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Oral Conmposition Conprising a Cooling Agent The

present invention relates to an oral conposition which
W@ oovasme0 a cooling agent. In particular, the peEeBR08/003543

invention relates to medi canent containing a cooling

agent. More particularly, the present invention

relates to a nedi canent for treating sore throats

whi ch contains xylitol. Cooling agents have been used

in a numbeg of o Ghidly jiEH c%%;&?féiﬂg'f&%s |iﬁgﬁgbvéﬁ13 hard

confectionary products or oral gtnms, 10 provide a

pl easant taste and a cooling sensation. For exanple,

conpounds such as nt hol or peppermnt oi| haye been .
THE FHSTM dpvariPn deidles 10 g Sk BoBRRsItan which, CiRiSps A Sooling
addnt2 1pOogdrtib@at, therptesertanpétiondeelates toSAedidhin@ne containing a

cool i ng sensation. Cooling agents have al so been used

coqlingragenhc Mare qartigularh the ipsesent invantian delatefeto a medicament
i ' el benefits, such as speed
fog?%gg&?&g&ﬁtoﬁ%%ﬁ%ﬁ@%ngglhtS are comonly used
i n non-prescription cough nedicines. Sore throats are

G Boofs B P BT TR, b S5 Byons, such oo
ha&at Eotffectiomady produdts orbdrdl glife, tozRbdedel & Hewdent thsteaand a

patient in need of such treatnent and the active is,
coaling Seegation- ¢ her BxaNPea¢PMPoHREs gueh p&reentg! pheeppermint ol
A r o N .
QUSRI BOLE oA o iR RO 28RLng i o
togyraypite tiee userowitina edoling sensatione t hroat can cause an
unpl easant burning sensation at the back of the nouth

Cooling agents have also been used in pharmaceutical formulations to enhance

the physiological and/or perceived benefits, such as speed or duration of relief.

Such agents are commonly used in non-prescription cough medicines.

Sore throats are generally treated using pharmaceutical lozenges containing a
therapeutically effective amount of an active compound. Suitably, the lozenge is
sucked by a patient in need of such treatment and the active is released in the
oral cavity and delivered to the surface of the sore throat (i.e. mucous

membrane).

Some of the actives which are used to relieve the symptoms associated with a
-sore throat can'cause an unpleasant burning sensation at the back of the mouth
‘when retained in the mouth, e.g a non-steroidal anti-inflammatory drug (NSAID).
This is unacceptable to the patient being treated. Cons'equently', pharmaceutical
lozenges containing actives such as an NSAID have been devised where the
lozenge formed therefrom relieves the symptoms of.a sore throat but the patient

does not experience an unacceptable burning sensation.
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when retained in the nouth, e.g a non-steroida
anti-inflanmatory drug (NSAID). This is unacceptable

W0 eooposo4p@t i ent bei ng treated. Consequently, PCT/GB2008/003543
pharmaceuti cal | ozenges containing actives such as an
NSAI D have been devi sed where the | ozenge forned
therefromrelieves the synptons of a sore throat but
the patient does not experience an unacceptabl e
burni ng sensation. Cooling agents have al so been used
with sweeteners in |iquid cough-treatnent

- Coslimgragénts ave Taiso biegh tusdd paith slweeiehgrsoin lnqmwlo@agh-treatment
limts the_use of coolantsﬂgnllqwd co 03| i 0 i
* coruRsibangn- THE Laps posapuheniarwidsiiows i Gse of eeplantsap dauio

%%nst Oarﬂﬁ%bﬁ@tﬂlgmmm%ﬂg h§ad&dnersn @@Fp 55 Of%p aHéﬁ'le are

Ing agent itself can re |naburn|ng effect if

subjea tatdegradatiogwhen|heated.i n the conposi tion. The

cooling effect or sensation of cooling in the nouth is
usual |y achieved using a polyol. The effect is caused
Inbydditien, rteg ajooling lageht iéelflcars oésull imna dfursing reffeet yfolsed at too
,V\ﬁatgr, anﬂ_ﬁ!s alsqg.linked to their rate of
high adeye|dn Hie CRPRRYLAN-i ne xylitol is in this respect
"particularly effective since it confers the nost

TILJ‘aE@& , t'oF JeRSARA! 6%0Iu$€?rfiﬁe°rlnoﬁﬁglsedsx{ah¥ 'at::ﬁieved using

ve sl ght I'ower cool I ng ects t
a pglyot. oThe affed is@alised by the segptivedreabiof dlssglwgan of isgcha polyols

i St e SAOEL SR, S5 R s

ressééttﬂam@mupdﬁéétm §nk€duta:©nfws>d)e ﬁtdsamtemm@Migpsensation.
seed hull s and shells. Xyl i S rie s svveet
et

Seraitel and ‘i{b’g}ﬂﬁ?'e{}avﬁﬂ"gﬁﬂx E’ﬁb PP%' NPV

equi -di nensional particles). Xylitol has a svveet ness

Xy ehisE Ea¥a W¥d diyar 89 Birch Ti§arc MMRifRtdBorPSugar alcohol that
can be used as a sugar substitute. It is derived f}om various types of cellulose
products, such as wood, straw, cane pulp, seed hulls and shells. Xylitol is an
odourless, sweet tasting granular solid (comprising crystalline, equi-dimensional
particles). Xylitol has a sweetness level equivalent to sugar. The comblnatlon of
a relatively large negative heat of solution and high solubility means that xylitol

provides cooling sensation in the mouth that is said to be refreshing.

Sorbitol is a popular bulk sweetener found in numerous food products. In addition
to providing sweetness, it is an excellent humectant and texturizing agent.
Mannitol is a monosaccharide polyol. Both sorbitol and mannitol are generally

stable and chemically unreactive.

| The main disadvantage of xylitol is that it is an expénsive ingredient. In 'addition,
it is generally understood that a cooling effect will only be obtained when using
crystalline xylitol. Accordingly, xylitol is often-replaced with a less expensive

sugarless polyol, such as sorbitol.



10

15

20

25 -

30

a relatively large negative heat of solution and high
solubility nmeans that xylitol provides cooling

wGeengasi4on in the nouth that is said to be refrerbBoWs/003543
Sorbitol is a popular bulk sweetener found in nunerous
food products. In addition to providi ng sweetness, it
is an excellent hunectant and texturizing agent.
Mannitol is a nonosaccharide polyol. Both sorbitol and
mannitol are generally stable and chem cally
unreactive. The main di sadvantage of xylitol is that

The use ddirsoebitod ns iwedi-knowre dné rdesclibechddiber@ @re inunmierous Patent

o RSP etSRL ROl IS BB 18 B2/ UK 4 88 s anc

ugacrs3irgml y, xylitol is often replaced with a | ess
expensi ve sugarl ess pol yol, 'such as sorbitol.The use
of sorbitol is well-known and descri bed. There are

¢ : : e . . o
R SR g RS Rt Sl R, Hofiger, 1
th@eght that theulresdreedefsa senall gyuaotityeofatylitol iroa dermnulglion would not
ia a, | ouers anpunt. t'HOV\iverl it is thought that the
Propie A 2I9Niicant eFhRaton PLRPPIGSSt xylitol in a
formul ati on woul d not produce a significant sensation
of cool ne Accordtjﬁgg to a first aspect of

S i t he _
A‘ﬁﬁ%@@%f‘_’ ?%\f/%trﬂsp%t Q @_“F%?WSPWPH%* re &t mvmdoawfor mulation
chﬁéFPéiﬁgr'ibﬁ%r%tr?é?ﬁ'@é 'EESBI'EH(?C agé’ﬁ’t' haA\GnG RS at GveitaRy tiveen -
alpy b 10ca d

of* ent etween - /g and -100cal /g, and”one '
1Qpal/gmnd -400¢allg, agdnere ohsrare ractive agedts: wherein theyendothermic

AN R N e L R it
enthal py in the range -10 cal/g '

The endothermic cooling agent can have a heat of enthalpy in the range -10 cal/g

to -50 cal/g. A more preferred endothermic cooling agent can have a heat of

enthalpy in the range -20 cal/g to -35cal/g.

The endothermic cooling agent can be present in the medicament at an amount

in the range of from 1-5%. A preferred range is from 1-3%.

The endothermic cooling agent can be a polyol, preferably selected from the

group consisting of xylitol, sorbitol, mannitol and erythritol.

The active agent is preferably selected from the group comprising, but not limited
to, 2,4-dichlorobenzyl alcohol (DCBA), amyl metacresol (AMC), hexylresorcinol,
flurbiprofen, lidocaine, benzocaine, cetylpyridinium chloride, dequalinium
chloride, menthol, ambroxol hydrochloride, dextromethorphan hydrobromide and

guaifenesin.
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to -50 cal/g. A nore preferred endotherm c cooling
agent can have a heat of enthal py in the range -20
w@ 2000951400 - 35cal / g. The endot herm ¢ cool i ng age@t/GBaws/003543
be present in the nedicament at an anount in the range
of from1-5% A preferred range is from1-3% The
endot herm ¢ cooling agent can be a polyol, preferably
sel ected fromthe group consisting of xylitol,

'Tﬁé)rprlrﬁﬁ’lépy & | 5@l i ?H% l%f{?gfé Gm J&ﬁdi?\pt !o‘é%n&%,ﬁghhgfpray,

prerera ected roup

cdpsuig, pdstille, gdmvermdablet. orobenzyl al cohol (DCBA), anyl
nmet acresol (AMC) hexyl resorcinol, flurbiprofen,
| i docai ne, benzocai ne, cetyl pyridiniumchloride,

Tl@a?éhtl GAriBreNb A& b8, codBng WHen BBtRomOlatiby ¢ At A!ferm ehich is
dextr omet hor phan hydrobroni de and guai f enesin. The

suitgblafoacratinGan be in any suitable formincluding
| ozenge, gel, spray, capsule, pastille, gumor tablet.
The agent can formpart of a coating when the
Prfefenablydhe dormdaiion dodsomahoahtaim aihéghsintersity swestener.
coating. Preferably the fornulati on does not contain a
high intensity sweetener. The fornul ation nay contain

Tieél fhrinutitivh raAg contam sddittoriad G)«tlp@dts dy mqtmbdempmae sxdipients
include, but are not limted to, acidity reg

inglyde; brbage nobIligitedny. gk sregulaters) iopARi eﬁgé??%mng agents,
Stngi glﬁp aggnﬁg Bﬂffémngsé\gé?'f §We°eteﬁér§vfpé{fduﬁﬁés and fpreservatlves.
n t he

reservatives. Acco g to a second aspeéct o
present invention there is provided the use of an

A%g)ﬁl_aghenr)r%g% qon?) 5%&?9? {ht &%\ééntgmeell?t?oq\t th%ﬁ'e ‘?J‘Hb%'i&% the use

of an endothermic cooling agent having a heat of enthalpy between - 10ca|/g and
-100cal/g in a medicament wherein the endothermic agent is present:in the

medicament at an amount less than 10% w/w.

The endothermic cooling agent can have a heat of enthalpy in the range -10 callg
to -50 cal/g. - A more preferred endothermic cooling agent can have a heat of

enthalpy in the range -20 cal/g to 43SCaI/g.

The endothermic cooling agent can be present in the medicament at an amount

in the range of from 1-5%. A preferred range is from 1-3%.

The endothermic cooling agent can be a polyol, preferably sel_écted from the

group consisting of xylitol, sorbitol, mannitol and erythritol

The active agent is. preferably selected from the group comprising 2,4-
dichlorobenzyl ' alcohol (DCBA), amyl metacresol (AMC), hexylresorcinol,

flurbiprofen, lidocaine, benzocaine, cetylpyridinium. chloride, dequalinium
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-100cal /g in a nedi canent wherein the endothermc
agent is present in the nedi canent at an anount | ess

wo ban/0iR% w w. The endot herm ¢ cool i ng agent cPOT/OBY@®SM03543
heat of enthalpy in the range -10 cal/g to -50 cal/g.
A nore preferred endotherm c cooling agent can have a
heat of enthalpy in the range -20 cal/g to -35cal/g.
The endot hermi ¢ cool i ng agent can be present in the

T g B TRl o e Bbrb g an

gudifenesinan be a polyol, preferably sel ect ed fromthe
group consisting of xylitol, sorbitol, mannitol and
erythritol The active agent is preferably sel ected

Tﬁé %dl&ﬁnSﬁtokiQn CBTT | iy Quifatfe fEing hheluak@nizenge C @8R! spray,
DCBA), anyl netacresol” (AMC), hexylresorcinol,

cansulebppsstdleem gumidocai ne, benzocai ne, cetyl pyri di ni um
chl ori de, dequali niunchl oride, nenthol, anbroxol
hydr ochl ori de, dextromet hor phan hydrobrom de and
Thpuagdremeay formipart of dicoatieg whearthd enedicaangntdsiin atfbem which is
f.0 i ncl ydi ng | ozenge, gel, spray, capsule, pastille
S%‘F[’Efﬂ{cq"# 9agent may formpart of a coating when the
medi canent is in a formwhich is suitable for coati ng.
Preferably the nedi canent does not contain a hig
Priefrrablyithe magicaraentdoesnot papfatabigh intepsity ﬁwsﬁwner
addi ti onal excipients as required. Typical excipients
include, but are not limted to, acidity regul ators,
Thepavedicement cobpucomtgin  additional excipients as required.  Typical

exéipients include, but are not limited to, acidity regulators, opacifiers, colouring
agents, stabilising agents, buffering agents, sweeteners, flavourings and

preservatives.

According to a third aspect of the present invention there is provided a use of an
endothermic cooling agent for the preparation of the medicament of the second "

aspect of the present invention for the treatment of a sore throat.

The preferred form of the present invention is a solid form,. such as a lozenge,
which can be sucked or chewed thus releasing the endothermic cooling agent in
the mouth of a patient. The cooling agent can then pass over the surface of the

throat and provide relief to a patient.

In the context of. the present invention the term ‘endothermic cooling agent’ as
use herein refers to a compound, such as xylitol3 which actually cools the body
locally as a result of having a significant negative heat of dissolution. In contrast
compounds such as menthol are generally referred to as a ‘physiological cooling
agent’ on the basis that they cause the body to perceive a low temperature even

though this is usually erroneous.
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agents, stabilising agents, buffering agents,
sweet eners, flavourings and preservatives. According
W 2008/0503p0 d aspect of the present invention thRCEGB2008/003543
provi ded a use of an endotherm c cooling agent for the
preparation of the nedi canent of the second aspect of
the present invention for the treatnent of a sore
throat. The preferred formof the present invention is
a solid form such as a | ozenge, which can be sucked
or chewed thus rel easing the endotherm c cooling agent
Fomthiehgvoidance offdcubpttie fortnulafionscodefimgdagehe ﬁmﬁmstdeeh of the

pass over the surface of the throat and provide re
'“V%"té)’ba%q"é’rﬁs CPH{GPH%"%nP'&@t‘C@F fppg W&%ﬂ?“tﬁn%ﬁ’]t PBEStUﬁS
mﬁt JUBEATS, PREREGRAT Bha ﬁ&?—'rﬁélﬁcﬁ&eBFodu%fs WHer&ar ﬁbﬁ‘-medlcmal
ers to a conpound, such as xylitol, which actually
products inkkides dgroductsl whichs waulde sat tbeocomﬂmrﬂg as confectionery

PiEgRs. R 56 MenfeSkinkBRAindEs £ TR Ibinohy o aRGEhE Syen oo

sare'timoyss. ol ogi cal cooling agent' on the basis that they
cause the body to perceive a |ow tenperature even
though this is usually erroneous. For the avoi dance of
AR %Hgﬁlp@&nﬁ%lmén@bf fHespraserstahiditidniwiil hB® He dedcribeaect
of the invention includes confectionery products, food
suppl enents and foodstuffs, nutraceuticals, medicina
Qgg al products wherein non-nedicina
Epro B%fgnﬁﬂkﬁo es products which would not be
consi dered as confectionery products, e.g.
scription | ozenges for_ the treq&nﬁnt of
(o]

S@%HGH'%W@ such as sore thro3Ss.

Sucrose/Glucose Syrup 2481.06 95.42%
Xylitol - | 40 1.54%
Flavouring 18 - 0.70%
Levomethol Ph Eur Natural 8 0.31%
2, 4-Dichlorobenzyl Alcohol 1.2 0.05%
Amylmetacresol BP ‘ 0.615 0.02%
Eucalyptus Oil Ph Eur 0.5 0.02%
Total (incl. theoretical 2% moisture) 2600

The lozenges are prepared using a process based on mixing constant streams of
ingredients, which is conventional for the high-speed manufacture of high-boiled
lozenge products. The liquid sucrose and the liquid glucose are mixed to form a

syrup, which is fed into .a holding vessel. The syrup is then pumped from the |
holding vessel into the cooker system, where the water content is reduced which
results in the formation of the lozenge base. The lozenge base is drawn from the
cooker in a continuous stream and fed into the mixing chamber; lozenge essence
(containing active ingredients and flavour) is added with crystalline xylitol at a

rate proportional to the flow of the lozenge base. This forms the lozenge mass.
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An exanpl e enbodi nent of the present invention wll
now be described. Exanple Formul ation Standard Nane ngy
wOe@uosmase/ 3 ucose Syrup 2481 .06 95.42% Xyl i t p¢T/¢B2008/003543
1.54% Fl avouring 18 0. 70% Levonet hol Ph Eur Natural 8
0.31 % 2, 4-Dichlorobenzyl Al cohol 1.2 0.05%
Anyl met acresol BP 0.615 0.02% Eucal yptus Q| Ph Eur
0.5 0.02% Total (incl. theoretical 2% noisture) 2600
The | ozenges are prepared using a process based on
m xi ng constant streans of ingredients, which is
Tlme) nozerigeonmss f thent fleavsh icghtirsmesty nanuftIaetmn(mgof:hamber onto a

ozenge pr.oduc The Liquid sucr.o
oHrB it tre 8 GoalRt HidE keoed g farthetSy sig iferianios
fed into a holding vessel. The syrup is then punped
fromthe holding vessel into the cooker system where
Alteraativg éﬁsaﬂﬁwf%ms p4g- reehrvablosolid dosage farm.rcambe produced

u%ﬁ%ﬁ?etﬂ? r om RHSWILI Eﬁﬁ'&%@crﬂ?e%eto thEFn AP SR NSRS &rt. S

e [oJe]0) I'n a continuous stream and fed
into the m xi ng chanber; | ozenge essence (containing

d ' ded with . . . :
& qRTERIIHE Sy Prebedaphie fal Eodiings of Ipeena®s Goptainipg gt
vatous RAmMpIeL o0 zaReR. wdrel sre pArielEin thelaberftoge mass. The

| ozenge mass then flows continuously fromthe nmi xing
chanmber onto a

The following lozenges were made:

1. Plain Sugar-glucose lozenges

2. Sugar-glucose lozenges containing levomenthol (8mg per 2.6g lozenge)

3. Sugar-glucose lozenges containing Xylitol (40mg per 2.6g lozenge
1.5%wlw) -

4. Sugar-glucose lozenges containing Xylitol (40rhg per 2.6g lozenge
4.6%w/w)

The plain sugar-glucose lozenges were included in the experiment as a reference
point for this cooling. As xylitol provides cooling via a different mechanism to- ’
menthol, samples containing menthol were also included in this experiment to

highlight this difference.

The samples of lozenges identified above (i.e. 1 - 4) were tasted by a number of

individuals_.

The participants were asked to indicate whether they got a sense of cooling on
the surface of the lozenge when in contact with any part of the mouth. The
participants were also asked to rank from 1 to 4 (most cool - 4 least cool) the

surface cooling of the lozenges. -
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tenpering belt where it is cooled prior to | ozenge
formation and further cooling. Alternative dosage

w0 2009950420 g. a chewabl e solid dosage form canP@EGB2008/003543
produced usi ng nmet hods wel | - known and described to the
man skilled in the art. To denonstrate a | ocalised
physi cal cooling of |ozenges containing xylitol,
vari ous sanpl es of | ozenges were prepared in the
| aboratory. The followi ng | ozenges were nade: 1. Plain
Sugar - gl ucose | ozenges 2. Sugar-gl ucose | ozenges

Thorabkle nbelgw! edmates how {Henpapieipadtss gcoreretige padiples in terms

ar - cos Iozen &S cont. ai ni Xyl itol 0 er .
SR PRERge AS ST 18 SomigRRTde cps&&?@g%éo 'score 41s
th@%ﬁg}lcebng Xylitol (40nmg per 2.6g | ozenge 4.6%Vv w) The

pl ai n sugar-gl ucose | ozenges were included in the

experinment as a reference point for this cooling. As

i L A e I TR R T

1in this expcerlmsnt to @ ghlight tHiz differencel The

mlec nfl | nzannac | denf 1 ‘FI ar*l nhn\lo /l a 1 A} war o
Ll A>3

\JLAII’JI To Ot U2 TTTg o1 LI L T~ yJ VAL

2 asted by |a* nunber of |$1d| vi dual s. 2I'he part| ci p1ants

3Were asked o indicateg ghether thgy; got a sensig of
cooling onf the surface of the |ozgnge when in icontact

4with any pa#t of the noluth. The 2 1
5 ‘ 4 3 12 1
KEY
Lozenge 1 - Plain Sugar-glucose lozenges
Lozenge 2 - . Sugar-glucose lozenges containing levomenthol
Lozenge 3 - - - Sugar-glucose lozenges containing Xylitol

(40mg per 2.6g lozenge 1.5%wiw)
Lozenge 4 - Sugar-glucose lozenges containing Xylitol
(120mg per 2.6g lozenge 4.6%w/w) ‘

Each participants perceived surface cooling to be exhibited most in the lozenges
containing xylitol. The majority of participants were able to identify the lozenge

with the higher quantity of xylitol as being the most cooling.

Accordingly the presence of xylitol in a lozenge at low concentrations (1 5%wWIw —
4.6%w/w) results in the lozenge exhibiting unexpectedly strong cooling

properties.

Generally, any polyol may be used in the present invention as they have a sweet

taste and can be used to provide a cooling effect in the mouth. Commonly-used
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participants were also asked to rank from1l to 4 (nost
cool - 4 least cool) the surface cooling of the

wo omensEso The tabl e bel ow i ndi cates how the  PCT/GB2008/003543

partici pants scored the sanples in ternms service
cool ness. A score of 1 is considered the nost cool,
whereas a score 4 is the |least cool. KEY Lozenge 1
Pl ai n. Sugar - gl ucose | ozenges Lozenge 2 Sugar - gl ucose
e .
P8 TAGaE ROLB} Shalftitol SO ARl rABARAHBweygy, the man sidled
mZhégarll wmeregagrﬁzé%dt\a) vdrizhe ofypolgolSanarcophbinatiens ofzpoigss may
conﬂéal ning Xylitol (120ng per 2.6g | ozenge 4.6%V w)
participants perceived surface cooling to be _
exhi bited nost in the | ozenges containing xylitol. The "
majority of participants were able to |dent|fy t he

In 33 algydative ﬁ"ib?é’"ﬁﬁ@ﬂw@ﬁ aflixes.i camranens DCHA aadpdMigg can be
re:bnba%g% flﬁﬂniﬁljoféq" @énégiéﬁ lr)gtllbggalﬁ% e?@%ﬂe )@Qtylbﬁjidlmum
chloda)/ Mdemmhhml n chivgidepz e mgentieaedhi biambrgxol  hydrochloride,

qdhe Ly str cpolin ertl es. Cenerally, any
qqyﬁqqﬁ%?taﬁgygcﬂoa mn et?{egl%?'g 8P i nvention as they
have a sweet taste and can be used to provide a

cooling effect in the nouth., Commonly-usedpoly
Further dﬂ@d'fd(j?tiqfﬁl an%ﬁﬁrqumen&o%n ] '"ﬁﬂ'iﬂ’oé@tﬁj rW'”iQHt departing

fr&ﬂ\/tﬁgg{;o égﬁhgqﬁ\,e}mbh o‘?s[(tldéédt Art will recognize

ar| ety of po S an conbl nati ons of polyols
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be used. In an alternative enbodi nent the actives,
conponents DCBA and AMC, can be repl aced by

w0 bawpos@eof en, hexyl resorcinol, |idocai ne, beneCUaGBR@®S/003543
cetyl pyridi nium chl ori de, dequaliniumchloride,
ment hol , anbr oxol hydrochl ori de, dextronet horphan
hydr obr om de or guai fenesin. Further nodifications and
i mprovenents can be incorporated w thout departing
fromthe scope of the invention disclosed

é,ln Clainms: 1. A fornulation conprising an

en ot hermi c cooling agent- having a heat of enthal py
bet ween -10cal/g and -100cal /g, and one or nore active

1.agenA Jorh@agor coMprising cirhendotedsiedoolifg Rigeht nbvmg 4 heat of
fornul ati on at_ an anmount less than 10% w w. 2.

entBpIRYIRtweRN 20cel/a ARE 9Rcalde AR pnmmrﬁ &cie agents wherein
tHRIEHRIRRIHIE ageR .wﬂe@&ﬁnﬁ 6*%310@‘5‘%%“ 3P ahBAPIs than 10%

the range -1 to -5 ornu ation as
wh¥.ai med in C a| m 2 vvherel n the endotherm c cooling
agent has a heat of enthalpy in the range -20 cal/g to
-35cal/g. 4. Afornulation as clained in any of the
2pr ecedongulgtion nes ‘slamed rint Orirantovieren thes @abothgrraedoling

i S present the faornul ati on at unt in the
ageid S@fh%@?/oe"@‘a'% indhedAngs Jﬁ CQZ]Q&P ggm /9-n Claim 4
wherein the range of the cooling agent is 1-3%

3. A formulation as claimed in Claim 2 wherein the endothermic cooling

agent has a heat of enthalpy in the range -20 cal/g to -35cal/g.

4. A formulation as claimed in any of the preceding Claims wherein the
endothermic cooling agent is present in the formulation at an amount in the range
of 1-5%.

5. A formulation as claimed in Claim 4 wherein the range of the cooling agent
is 1-3%.
6. A formulation as claimed in any of the preceding Claims wherein the

endothermic cooling agent is selected from the group consisting of xylitol,

sorbitol, mannitol and erythritol.

7. A formulation as claimed in any of the preceding Claims wherein the active
agent is selected from the group comprising 2,4-dichlorobenzyl alcdhol, amyl
metacresol-, hexylresorcinol, flurbiprofen, lidocaine, benzocaine, cetylpyridinium
chloride, dequalinium  chloride,  menthol, é‘mbroxol hydrochloride,

dextromethorphan hydrobromide and guaifenesin.
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6. Afornulation as clainmed in any of the preceding
Cl ains wherein the endotherm c cooling agent is
w@edoeosmdo f rom t he group consi sting of xylitol PCT/GB2008/003543
sorbitol, mannitol and erythritol. 7. A fornulation as
claimed in any of the preceding Cains wherein the
.active agent is selected fromthe group conprising
2, 4-di chl orobenzyl al cohol, anyl netacresol,
hexyl r rci: 0ol { PL O [ i e
B ceuyh oRe s et I8 et e HERb e SHRER Uldfein the
formolation js iardnyosuitableyfdrmdindloding dozethepet gelysplay; papsule, pastille,
£¥drﬁg@gnide and guai fenesin.8. A formulation as
N &r %' n any of the preceding C ains wherein the.
formulation is in any suitable formincluding | ozenge,
gel, spray, capsule, pastille, gumor tablet. 9. A _
9.f or fuIfeimuations ag| daimad im aanyofolnet precpdivgcglaims avigrain said

Vfoﬁﬂgl%ﬁ{)rg n%%iteﬁng Y bf‘;mgg gggfgghﬂs eXd ieﬂ([jsl F}Q/fe%ted from acidity

exci pien rom aci
regelatdrat opacifiersacedlowing agehtsyrstabilisiggnagentst doiferisg nagents,

agent s ufferin ents, sweeteners, flavourings and
RIS B3 pLEhGS Gnd PR RAIER an endot hermic. cool i ng

agent. having a heat of enthal py between -10cal/g and

-100cal /g in a nmedi canent wherein the endothermc

1oagerﬁhq é’sﬁr%fs aht endotheranigeenolingeagentt haying i heat | fsgnthalpy

betWasn 1 L. i L ki t
Aty g ooty ¥ (RGOS SR agen

is prex@niin thefroedicaroent atpar ampont less thamet1% avfont for the
treatnment of a sore throat.

11. The use of an endothermic cooling agent having a heat of enthalpy

between -10cal/g and -100cal/g for the preparation of a medicament for the

treatment of a sore throat.
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