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MEDI Cl NAL USE The present invention relates to a process for producing a
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WO 98/52539 by The Boots Company PLC discloses a process for producing a

2-0 pharmaceutical lozenge which includes flurbiprofen. The process comprises forming a
granular flurbiprofen composition, then mixing the granular composition with a molten
lozenge-forming composition, and forming the resulting mixture into lozenges. The
resulting lozenges effectively relieve the symptoms of sore throat without producing
an unacceptable burning sensation. Typically, however the lozenge formulations

25 include other additional ingredients such as acidity regulators, opacifiers, stabilising
agents, buffering agents, flavourings, sweeteners, colouring agents and preservatives.
These additional ingredients may be added to the molten lozenge-forming
composition, either before or after the flurbiprofen granule has been added thereto.
Alternatively, these additional ingredients may be incorporated into the granules.

30 Unexpectedly, it has been found that if such additional ingredients, especially a
flavouring, are added to the molten Iozenge—forming composition then the resulting
lozenge is typically less stable than a comparable lozenge where the additional
ingredients, especially a flavouring, are incorporated into the granules.

35 Suitably, although the incorporation of the additional lozenge ingredients (i.e.
flavouring) in a granular component containing the NSAID in a lozenge production



35 Suitably, although the incorporation of the additional |ozenge
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granular component. However, due to stability considerations of the resulting lozenge,
it is preferable to add the flavouring to the granular component. Unfortunately,
however, there are a larger variety of potential flavourings in liquid form than in solid
form and flavourings in liquid form typically exhibit a stronger flavour than their solid
25 counterparts. Thus, although a lozenge production process which employs a granular
NSAID component may produce lozenges which effectively relieve the symptoms of
sore throat without producing an unacceptable burning sensation, such a process
typically limits the variety of potential flavourings which may be included in the
resulting lozenge and typically limits the strength of the flavour of the resulting

30 lozenge.

The present invention therefore seeks to overcome one or more of the -
aforementioned technical problems associated with a lozenge production process.

35 According to a first aspect, the present invention provides a process for producing a
pharmaceutical lozenge formulation comprising the steps of:



The present invention therefore seeks to overcone one or nore of the

af orenenti oned techni cal problens associated with a | ozenge production
process. 35 According to a first aspect, the present invention provides a
process for producing a pharnmaceutical |ozenge fornulation conprising the
steps of'. 3. (a) providing a liquid conposition conprising a salt of a
non-steroidal anti inflammtory drug (NSABD salt) and a sol vent system (b)
providing a nolten | ozenge-form ng conmposition; 5 (c¢c) mxing the liquid
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at a later date. Mreover, by enploying an NSAID salt in the process of the
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having different characteristics and properties froma single stock of the
liquid conmpod™entan’- merely by dividing the single stock of the Iiquid
conposition into a 25 nunber of batches and using each batch of liquid in a
particul ar Iozen_ge production process. For exaggl e, a batch ?f the liquid
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Moreover, by employing an NSAID salt in the process of the present invention, the

resulting lozenges typically exhibit an acceptable stability when one or more optional

20 ingredients of lozenges i.e. acidity regulators, opacifiers, stabilising agents, buffering
agents, sweeteners, flavourings, especially flavourings, are included at any stage of
the lozenge production process. Conveniently, it is possible to produce lozenges
having different characteristics and properties from a single stock of the liquid
composition, merely by dividing the single stock of the liquid composition into a

25 number of batches and using each batch of liquid in a particular »!ozenge production
process. For example, a batch of the liquid composition may be used to produce a
lozenge having a particular flavour, and another batch of the liquid composition may
be used to produce a lozenge having a different flavour. This may be accomplished
merely by changing the flavouring which is included in the lozenge production

30 process. Conveniently, by employing the liquid composition in the process of the
present invention, lozenges having different characteristics and properties may be
produced without the need for manufacturing separate batches of the liquid
composition prior to the lozenge production process.



produced wi thout the need for manufacturing separate batches of the liquid
conposition prior to the | ozenge production process. 4 Conveniently, the
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the overall <costs of a | ozenge production process. 5 Mdreover, the liquid
conposition, the nolten | ozenge form ng,conposition, the mxture of the

| i quid conposition and the nolten Iozenée form ng conposition used in the
process of the present invention and the resulting | ozenges forned,

t heref romt ﬁﬂ"t!’ﬁ'l“?@ﬂy' b 1vse of thg liauid cempasiian i thedresasy olherPresent iaventionng,

particul arl Ytyﬁcdlly%tlrébsfeh aN@lﬂéwmy, mfnimige¥l e sty anGorRMEdtisetRk | overdine use
of the NSAID salt in a nposition in the 10 process of the present

i nvention tyFEH szﬁﬁg%?rgguctt'ﬂ%pf%?%t ion of |ozenges having a W der range
of flavours conpared with | ozenges forned by a | ozenge production process
1T qu a1 o mMG Btk g T PS8, o gL FTBB P aAsslipn e dbRure
cognt er |toar It la:f t?@ﬁ@ﬂ?:ﬁ&mpb@wm@cﬁﬂﬁt memezozéd@/feum%/@bmlposmi uskt in Echet ]
substanti a ess avour rodyce rocess .0 e
o esent 1 nveleqeaR of iy PIavEnt BYRnoN e 5B S5 e ereides SR L R ARl
ngn st fer oi dadxhidittan- adfcébtablﬂeétw ity vdiengi Eﬁuduhﬁg fp}irﬂmtzﬂ\[() & Halid flavdurqlngotil um
i buprof en or um S Us er
rean & non. ARPOMIRE SveRRRl: il 3 e NEAB satiE & Guief GrPsSfod el Bci o
No 3 st er]m![ darocmss of thefdresentiingentiod typically N&Ml@&%\e formation\ofdetenges ddving asst ﬁf
nedi canent s c S n Ve in the
e mm“ﬁfwi%@?‘é%ﬁéﬁ%wﬁiﬁﬁ

X- r aces any
drug V\/ni ch | g%,y D or
salt thereof fq[}Erfe e’?%?iétllya%ﬁw’lb%r Q%H CPOOde &;é&?% g%rfsh%tz s of
NSAI DS whi crhaplnefaeeztr@ngerdﬂavcgpr|whmhbmluct§>s<ub§tanaaﬂyHﬁ§S§leV@&mgmawbmprpd@ced3o
fol | ow ng Ca&y‘?ﬂé’ﬁﬂo@éssoﬂﬂe &rggenpfnqmﬂgnl c acid derivatives; (2) the acetic

acid derivatives;, (3) fenam c acid derivatives;
By the term “NSAID salt” as used herein we mean a non-steroidal anti-inflammatory
drug in the form of a salt i.e. sodium ibuprofen or sodium flurbiprofen. By the term
“NSAID" as used herein we mean a non-steroidal anti-inflammatory drug in the form of
20 afree acid.

Non-steroidal anti-inflammatory drugs (NSAIDS) are a widely used class of
medicaments which inhibit cyclooxygenase (Cox), an enzyme involved in the
production of prostaglandins (PG). Cox has at least two forms, Cox-1 and Cox-2.

25  Although the term NSAID and NSAID salt as used herein embraces any drug which
inhibits any form of cyclooxygenase, preferably the NSAID or salt thereof
preferentially inhibits Cox-1 or Cox-2.

Suitable types of NSAIDS which preferentially inhibit Cox-1 may be selected from the
30 following categories:

(1) the propionic acid derivatives;
(2) the acetic acid derivatives;
(38) the fenamic acid derivatives;
35 (4) the biphenylcarboxylic acid derivatives.



35 (4) the bi phenyl carboxylic acid derivatives. 5 Suitable propionic acid
derivatives for use herein include, but are not limted to, ibuprofen,
naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen, ketoprofen,

i ndopr of'en, pirprofen, carprofen, oxaprozin, prapoprofen, mroprofen,

ti oxaprofen, suprofen, almnoprofen, tiaprofenic acid, fluprofen, and
bucloxic acid. Preferred 5 menbers of the5propionic acid group i nclude
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The biphenylcarboxylic acid derivatives for use herein include, but are not limited to,

20 diflunisal and flufenisal.

Examples of Cox-2 drugs that can be used in the process of the present invention
include Etodolac (available from AHP(Shire UK)), Meloxicam (available from
Boehringer Ingelheim), Nimesulide (available from Helsinn), Rofecoxib (available from

25 Merck) and Celecoxib (available from Pfizer/Roche). Preferably, the Cox-2 drug is
Etodolac or Meloxicam.

Suitably, the NSAIDS for use in the present invention typically exhibit isomerism.
Suitably, the term NSAID and NSAID salt embraces all stereoisomers,
30 diastereoisomers, enantiomers and mixtures thereof, including racemic mixtures.

Preferably, the NSAID (and NSAID salt) preferentially inhibits Cox-1. More preferably,
the NSAID (and NSAID salt) comprises a propionic acid derivative, in particular an
aryl propionic acid derivative, as defined herein. Preferred propionic acid derivatives
35 include naproxen, flurbiprofen, ibuprofen and ketoprofen, particularly racemic mixtures
and S-enantiomers thereof. More preferred propionic acid derivatives include



6 flurbiprofen and ibuprofen, particularly racemc m xtures and
S-enantioners. Even nore preferred propionic acid derivatives include
racem c flurbiprofen and racem c ibuprofen, especially racemc »
flurbiprofen. 5 The NSAID in the liquid conposition is in the formof a salt
(i.e. it is an NSAID salt). Preferably greater than or equal to 85% by wt,
nore preferably greater than or equal %0 90% by wt, even nore preferably
greater than or equal to 95% by wt, even nore preferably greater than or
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20 the form of the free acid. Consequently, the lozenge may contain a therapeutically
effective amount of the NSAID salt only or a mixture of said NSAID salt and said
NSAID in the form of a free acid. Thus, by the term “a therapeutically effective amount
of a NSAID salt/NSAID mixture” in the lozenge we mean that essentially all of the
NSAID in the lozenge is in the form of a salt or the lozenge contains a mixture of the
25 NSAID salt and the NSAID in the form of a free acid, such that the total amount of
NSAID salt/NSAID mixture in the lozenge is capable of providing a therapeutiq effect.
.Thus, at least a proportion of the NSAID in the lozenge produced by the process of
the present invention is in the form of a salt.

30 Preferably greater than or equal to 20% by weight, more preferably greater than or
equal to 30% by wt, even more preferably greater than or equal to 40% by wt, even
more preferably greater than or equal to 50% by weight, preferably greater than or
equal to 60% by wt, more preferably greater than or equal to 80% by wt, even more
preferably greater than or equal to 85% by wt, even more preferably greater than or

35 equal to 90% by wt, even more preferably greater than or equal to 95% by wt, even

~ more preférably greater than or equal to 97% by wt, even more preferably greater



nore preferably greater than or equal to 97% by wt, even nore preferably
greater 7 than or equal to 99% by wt of the NSAID saltl NSAID m xture, based
on the total anmount of said NSAID saltINSAID m xture in the | ozenge fornmed
by the process of the present invention, conprises the NSAID in the form of
a salt. Suitably, the balance of the NSAID saltlINSAI D m xture, based on the
total anmount of said NSAID saltINSAID 5 mixture in the | ozenge fornmed by the
process of the present invention, conprises the NSAIDin the formof the
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NSAID salt/NSAID mixture in the lozenge, is in the form of a salt.
20
Preferred NSAID salts include: alkali metal salts (i.e. those elements of Group | of The
Periodic Table), especially sodium-or potassium; alkaline earth metal salts (i.e. those
elements of Group I of The Periodic Table), especially calcium or magnesium; other
metal salts, for example aluminium salts; amino acid salts, for example the lysine or

25 arginine salts; or, amine salts, for example meglamine salt.

Preferred salts include the alkali metal salts, the alkaline earth metal salts, amine salts
* and the amino acid salts. More preferred salts include the alkali metal salts and amino
acid salts. Most preferred salts include the alkali metal salts, particularly the sodium or

30 potassium salts, especially the potassium sait.

Suitably, highly preferred NSAID salts for use in the process of the present invention
comprise the sodium or potassium salts of the propionic acid derivatives as defined
herein, preferably the sodium or potassium salts of racemic ibuprofen or racemic
35 fiurbiprofen, more particularly the sodium or potassium salt of racemic flurbiprofen,
especially the potassium salt of racemic flurbiprofen. ' '



herein, preferably the sodiumor potassiumsalts of racem c ibuprofen or
racem c 35 flurbiprofen, nore particularly the sodiumor potassiumsalt of
racem c flurbiprofen, especially the potassiumsalt of racemc
flurbiprofen. 8 Suitably, the NSAID salt is present in an anmount of greater
than or equal to 10% by w, nore preferably greater than or equal to 15% by
W, nost preferably greater than or eqgal to 20% by wt of the liquid
conposition, based on the total weight of the liquid 5 conposition.
Suitably, the NSAID salt is present in an anmount of |ess than or equal to
80% by wt, preferably less than or equal to 75% by wt, nore preferably |ess
t han or equduitaldly, HB8NIAID salt isnpresenp ireae amblint of gterhlaan or ecpalitd 10% b@5% by wt
of the |iqui bt
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type of NSAID salt enployed. Unit dosages for effective therapy are known to
t hose skill t f # rlse t he
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5 to 1005y therpdrticubdl typeadfNSAND gall Omploye) ng. Suitably, as the NSAID salt is
enpl oyed in the process of the present invention, the anpbunt of the salt
used shoul d be such as to provide the desired anmount of flurbiprofen or
i bupr of en adnitedosages &voaffective theeapyearalknown tb dhesegskiliedSin thebary fort #&achNSAI D

sal t/ NSAI'D Rl Eorexamp! il hay RbApHLL ths NisAlb BB Qkertlor 5535 16 12.5
mg, 25 mg, 50 mg, 100 mg, 150 mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg, 500
20 mg, 600 mg and 800 mg. Where the NSAID salt is employed, as in the process of the
present invention, normally the precise unit dosages are chosen to give the equivalent
NSAID doses given above.

The therapeutically effective amount of NSAID salt/NSAID mixture in the lozenge
25 formed by the process of the present invention is typically from 5% to 40% of the
normal adult dose when given by ingestion to achieve a systemic anti-inflammatory
and/or analgesic effect. Flurbiprofen (as the free acid) is typically present in a lozenge
formulation in an amount of 2.5 to 20 mg, preferably 5 to 12.5 mg. Ibuprofen (as the
free acid) may be present in a lozenge formulation in an amount of 5§ to 100 mg, more
30 preferably 10 to 50 mg. Suitably, as the NSAID salt is employed in the process of the
present invention, the amount of the salt used should be such as to provide the
desired amount of flurbiprofen or ibuprofen as defined above in the resulting lozenge.

Suitably, the NSAID salt/NSAID mixture is typically present in an amount of less than
35 or equal to 10% by weight, more preferably less than or equal to 5% by weight, most



35 or equal to 10% by weight, nore preferably |less than or equal to 5% by
wei ght, nost 9 preferably |less than or equal to 3% by wei ght of the | ozenge
formed by the process of the present invention, based on the total weight
of the | ozenge. The term "l ozenge" as used herein enbraces all dosage forns
where the product is 5 fornmed by cooling a sugar-based or sugar al cohol
based (e.qg. isonalt) nol ten mass contai npng the NSAID sal t1 NSAI D m xture.
Suitably, the term"nolten | ozenge-form ng conposition"” enbraces a
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throat. 20 Preferably, the solvent system conprises one or nore solvents
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the patient does receive relief of the symptoms of the sore throat.

20
Preferably, the solvent system comprises one or more solvents selécted from water,
an alcohol, a polyol, a polyether polyol and a derivative of a polyether polyol.

By the term “alcohol” as used herein, we mean an organic molecule which includes a
25 single non-substituted hydroxyl functional group. Preferably, the only functional group

present in the alcohol is a non-substituted hydroxyl functional group.- Preferred

alcohols include ethanol, benzyl alcohol, butanol and propanol, especially ethanol.

By the term “polyol” as used herein, we mean an organic molecule which includes
30 two or more optionally substituted hydroxyl functional groups, provided the polyol
derivative includes at least one free (i.e. non-substituted) hydroxyl functional group.
Preferably, the polyol includes 2 or 3 hydroxy functional groups. More preferably, the
only functional groups present in the polyol are hydroxyl functional groups. Even more
preferably, none of the hydroxyl functional groups of the polyol are substituted,
35 namely all of the hydroxyl functional groups are free hydroxyl functional groups. Highly



35 nanely all of the hydroxyl functional groups are free hydroxyl functional
groups. Highly 10 preferred polyols includes propyl ene glycol

(1, 2-propanedi ol ), ethylene glycol and glycerol, especially propyl ene:
glycol. By the term "polyether polyol" as used herein, we nean pol ypropyl ene
glycol, 5 polyethylene glycol and copol yners of pol ypropyl ene glycol and
pol yethyl ene glycol. Preferably, the pglyether polyol is polypropyl ene

gl ycol or polyethylene glycol, especially polyethylene glycol. The

pol yet her pal yol ave a, range . of nolecul.ar weights ui t abl
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(i.e. respectively, of the polyether polyol have been substituted to form an ether functional
20 group; mono- or di- esters derivatives wherein one or both terminal hydroxyl groups,
respectively, of the polyether polyol have been substituted to form an ester functional
group; and, mono-ether and mono-ester derivatives wherein one of the terminal
hydroxyl groups of the polyether polyol has been substituted to form an ether
functional group and the other terminal hydroxyl group of the polyether polyol has
25 been substituted to form an ester functional group. The ether and ester functional
groups where possible may also include one or more polyether polyols whose hydroxy
functional group may also be substituted. Highly preferred derivatives of polyether

M group of compounds, for example Tween 20

polyols include the Tween®
(polyoxyethylene (20) sorbitan monolaurate), Tween 40 (polyoxyethylene (20)
30 sorbitan monopalmitate), Tween 60 (polyoxyethylene (20) sorbitan monostearate),
Tween 80 (polyoxyethylene (20) sorbitan monooleate) and Tween 85
(polyoxyethylene (20) sorbitan trioleate) and the Brij®™
polyoxyethylene lauryl ether, polyoxyethylene cetyl ether, polyoxyethylene stearyl
ether and polyoxyethylene oley! ether), for example Brij 30, Brij 35, Brij 52, Brij 56, Brij

35 58, Brij 72, Brij 76, Brij 78, Brij 92. Most preferred derivatives of polyether polyols are

group of compounds (i.e.



pol yoxyet hyl ene | auryl ether, polyoxyethylene cetyl ether, polyoxyethylene
stearyl ether and pol yoxyethyl ene oleyl ether), for exanple Brij 30, Brij
35, Brij 52, Brij 56, Brij 35 58, Brij 72, Brij 76, Brij 78, Brij 92. Most
preferred derivatives of polyether polyols are 11 Tween conpounds, in
particul ar Tween 20 (pol yoxy ethylene (20) sorbitan nonol aurate) and Tween
80 (pol yoxy ethyl ene (20) sorbitan nonooligate). According to a preferred
enbodi ment of the process of the present invention, the .5 sol vent system
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20 or equal to 99% by volume of the total volume of solvents present in the liquid
composition. Most preferably, the liquid composition includes two different solvents

only.

By the term “different solvents" as used herein in respect of the solvents present in the
25 solvent system and/or liquid composition, we mean the solvent systém and/or the
liquid composition, accordingly, includes a first solvent which has a different chemical
structure than a second solvent. For example, the first solvent may be a pdlyol as
defined herein and the second solvent may be a polyether polyol as defined herein.
Alternatively, both the first and second solvents may be of the same generic group
30 e.g. alcohols, wherein the first solvent is propanol and the second solvent is ethanol.

Thus, the solvent system may comprise a first solvent and a second solvent, wherein
said first and second solvents are as defined herein. Preferably, said first solvent is
different from said second solvent.

35



said first and second solvents are as defined herein. Preferably, said first
solvent is different fromsaid second solvent. 35 12 Preferably, the first
solvent is selected fromwater, an al cohol, a polyol, a polyether polyol
and a derivative of a polyether polyol as defi.ned herein. Mre preferably,
the first solvent conprises an al cohol, a polyol, a polyether polyol and a
derivative of a polyether polyol. Evenipore preferably, the first solvent
conprises a polyol, a 5 polyether polyoﬁ and a derivative of a polyether

polyol, in particul ol yet her lyol and a derivative of a polyether
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pol yet hyl ene gl ycol, and a second solvent conprising an al cohol, especially

ethanol; (iii) a first solvent conprising a polyether polyol, especially
pol yet hyl enePrgferably, the serond dolvert éscastesteddtopewater @anlaobding palyploa polyether
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of a polyether polyol, especially a 25 TweenRTMtype conpound, and a second
sol vent. conprising an al cohol, especially ethanol; and, (vi) a first

sol vent: conpHighlymiefarrersqiveat pysteres Waicheanprisg@rfirgsplysnt andsazacpad Aiffesent Tween'

t ype conpounghvennfhcidsecond sol vent conprising a polyol, especially

gl ycerol or propylene glycol. 30 O the highly preferred solvent systens

listed as (i) to (vi) above, solvent systens (1)
15 (i a first solvent comprising a polyether polyol, especially polyethylene glycol,

and a second solvent comprising water;

(i) a first solvent comprising a polyether polyol, especially polyethylene glycol,
and a second solvent comprising an alcohol, especially ethanol;

(iii) a first solvent comprising a polyether polyol, especially polyethylene glycol,

20 and a second solvent comprising a polyol, especially glycerol or propylene
glycol;

(iv)  a first solvent comprising a derivative of a polyether polyol, especially a
Tween"™ type compound, and a second solvent comprising water;

v) a first solvent comprising a derivative of a polyether polyol, especially a

25 Tween®™™ type compound, and a second solvent comprising an alcohol,
especially ethanol; and,

(vi)  a first solvent comprising a derivative of a polyether polyol, especially a
Tween®™ type compound, and a second solvent comprising a polyal,
especially glycerol or propylene glycol.

30
Of the highly preferred solvent systems listed as (i) to (vi) above, solvent systems (j)
- to (iii) are typically more preferred than solvent systems (iv) to (vi). The most highly
preferred solvent system comprises solvent system (i), in particular a mixture of
polyethylene glycol and water.
35



to (iii) are typically nore preferred than solvent systems (iv) to (vi). The
nost highly preferred solvent system conprises solvent system (i), in
particular a m xture of polyethylene glycol and water. 35 13 Preferably,
the ratio (% by w) of the first solvent to the second solvent is typically
in the range of 1:5, nore preferably 1:3, nost preferably 1:2. In an

al ternative enbodi nent of the process of the present invention, the sol vent
5 system and/or the liquid conposition consists essentially of a single
solvent as de | [

solvent" we rregt\é?%gblpe{hﬁ rétio @?b%glp *&%gﬁ%h?%ég%%?%ﬁaﬂ%m lgmaﬁ){ 9990%
by vol une, prefr@rramq/ofdr%mm prefesabhot:3, eosiarefereblgd9% by vol ume, nore
preferably greater than or equal to 97% by volunme, even nore preferably
greater than or equal to 99% vol ume of the total volune of 10 sol vents
present in thelrsan\ﬁétﬁtnaggas@@hv%mmtmf the rogegeiiofl the Rigsstt invention.ethpesoivent! y .
Most pref er gbl Yystdheariidiohe IE}QIdVE&ﬁszﬁ‘Bﬁec%ﬁéﬁké éésenmwofsglsmm B sBugReR 1

t he sol vent syst em and/ or t ) onposi tion.
sol vent syst enfiéfingdderaimBy thetarm %Qﬁ‘ﬁﬁﬁtﬁsqsﬁ?'ﬁﬁ“h%fr%$'%ﬂ|% s@s%nénw g1°RY aginglel5 4

si ngl e sol vent sol$éHt‘i'eﬁré§e$ﬁs @Eﬁeﬁlﬁﬁﬁaﬁeqim M@Obﬁbﬁ%ltﬂﬁé'ﬁ?@f@rdbﬁf bdteth8n or
identical i.e. each he sol vents has an identical chem cal structure.

Preferably, whéfualhe 9§%’I %Yﬂ'“"ﬁ?s’t“é’ﬁ] Pipfarably graater thaDicd eguAIeS 74 By velumsi st s
essenti al | y Ofevéh ﬁabfwbrefe%mwgr@bter tHaf o‘i'eaGéIQo 9%V Wollrfie se{r@qbtedvcfnmﬁérbﬁn

al cohol , 8 or a 20 'ﬁ ¥et her ?h defuédwd her ei n.

preferabl yl th§°'¥‘?'ﬂﬁlpées§6q (neihe solve te?yé G“TVPE) ey lpuig compesitgn, éeSBSFtin\V
particul arly emMsgngrefersbippivd §|ﬁg1e gbivéritiresresahty theraly, sahapepiesbhtyin thy suhsenene

gl ycol . Sui tabl the 2 !f (la ¥ste M as defined herein is present in an
amount of |essS apd/or s igud SPMPSt9Hos by wt, preferably |ess than or equal
to 85% by w, m)re preferably | ess than or equal to 80% by w, even nore

f bly I I f bl h
o Chenar Yo SobaphsRen g5k b Cofit Siudioe |G B RoB SRR "
wt, nost poef eaadingle belsenti baid ficst aed setoridos@@Htdogs efireld heveinl are udesttical i.e.
co_rrposi tion, bggﬁof(?ﬁe n&soﬁa%lan Qél((];ﬂ% %cQIestljuEtﬂi’g d corrp05| tion. 30

Sui tably, the ent sy em as erein s present in an anmount of
greater than

Preferably, when the solvent system and/or the liquid composition consists essentially

~ of a single solvent, the single solvent is selected from an alcohol, a polyol, or a

20  polyether polyol as defined herein. More preferably, the single solvent is selected from

an alcohol or a polyol, particularly ethanol, propylene glycol or glycerol, especially
propylene glycol.

Suitably, the solvent system as defined herein is present in an amount of less than or
25 equal to 90% by wt, preferably less than or equal to 85% by wt, more preferably less
than or equal to 80% by wt, even more preferably less than or equal to 75% by wt,
even more preferably less than or equal to 70% by wt, even more preferably less than
or equal to 65% by wt, most preferably less than or equal to 60% by wt of the liquid
composition, based on the total weight of the liquid composition.
30 ,
Suitably, the solvent system as defined herein is present in an amount of greater than
or equal to 20% by wt, preferably greater than or equal to 25% by wt, more preferably
greater than or equal to 30% by wt, even more preferably greater than or equal to
35% by wt, even more preferably greater than or equal to 40% by wt of the liquid
35 composition, based on the total weight of the liquid composition. '



or equal to 20% by wt, preferably greater than or equal to 25% by w, nore
preferably greater than or equal to 30% by w, even nore preferably greater
than or, equal to 35%by wt, even nore preferably greater than or equal to
40% by wt of the liquid 35 conposition, based on the total weight of the

|l iquid conposition. 14 The liquid conposition may be fornmed by conbining
the NSAID salt as defined herein wth,the solvent systemas defined herein.
Suitably, the NSAID salt in solid formrmay be conbined with the sol vent

system prefer W th mxin andotionll, ith heating, to formthe
liquid compdBet ?‘N‘X“W%’*ﬂt@ﬂé‘kﬁy e fA r°°“%ﬁ@'}él tWﬁﬁlisé\"%é 8?ﬂ”8ﬂ heeeins £ or med
i n manner Waitg thelsdhent a%téﬁ!ﬁéé Befirleadlefeir, iSutably, thé NSAfPEaR Pfsofid fdrmané\pl d)
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t he sol vent stem e_.co d I.n hus, .t he ID may be
added to th(.gﬁ talc?oé'gg%l\seﬁtprg{% rﬁ"gjr?gﬂ{%é qﬁ% '?{8‘?15@ 'F‘éént'?'f‘lethlge |ng

m xture to tempostioa i$ foquediby corplising a DISALD,-&t sk iaad thensojvehbsyatéded t o t he
entire solvent system and the NSAI D added to the resulting mxture to form
the liquid conposition. Alternatively, the base may be added to a portion
of the 380l vEnitablyy she NSAID candHbe NiBAe Interdate do famathet NBAIDpsalt inotheosoltene sol vent
system the % 0 I e,
Ceapect i vel el DS REHIDY Bace R g Ber LR Iplehitaby SRR, WAFT,

NSAI D i s adoxing an@omailmﬂ'meatmatsankmntattsggpéQﬁOQ°ﬁewmesepmm@B to

anot her portion of the solvent system and then the respective portions

contai ning the 25 NSAID and base, respectively, conbined to formthe |iquid
conposi t i onSuiblys thed¥SAID: the hase ang ther solveatsysierb@RY A COBPINEd i IYRETs of t he

present 15nVeRld % NMH‘J fal b8 a'ii%é! ?J‘ﬁwe%ﬁﬁeeé&\éﬂﬂﬁ%[enﬁ Bfd 'thé«lb'ééé 4dd8Resi Lion

consi sts essentially a sing sol vent SAID. i s—added to a portion

of the singthe r§8¥'ﬂ'f¥9ﬂf“x§ﬁﬂtq WE“B%%EQ%%EPQS@%@T heoasermpobe pddedde theée singl e

sol vent, t heﬁllr@%lberﬁfs étbﬁh dndHé NSAD Bédedi tofitse @emtuag mixigre i ormMdliddidnd base,
respectlvel are co

dto f mthe referably,
the porti on oPPasfionss T‘ “’3‘51 ﬂ‘?‘& S¢ H’\?Vlﬁ’&ﬂ%ge‘? ggg‘@“ °§8¥§cﬁﬁ’g§“ﬁ}' Eﬁ‘é ot her
and the NSAID added to another portion of the solvent system, then the respective
20 portions containing the NSAID and base, respectively, combined to form the liquid

composition.

Preferably, the NSAID is added to a portion of the solvent system, the base added to
another portion of the solvent system, and then the respective portions containing the
25 NSAID and base, respectively, combined to form the liquid composition.

Thus according to a preferred embodiment of the process of the present invention
where the solvent system and/or the liquid composition consists essentially of a single
solvent, the NSAID is added to a portion of the single solvent and the base added to

30 another portion of the single solvent, then both of the resulting portions containing the
NSAID and base, respectively, are combined to form the liquid composition. More
preferably, the portion of the single solvent including the base is added to the other
portion of the single solvent which includes the NSAID. As stated hereinbefore,
preferably the single solvent is selected from an alcohol, a polyol, or a polyether

35 alcohol, more preferably an alcohol or a polyol, particularly ethanol, propylene glycol
or glycerol, especially propylene glycol.



portion of the single solvent which includes the NSAID. As stated

herei nbefore, preferably the single solvent is selected froman al cohol, a
polyol, or a polyether 35 alcohol, nore preferably an al cohol or a polyol,
particul arly ethanol, propylene glycol or glycerol, especially propyl ene
glycol. 15 According to another preferred aspect of the process of the
present invention where the solvent syst&m and/or the liquid conposition
conprises two or nore solvents as defined herein, particularly where the,
sol vent systen1and/or | i quid conposition 5 consists essentially of two

mmy b combi neatio Ty ST ProTated ot L 5 SRS of g BsSlmiBRGR B
represent sui tthblselvpnlssystem and/arsthe (igyid bmhhosu'ﬂontohmpﬁml tidoaordndreselventy dse
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t hen the secon o] ven t| ng rmit
conposi tiong ocqns(sts' essemtally\ISAWDdlfkpertbeolmme{nth N§AfD rtlse basel ardrthe twoh@ base

added to the s e_le [ f n

solvent m xtur'g‘g%gon a| n| ng E’ Pﬁ 97@%\% gﬂf’ﬁa?@e}r ggr e%){a%\})e‘?a thed n@lw’gd to
formthe |iqui @bmtﬁﬁatboﬁmsesenmltab;hamebdmeﬁl y, it has been found that if the
NSAI D and base are initially added to a fi rst solvent and then the second

sol vent added to the resulti ngs‘)$ m xture (i. gp) above), then the m xture
of the base, NSAI(D an&othi¢fsthe Nemndnbgseb@aﬂ faddgf tto tthe rfissti sotvent either

and/ or sol \tf)@t ewth tQﬁuﬁ@ﬁé&ﬂgly%?'sM?@ntuall‘y”arRﬁ{hbhQﬁhl &oonbi fsalv@mxadaee V\ﬁfhet he

base, NSAI and first sol vent rma viscous sem -solid mass
difficult to solvate WSPWF\QW?@U@&E’HH thedjayispompesitian; 8f.f ect may be

particularly noti eabkrﬁ: NERD rhéveoé addeh t&fhb\ﬂ%%olvéiﬁrfﬁé bggeSacmea% atsaesngrol yol
or a derivative o g et her Iyo g? ﬁﬁ l{f where the sol vent
system and/or |iquid @H%B'ﬁﬂdltB @Sﬁiﬁuit@g£fsﬁﬁ5d conggplyert snivirascontainings i ned
herein, the NSAID is gdevBAID tdne bhést respbotvaly, dokmilkasao fMedhd Oigulae

second sol vent and then the resulting first and second sol vent m xtures
cont ai ni ng 13he NSAI D SHUPESHOB: respectively, are combined to formthe Iiquid
conposition. Mre preferabl y the second solvent m xture including the base

S ondded 30 Lo bbbty g Kool 500 MR B 855 ol B b 2
vi scous sol i d firstssolvent and then the second solvent added to the resulting mixture (i.e. (i) above),
then the mixture of the base, NSAID and first solvent may be difficult to manipulate
20 and/or solvate with the second solvent. In particular, the mixture of the base, NSAID
and first solvent may form a viscous semi-solid mass which is difficult to solvate with
the second solvent. This effect may be particularly noticeable when the first solvent
comprises a polyether polyol or a derivative of a polyether polyol.

25 Thus preferably, where the solvent system and/or liquid composition comprises two or
more solvents as defined herein, the NSAID is added to the first solvent, the base
added to the second solvent, and then the resulting first and second solvent mixtures
containing the NSAID and base, respectively, are combined to form the liquid
composition. More preferably, the second solvent mixture including the base is added

30 to the first solvent mixture which includes the NSAID. Suitably, such a procedure
typically eliminates and/or reduces the formation of a viscous solid mass.

. Conveniently, the liquid composition is typically easier to handle and use in the
process of the present invention.



Conveniently, the liquid conposition is typically easier to handl e and use
in the process of the present invention. 16 Preferably, the first sol vent
and second solvents are as defined herein. In particular highly preferred
first and second sol vent m xtures conprising the NSAI D and base

respectively include: 5 (1) a first solvent m xture conprising a NSAID and a
first solvent conprising a polyether polyol, especially polyethyl ene
glycol, and a. second solvent mxturel@onprising a base and water; (ii) a
first solvent mxture conprising a NSAID and a pol yether polyol, especially

pol yet hyl enpregdrip! the aingd savéﬂ@aacéeé@idemen@ arb s Q1ehifed hersind th aarué@a:base and
an al cohol , especi all a first solvent, mxture conprising a

NSAI D and ahi 'E’JY}’é‘? ﬁ’é‘?alﬁfﬁ ?B‘P sec°€ép$85)ﬁgl ixtuRes Wﬂ?”'@n@ed}lwgl and;pgkes second

sol vent mx.teup&wgyrmcmeng a base and a polyol, especially glycerol or
propyl ene glycol; (iv) a first solvent mxture conprising a NSAID and a
derivative of a poI yet her 15 polyol, especially a TweenRT" type conpound,

anfl a sexzond gpl veatﬂrstrébwémrnﬂxl\tlasmmA i pﬁsmgamstmseanarad"rment éorapri@mt;lar stI 5
sol vent m xture co a ivativ 0 pol yo
especial ly a Tween qs’ gol hﬁ%‘?ﬁ’?@ @&‘yéﬁ%cﬁ%’(’ O‘Wjeﬁt ge"l#& E’&t _
colrrprl tS| ng ? base aﬂbdurercombﬂsﬁhg)i\lbasesaﬂumaérty et hanol ; and 20 (}[/Ih) a fi IrstI
sol vent m xtur.g conp eriy e pol yo
especially a { ﬂTﬁﬁSf % @o&@%ﬂgd '3'" g’h(ﬁ) &6 v%a?‘)qyert# tﬁ?)él

conprising a base aqmbcmllppblyeihylemesgiml andya sgalcyed salend migturepgdnepmising@d ycol . 25
O the ghly prefg énraﬁéoh?{]gspfe%%w ?r%vent m xtures listed as (i) to

(vi) above, solven ures are typically nore preferred than
sol vent mi xt uKiéds (avﬁlrst (sob/emt) mlxtlehecomlsmbl ghNSAIR endr aepblyeitlnert peiyal, second

sol vent mi xture i Seéa[i%:uaﬂ? P&?ésttﬁw&rf‘sidg}g&t Vifnd a %Bﬁé ¥o|vé"ntfn’u ‘f@ﬂp gn xture

corrprl sing a NSAID conpri SI n yol ,
especi al | y pol yet hpassands palysl, espeainliy alyeere tglm:pkt ure 30 conpri si ng

a base and wa ,g)r E‘ﬁét@@fvgﬂrrﬁixtuié cJﬁ?p’?nsﬁ\b%@RI@‘ar‘ooé'BgnJatﬁ@é oF'Q3BIyEEr SOl vent

system i ncl udes
15 polyol especially a Tween®™ type compound, and a second solvent

mixture comprising a base and water;

(v) a first solvent mixture comprising a NSAID and a derivative of a polyether
polyol, especially a Tween®™ type compound, and a second solvent
mixture comprising a base and an alcohol, especially ethanol; and

20 (vi) a first solvent mixture comprising a NSAID and a derivative of a polyether

R™M type compound, and a second solvent

polyol, especially a Tween
mixture comprising a base and a polyol, especially glyercol or propylene

glycol.

25  Of the highly preferred first and second solvent mixtures listed as (i) to (vi) above,
solvent mixtures (i) to (iii) are typically more preferred than solvent mixtures.(iv) to (vi).
The most highly preferred first and second solvent mixture is (i) as detailed above,
namely: a first solvent mixture comprising a NSAID and a first solvent comprising a
polyether polyol, especially polyethylene glycol, and a second solvent mixture
30 comprising a base and water.

Furthermore, it has also been found that when the solvent system includes two or
more solvents, wherein the first solvent comprises a polyether polyol or a derivative of
a polyether polyol as defined herein, particularly a polyether polyol (e.g. polyethylene
35 glycol), and a second solvent not including a polyether polyol or a derivative of a
polyether polyol, then it is desirable to add the NSAID to the first solvent and the base



nore sol vents, wherein the first solvent conprises a pol yether polyol or a
derivative of a polyether polyol as defined herein, particularly a

pol yet her polyol (e.g. polyethylene 35 glycol), and a second sol vent not

i ncluding a pol yether polyol or a derivative of a polyether polyol, then it
Is desirable to add the NSAID to the first solvent and the base 17 to the
second sol vent, rather than adding the ba%e to the first solvent and the
NSAID to the second solvent (i.e. the NSAID rather than the base is added
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a second sol vergactionstteipecuconpri sing a base and second solvent is preferably
added to-algi rst solvent mxture conprising the NSAID and a first sol vent.

Preferably;” the second solvent conprises water: Conveniently, the anmount of
free base whi chhusiinyorderdotréduteeandior eliminbtet $uchfundesirablel sidenteactionsy phemlthey kept

to a mni munm nggl i.@i : t 4 Lally, react s . t he
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the form of a wheratthefirstiselveal coreprisas -aapalysithrirnolyek or gleiivative. of Suippbiether
where the solv t SOBRY 1 t 0 0, ' 25
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l'i quid coh’@osthﬁrﬂ?g g secpog sRlven g RiISPMPAYINGa ke anchsReord Belvent is preferatiie

NSAI D is pref giqialtbal first ANERCmixRuré BEmPRINGhB NSAND 1av8la Rt SAVERY. PYctbrall,
thereof to forma paste and the base added to the second sol vent.

Preferably, t hibessscendy sgl&qar\;é:,qfnpg%wgtgbsc%enienﬂy,' the amount of free base which

may react/interact with the first solvent is typically kept to a minimum/negligible
amount as the base preferentially reacts with the NSAID to form the NSAID salt.

20
Preferably, the liquid composition is in the form of a solution, in particular a colourless
solution.

Suitably, where the solvent system comprises two or more solvents, one of which
25 being a polyether polyol or a derivative of a polyether polyol, and the liquid
composition is formed by combining a NSAID and a base, then the NSAID is
preferentially added to the polyether polyol or a derivative thereof to form a paste and
the base added to the second solvent. Preferably, the second solvent comprises an
alcohol or water, especially water. Mixing the resulting solvent mixtures, preferably by
30 adding the base and second solvent to the mixture of the NSAID and polyether polyol
or derivative thereof, produces the liquid composition typically in the form of a

solution.

Preferably, when the liquid composition is formed by combining a NSAID and a base,
35 then the molar ratio of base to NSAID employed in the liquid composition is typically



al cohol or water, especially water. Mxing the resulting solvent m xtures,
preferably by 30 adding the base and second solvent to the m xture of the
NSAI D and pol yet her polyol or derivative thereof, produces the |iquid
conposition typically in the formof a solution. Preferably, when the
l'iquid conposition is fornmed by conbining a NSAID and a base, 35 then the
nol ar ratio of base to NSAID enpl oyed i the |iquid conposition is typically
18 greater than or equal to 0.9 to 1, nore preferably greater than or equal
to 0.95:1, A r | st
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based, then it ma nprise Si ngreg% sugar such as sucrose or gl ucose.
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the ratio by weight of sucrose to glucose in the | ozenge-form ng
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formof a l dgar. erm sugar® as u we mean
a sugar or cimgrise @ wixtwegdrsigassieal \aemlxtune ah sugpse pnd glusose)l Peaierably,

preferably g &l ped e%%ﬁ%sc%ﬁ\ BEtiGH is Q@%@ Bs64 & E&ﬁgﬂxéegué Gimiiape | nclude

liquid glucose, conpr si ng ueous so on conpriSing glucose (e.g. 65
to 90% by wsugers, especially sucrose and glucose. More preferably, when the lozenge-forming

20 composition comprises a mixture of sucrose and glucose, the ratio by weight of
sucrose to glucose in the lozenge-forming composition and the final lozenge is
typically in the range of 1:1 to 1.2, preferably 1:1 to 1:1.5.

The sugar based lozenge-forming composition employed in the process of the present

25 invention is preferably in the form of a liquid sugar. By the term “liquid sugar” as used
herein, we mean a sugar or mixture of sugars dissolved in an appropriate solvent,
preferably the solvent comprises water. Most preferred liquid sugars includé liquid
glucose, comprising an aqueous solution comprising glucose (e.g. 65 to 90% by wt of
sugar solids which includes glucose), and liquid sucrose, comprising an aqueous

30 solution of sucrose (e.g. 55 to 80% by wt sucrose). Suitably, essentially all of the
water of the liquid sugar evaporates during the process of the preseni invention.

If the lozenge-forming composition is sugar alcohol based it may comprise one or
more of sorbitol, xylitol, maititol, lactitol, mannitol, a hydrogenated starch hydrosylate
35 such as maititol syrup or mixtures thereof, which may be in the form of the free sugar
alcohols, derivatives thereof or mixtures thereof. 'Preferred sugar alcohol based



sugar solids which includes glucose), and |liquid sucrose, conprising an
aqueous 30 solution of sucrose (e.g. 55 to 80% by wt sucrose). Suitably,
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20  Preferably, the total weight of a lozenge produced by the process of the present
invention is greater than or equal to 1g, more preferably greater than or equal to 1.5g,
most preferably greater than or equal to 2g.

Preferably the total weight of a lozenge produced by the process of the present
25 invention is less than or equal to 4g, more preferably less than or equal to 3.5g, most
preferably less than or equal to 3g.

Preferably the lozenge-forming composition is present in an amount of greater than or
equal to 80% by weight, more preferably greater than or equal to 85% by wt, most

30 preferably greater than or equal to 87% by weight of the lozenge, based on the total
weight of the lozenge. |

The lozenges may be formed by standard techniques known to those skilled in the art
as disclosed in European Patent no. 0862424B (PCT/EP96/05208) by The Boots
35 Company PLC.



Preferably the | ozenge-form ng conposition is present in an amount of
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wei ght of the | ozenge, based on the total weight of the |ozenge. The
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20 salt/NSAID mixture therefrom.

Lozenges formed by the process of the present invention may also be chewed by the
patient. Suitable masticable lozenges may be prepared from an extruded mixture of
the liquid composition and the molten lozenge forming compossition to which one or

25  more whipping agents, humectants, lubricants, flavourings and colourings have been
added (see Pharmaceutical Dosage Forms: Tablets, Volume 1, Second Edition edited
by H A Lieberman, L Lachman and J B Schwartz published in 1989).

The lozenges may also contain one or more optional ingredients such as acidity
30 regulators, opacifiers, stabilising agents, buffering agents, flavourings, sweeteners,
colouring agents and preservatives. These additional ingredients may be added to the
liquid composition, the moiten lozenge forming composition, or to the mixture of the
liquid composition and the molten lozenge forming composition. Suitably, the total
amount of one or more optional ingredients as defined herein present in the lozenge is
35 typically less than or equal to 5% by wt, more preferably less than or equal to 4% by



added (see Pharmaceuti cal Dosage Forns: Tablets, Volume 1, Second Edition
edited by H A Lieberman, L Lachman and J B Schwartz published In 1989). The
| ozenges may al so contain one or nore optional ingredients such as acidity
30 regul ators, opacifiers, stabilising agents, buffering agents,
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form ng conposition or the mxture of the liquid conmposition and the nolten
20 Thus, according to a further aspect, the process of the present invention further

includes the step of including a flavouring, particularly a flavouring in liquid form. The
flavouring m-ay be added at any point during the lozenge production process. Suitably,
the flavouring may be added to one or more of the liquid composition, the molten
lozenge forming composition or the mixture of the liquid composition and the molten
25 lozenge forming composition. Preferably, the flavouring is added to the molten
lozenge forming composition and/or the mixture of the liquid composition and the
molten lozenge forming composition. Most preferably, the flavouring and the liquid
"~ composition are added separately and essentially simultaneously to the molten
lozenge forming composition.
30
Typically, the lozenges prepared by the process of the present invention exhibit an
acidic pH when dissolved in water. Preferably, an aqueous solution of a lozenge
produced by the process of the present invention has a pH of less than or equal to
6.8, more preferably less than or equal to 6.5, most preferably less than or equal to
35 6.0. Preferably, an agueous solution of a lozenge produced by the process of the
~ present invention has a pH of greater than or equal to 5.0, more preferably greater



25 | ozenge form ng conposition. Preferably, the flavouring is added to the
nolten | ozenge form ng conposition and/or the m xture of the liquid
conposition and the nolten |ozenge form ng conposition. Mst preferably,
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Typically, the |ozenges prepared by the process of the present invention
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sal t / NSA Dsi?lt}h{sg}'% nB% %?,?Q N tg Qﬁa&%%%ﬁf%ﬁ]ﬁ?aﬁfe% 'JﬁP'(X &'leﬁr of en. 20
Preferably, s_attANSAIIIDszmmfe fcompthisss thecséadiles oa dotasmr |satq.of Sbugrefehyor thee
flavouring dodiuR grsr?o%ssium salt of flurbiprofen, especially the sodium or potassium salt of
racemic flurbiprofen. Most preferably, the NSAID salt/NSAID mixture comprises the

potassium salt of racemic flurbiprofen.

20
Preferably, the lozenge further includes a flavouring. Suitably, the flavouring is present
in an amount of less than or equal to 3% by wt, more preferably less than or equal to
2% by wt, most preferably less than or equal to 1% by wt of the lozenge based on the
total weight of the lozenge.

25

As mentioned previously, at least some of the components in the mixture of the liquid
composition and the molten lozenge-forming composition (i.e. water) may evaporate
partially or fully during the lozenge production process. Other higher boiling
components (e.g. the polyether polyol and derivatives thereof and polyols when
30 present in the liquid composition) may not evaporate during the lozenge production
process. Suitably, the lozenge comprises less than or equal to 5% by wt, more
preferably less than or equal to 3% by wt, based on the total weight of the lozenge, of
one or more solvents as defined herein. Preferably, the lozenge comprises less than
or equal to 3% by wt, more preferably less than or equal to 2% by wt, based on the
35 total weight of the lozenge, of water. Preferably, the lozenge comprises less than or
equal to 2% by wt, more preferably less than or equal to 1% by wt, based on the total



I n an anount of less than or equal to 3% by w, nore preferably | ess than or
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equal to 95% bipzeige. nore preferably greater than or equal to 97% by vvt
based on ttf%tot al weight of the |[|ozenge. 15 Preferably, the NSAI D

sal t/ NSAI D" xture conprises the potassiumsalt of racem c flurbiprofen.
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racem ¢ flurbi giphffed. PréBradyPHHRINSKIDLRiNG ATB Wikl S lmprRed t fBladsfin? Qarf™® Of
of racemic flurbiprofen in an amount which is equivalent to 2.5 mg to 20 mg of
flurbiprofen free acid.
20
Preferably, the lozenge includes a flavouring as defined herein.

Preferably, the lozenge includes less than or equal to 5% by wt, more preferably less
than or equal to 3% by wt, based on the total weight of the lozenge, of one or more
25 solvents as defined herein.

A highly preferred sugar based lozenge comprises less than or equal to 5% by wt of a
NSAID salt/NSAID mixture comprising the potassium salt of racemic ibuprofen
contained in greater than or equal to 95% by wt of a lozenge base formed by cooling a

30 molten lozenge-forming composition including glucose or sucrose or a combination
thereof, less than or equal to 3% by wt of one or more solvents as defined herein, and
less than or equal to 1% by wt of one or more flavourings.

A highly preferred sugar alcohol based lozenge comprises less than or equal to 5% by
35 wtof a NSAID salt/NSAID mixture comprising the potassium salt of racemic ibuprofen
contained in greater than or equal to 95% by wt of a lozenge base formed by cooling a



flurbiprofen free acid. 20 Preferably, the | ozenge includes a flavouring as
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particularlﬁlfor tr QPF b rev t|n t he Sﬁ%h?m; of . a sore throat.
Thus accor N % °§ h %1@}%8’&0‘3 I P ep‘?r STl e PHPECING pr ovi ded

t he use of particularly for treating and/or preventing the symptoms of a sore throat.

Thus according to a fifth aspect of the present invention, there is provided the use of a-
20 liquid composition comprising a NSAID salt as defined herein and a solvent system as
defined herein and a lozenge forming composition as deﬁned herein in the
manufacture of a medicament which releases the NSAID salt/NSAID mixture in the
oral cavity so as to deliver the NSAID or salt thereof to the surface of the sore throat.

25 Al features of each aspect of the present invention may be regerded as preferred
features of all other aspects of the present invention.

The invention will now be illustrated by means of the following non-limiting examples.

30 Examples 1 to 33; Preparation of a liguid composition from a NSAID and a base
The following liquid compositions of Examples 1 to 33 as detailed in Table 1 were

prepared by mixing a NSAID in racemic form with a first solvent, optionally with
heating, using a high shear mixer (Silverson L4RT (bench scale) and Silverson AX-3
(factory scale)) to form a first solvent mixture, mixing a base with a second solvent at
35 room temperature to form a second solvent mixture, and then adding the second
solvent mixture slowly and with stirring at room temperature to the first solvent



20 liquid conmposition conprising a NSAID salt as defined herein and a

sol vent system as defined herein and a | ozenge form ng conposition as
defined herein in the manufacture of a nedi canent which rel eases the NSAID
salt/NSAID m xture in the oral cavity so as to deliver the NSAID or salt
thereof to the surface of the sore throat. 25 Al features of each aspect of
the present invention may be regarded as preferred features of all other
aspects of the present invention. The invention will now be illustrated by
means of the followi ng non-limting exanples. 30 Exanples | to 33:

Pr epar ati on of mixtre.Aliechatiogly disé NiSAID I’nasobe m)téfamy[hemddwta tha it ddteent akihgai ng

:Olr gg;?egogsofnl aﬁ‘ggé‘m {g%é%{iﬁ)eﬁi?%g%ng}ﬁ?%p%f SP%P Y(ZF?’}%‘ fjgﬁgh?érl{s%c;%gqrgpeaﬁ?t%optl onal l'y

with heating, using a high shear m xer (Silverson L4ART (bench scale) and
Si | verson AX-3 : t S L%i-Ng a
base with a selgot%égérﬁé% a{r@ﬁEGr‘g)géq?%%Q éér?i )qu&?é c?Y)? géxa%bﬁé g%ﬁé?vent
m xture, and t20804Empje tZB)eiswe(bnasl a f'e;silsmhvamt t’ne>REﬁ & meltad grloarwadditidn of

stirring at S i

Al ternativel y,%éﬁ@%gew'ﬁ E) @e%‘log S &?rﬁg@ﬁbﬂq@r@tﬁgx en 435i ng a
spatul a and sumaibﬂr@wnt@f weﬁgccmdeqwedb(mteb mweﬂ@tw(ﬁ 29060 t9 promote
preparations. @‘fﬁﬁm EG 1000 (Exanple 16), PEG 8000

(Exanpl e 17) an %%n %r‘gﬁén deD 23) is used as a first solvent, the
PEGis nelted prior to addltlon of qurb| profen thereto in order to prormte

di sper si on; @f @MM@@Q@@%% tﬂ@f.@aﬁmlseco% SbiveRi¥Bhre @éTrWéQF ad cérhgrs%econd

sol vent (water t he PEG 20000 to Prom)te di spersion o

f 1 ur bi prof en i Propyeneghgsol. Iﬁ‘“ﬁrﬁhWH)P%POEB'OﬁNd hege Exaraples cansids af 3 singled

sol vents are iggpint 6@y, and conprise propylene glycol. Thus the liquid
conposition in these anpl es consists of a single solvent only. In all of
Exanples 1 to 33, the liquid conposition is a stable colourless solution. U

& e aTM E nal6fBxamples 1 to 33, the liquid composition is a stable colourless solution.
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RNNNNNNMM{N-! 28 Exanples 34 to 37: Preparation of a liquid

conposition froma NSAID salt The following Iiquid conpositions of Exanples
34 to 37 as detailed in Table 2 were prepared by mxing the NSAID salt in
racemc formw th the solvent systemat room 5 tenperature using a high
shear m xer. 28

Examples 34 to 37: Preparation of a liguid composition from a NSAID salt

The following liquid compositions of Examples 34 to 37 as detailed in Table 2 were
prepared by mixing the NSAID salt in racemic form with the solvent system at room
5 temperature using a high shear mixer.

Table 2
NSAID salt (mg) Solvent System (mg)
Example Sodium Potassium Water Propylene Ethanol
ibuprofen flurbiprofen Glycol

34 50 - 25 25 - -

35 60 - 20 - : 30

36 - 40 20 30 -

37 - 35 15 - 35

10 Examples 38 to 45 — Production of sugar based lozenges

Sugar based lozenges are prepared by heating a mixture of sugar (sucrose) and liquid
glucose (80 wt% sugar solids including glucose and 20% by wt water) containing
approximately an equal weight of sucrose and sugar solids from liquid glucose to a

15 temperature of 140 °C and applying a vacuum to reduce the water content of the
mixture. The appropriate amount of the liquid composition of Examples 1 to 37 is
blended into the molten sugar and glucose mixture, the resulting mixture cooled and
formed into a continuous cylindrical mass from which lozenges are formed. The
individual lozenges are inspected visually and then packed.

20
‘Optional ingredients, such as acidity regulators, opacifiers, stabilising agents,
buffering agents, flavourings, sweeteners, colouring agents and preservatives may be
added to one or more of the liquid composition, the molten sucrose and glucose
mixture, or the mixture of the liquid composition and the molten sucrose and glucose

25 mixture. Preferably, the flavouring is added to the molten sugar and glucose mixture
at the same time the liquid composition is added to the molten sugar and glucose
mixture.



Table 2 NSAID salt (ng) Sol vent System (ng) Exanpl e Sodi um Pot assi um Wat er
Propyl ene Et hanol ibuprofen flurbiprofen Aycol 34 50 - 25 25 - 35 60 - 20
- 30 36 - 40 20 30 - 37 - 35 15 - 35 10 Exanples 38 to 45 - Production of
sugar based | ozenges Sugar based | ozenges are prepared by heating a m xture
of sugar (sucrose) and liquid glucose (80 wt% sugar solids including

gl ucose and 20% by w water) containing mpproxi mtely an equal weight of
sucrose and sugar solids fromliquid glucose to a 15 tenperature of 140 C
and appl yi ng Qé'eﬁﬁe i ¥

appropriate a?r%gﬁét;h%}% étl:(l?l%zr?ﬁl ul c{g?ger?\é%tsd?F P%ﬂn%? %Eidg%lrg?giéet%&%é?ﬁﬁrgggggl ended
into the nolt & teaygighbin miljgramees pai 'eZenge, the resulting nixture cool ed and
formed into a continuous cylindrical mass from which | ozenges are forned.
The individual |ozenges are inspected visually and then_packed. 20 Optional
i ngredi ents, such as aci di 8-2Regid? or X4 pabttt erZ%st aF1-£ si Rythgebedd
buf f eri ng agertasemiq | avouri g8 sweBt en®s, cdHlouri ¥§lagents and -
preservati ves fingigrolee added to one or nore of the liquid conposition, the
ol ten sucrosgqg@gm@kiicose mxture, or the mixture of the liquid

conposi tion and tri\ceb‘_{g;g}eﬁen_sucr ose and_glucose 25 m xture, Pr e%f,er abl y, the
flavouring is a&ecri"ed 0 the nolten sugar and glucose m xture at the sane
time the quuipdta’iftﬂf?ﬁﬂ%i tion is added to the nolten sugar and gl ucose

m xture. 29 [REGHIB0s nannels46bzenges were prepared’&ontarning the fokll ow ng
i ngredi ents exqeces®med as the wesgést in mlligrames per-lozenge. Ex- 38
E& 29 Ex, 40 Bggafd Ex. 42 _Ex. 43 Ex 444Ex. 45 Racemic 3Q.93 14 93 §q24

3.12 15.61 - -PE-GGM ur bi profen potassi um sal s i N : i
Flavouring (cherry) 5.0 5.0 5.0 5.0 5.0 5.0 | 5.0 5.0
Flavouring 20 20 20 20 20 20 20 20
{levomenthol)
Carmosine (E122) 04 04 04 04 04 04 04 04
Water Trace Trace Trace Trace Trace Trace Trace Trace
Solids from a 1:1 Balance Balance Balance Balance Balance Balance Balance Balance
mixture of sugar t0 2500 t02500 102500 to02500 102500 102500 102500 to 2500

and liquid glucose

5 Examples 38 and 42 were prepared from the liquid composition of Example 16,
Example 39 prepared from the liquid composition of Example 17, Example 40
prepared from the liquid composition of Example 1, Example 41 prepared from the
liquid composition of Example 14, and Examples 43 to 45 prepared from the liquid
composition of Example 11. The flavourings cherry (15061357 from International

10 Flavors & Fragrances) and levomenthol (Fuerst Day lLawson Ltd) are liquid
flavourings and were added to the liquid composition. The resulting lozenges were
found to provide a palatable, stable and effective treatment for sore throats.

Examples 46 to 53: Production of sugar alcohol based lozenges
15

The sugar alcohol based lozenges are prepared in the same manner as the sugar

based lozenges except the mixture of sugar and liquid glucose is replaced with

isomalt dissolved in the minimum amount of water, and where appropriate lycasin also

added. The resulting mixture is heated to 170 °C and the liquid composition and other
20 optional components added thereto.



Racem c i buprofen - - - - - 15 25 30 potassiumsalt PEG 1000 5.469 - - -
7.81 - - - PEG8000 - 5.469 - - - - - - PEG300 - - 3.12 - - 2.5 4.16 5,0
PEG 600 - - - 1.56 - - - - Flavouring (cherry) 5.0 5.0 5.0 5.0 5.0 5.05.0
5.0 Flavouring 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 (!levonenthol) Carnosine
(E122) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 VWater Trace Trace Trace Trace Trace
Trace Trace Trace Solids froma 1:1 Bal ance Bal ance Bal ance Bal ance Bal ance
Bal ance Bal ance Bal ance mixture of sugdt to 2500 to 2500 to 2500 to 2500 to
2500 to 2500 to 2500 to 2500 and liquid glucose 5 Exanples 38 and 42 were
prepared frdithiqeanneslnzengesmrse Ptaperedsenigiingshe follgwing ingredierds expressedar ed
fromthe |i Cgéltﬁeﬁ,@lgmﬁh{“hé}gmmeslséﬂmrﬁel7 Exanple 40 prepared fromthe

| i qui d conposition of Exanmpl e 41 prepared fromthe Iliquid
conposi tion of Exanple 14 and Exarrpl es 43 to 45 prepared fromthe liquid

forfposi tion of Exanple 11& ehhes f Eﬁ\&@u;éx@z Bhag I Px. (58 5%%§57Ei.69&§x.5f
nternationg_to S gr S n VO uer st y Lawson
Ltd) are |i %ﬁca‘“mﬂ'@ {?Pl ngtd’%ndq%f 6aggded4 fzo tnﬁé;é{]l qui d conposition. The
resul ting | cotesgiemsallere found to provide a pal atable, stable and effective
t r eat ment quacgrﬁ,eﬁ,u Bepat s.. Exanpl es 46 to 53: Productqson 0f5 suggg al cohol
based Iozenﬁg§ %he sugar al cohol based | ozenges are prepared in the sane
manner as t ﬂﬂ’é?a based | ozenges except the m xture of sugar and |iquid
glucose is rREGHEBd with ii%#%lt dissolved in thR&81m ri mumanount of water,
and where ampsobate | ycasin al gagg added. The resulting mxture.is heated
to 170 C an | i quid conposition and.other 20 optio nts added
t her et o. q:Eltc’lfﬁ]ﬁ)Phl s manner” | ozenges \rl]ae1t2e pr epar ed cor‘?t% nl‘ﬁggphg fol | ow ng
i ngr edi ents REGHM®ssed as the werght i-n m |1.5§ranmmes per | ozenge-

Flavouring (cherry) 50 50 50 50 50 50 50 50

Flavouring 2.0 20 2.0 20 - 20 20 2.0 2.0
(levomenthol)

Isomalt 2325 1885 1885 1885 2325 1885 2325 1885
Water Trace Trace Trace Trace Trace Trace Trace Trace
Lycasin - 440 440 440 - 440 - 440

5 Examples 46 and 50 were prepared from the liquid composition -of Example 16,
Example 47 prepared from the liquid composition of Example 17, Example 48
prepared from the liquid composition of Example 1, Example 49 prepared from the
liquid composition of Example 14, and Examples 51 to §3 prepared from the liquid
composition of Example 11. The flavourings Cherry (15061357) from International

10 Flavors & Fragrances and levomenthol from Fuerst Day Lawson Ltd are liquid
flavourings and were included in the liquid composition.

The resulting lozenges were found to provide a palatable, stable and effective
treatment for sore throats.

15
Examples 54 to 59: Discolouration of Potassium Hydroxide and Polyether Polyol

mixtures

The following liquid compositions as detailed in Table 3 were prepared by forming a
20 mixture of potassium hydroxide (KOH) and the appropriate polyether polyol
(Tween®™ 80, Tween®™ 20, PEG 300) and optionally including water, ethanol or
_glycerol. Where water, ethanol or glycerol is present the potassium hydroxide is



Ex 46 Ex 47 Ex 48 Ex 49 Ex 50 Ex. 51 Ex. 52 Ex. 53 Racem c fl urbiprofen

10.93 10.93 6.24 3.12 15.61 - - - potassiumsalt Racem c ibuprofen - - - - -
15 25 30 potassiumsalt PEG 1000 5.469 - - - 7.81 - - - PEG 8000 - 5.469 -
- - - - PEG300 - - 3.12 - - 2.5 4.16 5.0 PEG60O0 - - - 1.56 - - - -

Fl avouring (cherry) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 Flavouring 2.0 2.0 2.0
2.0 2.0 2.0 2.0 2.0 (levonmenthol) Isomal 812325 1885 1885 1885 2325 1885
2325 1885 Water Trace Trace Trace Trace Trace Trace Trace Trace Lycasin -

440 440 440 - iQlly didddhved iFeRERF Besd Boladls BOrobRY temperire aathistiaimytane thérpui d

conposition of Exanple 16, Exanple 47 prepared fromthe |iquid conpgsition
of Bxanpl o 17, HEXaRHiN spiiion raang the piiaih robgl iR o e e pobe Bl i o
1, Exiempl e149 blglwsallveﬁt i Rhfﬂ}@ﬂecomhdoﬁ?lbrdtrfégnmﬁbthémm _(hf/dlﬁxiaé'g( eddlelﬂ,di??w -
Exanples 51 to pr re romthe |liqui C osifion of .Exa . e
Flavour ngs Chisting PP 7BBRERYS) b SiHine: 128 cRlopCFtRos o +4E0 uon P Bseifik. and
| evonrent hol 5f r overR4eosts dbegont tewmperatred are liquid flavourings and were
included in the liquid conposition. The resulting | ozenges were found to
provi de a pal atabl e, stable and effective treatnment for sore throats. 15
Exanpl es 54 toTallle 3Di scol ourati on of Potassi um Hydroxi de and Pol vet her

Pol yol m xtures The following |liquid conpositions as detailed in Table 3
were prepared by formng a 20 mxture of potassium hydroxide (KOH) and the
appropri ate poEyevhe¢Watsol Blyterol ( Etherwh RTEG g(rwedhne EwdRT M KOO | PE&@B0) and
optional ly ing¢ludi ng @t ey et hanpl o©soo dl2peay Obo mphiame Wat er, et hanol pr
glycerol is present |the potassiium hydgxide is|31

54 16.6 - - 66.6 - - 16.6 | After 1 hour the solution
tumed  yellow and
eventually turned a dark
brown colour after 24

hours,

55 - 53.6 - 35.7 - - 10.7 | The solution tumned a
yellow colour after 24
hours

56 - - 53.6 35.7 - - | 10.7 | The solution turned a

yellow colour after 1
hour and eventually
turned a dark
brown/orange colour
after 24 hours.

57 - 41,7 - 417 - - 16.7 | A dark brown viscous
' solution formed almost

immediately.

58 - - - - 71.4 - 28.6 ( A dark brown viscous
solution formed almost
Immediately.

59 - - - - - 714 | 28,6 | A dark brown viscous

solution formed almost
immediately.

10 The results in Table 3 demonstrate that when potassium hydroxide is added to a
polyether polyol in the absence of a NSAID then the resulting liquid composition may
discolour thereby suggesting the resulting liquid composition may be unstable.



initially dissolved in one of these solvents at

stirring
When t he
then the

and then the resulting solution mxed with the pol yether

pol yet her polyol is the only solvent in the liquid conposition

pot assi um hydroxide is added directly to the polyether po

roomtenperature with

pol yol .

| yol

with

stirring. The col our change of each solution was observed 5 over 24 hours
at roomtenperature. Table 3 Exanple Water d ycerol Ethanol PEG Tween Tween
KOH Comments (m) (m) (m) 300 20 (®#8) 80 (m) (ng) (mM) 54 16.6
After 1 hour the solution turned yellow and eventually turned a
dark brown cwitrast, aafdearongifatedbyiiExamples -1 ©03BFH the Bdsulling liquiiCcormpbsigios ol ut i on

- - 16.6

66. 6

d - 10.7 Th
Lor a8y AR SRR S8 SoT pol et sty Sttt o v
br ownt or ang‘eret@tycpwallyﬁ@fms:as@bletwlmuéess&ﬁlutnorﬂl. 7 - 41.7 - - 16.7 A dark brown

Vi scous

brown vbscaxa

10

15

20

25

solution forned al nost immediately. 58 - - - - 71.4 - 28.6 A dark
brown vi scous soI ution forrred aI m)st Imediately. 59 - 71.4 28.6 A dark

siianis\comprising a NSAID salt

The following liquid compositions as detailed in Table 4 were prepared by mixing
racemic flurbiprofen with polyethylene glycol 400 (PEG 400) at room temperature by

hand to form a paste. A second aqueous solution comprising a base (potassium .

hydroxide or sodium hydroxide) was added to the paste comprising racemic
flurbiprofen and PEG 400 with stirring at room temperature to form a colourless

solution. Each of the liquid compositions remained as a colourless solution when

stored at room temperature for 24 hours.

Table 4: Liguid Compositions comprising a NSAID salt

Example | Flurbiprofen PEG 400 { Water Sodium hydroxide | Potassium
{mg) (ml) {ml) {mg) hydroxide (mg)

60 40 54 4 2 -

61 40 54 4 - 2

62 40 44 8 - 8

63 40 42 9 - 9

64 40 40 10 ‘ - 10

Exambles 65 to 67: Stability Studies of Liquid Composition comprising a NSAID salt
and a flavouring

A liquid composition including a flavouring (Example 65) was prepared by adding
levomenthol (Fuerst Day Lawson Ltd) to the liquid composition as detailed in Example
60 so the resulting solution comprised an amount equivalent to 87.5 mg of flurbiprofen
and 100 mg of levomenthol. In a similar manner, liquid compositions including a
flavouring referred to as Examples 66 and 67 were prepared comprising an amount
equivalent to 87.5 mg of flurbiprofen and 100 mg of levomenthol by adding
levomenthol to the appropriate amount of the liquid compositions of Examples 61 and
62, respectively. The resulting liquid compositions including levomenthol (Examples
65 to 67) were stored at 50°C for 14 days in glass bottles and then analysed by HPLC



10 The results in Table 3 denonstrate that when potassi um hydroxide is added
to a polyether polyol in the absence of a NSAID then the resulting liquid
conposition may discol our thereby suggesting the resulting liquid
conposition may be unstable. 32 |In contrast, as denonstrated by Exanples 1
to 33, the resulting liquid conposition fornmed by initially adding a NSAI D
to a pol yether polyol and then adding a base thereto typically forns a
stabl e col ourless solution. 5 Exanples 60 to 64: Stability Studies of Liquid
Conposi ti ons Cfarrméalm decdmpbi Eﬁodu&ban g&htcam mgrbhdrsréh%&mw@%w
detailed in Table 4 were prepare m Xi n racemc flurbiprofen wt

pol yet hyl ene gweywtﬂarawsemed;mwe‘ét room terrperature by hand to forma
paste. A second aqueous sol ution conprising a base (potassium 10 hydroxide
or sodi um hydr oxi de) mas_added to the paste conprising racem c flurbiprofen
and PEG 400 wi I#pla6]lete fiyrbigrafensmpathvestel to form a col ourl ess

sol ution. Egch of the |i qU| d corrp05| tions renmai ned as a col ourI ess sol ution
when stored roomtenperature for 24 hours - 15 _Tahle 4: i

Conposi ti ons E’F?ﬂ}plesMﬁ‘“‘é{' aqtsApitsT Z dpys aER0Shm Menthy! G5teS %‘Pb\“‘é’rﬁ‘y‘?ﬁé %00 Vat er

Sodi um hydr ox| degoPot|assi um (mgo%(nf) (m) (my) hyde.sskde (ng) B0 40 54 4 2
- 61 40 54 4 —2562—46—44-8 —63—40-—42—9—9 SW—}G——OExarrples
65 to 67: Stapility |Studies o? I(;LId Conposition conprising a NSAID salt
and a flavour| ng220 |A |iquid e8¥#position ijncl udi ng @4%avouring [ Exanpl e 65)
was prepared by adding |evomant n0| (Fuerst Day Lawson Ltd) to the liquid
conposition as detailed in | e, 60 so the resulting solution conprised
an anount equi Vb8 @sulty 'BdB?teﬁh?ﬁ? ligwiick qonepitie cemprisingdflutiziprofay s 9 Ra¥gHEng hol .

In a simlar namul an bbsiptdbiE SBBRG 45 HIF trabE bHRBLAS ot tRS dbLavsbditibR Prékier r ed
to as Exanples 66 and 67 were prepared conprising an anount equivalent to

87.5 ng of fl upBiegledaasd- and 100 ny of | evonmenthol by adding
10

Examples 68 to 70: Stability Studies of lozenges comprising flurbiprofen _and a
flavouring

A sugar based lozenge referred to as Example 68 was prepared according to the

15 procedure as detailed in Examples 38 to 45 employihg the liquid composition as

detailed in Example 62 including levomenthol (Fuerst Day Lawson Ltd) as a

flavouring, so that the resultant lozenge included a NSAID salt/NSAID mixture in an

amount equivalent to 8.75 mg of flurbiprofen free acid and 8 mg of levomenthol. In a

similar manner, lozenges referred to as Examples 69 and 70 were prepared from

20 liquid compositions of Examples 63 and 64, respectively, so that the resultant

4 lozenges of these Examples also included a NSAID salt/NSAID mixture in an amount
equivalent to 8.75 mg of flurbiprofen free acid and 8 mg of levomenthol.

The lozenges were stored at 40°C and §0°C for 28 days and then analysed by HPLC
25 to detect any decomposition products, in particular flurbiprofen-menthyl ester and
polyethylene glycol esters (PEG esters). The results are presented in Table 6.



| evonent hol to the appropriate amount of the |iquid conmpositions of Exanples
61 and 62, respectively. The resulting liquid conpositions including

| evonent hol (Exanples 65 to 67) were stored at 50C for 14 days in gl ass
bottl es and then anal ysed by HPLC 33 to detect any deconposition products,
in particular flurbiprofen-nenthyl ester. The results are presented in
Table 5. Table 5. Detection of qurbip$Pfen-nenthoI ester 5 Exanple Menthyl
ester after 7 days at 50C Menthyl ester” after 14 days at 50C 60 0.30% 0. 58%
61 0.55% 0. 99@6 62 0.02% 0. 04@6The results indicate that a liquid
conposi t i onlabisfilevel ohestersdptestedinlozenii@sa f1 avouring exhibit an acceptable
stability as only trace anounts of the deconposi tion product were detected.
10 Exanples_ 68 to 70. _Stahility udi es of | ozenges conprising flurbiprofen

and a f| goamPRg MMedRiRl baseaﬁqfd)féﬁi}’éa?"é’f’%rred to 2§§3M§>@b595¢; 68 wds
prepared gceor di ng\ahﬁfacttdne 15 pr o edure as detail eg |n Exarrpl es 38 tjo 45

enpl oyi ng |t he |i gt AHoStig=an Hegsep—B etue-Hg

| evonrent hal (Fueﬁﬁpﬂﬁﬁﬁ&t gﬁGLt fmd@ﬁ&&L u&gﬁrlﬁﬁmﬁ?m¢ﬁ t Fﬁ%r}esultant

| ozenge i ncl uded a‘eNSYiIeBe%al EARISAI 'enﬂwdteetere if |stans a"rﬁ)thmltestéqu ealeesnt| to 8. 75
nmg of fl uriggprof €Mohd €€ aci J NaR& & 038%0 eVONeRE NOI.20% A SiTg 3787 {manner ,

| ozenges rleferredto—as—Exan D pared-from 90 Ligqui d
conpositid of E Nﬁ?ﬁ)l es 63 B8 64, .1 specti \ ﬁoj}é q Sﬁ?ﬁ’at t he re"souﬂ tjant
| ozenges df70t hese¢ Neseanpl es alNooe | ndloorled a N\FAIoﬁb sc;I0t1/l%SA| D m >(I14P/e in an
anount equrvaternt—to 875 g of—Tturbrprofermr{tree acrd—anmdt—8—ng—of-
| evonment hol . The | ozenges were stored at 40C and 50C for 28 days and then
anal ysed byTharesitsig Ttag'ecfehdbateath?f lozengap insludingra fiaveuiting produeedbby thecul ar

f I ur bi prof ed?oéH%QBm‘tE %Eﬂlnﬁﬁﬂon%%ﬁ%@ﬁﬁblggﬁmg esters (PEG esters). The

results are presente Lev of esters detected in
| ozenges




Exanple Imedi ately after 28 days at 40C 28 days at 50C nmanufacture
Fl ur bi prof en- PEG Fl ur bi prof en- PEG Fl ur bi profen- PEG nenthyl ester esters
ers menthyl ester esters 68 None None 0.27% None 1.20%

ment hyl ester est

0.37% 69 None None 0.10% None 0.39% 0. 40%

0.14% The result
produced by the
stability. 35 d

conprising a salt

(c) mxing the |i
conposition; and,

containing a ther

70 None None None None 0. 11%

S in Table 6 indicate that | ozenges including a flavouring
5 process of the presen85Sinvention exhibit an acceptable
aims 1. A process for producing a pharnaceutical | ozenge
formul ati on colpns sing the steps of: 5 (a) providing a |iquid conposition
of a non-steroidal anti- inflammatory drug (NSAID salt)
and a sol vent system (b) providing a nolten | ozenge-form ng conposition;

Ay pratesofop psaducion arplidimbdetticadlldzenge corentption aompriging tHe
st %)of-f ormng the resulting m xture into | ozenges each
aDpeu'ti cally effective anmount of a NSAID sal t/NSAI D

m xture. 25 A process as clainmed in claim1l wherein the |iquid conposition

is formed by 15

process as clai m@???réc\{i@r?%%llﬂ?ré | %@ﬁg@@?Eorﬁﬁ@sirﬁ%?v%ﬁlto\fge{;é?xi%['%}éoe Pﬁg'eé one

or nore solvents
pol yol and a der

sel aénftapundtory crugaNSAID aalt) ahd elsolventsygieinyol , a pol yet her

fyat | : I 4. A -process as clained
in any one of the('b%r (E_(Z\gdll%aﬂ]og%npég%%rfgﬁﬁ*q/%@pé%@%'ol of said solvent
system conpri ses (get aiKoy dre etidiéchokompasiioar aithy tbe hamellen Sozemgpfoodws as

clai med ipyany one ofcop@gsipﬂp%ﬁ@i ng clains wherein the polyol of = 25 said
sol vent system conpri se y

process as cl ai ned) i foranyg othe desul
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15
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20
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25
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30
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35

et ene glycol, propylene glycol or glycerol.

therapeutically effective amount of a NSAID salt/NSAID mixture.

A process as claimed in claim 1 wherein the liquid composition is formed by
combining a NSAID, a base and the solvent system.

A process as claimed in claim 1 or 2 wherein the solvent system comprises one
or more solvents selected from water, an alcohol, a polyol, a polyether polyol
and a derivative of a polyether polyol.

A process as claimed in any one of the preceding claims wherein the alcohol of

said solvent system comprises methanol or ethanol, preferably ethanol.

A process as claimed in any one of the preceding claims wherein the polyol of
said solvent system comprises ethylene glycol, propylene glycol or glycerol.

A process as claimed in any one of the preceding claims wherein the polyether
polyol of said solvent system comprises polyethylene glycol, polypropylene
glycol and copolymers thereof. ‘

A prbcess as claimed in any one of the preceding claims wherein the derivative
of said polyether polyol of said solvent system comprises a polyether polyol,
especially polyethylene glycol, wherein one or both of the terminal hydroxyl
groups of the polyether polyol has been derivatised to form an ether and/or an

ester functional group.

6. A

phisisesdi vty clozgnees wieeelei gonthivinpolayet her



pol yol of said solvent system conprises polyethylene glycol, polypropyl ene
gl ycol and copol yners thereof. 30 7. A process as clainmed in any one of the
preceding clains wherein the derivative of said polyether polyol of said
sol vent system conprises a polyether polyol, especially polyethylene

gl ycol, wherein one or both of the term nal hydroxyl groups of the

pol yet her pol yol has been derivatised to3$orman ether and/or an 35 ester
functional group. 36 8. A process as clainmed in any one of the preceding
cl ai n8 whereith t Hepsoksenas$ clrimsddeimanympeicd dw prefeding claphs/ehereimitie soeatond

sol vent, wherein i i - 4S i ,e.ah. al cohol ,
a polyol, a pol yes?%fgﬁw If)%rf‘@ésleg%gfgs'ta&ﬁ@gf?n\?g% %géb%gf&%gl@%{%ﬁ%g@tfﬁgtl angjol yol
as defined in anyegcord sflveritacorsprdetwater, arbalgohol ppayalsa palyetheapoted and acl ai m 8

wherein said firslSolKep p%@%@%:; e;tﬁﬁ g?{?%%%%{i}%% aﬁyAI?:gé ¥Pliaim@ 3RQY et her

pol yol and a derivative o rocess as clained in
claim8 or59 wherein said second solvent conprises 10 water, an al cohol or

a polyol. 11.gA meﬁﬁ% AscibihRbTedaihs @ﬁéfrem%gidggftféoﬁﬁenﬁ%@qsfgeégn\M&Sﬁ&?i n said

first solvent is. erent than said secol vent. . A process as
claimed in any orfePd¥olcd eglyashes polyoliandaiisrivative oha PPy efhpPolydbnposi tion i s
formed by: (a) mxing the NSAIDwith the first solvent to forma NSAID and

first solvent mxture; 20 (b) mxing the base with the second solvent to
form a base alfi JeEMFEss 8pIclAdRed in slaitr & or rereiy saidkgasgnd malvent comPEsRs ent

m xture wWgh the gfe08d akhM@Rb polygt ure to formthe liquid conmposition. 25
13. A process as clained in claim12 wherein the first solvent conprises

pol yet hyl ene glycol or a derivative of polyethylene glycol, particularly
pol yet hyl ene ¢f.y®brocdds ad\cRIMEE 2nAdné bRLIEBRR 8 b 1) dheleilsad firkBsyatt @ .n t he

second sol vent coppri se .
Jmerent tﬁan said second solvent.

15 12. A process as claimed in any one of claims 8 to 11 wherein the liquid
composition is formed by:

(a8) mixing the NSAID with the first solvent to form a NSAID and first solvent
mixture;
20 (b) mixing the base with the second solvent to form a base and second
solvent mixture; and
(¢) mixing the first solvent mixture with the second solvent mixture to form the

liquid composition.

25 13. A process as claimed in claim 12 wherein the first solvent comprises
polyethylene glycol or a derivative of polyethylene glycol, pérticularly
polyethylene glycol.

14. A process as claimed in claim 12 or 13 wherein the second solvent comprises
30 water, an alcohol or a polyol, particularly water.

15. A process as claimed in any one of claims 2 to 7 wherein the solvent system
consists essentially of a single solvent as defined in any one of claims 2 to 7.

35 18. A process as claimed in claim 15 wherein the liquid composition is formed by
mixing the NSAID with a first portion of said single solvent, mixing the base with



30 water, an alcohol or a polyol, particularly water. 15. A process as
claimed in any one of clains 2 to 7 wherein the solvent system consists
essentially of a single solvent as defined in any one of claims 2 to 7. 35
16. A process as clainmed in claim15 wherein the liquid conposition is
formed by mxing the NSAID wth a first portion of said single solvent,

m xi ng the base with 37 a. | second porti,gn of said single solvent, and
then m xing said first portion of said single solvent with said second
portion of the single solvent. 17. A process as clained in_claim?i5 or, 16
Wher ei n sai d si ngl & SSETOARUD B SBg£OVS RIGISEN Mg s Puang stk

gl ycol . 18. A procsisgle asivedtavithiedidi sacamypottioa opthetshgylepsabaaei ng cl ai ns furt her
including the step of including a flavouring in one or nore of the liquid
conposition, the nolten | ozenge-form ng conposition or the m xture of the
| i qui d conposi tiY.onAgnatesd @s thenedh claim h5oemgehéremnndaihsinglapowenticompridss. a A
process as glained %Qﬂgggf%%g of the refeding clainms wherein the NSAI D
salt conpri%es a s { an r@?p@ﬁqﬁ#&gﬂ'c acid. 15 20. A process as clained
in claim19 wherein the aryl propionic acid conprises flurbiprofen or

ib fen, I i pr. i . | aj i ) f
| pupror e b LB SRl B RALE o on AR BERBRE Bk Whet elte 356 0T
of said NSAID, a Gteppoflincludingla Savburingf insetiedor ROraNSALNS: liguid znormpasitian, dbé d

18 S 50 N A S B B o R 8,

process as clainmed i'n clal 1ses t sodi um
or potassi am salt thie reelled logengefonddg cadpositionr ocess as clainmed in any one of
the preceding clainms wherein the nolten | ozenge-form ng conposition
conprises a mxture of sucrose and glucose. 24. A process as clained in any
one of clainms 19t ocAZHOGRsErasi Haitae imBNyt ere Potheryecedingr ¢laimg wostpiodhe NSAID

conprises one or nRLEcMMIREs 8kSIPHrSaryI PropidhiddcReess as claimed in claim 24
wherein the nolten | ozenge-formng conposition conprises one or nore of

sorbitol, xylitol, maltitol, a hydrogenated starch hydrosylate, lactitol,
manni t ol on sdebpvahi pBsedshgy 88fmed in claim 19 wherein the aryl propionic acid comprises

flurbiprofen or ibuprofen, preferably flurbiprofen.

21. A process as claimed in any one of the preceding claims wherein the NSAID

salt comprises a Group | metal salt of said NSAID, a Group |l metal salt of said

20 NSAID, or an amino acid salt of said NSAID, preferably a Group | metal salt of
said NSAID.

22. A process as claimed in claim 21 wherein the NSAID salt comprises the sodium
or potassium salt of said NSAID.



26. A process as clained in claim?24 or 25 wherein the nolten

| ozenge-form ng conposition conprises an approxi mately equi nolar m xture of
al pha-D- gl ucopyranosyl -1 ,6-D-sorbitol and al pha-D gl ucopyranosyl -1
,1-D-mannitol. 27. A process as clainmed in any one of clains 24 to 26
wherein the nolten | ozenge- form ng conposition also conprises a

hydr ogenat ed gl ucose syrup. 28. A pharnaceutical |ozenge fornul ation

obt ai nabl e by the process as defined in any one of clains 1 to 26. 29. A

phar maceut pgal |A0g@BeR ADERIMRL InOdhyCEHEDf HE NPeckdinded apeULhgahltie afdiest i ve
anount of a NSAI D saltJNSAID m xture contained in a Iozearr;)%e base fornmed by

cooling a ol t eRZESESAGAEDY 6PRPORYICESRPBEFRS DR XIUsP Of JFIREr Peal | ozenge
formulation as clained in claim?29 wherein the |ozenge base is fornmed by

cooling a | ten sugar-based or sugar al cohol based nolten pass. 31. A
phar naceut g%‘al A2 §%a156fal‘fﬂ?dat”i%”l¥°é‘§@lcéﬂ"ﬁ§d 1P P2 HNETRIN 3% BYP!EDIOGRRIERI n t he

| ozenge is adapfoﬁdin@(éomﬁbﬁﬁﬁecoanﬁrﬂé_@i apesitmerealig@cdidoneisamount of the NSAID
saltINSAID m xture to the oral cavity of a patient follow ng adm nistration

to the oral cavity of the patient and sucking thereby, so as to deliver
sai d NSAI D25sal hl pioBkEs ndsxtciHirRed Ont biRing 24 ageerg@h iHee nidienatozefgeaemipgt i ent .

39 32. A pharnmaceutical |ozenge fornul atg on as Chﬁ%i;md‘i n g{;}/ one of clains
28 to 31 for treAERIRY RIS BVRt MR PheerQiphptyiies meatitgl. SoWdra9RpPst . 33.

Use of a |iqui dstaenpgsiokiiae, rstitdiefianeith bndetiveseéndéofcl ains 1 to 27 and a
| ozenge-form ng conposition as defined in any one of clainms 1 to 27 in the
manuf acture of a medi canent for the treatnment of a sore throat, wherein the

medi cament 26 el easg@cdsBeadNBAimt2asal &14IMSAL Rr nasxivbHerein thet Meita Rlzef@otring0 as to
deliver the NSAID or .salt thereof to the surface of the sore tth‘Oﬁt
composition comprises an approximately ~ equimolar mixture of alpha-D-

glucopyranosyl-1 ,6-D-sorbitol and alpha-D-glucopyranosyl-1 ,1-D-mannitol.

27. A process as claimed in any one of claims 24 to 26 wherein the molten lozenge-

forming composition also comprises a hydrogenated glucose syrup.

28. A pharmaceutical lozenge formulation obtainable by the process as defined in

any one of claims 1 to 26.

29. A pharmaceutical lozenge formulation comprising a therapeutically effective
amount of a NSAID salt/NSAID mixture contained in a lozenge base formed by

cooling a molten iozenge-forming composition.

30. A pharmaceutical lozenge formulation as claimed in claim 29 wherein the
lozenge base is formed by cooling a molten sugar-based or sugar alcohol based

molten mass.

31. A pharmaceutical lozenge formulation as claimed in claim 29 or 30 wherein the
lozenge is adapted to release a therapeutic effective amount of the NSAID
saltyNSAID mixture to the oral cavity of a patient following administration to the
oral cavity of the patient and sucking thereby, so as to deliver said NSAID

salt/NSAID mixture to the surface of the throat of the patient.



32.

33.

39

A pharmaceutical lozenge formulation as claimed in any one of claims 28 to 31

for treating and/or preventing the symptoms of a sore throat.

Use of a liquid composition as defined in any one of claims 1 to 27 and a
lozenge-forming composition as defined in any one of claims 1 to 27 in the
manufacture of a medicament for the treatment of a sore throat, wherein the
medicament releases the NSAID salt/NSAID mixture in the oral cavity so as to
deliver the NSAID or salt thereof to the surface of the sore throat.



