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ABSTRACT

The present invention relates to compositions comprising a lipophilic local anaesthetic,
preferably bupivacaine or a pharmaceutically active salt thereof, which are formulated for local
administration to the mouth or throat of a subject. The compositions are usetul in the treatment
or alleviation of pain, burning or xerostomia of the oral cavity, pharynx, oral mucosa and
pharyngeal mucosa or for use in providing local anesthesia of the oral cavity, pharynx, oral
mucosa and pharyngeal mucosa. In particular in the treatment of pain, burning or xerostomia,
which is caused by a disease such as oral mucositis, Burning Mouth Syndrome, Sjogren's

syndrome, xerostomia, periodontitis, toothache, tonsillectomy, throat infection or mononucleosis,

canker sores and aphthous stomatitis.
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Pharmaceutical compositions comprising a local anaesthetic such as bupivacaine

for local administration to the mouth or throat

Field of invention

The present invention relates to compositions suitable for the treatment or alleviation of
pain, burning or xerostomia particularly of the oral cavity. Pain, burning or xerostomia of
the oral cavity may be caused by many different factors and/or conditions. Such
conditions include oral mucositis, Burning Mouth Syndrome, Sjbgren's syndrome,
xerostomia, periodontitis, toothache, tonsillectomy, throat infection or mononucleosis,
canker sores and aphthous stomatitis. Oral mucositis may for example be due to a

subject undergoing treatment for cancer.

The compositions of the present invention comprises an effective amount of a local
anaesthetic. which is preferably bupivacaine or a sharmaceutically active salt thereof,

and are formulated for local administration to the mouth or throat of a subject.

The present invention also relates to compositions being used for providing local

anesthesia of the oral cavity, pharynx, oral mucosa and pharyngeal mucosa.

Background of invention

Pain control is of prime importance to anyone treating many different diseases and
medical conditions. Proper pain relief imparts significant physiological and psychological
benefits to the patient. Not only does effective pain relief mean a smoother, more
pleasant recovery (e.g., mood, sleep, quality of life, etc.) with earlier discharge from
medical/surgical/outpatient facilities, but it may also reduce the probability of the acute

pain state progressing to a chronic pain syndrome.

Mucositis is the painful inflammation and ulceration of the mucous membranes lining the
digestive tract, usually as an adverse effect of chemotherapy and radiotherapy treatment
for cancer. Mucositis can occur anywhere along the gastrointestinal (GI) tract, but oral
mucositis refers to the particular inflammation and ulceration that occurs in the mouth.

Oral mucositis is a common and often debilitating complication of cancer treatment.
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Pain associated with oral mucositis can be extremely debilitating and can lead to poor

oral food intake. In extreme cases, patients may require feeding tubes if the ulceration

continues to advance.

Local anesthetics are agents that prevent transmission of nerve impulses without
causing unconsciousness. They act by binding to fast sodium channels from within (in

an open state). Local anesthetics can be either ester or amide based.

Bupivacaine hydrochloride is an amide-based local anesthetic and is a well established
active ingredient. Bupivacaine has been used for more than 20 years in daily clinical
oractice as a local anesthetic, for both surgery and postoperative pain treatment.
Bupivacaine is also referred to as 1-butyl-N-(2,6-dimethylphenyl)piperidine-2-
carboxamide (C45H25N0).

Currently, there is no efficient treatment to offer patients suffering from pain associated
with oral mucositis and other similar conditions. There is thus a great need for effective
remedies which may help these patients by increasing their food intake and increase

their oral hygiene.

Surprisingly the inventors have found that compositions comprising bupivacaine, or other
lipophilic local anaesthetics, or a pharmaceutically active salt thereof are very useful in
the treatment or alleviation of pain, buming or xerostomia of the oral cavity, pharynx, oral
mucosa and pharyngeal mucosa. The compositions are very useful especially for

patients suffering from oral mucositis, and may increase food intake and increase oral

hygiene.

Summary of invention

According to one aspect, the invention provides a sustained-release composition
comprising a local anaesthetic amide compound having an octanol/water partition
coefficient of at least 100, more preferably at least 300, or a salt thereof, formulated for
local administration to the mouth or throat of a subject for use in the treatment or
alleviation of pain, burning or xerostomia of the oral cavity, pharynx, oral mucosa and
pharyngeal mucosa or for use in providing local anesthesia of the oral cavily, pharynx,

oral mucosa or pharyngeal mucosa.
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The partition coefficient is measured as in Strichartz et al (1980) Anesth. Analg. 71, 198-
170, using the “standard aqueous medium’ disclosed therein (150mM NaCl, 5mM 2-(N-
morpholino)ethanesulphonic acid, 5mM morpholino-propane sulphonic acid and 5mM (3-

cyclohexylamino)-propane sulphonic acid in water), adjusted to pH7.4, at 25°C.

The compound is preferably bupivacaine, ropivacaine, etidocaine or levobupivacaine or a

oharmaceutically active salt of any of those compounds, such as the hydrochloride.

These compounds have the following partition coefficients: bupivacaine and
levobupivacaine 348; ropivacaine 115; etidocaine 800. In comparison, benzocaine has a
partition coefficient of only 81, and lidocaine only 2.4. (All these data are taken from
“Neural Blockade in Clinical Anesthesia and Management of Pain”, Eds. Cousins MJ and
Bridenbaugh PO, 3" Edition, Lippincott-Raven, Philadeiphia, 1908, Table 3-1.)

Local anaesthetics having a partition coefficient of over 300 are preferred, and
bupivacaine (optionally as the hydrochloride) is especially preferred. All disclosures
herein of aspects of the invention, including formulations, processes and uses, apply

specifically to bupivacaine (optionally as the HCI salt) as well as to the other named local

anaesthetics and their saits.

It might have been expected that such lipophilic compounds would be absorbed very

quickly. However, we have found that the compounds are absorbed over a surprisingly

long time and therefore provide a prolonged period of efficacy.

The pain, burning or xerostomia can, for example, be caused by a disease selected from

the group consisting of oral mucositis, Burning Mouth Syndrome, Sjoégren's syndrome,

xerostomia, periodontitis, toothache, tonsillectomy, throat infection or mononucleosis,

canker sores and aphthous stomatitis.

The anesthesia can, if desired, be provided before diagnostic upper gastrointestinal

endoscopy, intubation or dental procedures.

The local anaesthetic or a pharmaceutically active salt thereof is preferably present in an

amount of 0.1 to 75 mg (preferably 0.1 to 50 mg), for example 5 mg, 10 mg, 25 mg or 50
mq, per oral dosage form.
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The concentration of the local anaesthetic or salt thereof in the composition may, for
example, be 0.1% to 5% (wiw).

The sustained-release composition is preferably formulated to provide sustained release
of the local anaesthetic or pharmaceutically active salt thereof over time perioa of at least
1 2 5 10, 15, 20, 25, 30, 35, 40, 45, 50 or 55 minutes, more preferably at least 60
minutes, for example from about 70 minutes, such as up to about 80 minutes, for
example up to about 90 minutes, such as up to about 100 minutes, for exampie up to
about 2 hours, such as up to about 3 hours, for example up to about 4 hours, such as up
to about 5 hours, for example up to about 6 hours. All of these values can be permutated
to represent upper and lower limits of ranges of release time, for example the range can
be 20-40 or 20-60 minutes.

All references herein to release times refer to the composition being tested in "Apparatus
1" as described in the US Pharmacopeial Convention s.771 (Dissolution) (Official Date 1
December 2011), with a nominal one litre capacity, using a fitted cover, and operated at
37°C with a rotation speed of 50 rpm according to Method A for Extended Release
Dosage Forms, except that a simulated saliva medium is used, consisting of 12mM
KH,PO,, 40Mm NaCl and 1.5mM CacCl, adjusted to pH 6.2 with NaOH. Six apparently
identical dosage forms are tested at the same time and complete dissolution (i.e. the end
of the period of release) is deemed to have occurred when at least four dosage forms

have completely dissolved.

The composition is solid and can, for example, be in a form selected from the group
consisting of microspheres (when formed into tablets), chewable tablets, chewing gum,
patches, tablets, cachets, lozenges, pastilles and dispersible granules (when formed into
tablets). The sustained-release composition is preferably in a form selected from the
group consisting of lozenges, including but not limited to powder-based lozenges, syrup-
hased lozenges, granulated lozenges and lozenges with an applicator (i.e. a lollipop),

buccal tablets and chewing gums.

A compressed granular product containing 5 to 25mg of bupivacaine is a preferred
embodiment of the invention and is suitable for the freatment of acute conditions, such
as oral mucositis, over a relatively short period, for example 1, 2, 3 or 4 weeks, with

administration 3, 4 or 5 times a day.
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A syrup-based cast lozenge containing 2 to 5mg bupivacaine is also a preferred

embodiment of the invention and is suitable for use over extended periods, for example

several years, being administered ad /ib, but typically again 3, 4 or 5 times a day.

The latter embodiment has several advantages: 1) it is much easier to mask the inherent
taste of the bupivacaine or other local anaesthetic and to produce the lozenge with a
variety of tastes:; 2) lozenges produced in that way can last even longer In the mouth;
and 3) syrup-based lozenges seem not so dry for the patient when they suck them. Thus
this product fits the needs of the chronic pain indications, using lower amounts of local
anaesthetic. but on a regular basis. Moreover, this product also helps to alleviate the “dry
mouth” sensation the patients are suffering from. It thus combines pain relief with saliva

production through sucking on the lozenge, which is a novel effect.

It is furthermore surprising that the bupivacaine retains full activity despite being heated
at up to 180°C during the casting process.

The local anaesthetic or a pharmaceutically active salt thereof may be the only active
ingredient, or there may also be a second active ingredient, for example selected from
the group consisting of antimicrobial agents such as antiviral agents, antimycotic agents
and antibiotics; anti-inflammatory agents, biologics, chemotherapy/anticancer agents,
cough and cold preparations including but not limited to antitussives, expectorants,
decongestants, fluoride-releasing compounds and other dental hygiene products, saliva
stimulating agents, other anaesthetic agents and anti-emetics.  Lidocaine and

benzocaine are preferably not present.

A further aspect of the invention provides these compositions for use for the treatment or

alleviation of pain, burning or xerostomia of the oral cavity, pharynx, oral mucosa and
pharyngeal mucosa and/or for the increased stimulation of saliva and/or for the reduction

of inflammation in the oral cavity, pharynx, oral mucosa and pharyngeal mucosa.

A still further aspect of the invention provides a method for the treatment or alleviation of
pain, burning or xerostomia of the oral cavity, pharynx, oral mucosa and pharyngeal

mucosa comprising locally administering any of the defined pharmaceutical compositions

to the mouth or throat of a subject.
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Drug delivery to the mouth and pharynx is non-invasive and well tolerated. Furthermore,
drugs administered by the mouth require neither technical equipment (e.g. infusion

pumps), nor extensive expertise or training.

Saliva secretion facilitates the dissolution of drugs administrated to the mouth and
oharynx. When anesthetizing the pharynx, the swallowing of the saliva is utilized as the
drug passes the pharynx and thereby induces the requested effect. The present
invention provides a continuous release from a slow drug release delivery system such
as a lozenge, in addition to swallowing of the saliva, allows a homogeneous and slow

spread of the drug to the mucosa of the oropharynx and the posterior third of the tongue.

Yet a further aspect of the invention relates to a method for producing a compressed
lozenge comprising the steps of:

(a) passing the defined local anaesthetic, filler or binder, sweetening agent and
aroma through a sieve,
b) mixing the ingredients,

(
(c) adding glidant or lubricant and gently mixing with the other excipients,
(d) compressing the lozenge.

(

e) thereby producing a compressed lozenge.

Typical sieve mesh sizes (i.e. the pore sizes) range from 75um to 1400um, with 100-
150um, such as about 75um, being preferred. In step (c), the glidant or lubricant should
he mixed gently with the other ingredients for a suitable period so that it does not stick to
the particles of the other ingredients, making them unable to stick to each other,
otherwise it would not be possible to make compressed lozenges. This process is well
within the normal skills of a formulator of lozenges. In step (d), pressures of 50-200
Newtons are typically used, preferably 120-130 Newtons. Again, selecting a suitable

pressure is well within the normal skilis of a formuiator of lozenges.

The invention further relates to methods of producing lozenges wherein one step

comprises a granulation step. Granulation may be performed by wet granulation and/or

dry granulation.

Another aspect of the invention relates to a method for producing a syrup-based lozenge

comprising the steps of:
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parboiling sweet soluble dietary fibre containing short chain fructo-
oligosaccharides to a temperature of 140-160°C to liquidise the fibre,
pouring out liquidized fibre,

adding aroma powder and kneading it into the fibre mass until dissolved,
adding the local anaesthetic, preferably bupivacaine or a pharmaceuticaily
active salt thereof, and kneading it into the fibre mass until dissolved,
adding the mass to a cylinder, thereby casting syrup-based lozenges, each

containing a therapeutically effective amount of the local anaesthetic.

A further, and most preferred, method comprises:
granulating a mixture of a local anaesthetic, nreferably bupivacaine or a
nharmaceutically active salt thereof, with binder or filler, sweetening agent
and aroma to form granules;
mixing the granulates with glidant; ana

compressing the iozenge.

Another aspect of the invention relates to such a composition which is packaged in a

manner that promotes shelf-life and maximizes stability of the excipients.

Description of Drawings

Fig. 1 shows the bupivacaine serum concentrations after administration of bupivacaine
lozenges with a total dose of 50 mg bupivacaine (Example 2, Study ).

Fig. 2 shows the plasma concentrations from a multiple dose study (Example 2, Study II).
‘8" and the values at 23h and 47h are baseline samples.

Fig. 3 shows the VAS assessments for the pharynx after administration of a 25 mg
bupivacaine lozenge (Example 2, Study V).

Fig. 4 shows the plasma level in a single patient given various doses of bupivacaine, and
demonstrates that fasting does not affect the plasma level (Example 2, Study Vil).

Fig. 5 shows serum concentrations of bupivacaine in three patients with non-intact oral

mucosa (Example 2, Pilot Study Aarhus).

Fig. 6 compares plasma levels in patients who either swallowed, sucked or gargled with

the lozenge (Example 2, Pilot Study kinetics).
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Detailed description of the invention

A “dosage form” is intended to mean a single unit comprising a particular dose of the

local anaesthetic, such as for example one lozenge.

“Optional" or "optionally present”, as in an "optional additive" or an "optionally present
additive”", means that the subsequently described component (e.g., additive) may or may

not be present, so that the description includes instances where the component iIs

present and instances where it is not.

By "pharmaceutically acceptable" is meant a material that is not biclogically or otherwise
undesirable, e.g., the material may be incorporated into a dosage form of the invention
without interacting in a deleterious manner with any of the other components of the
dosage form formulation. The term "biocompatibie" is used interchangeably with the
term "pharmaceutically acceptable.” When the term "pharmaceutically acceptable” is
used to refer to a pharmaceutical excipient, it is implied that the excipient has met the
required standards of toxicological and manufacturing testing and/or that it is inciuded on

the inactive ingredient Guide prepared by the U.S. Food and Drug Administration.

The terms "treating” and "treatment” as used herein refer to reduction in severity and/or
frequency of symptoms, elimination of symptoms and/or underlying cause, prevention of
the occurrence of symptoms and/or their underlying cause, and improvement or
remediation of an undesirable condition. Thus, for example, "treating" a patient involves
prevention of an adverse condition in a susceptible individual as well as treatment of a

clinically symptomatic individual by inhibiting or causing regression of the condition.

By an "effective” amount of the local anaesthetic is meant a nontoxic but sufficient
amount of the agent to provide the desired effect. The amount of beneficial agent that Is
"effective” will vary from subject to subject, depending on the age and general condition
of the individual the particular active agent or agents, and the like. Thus, it is not always
possible to specify an exact "effective amount." However, an appropriate "effective’
amount in any individual case may be determined by one of ordinary skill in the art using

routine experimentation.

The terms fillers. binders or binding agents are used interchangeably and are intended

herein to mean a material used to bind other materials together. A filler may be used to
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increase the mass or volume of a pharmaceutical formulation and may for example be
used in formulation with small amounts of active ingredients and/or to reduce variation in
mass of the formulations and/or to enhance handling of the formulation during
oroduction. Even with larger amounts of active ingredients a filler may be added 10
enhance compression properties. Binders or binding agents may be used to enhance
the technical properties of the formulation and/or to influence the release of the active
ingredient from the administered dose. Said technical properties may for example be the
mechanical resistance of the formulation, e.g. a higher mechanical strength and/or lower
friability during the manipulations the formulation undergoes during for example
preparation and transport etc. The terms “glidants” or "lubricants” or “antisticking agents’
are used interchangeably and are intended herein to mean a substance that is added to

a powder to improve its flowability.

Glidants enhance flow, lubricants reduce friction and antisticking agents prevent
adhesion. All may be used to improve the ability to dose the formulation and/or the
distribution of pressure during compression and/or reduce the mutual friction between

particles and/or granulates as well as friction to stamps during and after compression.

An applicator is a tool or a device for applying a substance such as a drug formulation,

for example a lollipop.

A “cast lozenge” is intended to mean a “syrup-based”, "high-boiled” or *hard candy” type
of lozenge. A “base” means the base of a cast lozenge, comprising for example candy

base or sweet dietary fibre.

An “adhesion modifier” means a compound that modifies the adhesion of a composition
and is most often used in mucoadhesive formulations. The adhesion modifier may be an
adhesion-increasing agent or an adhesion-reducing agent, and may be a mucoadhesive
agent, an ingestible solvent such as ethyl acetate, a mineral cil or a vegetabie oil, for
example. The mucoadhesive effect may be obtained by hydrophilic polymers that swell
or stick with water and make hydrogen bonds with the viscous mucous protein mucin
which is found on epithelial cells. Mucoadhesive formulations are thus kept in direct
contact with mucous membrane over a longer period of time, which will enhance the

fraction of absorbed active agent and present loss of active agent with saliva to the gut.
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A “flavor stabilizer” is a compound that stabilizes the flavour of a composition. A "pH-

adjusting agent” is a compound that adjusts the pH of a composition.

A “preservative” is a naturally occurring or synthetic substance that is added to products

such as foods, pharmaceuticals, paints, biologicali samples, wood, etc. to prevent
decomposition by microbial growth or by undesirable chemical changes. A “colorant” is a

compound which when added to something else causes a change in colour. Colorants

are often used for example to enhance the appearance of a non-colored formulation.

An “absorption enhancer” is a compound that enhances the absorption of a compound,

for example in the oral cavity and/or enhances bioavailability of poorly absorbed drugs.

A “taste masking agent” is an agent that may be used to mask an unpleasant taste of for
example a pharmaceutical composition. Various methods are available to mask
undesirable taste of the drug, e.g. coating of drug particles with inert agents or by

formation of molecular complexes that lowers drug solubility and thereby decreases the

intensity of the undesirable taste.

A “surfactant” or “wetting agent” is a compound that lowers the surface tension of a
iquid, the interfacial tension between two liquids, or the interfacial tension between a
liquid and a solid, and may be used to ensure a faster wetting of the compressed

lozenge and thus faster disintegration and release. .

Antimicrobial agents include antibiotics, anti-fungal agents and anti-viral agents. The

terms “antimycotic “and “anti-fungal” agents are used interchangeably and are intended

herein to mean any agent that destroys, inhibits or prevents the growth of fungi. An "anti-
viral agent” as used herein is intended to mean any agent that is useful for treating viral

infections. An “anti-inflammatory agent” is an agent that reduces inflammation.

The terms “mucolytic agent” and “expectorant” are used interchangeably and mean any

agent which dissolves thick mucus and is usually used to help relieve respiratory

difficulties. An “antiemetic” is a drug that is effective against vomiting and nausea.

Xerostomia is the medical term for the subjective complaint of dry mouth due to a lack of
saliva. In a particular embodiment of the invention, the pain, burning or is caused by

toothache also known as odontalgia or, less frequently, as odontalgy. Toothache is an
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aching pain in or around a tooth. In most cases toothaches are caused by problems in

the tooth or jaw, such as cavities, gum disease, the emergence of wisdom teeth, a

marginally cracked tooth, infected dental pulp (necessitating root canal treatment or

extraction of the tooth), jaw disease, or exposed tooth root.

Tonsillectomy is a surgical procedure in which the tonsils are removed from either side of

the throat. Throat infection or pharyngitis is an infection of the throat or pharynx. In most

cases it is painful. It is the most common cause of a sore throat.

10 Local anesthetics

Local anesthetics are agents that prevent transmission of nerve impulses without

causing unconsciousness. They act by binding to fast sodium channels from within (in

an open state). Local anesthetics can be either ester- or amide—based, although only

amides are used in the present invention as the primary anaesthetic. The local

15 anesthetic to be used with the present invention may, for example, be selected from the

group of compounds identified in Table 1.

Name Formula Structure
Bupivacaine CgH2sNLO \/\ o o
N NS
N
hydrochloride: C15H2sCIN,O "
|_evobupivacaine CigHasNO |
(Chirocaine) N\[““ Nj\
|
O L\/\
hYdfOCh'Oride: C18HQQCINQO
Ropivacaine [C47H6N,0
hydrochloride: C17H,7,CIN,O (7 3\ i C
Table 1: Amide local anesthetics
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In some embodiments the compositions of the invention comprise only one local
anaesthetic but in other embodiments the compositions of the invention may comprise
one or more, such as two or more, three or more, or four or more local anaesthelics.
The number of local anaesthetics generally does not exceed six, five or four. The
compositions may comprise one or more, two or more, three or more or four or more
local anaesthetics as the only active ingredient(s), but in some embodiments other active

ingredients may also be present (described in detail herein below).

In a particularly preferred embodiment the local anesthetic is bupivacaine or derivatives

and/or pharmaceutically active salis hereof.

Bupivacaine binds to the intracellular portion of sodium channels and blocks sodium
influx into nerve cells, which prevents depolarization. Since pain transmitting nerve
fibres tend to be thinner and either unmyelinated or lightly myelinated, the agent can
diffuse more readily into them than into thicker and more heavily myelinated nerve fibres

like touch, proprioception, etc.

Preclinical safety data showed no special risks for humans, evaluated from conventional
investigations of safety pharmacology, toxicity after single as well as repeated dosage,
reproduction toxicity, mutagenic potential and local toxicity, besides those that can be
expected on the basis of the pharmacodynamic effect of high bupivacaine doses (e.g.
effect on CNS and cardio toxicity).

Topical bupivacaine is used in tonsillectomy for both children and adults. In a study

(Hung et al., 2002), bupivacaine-soaked swabs (approx. 50 - 75 mg bupivacaine) were

tightly packed into the tonsillar fossae after the removal of tonsils, without any signs of

toxic symptoms.

Bupivacaine is marketed under the trade names Marcain, Marcaine, Sensorcaine and

Vivacaine.

L evobupivacaine is the (S)-(—)-enantiomer of bupivacaine, with a longer duration of
action and producing less vasodilation. A biodegradable controlled-release drug delivery
system for post surgery I1s also in development.  Levobupivacaine and any
pharmaceutically active salts hereof, such as the hydrochloride salt, are included within

the scope of the present invention.
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Ropivacaine is a bupivacaine derivative having an n-propyl group in place of the n-butyl
group. The term ‘ropivacaine’ includes both the racemate and the marketed S-
enantiomer. Both ropivacaine and the salt ropivacaine hydrochioride are encompassed

within the scope of the present invention.

Derivatives of local anaesthetics

Bupivacaine or any of the other local anaesthetics described herein may be in the form of
a salt. ester, amide, prodrug, active metabolite, isomer, analog, or the like, provided that
the salt ester. amide, prodrug, active metabolite, isomer, or analog Is pharmaceutically
acceptable and retains at least some degree of the desired activity. Saits, esters,
amides, prodrugs, metabolites, analogs, and other derivatives of bupivacaine may be
prepared using standard procedures known to those skilied in the art of synthetic organic
chemistry and described, for example, by J. March, Advanced Organic Chemistry:
Reactions, Mechanisms and Structure, 4th Edition (New York: Wiley-Interscience, 1992).

In all cases, the compound should have an octanol/water partition coefficient of at |east
100.

For example, acid addition salts are prepared from bupivacaine or any of the other local
anaesthetics described herein in the form of a free base using conventional methodology
involving reaction of the free base with an acid. Suitable acids for preparing acid addition
salts include both organic acids, e.g., acetic acid, propionic acid, glycolic acid, pyruvic
acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric acid,
tartaric acid. citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid. ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the like, as well as

inorganic acids, e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,

phosphoric acid, and the like. An acid addition salt may be reconverted to the free base

by treatment with a suitable base.

Conversely, preparation of basic salts of acid moieties that may be present on an active
agent may be carried out in a similar manner using a pharmaceutically acceptable base
such as sodium hydroxide, potassium hydroxide, ammonium hydroxide, calcium
hydroxide, trimethylamine, or the like. Preparation of esters involves transformation of a
carboxylic acid group via a conventional esterification reaction involving nucleophilic
attack of an RQO" moiety at the carbonyl carbon. Esters can be reconverted to the free

acids, if desired, by using conventional hydrogenolysis or hydrolysis procedures. Amides
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may be prepared from esters, using suitable amine reactants, or they may be prepared

from an anhydride or an acid chloride by reaction with ammonia or a lower alkyl amine.

Other derivatives and analogs of bupivacaine or any of the other local anaesthetics
described herein may be prepared using standard techniques known to those skilled in
the art of synthetic organic chemistry, or may be deduced by reference to the pertinent
literature. In addition, chiral active agents may be in isomerically pure form, or they may

be administered as a racemic mixiure of isomers.

Formulations

Sustained-release compositions

The sustained release dosage form is formulated in a manner sufficient to form a
composition that includes the various components of a sustained release dosage form,
such that when positioned in an oral cavity the composition slowly dissolves or degrades
or erodes and thereby lubricates the oral cavity and delivers the local anaesthetic over a
prolonged period of time, for instance up to about 15 minutes, up to about 30 minutes, up
to about an hour, up to about 2 hours, up to about 3, hours, up to about 4 hours, up to

about 5 or 6 hours or more.

The composition of the invention may be completely dissolved after being in the mouth
for a period of 30 seconds, for example about 1 minute, such as about 2 minutes, for
example about 3 minutes, such as about 4 minutes, for example about 5 minutes, such

as about 10 minutes, for example about 15 minutes, such as about 20 minutes, for
example about 25 minutes, such as about 30 minutes, for example about 35 minutes,
such as about 40 minutes, for example about 45 minutes. In a preferred embodiment the

composition of the invention is completely dissolved after about 20 minutes.

In some embodiments the sustained-release composition is formulated to provide
sustained release of the local anaesthetic over a time period of about from 1 minute,
such as from about 2 minutes, for example from about 5 minutes, such as from about 10
minutes, for example from about 15 minutes, such as from about 20 minutes, for
example from about 25 minutes, such as from about 30 minutes, for example from about

35 minutes, such as up to about 40 minutes, for example from up to 45 minutes, such as

up to about 50 minutes, for example up to about 65 minutes, such as from about 60
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minutes, for example from about 70 minutes, such as up to about 80 minutes, for
example up to about 90 minutes, such as up to about 100 minutes, for example up to
about 2 hours, such as up to about 3 hours, for example up to about 4 hours, such as up

to about 5 hours, for example up to about 6 hours.

In specific embodiments the sustained-release composition is formulated to provide
sustained release of the local anaesthetic over a time period of about from 1 minute to
about 30 minutes, such as from about 2 minutes, for example from about 5 minutes,
such as from about 10 minutes, for example from about 15 minutes, such as from about

20 minutes, to about 60, 45 or 30 minutes in each case.

In a preferred embodiment the sustained-release composition according to the present

invention is formulated to provide a local anesthetic effect for approximately 45 - 60

minutes.

The composition of the invention may thus be completely dissolved after being in the
mouth for a period of 30 seconds, for example about 1 minute, such as about 2 minutes,
for example about 3 minutes, such as about 4 minutes, for example about 5 minutes,
such as about 10 minutes, for example about 15 minutes, such as about 20 minutes, for
example about 25 minutes and may thus provide relief from pain, burning or xerostomia
in a period of about from 1 minute, such as from about 2 minutes, for example from
about 5 minutes, such as from about 10 minutes, for example from about 15 minutes,
such as from about 20 minutes, for example from about 25 minutes, such as from about
30 minutes, for example from about 35 minutes, such as up to about 40 minutes, for

example from up to 45 minutes, such as up to about 50 minutes, for example up to about

55 minutes, such as from about 60 minutes, for example from about 70 minutes, such as
up to about 80 minutes, for example up to about 80 minutes, such as up to about 100
minutes, for example up to about 2 hours, such as up to about 3 hours, for example up to

about 4 hours, such as up to about 5 hours, for example up to about 6 hours.

When the compositions of the present invention are formulated as a sustained-release
composition such compositions may comprise one or more release rate modifiers
selected from the group consisting of water-soluble polymers such as sodium
carboxymethylcellulose, water-insoluble polymers such as ethylcellulose and ingestible
solvents including but not limited to ethyl acetate, ethanol, glycerol, glycerol esters.

However, it is preferred for the compositions not to comprise ethylceliulose.
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Further useful rate modifiers may be selected from sugars such as saccharine or sorbitol,
naturally occurring compounds such as acacia gum,; sodium alginate; gelatin; starches
such as potato, wheat or corn starch; pre-gelatinized starch; microcrystalline cellulose; or
synthetic or semi-synthetic compounds such as sodium carboxymethylcellulose,

methylcellulose, hydroxypropyimethylceliulose, polyvidone or polyethyleneglycol.

Hydrophilic/hydrophobic excipients, compression pressure and the surface area of the
composition, preferably a lozenge, affect the rate of release of the local anaesthetic and

are thus selected to best achieve the types of sustained release of the local anaesthetic
set out above.

Compressed powder lozenge

A compressed powder lozenge may for example comprise one or more excipients such
as diluents including fillers or binders selected from the group consisting of mannitol,
celluloses, lactose, starches, calcium salts, polyvinylpyrrolidine, gelatine, sugars and
sugar alcohols. In certain embodiments, the particle size and/or average particle
diameter of the binder may be varied so as to control the dissolution, degradation or
erosion characteristics of the overall dosage form. Specifically, in certain embodiments,
such as where a more cohesive matrix is desired, the binder for use in conjunction with
the subject invention may be a composition having a substantially uniform particle
diameter. In certain embodiments, such as where a less cohesive matrix Is desired, the
film forming binder may be a more coarse composition having an average diameter
particle size with a desired degree of non-uniformity. [n this manner, by varying the

average diameter particle size of the binder composition to be formulated into the matrix,

a final dosage form with a desired dissclution/degradation/erosion pattern may be

formulated.

A compressed powder lozenge may for example comprise one or more glidants or

lubricants selected from the group consisting of talc, magnesium stearate,

polyethyleneglycol (macregol), and silicon dioxide.

One or more artificial or natural sweeteners may be incorporated into the formulation so
as to enhance the taste of the composition. Any sweetener well known In the art may be
used. A compressed / powder lozenge may for example comprise one or more non-

sugar sweetening agents selected from the group consisting of aspartame, sorbitol,
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xylitol, isomalt, saccharin, sodium saccharin, calcium saccharin, sucralose, acesulfame-
K, steviol and its glycosides such as stevioside (steviosin), mannitol, erythritol, tactitol,
ammonium glycyrrhizin, glycerol and mixtures thereof. A compressed powder lozenge
may for example comprise one or more sugar sweetening agents selected from the

group consisting sucrose, fructose, or dextrose.

One or more aroma compounds, also known as odorant, fragrance or flavour, may be
incorporated into the formulation so as to enhance the taste of the composition. A
compressed powder fozenge may for example comprise one or more aromas selected
from the group consisting of natural or synthetic aromatic compounds including but not
limited to fruit aromas, powders including but not limited to liquorice powder, vanillin and

menthol, pharmaceutical acceptable essential olls and chemical constituents of essential

0IlS.

Compressed granulated lozenge

In other particular embodiments of the invention the compositions of the present
invention are formulated as compressed granulated lozenges. A granulated lozenge is
intended to mean a lozenge wherein the local anaesthetic is granulated prior to
compression. Such a process may be useful to formulate a lozenge with a longer
release time or to use other form of taste-masking as those descrnbed for the other types

of lozenges. These compositions are comprised within the definition of a sustained-

release composition.

A compressed granulated lozenge may for example comprise one or more diluents
including fillers or binders. The binder may be polyvinylpyrrolidine and the polar solvent
may be an alcoholic solvent such as industrial methylated spirit (IMS) or isopropanol
(IPA). The amount of binding agent should be sufficient to ensure that the granule is

robust enough not to be damaged during storage and transportation of the granule.

The granule may be dried prior to blending with the molten lozenge-forming composition
to remove the polar solvent. The lozenge-forming composition may be a sugar-based or
sugar alcohol-based composition. If the lozenge-forming composition is sugar-based, it
may comprise a single sugar (e.g. sucrose) or a mixture of sugars (e.g. a mixture of
sucrose and glucose). If the lozenge-forming composition is sugar-alcohol based it may

comprise sorbitol, xylitol, maltitol, maititol syrup, lactitol, mannitol or mixtures thereof
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which may be in the form of the free sugar alcohols, derivatives thereot or mixtures

thereof.

Cast lozenge

In other particular embodiments the compositions of the present invention are formulated
as cast lozenges. A cast lozenge is intended to mean "syrup based”, "high-boiled” or

*hard candy” types of lozenge. These compositions are comprised within the definition ot

a sustained-release composition.

A cast or syrup-based lozenge comprises a base selected from the group consisting of
one or more sweet soluble dietary fibre containing short chain fructo-oligosaccharides,
other soluble dietary fibre, crystalline sugar, candy base, isomalt or stevia. In a preferred
embodiment the base comprises sweet soluble dietary fibre containing short chain tructo-

oligosaccharides, particularly Actilight®.

A cast or syrup-based, or compressed, lozenge may for example comprise one or more
aromas selected from the group consisting of natural aroma, essential oils including but
not limited to citrus and mint oils, chemical constituents of essential oils including but not
limited to hydrocarbons, particularly terpenes and sesquiterpenes, organic acids,
alcohols, aldehydes, ketones, esters, phenol ethers, ammonium chlioride, liquorice

powder, menthol, peppermint oil or any fruit flavours or aromas.

One or more taste or taste enhancing ingredients may also be added to the cast or
syrup-based lozenge or a compressed lozenge. These are designed to enhance the

existing flavours of products without adding any new tastes or flavours of their own.

These include but are not limited to saccharose, glutamic acid (an amino acid) and its

salts (E620 glutamic acid, E621 monosodium glutamate, MSG, E622 monopotassium

glutamate, E623 calcium diglutamate, E624 monoammonium glutamate, E625

Magnesium diglutamate): guanylic acid (a ribonucleotide) and its salts (E626 guanylic

acid. E627 disodium guanylate, sodium guanylate, E628 dipotassium guanylate, £629
calcium guanylate); inosinic acid (a ribonucleotide) and its salts (E630 inosinic acia,

E631 disodium inosinate, E632 dipotassium inosinate, E633 calcium inosinate);, mixtures

of guanylate and inosinate (E634 calcium 5'-ribonucleotides, E635 disodium 5-

ribonucleotides); maltol and ethyl maltol (E636 maltol, E637 ethyl maltol); amino acids

and their salts (E640 glycine and its sodium salt, E641 L-leucine).
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The compositions of any type may for exampie comprise 0.01 — 10 % (w/w) or 0.1 - 5%
(w/w), such as 0.06 % (wiw), 0.8 % (w/iw), 1.0 % (wiw), 0.6 to 1%, for example 0.7 to
0.9%, preferably 0.8 % (w/w), 1.5t0 2 % (wiw) (e.g. 1.6%), 1.4 to 1.8, for example 1.5to
1.7%, preferably 1.6 % (whw), 2 to 4 % (w/w), 3.8 to 4.2%, for example 3.9 to 4.1%,
preferably 4 % (w/w), 4 t0 6 % (w/w), 6 to 8 % (w/w), or 8 to 10 % (w/w) of the local
anaesthetic, the remainder being one or more excipients.

in certain embodiments the composition according to the present invention comprises:
0.01—- 10 % (w/w) a local anaesthetic, preferably bupivacaine or a
pharmaceutically active salt hereof,
60 — 85 % (w/w) filler or binder,
0 - 10 % (w/w) glidant or lubricant,
0 -10 % (w/w) non-sugar sweetening agent and

0 - 20 % (w/w) aroma.

In a particular specific embodiment the composition according to the present invention
COMPrISES:
01~ 5 % (wiw) a local anaesthetic, preferably bupivacaine or a
pharmaceutically active salt hereof,

70 — 85 % (w/w) filler or binder,
0 -10 % (or 1-10%) (w/w) glidant or lubricant,
0.5 -5 % (w/w) non-sugar sweetening agent and

5 - 20 % {w/w) aroma.

In an even more specific embodiment said composition is a sustained release

composition which comprises:

0.1- 5 % (wiw) of the local anaesthetic,
70 — 85 % (wiw) filler or binder,

0 - 10 % (w/w) glidant or lubricant,

0.5 -5 % (w/w) non-sugar sweetening agent and

5-20 % (w/w) aroma.

In a very specific embodiment, particularly (but not exclusively) wherein said composition
s In the form of a cast lozenge the composition comprises:

0.01- 5 % (w/w) of the local anaesthetic,

70 — 95 % (w/w) base,
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3 -20 % (w/w) aroma.

Further excipients

The compositions of the present invention, of whichever type (compressed, cast etc),
may comprise additional excipients to those already described herein above. [f
additional excipients are included, then the percentages of the ingredients given above

refer to the composition of those ingredients and do not include the additional excipients.

A composition of the present invention may for example comprise: one or more flavor
stabilizers such as starch; one or more pH-adjusting agents inciuding but not limited to
acids, bases and buffer systems; one or more preservatives including but not limited to
antioxidants and antimicrobial agents; and/or one or more disintegrants including but not
limited to glycerol, sugars and other polyols.

One or more colorants may be added if a colored dosage form is desired, particularly in
the case of the cast lozenges. The colorant(s) may be natural colorants, such as
pigments and dyes obtained from mineral, plant, and antmal sources, such as nboflavin
and betanin. Examples of natural colorants include red ferric oxide, yeilow ferric oxide,
annattenes, ahzarin, indigo, rutin, and quercetin. Synthetic colorants may be used and
may include an FD&C or D&C dye, e.g., an approved dye selected from the so-called
"coal-tar" dyes, such as a nitroso dye, a nitro dye, an azo dye, an oxazine, a thiazine, a
pyrazolone, a xanthene, an indigoid, an anthraquinone, an acridine, a rosaniline, a
phthalein, a quinoline, or a "lake" thereof, i.e., an aluminum or calcium salt thereof.

Useful colorants may be food colorants in the "GRAS" (Generally Regarded As Safe)

category.

A composition of the present invention may for example comprise one or more vaso-
constrictors such as caffeine. The reduced blood flow prevents the |ocal anesthetic
being removed too quickly, and so deepens and prolongs the anesthesia. Furthermore
the reduced blood flow delays diffusion of the anesthetic agent to the rest of the body,

which reduces the risk of toxic reactions.

A composition of the present invention may for example comprise one or more

absorption enhancers; one or more taste masking agents; one or more surfactants or
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wetting agents; one or more swelling agents; one or more applicators or binders such as

starch sodium octeny! succinate;.

Further active ingredient

In a preferred embodiment of the invention the pharmaceutical compositions of the

5 invention contains the local anaesthetic as the only active ingredient. However, In
certain embodiments the composition may also comprise a further active ingredient. In
one preferred embodiment the bupivacaine or a pharmaceutically active salt hereot are
comprised in a composition or a kit of parts that further comprises a therapeutic effective
amount of a further active ingredient.

10

The further active ingredient may be selected from the group consisting of antimicrobial
agents such as antiviral agents, anti-fungal agents and antibiotics; anti-inflammatory
agents, biologics, chemotherapy/anticancer agents, cough and cold preparations
including but not limited to antitussives, expectorants, decongestants, fluoride-releasing

15 compounds and other dental hygiene products, saliva stimulating agents, other

anesthetic agents and antiemetics.

Antimicrobial agents include antibiotics, anti-fungal agents and anti-viral agents.

20 In patients being treated with chemotherapy and radiation, steps may be taken to prevent
bacterial infection within the oral cavity. For this reason, in an optional embodiment, the

compositions of the invention may comprise an antibiotic component.

Such antibiotic components may be of the macrolide type and may be selected from the
25 group consisting of erythromycin, azithromycin, clarithromycin, dinthromycin,
roxithromycin  carbomycin A, josamycin, kitasamycin, oleandomycin, spiramycin,
troleandomycin, tylosin, cethromycin, ansamycin and telithromycin. in one aspect the

antibiotic is erythromycin.

30  Once ulcerations develop inside the mouth, local oral bacteria colonize the wound and
release cell wall products into the mucosa, resulting in an amplification of a tissue

destructive cycle. The antibiotic component such as erythromycin, limits such bacterial

colonization.
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Alternatively, the antibiotic may be any of the following, alone or in combinaticn: an
aminoglycoside, for example amikacin, gentamicin, kanamycin, neomycin, netilmicin,
streptomycin or tobramycin; a carbacephem, for example loracarbef; a carbapenem, for
example ertapenem, imipenem/cilastatin or meropenem; a cephalosporin (first
generation), for example cefadroxil, cefazohn or cephalexin; a cephalosporin (second
generation), for example cefaclor, cefamandole, cefoxitin, cefprozil or cefuroxime; a
cephalosporin  (third generation), for example cefixime, cefdinir, cefditoren,
cefoperazone, cefotaxime, cefpodoxime, ceftazidime, ceftibuten, ceftizoxime or
ceftriaxone; a cephalosporin {fourth generation), for example cetepime;, a glycopeptide,
for example teicoplanin or vancomycin; a penicillin, for example amoxicillin, ampicillin,
azlocillin, carbenicillin, cloxacillin, dicloxacillin, flucloxacillin, mezicciliin, nafcillin,
penicillin, piperacillin or ticarcillin; a (poly)peptide, for exampie bacitracin, colistin or
polymyxin B; a quinolone, for example ciprofloxacin, enoxacin, gatifloxacin, levotloxacin,
lomefloxacin, moxifloxacin, norfloxacin, ofloxacin or trovafloxacin, a sulfonamide, for
example mafenide, prontosil, sulfacetamide, sulfamethizole, sulfanamide, sulfasalazine,
sulfisoxazole, trimethoprim or trimethoprim-sulfam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>