
Oral Composition Comprising a Cooling Agent 

The present invention relates to an oral composition which contains a cooling 
agent In particular, the present invention relates to medicament containing a 

5 cooling agent. More particularly, the present invention relates to a medicament 
for treating sore throats which contains xylito!. 

Cooling agents have been used in a number of different formulations, such as 
hard confectionary products or oral gums, to provide a pleasant taste and a 

10 cooling sensation. For example, compounds such as menthol or peppermint oil 
have been used in either as part of the formulation or as part of a coating in order 
to provide the user with a cooling sensation. 

Cooling agents have also been used in pharmaceutical formulations to enhance 
15 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 iozenges containing a 

therapeutically effective amount of an active compound. Suitably, the lozenge is 
20 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.§. mucous 

membrane). 

Some of the actives which are used to relieve the symptoms associated with a 
25 • 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. Consequently, 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 

30 does not experience an unacceptable burning sensation. 
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Cooling agents have also been used with sweeteners in liquid cough-treatment 
compositions. The limited portability of liquids limits the use of coolants in liquid 
compositions, and some higlvintensity sweeteners, such as aspartame, are 

5 subject to degradation when heated. 

In addition, the cooling agent itself can result in a burning effect if used at too 
high a level in the composition. 

The cooling effect or sensation of cooling in the mouth is usually achieved using 
10 a polyol. The effect is caused by the negative heat of dissolution of such polyols 

in water, and is also linked to their rate of dissolution. Crystalline xytitol is in this 
i 

respect particularly effective since it confers the most intense cooling sensation. 
Sorbitol and erythritol have slightly lower cooling effects than xylitol. 

Xylitol, also called wood sugar or birch sugar, is a five-carbon sugar alcohol that 
15 can be used as a sugar substitute. It is derived from 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 combination of 
a relatively large negative heat of solution and high solubility means that xylitol 

20 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 

25 stable and chemically unreactive. 

The main disadvantage of xylitol is that it is an expensive 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 
30 sugarless polyol, such as sorbitol. 
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The use of sorbitol is well-known and described. There are numerous Patent 
publications disclosing such a use, for example GB 2 115 672, US 4 317 838 and 
US 4 753 790. 

5 . 

It would be desirable to be able to use xylitol in a lower amount. However, it is 
thought that the presence of a small quantity of xylitol in a formulation would not 
produce a significant sensation of coolness. 

10 According to a first aspect of the present invention there is provided a formulation 
comprising an endothermic cooling agent having a heat of enthalpy between -
10cal/g and -100cal/g, and one or more active agents wherein the endothermic 

agent Is present in the formulation at an amount less than 10% w/w. 

15 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 
20 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. 

25 The active agent is preferably selected from the group comprising, but not limited 

to, 2,4-dichlorobenzy! alcohol (DCBA), amy! metacreso! (AMC), hexylresorcinol, 
flurbiprofen, lidocaine, benzocaine, cetylpyridinium chloride, dequalinium 
chloride, menthol, ambroxol hydrochloride, dextromethorphan hydrobromide and 
guaifenesin. 

30 
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The formulation can be in any suitable form including lozenge, gel, spray, 
capsule, pastille, gum or tablet. 

The agent can form part of a coating when the formulation is in a form which is 

5 suitable for coating. 

Preferably the formulation does not contain a high Intensity sweetener. 

The formulation may contain additional exciplents as required. Typical excipients 
10 include, but are not limited to, acidity regulators, opacifiers, colouring agents, 

stabilising agents, buffering agents, sweeteners, flavourings and preservatives. 

According to a second aspect of the present invention there is provided the use 
of an endothermic cooling agent having a heat of enthalpy between -10cal/g and 

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

20 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%. 

25 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 2,4-
dichlorobenzyl 1 a|cohol (DCBA), amyl metacresol (AMC), hexylresorcinol, 

30 flurbiprofen, lidocaine, benzocaine, cetylpyridinium. chloride, dequalinium 
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chloride, menthol, ambroxol hydrochloride, dextromethorphan hydrobromide and 
guaifenesin. 

The medicament can be in any suitable form including lozenge, gel, spray, 
5 capsule, pastille or gum. 

The agent may form part of a coating when the medicament is in a form which is 
suitable for coating. 

10 Preferably the medicament does not contain a high intensity sweetener. 

The medicament may contain additional excipients as required. Typical 
excipients include, but are not limited to, acidity regulators, opacifiers. colouring 
agents, stabilising agents, buffering agents, sweeteners, flavourings and 

15 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. 
20 

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. 
25 

In the context of. the present invention the term 'endothermic cooling agent' as 
use herein refers to a compound, such as xylitoi, 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 

30 agent' on the basis that they cause the body to perceive a low temperature even 
though this is usually erroneous. 
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For the avoidance of doubt the formulations as defined in the first aspect of the 
invention includes confectionery products, food supplements and foodstuffs, 

nutraceuticals, medicinal and non-medicinal products wherein non-medicinal 
5 products includes products which wouid not be considered as confectionery 

products, e.g. non-prescription lozenges for the treatment of conditions such as 

sore throats. 

An example embodiment of the present invention will now be described. 
10 

Example Formulation 

Standard Name mg % 
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 
25 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 

30 (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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The lozenge mass then flows continuously from the mixing chamber onto a 
tempering belt where It is cooled prior to lozenge formation and further cooling. 

5 Alternative dosage forms, e.g. a chewable solid dosage form, can be produced 
using methods well-known and described to the man skilled in the art.' 

To demonstrate a localised physical cooling of lozenges containing xylitol, 
various samples of lozenges were prepared in the laboratory. 

10 

The following lozenges were made: 

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

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

4. Sugar-glucose lozenges containing Xylitol (40mg per 2.6g lozenge 

4.6%w/w) 

20 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. 

25 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 

30 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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The table below Indicates how the participants scored the samples in terms 
service coolness. A score of 1 is considered the most cool, whereas a score 4 is 
the least cool. 

Participant Lozenge 1 Lozenge 2 Lozenge 3 Lozenge 4 

1 4 3 2 1 

2 4 3 2 1 

3 4 3 1 2 

4 4 3 2 1 

5 4 3 2 1 

KEY 

Plain Sugar-glucose lozenges 
Sugar-glucose lozenges containing levomenthol 
Sugar-glucose lozenges containing Xylitol 
(40mg per 2.6g lozenge 1.5%w/w) 
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. 

20 Accordingly the presence of xylitol in a Sozenge at low concentrations (1.5%w/w -
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 
25 taste and can be used to provide a cooling effect in the mouth. Commonly-used 

Lozenge 1 
10 Lozenge 2 

Lozenge 3 

Lozenge 4 
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polyols include xylitol, mannitol, sorbitol and erythritol. However, the man skilled 
in the art will recognize' that a variety of polyols and combinations of polyols may 
be used. 

5 In an alternative embodiment the actives, components DCBA and AMC, can be 

replaced by flurbiprofen, hexylresorcinol, lidocaine, benzocaine, cetylpyridinium 
chloride, dequallnlum chloride, menthol, . ambroxol hydrochloride, 
dextromethorphan hydrobromide or guaifenesin. 

10 Further modifications and improvements can be incorporated without departing 
from the scope of the invention disclosed herein. 
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Claims: 

1. A formulation in the form of a lozenge comprising an endothermic cooling 

agent having a heat of enthalpy between -10cal/g and -100cal/g, and one or more 

active agents wherein the endothermic agent is present in the formulation at an 

amount of 1 to 10% w/w, wherein the endothermic cooling agent is selected from 

the group consisting of xylitol, sorbitol, mannitol and erythritol, and wherein the active 

agent comprises menthol and 2,4-dichlorobenzy alcohol and /or amyl metacresol, 

2. A formulation as claimed in Claim 1 wherein the endothermic cooling agent 

has a heat of enthalpy in the range -10 cal/g to -50 cal/g. 

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 one of the preceding Claims wherein the 

endothermic cooling agent is present in the formulation at an amount in the range of 

1 -5% w/w. 

5. A formulation as claimed in Claim 4 wherein the range of the cooling agent is 

1-3% w/w. 

6. A formulation as claimed in any one of the preceding Claims comprising a 

further active agent selected from the group comprising hexylresorcinol, flurbiprofen, 

lidocaine, benzocaine, cetylpyridinium chloride, dequalinium chloride, ambroxol 

hydrochloride, dextromethorphan hydrobromide and guaifenesin. 
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7. A formulation as claimed in any one of the preceding Claims wherein said 

formulation further comprises one or more excipients selected from acidity 

regulators, opacifiers, colouring agents, stabilising agents, buffering agents, 

sweeteners, flavourings and preservatives. 

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

-10cal/g and -100cal/g and one or more active agents in a medicament in the form of 

a lozenge, wherein the endothermic agent is present in the medicament at an 

amount of 1 to 10 percent w/w and is selected from the group consisting of xylitol, 

sorbitol, mannitol and erythritol, and wherein the active agent comprises menthol and 

2,4-dichlorobenzyl alcohol and /or amyl metacresol. 

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

-10cal/g and -100cal/g and one or more active agents for the preparation of a 

medicament in the form of a lozenge for the treatment of a sore throat, wherein the 

endothermic agent is present in a medicament at an amount of 1 to 10 percent w/w 

and is selected from the group consisting of xylitol, sorbitol, mannitol and erythritol, 

and wherein the active agent comprises menthol and 2,4-dichlorobenzyl alcohol and 

/or amyl metacresol. 
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