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Al t hough these f I'mformng conpositions may not be required to be
appl i ed on q once or twice daily for one week to four weeks or more to treat the infection. Since

these compositions require a treatment regimen over one to several weeks, fully
complying with the regimen to a successful treatment is difficult and premature

terminations of the treatment are common.

Another form of delivering pharmaceutically active agent is a film-forming liquid
composition. Liquid wart remover compositions and nail varnish compositions to treat
onychomycosis are examples such compositions. These compositions are applied on
the effected area repeatedly to treat the problem. For example, such onychomycosis
freatment compaosition must be applied on the infected area and then removed before
the composition can be applied again. The application and removal procedures are
repeated periodically over an extended period of time to treat onychomycosis.
Although these film-forming compositions may not be required to be applied on a

daiily basis, the application regimen is not simple to comply with.



daily basis, the application reginmen is not sinple to conply with. WO
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The composition of the present invention is highly efficacious and typically requires
only one application to treat a fungal infection on the skin, such as tinea pedis, tinea
corporis, tinea cruris, and tinea capitis. Although the composition is efficacious with
only one application, it can applied more than one time to the infected area of the
skin. The term skin as used herein Indicates the outer surface of the body other than
the nail and cornea. The term mycological cure rate as used herein indicates the
percentage of specimens which have no visual evidence of mycology examined
under a microscope.

Detailed Description of the Invention

The invention provides a single-dose application composition for treating
dermyotophyte infections, making the treatment simple. In addition, the composition
is highly efficacious in curing or treating fungal infections on the skin. The convenient
single-dose regimen and the high efficacy of the composition make treatment of the
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The invention provides a single-dose application conposition for
treating dernyotophyte infections, meking the treatnent si
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preferably between 0.9 % wiw and 15 % w/w, most preferably between 1 % w/w and

10% wiw. One particularly desirable embodiment of the invention contains between

0.9 % wiw and 1.2 % w/w, preferably between 0.95 % w/w and 1.15 % wiw, more

preferably 0.97 % wiw and 1.125 % w/w, and most preferably 1% wiw, of terbinafine.

Film-forming agents suitable for the invention include hydrophilic and hydrophobic
film-forming polymers that form a film when applied on the skin. The composition
contains a sufficient amount of a film-forming polymer to form a layer of film when
applied on the skin, and it can contain up to 50% w/w of a film-forming polymer.
Desirably, the film-forming polymers form a film on the skin, which sturdily adheres to
the skin, such that the film stays on the skin for a required period of time even when
exposed to typical hygienic cleaning cycles. In general, the film-forming agent is
applied with a solvent on the skin, and when the solvent is evaporated, the agent

forms a film on the skin. Suitable hydrophobic polymers include acrylate polymers,
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Cet yI acr yI amsglgent, organic solvent, or mixture thereof. Organic solvents are those which are
physiologically acceptable and compatible with the drug substance and the other
ingredients of the composition including the film-forming polymer. Suitable solvents
include ethanol, isopropanol, acetone and ethyl acetate. Preferred solvents are
ethanol and a mixture of ethanol and water. The amount of water is in most cases
less than the amount of the sclvent. Typical water/solvent ratios are below 1:3.
However in some cases the amount of water may exceed that of the solvent. It may
then be up to 2.5:1. The solvent is used to solubilize or suspend the ingredients of
the composition, and when the composition is applied on the skin, the solvent is

evaporated and the composition forms an adhered film on the skin.

The compasition of the invention may contain additional ingredients to improve the
composition. Such ingredients include plasticizers, film modifiers, surfactants,
penetration enhancers, coloring agents, antioxidants, complexing agents, and UV

absorbers. Suitable plasticizers include dialkylphthalates, e.g. dibutylphthalate,
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Another embodiment of the invention is characterized by pharmaceutical
compositions comprising between 0.75 % w/w and 20 % w/w of terbinafine or a
pharmaceutically salt thereof, between 0.05 % w/w and 30 % wiw of
hydroxypropylcellulose, between 1 % w/w and 10 % w/w of octylacrylamide acrylaie
copolymer, and a solvent selected from the group consisting of ethanal, isopropanol,
acetone and ethyl acetate. Especially preferred among those are pharmaceutical
compositions, which in addition comprise a plasticizer selected from the group
consisting of dialkylphthalates, hydroxy-fatty acid oils, triglycerides and silicon oils.

The composition is applied on the skin area infected by fungus to treat the infection.
The composition is highly efficacious for treating fungal infections of the skin
including tinea pedis, tinea corporis, tinea cruris, and tinea capitis. The composition is
applied on the infected area of the skin and the solvent of the composition is allowed
to evaporate. As the solvent evaporates, the composition forms a film on the skin,

making an intimate contact with the skin to deliver the active agent directly to the
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applying the composition to cover the four interdigital spaces, the sole, and the [ateral
surfaces up to approximately 1.5 cm. 8 weeks after the treatment, the infected skin
areas of the patients are examined by direct microscopy, culture and clinical signs
and symptoms. The symptoms including erythema, desquamation, pruritus,
pustules, vesiculation, and incrustation are scored by the investigator using a 4-point
scale, The efficacy endpoint is the rate of effective treatment at week 6, defined as
negative microscopy and culture. Mycological cure is defined as negative
microscopy and culture.

The mycological cure rates at wesk 6 are very high in all three groups treated with
the terbinafine compositions and significantly higher than the rate in the placebo
group, as can be seen from Table 1.



after the treatnent. The conposition of the invention is further
illustrated with the follow ng exanples. Exanple 1 Aliquid
conposi ti onVeéM8#%7hg 1% terbinafine is prepared by coﬁgirﬁil’ﬁ@“ﬁ“ﬁﬁ@ %
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% ethanol. A5 %terbinafine conposition and a 10 % terbi nafine
conposi tions Ak Pr epar ed by increasing the terbinafine content and
decreasi ng the ethanol content proportionally. A placebo wthout the
active agent is also prepared bg/ proportionally increasing the other
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administration and dosing of the present composition encourages infected individuals
to undertake the treatment, encouraging high compliance outcomes and reducing
spread of infection.

Example 2

A 1% terbinafine liquid composition is prepared in accordance with Example 1.
Patients with interdigital tinea pedis are treated with the liquid compasition once and
check for the effectiveness of the treatment at week 6. Effective treatment is defined
as negative mycological presence and minimal signs of symptoms (i.e., erythema,
desquarnation, pruritus, pustules, vesiculation, and incrustation). The patients who
are effectively treated are again checked for culture at week 12 for a re-infection

evaluation.

Only one in eight of the treated patients has a positive culture at week 12, indicating
re-infection. This result is similar to the rate of re-infection observed in a study with a
commercial 1% terbinafine cream product, Lamisil® cream, applied twice daily for

seven days. The Lamisil product is used as a comparison product since the product
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2007/ 039533 ReheER2OOGIDEABA&rS, about 31% in the following two o twelve hours, and
about 39% after twelve hours. Additionally, the C,,. is observed as soon as one hour

among the treated patients.

Example 4

A 1% terbinafine liquid composition is prepared in accordance with Example 1. The
composition is applied o form adhered film areas on the backs of one group of
patients, delivering a single dose of 50 pg per cm? per treatment area. To another
group of patients, a commercial 1% terbinafine cream product, Lamisil® cream, is
applied in the same manner and concentration as the film composition, except that
the cream is applied daily for seven days. The ireated stratum cornea of both groups
of the patients are tested for the terbinafine concentration in 13 days from the initial
treatment. Pharmacokinetic analyses indicate that the mean terbinafine
concentrations of terbinafine of the two groups are at a similar level, indicating that
one application of the film composition is as efficacious as the cream treatment
applied for seven days.



has the sinplest treatnent reginmen requirement anong the antifungal
product cuyrrentl avallable in the over-the-counter market, |

once dal|y‘¥%ﬁm%ﬂ¥§ seven days. The result dennnstrategc?ﬁgymﬁﬁﬁﬁm
present filmform ng conposition, which only requires one treatnent
application, is an effective and convenient treatnment for fungal

i nfections of t he skin. A 5% terbinafine |iquid conposition
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patients are di vi'ded int Hree groups. For one group the” applied
filmis renmpJEATSY: GAREN P @ SHLIFFHEFUE ¢ fhednfesyiBhge i npregnat ed wit h
soapy water at 2 hours fromthe application. For another group, the
applied filmis renoved at 12 hours fromthe application. The
stratum cornea of the patents is investigated for absorption

phar macoki neti cs. The pharmacokinetics study indicates that about
30% of terbinafine reaches the stratum cornea in the first two
hours, about 31%in the following two to twelve hours, and about 39%
after twelve hours. Additionally, the Crax is observed as soon as one
hour anong the treated patients. Exanple 4 A 1% terbinafine liquid
conposition is prepared in accordance with Exanple 1. The

conposition is applied to form adhered filmareas on the backs of one
group of patients, delivering a single dose of 50 pg per cnR per
treatnent area. To another group of patients, a comrercial 1%

terbi nafi ne cream product, Lamsil(r) cream is applied in the sane
manner and concentration as the filmconposition, except that the
creamis applied daily for seven days. The treated stratum cornea of
both groups of the patients are tested for the terbinafine
concentration in 13 days fromthe initial treatnment. Pharnacokinetic
anal yses indicate that the nean terbinafine concentrations of
terbinafine of the two groups are at a simlar level, indicating that
one application of the filmconposition is as efficacious as the
creamtreatnment applied for seven days. -8



WD 2007/ 039533 PCT/ EP2006/ 066816 The present conposition is a highly
ef ficaci ous conposition for treating fungal infections of the skin.
It typically requires only one application to treat the fungal

i nf ecti on,ywmakikRGirhéd 3t ghly conveni ent and easy for patients to
conply with the treatnent reginmen to a successful cure of the
infection. -9 What is clainmed is: 1. A topical antifungal conposition

adapt ed t o1 tA RplcaParitiitgal ccﬁﬁ;ﬁd&stﬂoﬂfa@ﬁbﬂeg% tr@él@ﬁjhéél%gm lﬁflect‘?dh comprising
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agent is twiPbmabppigationnorol fine, naftifine, butenafine or a salt
t hereof. 3. The conposition of claim1 wherein said filmformng
agent is selected fromthe group consisting of acrylate polyners,

acryl ate COPGEYIR] smarh kiélai! elvhBich a6id dntifahdey bger @tfek'mhé%’ln%%rﬂo%ﬁﬁﬁr
copol yners, @m de/olefinic acid, amde/olefinic acid copolymers,

pol yvi nyl "a@iNg %utewnmrﬁﬁawa%fem done,
vi nyl pyrrolidone-vinyl acetate copol yner, hydroxyal kyl cellul ose, and
al kyl cel I ul i

% 4. The gqnﬁﬁlhlon of claim 1l wherein said

conposi ti oh TECCHPPSEHptFa ﬁw Rreihaid finformaingosnYy's sgleRied fiom ke
process f ofrotihGornBstivg @6éWI@t@éolﬁné@Pé&ﬂbtaﬂiﬁ@blmwTall@ﬁéleﬁﬂ@@@&'éllkyq)n
conpri sing E%@% an_ antifungal agent sel ected grQup consi sting

of i m dazol'@¥lc a¢d §5t8T EPOYMEE %{P'Fi?%feﬁ'f‘ﬁ&'d By dzi’kf"?flr?ﬁ PR ﬁ??fﬁyr&%’ént
and c) a s;mlymft acdtate, wwrﬁmﬁxﬁon@éﬁe ofhyRyrrdligegaingkicBtat d ety Wi th

| 1
only one %P%roxy%kyi ce]lulose0 and alkyl cellulose.

4. The composition of claim 1 wherein said composition further comprising an anti-

inflammatory agent.

5. A process for the manufacture of a topical pharmaceutical composition comprising
a) an antifungal agent selected from the group consisting of imidazoles, triazoles,
and allyalmines, b) a film-forming agent, and ¢) a solvent, for the treatment of a

fungal skin infection with only one application.

- 10 -



