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DESCRIPTION 

METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND 

ANTIMICROBIAL AGENT, METHOD FOR EVALUATING EFFECT OF 

ANTIMICROBIAL AGENT, AND ANTIMICROBIAL AGENT 

10 

15 

2O 

25 

TECHNICAL FIELD 

The present invention relates to a method for detecting 

pathogenic microorganism, method for evaluating an effect of an 

antimicrobial agent on pathogenic microorganism and a method for 

detecting an antimicrobial agent. The present invention also relates to 

an antimicrobial agent and a therapeutic agent for onychomycosis, 

which are obtained according to the above-mentioned method for 

evaluating the drug effect. 

BACKGROUND ART 

A method for evaluating a drug effect with an animal model is 

needed in order to explore a novel antimicrobial agent (also hereinafter 

referred to "drug~). Further, a method enabling a drug effect to be 

evaluated with accuracy is needed because of grate importance in view 

of predicting a clinical therapeutic efficiency thereof. 

Historically, an experimental dermatophytosis model that 

back, planta and interdigital of a guniea pig have been infected with 

Trichophyton mentagrophytes has been used in order to evaluate an 

effect of an antifungal agent on dermatophytosis. Such animal models 

have been already employed to develop some antifungal agent. The 

evaluation of the effect of such antifungal agent carried out by applying 
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the antifungal agent to the infected animal, by excising the skin after the 

certain period of time to cut into plural small pieces, by cultivating the 

skin pieces on the medium, and by counting the number of pieces 

wherein no growth of fungus is seen or the number of animals or feet 

wherein no growth of fungus is seen in all skin pieces, as an indicator 

(Antimicrobial Agents and Chemotherapy, 36: 2523-2525, 1992, 39: 

2353-2355, 1995). Hereinafter, the conventional method for evaluating 

the drug effect is referred to as ~the conventional method". 

Although the drug having a potent activity against 

Trichophyton in vitro such as lanoconazole or amorolfine has been 

marketed in these days, an improvement of cure rate in a clinical use is 

hardly seen. As a main reason thereof, a relapse that since fungus in 

the skin is not completely killed after a treatment, the fungus grow again 

is pointed. 

In also animal experiments, when an effect of lanoconazole 

on guniea pig models of tinea pedis was evaluated using the 

conventional method, though ~fungus-negative" was observed in all feet 

out of 20 feet 2 days after the last treatment, a relapse was observed in 

11 out of 20 feet 30 days after the last treatment, and no correlation was 

seen between the effect 2 days after the last treatment and the effect 30 

days after the last treatment (36th Interscience Conference on 

Antimicrobial Agents and Chemotherapy, New Orleans, Louisiana, 1996, 

Abstr. F80). 

As 

lanoconazole 

a reason thereof, there were followings. Since 

have very potent antitrichophyton activit~y in vitro, 

lanoconazole persisted in the skin 2 clays after the last treatment in the 

concentration wherein the sterilization effect was shown. Therefore, 
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when the skin is excised and cultivated on the medium to detect fungus, 

the lanoconazole remaining in the skin is diffused in the medium, and 

therefore, no fungus was detected due to prevention of the growth 

regardless of the presence of viable fungus in the excised skin. On the 

5 other hand, since the concentration of the drug remained in the skin is 

reduced 30 days after the last treatment, fungus in the skin can grow 

again and can be detected by culture study. 

According to this hypothesis, it is ascertained that the drug 

remain in the skin through the inhibition of the growth of fungus around 

the skin blocks completely, when the lanoconazole-treated skin blocks 

were located and cultivated on the medium which contains 

dermatophytes. 

Therefore, it became to clear that the conventional method 

has the problem that the drug effect can not be accurately evaluated, 

15 because the apparent therapeutic effect need to be evaluated after 

removing the drug remaining in the skin. 

Meanwhile, a kind of mycosis, delmatophytosis, is the 

superficial dermatosis which is caused by dermatophyte parasitizing the 

keratin such as skin (stratum corneum), the nail and the hair. In 

9.0 particular, tinea unguium forined in the nail is known as the intractable 

disease among dermatomycoses based on dermatophytoses, and is 

accompanied by symptom such as opacity, tylosis, destruction and 

25 

deformation of nail plate.    Now the oral preparation (such as 

griseofulvin or terbinafine) is used for the treatment of such tinea 

unguium. However, there are many cases where the patient stops 

taking the drug or that takes the drug irregularly, since they have to take 

the drug for a long period, for example at least a half a year in order to 
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completely cure tinea unguium. It is thought that this is a main cause 

of difficulty of curing tinea unguium completely. Furthermore, by 

taking the drug for a long period, griseofulvin has the problem of side 

effects on internal organ (gastrointestinal disorder, hepatotoxicity) and 

hepatotoxicity is reported as the side effect in terbinafine. Therefore, in 

order to improve the compliance of the patient it is desired to develop a 

topical preparation which cure tinea unguium for a short period and has 

less the systemic side effect than the oral preparation. 

However, in case of the simple application on nail plate_with 

the current antifungal agent for topical use, the antifungal effect on 

fungus in the nail was not seen, because the drug could not sufficiently 

permeate the thick keratin in nail plate (Markus Niewerth and Hans C. 

Korting, Management of Onychomycoses, Drugs, 58: 283-296, 1999). 

In addition, the therapeutic effect of a topical preparation of 

antifungal agent on the experiment model of trichophytosis can not be 

evaluated using the conventional method as mentioned above. This 

may be a reason why the drug effect on the guniea pig model of tinea 

unguium has been hardly reported. 

20 

25 

DISCLOSURE OF INVENTION 

The present invention has been accomplished based on 

findings that it is desirable that an effect of antimicrobial agent such as 

particularly antifungal agent is evaluated after removing a drug 

remaining in the infected site after treatment of an animal or a 

biosample such as skin with the pathogenic microorganism. An object 

of the present invention is to provide a novel method for evaluating the 

effect of the antimicrobial agent and the antimicrobial agent obtained 
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according to the method for evaluating the drug effect. In detail, the 

present invention provides the method for detecting the viable 

pathogenic microorganism in the above-mentioned infected site of the 

animal or the biosample with the pathogenic microorganism after 

removing the antimicrobial agent which has been administered to the 

animal or the biosarnple, and the method for evaluating the effect of 

antimicrobial agent which can accurately evaluate the effect of the 

antimicrobial agent without the influence of the antimicrobial agent 

remaining in the infected site of the animal or the biosample with a 

pathogenic microorganism. In addition, the present invention provides 

the antimicrobial agent obtained according to the above-mentioned the 

method for evaluating the drug effect, and the detecting method of the 

antimicrobial agent which comprises detecting the existing 

antimicrobial agent in the infected site of the animal or the biosample 

with the pathogenic microorganism, to which the antimicrobial agent is 

administered. 

In more detail, according to the present invention a detection 

of a pathogenic microorganism and an evaluation of an effect of an 

antimicrobial agent can be carried out by infecting an animal or a 

biosarnple with the pathogenic microorganism, administering the 

antimicrobial agent comprising a compound having an antimicrobial 

effect or a composition thereof before or after the infection, then 

removing the antimicrobial agent, and thereafter detecting the viable 

pathogenic microorganism in the infected site with the pathogenic 

microorganism. 

According to the present invention a detection of an existing 

antimicrobial agent can be carried out by infecting an animal or a 
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biosample with a pathogenic microorganism, administering the 

antimicrobial agent comprising a compound having an antimicrobial 

effect or a composition thereof before or after the infection, then excising 

the infected site with the pathogenic microorganism, placing and 

cultivating it on a medium containing the pathogenic microorganism, 

and thereafter observing a growth inhibition of the pathogenic 

microorganism around the infected site with the pathogenic 

microorganism. 

Additionally, an object of the present invention is to provide 

the evaluation method of a drug which enables the effect of an antifungal 

agent to accurately evaluate in a guinea pig model of tinea unguium. 

Another object of present invention is to provide a therapeutic agent for 

onychomycosis which exhibits the effect on tinea unguium by topical 

applicartion and which is capable of Curing tinea unguium shorter 

period than that of the marketed oral preparation due to good 

permeability, good retention capacity and conservation of high activity in 

nail plate as well as the potent antifungal activity thereof based on the 

present invention. Another object of the present invention is to provide 

the effective therapeutic agent for onychomycosis exhibiting no side 

effect even if therapeutically effective amounts of it are administered 

sufficiently. 

More concretely, the present invention provides a therapeutic 

agent for onychomycosis containing a compound having a formula (1): 

25 

/ (CH2)m~~=~R1 --N 

R2 (CH2). 

(I) 
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¯ Wherein RI and R2 are the same or different and are hydrogen atom, CI_6 

alkyl group, a non-substituted aryl group, an aryl group substituted 

with 1 to 3 substituents selected from a halogen atom, trifluoromethyl 

group, nitro group and CI.6 alkyl group, C2_a alkenyl group, C2_6 alkinyl 

group, or Cv_12 aralkyl group, 

m is 2 or 3, 

n is 1 or 2, 

or a salt thereof as active ingredient. 

In addition, "presence" includes the mean of "remaining~. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a color copy of a photograph to identify the agent 

remaining in the skin which is previously evaluated by the conventional 

method in the detecting method of the antimicrobial agent five days after 

last treatment in the present invention. The note (a) shows the infected 

control group, (b) the KP-103-treated group, (c) the lanoconazole-treated 

group. 

Fig. 2 is a color copy of photograph to identify agent 

remaining in the skin which is previously evaluated by the detecting 

method of the antimicrobial agent five days after last treatment in the 

present invention. The note (a) shows the infected control group, (b) the 

KP-103-treated group, (c) the lanoconazole-treated group. 

Fig. 3 is a graph showing a distribution of the number of 

fungal cells in the nail of a guinea pig model of tinea unguium in each 

treated group according to the evaluation method of the drug effect in 

the present invention. 

Fig. 4 is a graph showing a distribution of the number of 
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fungal cells in the skin of a guinea pig model of tinea pedis in each. 

treated group according to the evaluation method of the drug effect in 

the present invention. 

5 BEST MODE FOR CARRYING OUT THE INVENTION 

As an animal employed in the present invention, there 

includes mammal such as mice, rat, guinea pig or rabbit. As a 

biosample, there includes a skin of back or planta, a nail or the like, 

which is taken from such animal. 

10 A method for infecting such animal or biosample with a 

pathogenic microorganism includes an inoculation percutaneouslly, 

orally, intravenously, transbronchially, transnasally or intraperitoneally. 

Especially in case of the skin, there includes a method for inoculating it 

0 

on the skin, a method for inoculating on the exposed demis, the closed 

patch method, intracutaneous injection or the like. Incase of the nail, 

there includes a method for inoculating on nail, a method in which a 

skin of the animals’ foot is infected by the above-mentioned infecting 

method to the skin, and thereafter the infection is moved into the nail by 

leaving it for several months. 

20 The term "skin" means a tissue including the three layers 

being epidermis, demis and subcutaneous tissue, accompanied by pilus 

(hair), nail, glandulae sebaceae, glandulae sudoriferae and glandulae 

mammaria as appendages. The epidermmis is separated five layers 

being stratum corneum, stratum lucidum, granulosum epidermidis, 

25 stratum spinosum, and stratum basale from surface in order. The 

stratum comeum, the stratum lucidum and the stratum granulosum 

epidermidis is referred to as a stratum corneum in a broad sense. 
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Herein, keratin sbustance means a part of the above-mentioned stratum 

corneum. 

The term "nail" includes nail plate, nail bed, nail matrix, 

further side nail wall, posterial nail wall, eponychium and hyponychium 

which make up a tissue around thereof. 

In the present invention, 

microorganism" means a microorganism 

the tei m "pathogenic 

which causes human and 

animal disease in one way or another. An example of the pathogenic 

microorganism (hereinafter referred to "microorganism") is bacteria 

including aerobic Gram-negative bacillus and coccus such as 

Pseudomonas and Neisseriaceae species; facultative anaerobic Gram- 

negative bacillus such as Eschrichia, Salmonella and Enterobacter 

species; Gram-positive coccus such as Staphylococcus and 

Streptococcus species. The other examples of microorganism are fungi 

including Hyphomycetes such as Trichophyton, Microsporum and 

Epidermophyton species; Blastomycetes such as Candida and 

MalasSezia; Ascomycetes such as AspergiIIus species; Zygomycetes such 

as Mucor species; and variants thereof. Examples of such variants are 

resistant strain which naturally obtains drug resistance; auxotrophic 

mutation strain which comes to have nutritious dependency; artificial 

mutation strain which is artificially mutated by treatment with 

mutagenic agent; and the like. 

Mycosis means a disease which is caused by invading and 

proliferating in the tissue of human or animal. Usually, mycosis is 

broadly divided into superficial mycosis and deep mycosis. A seat of 

the disease lie in the skin. or visible mucosa in case of the former, in 

viscus, central nervous system, subcutaneous tissue, muscle, born or 
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articulation in case of the latter. Chief example of superficial mycosis is 

dermatophytosis which is caused by infecting with dermatophyte such 

as Trichophyton, Microsporum and Epidermophyton species, including 

three disease, tinea, tinea favosa and tinea imbricata. Tinea may be 

conventionally employed a synonymous with dei-matophytosis. In 

addition, dermatophyte belonging to Trichophyton species is referred 

usually to as trichophytosis. 

In the present invention, an antimicrobial agent means a 

compound having an antimicrobial effect or a composition containing 

the compound. The composition includes a preparation form being 

artificial composition and a natural composition such as a natural 

product. 

A method for administration of the antimicrobial agent in the 

present invention depends on the kind thereof and includes topical 

application, subcutaneous administration, oral administration, 

intravenous administration or the like. 

When the method for detecting the pathogenic 

microorganism, the method for evaluating the drug effect and the 

method for detecting the antimicrobial agent according to the present 

invention is carried out, either an infection with microorganism or an 

administration of the antimicrobial agent may be carried out first. 

Especially, in the method for evaluating the drug effect of the present 

invention (hereinafter referred to "the present evaluation method"), a 

therapeutic effect of the antimicrobial agent can be evaluated in case 

where the antimicrobial agent is administered after the infection with 

microorganism, meanwhile, a effect of the antimicrobial agent protecting 

from the infection and the retention capacity thereof can be evaluated in 
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case where the infection with microorganism is carried out after the 

administration of the antimicrobial agent. In order to evaluating the 

retention capacity of the antimicrobial agent, the evaluation can be 

carried out with varying the period until infection with microorganism 

from the administration of the antimicrobial agent.          . 

In the present invention, it is preferable to use dialysis or 

ultra filtration for removing the antimicrobial agent in view point of the 

usefulness, but not limited thereto as long as a microorganism to be a 

detecting target or a microorganism used in the present evaluation 

method and the like is not affected by it. 

In dialysis, a marketed dialysis membrane made of cellulose 

is convenient. A membrane made of the other material can be used 

without problem, as long as the microorganism to be the detecting target 

or the microorganism used in the present evaluation method and the 

like can not be passed, and the antimicrobial agent can be passed 

through it. Since sizes of most fungi and bacteria are at least 0.2 l~m, it 

is preferable to use the membrane having less than 0.2 l~m of the pore 

size, particularly it is suitable to use dialysis membrane having 

fractional molecular weight of 1,000 to 50,000. 

As out side solutions used in dialysis, there include 

physiological saline, distilled water, phosphate buffered physiological 

saline, the other buffer and the like. 

In removing the antimicrobial agent according to the present 

invention, even though the infected site with the microorganism is the 

nail,- organ or the like as well as the skin, the antimicrobial agent can be 

efficiently removed. Usually, since there is the case where it takes 

longer time dialysis to remove the antimicrobial agent from nai! than. 
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skin, the following treatment with digestive enzyme may be carried out 

before removing it in order to enhance the removal effect. 

Dialysis conditions depend on variety, dose concentration, 

dose term and the drug holidays (the term until evaluation from last day 

of treatment) of an antimicrobial agent. Therefore, it is preferable to 

previously investigate the dialysis conditions enabling the antimicrobial 

agent to be removed from the treated skin about individual cases_using 

the following detecting method of the existing antimicrobial agent in the 

infected site with a microorganism in the present invention (hereinafter 

referred to "the present method for detecting an agent") to adjust the 

conditions appropriately. 

Whether an antimicrobial agent has been removed can be 

easily determined using the following method. 

The present method for detecting an agent is carried out by 

placing and cultivating the infected site with a microorganism which is 

subjected to the removing method of the antimicrobial agent (e.g. an 

skin piece) or a suspension obtained according to the following 

extraction procedure of the microorganism from the above skin piece on 

an agar medium containing the microorganism, and observing a growth 

inhibition of the microorganism found around it. When there is the 

remaining antimicrobial agent, the growth inhibition of the 

microorganism is observed. 

The present evaluation method can be carried out by locating 

and cultivating, on a medium, the skin piece in which a removal of an 

antimicrobial agent has been determined using the above-mentioned 

present method for detecting the agent after carrying out the appropriate 

removal of the antimicrobial agent and observing whether there is a- 
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growth of microorganism or not, or by smearing and cultivating a 

suspension obtained according to the extraction procedure of the 

microorganism from the skin piece on an agar medium and observing 

whether there is the growth of microorganism or not or counting colonies 

5 emerging on those medium. 

A treatment with trypsin can be carried out in order to 

extract a microorganism efficiently from a biosarnple such as a skin or a 

nail. Other digestive enzyme than trypsin such as pronase or 

keratinase, or a keratin resolvent such as urea also can be used without 

10 limitation to trypsin as long as they have an extraction effect. It is 

necessary to adjust concentrations of the digestive enzyme such as 

trypsin and keratin resolvent in a treating solution, and reaction .time to 

no affect range to a microorganism. The treatment with digestive 

enzyme such as trypsin may be carried out either before or after dialysis. 

15 When the treatment with trypsin is carried out before dialysis, it is 

necessary to remove the digestive enzyme suficiently so that the 

microorganism is not affected on dialysis. 

As a medium used for a cultivation of a microorganism in the 

present invention, any medium can be used as long as it can be 

20 conventionally used for the cultivation and a separation of the 

microorganism. In case of fungi, example of the medium is Sabouraud 

medium, modified Sabouraud medium, Czapek agar medium, Potato 

dextrose agar medium or the like. On the other hand, in case of 

bacteria, example of the medium is Mueller Hinton medium, modified 

25 Mueller Hinton medium, Heart Infusion agar medium, Brain Heart 

Infusion agar medium, normal agar medium or the like. 

A reacting temperature is 10 to 40°C, preferably.20 to 40°C. 
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A microorganism may be cultivated with standing during a sufficient 

time when the microorganism can be growth, for example, 1 to 20 days 

in case of fungi, 1 to 5 days in bacteria. - 

.The present evaluation method be utilizable as a evaluation 

method of a drug effect in exo vivo which comprises infecting a skin, a 

nail excised from an animal body with a microorganism, thereafter 

administering an antimicrobial agent as a test compound, then 

removing the antimicrobial agent and detecting and determining 

quantity of the microorganism in the sample. 

The present evaluation method also can be applied to an 

evaluation of an antimicrobial agent such as a therapeutic agent for 

deep mycosis or an antibacterial agent as well as an evaluation of an 

effect of a therapeutic agent for superficial mycosis. That is to say, it is 

possible to evaluate an effect of a therapeutic agent for deep mycosis or 

an antibacterial agent by means of administering an antimicrobial agent 

to an animal infected with a microorganism such as a fungus, or a 

bacterium by inoculating percutaneouslly, orally, .intravenously, 

transbronchially, transnasally, intraperitoneally, then obtaining 

biosample such as skin, kidney, lung or brain, and detecting the viable 

microorganism in the biosample in which removed the remaining 

antimicrobial agent has been removed. 

In addition, the present evaluation method enables a 

quantitative comparison of antimicrobial effects by means of 

detelmining the number of viable microorganisms in the. treated 

biosample. 

That is to say, a significant deference test is carried out about 

number of microorganisms in the infected site with. the 

¯ . .," 

. 

the                                                                                          ,. 
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microorganism for the treated group with drug and for the: reference 

infected group using a statistical method such as Kruskal-Wallis Test, 

and thereby a quantitative comparison between the groups can be done 

by using a multiple test such as Tukey method. 

5 The present invention is useful as either a method for 

evaluating a drug effect or a method for detecting the antimicotics in 

keratin substance or nail, after administering the antifungus to the 

patient infected with fungus. For example, according to the present 

invention, an effect of an antifungal agent can be evaluated by 

10 administering it to the patient-whose skin or nail is infected with fungus, 

obtaining the keratin substance or nail, then removing the above- 

mentioned antifungal agent, and thereafter detecting the viable fungus 

in the keratin substance or nail. Additionally, according to fiie present 

invention, a detection of an antifungal agent can be carried out by 

15 administering it to the patient whose skin or nail is infected with fungus, 

then obtaining the keratin substance or nail, cultivating it on agar 

medium containing fungus, and thereafter detecting the existing 

antifungaI agent in the keratin substance or nail through a growth 

inhibition of fungus observed around the keratin substance or nail. 

20 Such evaluation of an antifungal agent administered to a patient with 

fungus and detection of the antifungal agent from the keratin substance 

or nail can be carried out in the same manner as in the above-mentioned 

evaluation method of a drug effect and detecting method of the 

antimicrobial agent administered to an animal or a biosample. 

25 Furthermore, the present invention provides various useful 

antimicrobial agents according to the present evaluation method. As 

the antimicrobiat agent obtained by the present evaluation method, 
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there is an antimicrobial agent comprising a compound having an 

eradication effect for microorganism in uivo or a composition fortherapy 

of the superficial mycosis, deep mycosis or bacterial infection containing 

the compound; an antimicrobial agent having the true effect selected by 

means of showing a statistically significant effect; furthei-niore, an 

antimicrobial agent having an excellent eradication effect for 

microorganism in vivo, which is selected by means of appearing the pure 

antimicrobial activity thereof; or an antimicrobial agent of the complete 

cure type without relapse. A concrete example is a therapeutic agent 

for onychomycosis comprising a compound having the group 

represented by the above-mentioned formula (I). Among them, more 

preferable concrete example is a therapeutic agent for onychomycosis 

comprising the compound represented by the formula (II): 

I..l~H ~Ha /(CH2)mX /R1 

Ar       ~ (CH2)n ~      \ R2 

(II} 

2O 

25 

wherein, Ar is a non-substituted phenyl group or a phenyl group 

substituted With 1 to 3 substituents selected from a halogen atom and 

trifluoromethyl group, 

R1 and R2 are the same or different and are hydrogen atom, C1.6 alkyl 

group, a non-substituted aryl group, an aryl group substituted with 1 to 

3 substituents selected from a ha!ogen atom, trifluoromethyl group, 

nitro group and C1_6 alkyl group, C2_8 alkenyl group, C2_6 alkinyl group, or 
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C7-12 aralkyl group, 

m is 2 or 3, 

n is 1 or 2, 

X is nitrogen, atom or CH, and 

5 * 1 and *2 mean an asymmetric carbon atom. 

In the above-mentioned formula (I) or (II), the substituted 

phenyl group is a phenyl group having 1 to 3 substituents selected from 

a halogen atom and trifluoromethyl, and includes, for instance, 2,4- 

difluorophenyl, 2,4-dichloropheny!, 4-fluorophenyl, 4-chlorophenyl, 2- 

10 chlorophenyl, 4-trifluoromethylphenyl, 2-chloro-4-fluorophenyl, 4- 

bromophenyl or the like. C1.6 alkyl group includes, for example, a 

straight chain, branched chain or cyclic alkyl group having 1 to 6 carbon 

atoms such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 

sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl and 

15 cyclohexyl. The non-substituted aryl group includes, for example, 

phenyl, naphthyl, biphenyl or the like. The substituted aryl group 

includes, for example, 2,4-difluorophenyl, 2,4-dichlorophenyl, 4- 

fluorophenyl, 4-chlorophenyl, 2-chlorophenyl, 4-trifluoromethylphenyl, 

2-chloro-4-fluorophenyl, 4-bromophenyl, 4-tert-butylphenyl, 4- 

20 nitrophenyl or the like. C2_8 alkenyl group includes, for example, vinyl, 

1-propenyl, styryl or the like. C2_6 alkynyl group includes, for example, 

ethynyl or the like. C7.~2 aralkyl group includes, for example, benzyl, 

naphthylmethyl, 4-nitrobenzyl or the like. 

In addition, the most preferable compound among the 

25 above-mentioned antimicrobial agent includes the compound which 

shows the therapeutic efficiency like the following KP-103. 

The above-mentioned KP-103 means an antifungal indicated 
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by (2R,3R)-2-(2,4-difluorophenyl)-3-(4-methylenepiperidine- 1-yl)- 1-( 1H- 

1,2,4-triazole-l-yl)butane-2-ol. The compound can be prepared by 

allowing (2R,3S)-2-(2,4-difluorophenyl)-3-methyl-2-[(1H-1,2,4-triazole- 

1-yl)methyl]oxirane to react with 4-methylenepiperidine based on 

Example 1 in WO94/26734. 

An effectiveness of the KP-103 used as an antifungal in the 

present invention for onychomycosis has not been confirmed, but its 

antifungal activity has been already known (WO94/26734). 

The antimicrobial agent obtained in such manner can be 

used as a drug composition, the drug composition in order to sterilize a 

microorganism. In other words, it comes to be a drug composition 

which cures disease such as mycosis completely, and prevents a 

relapse. 

Onychomycosis means a kind of the above-mentioned 

superficial mycosis, in the other word a disease which is causedby 

invading and proliferating in the nail of human or an animal. 

7"richophyton rubrum and Trichophyton mentagrophytes mainly cause 

onychomycosis in human. In rare case, Microsporum;Epidermophyton, 

Candida, Aspergillus or Fusariura causes it. 

As a disease which is susceptible to treat with a therapeutic 

agents for onychomycosis of the present invention, there is included 

tinea unguium caused by Trichophyton species, Onychocandidasis 

caused by Candida species or onychomycosis (sensu stricto) caused by 

the other fungus. 

When a therapeutic agent for onychomycosis being a kind of 

antimicrobial agent in the present invention is given as topical 

preparation, there is liquid preparation, cream, ointoment or manicure 
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preparation as dosage form. In this case, it can be prepared using oil 

vehicle, emulsion vehicle or the like. The preferable amount of active 

ingredient is in 0.1 

appropriately aligned 

condition of disease. 

to 10 % by weight. A dose amount may be 

depending on the width of affected area and 

In case of an oral preparation, it is used as powder, tablet, 

granule, capsule or syrup. In addition, it is used in focal of injection 

such as subcutaneous injection, intramuscular injection or intravenous 

injection. 

In the present invention, although the dosage amount of a 

therapeutic agent for onychomycosis depends on age, weight and 

individual conditions of a patient, it is about 10 mg to about 10 g per day, 

preferably about 50 mg to about 5 g as amount of the active ingredient. 

The agent was given in the above-mentioned daily dose at once or several 

divided portions. 

The present invention is further explained in details based on 

the Examples hereinafter, but is not limited thereto. 

2O 

25 

[Pretreatment of Comparative Example 1 and Examples 1 to 3] 

[1] Preparation of fungal solution and production of a guinea pig model 

of interdigital type of tinea pedis. 

Millipore Filter (made by Millipore Corporation, HA, diameter 

47 mm, 0.45 lain) was placed on Brain-Heart-infusion agar medium 

(available from Nissui Pharmaceutical Co., LTD.), and 106 cells of 

microcondium of Trichophyton rnentagrophytes KD-04 strain were 

applied thereon. The cultivation was carried out at 30°C under 17 % of 

CO2 for 7days. After the cultivation, just amount of physiological saline 
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containing 0.05 % of Tween 80 was dropped on the filter and 

arthroconidia were collected using a platinum loop. After a hyphal 

mass was removed by a filtration with a sterile gauze, the number of 

arthroconidia in the filtrate was calculated by hemocytometer to adjust 

in concentration of 1 × 108 arthroconidia / ml to obtain a fungal inocula. 

A guinea pig model of interdigital type of tinea pedis ~was 

prepared according to the method of Arika et al(Antimicrobial Agents 

and Chemotherapy, 36: 2523-2525, 1992). Concretely, in two hind 

foots of male Hartley strain guinea pigs of 7 weeks age, the interdigital 

skin was lightly abraded with sandpaper. A paper disc (AAdisc 

available from Whatmen International Ltd cut in 8 × 4 ram) moisten with 

the above-mentioned solution of the inoculated organism was applied 

onto the region between the interdigital toes of the hind feet and fixed 

using Self-adhering-Foam Pad (Restone 1560M; available from 3M) and 

adhesive stretch bandage (ELASTPORE; available from Nichiban Co., 

Ltd). The paper disc and the bandage were removed seven days after of 

the infection. 

[2] Preparation of drug-solution and topical treatment for the guinea pig 

model of interdigital type of tinea pedis 

A marketed 1% lanoconazole solution (commercial name: 

Astat (trade name) solution) and a solution in which KP-103 was solved 

in a concentration of 1% in polyethylene grycole #400 : ethanol (75 : 25 

v/v) mixture were used as test substance. Each solution in amount of 

0.1 ml was applied to the plantar skin once a day from 10 days after the 

infection for 10days. 
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COMPARATIVE EXAMPLE 1 

Conventional method for evaluating drug effect 

The conventional method was described as follows. For the 

infected control group without an application of the drug, the KP-103- 

treated group and the lanoconazole-treated group, 10 guinea pigs 

(hereinafter referred to "animal~) were employed, respectively. Animals 

of each group were sacrificed two days after and 30 days after the last 

treatment. Their two hind feet were excised and wiped with the cotton 

sweb containing alcohol sufficiently. A skin of whole sole was excised 

and cut into 15 skin pieces in total including 12 skin pieces from plantar 

parts and 3 skin pieces from an interdigital part. Each skin pieces were 

placed on 20 ml of Sabouraud dextrose agar medium (available from 

Difco laboratories) containing 50 l~g of chloramphenicol (available from 

Wako Pure Chemical Industries, Ltd.), 100 1Jg of gentamicin (available 

from Schering-Plough Corporation), 50 pg of 5-fluorocytosine (available 

from Wako Pure Chemical Industries, Ltd.) and 1 mg of cycloheximide 

(available from nacalai tesque, Inc.) per ml. An antibiotic substance 

added to the medium was set to a condition which enable bacteria not to 

grow and which enable fungi to grow without problem. After 10 days 

cultivation at 30°C, the result is described as "fungus-negative" when no 

growth of fungus was observed in all skin pieces, and the number of 

fungus-negative feet was determined. In the evaluation of the effect 30 

days after last treatment, two days after the last treatment the treated 

feet were wiped with a cotton swab containing alcohol and fixed with the 

bandage in order to prevent a reinfection. The bandage was changed 

once a week. The therapeutic effects, of KP-103 and lanoconazole two 

days after and 30 days after the last treatment are shown in Table 1. 
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TABLE I 

" Test substance 

The number of fungus-negative feet/ 
Total number of infected feet 

Two days after the 
last treatment 

30 days after the 
last treatment 

Infected control 0 / 20 O/20 

KP-103 20/20 16/20 

Lanoconazole 20/20 9/20 

10 

15 

As shown in the Table 1, in the KP-103-treated group, 

fungus-negative was observed in all feet two days after the last 

treatment, and also fungus-negative was observed in 16 out of 20 feet 30 

days after the last treatment. On the other hand, in the lanoconazole- 

treated group, fungus-negative was observed in all feet two days after 

the last treatment, but fungus-negative was observed in only 9 feet 30 

days after the last treatment, and there is no correlation between the 

therapeutic effects two days after and 30 days after the last treatment. 

The number of fungus-negative feet decreased 30 days after the last 

treatment. It was thought that the therapeutic effect of lanoconazole 

observed two days after the last treatment resulted from the inhibition of 

the growth of fungus caused by an interfusion of the drug remaining in 

the treated skin into culture system, because lanoconazple had a potent 

in vitro antifungal activity against dermatophytes, it was eight-fold more 

active than KP-!03 against Trichophyton with a growth inhibitory 

concentration of 15.6 ng/ml. The determination test of the remaining 

agent was carried out. 
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EXAMPLE i 

Determination of drug remaining in skin which has been already 

evaluated five days after the last treatment according to conventional 

method. 

5 A model was prepared according to Comparative Example 1. 

Lanoconazole being a test compound was used for a therapeutic 

experience as 1% solution with the same vehicleas KP-103. For the 

infected control group without an application of a drug, the KP-103- 

treated group and the lanoconazole-treated group, 20 animals were 

10 employed, respectively. The two hind feet were excised from each 

animal five days after the last treatment in the same manner as in 

Comparative Example 1. A total of 20 light feet were used for an 

evaluation by the conventional method, and a total of 20 right feet were 

used in the present evaluation method. 

15 The skin pieces of light foot were placed on 20 ml of 

Sabouraud deXtrose agar medium containing Trichophyton 

mentagrophytes KD-04 strain (2 x 104 cells/ml) and the antibiotic 

substance described in Comparative Example 1. After the cultivation 

was carried out at 30°C for 3 days, a growth inhibitory-zone of fungus 

20 appeared around the skin was observed and was photographed for 10 

out of 20 feet. Figure 1 is an electronic date of thephotograph of the 

skin after the cultivation in the above-mentioned condition. (a) 

indicates the infected control group without the drug application, (b) the 

KP-103-treated group and (c) the lanoconazole-treated group. One 

25 plate was explained as a representative of ten plates corresponding to 

each animal in the infected control group (a). In Figure .1, S indicates 

one of 15 skin pieces of planta derived from the animal and M the 
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above-mentioned medium. S and M described in both the KP-103- 

treated group (b)and the lanoconazole-treated group (c) are also the 

same. In the medium, the white zone shows the growth of fungus, on 

the other hand, the black zone shows the inhibition of the growth of 

5 fungus. " 

As shown Figure 1, a good growth of the fungus was observed 

around the sMn piece of the infected control group without any drug. 

In the group treated with KP-10g, the growth of fungus was observed in 

all skin pieces, although in around the skin pieces the growth of fungus 

10 was slightly inhibited as compared with the infected control group. On 

the other hand, the growth of fungus was completely inhibited in around 

the skin pieces treated with lanoconazole. As these results, the 

therapeutic effect of lanoconazole in the conventional method shown in 

Table 1 was considered as an apparent therapeutic effect such that the 

15 agent remaining in the skin come to be mixed in culture system to 

inhibit the growth of fungus. 

Therefore, it came to appear that the drug effect could not be 

evaluated by the conventional method precisely. 

2O 

25 

¯ EXAMPLE 2 

Determination of remaining drug after removing drug from skin. 

As Example 1, 20 right feet were excised from each animal 

five days after the last treatment, and sufficiently wiped with the cotton 

sweb containing alcohol. The planta was cut off from each foot. The 

skin mincced by a scissors was put into dialysis membrane (fractional 

molecular weight: 12,000-14,000, made of cellulose, available from 

VISKASE SALES .Corporation) together with 4-ml of distilled water. 
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Dialysis was carried out under 3 L of distilled water at 4°C for 2 days. 

The dialysis water was changed twice a day 4 times in total. The 

content was transfer into a glass homogenizer. Thereto 4 ml double- 

concentration phosphate buffered saline containing 4 % of trypsin 

5 derived from pig pancreas (available from BIOZYME Laboratories 

Limited) was added and the resulting mixture was homogenized. It was 

left at 37°C for one hour and was filtrated with the two-ply gauze. The 

resulting filtrate was centrifuged. To a precipitate obtained by 

removing the supernatant were added 8 ml of phosphate buffered saline 

10 containing 2 % of trypsin and further it allow to react with shaking at 

37°C for one hour. After a centrifugation, the precipitate obtained by 

removing the supernatant was washed three times by centrifuging with 

phosphate buffered saline in order to remove trypsin. To the precipitate 

2 ml of the same saline were added to prepare a suspension thereof. 

15 When dialysis and the treatment with trypsin were carried 

out using the same fungus used in this Example, an affect of these 

procedures on a survival rate of fungus could not be observed. 

Previously, a well was prepared in the center of Sabouraud dextrose agar 

medium (20 ml) containing Trichophyton mentagrophytes KD-04 strain 

20 (2 x 104 cells/ml) and the antibiotic substance described in Comparative 

Example 1. Into the well 100 lal of the above-mentioned suspension 

were added to cultivate at 30°C for three days. After the cultivation, a 

growth inhibitory-circle of fungus appeared was observed and was 

photographed for 10 out of 20 feet. Figure 2 is an electronic date of the 

25 photograph of the skin after the cultivation in the above-mentioned 

condition. (a) indicates the infected control group without the drug 

application, (b) the KP-103-treated group and {c) the lanoconazole- 
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treated group. One plate.was explained as a representative often plates 

corresponding to each animal in the infected control group (a). In 

Figure 2, E indicates the skin suspension prepared from planta of the 

animal and M the above-mentioned medium. E and M described in 

both the KP-103-treated group (b) and the lanoconazole-treated group 

(c) are also the same. In the whole medium, the white zone shows the 

growth of fungus, on the other hand, the black zone around the well 

shows the inhibition of the growth of fungus. 

In Figure 1 showing the conventional method, no growth of 

10 fungus was observed in around the skin of the lanoconazole-treated 

group taken five days after the last treatment and the remaining drug 

was determined in the skin. By contrast, in Figure 2, although few 

growth-inhibitory circle was observed in 2 out 10 feet suspension 

obtained by removing the drug using dialysis treatment of the present 

15 invention for the skin of the lanoconazole-treated group taken five days 

after the last treatment, the growth-inhibitory circle was never observed 

in residual 8 feet. 

Since it came to appear that the drug remaining in treated 

skin could be sufficiently removed using dialysis according to the 

20 present invention, it was confii-med that the evaluation of the drug effect 

was not affect by the remaining drug. 

25 

EXAMPLE 3 

Detection of viable fungus in skin and evaluation of drug effect 

To two mediums of Sabouraud dextrose agar medium (20 ml) 

containing the antibiotic substance described in Comparative Example 1 

were applied 100 D1 of the suspension from one right feet of each 
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animals obtained in Example 2. After the cultivation was carried out at 

30°C for 10 days, the result is described as "fungus-negative" when a 

colony of fungus was not observed in two agar plates (detection limit: 

10 CFU (colony foi~ming unit)/feet). The numberof fungus-negative feet 

was counted. On the other hand, 20 left feet were evaluated in the 

same manner as in Comparative Example 1. Table 2 shows the result 

of comparing the therapeutic effect evaluated by the conventional 

method with that by the present evaluation method. 

TABLE 2 

Test substance 

The number of fungus-negative feet! 
Total number of infected feet 

Conventional Present evaluation 
Method ~ method 

Infected control 0/20 0/20 

KP-103 19/20 17/20 

Lanoconazole 20 / 20 3 / 20 

15 

2O 

In case of the group treated with KP-103, no significant 

difference was observed in the number of fungus-negative feet, even if 

the number was evaluated by either the conventional method or the 

present evaluation method, as shown in Table 2. The rate of a 

fungus-negative foot evaluated by the present evaluation method is 85 % 

in case of KP-103. On the other hand, in the group treated with 

lanoconazole, although "fungus-negative" was observed in all feet by the 

conventional method, but "fungus-negative" was just observed in only 

three feet by the present evaluation method. 

As mentioned above, it came to appear that using the present 
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evaluation .method, a true drug effect can be substantially evaluated 

without an affect by the remaining drug after the treatment therewith. 

Furthermore, a result in the present evaluation method 

correlates with a result obtained by evaluation in the conventional 

method described in Comparative Example 1 in 30 days after the last 

treatment. Thereby, by using the present evaluation method, an effect 

of an antimicrobial agent to ¯prevent a relapse can be estimated by the 

evaluation at early time after a treatment. Therefore, a complete cure 

type of the antimicrobial agent without the relapse can be obtained by 

using the present evaluation method. 

15 

9.5 

IPretreatment of Examples 4 and 5] 

[1] Preparation of fungal solution and production of guinea pig model of 

tinea unguium and tinea pedis. 

A fungal solution was prepared in the same manner as in the 

pretreatrnent of Comparative Example 1 except for changing 

Trichophyton mentagrophytes KD-04 strain    to    Trichophyton 

mentagrophytes SM- 110 strain. 

A guinea pig model of tinea unguium and tinea pedis was 

prepared in the same manner as in the above-mentioned preparation of 

the guinea pig model in interdigital tinea pedis except for changing male 

Hartley strain guinea pigs of 7 weeks age to male Hartley strain guinea 

pigs of 5. weeks age and except that the paper disc and the bandage was 

removed 21 days after the infection changing from seven days after the 

infection. The invasion of dermatophytes in plantar skin and nail plate 

was observed 60 days after the infection. 

[2] Preparation of drug solution and treatment of guinea pig of tinea 
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unguium and tinea pedis 

As test compounds, solutions were prepared by dissolving 

raw powders of KP-t03, amorolfine and terbinafine in a concentration of 

1% thereof to ,mixture solution of polyethylene grycole #400 : ethanol 

(75 : 25 v/v), respectivly. Capsule of terbinafine was prepared by 

crushing the marketed tablet, suspending in the concentration of 100. 

mg/ml into Miglyol 812 (available from Mitsuba trade Co., Ltd)with glass 

homogenizer uniformity, and injecting the resulting suspension into 

each capsule in the concentration of 40 mg/kg depending on body 

weight measured on administration day. A solution of KP-103, 

amorolfine or terbinafine in the amount of 0.1 ml was applied a plantar 

skin and nail of one foot once a day for 30 consecutive days. In case of 

terbinafine capsule, one capsule (40 mg/kg) was administered orally. 

15 

2O 

25 

EXAMPLE 4 

Evaluation of drug effect on tinea unguium 

The effect on tinea unguium was evaluated by the following 

method. 

Animals were sacrificed two days after the last treatment. 

One hind foot was excised and wiped sufficiently with the cotton sweb 

containing alcohol. Nails (three in total) of one hind foot was excised 

and miced by a scissors. It was transferred into glass homogenizer and 

was homogenized adding 4 ml double-concentration phosphate buffered 

saline (Phosphate Buffered Salts, available from Takara Shuzo Co., Ltd.) 

containing 4 % of trypsin derived from pig pancreas (available from 

BIOZYME Laboratories Limited). The reaction was carried out with 

shaking at 37°C for one hour. After a centrifugation, the obtaining 
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precipitate was washed three times by centrifuging with phosphate 

buffered saline in order to remove trypsin. The precipitate was 

suspended with 4 ml of distilled water and put into dialysis membrane 

(fractional molecular weight: 12,000-14,000, made of cellulose, available 

5 from VISKASE SALES Corporation). Dialysis was carried out into 3 L of 

distilled water at 49C for 14 days. Dialysis water was replaced twice a 

day 28 times in total. After a centrifugation, 1 ml of phosphate buffered 

saline was added to the precipitate obtained by removing the’ 

supernatant to prepare a suspension. This suspension was defined as 

10 stock solution and was diluted by tenfold. To Sabouraud dextrose agar 

medium (20 ml) containing the antibiotic substance described in 

Comparative Example 1 were added 100 pl of the stock solution or the 

dilution. After the cultivation was carried out for 10 days, the result 

was described as "fungus-negative" when no colony of fungus was 

15 observed in all medium (detection limit: 10 CFU/feet). The number of 

fungus-negative feet in the nail was counted. When the colony was 

appeared on the medium, the number of colonies (CFU) was counted to 

calculate the number of colonies in the nail of one foot by the dilution 

rate. After Kruskal Wallis Test was carried out for the number of fungi 

20 in the nail, the multiple comparison was carried out based on Tukey 

method to analysis the significant difference between groups. Those 

results were shown in Figure 3 and Table 3 thereof was made. In Figure 

3, the number of CFU in nails in each treated group was plotted and the 

mean number of CFU was shown by horizontal line and numerical value. 

25 Using the above,mentioned suspension, sufficient removal of 

the remaining drug was determined by the present evaluation method in 

the same manner as in Example 2. 
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EXAMPLE 5 

Evaluation of drug effect on tinea pedis 

Skin pieces of hind feet were excised from each animal 

described in Example 4. A removal of the drug and a dete,1i,ination of 

the remaining drug were carried out in the same as in Example 2 except 

that dialysis for removing the drug carried out for 3 days and that 

dialysis water was changed six times in total. The sufficient removal of 

the remaining drug was confirmed. 

Then the drug effect was evaluated in the same manner as in 

Example 4 (detection limit: 20 CFU/feet). Those results were shown in 

Figure 4 and Table 4 thereof was made. In Figure 4, the number of CFU 

in the skin in each treated group was plotted and the mean number of 

CFU was shown by horizontal line and numerical value. 

15 TABLE 3 

Test substance 

The number of feet 
with fungus-negative 
nail/ 
Total number of 
infected feet 

Mean number of 
fungal cells in the 
nail 
(Log CFU -,- SD) 

Vehicle for topical use 

KP- 103 solution 

Amorolfine solution 

Terbinafine solution 

Vehicle for oral use 

Oral preparation 

of terbinafine 

0/10 3.70 ___ 0.44 

0/10 2.20 _+ 0.56 ** 

0/10 3.26 _+ 0.54 

0/10 3.21 ± 0.47 

0/10 3.76 ± 0.67 

0/10 3.80 ± 0.44 

**: significant difference versus the vehicle for topical use, the vehicle 
for oral use and the oral preparation of terbinafine in 0.01% of 
significant level is shown. 
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As shown in Figure 3 and Table 3, no foot with fungus- 

negative nail was observed in all groups treated with substance tested 

for 30 days. But, KP-103 significantly reduced the number of fungal 

cells in the nail as compared with the vehicle for topical use. The 

therapeutic effect thereof was significantly superior to the oral 

preparation of terbinafine. On the other hand, no significant fungicidal 

effect was seen in arnorolfine and terbinafine (for exteranl use, oral use) 

as compared with the vehicle. The theraPeutic effect thereof was not 

seen. As mentioned above, it was suggested that KP-103 exhibited the 

therapeutic effect on tinea unguium by topical application and that KP- 

103 could cure tinea unguium earlier than the oral preparation of 

terbinafine. 

15 

TABLE 4 

Test substance 

The number of feet 

with fungus-negative 

skin/ 

Total number of 

infected feet 

Mean number of 
fungal cells in the 
skin 
(Log CFU ± SD) 

Vehicle for topical use 

KP- 103 solution 

Amorolfine solution 

Terbinafine solution 

Vehicle for oral use 

Oral preparation 
of terbinafine 

0/10 4.37 ± 0.33 

10/10 ** < 1.3 ** 

4/10 1.74 ± 0.45 * 

10/10 ** < 1.3 ** 

0/10 3.85 ± 0.68 

10/10 ** < 1.3 ** 

*: significant difference versus the vehicle for topical use in 0.05 % of 
significant level is shown. 

**: significant difference versus the vehicle for topical use and the 
vehicle for oral use in 0.01% of significant level is shown. 
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5 

As shown in Figure 4 and Table 4, the excellent therapeutic 

effect on tinea pedis was seen in all drugs, KP-103, terbinafine and 

amorolfine in either case where it was evaluated by the rate of fungus- 

negative foot or where by the number of fungal cells in the skin. On the 

other hand, it became clear that KP-103 exhibited the excellent 

fungicidal effect on tinea unguium, although terbinafine and amorolfine 

did not exhibited the therapeutic effect on tinea unguium as shown in 

Figure 3 and Table 3. 

10 

15 

2O 

25 

INDUSTRIAL APPLICABILITY 

As mentioned above, recently developed drugs having an 

extremely potent activity against Trichophyton in vitro such as 

lanoconazole brings about the judgement of fungus-negative according 

to the conventional method regardless of the existence of the no-treated 

fungus in the skin, since the drug remaining in the treated skin inhibits 

a growth of the fungus in the skin. 

On the contrary, according to the present invention, an effect 

of an antimicrobial agent can be evaluated accurately, since a remaining 

drug can be removed by dialyzing the infected site with a microorganism 

of animal or biosample such as the treated skin using a dialysis 

membrane. Furthermore, although it is difficult to quantitatively 

compare of an antimicrobial effect such as an antifungal effect in 

conventional method, the present evaluation method enables the 

antimicrobial effects to compare quantitatively, since the number of 

viable fungi in the infected site of an animal or a bioample such as a skin 

can be determined precisely. In addition, the therapeutic effect based 

on the present evaluation method reflect a result as to relapse in the 
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15 

conventional method and therefore an effect to prevent relapse can be 

estimated by evaluating at earlier time after the treatment according to 

the present evaluation method. Therefore, in the present evaluation 

method, a true effect of an antimicrobial agent can be evaluated and it is 

possible to select an antimicrobial agent having an excellent sterilization 

effect against fungi in vivo or an antimicrobial agent of complete cure 

type which does not bring about relapse. As mentioned above, the 

present evaluation method is very useful as a method for evaluating the 

antimicrobial agent. 

Additionally, in onychomycosis it is the first time that it is 

possible to evaluate a therapeutic effect against onychomycosis on a 

model of tinea unguium by the present evaluation method. 

As a result of the evaluation of the therapeutic effect against 

onychomycosis according to the present evaluation method, it comes to 

clear that KP-103 exhibits the excellent therapeutic effect against 

onychomycosis with a simple application on which the effect is not 

exhibited using the conventional topical antifungal agent. Therefore, 

KP-103 is a beneficial agent for treating onychomycosis, industrially. 
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CLAIMS 

I0 

15 

1. A method for detecting a pathogenic microorganism which 

comprises infecting an animal or a biosample with the pathogenic 

microorganism, administering an antimicrobial agent comprising a 

compound having an antimicrobial effect or a composition thereof before 

or after the infection, then removing the antimicrobial agent, and 

thereafter detecting the viable pathogenic microorganism in the infected 

site with the pathogenic microorganism. 

2. The method for detecting a pathogenic microorganism of 

Claim 1, in which the pathogenic microorganism is a bacterium or a 

fungus. 

3. The method for detecting a pathogenic microorganism of 

Claim 2, in which the fungus is a pathogenic fungus causing superficial 

mycosis or deep mycosi.s. 

2O 

4. The method for detecting a pathogenic microorganism of 

Claim 1, in which the antimicrobial agent is a therapeutic agent for 

superficial mycosis, a therapeutic agent for deep mycosis and an 

antibacterial agent. 

25 

5. The method for detecting a pathogenic microorganism of 

Claim 1, which comprises removing the antimicrobial agent using 

dialysis or ultra filtration. 
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6. The method for detecting a pathogenic microorganism of 

Claim 1, in which the infected site with the pathogenic microorganism is 

a skin or a nail. 

7. The method for detecting a pathogenic microorganism of 

Claim 1, in which the administration of the antimicrobial agent is 

carried out percutaneouslly, orally or intravenously. 

10 

8. The method for detecting a pathogenic microorganism of 

Claim 1, which comprises treating the infected site with the pathogenic 

microorganism with a digestive enzyme to detect the pathogenic 

microorganism. 

15 

9. A method for evaluating an effect of an antimicrobial agent 

which comprises detecting a pathogenic microorganism according to the 

method for detecting the pathogenic microorganism of Claim 1, 2, 3, 4, 5, 

6, 7 or 8. 

10. An antimicrobial agent obtained according to the method 

for evaluating an effect of an antimicrobial agent of Claim 9. 

25 

1 1. A method for detecting an antimicrobial agent which 

comprises infecting an animal or a biosample with a pathogenic 

microorganism, administering an antimicrobial agent comprising a 

compound having an antimicrobial effect or a composition thereof before 

or after the infection, then excising the infected site with the pathogenic 

microorganism, placing and cultivating it on a medium containing the 

Page 40



5 

- 37 

pathogenic microorganism, and thereafter detecting a existing the 

antimicrobial agent in the infected site with the pathogenic 

microorganism through a growth inhibition of the pathogenic 

microorganism observed around the infected site with the pathogenic 

microorganism. 

I0 

15 

12. A therapeutic agent for onychomycosis comprising an 

antifungal agent compound having a group represented by the formula 

(I): 

/ (CH2)m~ R1 

~ (CH2)n / 
\ R2 

(I) 

wherein, R~ and R2 are the same or different and are hydrogen atom, C1_6 

alkyl group, a non-substituted aryl group, an aryl group substituted 

with 1 to 3 substituents selected from a halogen atom, trifluoromethyl 

group, nitro group and C1_6 alkyl group, C2_s alkenyl group, C2_6 alkinyl 

group, or C7_12 aralkyl group, 

m is 2 or 3, 

nis 1 or2, 

or a salt thereof as an active ingredient. 

25 

13. The therapeutic agent for onychomycosis of Claim 12, in 

which the compound is the compound represented by formula (II)" 
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][ N 

] *,]OH ~H3      /(CH2)m~ /R1 

Ar 
~ (CH2)n " 

" R2 

(II). 

10 

15 

wherein, Ar is a non-substituted phenyl group or a phenyl group 

substituted with 1 to 3 substituents selected from a halogen atom and 

trifluoromethyl group, 

R1 and R2 are the same or different and are hydrogen atom, C1_6 alkyl 

group, a non-substituted aryl group, an aryl group substituted with 1 to 

3 substituents selected from a halogen atom, trifluoromethyl group, 

nitro group and C1_6 alkyl group, C2_s alkenyl group, C2_6 alkinyl group, or 

C7_12 aralkyl group, 

m is 2 or 3, 

n is I or 2, 

X is nitrogen atom or CH, and 

* 1 and *2 mean an asymmetric carbon atom. 

2O 14. The therapeutic agent for onychomycosis of Claim 13, in 

which the compound represented by the formula (II) is (2R,3R)-2-(2,4- 

difluorophenyl)-3-(4-methylen piperidine- 1 -yl)- 1-( 1 H- 1,2,4-triazole- 1-yl) 

butane-2-ol. 

25 15. A method for evaluating an effect of an antifungal agent 

which comprises administering the antifungal agent to a patient whose a 

skin or a nail is infected with fungus, thereafter excising the keratin 
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substance or the nail, and then detecting the viable fungus in the 

keratin substance or the nail after removing the antifungal agent. 

5 

10 

16. A method for detecting an antifungal agent which 

comprises administering the antifungal agent to a patient whose a skin 

or nail is infected with fungus, thereafter excising the keratin substance 

or the nail, placing and cultivating it on a medium containing the fungus, 

and then detecting a existing antifungal agent in the keratin substance 

or the nail through a growth inhibition of the fungus observed around 

the keratin substance or the nail. 

17. An antifungal agent obtained according to the method for 

evaluating an effect of the antifungal agent of Claim 15. 
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ABSTRACT 

A novel method for evaluating an effect of an antimicrobial 

agent which comprises removing the antimicrobial agent remaining in a 

5 biological sample or the like to thereby accurately evaluate the effect of 

the antimicrobial agent ,without being affected by the remaining 

antimicrobial agent. A therapeutic agent for onychomycosis which can 

be obtained according to the evaluation method of the drug effect. 
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Docket No. 700938-052220-DIV 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Tatsumi et al. 
Application No.: TBA (Divisional of 10/031,929) Group No.: TBA (1651) 
Filed: Herewith Examiner: TBA (Srivastava, Kailash C.) 
For: METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND 

ANTIMICROBIAL AGENT, METHOD FOR EVALUATING EFFECT OF 
ANTIMICROBIAL AGENT, AND ANTIMICROBIAL AGENT 

MAIL STOP PATENT APPLICATION 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

PRELIMINARY AMENDMENT 

This Preliminary Amendment is being filed in the U.S. Patent and Trademark Office 

concurrently with the divisional application in the above-identified matter. Preliminary to the 

calculation of the filing fee and examination on the merits, please amend the application 

identified in caption as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims begin on page 3 of this paper. 

Remarks begin on page 5 of this paper. 

BOS!314188.1 
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In re application of: Tatsumi et al. 
Application No: TBA (divisional of 10/031,929) 
Preliminary Amendment dated October 14, 2003 

Amendments to the Specification: 

Group No.: TBA (1651) 
Examiner: TBA (Srivastava, K.) 

On page 1, before line 1, please add the following heading and paragraph: 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a divisional under 35 U.S.C. § 120 of copending application 10/031,929, filed 

January 25, 2002, which is the National Stage under 35 U.S.C. § 371 of International Application no. 

PCT/JP00/04617, filed July 11, 2000, which claims the benefit under 35 U.S.C. § 119 of Japanese 

Application No. 214369/1999, filed July 28, 1999. 
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In re application of." Tatsumi et al. 
Application No: TBA (divisional of 10/031,929) 
Preliminary Amendment dated October 14, 2003 

Group No.: TBA (1651) 
Examiner: TBA (Srivastava, K.) 

Amendments to the Claims: 

Prior to examination of the above-described application please amend the claims as follows. 
This listing of claims will replace all prior versions, and listings of claims in the application: 

Listing of the Claims: 

Claim 1 (ORIGINAL):     A method for detecting a pathogenic microorganism which 
comprises infecting an animal or a biosample with the pathogenic microorganism, administering 
an antimicrobial agent comprising a compound having an antimicrobial effect or a composition 
thereof before or after the infection, then removing the antimicrobial agent, and thereafter 
detecting the viable pathogenic microorganism in the infected site with the pathogenic 
microorganism. 

Claims 2- 17 (CANCELLED). 

Claim 18 (NEW): A method for treating subject having onychomycosis comprising 
administering an effective amount of an antifungal agent compound having a group represented 
by the formula 

(I):             / (cn2)m~ / R1 
N 

/~ 

(I) 
\ 

(CH2)n / \ R2 

wherein, RI and R2 are the same or different and are hydrogen atom, CI-6 aldyl group, 
a non-substituted aryl group, an aryl group substituted with 1 to 3 substitutuents 
selected fi’om a halogen atom, trifluoromethyl group, nitro group and Ci-6 alkyl 
group, C2-s alkenyl group, C2-6 alkinyl group, or CT-m aralkyl group, 

m is 2 or 3, 

nis 1 or2, 

or a salt thereof as an active ingredient, to a subject having onychomycosis. 

Claim 19 (NEW): 
represented by formula (II): 

x)q. 

[ ,1?H !:3((CH2)m~R1. 
CH2--? -- 

Ar \ (CH2)~ " " R2 

The method of Claim 18, in which the compound is the compound 

l 
! 
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In re application of: Tatsumi et al. 
Application No: TBA (divisional of 10/031,929) 
Preliminary Amendment dated October 14, 2003 

Group No.: TBA (1651) 

Examiner: TBA (Srivastava, K.) 

wherein, Ar is a non-substituted phenyl group or a phenyl group substituted with 1 to 
3 substituents selected from a halogen atom and trifluoromethyl group, 

R1 and R2 are the same or different and are hydrogen atom, CI_6 alkyl group, a non- 
substituted aryl group, an aryl group substituted with 1 to 3 substituents selected from 
a halogen atom, trifluoromethyl group, nitro group and Cl-16 alkyl group, C1-8 alkenyl 
group, C2-6 alkinyl group, or C7-12 aralkyl group, 

m is 2 or 3, 

nis 1 or2, 

X is nitrogen atom or CH, and 

* 1 and *2 mean an asymmetric carbon atom. 

Claim 20 (NEW): The method of Claim 19, in which the compound represented by the 
formula (II) is (2R,3R)-2-(2, 4-difluorophenyl)-3-(4-methylen piperidine- 1-yl)- 1-(1 H- 1,2,4- 
Iriazole-l-yl) butane-2-ol. 
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In re application of: Tatsumi et al. 
Application No: TBA (divisional of 10/031,929) 
Preliminary Amendment dated October 14, 2003 

REMARKS 

Group No.: TBA (1651) 
Examiner: TBA (Srivastava, K.) 

Applicants have amended the specification to comply with the provisions of 35 U.S.C. § 

120. As such, these amendments do not constitute new matter and their entry is respectfully 

requested. 

Applicants have rewritten claims 12 through 14 in method form. These claims are 

supported throughout the specification, see particularly pages 16 - 19 and the examples. As such 

these amendments do not constitute new matter. 

In parent application U.S.S.N. 10/031,929, certain rej ections of claims 12 - 14 were 

made. Although those claims specified that the specified use of the claimed antifungal agent was 

"a therapeutic agent for onychomycosis" because they were compound claims, this intended use 

did not effect the Examiner’s citation of art against those claims. Applicants respectfully submit 

that none of the references cited therein are applicable to the present method claims. Indeed, the 

Examiner implicitly acknowledges this at page 3 of the Office Action (mailed July 18, 2003 in 

the parent application), stating: 

Even though the antifungal/fimgicidal composition taught in the examiner- 
cited prior art do not refer to "therapeutic agent for onychomycosis", to 
artisan of ordinary skill the claims remain anticipated by the examiner-cited 
art because the functional intended use of a composition does not materially 
change a composition and is accordingly, not given any patentable weight. 

Here, however, the claims are directed to methods for treating such conditions and the failure of 

the Examiner-cited prior art to suggest such a method does result in patentability. 
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In re application of: Tatsumi et al. 
Application No: TBA (divisional of 10/031,929) 
Preliminary Amendment dated October 14, 2003 

Group No.: TBA (1651) 
Examiner: TBA (Srivastava, K.) 

Accordingly, Applicants respectfully submit that the present claims are in condition for 

allowance. Early and favorable action is requested. 

Respectfully submitted, 

Ronald I. Eisenstein, Reg. No. 30,628 
NIXON PEABODY LLP 
101 Federal Street 
Boston, MA 02110 
(617) 345-6057 (phone) 
(866) 743-2115 (fax) 
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Practitioner’s Docket No. 700938-052220-DIV PA TENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s): Tatsumi et al. 

Serial No.: TBA (Divisional of 10/031,929) 

Filed: Herewith 

Group: TBA (1651) 

Examiner: TBA (Srivastava) 

FOR: METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND ANTIMICROBIAL 
AGENT, METHOD FOR EVALUATING EFFECT OF ANTIMICROBIAL AGENT, AND 
ANTIMICROBIAL AGENT 

MAHJ STOP PATENT APPLICATION 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

CERTIFICATE OF MAILING 

hereby certify that this correspondence, on the date shown below, is being deposited with the United States Postal 

;ervice with sufficient postage as First Class Mail in an envelope addressed to Mail Stop Patent Application, 

Date: ’~)/�/~ ~.L~,da Ginsl~erg i," "~ ) 

Sir: 
INFORMATION DISCLOSURE STATEMENT 

In accordance with the provisions o f 37 C.F.R. § § 1.56 and 1.97, Applicants herewith submit the 

publications and/or patents shown on the attached form PTO-1449, for consideration by the Examiner in 

connection with the examination of the above-identified patent application. 

REMARKS 

In accordance with the provisions of 37 C.F.R. §1.97, this statement is being filed: 

(1) with the filing of this divisional utility application. 
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(2) 

(3) 
(4) 

(5) 

within three (3) months of the Filing Date or before the mailing date of the First 

Office Action on the merits; or 

within three months of the mailing date of the PCT International Search Report; or 

after the period defined in (1) but before the mailing date of a Final Rejection or 

Notice of Allowance, and the requisite Certification or fee under Rule 1.17(p), namely 

$240.00, is included herein; or 

after the mailing date of a Final Rejection or Notice of Allowance but before the 

payment of the Issue Fee, and the requisite Certification, petition, and petition fee are 

included herein. 

It is respectfully requested that each of the documents shown on the attached form(s) PTO-1449 be 

made of record in this application. Copies of these documents (CHECK ONE): 

X are enclosed herewith; 

have been cited in the parent application, and are thus not being resubmitted herein. 

Early examination and allowance of the present application are respectfully solicited. 

FEE AUTHORIZATION 

Should any fees associated with the submission be required, the Commissioner is authorized to 

charge the missing fee to our Deposit Account No. 50-0850. Any overpayments should be credited to said 

Deposit Account. 

Respectfully submitted, 

Date: /O/~V"/~o -Y 

Ronaid I. Eisenstein, Reg. No. 30,628 
NIXON PEABODY LLP 
101 Federal Street 
Boston, MA 02110 
(617) 345-6054 
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FORM PTO-1449 

INFORMATION DISCLOSURE 

STATEMENT 

DOCKET NO. 700938-52220- SERIAL NO.: TBA (Divisional of 

DIV 10/031,929) 

APPLICANT(S): Tatsumi et al. 

FILING DATE: Herewith GROUP NO.: TBA (1651) 

EXAM. DOCUMENT 
INITIALS NUMBER 

AA 5,962,476 

AB 5,716,969 

AC 5,620,994 

DOCUMENT 
NUMBER 

BA    8-103291 

BB 10-28597 

BC WO 94/26734 

* U.S. Patents 
which are 

National Phase 
Entry of above 
are 5,962,476 
and 5,716,969 

UNITED STATES PATENT DOCUMENTS 

DATE 

10/5/99 

2/10/98 

4/15/97 

INVENTOR]ASSIGNEE 

Naito et al. 

Naito et al. 

Naito et al. 

CLASS 

4/23/96 

FOREIGN PATENT DOCUMENTS 

DATE COUNTRY CLASS 

Japan (and English 
abstract attached) 

2/3/98 Japan (and English 

abstract attached) 

PCT 11/24/94 

SUBCLASS 

SUBCLASS 

FILING DATE 
IF 

APPROPRIATE 

TRANSLATION 

OTHER DOCUMENTS (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.) 

CA 

YES/NO 

Y 

Y 

*Yes 

EXAMINER: DATE: 
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L1 ANSWER 1 OF 1 WPIDS COPYRIGHT 2002 DERWENT INFORMATION LTD 

AN 1996-253890 [26] WPIDS 

DNN N1996-213392 DNC C1996-080384 

TI Evaluating antifungal agent quantitatively - comprises implanting fungi 

causing disease in skin, admin, of antifungal agent, cultivating and 

measuring scale of formed colony.. 

DC B04 C07 D16 S03 

PA (POKK) POLA CHEM IND INC 

CYC 1 

PI JP--08103291 A     19960423 (199626)$ 

ADT JP--08103291 A 1994JP-0239983 19941004 

PRAI 1994JP-0239983 19941004 

AN 

AB 

4p 

1996-253890 [26] WPIDS 

JP 08103291A UPAB: 19960705 

Evaluating an antifungal agent comprises implanting fungi causing disease 

in skin and administering antifungal agent, followed by cultivation, and 

measuring the scale of the colony formed. 

ADVANTAGE - Quantitative evaluation of antifungal agent can be 

effected. 

Dwg. O/O 

Page 65



CI2Q 1/06 6807-48 

GOIN 33/15 B 

(A) 

103291 
(43)~.~H xlzJ~8~F-(1996) 4PJ23B 

F1 

(21) Ll:Sma:-R     e~mSlZ~- 239983 

(22)/HmB -~6tP(1994) 10P] 4 B 

B ~1~1~:~o~ r~3~rm El ~l~;~l~:~’t~ 
~’~ ¯ ~l~.j ~:.~ 

~l~ :~/~ e~]~)~( 3 0 L 

(71) ~tiiiA 

(32)~@ 

(V4) {~eJLA, 

(~ 4 ]~) 

(54) [~~] ~l~J~q~ 

(5~) [~] 

~F~-~. 

000113470 

~) I I P~ ~1~--~ ~’P’~ I~ ~ ~:ltJ’560 

r~m l~p, 

~Jll~Jlll~,~l~:~,~. 2 --15-- 5 

Page 66



J 

Page 67

1

(SF BFERR© HE A)

[ARH 1) HVORMKREKRKRERRKRABE

LAB, BRAERSEL. UMSECRMLORRUR

INSIS. BeebIceALATA—OKS

SEMELTHRMAOCRHEPRTSCCERRLTS

PiBAOPPA.

GER 2) OHPILRRACHSLAB. HEEAB
ERBREOPORMIBML, LOSRKIRMEOR
RLUSil. SBIeALRao

OREZEHEUCHRBACHBtERTSCLERA

ETSHRBAOMAK.

[ARA3) KMAOKHOPEA. WeLedDo=

—OREZS, WHAILAERINERBRCHMHALUTAS

COCHDSARA 1 Rid 2RROMMK.

(RAOFM)

(0001)

(EXLOA) AHI. HRBAOPUEKIC BS
L. Bic#U<ti, RANORBRELERCERTSS

EKKPSERRPRBAMOPGRICRTS.

{0002)

[EROBA) SHAIKAU CREERBERSI120

OMSEISVICOHALCRHANTHS. BHMSWRA

(EGR. 4G. SERARATSEBRSN

SHBORBNOBS ¢. MV RLARSETSHMO

ARSSMSA5NS. Chih, ApRAORRIAGE
RELTHSEHTHD. COMMUMSZAHOAH

MRMACH SRD, RRCRHA
a BZBDORMAILAYSABODTBAKAT

DPoEBtSHS. KRAOHBOTAALMIICZAW

Pe DILBV72 EDOPMTSBDEOCHS.

{0003) @%,. ERAOBKOTHARR ZRRL

20

30

TRIBAL. HRODBREROWL. TNE-
A, TNEORBOLATSARMROREHKL. 2H

WECCRRLEMtBRE UTATOR. LSLart

5. COATS1] SMHRCRABOGE

LeRES. Ho THHETHD. BK. DELDEA

TIBIDS. SRKERAMHSAURYIKZOT
LEDOC. TOAKHTH. KRAKAI SABOAR

aHCATH. ELVEBNTERMOK. LEAS

tT. FHABAONMMVERE LO TENST LMS

<. REC EFERROSEL THOBYRERRITSLE

NEHHRBHEALATScBReEnNseacesVa<cAD

ok. Bit. SBIRRAELOIENKHRBIALA

LUDSHERBACOARBEBAL¢CHMANTLAKY

LOeBDOKMHEMHA TEC eEDEORY. BK. Hi

HBMOSBOTD> - EMDORGESBERENTHS
Oo’, WMHZTSEKOMRSECHS. RMAERTSAR

LHSSRRBEROPMGAR EC LTT - choo
MREAB UTA eEUAD ECA.
(0004)

40

50

SHE8-103291
2

(REMBRULLDETSRA) Hot. SRA
RARBAOMPMAT A SPHERETSOLE BAH
iTS,

(0005)

[IRBtMRISEDOFR) LPRREBMEAL KR

FSSMMBEAORMRRRERAOKB

DERCKETSEHA. PHSFERERHHBRHARS
BREE. EMPPETSRABRKCRKBEATOR

MeigithCELCBSNRIOL—OKSS OMI

MOT RYBHRARMASCEERELTRE

Metis. ,

(0006) Tbs. ARIA, BHORMICRA
RBERRREBMLER. RREENSL. LOSE

KERMLORM LLSIE L. MitbITa

LKEIDXI-OKESEMELUTEMAOHBEERET

SLCLEMALTSHRBAORMKETERTSOOT

5S. Hk. SHAR, DRCEREERS URE. HX

TRABERRBEBEL, LASEKRMLDUERL

APRAESL, SRIEKER LR IOT—-O*w

ZSCCHELTEMAOKRBEPRTSCLERMeT

SHRBAOMMKERKTSOOCHS.

(0007) SRAKSBWC. HABAIC( 5 mits.

1) RABEATSLSR. 2) 1) OLKGMES
CHROMOMEE RRL, MRKABNEMRT
HOABERRAHWM7S LDASHATHUMB EME
nS,

(0008) CUT, KRAORABHEAOPMKOM
AOCDSHB. RERKRERABTHOM, THE

BYERS NARS Sie ol. KUT 4 >Re OCTrichoph

yton) . 220 AR—-DARM Microsporum) . LUT

JED 4 +> (Epidermophyton) SOFSLMRBS
Fe>7a4 WR (Candida) . VORPR Walassezi

a) OFRZBR. RUCNSFORREMMISNS.

CORBERRE UT. ARCEMIS L TREEE

GULEBRER. FRBKAEZATSLIONAZTEK

AERRR METRAR LETRABRECK
ALERRSTE SD. ,

(0009) SRRAEKAD SNSZHBML LTH.

AM. AAS bh. BIE bh. VEY. POAT

FEMAFSNS,. THSOMWMORMOHKOBIE

ARE ULC. BRtRMRLCLBATSAK. HRER

WatCT 4RARECRSARK. PO-KENYF

i KRAEHESUATONSM, BHHORLODZO

—AENY FRAELY.

{0010) RRHOKRSIH. BREOBRK LOTR

720. B@RES, GORS. BURARSSARISNS
a, BERSARELI.

(0011) BRAAKKSWT. HBOBHELCRRE

OBS Li, OTHEKKHITTOLY. HBOBER

KRRAORS*AAI, HEABMOMRYNRAPT

Page 67



/ 

(3) 

Page 68

3

2S. A. ERBORHEAORRABCHET OH

Sid, THRAMOSBRIMEASSNRBAORMS

RESPCE SD. HMABAIOKRMEHERTS

Bei. KRARSR. RBBMETOMEBits
2S ODUFEUV.

(0012) RM XONARERMTSITI. BEI

UCHRRELEER. MHMGAZSORMEWDOMLABI

ieee DILKI~20K 2 OmiMTHigkhh,

OMEN. ABUAOMBERATSANCHILKD

WIIG A, EEF LV IYNIA— |} SORBHABET

HTS OAMMFELV

(0013) B5HNAAWAOBRAY SiHHELT

th, FBPOHSESKADThSSOTHNTHIZ

Rovita<. BAM. toi. BETOwe

Hh. Very ZTRRSMRARTSS.

(0014) #2, 10~40T. PEL<HU2OW~
40CTCIDI—MAHTSO, WAI
~2O0 RMMPRMTN,
(0015) ee. BHLITERLEDNO—OXe

SEMETS. DOI—-OASBAOME. HE (1)

RUSS (s) EHBL. TOM (1 &s) ROT,

DY bh O-WENMKTSOARHELI
(0016) HBROLHE. 2ON-—-OKAA2, FB

MILTHERENKRBRMENHKLTFSTLMTSS,

ORBMILIN-—-ORKZ* CABREL OMOMBEE

FTRRRCHD. MARAE ORRONRBAte cla

—O&CHBL. FUR ION-OKESEMET

SLLCKDERCES. TOCHMOHWRELT
2. BeSRErMaby FORBAREAITRE

L. OBCRICK KLOBREHERLTDEDL. Bite

RECLQ—-7ULPBRORMCRHBELOLRULT

BRtWELTORY. KOHBABRONBAEH.,

BA LSEFSSNEL. MRAHRRSCHETERRL
LTNEBKOIYbLO-WETSLECTHS. CMAE

ihn. BoTMAKCARHER< BROIDY bo-

SESCLEMTES, CLO CHYS3> +O)RB

td, BPRCORMRARHETO RN.

[0017) £X%. ERPCOMAORRERRAK

2EULTY. TNENOKRAOKERAERIN

IZ. AAORRHESOHABAIRSBORE¢ FH

FLEMCES BK. FRALEYCBAREEL

TT. PRMEAVERBSII. TOMRHLELCOR

(HAI. BAOPHE. AB ORPHGZE) atCAS.

(0018)

(RHA) LF KRHA SBTCBRL <SARRIZO

CHATSi, ARBUMCNOSRAKSRS

BZvwTtBesECEAY.

(0019) ##@1

RRAHBOREH

(1) DY hO-WRKRFIOLER

~
~

>
ow

10

20

30

40

50

SRMES-10329)1
4

hUD74hYTIMM1 18 9&€® (Trichophyton nen
tagrophytes TINM1189) MEU STO-BMEASY Ic

HHL. 27CT2 | AWMLR. BRR. ASYkI

REILCRM(0. 1IBRRXORMEEM (v4

—>Y>80) 4%) 404A. ADY|+HRH*EBSHTH

OMok. RIBRUBRA-VERLBREMADE

FeBK. HEFUMRHARCAVY rL2x10'

cfu/ml. COR. AURREMREAY

THRO 1 OPFTRBRAISHRL. (54FFRR

YTO-BKYv—Viri 00 wv iSoeRLZ7CTTC

##L. SAB. SBR. 7HSBKtHENEBRER

ULE.) TCORELRGLTUTD-BRVREER

LA. BVTO—-BRS7OnSsFTSE100uS
“EL, YY RIT YysSO0ugYal. FOIAVaz=OI—

WLIO ug saleBYLURACHERUM. THSRe

WHIIMBOLAE ARYA, ABOARIISEM

ORDRECHELED, THEDAOMAESD,HOME

UCV SO—BKPEREERUE TT SMD. KK.

Fa-BRIIRBLEAN—FEH2m, £210

BOS VERO (BOkMOBRIRKH 5 he

7). COMKDATBRARETNEN1 OW IA

1. 2Z7CCS AMBLERIO-—-44HElLEe

(1) 49% (s) 2/¥ATCTHHLA. THSEIlEs

EBWIEDUAMAMEHRWER57OERBREK.

OM CBRLEEBRENHRBRI7Oy ble. TO

(REITOMT. 4ARBBRERABDIELE. COS

626A—-ERBRBRCHOK. CNHSEORBRER1 ~

SIRT. CHOBRMNSAMEITOyYbhANTS

0. JES KARRORO TCEMRAACHS. BITRE

SEUCTHSTEMRMS.

{0020) (2) Hlty }ERANOKRBROTE

N— bbw AGHEIEy b}OHREA 2HMER

RINVUAY CREB. AAT-TFEBVARUY ETT

LURRERBMStH. RK. }VUII4hKYTIMM

1 18 9#€ (Trichophyton mentagrophytes T1MM1189)

HROEFEIX10'c futity HREM

RS (AR2mOACR) CRRLK. BHEB130HB

RU2 0B BKtty LEBRUBRAMEBES 2cn

OAR. 1XPBACKHR. BEATS
FROOMBEMS. MMAMBNTST1 OSH

kk. CORMOARLOMCRARHOUTN—-BKE
RiTIBHAH2? 7TCCHRLA. MHESABKEIWtY

hS5S EEG 1 ONMOBARRME LACRAKHET.

STOORIZDAAMEBMLEA. THE 1 Mtr 1 0

HAIGHRhe. HomiLteovige (AvetsS
D) ROK. Qty KKBRE) IBOBAARI

1MSEOKH1. 76440. 231. 208BDE
NO. 84640. 763 CTHSok. MBKBBLE

DY RO-WEDABOHRED. 1MNBKVOBK
HBasocfucthhank.

Page 68



~J~--~JR 104 10s 10e 101 10o 10-1 ~]M~f~ 

,~-~-:,,~) &6 2.5 1.’/ 0.6 0.1 0 0.9/ 

¯ )-~L 4 2.2 1.6 0.? 0.l 0 0.96 

(0024] 

t:-9 ~--~,/--,~- "r R / --~ 

misfit@ (~) 

too 

96 

I00 

99 

100 

[0025] 
[~t3] 

~8-103291. 

6 

¥.~181~ (ct~) 

200 

2 

100 

5 

120 

[0026] ~4-. 

~A (~)--)~)~B ~) i:~ 
~@~<~. ~A~4%1~, ~B~2~ 

A~I=~<~~~~. ~,:~_.~ 

~. 

[0027] 

[~4] 

~A 

~mB4~ 

~B2~ 

200 

30 

60 

200 

[0028] 

Page 69



L2 ANSWER 1 OF 1     WPIDS COPYRIGHT 2002 DERWENT INFORMATION LTD 

AN 1998-162531 [15] WPIDS 

DNN N1998-129298 DNC C1998-052383 

TI Determining skin irritation - comprises treating skin model with sample 

substance, removing sample substance and culturing skin model in large 

amount of culture liquid. 

DC B04 D16 S03 

PA (GNZE) GUNZE KK 

CYC 1 

PI Jp--10028597 A 19980203 (199815)$ 9p 

¯ JP---3129662 B2 20010131 (200109) 8p 

ADT JP--10028597 A 1996JP-0206509 19960716; JP---3129662 B2 1996JP-0206509 

19960716 

FDT JP---3129662 B2 Previous Publ. JP--10028597 

PRAI 1996JP-0206509 19960716 

AN 1998-162531 [15] WPIDS 

AB JP 10028597 A UPAB: 19980410 

Determining skin irritation comprises treating a skin model with a sample 

substance, removing the sample substance and culturing the skin model in a 

large amount of culture liquid. 

ADVANTAGE - The method can substitute a skin irritation test using an 

animal. In an example, 0.5 g chloroform was added to 50 g of 3 mg/ml Type 

I collagen solution and homogenised at 6000 rpm for 1 minute and poured in 

a stainless steel frame and frozen at -40 deg. C and freeze-dried at 30 

deg. C for 24 hours under 0.01 mmHg. It was further heated at 105 deg. C 

for 24 hours to effect dehydrative crosslinking. Then, it was immersed in 

0.2 ~ glutaraldehyde solution for 24 hours to induce chemical 

crosslinking. It was again freeze-dried to give a highly crosslinked 

collagen sponge of a pore size of 90 mum and 3 mm thickness. A low 

crosslinked collagen sponge of a pore size of 30 mum and 1 mm thickness 

was also prepared. Human fibroblast was inoculated on the highly 

crosslinked collagen sponge and then cultured overnight and then the low 

crosslinked collagen sponge was placed on it and human keratinised cell 

was inoculated on it and cultured overnight to prepare a skin model. 
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(54) Title: ANTIFUNGAL NAIL LACQUER AND METHOD USING SAME 

(57) Abstract 

A nail lacquer effective for the treatment or prevention of fungal infections, such as, onychomycosis, includes fungieidally effective 
amount of ciclopirox, econazole, or other antifungal agent in a clear, stable, film-forming lacquer vehicle which includes a water-insoluble 
film-forming polymer, 2-n-nonyl-l,3-dioxolane or similar penetration enhancer;, and volatile solvent. A plasticizer for the film-forming 
polymer which is also compatible with the other components may be included although the preferred penetration enhancers may also 
function as plasticizer. The composition, when applied to the nails provides a hard, clear, water-resistant film containing the antifungal 
agent. The film is resistant to multiple washings and is effective in the treatment of onychomycosis. 
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WO 99/39680 PCT/US99/02628 

ANTIFUIqGAL NAIL LACQUER AND METHOD USING SAME 

Backqround of the Invention 

(I) . Field of Invention 

This invention relates to antifungal nail lacquer 

compositions and to the treatment of onychomycoses or other 

5 fungal infestations affecting toe nails or finger nails 

using the nail lacquer composition. More particularly, the 

invention relates to antifungal nail lacquers which when 

applied to nails form strongly adherent, water-resistant, 

clear films; and to the method for treating or preventing 

10 fungal infestations of animal nails by applying the 

antifungal composition to the infected nail or to the fungal 

susceptible nail. 

(2). State of thePrior Art 

Fungal infection of the nails, commonly referred to as 

15 onychomycosis, is most frequently caused by dermatophytes 

but also can be caused by molds and Candida. Mixed 

infections also occur. Onychomycosis includes dermatophyte 

infection of the nail plate and includes infection of nails 

by any fungus, including yeast or molds. Thus, for example, 

20 onychomycosis serves as a reservoir for dermatophytes and 

contributes to treatment failure and recurrence of tinea 

pedis. 

Most common causes of tinea unguium are Trichophyton 

rubrum (most frequent), T. mentagrophytes, and 

25 Epidermophyton floccusum. Onychomycosis due to 

nondermatophytes is usually caused by Candida species. 
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Nail lacquers for the treatment of onychomycoses and 

similar fungal infections affecting nails (toe nails and/or 

finger nails) of humans, in particular, or other animals, 

are known. Representative examples are described in the 

patent literature, of which the following U.S. patents can 

be mentioned: 4,957,730 (l-hydroxy-2-pyridone in water- 

insoluble film-former) ; 5,120,530 (amorolfine in quaternary 

ammonium acrylic copolymer) ; 5,264,206 (tioconazole, 

econazole, oxiconazole, miconazole, tolnaftate, naftifine 

hydrochloride, in water-insoluble film-former); 5,346,692 

(with urea and dibutyl phthalate plasticizer) ; 5,487,776 

(griseofulvin as colloidal suspension). 

Other U.S. patents which relate to antifungal products 

include, for example, 4,636,520 (combination of imidazole 

and pyrrolnitrin) ; 5,002,938 (gel, combination of imidazole 

and 17-ester corticosteroid antiinflammatory agent); 

5,110,809 (antifungal gel plus steroid); 5,219,877 (gel 

product with imidazole antifungal optionally with steroidal 

antiinflammatory, in a vehicle system that includes lauryl 

alcohol); 5,391,367 (aqueous alcoholic gel with 

tioconazole) ; 5,464,610 (salicylic acid plaster); 5,696,105 

(mometasone furoate). 

Effectiveness of nail lacquers as a delivery vehicle 

for topically administering the antifungal agent amorolfine 

is described by Jean-Paul L. Marty, J. of the European 

Academy of Dermatology and Venereology, 4(Suppl. I), 

pp. Sl7-S21 (1995). As described by the author, the film- 

generating solution as the lacquer base for the active 

2 

BNSDOCID: <WO.__.9939680A 1_1_> 

Page 133



WO 99/39680                                                                                                                                             PCT/US99/02628 

15 

2O 

principle basically consists of volatile solvent (ethanol, 

ethyl/butyl/methyl acetate, methylene chloride, methyl ethyl 

ketone, isopropanol) , and a non-water-soluble polymer 

(methacrylic acid copolymers, vinyl polymers) which leaves a 

thin continuous film following evaporation of the solvent. 

Plasticizers (triacetin, dibutyl phthalate) impart 

sufficient mechanical flexibility to prevent flaking and 

removal. Marty further notes the similarity of the film- 

generating solution to the nail lacquers used in cosmetics. 

It is further explained that the specific aims 

addressed in formulating the film-generating solution of the 

anti-fungal nail lacquer include obtaining maximal affinity 

of the active principle to the nail keratin and obtaining 

the highest possible thermodynamic activity compatible with 

maintaining the active principle in true or supersaturated 

solution. 

Differences in diffusion characteristics between nail 

and skin are also discussed in the Marry article. The nail 

structure is characterized as a water-gel in which water 

facilitates diffusion of at least polar compounds. In 

contrast, the skin tends to more readily facilitate 

diffusion of lipophilic, non-polar molecules, through the 

extracellular lipids of the stratum corneum. Thus, since 

the absolute transmission of water vapor through nails is 
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about I0 times that through skin, and since nails are 

approximately I00 times as thick as stratum corneum, the 

permeability of nails to water vapor is about I000 times 

greater. 

5 Therefore, Marty reports that "excipients developed for 

use on skin are thus inappropriate for releasing active 

principles on the nail, as shown by the inefficacy of 

diffusion promoters such as DMSO" (citing Walters KA, 

Penetration of chemicals into, and through, the nail plate. 

I0 Pharm Int. 1985; April, p. 85-89). 

It has also been suggested in the literature (Mast, 

"Nail Products" .... ) that "[a]s a working hypothesis, it 

should be assumed that nails are, in general, quite 

permeable to polar and semipolar low molecular weight 

15 chemicals." See also, Walters KA and Flynn GL, 

"Permeability characteristics of the human nail plate" Intl 

J. of Cosmetic Science, 5, 231-246 (1983) for a review of 

the structure and characteristics of the nail and a 

discussion of permeation through the nail plate of various 

20 chemicals and permeation coefficients of Cz-C~2-alcohols. 

These authors conclude, on the basis of the accumulated 

data that in connection with the successful formulation of 

drugs used in the treatment of nail infections, "that 

solvents with proven efficacy as skin ’penetration 

25 enhancers’ show little promise as enhancers of nail plate 

permeability" (citing to Walters, KA and Flynn GL, J. 

Pharm. Pharmac. 33 6P (1981) and Kligman, AM J. Amm. Med. 

Ass. 193 796-804 (1965). 

4 
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Nevertheless, there remains a need for more effective 

and more durable (longer lasting) nail lacquer formulations 

which incorporate an antifungal agent. 

There also remains a need for an antifungal nail 

lacquer formulation which provides clear and glossy films 

which are capable of resisting multiple washings. 

It is also known in the art, as indicated by several of 

the patent documents discussed above, that the overall 

effectiveness of antimycotic products for treating fungal 

infections of the skin may often be improved by combining 

the antifungal agent with a steroidal antiinflammatory 

agent. To date however such combination products have not 

been formulated into a lacquer type product for the 

treatment of onychomycosis but, rather, have been limited to 

gels, lotions, creams and other topically applied solutions. 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 is a graphical presentation of release rate 

(~g/h) of econazole as a function of time from the invention 

lacquer of Example 2; and 

Figure 2 is a graphical presentation of the release 

rate (% dose) of econazole as a function of time from the 

invention lacquer of Example 2. 

SUMMARY OF INVENTION 

The present invention aims to solving the above needs. 

Thus, according to the present invention there is provided a 

stable, nail lacquer formulation incorporating an antifungal 

agent, which formulation, when applied to nails yields a 
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hard, durable, substantially clear, long lasting film, 

effective in the treatment or prevention of fungal 

infestations or infections on or associated with nails. 

In particular, the present invention provides a 

composition effective for the treatment or prevention of 

fungal infections of nails, comprising: 

(a) at least one antifungal agent effective in the 

treatment or prevention of onychomycoses; 

(b) penetration enhancing agent selected from the group 

consisting of C~-C14-hydrocarbyl substituted 1,3-dioxolane, 

Cv-C~4-hydrocarbyl substituted 1,3-dioxane and CT-C14- 

substituted acetal; 

(c) water-insoluble, film-forming polymer; and, 

(d) volatile solvent, 

the composition, when applied to nails, forming, upon 

evaporation of the volatile solvent, a hard, water-resistant 

film from which the antifungal agent is releasable and 

becomes available to treat or prevent fungal infection. 

In a particular embodiment of the invention a nail 

lacquer composition is provided which includes a combination 

of an antifungal or antimycotic agent and a steroidal 

antiinflammatory agent in a solution of film-forming polymer 

in at least one volatile solvent; the composition may also 

include at least one penetration enhancing agent selected 

from the group consisting of C~-C1~-hydrocarbyl substituted 

1,3-dioxolane, C~-Cx4-hydrocarbyl substituted 1,3-dioxane and 

Cv-Cx4-substituted acetal. A plasticizer for the film- 

forming polymer may also be included. 
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The invention also provides lacquer compositions 

effective for providing long-lasting, water-resistant 

adherent films on animal (e.g., human) skin and nails 

comprising a substantially non-aqueous solution of water- 

5 resistant, film-forming polymer, and plasticizing effective 

amount of at least one compound selected from the group 

consisting of Cv-Cz4-hydrocarbyl substituted 1,3-dioxolane, 

C~-Cz4-hydrocarbyl substituted 1,3-dioxane and CT-C14- 

substituted acetal in volatile solvent. 

I0 The resulting water-resistant, adherent films provide 

nove! products especially suitable as a delivery matrix for 

drugs, including the antifungal agents and others.    When 

such film with drug incorporated therein, is deposited on 

anima!, especially human or other mammal, skin or nail, the 

15 drug will leach from the film and will be capable of being 

absorbed by or transported into and through the skin or 

nail. 

DETAILED DESCRIPTION AND PREFERRED EMBODIMENTS 

The present invention provides still further 

20 improvements in the physical properties (e.g., durability, 

water-resistance, flexibility) of water-insoluble adherent 

films provided upon evaporation of the volatile solvent from 

the film-generating solution of nail lacquer composition, as 

well as improved diffusion characteristics of active 

25 principle(s) included in the lacquer composition from the 

resulting film. 
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The present invention makes it possible to effectively 

incorporate two, generally chemically dissimilar active 

principles: an antifungal agent and a steroidal 

antiinflammatory agent in a nail lacquer effective in 

5 treatment of onychomycosis. 

The improvement in nail lacquer products according to 

the present invention is, in part, made possible by the 

incorporation into the film-generating solution of a 

specific class of penetration enhancing agent, namely, 

i0 C7 - C14-hydrocarbyl substituted 1,3-dioxolanes, 1,3-dioxanes 

and acetals, which have previously been described as 

enhancers for penetration of various pharmacologically 

active principles through the skin, and commercially 

available from MacroChem Corporation, Lexington, 

15 Massachusetts, under the SEPA® trademark. The SEPA® skin 

penetration enhancers (hereinafter may be referred to as 

SPE’s) are the subject matter of several issued U.S. 

patents, including, 4,861,764, 5,391,567, 4,910,020, and 

5,620,980, issued to one or more of the current inventors, 

20 and the disclosures of which are incorporated herein by 

reference thereto. 

The preferred SPE’s for use in the present invention 

may be represented by the following general formulas: 

2-substituted 1,3-dioxolanes of the formula (I) : 

,O~C 
R--C R0 I (1) 

~-    -C 
/\ 
Rs R6 

8 
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2-substituted 1,3-dioxanes of the formula (II) : 

R_C_._Ro C\c/R3 

\ /\ 
O~---C       R4 

Rs 

substituted-acetals of the formula (III): 

/0.    R’I 
R--C--H 

\ 0_--__R,2 

(II) 

(III) 

15 

2O 

25 

3O 

In the above formulas (I), (II) and (III) R preferably 

represents a C7 to C14 hydrocarbyl group, 

R0, R~, R2, R3, R4, R5, and R60 each, independently, 

represent hydrogen or a CI to C4 alkyl group. 

R’z and R’z, each, independently, represent Cz to C4 

alkyl group. 

The hydrocarbyl group for R may be a straight or 

branched chain alkyl, alkenyl or alkynyl group, especially 

alkyl or alkenyl. Preferably, R represents a C~ to Cz2 

aliphatic group; especially C7 to Ci0 aliphatic group. 

Examples of suitable alkyl groups include, for example, 

n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, 

2-methyl-octyl, 4-ethyl-decyl, 8-methyl-decyl, and the like. 

The straight chain alkyl groups, such as n-heptyl, n-octyl, 

n-nonyl and n-decyl, are especially preferred. Examples of 

alkenyl groups include, for example, 2-hexenyl, 

2-heptenyl, 2-octenyl, 2-nonenyl, 2’,6’-dimethyl-2’,6’- 

9 
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heptadienyl, 2’6’-dimethyl-2’heptaenyl, and the like. The 

R group may also be substituted by, for example, halo, 

hydroxy, carboxy, carboxamide and carboalkoxy. 

The Cz to C4 alkyl group may be, for example, methyl, 

ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, and the 

like. The preferred alkyl groups for R0, and for Rz to R6 

and for R’~ and R’~ are alkyl having 1 or 2 carbon atoms, 

most especially ethyl. Ro, and Rz to R6 may also, preferably, 

all be hydrogen. 

Specific enhancer compounds include, for example, 2-n- 

heptyl-l,3-dioxolane, 2-n-nonyl-l,3-dioxolane, 2-n-undecyl- 

1,3-dioxolane, 2-n-nonyl-l,3-dioxane, 2-n-undecyl-l,3- 

dioxane, 2-n-heptylaldehyde-acetal, 2-n-octyl-aldehyde- 

acetals, e.g., 2-n-octyl-aldehyde-dimethylacetal; 2-n- 

nonylaldehyde-acetals, 2-n-decylaldehyde-acetals, 3,7- 

dimethyl-2,6-octadienal (citral) acetals, citronal acetals 

and the like. 2-n-nonyl-l,3-dioxolane (2-NND), and decanal 

dimethyl or diethyl acetals are especially preferred. 

Mixtures of these compounds may also be used. 

The amount of enhancer compound is selected to provide 

the desired delivery rate for the active compound but, 

taking into consideration such additional factors as, 

product stability, side effects, carrier system and the 

like. Generally, depending on the particular antifungal 

agent and film-forming polymer, amounts of the enhancer 

compound in the range Of from about 0.5 to 35%, preferably 

from about 2 or 3 up to about 25 or 30 percent, especially 

from about 5 to 20 or 25 percent, by weight of the total 

I0 
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composition, will provide optimal transunga! delivery of the 

active principle over the duration of the film on the nail. 

From a practical matter, using the preferred enhancer 

compounds and film-forming polymers, optimum results 

(release and skin permeation characteristics) may usually be 

achieved without incorporating additional co-solvents or 

plasticizers, using amount of enhancer in the range of from 

about 12% to about 24% by weight, especially, from about 15% 

to about 20% by weight, based on the total weight of the 

composition, of the enhancer compound. 

In this regard, it has been found that the SEPA® SPE’s 

are not only effective to facilitate diffusion of the active 

agent(s) transungually but, quite surprisingly, in addition, 

the SEPA@ family of compounds, function as adhesion 

promoters and, as plasticizers, for the film-forming polymer 

of the subject nail lacquer compositions, especially for 

compatible acrylate and methacrylate copolymers and 

copolymers of maleate esters with vinyl ethers. 

Compatibility between the film-forming polymer and the SEPA 

enhancer compounds may be readily determined by one of 

ordinary skill in the art, such as, for example, by 

formation of a single homogenous phase when the polymer and 

enhancer are mixed together. As will be appreciated by 

those skilled in the art, various factors, such as, for 

example, polarity of "mer" units of the polymer, molecular 

weight, and the like, will be considered for compatibility. 

II 

BNSDQCID: <WO ,8939680A1 I_> Page 142



5 

I0 

15 

2O 

25 

WO 99/’39680 PCT/US99/02628 

Although the reason for the enhanced transungual 

diffusion has not yet been fully elucidated, it is 

hypothesized that the SEPA® compounds function as 

plasticizing agents for the film-forming polymer and as 

solubilizing agent for the antifungal agent and other active 

principles, if any, upon evaporation of the volatile 

solvent, thereby making it easier for the active agent(s) to 

diffuse through and be released from the dry lacquer film. 

At the interface between the lacquer film and the nail the 

combination of SPE and active agent becomes available to 

penetrate into and through the nail. 

The plasticizing and adhesion promoting functions, of 

the subject hydrocarbyl substituted 1,3-dioxolanes, 1,3- 

dioxanes and acetals are not, of course, restricted to the 

resulting films incorporating antifungal agent used as 

antifungal nail lacquers, but also are more generally 

exhibited with the below-described film-forming polymers, 

for virtually any drug which may be dissolved in the 

polymer/enhancer compound matrix, with or without the 

assistance of solvents or co-solvents. Thus, drugs which 

may be topically administered to the skin as well as drugs 

which are adapted for use in treating nails for 

onychomycoses or other ailments, may be incorporated into 

the nail and skin-adherent polymer plus enhancer compound 

film-forming composition of this invention. 
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The film-forming polymers which may be used in the 

present invention are not particularly limited and may be 

chosen from among any of the film-forming polymers 

previously used in or useful for nail lacquer film-forming 

polymers and which are compatible with the SPE and which 

have good adhesion to nail keratin (and/or skin) and form 

water-insoluble and/or water-resistant films which permit 

release of the antifungal agent and also the steroidal 

antiinflammatory agent, if present. 

Examples of water-insoluble, film-forming polymers 

which may be used in the nail lacquer compositions of this 

invention, include, for example, polyvinyl acetate, mixed 

polymers (or copolymers) of vinyl acetate with acrylic or 

methacrylic acid, copolymers of (meth)acrylic acid and 

(meth) acrylate esters, copolymers of (meth) acrylic acid 

esters with amino group and/or quaternary ammonium group- 

containing comonomers, and the like. These polymers may be 

used alone or in mixtures with each other or with other 

film-forming polymers that will not impair the objectives of 

this invention. 

As used in this application, the term "lower" in 

connection with "alkyl", etc., refers generally to carbon 

chain lengths of up to 6 carbon atoms, however, the 

preferred lower alkyl groups typically have from 1 to 4 

carbon atoms. 

13 
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Especially preferred film-forming polymers include 

acrylate (co)polymers, methacrylate (co)polymers, and 

copolyrners of alkyl vinyl ether and maleic anhydride. For 

example, a preferred acrylic copolymer comprises recurring 

(IV) and units of at least one of the following moieties 

(v) : 

RI RI 
l i 

( CH2 C ) ’ ( CH2 C ) 
t t 
COOH COOR2 

10 (TV) (V) 

15 

2O 

25 

wherein Rz represents H or CH3; and R2 represents an 

alkyl group of from 1 to about 12 carbon atoms, preferably 

from about 2 to about 12 carbon atoms, especially 

preferably, from about 4 to about I0 carbon atoms. The 

alkyl group may be linear or branched. Examples of alkyl 

groups for R2 include methyl, ethyl, propyl, isopropyl, t- 

butyl, isobutyl, n-butyl, n-pentyl, 4-methyl-n-pentyl, n- 

hexyl, n-heptyl, n-octyl, 2-methyloctyl, n-nonyl, n-decyl, 

n-dodecyl, and the like. 

Another useful acrylic copolymer comprises recurring 

units of a moiety of formula (VI) 

( CH2 CH ) 
l 
CONHR3 (VI) 

wherein R3 represents an alkyl group, such as, for 

example, the alkyl groups described above for R2; preferably 

an alkyl group of at least two and up to about 12 carbon 

atoms, especially preferably C4 to CI0 alkyl. 

14 
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Acrylic copolymers which comprise recurring units of 

formula (V) or formula (VI) or both formulas (V) and (VI), 

and, optionally, recurring units of formula (IV), as defined 

above, wherein at least one of Rz and R3 represents an alkyl 

group having at least 4 carbon atoms, are particularly 

preferred. 

Another preferred class of acrylic copolymer comprises 

recurring units of acrylic and/or methacrylic acid esters 

and recurring units of a moiety containing a cationic amine 

and/or quaternary ammonium group, such as, for example, 

carboethoxy-t-butyl ammonium. As is well known in the art, 

the cationic amine group may be quaternized by reaction of 

the amine with an alkylating agent or other appropriate 

reagent to form a salt. 

For example, any of the water-insoluble quaternary 

ammonium group containing acrylic copolymers disclosed in 

the aforementioned U.S. 5,120,530, the disclosure of which 

is incorporated herein by reference thereto, may be used as 

the film-forming copolymer in the compositions of the 

present invention. 

Another preferred example of the water-insoluble, film- 

forming polymer comprises a copolymer of alkyl.vinyl ether, 

such as, for example, methyl vinyl ether or ethyl vinyl 

ether, and at least one comonomer of a monoester of a 

dicarboxylic acid. Examples of such comonomer of a 

monoester of a dicarboxylic acid are shown by the following 

formula (VII) : 

15 
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( CH CH ) (VII) 
t I 
COOH COOR4 

wherein R4 represents a !ower alkyl group, especially 

an alkyl group of from 1 to 4 carbon atoms, such as, for 

example, methy!, ethyl, propyl. 

See also the film-forming polymers disclosed in the 

aforementioned U.S. Patent Nos., 5,264,206, and the other 

patents mentioned above, which may also be used in this 

invention. 

Film-forming polymers useful in the present invention 

are commercially available, such as, for example, the 

acrylic copolymers sold by National Starch Co. under the 

tradename Dermacryl, e.g., Dermacryl 79, Dex,~Lacryl LT; the 

amine or quaternary ammonium group containing acrylic 

copolymers sold by Rohm (a division of Huls Group) under the 

tradename Eudragit, e.g., Eudragits E, RS, RL, ; the 

methyivinyl ether copolymers sold by ISP Corp. under the 

tradename Gantrez, e.g., Gantrez ES-335I, Gantrez gS-425, 

ES-435; the quaternary ammonium acrylic copolymers sold by 

National Starch Co. under the tradename Amphomer, e.g., 

Amphomer LV-TI. Particularly good results have been 

obtained with each of the following commercially available 

products: 

Gantrez ES-425: CC~H 
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Eudragit RL: 

Dermacryl 79 & 

Dermacryl LT : 

Me Me 

Me     Anionic 

Amphomer LV-71: 
02         CO2R       CO-~         CO~C~H~ 

÷ 
CH~CH~xC,H, 

Araphoueric 

The amount of film-forming polymer will depend on such 

factors as, for example, the molecular weight of the 

polymer, the desired thickness of the resulting film, the 

degree of water-resistance and the intended duration and 

delivery rate of the active agent(s), the compatibility with 

the other ingredients, and the like. Usually, however, 

satisfactory results are obtained when the amount of film- 

forming polymer is in the range of from about I0 to about 70 

percent, preferably from about 15 to about 50 percent, 

especially from about 20 to 40 percent by weight of the 

total nail lacquer composition. 

In terms of weight ratio between film-forming polymer 

and penetration enhancing (and plasticizing) dioxolane, 

dioxane or acetal compound, suitable values of 

polymer:enhancer/plasticizer generally range from about 4:1 

to about I:I, preferably from about 3:1 to about 1.2:1, 

especially preferably from about 2:1 to about 1.2:1. The 

plasticizing function Of the enhancer compounds is exhibited 

over generally the same or somewhat higher concentrations as 

the skin penetration enhancing function. Therefore, when 

17 
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other plasticizing additives, as described below, are 

included in the compositions of this invention, the ratio of 

polymer to enhancer may be somewhat higher than the above 

ranges, for example, from about 5:1 to about I:i. 

5 Conventional plasticizers compatible (e.g., forming a 

homogenous solution) with film-forming polymers may be 

included in the compositions of this invention to provide 

additional flexibility to the dried polymer film upon 

evaporation of the solvent, and/or additional releasability 

I0 of the antifungal agent (and antiinflammatory, when present) 

as well as for the SPE compound. Suitable plasticizers 

include, for example, 1,2,3-propanetriol triacetate 

(triacetin), dibuty! phthalate, dioctyl phthalate, dibutoxy 

ethyl phthalate, diamyl phthalate, sucrose acetate 

15 isobutyrate, butyl acetyl ricinoleate, butyl stearate, 

triethyl citrate, dibutyl tartrate, polyethylene glycol, 

dipropylene glycol, polypropylene glycols, propylene glycol, 

glycol fatty acid esters, such as, propylene glycol 

dipelargonate, and the like. 

20 Particularly preferred plasticizers are glycols, such 

as propylene glycol and dipropylene glycol, glycol esters, 

phthalate esters, citrate esters, polyethylene glycols, and 

polypropylene glycols. 

The type and amount of plasticizer, when present in the 

25 formulation, affects resistance of the dried polymer film to 

water and also affectsthe release rate of the active drug 

ingredients as well as that of the SPE. Those skilled in 

the art will recognize that the degree of water resistance 
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can also be controlled by the type and amount of the 

plasticizer(s), the nature of the active principles, the 

choice of polymer (e.g., amount of acid groups in the 

polymer, etc.), the amount of the polymer, and the like. 

When the additional plasticizer is present it will 

generally be used in amountswhich depend on the types and 

amounts of the film-forming polymer and the SPE, most 

usually in the range of from about 0.5 to about 20 percent, 

preferably from about 2 to I0 percent, especially, from 

about 4 to 8 percent, based on the total weight of the 

composition. 

While additional plasticizers may be incorporated in 

the invention compositions, as noted above, in view of the 

surprising plasticizing effect of the subject skin 

penetration enhancing compounds, sufficient flexibility and 

adhesion, as well as compatibility (both wet and dry) 

between the respective ingredients, is usually achieved 

without the addition of conventional plasticizers. 

Solvents which may be used in the nail lacquer 

compositions of this invention are also not particularly 

critical but may be selected from among the usual 

physiologically safe organic solvents for lacquer 

compositions, so long as the active principles and film- 

forming polymers are soluble therein and so 

long as the lacquer is easy to apply and sufficiently 

volatile to provide acceptable drying times, usually dry to 

the touch in less than about 5 minutes, preferably less than 

about 2 minutes. As examples of such solvents mention may 
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be made of lower alkanols, e.g., ethanol, propanol, 

isopropanol, butanol, isobutanol; lower alkyl esters of 

lower carboxylic acids, e.g., ethyl acetate, propyl acetate, 

n-butyl acetate, n-amyl acetate; lower alkyl ethers, e.g., 

methyl ether, methy! ethyl ether; lower alkyl ketones, e.g., 

methyl ethyl ketone; halogenated hydrocarbons, e.g., 

methylene chloride, methyl chloroform; aromatic 

hydrocarbons, e.g., toluene; cyclic ethers, such as, 

tetrahydrofuran, 1,4-dioxane; and mixtures thereof. 

Anhydrous ethanol (EtOH) is especially preferred. 

The solvents used in the nail lacquer formulations of 

this invention are generally and preferably non-aqueous. 

However, in some cases small amounts of water, generally 

less than about 10%, preferably less than about 5 % by 

weight of total solvents, may be used if not substantially 

impairing the homogeneity, clarity and solubility of the 

various ingredients in the lacquer solution. For example, 

ethanol when used may sometimes be added in the form of a 

95% ethanol solution. 

Again, in view of the good compatibility between the 

film-forming polymer and the dioxolane, dioxane and acetal 

enhancer/plasticizer compounds, use of co-solvents, such as 

propylene glycol, in addition to solvent, e.g., ethanol, are 

usually not required and, therefore, may be omitted. 

On the other hand, however, it may be desirable and, in 

some cases, preferred, to decrease the water-resistance of 

the dried polymer film, for example, to facilitate removal 

of the film after release of all or most of the active 

2O 
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ingredients. Thus, it is envisioned that in addition to a 

lacquer film from which the active ingredients are released 

over periods of several days to about 1 week or longer, 

lacquer films from which the active ingredient is released 

5 over shorter periods of time, such as one day, may be 

desirable since many individuals are accustomed to and 

prefer treatments requiring applications of a drug on a 

daily basis. 

Techniques for increasing the availability of the 

10 active ingredients for transungual delivery have been 

described above. When the active ingredient is exhausted 

from the film or mostly exhausted the film may be removed by 

application of suitable solvents, such as those described 

above, such as alcohols, acetone, ketones, etc., and/or by 

15 scraping or brushing, as also well known in the nail lacquer 

art. 

Often, mixtures of volatile solvents of different 

boiling points, usually a low boiling solvent in the range 

of from about 40°C to about 100°C with a medium boiling 

20 solvent (boiling point up to about 150°C) may be selected to 

provide drying times of no more than a few minutes or less, 

with uniform evaporation rates, good flow and viscosity 

characteristics and other desirable lacquer parameters, as 

well known in the cosmetic art. In some cases, high boiling 

25 point solvents, such as, for example, cellosolve, 
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butylcellosolve acetate, butyl cellosolve, ethyl cellosolve, 

and the like, may be added in small amounts provided they do 

not impede the fast drying property and other desired 

characteristics. 

In this connection, one of the important features of 

the compositions of the present invention is that all of the 

volatile and non-volatile ingredients are compatible with 

each other and form upon mixing clear solutions which are 

stable against phase separation over a wide temperature 

range above and below room temperature, such as, for 

example, from temperatures within the range of from 

about -10°C to about +135°C. 

Another important characteristic of the invention 

compositions is that the films formed upon evaporation of 

the solvent(s) and any other volatile components are 

strongly adherent to the nail and are water-resistant, 

namely, capable of withstanding repeated normal washing with 

soapy water for at least 1 day, usually up to about 5 or 

more days, preferably, at least one week, depending on the 

amount of antifungal agent with or without antiinflammatory 

agent in the film and upon the release rate of the active 

principles from the film. That is, it is possible to 

formulate the lacquer composition to remain strongly 

adherent and water-resistant for sufficiently long so as to 

last between applications and provide a therapeutically 

effective amount of the active ingredient(s) present in the 

dried lacquer film. 

22 
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In addition, the dry films, for cosmetic appearance, 

should be substantially clear and transparent. 

However, it is also within the scope of the invention 

to include colorants, such as pigments and/or dyestuffs, 

nacreous agents, pearlescent agents, fillers, and the like, 

to cover the nail, for example, to hide any unsightly 

manifestations of the fungal, yeast or other infection, or 

otherwise as may be cosmetically desirable. 

Other conventional additives customarily present in 

cosmetic or medicinal nail lacquers may be included in the 

present formulations in their usual amounts so long as they 

do not interfere with the diffusion of the active principles 

and other parameters of the lacquer composition and dried 

polymer-film. Examples of such additives include, 

sedimentation retarders, chelating agents, antioxidants, 

silicates, aroma substances, wetting agents, lanolin 

derivatives, light stabilizers, antibacterial substances, 

and the like. 

The lacquer compositions of this invention, with or 

without antifungal agent, may be prepared fol!owing any of 

the procedures normally employed in the nail lacquer field, 

noting that most of the ingredients are added as mobile 

liquids such that normal mixing techniques are available, 

with no particular order of addition of the respective 

ingredients being required. Generally, however, the polymer 

film-former, if in powder form, should be added gradually to 
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some or all of the liquid components in such manner as to 

avoid clumping and resulting protracted dissolution times. 

Other ingredients may be added as convenient, as will be 

readily apparent to the practitioner. 

The antifungal agent films obtained from the nail 

lacquers of this invention are effective in treating 

onychomycoses and other fungal infections. Usually, 

repeated applications of the antifungal lacquer will be made 

over a period of several weeks to several months, depending 

on the severity of the infection, the amount of active 

agent, and the condition of the nails of the patient. Since 

the antifungal agent containing film will contain sufficient 

active principle to be diffused through the nail over 

a period of at least 1 day, and up to about 7 days and, 

since the film will remain in place usually for the entire 

period of diffusion, applications of the antifungal nail 

lacquer need be repeated only about once per day to about 

once per week. For example, it may be desired to provide 

formulations for daily application during the initial period 

of usage until the patient observes substantial reduction in 

the degree and extent of infection and thereafter to provide 

different formulations designed for less frequent 

applications, such as every other day, weekly, etc. 

In addition to treating an existing infection or fungal 

infestation, the nail lacquers of this invention may also be 

applied prophylactically to the nails of a healthy 

individual who is or who believes he or she may be at risk 

for a mycotic infection, as a result, for example, of 
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occupation, geographical location or otherwise. The manner 

of use is otherwise identical to the use in treating an 

existing infection, however, smaller dosages, but still at 

least above the MIC of the antifungal agent, may be 

5 sufficient in many cases to prevent the onset of fungal 

infection in the event of fungal contamination or 

infestation. 

There is no particular limitation on the antifungal 

agents used in the compositions of this invention; any of 

I0 the agents known to be effective for this purpose may be 

used and a listing of such compounds may be found, for 

example, in any current edition of The Merck Index under the 

headings "Antifungal (Antibiotic)" and "Antifungal 

(Synthetic)" in the Therapeutic Category and Biological 

15 Activity Index section. 

As examples of suitable antifungal agents mention may 

be made of, for example, polyenes, e.g., Natamycin, 

Nystatin; allylamines, e.g., Naftifine, Terbinafine; 

imidazoles, e.g., Bifonazole, Chlotrimazole, Econazole, 

20 Fenticonazole, Ketocanazole, Miconazole, Oxiconazole; 

triazoles, e.g., Fluconazole, Itraconazole, Terconazole; 

tolnaftate, ciclopirox, undecylenic acid, sulbentine, and 

morpholines, e.g., amorolfine, and the related morpholines 

disclosed in the aforementioned U.S. 5,120,530. The 

25 l-hydroxy-2-pyridone compounds disclosed in U.S. 4,957,730, 
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the disclosure of which is incorporated herein, by reference 

thereto, may also be used, as may the antifungal agents 

disclosed in any of the other patent documents discussed in 

the Background of the Invention. 

In the present invention, the antifungal agents are, 

preferably, present in the free form, e.g., as acid or base, 

rather than in the form of their salts. In this regard, the 

free form of antifungal agent will usually have a higher 

diffusion rate through the nail than a salt of the same 

agent; or, the salt form of a drug may impair the water- 

resistance of the lacquer film. 

The amount of the active antifungal agent or mixture of 

such agents in the composition will depend on such factors 

as its structure and antimicrobial activity, release rate 

from the polymer film, diffusion characteristics and 

penetration behavior in the nail. Generally, any amount 

effective to kill the infecting microorganism, which will 

generally be several to several tens to hundreds of times 

greater than the Mean Inhibitory Concentration (MIC), may be 

included in the nail lacquer (as applied) composition. 

Typically, amounts of active antifungal agent in the range 

of from about 0.5 to 20 percent by weight, preferably from 

about 1 to I0 percent, by weight, of the total composition 

(including solvents, film-forming polymer, enhancer, etc.) 

will suffice for compositions for treatment as well as 

compositions for prevention. The amount of antifungal agent 

in the dried film will, therefore, depend on the amount of 

agent in the lacquer solution and by the thickness of the 
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applied film. The thickness of the film can be controlled 

by, for example, controlling the viscosity of the lacquer 

solution, such as by the type and amount of polymer, types 

and amounts of solvents, etc. 

5 Conversely, on the basis of the non-volatile components 

of the composition, the amount of active agent is generally 

about 1 to 50%, preferably about 2 to 35%, more preferably, 

from about 2 to 30%, especially preferably from about 5 to 

20%, by weight of the composition (film-forming polymer(s), 

I0 active(s), plasticizer(s) and other non-volatile additives). 

The antifungal nail lacquers according to this 

invention, by virtue of the incorporation of the penetration 

enhancer/plasticizer, as described above, provide 

therapeutically effective concentrations of antifungal agent 

15 deep into the nail bed. Although a precise minimum value of 

the therapeutically effective amount of antifungal agent 

will depend on several factors, primarily the particular 

antifungal agent and the degree and severity and cause of 

onychomycoses or other fungal infection, generally 

20 concentrations of antifungal agent greater than at least 

about 150 ppm in deep nail bed should be reached to attain 

favorable clinical results. 

The compositions of this invention may also include a 

steroidal antiinflammatory agent in addition to the 

25 antifungal agent. While combinations of antifungal agent 

and steroidal antiinflammatory agent have been known in the 

past, there have been no known uses of such combinations in 

a nail lacquer compositions. 
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The steroidal antiinflammatory agent may be selected 

from among any of the known steroidal antiinflammatory 

agents, including, for example, any of those disclosed in 

The Merck Index or in any of the aforementioned U.S. Patent 

5 Nos. 5,002,938, 5,110,809, 5,219,877, the disclosures of 

which are incorporated herein by reference thereto. As 

examples of steroidal antiinflammatory agents useful in the 

compositions of the present invention mention may be made 

of, for example, 21-acetoxypregnenolone, alclometasone or 

I0 its dipropionate salt, algestone, amcinonide, beclomethasone 

or its dipropionate salt, betamethasone and salts thereof, 

including, for example, betamethasone benzoate, 

betamethasone dipropionate, betamethasone sodium phosphate, 

betamethasone sodium phosphate and acetate, and 

15 betamethasone valerate; clobetasol or its propionate salt, 

clocortolone pivalate, hydrocortisone and salts thereof, 

including, for example, hydrocortisone acetate, 

hydrocortisone butyrate, hydrocortisone cypionate, 

hydrocortisone phosphate, hydrocortisone sodium phosphate, 

20 hydrocortisone sodium succinate, hydrocortisone tebutate and 

hydrocortisone valerate; cortisone acetate, desonide, 

desoximetasone, dexamethasone and salts thereof, for 

example, acetate and sodium phosphate; diflorasone 

diacetate, fludrocortisone acetate, flunisolide, 

25 fluocinolone acetonide, fluocinonide, fluorometholone, 

flurandrenolide, halcinonide, medrysone, methylprednisolone 

and salts thereof, e.g., acetate, sodium succinate; 

mometasone furoate, paramethasone acetate, prednisolone and 
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salts thereof, e.g., acetate, diethylaminoacetate, sodium 

phosphate, sodium succinate, tebutate, trimethylacetate; 

prednisone, triamcinolone and derivatives thereof, e.g., 

acetonide, benetonide, diacetate, hexacetonide. Other 

5 glucocorticoid steroids reported in the literature, 

including The Merck Index, or otherwise approved by the 

local drug regulatory agency, e.g., Food and Drug 

Administration, may also be used. 

Particularly preferred steroidal antiinflammatory 

I0 agents include clobetasol and its salts, e.g., propionate 

salt; betamethasone and its salts, hydrocortisone and its 

salts, and triamcinolone and its salts. 

Although not particularly limited, the antiinflammatory 

agent will usually be present in the lacquer composition in 

15 an amount within the range of 0.01 to about 5 percent, 

preferably from about 0.I to 2 percent, based on the total 

weight of the solution. 

The total amount of antifungal agent and 

antiinflammatory agent will usually range from about 0.5 to 

20 about 30 percent, by weight, preferably from about 1 to 25 

percent by weight, especially from about 1.5 to about 12 

percent by weight, based on the total weight of the lacquer 

composition, i.e., the lacquer solution. 
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The following examples illustrate various compositions 

according to the invention but are not intended to and 

should not be construed to in any manner limit the scope of 

the invention. 

Example 1 

The nail lacquer compositions shown in the following 

table were prepared. Each composition was observed for 

compatibility. The results of the observations are shown in 

the table. In addition, each nail lacquer composition was 

applied to a glass substrate and allowed to dry in air and 

the state (homogeneity) of the dried lacquer films were 

observed. The results are also reported in the following 

Table I. 
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Ingredient 

Econazole 

2-heptyl-l,3- 
dioxolane 

2-nonyl-l,3- 
dioxolane 

Citral ethylene 
glycol acetal 

Decanal 
dimethylacetal 

Amphomer LV-71 

Eudragit RL 

Ethanol 

PEG 200 

Triacetin 

28 

6 

24 

TABLE l(cont.) 

29    30    31 

1 

6 

24 

24 

66 

32 

59 

6 

63 

5     5 

18 

18 

24    24 

53 53 

33 

5 

18 

24 

53 

34 

5 

18 

24 

47 

The compositions of Run Nos. 28-34 were also compatible 

and clear under wet and dry conditions. 

Furthermore, in any of these examples, the lacquers 

with or without the antifungal agent will form flexible 

films which are strongly adherent to nails and other hard 

surfaces, including glass and metal substrates. 

Moreover, these results (see, e.g., Run Nos. 23 and 24) 

show that the antifungal agent is very highly compatible in 

the invention films, such that crystallization, even at very 

high drug levels, is greatly inhibited. Thus, the 10% 

lacquer remained clear for more than a month after casting 

and drying and even a 20% (corresponding to 35% in the dry 

film) lacquer did not fully crystallize after drying. 
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Accordingly, the SEPA plasticization effect will 

increase bioavailability of drugs through decrease of 

diffusional barriers to release. 
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ExamDle 2 

The following compositions were prepared and used in 

the tests described below: 

Ingredient 

Econazole 

2-n-nonyl-l,3-dioxolane 

Eudragit® RL 

Ethanol 

Wt. % 

I-I0 

18 

24 

q.s. I00 (57-48) 

using the above formulation with 5% Econazole and 53% 

ethanol, stability testing was performed. There was no 

decomposition as indicated by lack of color changes of 

lacquers stored in clear or light protected containers under 

accelerated conditions. In addition, gas chromatography 

quantitative analysis was conducted on samples stored in 

glass containers for 50 days at 40°C/75%RH at varying pH 

(5.2, 6.83, 12.2; by addition of acid or base, as 

necessary). 

The analytical test procedure involves a simple direct 

dilution and injection method for determining levels of both 

antifungal agent and enhancer compound in the same 

chromatogram, i.e., without separation steps. The test 

procedure detects a known primary degradant of econazole 

(i.e., l-(2,4-dichloro-~-hydroxyphenethyl)imidazole) and a 

known primary degradant of the enhancer (i.e., the 

corresponding aldehyde, e.g., decanal for 2-n-nonyl-l,3- 

dioxolane) . Specifically, a Hewlett-Packard Model 
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5890 Chromatograph with a Hewlett-Packard 50+ (crosslinked 

50% phenylmethylsiloxane), 30m, 0.32mm ID, 0.50~ film (Cat. 

#19091L) column and Model 7673 Autoinjector, operating in 

split mode (split flow 0.7 mL/min; split ratio 0.652:1), 

using methanol as wash solvent and hexanophenone as internal 

standard, was used for the analysis. The results are shown 

in the following Table 2. In Table 2 the results are 

reported for the average of six injections. 

TABLE 2 

Econazole Run No. DH SEPA assay (%) Assay (%) 

1 5.2 93.85 94.29 2 6.83 98.41 96.67 3 12.2 99.36 97.60 

The following additional tes~ procedures were used to 

evaluate the release and penetration characteristics of 

compositions according to the invention. 

In Vitro Release Test for Lacquers 

Using a 50~i micropipette (VWR) set on ii ~i, 

approximately 10 mg of lacquer are applied homogeneously on 

frosted glass tile squares, 1 cm2. This corresponds to the 

amount deposited on nails in the nail permeation method 

described below. Each tile is weighed out before and after 

applications of the lacquer and weights are recorded. The 

exact amount of lacquer applied is determined from the 

difference in the weight of the tile before and after 

treatment. Tiles are then placed on an orbital shaker set 

at 180 rpm at room temperature over the duration of the 

experiment. 
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Aliquots of 1 ml are collected from each vial 2, 4, 6, 

and 24 hours after the beginning of the agitation. Samples 

are poured into 2 ml HPLC vials and analyzed by the HPLC 

method for econazole (see below). Results are expressed as 

5 the amount of Econazole released in the milieu over time 

(~g/h) and as the cumulative amount of drug released 

expressed as percentage of drug and are shown in the 

accompanying Figures 1 and 2. 

A satisfactory release profile shows 60% antifungal 

I0 agent released to the milieu within 6 hours. 

Zn Vitro Druq DeliverM 

HPLC Analysis of Econazole 

The HPLC assay used is a reverse phase assay system 

using a Whatman RTF column: 40:55:5 (ACN:pH=3.01, 10mM 

15 KH2PO4:CH3OH) ; injection = 24~L (20~L sample + 4~LH3PO4), 

temperature = 50°C, flow = 0.gmL/min; Samples in 80:20 

ethanol:phosphate buffered saline (PBS) . The assay is 

suitable for measuring econazole at low levels in analyte 

fluids. The HPLC software reports the final results in 

20 units of micrograms per ml of test solution. 

Example 3 

Optimization Studies in Human Skin 

Studies are performed in human organ transplant donor 

skin to optimize the release and subsequent skin permeation 

25 characteristics of lacquers of varying composition. These 

studies are designed to determine whether the characteristic 

advantageous drug delivery properties of the invention SPE’S 
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are retained when formulated into lacquers. The results 

demonstrate optimum release and permeation between 12 and 

24% w/w SPE. 

In Vitro Studies: Porcine Nail 

Nail procedure: sinqle application 

Pig feet are obtained from an abattoir and are cleaned 

and washed with tap water. Nails are excised using scalpel 

and nail bed tissue is removed. Circlets are punched with a 

1.2 cm diameter metallic punch. Each nail, depending on its 

size, provides an average of 3-4 circles. Nail circlets 

are packed in groups of 6 in gauze, soaked with phosphate 

buffered saline solution, and stored in a refrigerator at 

2-8°C until needed. 

Petri dishes are prepared by filling with a gel, e.g., 

phosphate buffered saline:polyethylene glycol 200 (90:10) 

carbomer thickened gel (pH 5.13). The gel is spread evenly 

on the bottom of the petri dishes and is of sufficient 

consistency to support the nail circlets for the duration of 

the studies. Each dish could contain up to 6 nails. 

Lacquer, approximately I0 mg, is applied evenly to each 

nail with an adjustable 50 ~I micropipette (VWR) set to II 

~l. Each nail is weighed before and after application of 

the lacquer and weights are recorded. The exact amount of 

lacquer applied is determined from the difference in the 

weight of the nail before and after treatment. Nail 
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circlets are then placed in groups of 6 on the gel and 

allowed to air dry for 10-15 minutes before covering the 

dishes. Dishes are subsequently placed in an incubator, set 

at 40-45°C, for the duration of the experiment. 

At the end of the exposure time frame, the nails are 

removed, rinsed with deionized water, and placed 

individually into 20 ml vials. Ethanol (2 ml of 95%) is 

added and the vials are agitated for 15 minutes using an 

orbital shaker at 150-200 rpm. Supernatants are then 

collected into 4 ml vials. This washing is repeated with 2 

ml of fresh ethanol and the supernatants combined. A I00 ~i 

aliquot is added to an HPLC vial containing 900 ~I PBS to a 

fin~l I/I0 dilution and analysed by HPLC. 

Nail circlets are then blotted dry and the thickness 

measured using a Digimatic Micrometer. Five representative 

measurements for each nail are taken. Nails are then 

secured to a wooden dowel using cyanoacrylate adhesive and 

allowed to fix for a minimum of 30 minutes. Three 

successive l0 mg nail scrapings are taken from each nail 

using a single-edge razor blade or Exacto knife. Each 

scraping is accurately weighed on an analytical balance and 

placed individually into a 4 ml vial. Ethanol (2 ml of 95%) 

is added to the vials which are then shaken overnight 

(orbital shaking, 150-200 rpm). Subsequently, a I00 ~l 

aliquot of the supernatant is added to an HPLC vial 

containing 900 ~i PBS to a final I/I0 dilution and analysed 

by HPLC. 
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Nails are removed from the dowels and thickness 

measured by Digimatic Micrometer. The depth of nail 

scraping is determined by the difference in the thickness of 

the nails before and after scraping. For porcine nails, the 

average thickness before scraping (24 nail samples, 5 

measurement each) is 1.062±0.134 nun. The average nail 

thickness after scraping is 0.670~0.138 (corresponding to a 

nail depth of 0.392!0.14 mm. The weight of each nail 

scraping ranged between 0.950 to 13.00 mg (first scraping), 

9.70 to 14.40 mg (second scraping) and i0.00 to 15.30 mg 

(third scraping) for an average value of all three scrapings 

of 33.54±2.02 mg. In contrast, human toe nails (3 samples, 

5 measurements) had an average thickness before and after 

scraping of 0.845~0.022 and 0.385~0.051 mm, respectively. 

The average weight (total) of the 3 scrapings was 22.23~0.90 

mg. 

Nail procedure: four multiple applications with wash off 
between applications 

For nails prepared as described immediately above the 

subsequent dosage regimen is as follows: 

Day one: Lacquer, approximately 10 mg, is applied evenly to 

each nail with an adjustable 50 ~i micropipette (VWR) set to 

II ~l. Each nail is weighed before and after application of 

the lacquer and weights are recorded. The exact amount of 

lacquer applied is determined from the difference in the 

weight of the nail before and after treatment. Nail 

circlets are then placed as a group of 4 or 6 (nails 1-6) on 

4O 
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the gel and allowed to air dry for 10-15 minutes before 

covering the dish. The dish is subsequently placed in an 

incubator set at 40-45°C. 

Day two: The day one procedure is repeated with a new group 

of 4 or 6 nails (7-12). Nails 1-6 are removed from the 

petri dish and the underside of each nail is rinsed with 

deionized water to remove adhering gel. Then nails are 

washed with 2 ml 95% ethanol with orbital shaking as 

previously described. Samples of the supernatants are 

stored and the nails treated with fresh lacquer exactly as 

described for day one. Both sets of nails are placed in the 

incubator set at 40-45°C. 

Days three and four: The day one and day two procedures are 

repeated with wash-off and re-application, with new groups 

of 4 or 6 nails (13-18; 19-24). 

Day five: All four Petri dishes are removed from the 

incubator. The nails are removed, rinsed with deionized 

water, and placed individually into 20 ml vials. Ethanol 

(2 ml of 95%) is added and the vials are agitated for 15 

minutes using an orbital shaker at 150-200 rpm. 

Supernatants are collected into 4 ml vials. This washing is 

repeated with 2 ml of fresh ethanol and all of the washing 

supernatants are combined (collective resultant volumes of 

washings are I0 ml for nails 1-6; 8 ml for nails 7-12; 

6 ml for nails 13-18; 4 ml for nails 19-24). Subsequently, 
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a 50~I aliquot of the collective washings is added to an 

HPLC vial containing 950 ~i PBS to a final 1/20 dilution and 

analysed by HPLC. This provides washing recovery data for 

mass balance determination. 

5 All nail circlets are subsequently treated to determine 

the levels of econazole in each nail scraping layer, as 

previously described. 

Nail procedure: four multiDle applications without wash off 
between apDlications 

I0 Nails are prepared as described above. The subsequent 

dosage regimen is as follows: 

Day one: Lacquer, approximately I0 mg, is applied evenly to 

each of 24 nails with an adjustable 50 ~I micropipette (VWR) 

set to II ~i. Each nail is weighed before and after 

15 application of the lacquer and weights are recorded. The 

exact amount of lacquer applied is determined from the 

difference in the weight of the nail before and after 

treatment. Nail circlets are then placed on the gel (as 

described) and allowed to air dry for 10-15 minutes before 

20 covering the dish. The dish is subsequently placed in an 

incubator set at 40-45oc. 

Day two: The Petri dishes are removed from the incubator. 

Nail samples 1-18 are treated as on day one. The exact 

amount of lacquer applied is determined by the difference in 

the weight of the Petri dish before and after application. 

The dishes are then returned to the incubator. Nail samples 

19-24 were removed from the gel, rinsed with deionized water 
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and washed with 95% ethanol. The nails are then scraped 

according to the procedure described above. Scrapings are 

stored. 

Day three: Lacquer is re-applied to nail samples 1-12. 

5 Nail samples 13-18 are removed from the gel, rinsed with 

deionized water and washed with 95% ethanol. The nails are 

then scraped according to the procedure described above. 

Scrapings are stored. 

Day four: Lacquer is re-applied to nail samples 1-6. Nail 

I0 samples 7-12 are removed from the gel, rinsed with deionized 

water and washed with 95% ethanol. The nails are then 

scraped according to the procedure described above. 

Scrapings are stored. 

Day five: Nail samples I-6 are removed from the incubator 

15 and treated according to the procedure described above. All 

washings and scrapings are treated and analysed for 

econazole as described above. 

In Vitro Validation: Human Nail 

Human toenails are obtained from a regional organ bank. 

20 After debridement and cleaning of the underneath surface, 

partially hydrated nails are punched out and prepared 

exactly as described above for porcine nails. The method 

used for the validation study used "four multiple 

applications with wash off between applications" method 

\ 
25 described above. 
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Example 4 

Following the general procedure for the single 

application nail procedure described above the following 

composition is tested for absorption of Econazole through 

porcine nail. 

Inqredient Amount (wt%) 

Econazole 5.0 
2-n-Nonyl-l,3- 
dioxolane 6.0 
Amphomer 24.0 
Ethanol 65.0 

In this test, a phosphate buffered saline (PBS) : 

ethanol (95:5) hydroxypropyl cellulose (2%) thickened gel 

(pH 7.45), is used as a nail support/receptor fluid. 5.6 

mg of the formulation is applied (T=40oc) to 4 nail 

circlets. Measurement of econazole penetration (avg. for 

4 nails) is measured after 48 hours. 

The results are shown below in Table 3: 

Nail Laver 

TABLE 3 

Amount of Econazole (~q/mq) 

1 1.04 
2 0.07 
3 0.06 

This corresponds to a concentration of about 1170 ppm 

of econazole. 

Example 5 

The procedure of Example 4 is repeated except that the 

pH of the receptor fluid is increased to 7.7, the amount of 

lacquer is changed as Shown in the following Table 4, and 
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the penetration is measured after 120 hours. The following 

econazo!e containing antifungal nai! lacquers, as shown in 

Table 4, are tested by the single application procedure 

described above. 

TABLE 4 

I0 

15 

2O 

25 

3O 

Ingredient 

Econazo!e 

2-n-Nonyl-l,3- 
dioxolane 

Propylene glycol 

Dermacryl 79 

Ethanol 

Amt. formulation 
Applied (mg) 

260A 

5 

6 

24 

65 

8.75 

260B 

6 

6 

24 

59 

9.60 

260F 

2O 

6 

6 

24 

44 

9.55 

Amt. Econazole (~g) I 437.5 480.0 1910.0 

The results are shown in the following Table 5 for the 

average penetration for each layer of the four treated 

porcine nail circlets. 

Sample No. 

TABLE 5 

Amount of Econazole (u~/mq of nail) 
First Layer    Second Layer     Third Layer 

260A 0.66 0.05 0.04 
260B 0.72 0.07 0.03 
260F 2.42 0.25 0.02 

From these results it is seen that Sample 260B with 

enhancer was not significantly improved relative to the 

control Sample 260A and that the penetration of econazole, 

in Sample 260F, measured as percent of dose was only 

comparable to Sample 260A and 260B. For subsequent results, 

it is presumed that the duration of the study (120 hours) 
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was too long, namely, the antifungal agent from Sample 260B 

substantially completely passed through the nail. In 

addition, there may have been insufficient fluidization of 

the antifungal agent. 

ExamDle 6 

In this example the same procedure as described in 

Example 5 was used except that the test duration is reduced 

to 96 hours. The following antifungal lacquer formulations 

are tested for econazole absorption: 

TABLE 6 

Ingredient 

Econazole 

2-n-nonyl- 
1,3-dioxolane 

Propylene 
Glycol 

Eudragit RL 

Dermacryl 79 

Ethanol 

Amt. Applied 
(mg) 

Drug Amt. (~g) 

303A 

5 

6 

24 

65 

274A 

6 

6 

24 

59 

274C 

12 

6 

24 

53 

249A 

5 

6 

24 

65 

6.98 

348.75 

6.83 

341.25 

7.98 

398.75 

7.58 

378.75 

The results (average of four porcine nail circlets) are 

shown in Table 7. 

Sample No 

TABLE 7 

Amount of Econazole (~q/mq) 

First Layer    Second Layer Third Layer 

303A 0.7 0.18 0.15 274A 0.72 0.22 0.15 274C 0.74 0.18 0.12 249A 0.34 0.16 0.13 
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From the results of Table 7 it is seen that the 

econazole absorption from the Eudragit polymer lacquer is 

greater than from the Dermacryl polymer lacquer. It is also 

seen that there is no significant difference between the 6% 

and 12% enhancer levels, again suggesting the test duration 

may be overly long. 

ExamDle 7 

This example is another 96 hour test for different 

concentrations of enhancer in a series of lacquer 

formulations containing 5% econazole and 24% Eudragit RL. 

The amount (wt%) of enhancer (2-n-nonyl-l,3-dioxolane) and 

alcohol in each formulation is shown below. 

SamDle No. Enhancer:Ethanol 

318A 0:71 
318C 5:66 
318D 12:59 
318E 18:53 
318F 24:47 

The procedure used is the same as described in Example 

5 except that the receptor fluid (gel support) is 90% 

PBS/10% PEG 200, pH 4.8. The amount of lacquer applied in 

this series of runs varied between 6.38 mg to 7.65 mg. 

The results are shown in Table 8. 

SamDle NO. 

TABLE 8 

Amount of Econazole (~q/mq) 

First Laver Second Laver Third Layer 

318A 0.75 0.14 0.03 
318C 0.64 0.16 0.08 
318D 0.56 0.07 0 
318E 0.5 0 0.05 
318F 0.45 0.09 0.07 
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Based on the inverse correlation of enhancer 

concentration and antifungal agent absorption it is 

concluded that the study duration (96 hours) is too long, 

namely the antifungal agent has already substantially passed 

through the nail thickness. 

Accordingly, the same Procedure as above is reported 

but for a test duration of only 48 hours and using 6 porcine 

nail circlets. Also, the amount of lacquer applied was 

slightly increased, on average, ranging from 7.10 mg to 8.52 

mg. The results are shown in Table 9. 

TABLE 9 

Sample No 

Amount of Econazole (~q/mq[ 

First Laver Second Layer Third Layer Total 

318A 0.52 0.06 0 0.58 318C 0.41 0.13 0.02 0.56 318D 0.56 0.08 0.08 0.72 318E 0.79 0.09 0.03 0.91 

Based on the control sample (318A, 0% SEPA) the change 

in enhancement is as follows: (the amount of SEPA is shown 
in parentheses). 

318C (5%) vS. 318A (0%) 
318D (12%) vs. 318A (0%) 
318E (18%) vs. 318A (0%) 

% Enhancement vs. Control 

-6% 
+23% 
+56% 

To further determine the effect of test duration on the 

same sample formulations (separately prepared) as used above 

with 0, 12, 18 and 24% SEPA, the same procedure described 

above is again carried out but only for a 24 hour period. 

The results are shown in Table I0. 
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TABLE 10 

I0 

15 

Ingredient 

Econazo!e 

Enhancer 

Eudragit RL 

Ethanol 

Amount 
Econazole 
Absorbed 
(~g/mg) 

First Layer 

Second Layer 

Third Layer 

Tot~l(ppm) 

Enhancement 
vs. Control 

338A 

5 

24 

71 

0.91 

0.14 

0.06 

1102 

338B 

5 

12 

24 

59 

1.2 

0.Ii 

0.16 

1462 

+33% 

338C 

5 

18 

24 

53 

0.75 

0.09 

0.08 

943 

338D 

5 

24 

24 

47 

0.84 

0.08 

0.08 

1006 

-14% -9% 

While this example shows significant enhancement using 

12% concentration of enhancer (2~n-nonyl-l,3-dioxo!ane), 

based on other tests, as described below, it is concluded 

20    that the 24 hour test duration for the single application is 

too short. 

Example 8 

This example is designed to show the effect of various 

excipients. 

25 Using the same single application procedure as 

described in Example 7 except that the test duration is 48 

hours, the following four samples were compared: 

49 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9939680A 1 _1_~’ Page 180



10 

15 

2O 

25 

WO 99/39680 PCT/US99/02628 

TABLE 11 

Ingredient 

Econazole 

Eudragit RL 

2-n-nonyl- 
1,3-dioxolane 

Propylene 
Glycol 

Triacetin 

Citroflex* 

353A 

5 

24 

353B 

5 

24 

353C 

5 

24 

353D 

5 

24 

18 18 18 18 

-- -- 6 -- 

-- -- -- 6 

Ethanol 53 47 47 47 

* - acylated triesters of citric acid (Morflex, Inc.) 
The results are shown in Table 12. 

TABLE 12 

Econazole, Amount (~/mq) 

Sample No. First Laver Second Laver Third Layer Total 

353A 1.36 0.17 0 1.534 
353B 1.76 0.35 0.07 2.176 
353C 1.15 0.08 0.07 1.304 
353D 0.49 0.07 0.09 0.647 

Example 9 

This example is designed to show the effect of 

increasing the concentration of antifungal agent for a 

single dose application under the same conditions described 

in Example 7. The following lacquer samples are prepared. 

5O 
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Ingredient 353-B 357-B 357-C 357-D 

Econazole 5 5 I0 20 

Eudragit RL 24 24 24 24 

2-n-nonyl- 
1,3-dioxolane 18 18 18 18 

Propylene 
Glycol                    6 ...... 

Ethanol 47 53 48 38 

The results for absorption of econazole in each nail 

layer (average of six nails) is shown in Table 13. 

TABLE 13 

Amount Econazole Absorbed (~q/mq) (48h) 

Sample No. First Layer Second Layer Third Layer Total 

353B 1.61 0.06 0.09 1.769 
357B 1.23 0.07 0.09 1.392 
357C 1.87 0.09 0.02 1.984 
357D 1.51 0.15 0.01 1.675 

These results suggest that no significant benefit is 

achieved by increasing the dose of antifungal agent from 10% 

to 20%. 

In order to test the effect of antifungal agent doses 

below 5% the following antifungal nail lacquers were 

prepared and tested by the same procedure as above. The 

formulations of each sample and the results are shown in 

25 Table 14. 
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TABLE 14 

Ingredient 

Econazole 

Eudragit RL 

2-n-nonyl- 
1,3-dioxolane 

Ethanol 

Amount 
Econazole 
Absorbed 
(~g/mg) (48h) 

First Layer 

Second Layer 

Third Layer 

Total 

Example I0 

906A 

1 

24 

18 

57 

0.31 

0.45 

0.22 

0.986 

906B 

2 

24 

18 

56 

0.49 

0.17 

0.27 

0.920 

906C 

5 
24 

18 
53 

0.76 

0.15 

0.16 

1. 067 

906D 

I0 

24 

18 

48 

1.09 

0.3 

0.77 

2.166 

This and the following examples are designed to show 

the effect of multiple lacquer applications. In this 

example the test procedure for multiple applications with 

washoff (using ethanol) as described above is applied to six 

porcine nail circlets using as the nail support/receptor 

fluid PBS:PEG200 (90:10) (pH, 5.13), and the following nail 

lacquer: 

Econazole 5% 
Eudragit RL 24% 
2-n-nonyl-l,3- 
dioxolane 18% 
Propylene Glycol 6% 
Ethanol 47% 
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The results are shown in Table 15. 

Application 

TABLE 15 

Amount of Econazole (~q/ml) 

First Layer Second Laver Third Layer Total 

1 1.25 0.25 0.2 1.693 
2 1.64 0.42 0.16 2.228 
3 2.37 0.78 0.21 3.365 
4 2.69 0.58 0.38 3.654 

From Table 15 is it seen that there is a significant 

dose response with multiple daily applications, however, 

steady state appears to occur after the third application. 

Example II 

This example shows the effects of multiple (once daily) 

applications similarly to Example I0 but without washing 

between applications. In this example, the nail lacquer was 

similar to that used in Example i0, except that propylene 

glycol is not used, and is replaced with an equivalent 

amount of ethanol, namely, 5% econazole, 24% Eudragit RL, 

18% enhancer (2-n-nonyl-l,3-dioxolane) and 53% ethanol. 

The results are reported in Table 16. 

Application 

1 
2 
3 
4 

TABLE 16 

Amount of Econazole (~ff/mQ) 

First Laver Second Laver Third Layer Total 

0.69 0.12 0.27 I. 157 
1.57 0.34 0.22 2.135 
1.4 0.29 0.29 1.986 
2.32 0.71 0.47 3 .493 
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As compared to Example I0 where the lacquer is removed 

by washing between applications, it is seen that without 

washing the dose response curve achieves a statistically 

significant maximum after the fourth application. 

Example 12 

This example is similar to Example I0 (wash off after 

each 24 hour application) using the same antifungal nail 

lacquer used in Example 10. The results are shown in Table 

17. 

I0 

15 

2O 

25 

~ion 

TABLE 17 

.Amount of Econazole (~/ma) 

First Layer Second Layer Thi~ Total 
1 0.53 0.34 0.61 1.492 2 0.48 0.53 0.61 1.625 3 0.81 0.57 0..61 1.983 4 1.03 0.84 0.75 2.620 

Example 13 

This example is similar to Example 12 (four daily 

applications without washoff between applications) but using 

the same antifungal nail lacquer as used in Example 7, 

Sample 353B. The results are shown in Table 18. 

A~tion 

TABLE 18 

Amount of Econazole (~/ma) 

Firs~er Second Layer Total 
1 (24h) 1.36 0.17 0 1.534 2 (48h) 1.76 0.35 0.07 2.176 3 (72h) 1.15 0.08 0.07 1.304 4 (96h) 0.49 0.07 0.09 0.647 
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Example 14 

This example is designed to compare the effects of 

several en!%ancers according to this invention. 

Using the same procedures as described in Example 8, 

the following antifungal nail lacql/ers are tested for 

econazole absorption after 48 hours. 

TABLE 18 

i0 

15 

2O 

25 

Ingredient 911-A 911-B 911-C 91!-D 

Eudragit ILL 24 24 24 24 

Enhancer: 

2-n-nonyl-l,3- 
dioxolane 

2,6-dimethyl- 
2,7-heptadienyl- 
!,3-dioxolane 

2-n-hepty!-l,3- 
dioxolane 

decanal dimethyl 
acetal 

18 

18 

18 

...... 18 

Ethanol 53 53 53 53 

The results are shown in Table 19. 

Sample No. 

911-A 
911-B 
9!I-C 
911-D 

TABLE 19 

Econazole Absoz-Dtion (48h) (u~/m~) 

First Laver Second Laver Third LaMer Total 

1.03 0.05 0.02 1.115 
0.78 0.01 0 0.791 
0.78 0.05 0.03 0.855 
0.76 0.01 0.05 0.813 
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Example 15 

This is an in vitro validation study using human 

toenail specimens in a procedure similar to that described 

above using four consecutive daily applications of the test 

sample with wash off between applications, except that the 

PBS/PEG200 support gel is replaced by a PBS/Ethanol (80:20) 

gel (pH, 7.7). The same formulation as used in Example l0 

(separately prepared) is used in this example. The results 

after the fourth application (96 hours) are shown in Table 

20, as the average of six replicates. 

TABLE 20 

Amount of Econazole (~q/m~) 

Layer 1 0.82 Layer 2 0.90 Layer 3 1.49 
Total 3.210 

Example 16 

This example shows the percutaneous absorption of 

econazole through human skin using lacquer compositions with 

or without the skin penetration enhancing compound. 

In a first series of experiments conducted for 96 hours 

using the static cell method (receptor fluid PBS/ethanol 

(80:20), pH 7.7, temperature 32oC) the following lacquer 

formulations were tested to determine the effect on 

percutaneous absorption of antifungal agent (econazole, 5%) 

of enhancer (2-n-nonyl-l,3-dioxolane, 0%, 6% or 12%) and 

various polymeric film&formers, as follows: 
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TABLE 21 

Sample No. (wt.%) 

Zn~redient 303-A 274-D 274A 274C 249A 249B 242C 242A 

Econazole 5 5 5 5 5 5 5 5 
Enhancer 0 6 6 12 6 6 12 12 
Propylene 
Glycol 6 0 6 6 0 6 0 6 

Eudragit RL 24 24 24 24 .... 
Dermacryl 79 .... 24 24 - - 
A!nphomer LVTI ...... 24 24 
Ethanol 65    65    59     53    65     65 59 59 

The results are shown in the following Table 22 

(average (for 6 or 5 replicates) cumulative (96h) 

percutaneous absorption through the skin, i.e., amount in 

receptor) as well as in the epidermis and dermis); Table 23 

(cumulative (96h) delivery of antifungal agent as percent :of 

dose for receptor, epidermis and dermis). 

TABLE 22 

Sample No. RecePtor Amt. (~q) Epidermis (~q) Dermis (~q) 

20 303-A(n=6) 1.58+0.78 
274-D(n=5) 5.59+0.75 
274-A(n=6) 7.06~1.25 
274-C(n=6) 13.25~2.20 
249-A(n=6) 1.74±0.88 

25 249-B(n=6) 1.58±0.71 
242-C(n=6) 3.25+0.45 
242-A(n=5) 3.64+0.41 

2.13~2.42 
6.08+2.14 
9.14+3.43 

13 . 50+6 . 61 
9.76+4.05 
9.30+6.70 

11.83-+7.31 
9.14~3.10 

0 
1 
2 
6 
1 
0 
2 
2 

¯ 83+1.48 
.82_+1.21 
.37+1.67 
.09-+1.90 
.34+1.17 
¯ 96+_1.29 
¯ 17+1.19 
¯ 63+0.70 

Sample No. 

30 303-A 
274 -D 
274-A 
274 -C 
249 -A 

35 249-B 
242 -C 
242-A 

TABLE 23 

RecePtor Epidermis 

o 
1 
! 
2 
o 
o 
o 
o 

.31+_0.18 0.40+0.46 

.07+0.26 1.13+0.38 

.43+0.31 1.83~0.67 

.51~0.50 2.52±1.17 

.39+0.18 2.17+0.81 

.31Z0.14 1.92-+1.27 

.66~0.14 2.24+1.17 

.78±0.06 1.91~0.59 

Dermis 

o .17±o.31 
0.33+0.21 
0.~8±0.35 
1.15~0.35 
0.30+0.27 
0.20~0.27 
0.42+0.23 
0.55~0.!6 
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WHAT WE CLAIM IS: 

l Claim I. A composition effective for the treatment or 

2 prevention of fungal infections of nails, comprising: 

3 (a) at least one antifungal agent effective in the 

4 treatment or prevention of onychomycoses; 

5 (b) a penetration enhancing agent selected from the 

6 group consisting of CT-Cz4-hydrocarbyI substituted 1,3- 

7 dioxolane, C~-C14-hydrocarbyl substituted 1,3-dioxane and 

8 C~-C~4-substituted acetal; 

9 (c) water-insoluble, film-forming polymer; and, 

I0 (d) volatile solvent; 

ii the composition, when applied to nails, forming, upon 

12 evaporation of the volatile solvent, a hard, water-resistant 

13 film from which the antifungal agent is releasable and 

14 becomes available to treat or prevent fungal infection. 

1 Claim 2. The composition of claim 1 wherein the 

2 antifungal agent is selected from the group consisting of 

3 polyenes, allylamines, imidazoles, triazoles, ciclopirox, 

4 undecylenic acid, and amorolfine. 

1 Claim 3. The composition of claim 1 wherein the 

2 antifungal agent comprises at least one of amorolfine, 

3 ciclopirox and econazole. 

1 Claim 4. The composition of claim 1 wherein the 

2 antifungal agent comprises ciclopirox. 
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1 Claim 5. The composition of claim 1 wherein the 

2 antifungal agent comprises econazole. 

1 Claim 6. The composition of claim 1 which further 

2 comprises antiinflammatory effective amount of steroidal 

3 antiinflammatory agent. 

1 Claim 7. The composition of claim 4 wherein the 

2 steroidal antiinflammatory agent comprises at least one of 

3 hydrocortisone, triamcinolone, betamethasone, or clobestol 

4 or the salts thereof. 

1 Claim 8. The composition of claim 1 which further 

2 comprises a plasticizer for the film-forming polymer. 

1 Claim 9. The composition of claim 8 wherein the 

2 plasticizer is at least one plasticizer selected from the 

3 group consisting of glycols, glycol esters, phthalate 

4 esters, citrate esters, polyethylene glycols, 

5 dipropyleneglycol and polypropylene glycols. 

1 Claim I0. The composition of claim 1 wherein the film- 

2 forming polymer comprises a water-insoluble film-forming 

3 polymer selected from the group consisting of acrylate 

4 polymers, methacrylate polymers, and copolymers of alkyl 

5 vinyl ether and maleic anhydride. 

1 Claim II. The composition of claim 1 wherein the film- 

2 forming polymer comprises an acrylic copolymer. 
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Claim 12. The composition of claim II wherein the 

acrylic copolymer comprises recurring units of at least one 

of the following moieties (IV) and (V) : 

(iv) (v) 
wherein Rz represents H or CH3; and R2 represents an 

alkyl group. 

Claim 13. The composition of claim II wherein the 

acrylic copolymer comprises recurring units of the moiety 

(V) and wherein R2 is an alkyl of at least 4 carbon atoms. 

Claim 14. The composition of claim ii wherein the 

acrylic copolymer comprises recurring units of a moiety of 

formula (VI) 

----{---- CH2-- CH ) 
I 
CONHR3 (VI) 

wherein R3 represents an alkyl group. 

Claim 15. The composition of claim II wherein the 

acrylic copolymer comprises recurring units of formula (V) 

or formula (VI) or both formulas (V) and (VI), and, 

optionally, recurring units of formula (IV): 

RZ 
i 

( CH~ ~ ) ( CH2__C ) 

I COOH COOR2 

(iv) (v) 

6O 
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9 ( CH2--CH ) 
l 

I0 CONHR~ 

I! (vl) 

12 wherein R represents H or CHa; R2 represents an alkyl 

13 group, and 

14 R3 represents an alkyl group; 

15 at least one of R2 and R3 representing an alkyl group having 

16 at least 4 carbon atoms. 

1 Claim 16. The composition of claim II wherein the 

2 acrylic copolymer comprises recurring units of a moiety 

3 containing a cationic amine group. 

1 Claim 17. The composition of claim 15 wherein the 

2 cationic amine group is carboethoxy-t-butyl amine. 

1 Claim 18. The composition of claim 1 wherein the 

2 water-insoluble, film-forming polymer comprises a copolymer 

3 of methyl vinyl ether or ethyl vinyl ether and at least one 

4 comonomer of formula (VII): 

5 ( CH CH ) (Vll) 
; l 

6 COOH COOR4 

7 wherein R4 represents a !ower alkyl group. 

1 Claim 19. The composition of claim 18 wherein said 

2 copolymer comprises recurring units of formula (VII) wherein 

3 R2" is an alkyl group of at least 2 carbon atoms. 

1 Claim 20. The composition of claim 1 wherein the 

2 volatile solvent is selected from the group consisting of 

3 lower alkanols, lower alkyl esters of lower carboxylic 

4 acids, lower alkyl ethers, lower alkyl ketones, and mixtures 

5 thereof. 

61 

BNS~CID:. <WO ,.9939680A 1 _1_> Page 192



1 

2 

3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

II 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

1 

2 

3 

4 

5 

WO 99/39680 
PCT/US99/02628 

Claim 21. The composition of claim 1 wherein the 

penetration enhancer is 2-n-nonyl-l,3-dioxolane, decanal 

diethylacetal or decanal dimethylacetal. 

Claim 22. The composition of claim i which comprises: 

(a) at least one antifungal agent selected from the 

group consisting of amorolfine, ciclopirox and econazole; 

(b) a penetration enhancing agent selected from the 
group consisting of 2-n-nonyl-l,3-dioxolane, decanal 

diethylacetal and decanal dimethylacetal; 

(c) water-insoluble, film-forming polymer selected from 

the group consisting of (meth) acrylate copolymer and alkyl 

vinyl ether copolymer; 

(d) volatile solvent selected from the group consisting 

of ethanol, n-propanol, isopropanol, n-butanol, iso-butanol, 

acetone, ethyl acetate, propyl acetate, n-butyl acetate, n- 

amyl acetate, methyl ether, methylethyl ether, methylethyl 

ketone, methylene chloride, methyl chloroform, toluene, 

tetrahydrofuran, 1,4-dioxane, and mixtures thereof; 

(e) plasticizer for the film-forming copolymer selected 

from the group consisting of glycols, glycol esters, 

phthalate esters, citrate esters, polyethylene glycol, 

dipropylene glycol, polypropylene glycols, and mixtures 

thereof. 

Claim 23. The composition of claim 1 which comprises: 

from about 0.5 to about 20 percent (a) antifungal 

agent; 

from about 0.5 to about 35 percent (b) penetration 

enhancing agent; 
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6 from about 0.5 to about 40 percent (c) film-forming 

7 polymer; and 

8 from about i0 to about 70 percent (d) volatile solvent. 

1 Claim 24. The composition of claim 23 which further 

2 comprises from about 0.5 to about 20 percent (e) plasticizer 

3 for the film-forming copolymer. 

1 Claim 25. A method for the treatment of a fungal 

2 infection which comprises applying to an infected nail a 

3 nail lacquer composition as defined in claim i. 

1 Claim 26. A method for preventing a fungal infection 

2 from developing which comprises applying to the nail of a 

3 person in need thereof a nail lacquer composition as defined 

4 in claim I. 

1 Claim 27. A nail lacquer composition effective for 

2 applying a water-resistant adherent film to animal nails, 

3 comprising a substantially non-aqueous solution of water- 

4 resistant, film-forming polymer, and plasticizing effective 

5 amount of at least one compound selected from the group 

6 consisting of C~-C14-hydrocarbyl substituted 1,3-dioxolane, 

7 Cv-C~4-hydrocarbyl substituted 1,3-dioxane and C~-C14- 

8 substituted acetal in volatile solvent. 

1 Claim 28. The nail lacquer composition of claim 27 

2 further comprising in said solution at least one additional 

3 plasticizer for the water-resistant film-forming polymer. 
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Claim 29. An antifungal nail lacquer composition 

comprising a substantially non-aqueous solution of water- 

resistant, film-forming polymer, antifungal agent effective 

in the treatment or prevention of onychomycoses, and 

steroidal antiinflammatory agent in volatile solvent. 

Claim 30. A plasticized film-forming composition 

comprisin0 

water-insoluble film-forming polymer, and plasticizing 

effective amount of a compound selected from the group 

consisting of C7-Cz4 hydrocarbyl substituted 1,3-dioxolane, 

Cv-Cz4-hydrocarbyl substituted 1,3-dioxolane and C~-Cz4 

hydrocarbyl substituted acetal. 
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(~ Antifungal 

4-[4-[4-[4-[[2-(2~4-dif~u~r~pheny~)-2-(1H-az~~y~methy~)-1~3-di~x~~an-4-y~]meth~xy]pheny~]-1-piperaziny~- 

]phenyl]tdazolones and imidazolones. 

4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1 H-azolylmethyl)-1,3-dioxolan-4~-yl]methoxy]phenyl}-l-piperazinyl]- 

phenyl]triazolones and imidazolones of fo’~mula 

N Ii II 
Q.._...~ F _ F 

N 

0"1 

tN 
0 

tlu 

wherein 
Q is CH or N; 
Y is a radical of formula 

O’~ N--R] O’S--N-R2 

. 
Ca) (b) 

R1 is Cs-7cycloalkyl or mono-, di-, tri-, tetra- or pentahaloCl-¢aikyl; and 
R2 is C~--~alkyl, Cs-7cycloalkyl or mono-, di-, tri-. tetra- or pentahaloCl-¢alkyl, 
the acid addition salts and stereoisomeric forms thereof; said compounds having antifungal properties. 
Pharmaceutical compositions containing such compounds as an active ingredient; methods of preparing 
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Antifungal 4-[4~[4~[4.[[2~(2~4~dif~u~r~pheny~)~2~(1H~az~y~methy~)-1~3-di~x~an-4-y~]meth~xY]pheny~]-1- 
piperazinyFJphenyl]triazolones and imidazolones 

Background of the invention 

In U.S. Patent Nos. 4,267,179; 4,335,125; 4,735,942,4,791,111 and 4,916,134 there are described a 
number of heterocyclic derivatives of (4.phenyl-l-piperazinylaryl0xymethyl-l,3-dioxolan-2-yl)methyl-1 H--im- 
idazolas and 1 H-1,2,4-triaz01es, which compounds are taught to assess antifungai and an~bacterial probes. 

The comp%unds of the present invention show improved antifungai activity, in particular against 

Microsporum species and against Candida species. 

10 

15 

Description of the invention 

This invention is concerned with antifungal compounds having the formula 

F 

20" 

25 

3O 

35 

the pharmaceutically acceptable acid addition salts and the stereochemically isomeric forms thereof, 

wherein 

Q is CH or N; 
Y is a radical of formula 

O,~...N_RZ O~---N-R2 

R~ is Cs-Tcycloalkyl or mono-, di-, tri-, tetra- or pentahaloC~ +~alkyl; and 
R2 is C1 --~alkyl, Cs-Tcycloaikyl or mono, di-, tri-, tetra- or pentahaloC~ -~alkyl. 

In the foregoing definitions the term "halo" is generic to fluoro, chloro, bromo and iodo; the term 

"C~-salkyl" defines straight and branched hydrocarbon radicals having from 1 to 6 carbon atoms such as 
for example, methyl, ethyl, propyl, 1-methylethyl, 1,1-dimethylethyl, 1-methylpropyl, 2-methylpropyl, butyl, 
pentyl, hexyl and the like; the term "Cs-Tcycloalkyl" defines cyclopentyl, cyclohexyl and cycloheptyl; and 
the term "mono, di-, tri-, tetra- or pentahaloC~-~alkyl" defines straight and branched hydrocarbon radicals 
having from 1 to 4 carbon atoms wherein one, two, three, four or five hydrogen atoms are replaced by halo, 

45 such as, for example, trifluoromethyl, 2-fluoroethyl, 2,2,2-trifluoroethyl, 2-fluoro-l-methylethyl, 2-fluoro-1- 
(fluoromethyl)ethyl, 2,2,2-trifluoro-l-methylethyl, 2,2,3,3-tetrafluoropropyl, 2,2,3,3,3-pentafluoro-l-methyl- 

propyl and the like. 
From formula (I) it is evident that the compounds of this invention have at least two asymmetric carbon 

atoms in their structures, namely those located in the 2-and 4-position of the dioxolane nucleus. Depending 

so on the structure of R~ and R2 further asymmetric centra may be present. Consequently the compounds of 

formula (I) can exist under different stereochemically isomedc forms. Unless otherwise mentioned or 
indicated, the chemical designation of compounds denotes the mixture of all possible stereochemically 
isomeric forms, said mixtures containing all diastereomers and enantiomers of the basic molecular 
structure. The absolute configuration of each chiral center may be indicated by the stereochemical 
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descriptors R and $, this R and S notation corresponding to the rules described in Pure Appl. Chem 1976, 

45, 11-30. The relative configuration of the asymmetric centers in diastereomeric racemates of formula (I) is 

denoted by the descriptors cis and trans according to the rules described in J. Org. Chem. 1970, 35 (9), 

2849-2867. Stereochemically isomeric forms of the compounds of formula (I) are obviously intended-to be 

s embraced within the scope of the invention. 

The compounds of formula (I) have basic properties and, consequently, they may be converted to their 

therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for 

example, inorganic acids, e.g. hydrochloric, hydrobromic and the like acids, sulfuric acid, nitric acid, 

phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 2- 

lo hydroxypropanoic. 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic, (E)-2- 
butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-propanetricarbo×ylic, 
methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydrox- 

ybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can be converted by 

treatment with alkali into the free base form. 

The term pharmaceutically acceptable acid addition salts also comprises the solvates which the 

compounds of formula (I) may form and said solvates are intended to be included within the scope of the 

present invention. Examples of such solvates are e.g. the hydrates, alcoholates and the like. 

Interesting compounds are those compounds of formula (I) wherein Q is N; and/or the substituents on 

the dioxotane nucleus have a cis configuration. 

20 Particularly interesting compounds are those interesting compounds wherein R~ and R2 are mono-, di-, 

tri-, tetra- or pentafluoroC1-,alkyl, cyclohexyl or cyclopentyl, or R2 is 01-~alkyl. 

Preferred compounds are those padicularly interesting compounds wherein R~ and R2 are 2,2,2- 

trifluoroethyl, 2.2,3,3-tetrafluoropropyl, cyclopentyl, or R2 is propyl, 1-methytpropyl, 2-methylpropyl or butyl. 

The most preferred compounds are cis’2-cyclopentyl-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H.1,2,4. 

triazol-l-ylmethyl)-1,3-dioxolan-4-yl]methoxy]p-h"enyl]-l.piperazinyl]phenyl]_2,4_dihydro_3H.1,2,4-triaz~’-3- 
one; 

cis-4-[4-[4-[4-[[2- (2,4-difluorophenyl)-2-(1 H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyi]-I - 

piperazinyl]phenyl]-2,4-dihydro-2-(2,2,2-tr~luoroethyl)-3H.1,2,4-triazol-3-one; and 
cis-1 -[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol---1-ylmethyl)- 1,3-dioxolan-4-yl]methoxy]phenyl]-I - 

3o piperazinyl]phenyl]-l,3-dihydro-3-(l_meth~lpropyl).2H.imidazol.2_one, the pharmaceutically acceptable salts 
thereof and the stereochemically isomeric forms theTeof. 

In order to simplify the structural representations of the compounds of formula (I) and of certain starling 

materials and intermediates used in the preparation thereof, the 2-(2,4-difluorophenyl)-2-(1H-1,2,4-azol-1- 

ylmethyl)-1,3-dioxolan-A-yl group will hereafter be represented by the symbol D: 
35 

45 The compounds of formula (I) can be prepared by O-alkylating an approprMtely substituted phenol of 
formula (111) with an alkylating reagent of formula (11).    -- 

O-alkylad0n 
D--CH2--W + HO                            y 

50                                                                                                             ~      (’D 
re, action 

on) 

55 In formula (11) and in a number of the following intermediates, W represents a reactive leaving group 

such as, for example, halo, preferably chloro, bromo or iodo, or a sulfonyloxy group such as, for example, 

methanesulfonyloxy, 2-naphtalenesulfonyloxy or 4-methylbenzenesulfonyloxy and the like. 

The alkylation reaction of (11) with (111) can be carried out under art-known conditions of performing O- 
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alkylations. Said O-alkylation reaction can conveniently be conducted in a suitable reaction-inert solvent in 

the presence of’-an appropriate base. A suitable reaction-inert solvent is, for example, an aromatic 

hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene and the like; a halogenated hydrocarbon, 

e.g., dichloromethane, trichloromethane and the like; a lower alkanol, e.g., methanol, ethanol, 1-butanol and, 

the like; e ketone, e.g., 2-propanone, 4-methyl-2-pentanone and the like; an ether, e.g., 1,4-dioxane, 1,1 - 
oxybisethane, tetrahydrofuran and the like; a dipolar aprotic solvent, e.g., N,N-dimethylformamide,__N’N" 

dimethylacetamide, hexamethylphosphorio triamide, dimethyl sulfoxide, nitrobenzene, 1-methyl-2-pyr- 

relidinone and the like, or a mixture of said solvents. The acid which is liberated during the course of the 

reaction may be picked up by an appropriate base such as, for example, an alkali or an earth alkaline metal 

carbonate, hydrogen carbonate, hydroxide, alkoxide, hydride or amide, e.g., sodium carbonate, potassium 

carbonate, sodium hydroxide, sodium methoxide, sodium hydride, sodium amide and. the like, or an organic 

base such as, for example, an amine, e.g., N,N-diethylethanamine, N(1-methylethyl)-2-propanamine, 4- 

ethylmorpholine, and the like. In some instanee~" iT may be advantageou--s to convert the substituted phenol 

(111) first into a metal salt thereof, preferably the sodium salt, e.g., by the reaction of (111) with e metal base 

such as sodium hydride, sodium hydroxide and the like, and to use said metal salt subsequently in the 

reaction with (11). Stirring and somewhat elevated temperatures may enhance the rate of the reaction; more 

particularly the reaction may be conducted at a temperature from about 50 ° C to about 60" (3. Additionally, 

it can be advantageous to conduct said O-alkylation under an inert atmosphere such as, for example, 

oxygen-free nitrogen or argon gas. 
20 Alternatively, the compounds of formula (I) may be prepared following the procedures described in U.S. 

Pat. No. 4,101,666, which is incorporated herein by reference, for instance, by the acetalation reaction of a 

ketone of formula (IV) with a 2.3-dihydroxypropyl ether derivative of formula (V) in the presence of an acid 

such as, for example, benzenesulfonic acid, 4-methylbenzenesulfonic acid, methanesulfonic acid and the 

like acids. 

25 

3O 

00 

35 Said acetalization reaction can conveniently be conducted in a reaction-inert solvent such as, an 

aromatic hydrocarbon, e.g., benzene, methylbenzene, a halogenated hydrocarbon, e.g., trichloromethane; an 

aikanol, e.g., ethanol, propanol, butanol and the like, or a mixture of such solvents. Preferably, the water 

which is liberated during the course of the reaction, is removed by azeotropical distillation. In a similar way, 

the compounds of formuM (I) may also be obtained by transacetalation of (IV) with the acetone acetal of (V), 

4o or by aeetalation of (IV) with the 2,3-epoxypropyl ether derivative corresponding to (V), in the presence of 

an acid and a reaction-inert solvent as described hereinbefore. 

Or, the compounds of formula (I) may also be synthesized by N-alkylating an azole (VI) with an 

intermediate of formula (VII). 

F 

W__C]~2~0 
F 

..N II U 
5o 

Q’N’;H 
+ 

[ 
[ CH2--O--@ N~/N---@-- Y       N-alkylafion~ (’I) 

45 

55 

ca) ore) 

Said N-alkylatlon reaction can conveniently be conduoted in a suitable reaction-inert solvent or a 

mixture of--such solvents in the presence of an appropriate base. Suitable reaction-inert solvents are, for 

example, an aromatic hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene, and the like; a lower 
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alkanol, e.g., methanol, ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone, 4-methyl-2-pentanone 
and the like; an ether, e.g., 1,4-dioxane, 1 ,l’-oxybisethane, tetrahydrofuran and the like; a dipolar aprotic 

solvent, e.g., N,N-dimethylformamide, N,N-dimethylaeetamjde, dimethyl sulfoxide, nitrobenzene, 1-methyl-2- 
pyrrolidinone, and the like; a halogena{’ed--hydrocarbon, e.g., dichloromethane, trichloromethane and the like. 

s The addition of an appropriate base such as, for example, an alkali or an earth alkaline metal carbonate, 
hydrogen carbonate, hydroxide, amide or hydride, e.g., sodium hydroxide, potassium hydroxide, potassium 
carbonate, sodium hydride and the like or an organic base such as, for example, N,N-dimethyl-4- 
pyridinamine, N,N--diethylethanamine or N-(1-methylethyl)-2-propanamine may be employed--to" pick up the 
acid which is liberated during the course--of the reaction. in some instances it may be advantageous to use 

lo an excess of the azole (VI) or to convert it to its metal salt form, in particular its alkali metal salt form 

following art-known procedures such as, e.g. by treatment of the azole (VI) with an alkah metal hydroxide, 
alkoxide, amide or hydride. 

The compounds of formula (I) may also be obtained by cyclizing an intermediate of formula (VIII) with 
an appropriately substituted benzenamine of formula (IX), or by cyclizing a benzenamine of formula (X) with 

7s a reagent of formula 0(I). 

2O 

25 

0 /(CHzh-w 
D-CH2--O N 

"(CH2h-W 
(vm) 

D-CH2--O  

(X) 

N~-I2 + 

(IX) cyclization / 

w-(CHzh, 

W (CH" "/N---=~\ /~’Y "/ -t 2)’2 

(x13 

Said cyclization.reaction may be carried out by stirring the reactants in the presence of an appropriate 
polar solvent, e_g. water, in admixture with an appropriate water-miscible organic solvent, such as, for 
example, 2-propanol. 2-propanone and the like, preferably at an elevated temperature and most preferably, 
in the presence of an alkali or earth alkaline metal iodide such as, e.g., potassium iodide. 

Furthermore, the compounds of formula (I) may be prepared by N-alkylating a piperazine of formula 
0(11) with a benzene of formula (XIII), or by N-alkylating a piperazine’-of formula (XV) with a benzene of 

35 formula (XIV) following standard N-alkylating-procedures. In formulae (>fill) and (XIV) W~ represents an 

appropriate reactive leaving group_such as, for example, halo, e.g., chloro or bromo and in particular fluoro, 
or a sulfonyloxy group, e.g. trifluoromethanesulfonyloxy. 

_~ /-k 
4o D--CH2__O N NH 

\ / 
(xn) 

45 

50 

55 

’4- 

(xv) 

Said_N-alkylati°n may be carried out by stirring the reactants, preferably at somewhat elevated 

temperatures, in an appropriate organic solvent such as, for example, N,N-dimethylformamide, N,N- 

dimethylacetamide, dimethyl sulfoxide and the like, in the presence of an a’pp’ropriate base such as~{’or 

example, an alkali metal hydride or carbonate and the like bases. 

The compounds of formula (I) wherein Y is a radical of formula (a), said compounds being represented 

by formula (I-a), can generally be prepared by cyclizing an intermediate of formula (XV]) with an appropriate 

reagent of formula (XVII) and the compounds wherein Y is a radical of formula (b), said compounds being 

represented by formula (I-b), can generally be prepared by cyclizing and intermediate of formula (XVI) with 
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lo 

15 

20 

25 

3o 

35 

4o 

45 

5o 

55 

an appropriate reagent of formula (XVIII). 

OcvD 

o C> 
(~-a) 

0 
II 

+ L2--CH--N--NRt -C--L1 

(xv~ 

o-c. -o-O 

O 
II 

+ (L2}2-CH - CH2 -NR2- C--L1 

(xv~ 

In formulae (XVlI) and (XVIII) and hereinafter L1 and L2 both represent an appropriate leaving group 
such a~, for example, C; -6 alkyloxy, aryloxy, di(Cl-+alkyl)-amino and the like groups and R1 and Rz have 
the previously defined meaning. Said cyclization reaction can generally be conducted in a suitable reaction- 
inert solvent such as, for example, an alcohol, e.g., butanol and the like; an ether, e.g., tetrahydrofuran, 1,4- 
dioxane, 1,1’-oxybis(2-methoxyethane); tetrahydrothiophene 1,1-dioxide and the like solvents. Although the 
cyctization reaction may be conducted at room temperature, somewhat elevated temperatures are appro- 
priate to enhance the rate of the reaction. Preferably the reaction is conducted at the reflux temperature of 

the reaction mixture. 
The compounds of formula (I-a) may alternatively be prepared by cyclizing an intermediate of formula 

(XIX) with an amidine of formula (XX) or an acid addition salt thereof, and N--alkylating the thus obtained 

intermediate with a reagent of formula (XXI). 

D-CH2--O---O 

NH 
II 

O 1. HC--NH2 (XX) 

N     N NH--C--NH-NH2 
\ / 2. R’--W (xxr) 

¢xlx) 

Said eyclization may be carried out by mixing and heating the reactants, preferably, in the presence of, 
an appropriate reaction-inert organic solvent having a relatively high boiling point such as, for example, 1,1 - 
oxybis(2-methoxyethane). 

Said N-alkylation reaction may easily be performed following the same procedure as outlined for the 
preparatio’~ of compounds of formula (I) from (VI) and (VII). It may be advantageous however, to convert the 
intermediate first into a metal salt form thereof, preferably the sodium salt, in the usual manner, e.g., by 
reaction with a metal base such as sodium hydride, sodium hydroxide and the like bases, and to use said 
metal salt subsequently in the reaction with (XXI). The addition of a iodide salt, preferably an alkali iodide, 
may be appropriate. Somewhat elevated temperatures and stirring may enhance the rate of the reaction. 

The compounds of formula (I-b) can alternatively be prepared .by cyclizing an intermediate of formula 

(XXII) with a reagent of formula (XIII). 

7 

~ 
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O 
/~ /---k /=k , 

D-CH2-O-<\ /~--- N    N---<~ />--NH-C-L! 
\. / 
0oon 

+ (L2}2--CH--CH2--NHR2 

(xxl  

(I-b) 

Said cyclization reaction can be carried out by stirring and heating the reactants in a reaction-inert 
solvent such as, for example, an ether, e.g. tetrahydrofuran, 1,4-dioxane and the like, in the presence of an 
appropriate acid such as, for example, formic, acetic, propanoic, benzoic and the like acids. 

A number of intermediates and starting materials used in the foregoing preparations are known 
compounds, others may be prepared according to art-known methodologies of preparing said or similar 
compounds, while still others are new. A number of such preparation methods will be described hereinafter 
in more detail. 

The intermediates of formula fill), (XVI) and (XIX) can conveniently be prepared following procedures 
analogous to those described in U.S. Pat. Nos. 4,267,179; 4,335,125; 4,735,942 and 4,791,111, which are 
incorporated herein by reference, and those described in EP-0,331,232. 

Starting materials of formula (11) may be dedved from a 1-(2,4-difluorophenyl)-2-haloethanone by 
reacting the latter with an azole (VI) in an reaction inert solvent, ff appropriate in the presence of a base, 
and subsequently reacting the thus obtained 1-(2,4-difluorophenyl)-2-(azol-l-yl)ethanone (IV) with 1,2,3- 
propanetriol in a suitable acetalizing medium. It may be particularly desirable to separate cis and trans 
forms at this early stage. Appropriate methods which may be employed include, for example, selective 
crystallization, chromatographical separations such as column chromatography and the like methods. The 
desired aikylating reagents of formula (11) can easily by prepared by converting the remaining hydroxy 
group of the obtained intermediate into a reactive leaving group according to methodologies generally 
known in the art. Said reactive derivatives of formula (11) can alternatively be prepared according to a 
sequence of reactions similar to the procedures described in U.S. Patent No. 4,267,179. The intermediates 
of formula (VII) are prepared following procedures described in U.S. Pat. No. 4,101,666, which is 
incorporated herein by reference, e.g., by the acetalization reaction of a diol of formula (V) with a 1-(2,4- 

30 difluorophenyl)-2-haloethanone. In turn, the intermediates of formula (V) can be obtained by O-alkylating an 
intermediate of formula (111) with (chloromethyl)oxirane and subsequent hydrolysis of the epox~e. 

The previously described intermediates and starting materials may also be converted into each other 
following art-known functional group transformation procedures. 

The compounds of formula (I) and some of the intermediates in the present invention may contain an 
asymmetric carbon atom. Pure stereochemically isomeric forms of said compounds and said intermediates 
can be obtained by the application of art-known procedures. For example, diastereoisomers can be 
separated by physical methods such as selective crystallization or chromatographic techniques, e.g. counter 
current distribution, liquid chromatography and the like methods. Enantiomers can be obtained from 
racemic mixtures by first converting said racemic mixtures with suitable resolving agents such as, for 

40 example, chiral acids, to mixtures of diastereomeric salts or compounds; then physically separating said 
mixtures of diastereomeric salts or compounds by, for example, selective crystallization or chromatographic 
techniques, e.g. liquid chromatography and the like methods; and finally converting said separated 
diastereomeric salts or compounds into the corresponding enantiomers. Enantiomers may also be sepa- 
rated by chromatography of the racemate over a chiral stationary phase. 

Pure stereoche .mically isomeric forms of the compounds of formula (I) may also be obtained from the 
pure stereochemically forms of the appropriate intermediates and starting materials, provided that the 
intervening reactions occur stereospecifically. The pure and mixed stereochemically isomeric forms of the 
compounds of formula (I) are intended to be embraced within the scope of the present invention. 

The compounds of formula (I), the pharmaceutically acceptable acid addition salts and stereochemically 

so isomeric forms thereof show antifungal activity. The latter activity of the compounds of formula (I) can be 
demonstrated in the "Topical and oral treatment of vaginal candidosis in rats" test; "Topical and oral 
treatment of microsporosis in guinea pigs" test; "Topical and oral treatment of skin candidos}s in guinea 
pigs" and "Oral treatment of deep (systemic) candidosis in guinea pigs". 

In view of their useful antifungal activity, the subject compounds may be formulated into vadous 

ss pharmaceutical forms for administration purposes. 
To prepare the pharmaceutical compositions of this invention, an antifungally effective amount of the 

particular compound, optionally in acid addition salt form, as the active ingredient is combined in intimate 
admixture with a pharmaceutically acceptable carrier, which carrier may take a wide vadety of forms 
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depending on the desired mode of administration. These pharmaceutical compositions are preferably in 
unitary dosage form suitable for adm!nistration orally, rectally or by parenteral injection. For example, in 
preparing the compositions in oral dosage form, any of the usual pharmaceutical media may be employed, 

such as, for example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations such 

5 as suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin, |ubricants, 
binders, disintegrating, agents and the like in the case of powders, pills, capsules and tablets. Because of 
their ease in administration, tablets and capsules represent the most advantageous oral dosage unit form, in 
which case solid pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier 
will usually comprise sterile water, at least in large part, though other ingredients, for example, to aid 
solubility, may be included. Injectable solutions, for example, may be prepared in which the carder 
comprises saline solution, glucose solution or a mixture of saline and glucose solution. Injectable suspen- 
sions may also be prepared in which case appropriate liquid carriers, suspending agents and the like may 

be employed. In the compositions suitable for percutaneous administralion, the carrier optionally comprises 
a penetration enhancing agent and/or a suitable wetting agent, optionally combined with suitable additives of 
any nature in minor proportions, which additives do not cause a significant deleterious effect to the skin. 
Said additives may facilitate the administration to the skin and/or may be helpful for preparing the desired 
compositions. These compositions may be administered.in various ways, e.g., as a transdermai patch, as a 
spot-on, as an ointment. Acid addition salts of (I) due to their increased water solubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous compositions. 

2o It is especially advantageous to formulate the aforementioned pharmaceutical compositior~s in dosage 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 

25 scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions, 

teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 
The compounds of formula (!), the pharmaceutically acceptable acid addition salts and stereochemically 

isomeric forms thereof are useful agents in combatting fungi. For example, said compounds are found to be 
highly active against a wide variety of fungi such as, for example, Microsporum canis, Pityrosporum ovale, 

3o Ctenomyces mentagroph~tes, Trichophyton rubrum, Phialophora verrucosa, Cryptococcus neoformans, 
Candida tropicalis, Candida albicans, Mucor species, Aspergillus fumigatus, Sporotrichum schenckii and 
Saprolegnia species. In view of their potent, topical as well as systemic, antifungal activity the compounds 
of this invention constitute useful tools for the destruction of fungi, or for the inhibition or prevention of the 
growth or development of fungi. More particularly they can effectively be used in the treatment of warm- 

35 blooded animals suffering from diseasessuch as, for example, tinea corporis, tinea cruris, tinea manus, 

tinea pedis, candidosis, pityriasis versicolor, onychomycosis, perionyxis, paracoccidioidomycosis, histoplas- 
mosis, coccidioidomycosis, cryptococcosis, chromomycosis, mucormycosis, sporotrichosis, seborrheic der- 
matitis and the like. 

A number of compounds of the present invention are particularly attractive due to their improved topical 
4o action against Microsporum species and are therefore particularly useful in the treatment of warm-blooded 

animals suffering from microsporosis, i.e. infection by Microsporum. Particular examples of said warm- 
blooded animals are domestic animals such as, for example, dogs, cats and horses, and humans infected 
by Microsporum. 

Further the compounds of the present invention also show an improved activity against Candida 
45 infections. The present compounds therefor appear to be particularly useful in the topical treatment of 

vaginal candidosis and skin candidosis, and in the systemic treatment of skin candidosis and especially 
deep (or systemic) candidosis. 

Those of skill in treating warm-blooded animals suffering from diseases caused by fungi could easily 
determine the effective amount from the test results presented here. In general it is contemplated that an 

50 effective amount would be from 0.01 mg/kg to 50 mg/kg body weight, and more preferably from 0.05 mg/kg 

to 20 mg/kg body weight. For topical applications it is contemplated that an effective amount would be from 

0..001% to 5% (by weight) and more preferably from 0.1% to 2% (by weight). 
The following examples are intended to illustrate and not to limit the scope of the present invention. 

Unless otherwise stated all parts therein are by weight. 

55 

Experimental part 
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A. Preparation of the intermediates 

Example 1 

a) To a refluxing and stirred solution of 457.6 parts of 1H-imidazole in 2400 parts of trichloromethane 
was added dropwise a solution of 320 parts of 2-chloro-l-(2",4-difluorophenyl)ethanone in 1440 parts of 

trichloromethane. After stirring for 1/2 hour at reflux temperature, the reaction mixture was poured into 

water. The organic layer was washed with water (2x.), dried, filtered and evaporated. The residue was 

crystallized from 2-propanol, yielding 244 parts (69%) of 1-(2,4-difluorophenyl)-2-(1H-imidazol-l-yl)- 
ethanone; mp. 125"0 (interm. 1). 

b) A mixture of 100 parts of 1,2,3-propanetriol, 70 parts of-intermediate (1), 450 parts of methanesul- 

fonic acid and 108 parts of benzene was stirred for 2 hours at reflux temperature using a water separator. 

After cooling, the reaction mixture was added dropwise to a stirred sodium hydrogen carbonate solution. 

The product was extracted with ohloromethane and the extract was washed with water, dried, filtered and 

evaporated, yielding 80 parts (100%) of (cis+trans)-2-(2,4-difluorophenyl)-2-(1H-imidazo!-l-ylmethyl)-l,3- 

dioxolane-4-methanol (interm. 2).                                         -- 
c) .To a stirred mixture of 266.5 parts of intermediate (2), 234 parts of N,N-diethylethanamine, 8 parts 

of N,N-dimethyl-4-pyddinamine and 1950 parts of dichloromethane were add-’ed--portionwise 227 parts of 2- 

naphthalenesulfonyl chloride. Stirring was continued overnight at room temperature. The reaction mixture 

was diluted with water and extracted with dichloromethane (3x).. The combined extracts were washed with 

water, dried, filtered and evaporated. The residue was purified twice by column chromatography (silica gel; 

CHCI3/CH3OH 99:1 ; HPLC; silica gel ; GH2GI2/CH3OH 99:1). The eluent of the desired fraction was 

evaporated and the residue was crystallized from 4-mathyl-2-pentanone. The product was filtered off and 

dded, yielding 100 parts (22.8%) of cis-[[2-(2,4-difluorophenyl)-2-(1H-imidazol-l-ylmethyl)- 1,3-dioxolan-4- 
yl]methyl] 2-naphthalenesulfonate; mp.-T-25.0 ° C (interm. 3). 

Example 2 

3o A mixture of 44.6.parts of 1-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-l-yl)ethanone (described in GB- 

2,099,818), 56.0 parts of (2S)-l,2,3-propanetriol 1-(4-methylbenzenesulfonate) (ester), 296 parts of 
methanesulfonic acid and 200 parts of dichloromethane was stirred at reflux temperature using a water 

separator. After cooling, the reaction mixture was added dropwise tea mixture of ice-water, diluted 

potassium carbonate and-dichloromethane. The organic layer was separated and the aqueous phase was 

35 re-extracted with dichloromethane. The combined dichloromethane layers were dried, filtered and evap- 
orated. The residue was purified by column chromatography (silica gel~ CHGI3). The eluent of the desired 

fraction was evaporated and the residue was converted into the 4-methylbenzenesulfonate salt in 4-methyl- 

2-pentanone. The salt was recrystallized from 4-rnethyl-2-pentanone, yielding 20.5 parts (16.4%) of (-)- 

(2S,cis)-2-(2,4-difluorophenyl)-2-( 1H-1,2,4-triazol-1 -ylmethyl)- 1,3-dioxolane-4-methanol 4- 
40 methylbenzenesulfona[e(ester) 4-r~ethylbenzenesulfonate (salt) (1:1); rap. 182.5" C; [c=]~° -13.790° (c = 1% 

in CH3OH) (interm. 4). 

45 

Example 3 

A mixture of 40.0 parts of 1-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-l-yl)ethanono (described in GB- 
2,099,818), 56.0 parts of (2R)-l,2,3-propanetriol 1-(4-m’ethylbenzenesulfonate) (ester), 370 parts of 
methanesulfonic acid and 133 parts of dichloromethane was stirred for 24 hours at reflux temperature using 
a water separator. After cooling, the reaction mixture was added dropwise to a mixture of potassium 

so carbonate, ice-water and dichloremethane. The organic layer was separated, washed with water, dded, 
filtered and evaporate The residue was purified by column chromatography (silica gel; CHCla). The eluent 
of the desired fraction was evaporated and the residue was converted into the 4-methylbenzenesulfonate 
salt in 4-methyl-2-pentanone. The salt was recrystallized from aoetonitrile, yielding 23.1 parts (20.6%) of 
( + )-(2R,_.~cis)-2-(2         ,4-difluorophenyl)-2-(1 H-1,2,4-triazot-1-ylmethyl)-1,3-dioxolane-4-methanol              4- 

ss methylbenzenesulfonate(ester) 4-meth~lbenzenesulfonate (salt, 1:1); rap. 183.5"C; [~]20 = +14.43° (c= 
1% in CH~OH) (interm. 5). 

10 
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Example 4 

a) 40 Parts of 2,2-(dimethoxy)ethanamine were reductively alkylated with 35 parts of 3-pentanone in a 

mixture of 4 parts of palladium-on-charcoal catalyst (10%), 2 parts of a solution of thiophene in methanol 

(4%) and 395 parts of methanol. The reaction mixture was filtered and the filtrate was evaporated. The 

residue was distilled (waterjet pump; 76"C), yielding 55.7 parts (83.6%) of N-(2,2-dimethoxyethyl)-l- 

ethylpropanamine (interm. 6). 

b) A mixture of 36 parts of phenyl [4-[4-(4-methoxyphenyl)-l-piperaziny!]phenyl]carbamate mon- 

ohydrochloride (described in example XVII of US-4,267,179), 19.2 parts of intermediate (6), 4 parts of N,N- 

dimethyl-4-pyridinamine, 14.6 parts of N,N-diethylethanamine and 412 parts of 1,4-dioxane was stirred for 3 

hours at reflux temper,~ture. After ¢oolin’g,--the reaction mixture was diluted with water and the whole was left 

to crystallize. The product was filtered off, washed with water, dried and stirred in 122 parts of formic acid 

for 3 hours at 70" C. The whole was evaporated and the residue was boiled in 2-propanol and further 

purified by columnchromatography (silica gel; CH2Cl2/CH3OH 99:1). The eluent of the desired fraction was 

evaporated and the residue was triturated in 2-propanol. The product was filtered off and dried, yielding 

29.3 parts (85.0%) of 1~(1~ethy~pr~py~)~1~3-dihydr~-3-[4~[4-(4~meth~xypheny~)-1-piperaziny~]pheny~}-2H- 

imidazol-2--one; mp. 195.8 ° C (interm. 7). 

2O 

Example 5 

a) A mixture of 10 parts of phenyl [4-[4-(4-methoxyphenyl)-l-piperazJnyl]phenyl]carbamate mon- 
ohydrochloride (described in example XVII of US-4,267,179), 3 parts of 2,2-diethoxy-ethanamine and 100 

parts of 1,4-dioxane was stirred for 6 hours at reflux temperature. After cooling, the precipitate was filtered 

off, washed with 1,4-dioxane and purified by column chromatography (silica gel; GHCI3/CH~OH 99:1). The 
25 eluent of the desired fraction was evaporated and the residue was crystallized from 1,4-dioxane, yielding 3.9 

parts of N-(2,2-dimethoxyethyl)-N’-[4-[4-(4-methoxyphenyl)-l-piperaz-inyl]phenyl]urea; mp. 225"C (interm. 

8). 
b) A mixture of 70 parts of intermediate (,8), 84 parts of hydrochloric acid, 300 parts of water and 280 

parts of methanol was stirred for 1/2 hour at 80 C. After cooling, the reaction mixture was left to crystallize. 

30 The product was filtered off, washed with water and dried, yielding 24.5 parts (37%) of 1,3-dihydro-l-[4-[4- 
(4-methoxyphenyl)-l-piperazinyl]phenyl]-2H-imidazol-2-one monohydrochloride monohydrate; rap. 256.2 C 

(interm. 9). 
c) To a stirred mixture of 12 parts of intermediate (9), 6.75 parts of 1-bromopropane and 250 parts of 

dimethyl sulfoxide were added 3 parts of a dispersion of sodium hydride in mineral oil (50%). After stirring 

35 for 2 hours at 60"C and subsequent cooling, the reaction mixture was poured into water. The precipitate 

was filtered off and pudfied by column chromatography (silica gel; CHCl3). The eluent of the desired 

fraction was evaporated and the residue was crystallized from 1-butanol. The product was filtered off and 

dried, yielding 7.2 parts (61%) of 1,3-dihydro-l-[4-[4-(4-methoxyp.henyl)-l-piperazinyl]-phenyl]-3-propyF2H-- 
imidazol-2-one; rap. 214.1 "C (interrn. 10). In a similar manner intermediate (9) was converted into 1,3- 

40 (dihydr~-1-[4-[4-(4-meth~xypheny~)-1-piperaziny~]pheny~]-3-(1-methy~pr~py~)-2P~-imidaz~~-2-~ne; mp. 

184.0" C (interm. 11). 

Example 6 

45 a) To a stirred solution of 25.0 parts of 2,2,2-trifluoroethanol in 175 parts of N,N-diethylethanamine 
were added portionwise 62.2 parts of 2-r~aphthalenesulfonyl chloride and then a mixture of 1.5 parts of N,N- 
dimethyl-4-pyridinamine and 25 parts of ethyl acetate. After stirring overnight at room temperature, the 
reaction mixture was filtered and the filtrate was evaporated. The residue was stirred in water. The solid was 
filtered off and dissolved in dichloromethane. This solution was dried, filtered and evaporated. The residue 

so was successively triturated with petroleumether and crystallized from 2-propanoL The product was filtered 
off and dried, yielding 65.3 parts (89%) of 2,2,2-trifluoroethyl 2-naphthalenesuffonate; rap. 72.7°0 (interm. 
12). b) A mixture of 17.5 parts of intermediate (9), 16.1 parts of intermediate (12), 10.6 parts of sodium 
carbonate, 261 parts of 1,3-dimethyl-2-imidazolidinone and 130.5 parts of methylbenzene was stirred for 48 

hours at reflux temperature using a water separator. After cooling, the reaction mixture was diluted with 
s5 water. Upon addition of some petroleumether and 4.2 parts of acetic acid, the product crystallized out. It 

was dried and purified by column chromatography (silica gel; CH2CI2/CHaOH 99.5:0.5). The eluent of the 
desired fraction was evaporated and the residue was crystallized from 4-methyl-2-pentanone. The product 
was filtered off and dried," yielding 9.0 parts (41.6%) of 1,3-dihydro-l-[4-[4-(4-methoxyphenyl)-l-piperazinyl]- 

11 
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phenyl]-3-(2,2,2-b’ifluoroethyl)-2H-imidazol-2-one; mp. 224.1 ° C (interm. 13). 

Example 7 

To a stirred and cooled (ice-bath) amount of 200 ml of a boron tribromide solution in dichloromethane 

1M was added dropwise a solution of 14.6 parts of 1,3-dihydro-l-[4-[4-(4-methoxyphenyl)-l-piperazinyl]- 

phenyl]-3-methyl-2H-imidazol-2-one_ in 665 parts of dichloromethane. Stirring was continued for 5 days at 
room temperature and then the reaction mixture was poured into a mixture of 200 parts of water, 158 parts 

of methanol and 180 parts of ammonium hydroxide. After stirring for 1 hour, the precipitate was filtered off, 

To washed with dichloromethane and water and dried (= first fraction of product). The organic layer of the 

filtrate was separated and evaporated. The residue was triturated in dichloromethane. The solid was filtered 

off and dried (= second fraction). The two fractions were combined and crystallized from N,N-dimethylfor- 

mamide, yielding 9.6 parts (68.5%) of 1,3-dihydro- 1-[4-[4-(4-hydroxyphenyl)-l-piperazinyl]-phenyll-3- 

methyl-2H-imidazol-2-one; rap. 283.1 ° C (interm. 14). 

Following the same procedure there were also prepared 1he intermediates of Table 1. 

20 

25 

3O 

35 

40 

45 

Table 1 

~ ~ O\ N_R2 

/nterm. No. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

R2 

CH3 

C2H5 
n.C3H7 
i.C3H7 
n.C4H9 

CH(CH3)C2H5 

CH2CH(CH3)2 
CH(CH3)C3H7 

CH(C2H5)2 
CH(CH3)CH(CH3)2 

c.C5H9 

c.C6H-11 
CH2CF3 

Physical data (mp.) 

283.1°C 

241.2°(2 

246.1°C 

249.5°C 

195.0°C 

219.6°C 

224.5°C 

184.9°C 

219.5°(2 

238.2°C 

230.8°C 

261.8°C 

227.7°C 

5O 

55 

Example 8 

A mixture of 52.8 parts of 2,2,3,3-tetrafluoro-l-propanol, 117.8 parts of 2-naphthalenesulfonyl chloride, 
294 parts of pyridine and 2.0 parts of N,N-dimethyl-4-pyddinamine was stirred for 48 hours at room 
temperature. The reaction mixture was diluted with water and the whole was left to crystallize. The product 
was filtered off, washed with water and recrystallized from 2-propanol, yielding 98.2 parts (76.2%) of 2,2,3,3- 
tetrafluoropropyl 2-naphthalenesulfonate; mp. 89.6" C (interm. 27). 

12 
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Example 9 

a) To a cooled (ice-bath) suspension of 41.7 parts of 2-naphthalenesulfonyl chloride in 174 parts of 
methylbenzene were added dropwise 20.0. parts of 1,1, 1-trffluoro-2-propanol. After stirring for 1 hour, there 

s was added dropwise a mixture of 9.6 parts of a dispersion of sodium hydride in mineral oil (50%) and some 
methylbenzene while cooling on ice. Subsequently, the whole was diluted dropwise with water. The organic 

layer was separated, dried, filtered and evaporated, yielding 53.2 parts (99.9%) of (2,2.2-trifluoro-1- 
methylethyl) 2-naphthalenesulfonate (interm. 28). 

b) A mixture of 17.5 parts of 2,4-dihydro-4-[4-(4-methoxyphenyl)-l-piperazinyl]phenyl]-3H-1,2,4- 
triazol-3-one (described in Example XVII of US-4,267,179), 22.0 parts of intermediate (28), 5.0 parts of 
lithium carbonate, 10.0 parts of sodium carbonate, 261 parts of 1,3-dimethyl-2-imidazolidinone and 130.5 
parts of methylbenzene was stirred for 4 days at reflux temperature. After cooling, the reaction mixture was 

diluted with 1500 parts of water. Upon addition of 218 parts of 2,2 -oxybispropane, the product crystallized 
out. The mother liquor was filtered off and the product was dissolved in dichloromethane. The latter solution 
was filtered and the filtrate was evaporated, yielding a first fraction of product. The mother liquor was 
extracted with a mixture of 2,2’-oxybispropane and methylbenzene (1:1). The extract was dried, filtered and 
evaporated, yielding a second fraction of product. The combined fractions were purified by column 
chromatography (silica gel; CHCI3). The eluent of the desired fraction was evaporated and the residue was 

crystallized from ~methyl-2-pentanone, yielding 6 parts (26.8%) of 2,4-dihydro-4-[4-[4(4-methoxyphenyl)-1- 
20 piperazinyl]phenyl]-2-(2,2,2-trifluoro- 1-methylethyl)-3H-1,2,4-triazol-3-one; rap. 198.7 C (interm. 29). 

c) A mixture of 11.5 parts of intermediate (29~ 522 parts of hydrobromic acid 48% and 3.0 parts of 
sodium sulfite was stirred overnight at reflux temperature. After cooling, the reaction mixture was diluted 
with 1000 parts of water and subsequently neutralized with ammonia. The precipitate was filtered off, dried 
and purified by column chromatography (silica gel; CHCI3/CH~COOC2Hs/hexane/CH3OH 49B.5:300:200:1.5). 

25 The eluent of the desired fraction was evaporated and the residue was crystallized from 1-butanol. The 

product was filtered off and dried, yielding 8.4 parts (74.5%) of 2,4-dihydro-4-[4-[4-(4-hydroxyphenyl)-l- 
piperazinyl]phenyl]-2-(2,2,2-trifluoro-l-methylethyl)-3H-1,2,4-triazol-3-one; mp. 230.4" C (interm. 30). 

In a similar manner intermediate (27) was c’-onverted into 2,4-dihydro-~-[4-[4-(4-hydroxyphenyl)-l- 
piperazinyl]phenyl]-2-(2,2,3,3-tetrafluoropropyl)-3H-1,2,4-triazol-3-one; mp. 214.7" C (interm. 31). 

B. Preparation of the final compounds 

Example 10 

A mixture of 4.2 parts of 2,4-dihydro4-[4-[4-(4-hydroxyphenyl)-l-piperazinyl]phenyl]’2-(2,2,2" 

trifluoroethyl)-3H-1,2,4-triazol-3-one (prepared as described in example 15 of EP-0,331,232), 6.4 parts of cis- 
[[2-(2,4-diflu oro~henyl)-2-(1 H-1,2,4-triazol-1-ylmethyl)-1,3--dioxolan-4-yl]m ethyl]-2-naphth aienesulfonate 

40 (prepared as described in’example 2 of U.S. Pat. No. 4,791,111), 1.0 part of sodium hydroxide and 135 

parts of N,N-dimethylformamide was stirred at 50°C under a nitrogen atmosphere. After the addition of 

water and 1.6 parts of acetic acid, the precipitate was filtered off and taken up in trichloromethane. The 

organic layer was dried, filtered and evaporated. The residue was purified by coiumn chromatography (silica 

gel; CHGI3/CH3OH 98.5:1.5). The eluent of the desired fraction was evaporated and the residue was 

45 crystallized from 4-methyl-2-pentanone, yielding 4.3 parts (62%) of cis-4-[4[4-[4-[[2-(2,4-difluorophenyl)-2- 

(1 H-1,2,4-triazol-l-yimethyl)-I ,3-dioxolan-4oyl]methoxy]phenyl]-l-piper~zTnyl]phenyl]-2,4-dihydro-2-(2,2,2- 

trifl’uoroethyl)-3H-1,2,4-triazol-3-one; mp. 177.6" C (compound 2). 

In a similar m~nner using an equivalent amount of 2-cyclopentyl-2,4-dihydro-4-[4-[4(4-hydroxyphenyl.}-l- 
piperazinyl]phenyl]-3H-1,2,4-triazol-3-one (prepared as described in example 14 of EP-0,331,232) there was 

5o also    prepared -- cis-2-cyc~~penty~-4-[4-[4-[4-[[2-(2’4-dif~u~r~pheny~)-2-(1H-1~2~4-triaz~~-1~y~methy~)-1~3- 
dioxolan-4-yl]methoxy}-p-henyl] 1-piperazinyl]phenyl]-2,4-dihydro-3H-1,2,4-triazol-3"one; 218.8 C 

(compound 1). 

55 Example 11 

A mixture of 5 parts of phenyl cis-[4-[4-[4-L’[2-(2,4-difluorophenyl)-2-(1H--1,2,4-triazol-l-ylmethyl)-l,3- 
dioxolan-4-yl]methoxy]phenyl]-l-piperazin~yl]phenyl]carbarnate (prepared as described in example 3 of U.S. 

13 
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Pat. No. 4,791,111), 1.8 parts of N-(2,2-dimethoxyethyl)-2-butanamine, 1 part of N,N-dimethyl-4- 

pyridinamine and 100 parts of 1,4-dioxa’ne was stirred overnight at reflux temperature. The ~a-ction mixture 

was evaporated and the residue was stirred for 2 hours in 120 parts of formic acid at 60° C. After 

evaporation, the residue was dissolved in dichloromethane and the whole was neutralized with a sodium 

hydrogen carbonate solution. The organic layer was separated, dried, filtered and evaporated. The residue 

was purified by column chromatography (silica gel; CHCI3/CH3OH 99:1). The eluent of tile desired fraction 

was evaporated and the residue was was crystallized twice from 4-methyl-2-pentanone, yielding 2.8 parts 

(55.5%) of ci_..Ss-l-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4, tri~ol-l-ylmethyl)-l,3-dioxolan-4-yl]methoxy]_ 

phenyl}’l-piperazinyl]phenyl}-l.3-dihydro-3-(1-methyl~opyl)-2H-imidazol.2.one; mp. 159.0=C (compound 
3). 

All other compounds in Table 2 were prepared following the procedure described in Example 10. 

15 

20 

25 

30 

35 

4O 

45 

5O 

55 

14 
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lO 

Table 2 

N--~ 

0° "0 ’ 

’.C Q_C _O "~ 
o 

.... NN~J~ 

15 

2O 

25 

3O 

35 

40 

45 

Comp. Q 
No. 

1 N 

2 N 

3 N 

4 CH 

5 N 

6 CH 

7 N 

8 N 

9 CH 

10 N 

11 CH 

12 N 

13 CH 

14 N 

15 CH 

16 N 

17 CH 

R1 or R2 

R1 = c.C5H9 

R1 = CH2CF3 

R2 = CH(CH3)C2H5 

R2 = CH(CH3)C2H5 

R2 = CH3 

R2 = CH3 

R2 = CH2CF3 

R2 = C2tt5 

Ra = c2H5 
R 2 = CH(CH3)2 

R 2 = CH(CH3)2 

R 2 = C3H7 

R 2 = C3H7 
R 2 = C4H9 

R 2 = C4H9 

R 2 = CH2CH(CH3)2 

R 2 = CH2CH(CH3)2 

Physical data 

218.8°C 

177.6°(2 

159.0°C 

169.1°C 

229.2°C 

251.1°C 

197.6°C 

222.1°C 

243.4°C 
204.5°C 

200.5°C 

188.9°C 

202.3°C 

165.9°C 

172.1°C 

173.7°C 

231.7°C 

5O 

55 

15 
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10 

15 

2O 

25 

3O 

35 

4O 

Comp. Q R1 or R2 Physical data 
NO. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

N 

N 

N 

CH 

CH 

N 

N 

CH 

N 

CH 

N 

N 

CH 

N 

CH 

N 

N 

N 

N 

R1 = CH2CF3 

R1 = CH2CF3 

R2 = c-C6H11 

R2 =’c-C6H11 

R1 = CH2CF3 

R 1 = CHCH3CF3 

R2 = c.C5H9 

R2 = c.CsH9 

R2 = CH(CH3)C(CH3)2 

R2 = CH(CH3)C(CH3)2 

R1 = CH2-CF2-CHF2 

R2 = CH(C2H5)2 

R2 = CH(C2Hs)2 

R2 = CH(CH3)-n-C3H7 

R2 = CH(CH3)-n-C3H7 

R1 = CH2CH2F 

R1 = CH(CH3)CH2F 

R1 = CH(CH2F)2 

R1 = CH(CH3)C2F5 

1 83.9oc ; [a]~" = -9.32" 

(-)-(2S, 

183.3°C ; laidU = +10.03° a% 

(+)-(2R, 
180.7°C 

189.5°C 

178.6°C 

187.7°C 
180.10C 

202.8°C 

154.0°(2 

185.1°(2 

184.5°C 

150.1°C 

152.6°(2 

160.2°(2 

141.9°C 

" : COnc. = 1% in CH2C12 

50 

Pharmacological examples 

The antifungal activity of the compounds of formula (I) is clearly evidenced by the data obtained in the 
following experiments. Said data are supplemented to illustrate the useful antifungal properties of all the 
compounds (I) and not to limit the invention with respect to the scope of susceptible microorganisms nor 
with respect to the scope of formula (I). 

Example 12 

5S 
a) Topical and oral treatment of vaginal candidosis in rats. 

Female Wistar rats of -+ 100 g body weight were used. They were ovariectomized and hysterectomized 

and after three weeks of recovery, 100 mg of oestradiol und~cylate in sesame oil was given subcutaneously 

once a week for 3 consecutive weeks. The thus induced pseudo~oestrus was controlled by microscopic 

16 
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lO 

15 

examination of vaginal smears. Food and water were left available ad libitum. The rats were infected 

intravaginally with 8.10s cells of Candida albicans, grown on Sabouraud broth for 48 hours at 37" C and 

diluted with saline. The date of infection varied from day +25 to day ÷32 after surgical-intervention, 

depending on the appearance of signs of inducing pseudo-oestrus. The drugs under investigation were 

administered topically in 0.2 ml PEG 200 twice a day or orally in PEG 200 once a day for three consecutive 

days starting from the third day after infection. For each experiment there were placebo treated controls. 

The results were assessed by taking vaginal smears with sterile swabs on several days after the infection. 
The swabs were put into Sabouraud broth in petri-dishes and incubated for 48 hours at 37° C. When the 

animals were negative at the end of the experiment, i.e., if no growth of Candida albicans occurred, this had 

to be due to drug’administration because placebo-treated controls were always positive. Table 3 shows the 

lowest effective oral dose (LED) (mg/kg bodyweight) and the lowest effective topical concentration (LEG) 

(%) of the drugs under investigation which were found to be active up to 7 days after the last topical 

administration of the drug. 

Table 3 

2O 

25 

3O 

Co.Nr. 

1 
2 
3 
5 
6 
8 
9 

10 
12 
14 
16 

Vaginal Candidosis 

LED LEC (%) 

(mg/kg) topical 

oral 

2.5 0.063 

0.63 0.016 

2.5 0.125 

2.5 < 0.125 

2.5 < 0.031 

2.5 0.125 

1.25 < 0.125 

2.5 0.125 

1,25 $ 0.125 

1.25 < 0.125 

2.5 < 0.125 

35 

b) Topical and oral treatment of. microsporosis in guinea pigs. 

4o Adult Albino guinea pigs were prepared by clipping their backs and infected on the scarified skin by 

scratching five 3 cm long transverse cuts with Microsporum canis (strain RV 14314). The animals were 

housed individually in wire mesh cages and food and water were available a,d libitum. The drugs under 

investigation were administered topically once a day for 14 consecutive days starting the third day after 

infection. The oral treatment began on the day of infection and was continued once a clay for 14 

45 consecutive days. For each experiment there were placebo treated controls. The animals were evaluated 21 

days after infection by microscopic examination of the skin and by cultures on Sabouraud agar comprising 

a suitable bacterial antibiotic and a suitable agent to eliminate contaminating fungi. 

Table 4 contains the lowest effective oral dose (LED) (mg/kg bodyweight) and lowest effective topical 

concentration (LEG) (%) of the drugs under investigation at which no lesions were observed and at which 

5o there was no culture growth. 

65 

17 
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Table 4 

10 

Co.Nr. 

1 

2 

3 

Microsporum Canis 

LED LEC (%) 

(mg/kg) topical 

oral 

1.25 0.063 

1 25 0.063 

1.2.5 0.063 

15 

Composition examples 

20 Example 13 : ORAL DROPS 

25 

500 Parts of the A.I. was dissolved in 0.5 I of 2-hydroxypropanoic acid and 1.5 I of th=~ polyethylene 
glycol at 60-80" 0. After cooling to 30-40" C there were added 35 I of polyethylene glycol and the mixture 
was stirred well. Then there was added a solution of 1750 parts of sodium saccharin in 2.5 I of purified 
water and while stir.ring there were added 2.5 I of cocoa flavor and polyethylene glycol q.s. to a volume of 
50 I, providing an oral drop solution comprising 10 mgfml of A.I.. The resulting solution was filled into 
suitable containers. 

30 Example 14: ORAL SOLUTION 

35 

40 

45 

9 Parts of methyl 4-hydroxybenzoate and 1 part of propyl 4-hydroxybenzoate were dissolved in 4 I of 

boiling purified water. In 3 I of this solution were dissolved first 10 parts of 2,3-dihydroxybutanedioic acid 

and thereafter 20 parts of the A.I. The latter solution was combined with the remaining part of the former 

solution and 12 I 1,2,3-propanetriol and 3 I of sorbitol 70% solution were added thereto. 40 Parts of sodium 

sacchadn were dissolved in 0.5 I of water and 2 ml of raspberry and 2 ml of gooseberry essence were 

added. The latter solution was combined with the former, water was added q.s. to a volume of 20 I 

providing an oral solution comprising 5 mg of the active ingredient per teaspoonful (5 m[). The resulting 

solution was filled in suitable containers. 

Example 15: CAPSULES 

20 Parts of the A.I., 6 parts sodium lauryl sulfate, 56 parts starch, 56 parts lactose, 0.8 parts colloidal 
silicon dioxide, and 12 parts magnesium stearate were vigorously stirred together. The resulUng mixture 
was subsequently filled into 1000 suitable hardened gelatin capsules, comprising each 20 mg of the active 
ingredient. 

so Example 16: FILM-COATED TABLETS 

55 

Preparation of tablet core 

A mixture of 100 parts of the A.I., 570 parts lactose and 200 parts sta~ch was mixed well and thereafter 
humidified with a solution of 5 parts sodium dodecyl sulfate and 10 parts polyvinylpyrrolidone (Kollidon-K 
90 ®) in about 200 ml of water. The wet powder mixture was sieved, dried and sieved again. Then there 
was added 100 parts microcrystalline cellulose (Avicel ®) and 15 parts hydrogenated vegetable oil (Sterotex 

18 
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®). The whole was mixed well and compressed into tablets, giving 10.000 tablets, each containing 10 mg of 
the active ingredient. 

1o 

Coating 

To a solution of 10 parts methyl celtulose (Methocel 60 HG®) in 75 ml of denaturated ethanol there was 

added a solution of 5 parts of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of dichloromethane. Then there 

were added 75 rnl of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 Parts of polyethylene glycol was 

molten and dissolved in 75 ml of dichloromethane. The latter solution was added to the former and then 

Mere were added 2.5 parts of magnesium octadecanoate, 5 parts of polyvinylpyrrolidone and 30 ml of 

concentrated colour suspension (Opaspray K-1-2109®) and the whole was homogenated. The tablet cores 

were coated with the thus obtained mixture in a coating apparatus. 

15 

2O 

Example 17: INJECTABLE SOLUTION 

1.8 Parts methyl 4-hydroxybenzoate and 0.2 parts propyl 4-hydroxybenzoate were dissolved in about 
0.5 I of boiling water for injection. After cooling to about 50 C there were added while stirring 4 parts lactic 
acid, 0.05 parts propylene glycol and 4 parts of the A.I.. The solution was cooled to room temperature and 
supplemented with water for injection q.s. ad 1 I, giving a solution comprising 4 mg/ml of A.I.. The solution 

was sterilized by filtration (U.S.P. XVII p. 811) and filled in sterile containers. 

2s Example 18: SUPPOSITORIES 

3O 

3 Parts A.I. was dissolved in a solution of 3 parts 2,3-dihydroxybutanedioic acid in 25 ml polyethylene 
glycol 400. 12 Parts surfactant (SPAN®) and triglycerides (W’r[epsol 555 ®) q.s. ad 300 parts were molten 
together. The latter mixture was mixed well with the former solution. The thus obtained mixture was poured 
into moulds at a temperature of 37-38" C to form 100 suppositories each containing 30 mg/ml of the A.I. 

35 

Example 19: INJECTABLE SOLUTION 

60 Parts of A.I. and 12 parts of benzylalcohol were mixed well and sesame oil was added q.s. ad 1 I, 

giving a solution comprising 60 mg/ml of A.I. The solution was sterilized and filled in stedle containers. 

40 

45 

Example 20: 2% CREAM 

75 mg Stearyl alcohol, 20 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg isopropyl 

myristate are introduced into a doublewall jacketed vessel and heated until the mixture has completely 
molten. This mixture is added to a separately prepared mixture of purified water, 200 mg propylene glycol 
and 15 mg polysorbate 60 having a temperature of 70 to 75" C while using a homogenizer for liquids. The 
resulting emulsion is allowed to cool to below 25 ° C while continuously mixing. A solution of 20 mg of A.I. of 

formula (I), 1 mg polysorbate B0 and 637 mg purified water and e solution of 2 mg sodium sulfite anhydrous 
in purified water are next added to the emulsion while continuously mixing. The cream is homogenized and 

filled into suitable tubes. 

5O 

55 

Claims 

1. A compound having the formula 
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lO 

15 

2o 

(1}, 

a pharmaceutically acceptable acid addition salt or a stereochemically isomeric form thereof, wherein 
Q is CH or N; 
Y is a radical of formula 

O~---N-R1 O~N_R2 

--N    ] 

(a) (b) 

R1 is Cs-7cycloalkyl or mono-, di-, tri-, tetra- or pentahaloC~-4alkyl; and 

R2 is C~-6alkyl, Cs-TCycloalkyl or mono-, di-, tri-, tetra- or pentahaloC1 -~alkyl. 
25 2. A compound according to claim 1 wherein Q is N; and the substituents on the dio×olane nucleus 

have a cis configuration. 

3. A compound according to claim 2 wherein R~ and R2 are mono-, di-, tri-, tetra-or pentafluoro- 
Cl -¢alkyl, cyclohexyl or cyclopentyl, or R~ is Cl-¢alkyl. 

4. A compound according to claim 3 wherein R’ and R2 are 2,2,2-trifluoroethyl, 2,2,3,3-tetrafluoropropyl, 
3o cyclopentyl, or R2 is propyl, 1-methytpropyl, 2-methylpropyl of butyl. 

5. A compound according to claim 1 wherein the compound is cis-2-cyclopentyt-4-[4-[4-[4-[[2-(2,4. 

difiuorophenyl)-2-(1H-1,2,4-triazol-I -ylmethyl)-1,3-dioxolan-4-yl]methoxy]p-’h-enyl]-l-piperazinyl]phenyl]_2,4. 

dihydro-3H-1,2,4-tri~.ol-3-one; cis-4[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1 H- 1,2,4-triazol-l-ylmethyl)-i ,3- 

35 
di°x°lan’z~’yl]meth°xy]pheny~]-1-pi~raziny~]pheny~]-2~4-dihydr~-2-(2~2~2-td~u~r~ethy~)-3H-1~2~4-triaz~-3-~ne; 
or 

cis-1 "[4[4"[4[[2-(2,4-difluorophenyl)-2-(1 H-1,2,4-triazol-l-ylmethyl)-i ,3-dioxolan-4-yl]methoxy]phenyl]- 
1- 

piperazinyl]phenyl]-1,3-dihydro-3-(1-me~’hylpropyl).2H_imidazol_2_one. 
6. A pharmaceutical composition comprising-a pharmaceutically acceptable carrier and as active 

ingredient a therapeutically effective amount of a compound as claimed in any of claims 1 to 5. 

4o 7. A method of preparing a pharmaceutical composition as claimed in claim 6, characterized in that a 
therapeutically effective amount of a compound as claimed in any of claims 1 to 5 is intimately mixed with a 
pharmaceutical carrier. 

8. A compound as claimed in any of claims 1 to 5 for use as a medicine. 

9. A process for preparing a compound as claimed in any of claims 1 to 5, characterized by 
45 a) O-alkylating a phenol of formula 

5O 

55 

wherein Y is as defined in claim 1, with an alkylating reagent of formula D-CH2-W (11), wherein W is a 
reactive leaving group, in a reaction-inert solvent in the presence of a base; 

b) an acetalation reaction of a ketone of formula 

2O 
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(IV) 

10 

15 

wherein Q is as defined in claim 1, with a 2,3-dihydroxypropyl ether derivative of formula 

CH2-OH 
I 
CH--OH 

k~___~ \ ,/ ~_J 
¯ y (v) 

20 

25 

30 

35 

wherein Y is as defined in claim 1, in the presence of an acid in a reaction-inert solvent; 
c) N-alkylating an azole of formula 

N 
II U 
Q-.N.-~ 

H 

or a metal salt thereof, wherein Q is as defined in claim 1, with an intermediate of formula 

F 

W--CH~2~O 

I I c~ 

, F 

° 

40 

45 

wherein W is a reactive leaving group and Y is as defined in claim 1, in a reaction-inert solvent in the 

presence of a base; 
d) cyclizing an intermediate of formula 

D - 
/~ / (CH2)2-W 

-UH2--O---~\ //~---N 
"(CHzh-w 

(vm) 

or 

W-(CHz)2,, /~ . 
,,N---~\ /2---Y 

W-(CH~ 

(X]) 

5O 

55 

wherein each W independently represents a reactive leaving group, and Y is as defined in claim 1, with a 

benzenamine of formula 

, msp~tively 

21 
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5 

10 

15 

wherein Y is as defined in claim 1, in a polE reaction-inert solvent; 

e) N-alkylating a piperazine of formula 

/---A 
N    NH 
\ / 

CxIO 

wherein Y is as defined in claim 1, with a benzene derivative of formula 

wl ~Y 
, respectively 

D-CH2--O_-~-vV] 

(xm)                      0cv) 

20 

25 

wherein W’ represents a reactive leaving group and Y is as defined in claim 1, in a reaction-inert solvent in 
the presence of a base; 

f) cyclizing a benzenamine of formula 

(xv~ 

3O 

with a reagent of formula 

0 
II 

L --CH--N--NRI-C-L1 (xvm 

35 

4O 

wherein L’ and L2 both represent a reactive leaving group and R1 is as defined in claim 1, in a reaction-inert 
solvent thus yielding a compound of formula 

O, (x-a) 

45 

g) cyclizinga benzenamine of formula 

(xv]) 

SO 

wRh a reagent of formula 

0 
2 

II 

h-CH--CH2-NR=-C--L~ (xv~ 

wherein U and L2 both represent a reactive leaving group and R2 is as defined in claim 1, in a reaction-inert 
solvent thus yielding a compound of formula 

22 
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lO 

~ O~ff--N-R2 
I 

h) cyclizing an intermediate of formula 

/---k 
D-CH2--O~N    N ¯ xh__J k / 

0 

15 

2O 

with an amidine of formula HC(=NH)NH2 (XX) or an acid addition salt thereof, and N-alkylating the thus 
obtained intermediate with a reagent of formula RI-W (XXI) wherein W is a reactive leav’-ing group and R~ is 

as defined in claim 1, in a reaction-inert solvent, thus yielding a compound of formula 

D-CH2--0--~ 

0 l 
N    [ 
k~--N 

(l-a) 

25 

i) cyclizing an intermediate of formula 

O 
/=X /’---k /=X ii , 

D-CH2-O~._~ N~ ?~NH-C-L" 
(:oo1) 

3O 

35 

4O 

with a reagent of formula (LZ)2-GH-CH2-NHR2 (XXIII) wherein L~ and L2 are reac’dve leaving groups and R2 is 

as defined in claim 1, in a reaction-inert solvent in the presence of an acid; wherein 

D is 

F 

45 

and Q is as defined in claim 1; and 
if further desired, converting the compounds of formula (I) into a salt form by treatment with a pharmaceuti- 
cal acceptable acid; or conversely converting the salt into the free base with alkali; and/or preparing 

stereochemically isomeric forms thereof. 

50 

55 
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O’J 

o 

ULI 
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k=--N 
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R2 is Cl-~alkyl, Cs-Tcycloalkyl or mono-, di-, tri-, tetra- or pentahaloC1-4alkyl, 

the acid addition salts and sterecisomeric forms thereof; said compounds having antifungal properties. Phar- 

maceutical compositions containing such compounds as an active ingredient; methods of preparing said 

compounds and pharmaceutical compositions. 
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Office Action Summary 

Application No. 

10/685,266 

Examiner 

Dr. Kailash C. Srivastava 

Applicant(s) 

TATSUMI ET AL. i . 

Art Unit 

1655      L. " 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address .. 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S)OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory pedod will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37.CFR 1.704(b). 

Status 

1)1~ Responsive to communication(s) filed on 14 October 2003. 

2a)[-I This action is FINAL.           2b)E] This action is non-final. 

3)17 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Exparte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)[~ Claim(s) 1 and 18-20 is/are pending in the application. 

5)[] 
6)1--1 

7)1--1 

8)1  

4a) Of the above claim(s) ~ is/are withdrawn from consideration. 

Claim(s) ~ is/are allowed. 

Claim(s) ~ is/are rejected. 

Claim(s) ~ is/are objected to. 

Claim(s) 1 and 18-20 are subject to restriction and/or election requirement. 

Application Papers 

9)1--1 The specification is objected to by the Examiner. 

10)[7 The drawing(s) filed on ~ is/are: a)l-’] accepted or b)l-’l objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11 )[--1 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)[-I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)[-] All b)[-] Some * c)[--I None of: 

1.[--I Certified copies of the priority documents have been received. 

2.1--] Certified copies of the priority documents have been received in Application No. 

3.[-I Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
¯ See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [] Notice of References Cited (PTO-892) 

2) [] Notice of Draffsperson’s Patent Drawing Review (PTO-948) 

3) [] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 

4) [] Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ 

5) [] Notice of Informal Patent Application (PTO-152) 

6) [] Other: 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060306 
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DETAILED ACTION 

1. Applicants’ Preliminary amendment filed 14 October 2003 is acknowledged and entered. 

2. Applicants to note that the correct Serial Number of your Application under prosecution 

at the United States Patent and Trademark Office (i.e., USPTO) is 10/685,266; not Divisional of 

10/031,929 as recited in the Preliminary Amendment filed 14 October 2003. Please ensure that 

the correct U.S. Serial Number (i.e., 10/685,266) for this application is cited in all future 

correspondence with this Office. 

3. Your application under prosecution at the USPTO is assigned to Dr. Kailash C. 

Srivastava in Art Unit 1655. To aid in correlating any papers for this application (i.e., USSN 

10/685,266), all further correspondence regarding this application should be directed to 

Examiner Kailash C. Srivastava in Art Unit 1655. 

. 

. 

° 

. 

. 

Claims Status 

Claims 2-17 have been cancelled. 

Claims 18-20 have been added. 

Claims 1 and 18-20 are pending. 

Restriction/Election 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

¯ Group I, consisting of claim 1drawn to a method to identify a pathogenic 

microorganism, classified under Class 436, subclass 63, for example. 

Group II, consisting of claims 18-20, drawn to a method to treat an individual having 

onychomycosis via administering an antifungal compound to said individual, 

classified under Class 424, subclass 404, for example. 

Inventions are Independent and Distinct 

The inventions are distinct, each from the other because of the following reasons: 

Inventions in Groups I-II are unrelated to each other because each one of them is 
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directed to different inventions that are not connected in design, components, operation and/or 

effect. These inventions are independent since they are not disclosed as capable of use 

together. They have different modes of operation, they have different functions, and/or they 

have different effects. One would not have to practice the various methods at the same time to 

practice just one method alone (MPEP § 806.04, MPEP § 808.01). In the instant case, for 

example invention recited in claim encompassed in Group I is directed to a method to identify a 

microorganism whereas those in Group II is to treat an individual having onychomycosis. Thus, 

invention in Group I is a diagnostic method, while the method in Group II invention is a 

treatment method. Therefore, the methods claimed in inventions I-II, encompassing Claims 1 

and 18-20 respectively will not be practiced together. 

The inventions discussed above are independent and distinct, each from the other. 

They have acquired a separate status in the art as a separate subject for inventive effect and 

require independent searches. The search for each one of the above inventions is not 

coextensive particularly with regard to the literature search. Further, a reference that would 

anticipate the invention of one group would not necessarily anticipate or even make obvious 

another group. Finally, the consideration for patentability is different in each case. Thus, it 

would be an undue burden to examine all of the above inventions in one application. 

Because these inventions are distinct for the reasons given above and have acquired a 

separate status in the art as shown by their different classification (i.e., Class and subclass), 

and their recognized diverse subject matter, they would illicit an undue burden on the examiner 

to search and examine all the inventions in groups I- !1 in one single application. Furthermore, 

the criteria for patentability may not be same for each of the recited groups and what may be 

applicable for one group may not at all be applicable to other group. Thus, restriction for 

examination purposes as indicated is proper. 

9. Applicants are advised that the reply to this requirement to be complete must include an 

election of the invention to be examined even though the requirement is traversed (37 CFR 

§1.143). An argument that a claim is allowable or that all claims are generic is considered non- 

responsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of 

claims to additional species which are written in dependent form or otherwise include all the 

limitations of an allowed generic claim as provided by 37 CFR §1.141. If claims are added after 
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10. Applicants are reminded that upon the cancellation of claims to a non-elected invention 

and species, the inventorship must be amended in compliance with 37 CFR §1.48(b) if one or 

more of the currently named inventors is no longer an inventor of at least one claim remaining in 

the application. Any amendment of inventorship must be accompanied by a petition under 37 

CFR §1.48(b) and by the fee required under 37 CFR §1.17(I). 

11. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Examiner Kailash C. Srivastava whose telephone number is (571) 272- 
0923. The examiner can normally be reached on Monday to Thursday from 7:30 A.M. to 6:00 
P.M. (Eastern Standard or Daylight Savings Time), 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Dr. Terry McKelvey, can be reached on (571)-272-0775 Monday through Friday 8:30 
A.M. to 5:00 P.M. The fax phone number for the organization where this application or 
proceeding is assigned is (571)-273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
may be obtained from the Patent Application Information Retrieval (i.e., PAIR) system. Status 
information for the published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business Center (i.e., 
EBC) at: (866)-217-9197 (toll-free). Alternatively, status inquiries should be directed to the 

~ t.~nist whose telephone number is (703) 308-0196. 

a~______~a’sh C. Srivastava, Ph.D. 
Patent Examiner //~--7~’~~ 
Art Unit 1655 
(571) 272-0923 RALPH 61T0~R 

March 5, 2006 GROUP 1200 

: ~ ’: ! ...... .... ’ PartofPaperNumben20060306 
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Apr 06 06 04:07p NIXON PEABODY 18667410075 

Practitioner’s Dockel No. 700938-52220-DIV 

p.5 

RECEIVED 
CENTR  FAX CENTER 

APR 0 6 2006 
PA TENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of:. Yoshiyuki Tatsumi, Mamoru Yokoo, Kosho Nakamura, and Tadashi Arika 

Application No.: 
Filed: 
Confirmation No.: 
For: 

10/685,266 Group No.: 1655 
10/14/2003 Examiner: SRIVASTAVA, Kailash C. 
4026 Customer No.: 53143 
METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND 
ANT/MICROBIAL AGENT, METHOD FOR EVALUATING EFFECT OF 
ANT/MICROBIAL AGENT, AND ANTIMICROBIAL AGENT 

RESTRICTION REQUIRE!~IENT 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir:. 

In response to the Restriction Requirement dated Mamh 10, 2006, Applicants elect Group II, 

claims 18-20, drawn to a method to treat an individual having onychomyeosis via administering an 

antifungal compound to said individual. 

Remarks begin on page 2 of this paper. 

BOS1581074.1 

PAGE 5/6" RCVD AT 4/6/2006 4:04:10 PM [Eastern Dayflght Time]" 8VR:U~PTO-EFXRF-2/9" 0N~:2738300 ’ CSID:18687410075" DURATION ~s):02-18 
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Application No. 10/685:266 
Restriction Requirement dated March 10, 2006 
Response to Restriction Requirement mailed April 6, 2006 

REMARKS 

Applicants elect Group II, claims 18-20, drawn to a method to treat an individual having 

onychomycosis via administering an antifungal compound to said individual. 

Applicants reserve the right to file a continuing application or take such other appropriate action 

as deemed necessary to protect the non-elected inventions. Applicants do not hereby abandon or waive any 

rights in the non-elected inventions. 

In view of the foregoing, applicant respectfully submits that all claims are in condkion for 

allowance. Early and favorable action is requested. 

In the event that any additional fees are required, the PTO is authorized to charge our deposit 

account No. 50-0850. 

Respectfully submitted, 

Date: April 6, 2006 

Ronald I .Eisenstein (Reg. No.: 30,628) 
Leena H. Karttunen (Reg. No. L0207) 
NIXON PEABODY LLP 
100 Summer Street 
Boston, MA 02110 
(617) 345-6054 

-2- 

PAGE 818 . RCVD AT 418/2008 4:04:10 PM [Eastern Daylight Time] ¯ 8VR:USPTO-Er"XRF-2/9" DN18:2738300" CSID: 18887410075" DURATION O~m-ss):02-18 

Page 243



Apr 06 06 04:06p NIXON PEABODY 

Nixon Peabody LLP 
Attorneys at Law 

100 Summer Street 
Boston, MA 02110-2131 

(617) 345-1000 

Fax: (617) 345-1300 

APR 0 6 7006 
18667410075 p.1 

PRIVILEGE AND CONFIDENTIALITY NOTICE 
The information in this fax is intended for the named 
recipients on_h/, k contains privileged and confidential matter. 
If you have received this fax in error: please notify us 
immediateIy by a collect telephone call to (6171 345-1000 and 
return the original to the sender by mail. We will reimburse 
you for postage. Do not disclose the contents to anyone. 
Thank you. 

FAX 
To: Comp any 

US PTO United States Patent and 

Trademark Office 

Fax #: 

i-571-273-8300 

Teleph one #: 

INTERNATIONAL PHONE NUMBERS MUST INCLUDE COUNTRY & CITY CODE. SEE LOCAL WHITE PAGES FOR CX3DES NEEDED. 

From: Renard I. Eisenstein | No. of Pages: 6 / 
Leena H. Karttunen Date: Aprii 6, 2006 

I              (including this page) 1 
Practitioner’s Docket No. 700938-52220-DIV 

IN THE, UNITED STATES PATENT AND TRADEMARK OFFICE 
PATENT 

In P¢ application of: 
Application No.: 
Filed: 
Confirmation "No.: 
For: 

Yoshiyuki Tatsumi, Mamoru Yokoo, Kosho Nakamura, and Tadashi Arika 
10/685,266 Group No.: 1655 
10./14/2003 Examiner: SRIVASTAVA, Kailash C. 
4026 Customer No.: 53143 
METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND ANTIM]CROBIAL AGENT, 
METHOD FOR. EVALUATING EFFECT OF ANTIMICROBLAL AGENT, AND ANTIMICROBIAL AGENT 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

CERTIFICATION OF FACSIMILE TRANSMISSION 

l hereby certify that the following papers are being facsimile transmitted to the Patent and Tradea’nark Office al 571-273-8300 on the 
date sho’~’n below: 

l. 

2. 
3. 
4. 

April 6, 2006 

Certificate of Facsimile ( ] pg.); 
COPY-Certificate of Limity,.xl Recognition (1 pg.); 
Transmittal Form (! pg.); and 
Response to Restriction Requirement (2 pp.). 

Original of the Ir~smittcd documcm will be sent by: / 

o First Class Mail o OYc’rnight Mail o Hand DelivBry o This transmission will be the only fnnn of delive.~’ of this document 

IF YOU DO NOT RECEIVE ALl. OF THF-qE PAGES, PLEASE CONTACT THE FAX OPERATOR AS SOON 

AS POSSIBLE AT: (617) 345-1355. THAN]< YOU. 

CONFI.R.MATION: DATE SENT TIME BY 

i i 

INTEROFFICE TO: o Albany o Boston o Buffalo o Gardcn City o Hmlford o Mane, baster 
o New York City o l~ovidcnoc o Roch~lcr o Washington ON) o Washingloo (P] 

BOS1583246.1 

PAGE 1/8 ¯ RCVD AT 4/6/2008 4:04:10 PM [1Eastern Dayflght Time] ¯ 8VR:U~PTO-EFXRF-2/9 ¯ 0N18:2738300 ¯ C81D:18687410075 ¯ DURATION (mm-ss):02-18 

Page 244



r 

Apr 06 06 04:06p    NIXON PEABODY 18667410075 p.2 

Practitioner’s Docket No. 700938-52220-DIV 

RECEIVED 
CENTRAL FAX CENTER 

APR 0 6 2006 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of." Yoshiy~aki Tatsumi, Mamoru Yokoo, Kosho Nakamura, and Tadashi Arika 

Application No.: 

Filed: 

Conf’wmation No.: 
For: 

10/685,266 Group No.: 1655 
10/14/2003 Examiner: SRIVASTAVA, Kailash C. 
4026 Customer No.: 53143 
METHOD FOR DETECTING PATHOGENIC MICROORGANISM Alxq) 
ANTIMICROBIAL AGENT, METHOD FOR EVALUATING EFFECT OF 
ANTIMICROBIAL AGENT, AND ANTIMICROBIAL AGENT 

M.-~EL STOP AMEND1VEENT 
Commissioner for Patents 
P.O. Box 1450 
A]exandria, VA 22313-1450 

CERTIlZICATION OF FACSIMILE TRANSMISSION 

I hereby certify that the following papers are being facsimile transmi~ed to the Patent and 
Trademark 0 ffw, e at 571-273-8300 on the date shown below: 

. 

2. 
3. 
4. 

Certificate of Facsimile (1 pg.); 
COPY-Certificate of Limited Recognition (1 pg.); 
Transmittal Form (1 pg.); and 
Response to Restriction Requirement (2 pp.). 

.April 6, 2006 
Date 

Si 

BOSI581078.1 
Ortificate of Mailin~ Under 37 CF.IL § 1.8(a)-page I of I 
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BEFORE THE OFFICE OF EJ~OLLMENT AND DISCIPLINE 
UNITED STATES PATENT AND TRADEMARK OFFICE 

LIMITED RECOGNITION UNDER 37 C’FR § 11.9(i)) 

Leena H. Kzztttmen is hereby given limited recognition under 37 CFR §1 l.9(b).as an employee 
of Nixon Peabody LLP, to prepare and prosecute patent appfications wherein the patent applicant 
is the client of Nixon Peabody LLP and an attorney or agent"ofrec0rd in the applications is a 
register~ practitioner who Js a member of NLxon Peabody .LLP. This lin~ted rec~grfition shall 
expire on the date appearing below’, or when whicl3ever of~e following events first occurs prior 
to the date appearing below: (i) Leena H. Kaztt~en ceases to law-fifily reside in the United -. 
States, (ii) Leena H. Kaztt~en’s employment with Nixon Peabody LLP ceases or is terminated, 
or (iii) I.,¢ena H. Kartttmen ceases to remain or re~de in the United Stateson an H-1B ~sa. 

This document constitutes proof of such recognition. The original of this document is on file in 
the Office of Enrolbne~t and Discipline oftbe U.S, Patent and.Trademark Offiue, - . - - . 

Limited Recognition No, L0207 

Expires: February ] 1, 2007 

Harry I. Moatz 
Director of Enrellment and Discipline 
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Case Creation Option 

Case "10685266us20060611" already exists. Please overwrite it or cancel the operation. 

Page 1 of 2 

The Contents of Case "10685266us20060611" 

Qnum Query 

Q1 onychomycosis 

Q2 Taenia pedia 

Q3 Tenia pedis or Trichophyton 

antimicrobial or antifungal or 
Q4 fungistasis or fungicid$6 

Q5 methylen piperidine 

Q6 Q3 or Q5 

Q7 Q4 or Q6 

Q8 Q1 and Q7 

Q9 Q4 and Q8 

Q10 Q5 and Q9 

Qll Q5 and Q1 

Q12 Q5 and Q4 

Q13 435/32.ccls. 

Q14 514/326.ccls. 

Q 15 514/397.ccls. 

Q16 514/212.ccls. 

Q17 Q13 orQ14 

Q18 Q15 orQ17 

Q19 Q5 or Q18 

Q20 Q5 near5 Q18 

Q21 Q5 and Q18 

Q22 Q1 near5 Q3 

Q23 Q4 near5 Q22 

Q24 Q4 and Q22 

DB Name 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGP B,USPT,U SOC,EP AB,JP AB,D WPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PG P B ,U S PT, U S OC,EP AB,JP AB,D WP I 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

Thesaurus Operator Plural 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 
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Q 18 and Q24 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ 

Q26 ("RN-164650-44-6") PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

("2,4-difluorophenyl- 
Q27 methylenepiperidino-triazolyl- PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

butan-2-ol") 

Q28 axolylamine PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q29 azolylamine PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q30 Q29 and Q18 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q31 Q4 and Q30 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q32 Q31 and Q 1 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 
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Office Action Summary 

Application No. 

10/685,266 

Examiner 

Dr. Kailash C. Srivastava 

Applicant(s) 

TATSUMI ET AL. 

Art Unit 

1655 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE _3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

. If NO pedod for reply is specified above, the maximum statutory pedod will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

Failure to reply within the set or extended pedod for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)[~ Responsive to communication(s) filed on 06 April 2006. 

2a)l--] This action is FINAL.           2b)l~ This action is non-final. 

3)F] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)[~ Claim(s) I and 18-20 is/are pending in the application. 

5)r-3 
6)[~ 

7)1--] 

8)[] 

4a) Of the above claim(s) 1 is/are withdrawn from consideration. 

Claim(s) __ is/are allowed. 

Claim(s) 18-20 is/are rejected. 

Claim(s) ~ is/are objected to. 

Claim(s) ~ are subject to restriction and/or election requirement. 

Application Papers 

9)[~ The specification is objected to by the Examiner. 

lo)r-] The drawing(s) filed on __ is/are: a)l--I accepted or b)[-I objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11)1--1 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)[~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)[] All b)[--I Some * c)[--] None of: 

1 .[-I Certified copies of the priority documents have been received. 

2.1~] Certified copies of the priority documents have been received in Application No. 10/031,929. 

3.1"-] Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
¯ See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1 ) [] Notice of References Cited (PTO-892) 
2) [] Notice of Draflsperson’s Patent Drawing Review (PTO-948) 

3) [] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 10/14/03&11.22.04. 

4) [] Interview Summary (PTO-413) 
Paper No(s)/MaU Date. 

5) [] Notice of Informal Patent Application (PTO-152) 

6) [] Other: 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060611 
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DETAILED ACTION 

1. Applicants’ response filed 06 April 2006 to Election requirement in Office Action mailed 10 March 

2006 is acknowledged and entered. 

2. For the record, Examiner re-iterates that the correct Serial Number of your Application under 

prosecution at the United States Patent and Trademark Office (i.e., USPTO) is 10/685,266; not Divisional 

of 10/031,929 as recited in Information Disclosure Statement filed 14 October 2003. Please ensure that 

the correct U.S. Serial Number (i.e., 10/685,266) for this application is cited in all future correspondence 

with this Office. 

3. Also for the record, the Examiner re-iterates that your application under prosecution at the 

USPTO is assigned to Dr. Kailash C. Srivastava in Art Unit 1655 and not in 1651 as indicated in the 

Information Disclosure Statements filed 14 October 2003 and 22 November 2004 respectively. To aid in 

correlating any papers for this application (i.e., USSN 10/685,266), all further correspondence regarding 

this application should be directed to Examiner Kailash C. Srivastava in Art Unit 1655. 

Claims Status 

. 

Claims i and 18-20 are pending. 

Restn’ction/Election 

5.    Applicants’ election without traverse of Group II, Claims 18-20 filed 06 April 2006 to Election 

requirement in Office Action mailed 10 March 2006 is acknowledged and entered. Since the election is 

made without traverse, the restriction requirement is deemed proper and is made FINAL. 

Accordingly, Claim 1 is withdrawn from further consideration as being directed to a non-elected 

invention. See 37 CFR §1.142(b) and MPEP §821.03. Examiner suggests that to expedite prosecution, the 

non-elected claim 1 cited supra be canceled in response to this Office action. 

, 

Claims 18-20 are examined on merits. 

Priority 

7. Applicants’ claim for foreign priority under 35 U.S.C. §119 (a-d) to PCT/JP00104617 filed 11 July 

2000 and under 35 U.S.C. §120 to U.S. Non-Provisional application 10/031, 929 filed 25 January 2002 

that has since been abandoned is acknowledged. 
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Information Disclosure Statement 

8. Applicants’ Information Disclosure Statements (i.e., IDSs) filed .114 October 2003 and 22 

November 2004 respectively have been made of record and considered. 

Objection To Specification 

9. The specification is objected to because the priority data filed at Page 1 of the amended 

specification in AppJicants’ Preliminary amendment dated 14 October 2003 is incorrect. Applicants should 

appropriately claim this priority as follows: 

"This application is a divisional under 35 U.S.C. §120 to U.S. Non-Provisional application 10/031, 

929 filed 25 January 2002 that has since been abandoned and said non-provisional U.S. Application was a 

371 of PCT/JP00/04617 filed 1 July 2000, which claimed priority to Japan application Serial No.11/214369 

filed 28 July 1999." 

OBJECTION TO TITLE 

10. The title of the invention is not descriptive. A new title is required that clearly indicates the 

invention to which the claims are directed, which is a method to treat onychomycosis in an individual by 

administering an antifungal agent. Appropriate Correction is required. 

11. 

Objection To Claims 

Claim 18 is objected to because of following reasons: 

Claim 18 is objected because of the phrase, "treating subject having onychomycosis 
comprising administering an effective amount of an antifungal compound having a group 
represented". This phrase is grammatically improper. Appropriate correction stating said 
claim in clear and succinct language is required. Appropriate correction is required. 

All other claims depend directly or indirectly from the objected claim 18, and are, therefore, also 

objected for the reasons set forth above. 

Double Patenting 

12. The non-statutory double patenting rejection is based on a judicially created doctrine grounded in 
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent and to prevent possible harassment by multiple 
assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Long, 759 

F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); 
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In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 418 F.2d 528, 163 
USPQ 644. (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR §1.321(c) may be used to overcome 
an actual or provisional rejection based on a nonstatutory double patenting ground provided the 
conflicting application or patent is shown to be commonly owned with this application. See 37 
C.F.R. §1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 C.F.R. §3.73(b). 

13.    Claims 18-20 are rejected under the judicially created doctrine of obviousness-type double 

patenting as being unpatentable over claims 9-12 of U.S. Patent No. 5,620,994. Although, conflicting 

claims are not identical, theyare not patentably distinct from each other because claims 9-12 of 

referenced patent are drawn to a fungicid,~l composition comprising essentially the same composition as 

claimed in the cited claims of instant application. The only difference between Claims 18 and 19 of the 

instant application and prior patent is that in the instant application, the formula II of Claim 19 is claimed 

in a more generic structure of the antifungal agent as presented in Claim 18. The formula presented in 

instantly claimed Claim 19 is exactly the same as that in Claim of above-cited patent and Claims 9-12 of 

said patent claim a process to treat mycosis which again is a generic terminology for "onychomycosis" via 

administering the compound of formula in Claim 1 of above-referred patent. 

14.    Claims 18-20 directed to the same invention as that of claims 9-12 of commonly assigned U.S. 

Patent 5,620,994. The issue of priority under 35 U.S.C. §102(g) and possibly 35 U.S.C. §102(f) of this 

single invention must be resolved. 

Since the U.S. Patent and Trademark Office normally will not institute an interference between 

applications or a patent and an application of common ownership (see MPEP Chapter 2300), the assignee 

is required to state which entity is the prior inventor of the conflicting subject matter. A terminal 

disclaimer has no effect in this situation since the basis for refusing more than one patent is priority of 

invention under 35 U.S.C. §§102(0 or (g) and not an extension of monopoly. 

Failure to comply with this requirement will result in a holding of abandonment of this 

application. 

15.    Claims 18-20 directed to an invention not patentably distinct from claims 9-12 of commonly- 

assigned U.S. Patent 5,620,994. The U.S. Patent and Trademark Office normally will not institute an 

interference between applications or a patent and an application of common ownership (see MPEP 

Chapter 2300). Commonly assigned. U.S. Patent 5,620,994, discussed above, would form the basis for a 

rejection of the noted claims under 35 U.S.C. §103(a) if the commonly assigned case qualifies as prior art 
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under 35 U.S.C. §§§102(e), (0 or (g) and the conflicting inventions were not commonly owned at the 

time the invention in this application was made. In order for the examiner to resolve this issue, the 

assignee can, under 35 U.S.C. §103(c) and 37 C.F.R. §1.78(c), either show that the conflicting inventions 

were commonly owned at the time the invention in this application was made, or name the prior inventor 

of the conflicting subject matter. 

A showing that the inventions were commonly owned at the time the invention in this application 

was made will preclude a rejection under 35 U.S.C. §103(a) based upon the commonly assigned case as 

a reference under 35 U.S.C. § 5102(0 or (g), or 35 U.S.C. §102(e) for applications pending on or after 

December i0, 2004. 

Claim Rejections- 35 U.S.C. § 102 

16. The following is a quotation of the appropriate paragraphs of 35 U.S.C. §102 that form the basis 
for the rejections under this section made in this Office action: 

17. 

A parson shall be entitied to a patent unless- 

(b) the invention was patented or desoYbed in a pHnted publication in this or a foreign 

country or in public use or on sale in this country, more than one year p/ior to the date of 
application for patent in the United States. 

Claims 18-20 are rejected under 35 U.S.C. §102(b) as anticipated by Naito et al. (U.S. Patent 5, 

620, 994 or 5,716,969). 

Naito et al. teach a fungicidal composition comprising the same compounds, having the same 

structure {See U.S. Patent 5, 620, 994 Column 17, Line 30 to Column 18, Line19; Column 18, Lines 21- 

36) as compounds of formula I and II of the instantly claimed invention. Essentially, compound recited as 

having a group represented by the formula I in instantly claimed claim 18 is a part of formula II 

compound (Column 12, Lines 1-10 and Claim 1). Even though the antifungal/fungicidal composition 

taught in the Examiner-cited prior art do not refer to, "therapeutic agent for onychomycosis", to artisan 

of ordinary skill the claims remain anticipated by the examiner cited prior art because the functional 

intended use of a composition does not materially change a composition and is accordingly, not given any 

patentable weight. 

Therefore, the reference deems to anticipate claims 18-20. 

18. 

Conclusion 

For aforementioned reasons, no Claims are allowed. 

Page 255



19. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Examiner Kailash C. Srivastava whose telephone number is (571) 272-0923. The examiner 
can normally be reached on Monday to Thursday from 7:30 A.M. to 6:00 P.M. (Eastern Standard or 
Daylight Savings Time). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Dr. 
Terry McKelvey, can be reached on (571)-272-0775 Monday through Friday 8:30 A.M. to 5:00 P.M. The 
fax phone number for the organization where this application or proceeding is assigned is (571)-273- 
8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding may be 
obtained from the Patent Application Information Retrieval (i.e., PAIR) system. Status information for the 
published applications may be obtained from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.qov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (i.e., EBC) at: (866)-217-9197 (toll-free). Alternatively, 

~llas 
s inquiries should be directed to the receptionist whose telephone number is (703) 308-0196. 

h C. Srivastava, Ph.D.              J~-~--~iz~.~ 
Patent Examiner 
Art Unit 1655 
(571) 272-0923 RALPH GITOMER 

PRIMARY E,v-,N~’~ I~"~ E R 

]une 11, 2006 GROUP 1200 
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Docket No. 700938-052220-DIV 

BEGElYED 
CENTRAL FAX CENTER 

1 2O06 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Tatsumi et al. 
Application No.: 10/685,266 Group No.: 1655 
Filed: October 14, 2003 Examiner:. Srivastava, Kailash C. 
For: METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND 

ANTIMICROBIAL AGENT, METHOD FOR EVALUATING EFFECT OF 
ANTIMICROBIAL AGENT, AND ANTIMICROBIAL AGENT 

CEirI1FICATE OF MAILING (37 C.F.R. SECTION 1.6(d)) 

I hereby c~rtify, that this paper (along with my paper refc,rted to as being attached oz" enclosed) is being 

~�~.~ 
imile lransmitlr..d to the Patent end Tlademark Office m (571) 273-g300 on the dale shown below 

6                    Tin~-Michelle Plttsley 

%~ 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT 

In response to the Office Action dated August 11, 2006, please amend the above- 

identified application as follows: 

Amendments to the Title are presented al page 2 of this paper. 

Amendments 1o the Specification begin on page 3 of this paper. 

Listing of the Claims begin on page 4 ofr~xis paper. 

Remarks begin on page 6 of this paper. 

1~97~3.3 
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Serial Number 101685,266 
Office Action mailed June 14, 2006 
Amendment filed September 14, 2006 

Amendments to the Title 

Please replace the title oft.he invention with the following amended title: 
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Serial Number ] 0/685,266 
Office Action mailed June 14, 2006 
Amendment filed September 14, 2006 

Amendments to the Specification 

Please replace the paragraph beginning on page 1, line 1, with the following amended paragraph: 

This application is a divisional under 35 U.S.C. § 120 of coper..a,.]ag applicatica ~r~m-2, o.n ~.1~ 

Al~p/~..~.~.n       l~r^,. ............ . ,’~’1 /1"2 £t’~1"1 t"160:~ ....... 
~2~I~-I T,,I.,j --~,90 ~nn ..... of U.S. Non-Provisional application 10/031.929 

filed 25 January 2002, now abandoned, which was a National Stage filing under 35 U.S.C. § 371 of 

PCT/JP00/04617 filed 11 July 2000. which claimed priority to Japanese patent application Serial No. 

11/214369 filed 28 Judy 1999. 
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Serial Number 10/685,266 
Office Action mailed June 14, 2006 
Amendment filed September 14 ,2006 

Listing of the Claims 

Claims 1-17 (CANCELLED) 

Claim 18 (CIfILRENTLY AMENDED): A method for treating asubjeet having 
onychomycosis wherein the method eompri ses eemprising topically administering to a nail of a 
subject having onychomycosis an effective amount of an antifungal agen’c compound having a 
group represented by the formula 

(5): R’ 

" (OH=). / \ R2 
(/1 

Claim 19 
the compound represented by formula (II): 

wherein, R1 and R: are the same or different and are hydrogen atom, C,.6 aklyl group, 
a non-substituted aryl group, an my] group substituted with 1 to 3 substitutuents 
selected from a Imlogen atom, trifluoromethyl group, nitro group and C~.6 alkyl 
group, C2-~ alkenyl group, C2-6 alkinyl group, or C7-12 aralkyl group, 

m is 2 or 3, 

nisl or2, 

or a salt thereof as an active ingredient, "~ a =ubj~.c: ~’~-’: ........ ~" ....... ;- 

(PREVIOUSLY PRESENTED): The method of Claim 18, in which the compound is 

I .,?" ?’" /., 
Ar 

"~ (CH2)~ 
R2 

wherein, Ar is a non-substituted phenyl group or a phenyl group substituled with I to 
3 substiments selected from a halogen atom and trifluoromethyl group, 

R~ and R2 are the same or differenl and are hydrogen atom, Cj-6 alkyl group, a non- 
substituted ar)’l group, an aryl group substituted with ] to 3 substiluents selected from 
a halogen atom, trifluoromethy] group, nitro group and Ct-~6 alkyl group, C24 alkenyl 
group: C2-6 alkinyl group, or C7-12 aralkyi group, 
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Serial Number 10/685,266 

Office Action mailed June 14, 2006 

Amendment filed September 14, 2006 

m is 2 or 3, 

nis 1 or2, 

X is nitrogen atom or CH, and 

¯ 1 and *2 mean an asymmetric carbon atom. 

Claim 20 (PREVIOUSLY PRESENTED): The method of Claim 19, in which the compound 
represented by the formula (II) is (2IL3R)-2-(2, 4-difluorop.henyl)-3-(4-methylen pipeddine-1- 
yl)-l-( 1H-1 ~2,4-triazole- 1-yl) butane-2-ol. 
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Remarks 

Applicants have amended claim 18. Support for the amendment can be found throughout 

the specification, for example at page 16, lines 9 - 11, page 18, line 14, and page 19, line 5. 

Accordingly, no new matter is introduced by the virtue oftbe amendment and its entry is 

respectfully requested. 

The Examiner objected to claim 18 because of the grammar. In light of the amendments 

to claim 18, Applicants respectfully submit that the objection be withdrawn. 

The Examiner objected to the title. Applicants have amended the title to specifically 

indicate that the present application is directed to methods of treating onychomycosis. No new 

matter is introduced by this amendment and its entry is respectfully requested. Accordingly, 

Applicants respectfully request that the objection to the title be withdrawn. 

The Examiner objected to the specification stating it had an imperfect priority claim. 

Applicants have amended the specification to perfect the priority data. No new matter is 

introduced by this amendment and its entry, is respectfully requested. Accordingly, .applicants 

respectfully request that the objection to the specification be withdrawn. 

Claims 18-20 were rejected under the judicially created doctrine of obviousness-type 

double patenting over U.S. Patent No. 5:620,994 ("’994"). 

Applicants respectfully submit that the rejection be withdrawn for the following reasons. 

Applicants have amended claim 18 to a preferred embodimem, namely treating 

onychomycosis by applying the antifungal agent topically on the nail of a subject having 

onychomyeosis. 

6 
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Onychomycosis is a ftmgal infection of nail that has proven difficult to treat. The 

application teaches and claims topically applying at the site of onychomycosis infection, i.e., the 

nail, an effective amount of an azolylamine drivative. Treatment of onychomyeosis significantly 

differs from the general treatment of mycoses claimed in ’994. Onychomycosis is a condition 

that specifically affects the nail plate. It has been generally the rule, as discussed in the present 

specification (see, e.g.p. 4, lines 9-13), that onychomycosis is particularly difficult or even 

impossible to treat using topical administration of any agent. It is well known that anti-fungal 

agents typically do not permeate the nail effectively enough to attack the fungus. Further, agents 

are easily removed from the top of the nail. The present invention shows the unexpected ability, 

of an azolylamine derivative to penetrate nail and be retained by the nail, and thus be able to cure 

onychomycosis of the nail bed by topical application directly on the nail rather than using 

systemic application. Accordingly, the use of the compound in topical appliealion to treat 

onychomycosis has a clear and unexpected superiority. 

Accordingly, in light of the amendments and the discussion above, Applicants submit that 

the rejection be withdrawn. 

Claims 18 - 20 were also rejected under 35 U.S.C. 102(I") and (g) as unpatentable over 

U.S. Patent No. 5,620,994. 

Claims 18 - 20 were rejected under 35 U.S.C. § 102 (b) as anticipated by either U.S. 

Patent No. 5,620,994 or U.S. Patent No. 5,716:969. 

Applicants respectfully submit that the rej ections be withdrawn for the reasons di scussed 

in detail, supra. The present invention is directed to a method for treating onychomycosis. 
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Applicants submit that neither ’994 nor ’969 teach a specific method for treating 

onychomycosis. 

Onychomyeosis is difficult to l~eat sub-class of mycoses. The condition is particularly 

diffieult to treat in general, and has been almost impossible to treat using topical application of 

antifungals. The present claims overcome this difficulty. Accordingly, the present invention 

would not have been anticipated or obvious. Accordingly, the present claims are novel and the 

rejections should be withdrawn. 

Furthermore, Applicants note that the present application and the ’994 are commonly 

owned. 

In view of the foregoing, Applicants respectfully submit that all claims are in condition 

for allowance. Early and favorable action is requested. 

Respectfully submitted, 

l~onaid I. Eisenstein (Reg. No. 30,628) 
Leena H. Karttunen (L0207) 
NIXON PEABODY LLP 
100 Summer Street 
Boston, MA 02110 
(617) 345-6054./1367 (phone) 
(617) 345-1300 (fax) 
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BEFORE THE OFFICE OF ENROLLMENT AND DISCIPLINE 

¯ UNITED STATES PATENT AND TRADEMARK OFFICE 

LIMITED RECOGNITION UNDER 37 CFR § 1|.90b) 

Leena H. Karttunen is hereby given ]irrdted recognition under 37 CFR §H.9(b) as an employee" : ...... 
of Nixon Peabody LLP, to prepare and prosecute patent applications wherein the patent applicant 

" 
is the client of Nixon Peabody LLP and an attorney or agent of record in the applications isa " 
re~stered practitioner who is a member of Nixon Peabody LLP. This limited recognition, shall" . " 

¯ expire on the date appearing below, or when whichever oft.he followingevents first 0cents’prior .... 
to-the date appearing below: (i) Leena H. Karttunen ceases to lawfully reside in the United 

States, (ii) Leena H. Karttunen’s employment with NLxon Pe~__tmdy LLP ceases or is teawinated, 
or (ii~ Leena H. Karttunen ceases to remain or reside in the United States on an H-I B ~sa. : " 

This document constitutes proofofsuch recognition. The original of this document is on file in 

the Office of Enrollment and Discipline of the U.S. Patent and Trademark Office.            -. 

Limited Recognition No. L0207 
Expires: February 11, 2007 

Harry L Moatz 
Director of Enrollment and Discipline 

PAGE 12/12" RCVD AT 9/14/2006 1:57:32 PM [Eastern Daylight Tune] ’ 8VR USPTO-EFXRF-511g * DNIS:2738300 * CSlD:18887410075 * DURATION (mm-ss):03-38 

Page 274



i 

¯ 

PATENT APPUCATION FEE DETERMINATION RECORD 
Effective October i. 2003 

i     i                              im 

CLAIMS AS FILED - PART I 

TOTAL CLAIMS 

FOR NUMBER FILED    NUMBER EXTRA 

TOTAL CHARGEABLE CI,/UMS minus 20= 

INDEPENDENT CLAIMS mires 3 ,, 

MULTIPLE DEPENDENT C~M PRESENT 

* If the difference in column 1 ~ less than zero, enl~r °0" in column 2 

CLAIMS AS AMENDED - PART II 

(co~.~ ~| ’ . (co~m. 2) (CoTumn 31 

m l I REMAINING I NUMBER    PRESENT 
I " I ~F’rF.R I PREVlOIJISLY 

[ I"~" I "~ 
I~" I" I"~ " 

i~1,°°~ i¯ I~ i- 
IFIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

FIRST PRESENTATION OF MULI"IPt.E DEPENDENT QJMM 

{~H~GIumn 2) 
(Column 3} 

NU~ 
PRE~J,%Y 

PAID FOR 

. 

I- 
[] 

./~oplication of’Docket Number 

SMALL ENTITY OTHER THAN 
TYPE    [---7 OR SMALL ENTITY 

ii 

RATE FEE RATE FEE 

BASIC FEE 3~.~.00 OF ~kS~CFEE 770.00 

OF X$18= 

OF 
X86= 

÷290= 
ii 

OR TOTAL 

XS9- 

X43= 

+145= 

TOTAL 

OTHER THAN 
SMALL ENTITY    OR SMALL ENTITY 

RATE 
ADOl - 

RATE TIONAL 
FEE 

i/ 

TOTAL. 
FEE 

"~ ’ OR X$18= 

OR" .2901= 

ADDI- 
RATE TIONAL 

FEE 

X$ 9= 

| 

ADDI- 
TIONAL 

FEE 

X43= 

,145n 

TOTAL 
&PJ,~rr 

f 

- 

--_    TOTAC 
UH ADDIT. FEE¯ 

ADDI- 
RATE TIONAL 

FEE 

:):z .xsla= 

):3 XeS= 

)IZ; +290= 
)~ :1 TOTAL 

N)on’. FEE 

ADDI- 
RATE TIONAL 

FEE 

X39- 

X43= 

+145- 

¸RATE 

OR )($18= 

OR XSS= 

OR ,290= 

DR 
~o’rAL 

¯ AIDOff. FEE 
¯ Ifthe en~/~n cohJnm I bless~antheerdqfin �ofumn2.wflte’O’#~funm 3.           TDTAL 
-- If m "H~hesl Numt)et ~ Pe~l Fc~" IN "II"flS SPACE is less than 20. em~ "20: ~,mclr/:1BE 
¯ ~,llf I~o "H~ul Number Pre~uCly Pald Fo~ IN 11H~ SPACE b less Iham 3. entre ~." 

ADDI- 
TIONAL 

FEE 

¯ |             i| 

Page 275



Case Creation Option 

Case i’10685266us20061210" already exists. Please overwrite it or cancel the operation. 

Page 1 of 2 

The Contents of Case "10685266us20061210" 

Qnum Query 

Q1 onychomycosis 

Q2 Taenia pedia 

Q3 Tenia pedis or Trichophyton 

Q4 antimicrobial or antifungal or 
fungistasis or fungicid$6 

Q5 methylen piperidine 

Q6 Q3 or Q5 

Q7 Q4 or Q6 

Q8 Q1 and Q7 

Q9 Q4 and Q8 

Q 10 Q5 and Q9 

Q11 Q5 and Q1 

Q 12 Q5 and Q4 

Q13 (435/32).ccls. 

Q14 (514/326).ccls. 

Q 15 (514/397).ccls. 

Q 16 (514/212).ccls. 

Q17 Q13 or Q14 

Q18 Q15 or Q17 

Q19 Q5 or Q18 

Q20 Q5 near5 Q 18 

Q21 Q5 and Q18 

Q22 Q1 near5 Q3 

Q23 Q4 near5 Q22 

Q24 Q4 and Q22 

DB Name 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,US_OC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,D’~hkPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

Thesaurus Operator Plural 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 
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Q26 

Q27 

Q28 

Q29 

Q30 

Q31 

Q32 

Q33 

Q 18 and Q24 

("RN-164650-44-6") 

("2,4-difluorophenyl- 
methylenepiperidino-triazolyl- 

butan-2-ol") 

axolylamine 

azolylamine 

Q29 and Q18 

Q4 and Q30 

Q31 and Q1 

Q32 and @pd > 20060611 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

None 

None 

Page 2 of 2 

ADJ 

ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 
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Record List Display Page 1 of 3 

Hit List 

’ ~ ear,~ ¯ 

Search Results - Record(s) 1 through 5 of 5 returned. 

1. Document ID: US 20060234981 A1 
L43: Entry 1 of 5 File: PGPB Oct 19, 2006 

PGPUB-DOCUMENT-NUMBER: 20060234981 
PGPUB-FILING-TYPE: 
DOCUMENT-IDENTIFIER: US 20060234981 A1 

TITLE: Boron-containing small molecules 

PUBLICATION-DATE: October 19, 2006 

INVENTOR- INFORMAT ION : 
NAME 
Baker; Stephen J. 

Akama ; Tsutomu 
Bellinger-Kawahara ; Carolyn 

Hernandez; Vincent S. 
Hold; Karin M. 
Leyden; James J. 
Maples; Kirk R. 

Plattner; Jacob J. 
Sanders; Virginia 
Zhang; Yong-Kang 

CITY STATE COUNTRY 
Mountain View CA US 
Sunnyvale CA US 
Redwood City CA US 
Watsonville CA US 
Belmont CA US 
Malvern PA US 
San Jose CA US 
Berkeley CA US 
San Francisco CA US 
San Jose CA US 

US-CL-CURRENT: 514/64; 558/288 

2. DocumentID: US 20060003969 AI 
L43: Entry 2 of 5 File: PGPB 

PGPUB-DOCUMENT-NUMBER: 20060003969 
PGPUB-FILING-TYPE: 
DOCUMENT-IDENTIFIER: US 20060003969 A1 

TITLE: Compositions and methods for treating pathological infections 

PUBLICATION-DATE: January 5, 2006 

INVENTOR-INFORMATION: 
NAME CITY STATE 
Manandhar; Madhusudan P. Monsey NY 

US-CL-CURRENT: 514/125; 514/675 

Jan 5, 2006 

COUNTRY 
US 
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I~ 3. DocumentlD: US 20050238672A1 
L43: Entry 3 of 5 

PGPUB-DOCUMENT-NUMBER: 20050238672 
PGPUB-FILING=TYPE: new 
DOCUMENT-IDENTIFIER: US 20050238672 A1 

TITLE: Antifungal drug delivery 

PUBLICATION-DATE: October 27, 2005 

INVENTOR-INFORMATION : 
NAME 

Nimni, Marcel E. 

US-CL-CURRENT: 424/400; 514/649 

CITY 
Santa Monica 

File: PGPB 

STATE COUNTRY 
CA US 

Oct 27, 2005 

4. Document lD: US 20050107407"A1 
L43: Entry 4 of 5 File: PGPB May 19, 2005 

PGPUB-DOCUMENT-NUMBER: 20050107407 
PGPUB-FILING-TYPE: new 
DOCUMENT-IDENTIFIER: US 20050107407 A1 

TITLE: Method for treating athlete’s foot 

PUBLICATION-DATE: May 19, 2005 

INVENTOR-INFORMATION: 
NAME CITY STATE COUNTRY 
Liberman, Barnet New York NY US 
Lefkovits, Albert New York NY US 

US-CL-CURRENT: 514/263.38 

5. DocumentlD: US 20040197280 A1 
L43: Entry 5 of 5 File: PGPB Oct 7, 2004 

PGPUB-DOCUMENT-NUMBER: 20040197280 
PGPUB-FILING-TYPE: new 
DOCUMENT-IDENTIFIER: US 20040197280 A1 

TITLE: Delivery of medicaments to the nail 
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Record List Display 

PUBLICATION-DATE: October 7, 2004 

Page 3 of 3 

INVENTOR-INFORMATION: 
NAME CITY STATE COUNTRY 
Repka, Michael A. Oxford MS US 

US-CL-CURRENT:    424/61 

Term . ,Documents iI (35 AND 42) .PGPB,OSPT,USOC,EPAB,JPAB, DWPI. 

(L35 AND L42 ) PGPB, USPT,USOC,EPAB, JPAB, DWPI. ][ 

Display Format: l" 
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Case Creation Option 

¯ Case "10685266us2006i220" already exists. Please overwrite it or cancel the operation. 

Page 1 of 2 

The Contents of Case "10685266us20061220" 

Qnum 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10 

Qll 

Q12 

Q13 

Q14 

Q15 

Q16 

Q17 

Q18 

Q19 

Q20 

Q21 

Q22 

Q23 

Q24 

Query 

onychomycosis 

Taenia pedia 

Tenia pedis or Trichophyton 

antimicrobial or antifungal or 
fungistasis or fungicid$6 

methylen piperidine 

Q3 or Q5 

Q4 or Q6 

Q1 andQ7 

Q4 and Q8 

Q5 and Q9 

Q5 and Q1 

Q5 and Q4 

(435/32).ccls. 

(514/326).ccls. 

(514/397).ccls. 

(514/212).ccls. 

Q13 or Q14 

Q15 or Q17 

Q5 or Q18 

Q5 near5 Q18 

Q5 and Q18 

Q1 near5 Q3 

Q4 near5 Q22 

Q4 and Q22 

DB Name 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI¯ 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

Thesaurus Operator Plural 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 

None ADJ YES 
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Page 281



Q26 

Q27 

Q28 

Q29 

Q30 

Q31 

Q32 

Q33 

Q34 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

Q 18 and Q24 

("RN-164650-44-6") 

("2,4-difluorophenyl- 
methylenepiperidino-triazolyl- 

butan-2-or’) 

axolylamine 

azolylamine 

Q29 and Q18 

Q4 and Q30 

Q31 and Q1 

Q32 and @pd > 20060611 

Q33 and @pd > 20061210 

onychomycosis and (nail 
penetrat$) 

antifungal and (nail penetrat$6) 

(antifungal or mycostatin) and 
(nail plate) 

((antifungal compound) or 
mycostatin or fungistatic) and 

(nail plate) 

penetrat$5 or (pass through) 

(nail plate) or (toe nail) 

Q39 and Q40 

Q38 and Q41 

Q35 and Q42 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI- 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPAB,JPAB,DWPI 

PGPB,USPT,USOC,EPABIJPAB,DWPI 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Page 2 of 2 

ADJ 

ADJ YES 

ADJ YES 

ADJ YES 

ADJ YES 

ADJ YES 

ADJ YES 

ADJ YES 

ADJ YES 

ADJ .YES 

Q35 None ADJ YES 

Q36 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q37 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ " YES ¯ 

Q38 PGPB,USPT,USOC,EPAB,JPAB,DWPI ’ None ADJ YES 

Q39 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q40 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q41 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q42 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

Q43 PGPB,USPT,USOC,EPAB,JPAB,DWPI None ADJ YES 

I I 
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I 

I 
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED.    THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITIONBY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.      THIS 
STATUTORY PER[QD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATEDABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION.     IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B - 
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 

(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee’s responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Marl Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks ! tl~r.ough 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notitlcation ot maintenance fees will be mailed to me current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or Co) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address)                   Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certiticate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 
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RONALD I. EISENSTEIN 
NIXON PEABODY LLP 

100 SUMMER STREET 

BOSTON, MA 02110 

0110412007 

[ APPLICATION NO. [ HLING DATE [ HRST NAMED INVENTOR 

10/685,266 I 0/14/2003 Yoshiyuki Tatsumi 

Certificate of Mailing or Transmission 
1 hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE-address above, or being facsinule 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor’s name) [ 

(Signature) [ 

(Date) i 

[ ATTORNEY DOCKET NO. [ CONFIRMATION NO. [ 

700938-052220-DIV 4026 

TITLE OF INVENTION: METHOD FOR DETECTING PATHOGENIC MICROORGANISM AND ANTIMICROBIAL AGENT, METHOD FOR 
EVALUATING EFFECT OF ANTIMICROBIAL AGENT, AND ANTIMICROBIAL AGENT 

DATE DUE 

04/04/2007 
i 

I I ART IT ICLASS-SOBC SS i 
SRIVASTAVA, KAILASH C 1657 435-032000 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

[] Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

[] "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

2, For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys I 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 2 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.1 I. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individual [] Corporation or other private group entity [] Government 

4a. The following fee(s) are submitted: 

[] Issue Fee 

[] Publication Fee (No small entity discount permitted) 

[~ Advance Order - # of Copies 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

[] A check is enclosed. 

[] Payment by credit card. Form PTO-2038 is attached. 

[] The Director is hereby authorized to charge the recluired fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 

[] a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. [~ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown b~’ the records of the United States Patent and Trademark Office. 

Authorized Signature Date 

Typed or printed name Registration No. 

This co!lection of informa.tion is required by, 37 CFR 1.31 I. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
anappu.canon, t~onnaen~an~.ls govemea ey 35 U.S.C. 122.and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
su.on~mng me completed, app, itcation I.orm t.o me USPTO. Ttme will vary de j~.nding upon the individual case. Any comments on the amount of tittle you require.to complete mls 

m rt~,^aq.wor suggestlpm" roe reaucmg mrs burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,’P.O. 
t~ox tq3o, Amxandria, Vtrglma 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
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I APPLICATION NO. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

53143 

RONALD I. EISENSTEIN 
NIXON PEABODY LLP 
100 SUMMER STREET 
BOSTON, MA 02110 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 . 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

FILING DATE I FIRST NAMED INVENTOR 

I 0/14/2003 Yoshiyuki Tatsumi 

7590 01/04/2007 

I ATTORNEY DOCKET NO. I CONFIRMATION NO. [ 

700938-052220-DIV 4026 

SRIVASTAVA, KAILASH C 

[     ART UNIT      I PAPER NUMBER    [ 

1657 

DATE MAILED: 0 i/04/2007 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 451 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 451 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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No~ice of AIIowabifi,y 

Application No. 

101685,266 
Examiner 

Dr. Kailash C. Srivastava 

Applicant(s) 

TATSUMI ET AL. 
Art Unit 

1657 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address.. 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [] This communicatic)n is responsive to 09/14/2006. 

2. [] The allowed claim(s) is/are 19 and 20. 

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)[] All b)[]Some* c)[]None of the: 

1. [] Certified copies of the priority documents have been received. 

2. [] Certified copies of the priority documents have been received in Application No. __ 

3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ 

Applicant has THREE MONTHS FROM THE "MAILING DATE" c)f this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. [] CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) [] including changes required by the Notice of Draffsperson’s Patent Drawing Review (PTO-948) attached 

1) [] hereto or 2) [] to Paper No./Mail Date __ 

(b) [] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of 

Paper No./Mail Date__ ~ 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [] Notice of References Cited (PTO-892) 

2. [] Notice of Draftperson’s Patent Drawing Review (PTO-948) 

3. [] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. [] Examiner’s Comment Regarding Requirement for Deposit 
of Biological Material 

5. [] Notice of Informal Patent Application 

6. [] Interview Summary (PTO-413), 
Paper No./MaU Date __ 

7. [] Examiner’s Amendment/Comment 

8. [] Examiner’s Statement Of Reasons for Allowance 

9. [] Other 

U.S. Patent and Trademad~ Office 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20061225 
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Art Unit: 1637 

Page 2 

1. Applicant’s responsive amendment filed 14 September 2006 in response to Office action 

mailed 11August 2006 is acknowledged and entered. 

2. The Art Unit Location for your application under prosecution at the United States Patent 

and Trademark Office (i.e., USPTO) has been changed to Art Unit 1657. To aid in correlating 

any papers for this application (i.e., 10/685,266), all further correspondence regarding this 

application should be directed to Examiner Kailash C. Srivastava in Art Unit 1657. 

. 

In view of Applicant’s amendments and response filed 14 September 2006, the following 

objections and rejections in Office Action mailed 11 August 2006 are hereby withdrawn: 

¯ Objection to Specification for not reciting the application Priority Data at 

Pagel, Line 1 of the specification; 

¯ Objection to Title because the title of the invention as presented at that time 

did not conclusively summarize the elected and claimed invention; 

¯ Objection to Claim 18 as being improper; 

¯ Rejection to Claims 18-20 under Obvious Type Double Patenting in view of 

the teachings in Claims 9-12, U.S. Patent 5,620,994; 

¯ Anticipatory Rejections under 35 UIS.C§ 102 (b) to Claims 18-20 byU.S. 

Patent 5.820,994; and 

¯ Rejections under 35 U.S.C§ § 102 (f) and (g) to Claims 18-20 over U.S. 

Patent 5.820,994. 

Claims Status 

4. Claims 1-17 have been cancelled. 

5. Claim 18 has been amended 

6. Claims 18-20 are pending. 

Part of Papcr Number 200612 2 6 
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Art Unit: 1657 

7. An examiner’s amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

§ 1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

8. Authorization for this examiner’s amendment was given in a telephone interview on 18 

December 2006 with Mr. Ronald I. Eisenstein, Applicant’s Representative. 

In the Claims: 

The following listings of the claims will replace all prior versions and listings of 

the claims in this application: 

18. (Cancelled). 

Claim 19 (CURRENTLY AMENDED): A method for treating asubject 

having onychomycosis wherein the method comprises topically administering to a 

nail of [a] said subject having onychomycosis [an] a therapeutically effective 

amount of an antifungal agent-compound ha-’izg ,z greup represented by the 

following formula: 

Part of Paper Number 200612 2 6 
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¯ Page 4 

wherein, Ar is a non-substituted phenyl group or a phenyl group 

substituted with 1 to 3 substituents selected from a halogen atom and 

trifluoromethyl group, 

R] and R2 are the same or different and are hydrogen atom, C1-6 alkyl 

group, a non-substituted aryl group, an aryl group substituted with 1 to 

3 substituents selected from a halogen atom, trifluoromethyl group, 

nitro group and C1-16 alkyl group, C2-8 alkenyl group, C2-6 alkynyl 

group, or C7-12 aralkyl group, 

m is 2 or 3, 

nis 1 or2, 

X is nitrogen atom or CH, and 

*1 and *2 mean an asymmetric carbon atom. 

, 

Claim 20 (PREVIOUSLY PRESENTED): The method of Claim 19, in which the 

compound represented by the formula (II) is (2R, 3R)-2-(2, 4-difluorophenyl)-3-(4- 

methylen piperidine-l-yl)-l-(1H-1, 2,4-triazole-l-yl) butane-2-ol. 

The following is an examiner’s statement of reasons for allowance: 

o The closest art are: 

U.S. Patent 5,620, 994 issued 15 April 1997 to Naito et al., who teach a 

fungicidal composition comprising the same compounds, having the same 

structure as that claimed in the instant invention. 
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US 20060003969 A1 Published 05 January 2006, Inventor: Manandhar, 

M.P. The invention is drawn to a method to treat pathogenic infections. 

The method does not teach topical administration of said composition 

wherein the composition penetrates the nail plate. 

US 20040197280 A1 Published 07 October 2004, Inventor: Repka, M.A. 

The invention is drawn to a method to deliver medicaments to nails to 

treat the infection. The method does not that the applied 

composition/medicanlent penetrates through he nail plate. 

Thus, the cited prior or peainent art teach treating a pathological infection, delivery of 

a medicament to nails, or treating the nail infection via topical and/or systemic application of 

the medicament. In contrast the method claimed in instantly presented claims is a 

composition topically applied to the onychomycosis infection cite, wherein, unexpectedly 

and in contrast to previously evaluated compositions/methods, the instantly claimed 

method cures the onychomycosis because the medicament upon direct administration to 

the nail, penetrates through the nail plate and eradicates the infection at the site. 

10. Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions shou!d be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

11. Claims 19-20 are allowed. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Kailash C. Srivastava whose telephone number is (571) 
272-0923. The examiner can normally be reached on Monday to Thursday from 7:30 A.M. to 
6:00 P.M. (Eastern Standard or Daylight Savings Time). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Dr. Jon Weber can be reached at (571)-272-0925 Monday through Thursday 7:30 
A.M. to 6:00 P.M. The fax phone number for the organization where this application or 
proceeding is assigned is (571)-273-8300. 

Part of Paper Number 20061226 
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Art Unit: 1657 

Any inquiry of a general nature or relating to the status of this application or proceeding 
may be obtained from the Patent Application InformCation Retrieval (i.e., PAIR) system. Status 
information for the published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business Center (i.e., 
EBC) at: (866)-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN 
USA OR CANADA) or 571-272-1000. 

~lash C. Srivastava, Ph.D. 

Patent Examiner 
Art Unit 1657 
(571) 272-0923 

December 26, 2006 JONWEBER 
SUPERVISORY PATENT EXAMINER 

Part of Paper Number 20061226 
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Interview Summary 

Application No. 

10/685,266 

Examiner 

Dr. Kailash C. Srivastava 

Applicant(s) 

TATSUMI ET AL. 

Art Unit 

1657 

All participants (applicant, applicant’s representative, PTO personnel): 

(1) Dr. Kailash C. Srivastava, Examiner. (3).__ 

(2) Mr. R. I. Eisenstein, Applicant’s Representative. (4).~ 

Date of Interview: 18 December 2006. 

Type: a)[~ Telephonic b)l--I Video Conference 
c)l--I Personal [copy given to: 1)1-] applicant 

Exhibit shown or demonstration conducted: d)[--I Yes 
If ’~’es, brief description: NONE. 

Claim(s) discussed: Those of Record. 

Identification of prior art discussed: That of Record. 

Agreement with respect to the claims f)[~ was reached. 

2)[--I applicant’s representative] 

e)E] No. 

g)l-] was not reached, h)l--] N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: Applicants’ representatives authorized the Examiner to amend claims 18-20 
according to Examiner’s proposed amendment (See attached) to bring this appfication in a better condition for 
allowance. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY 
FORM, WHICHEVER iS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF’THE INTERVIEW. See 
Summary of Record of Interview requirements on reverse side or on attached sheet. 

Examiner Note: You must sign this form unless it is an 
Attachment to a signed Office action. Examiner’s signature, if required 

Paper No. 20061225 
U.S. Patent and Trademark Office 

PTOL-413 (Rev. 04-03) Interview Summary 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 

application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete wdtten statement ef the reasons presented at the interview as 
warranting favorable action must be filed by the applicant An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135.(35US.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 

All business with the Patent or Trademark Office should be transacted in wdting. The personal attendance of applicants or their attomeys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the wdtten record in the Office. No attention will be paid to 

any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 

incomplete through the failure to record the substance of interviews. 
It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 

the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 

interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restdction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 

"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
Application Number (Series Code and Serial Number) 
Name of applicant 

- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
- An indication whether or not an exhibit was shown or a demonstration conducted 
- An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 
The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 

should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
I) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the 

statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner’s initials. 
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Claims 1-18 (CANCELLED) 

Claim 19 (CURRENTLY AMENDED): A method for treating asubject 

having onychomycosis wherein the method comprises topically administering to a 

nail of [a] said subject having onychomycosis [an] a therapeutically effective 

amount of an antifungal agent-compound having a g-rc, up represented by the 

following formula: 

wherein, Ar is a non-substituted phenyl group or a phenyl group 

substituted with 1 to 3 substituents selected from a halogen atom and 

trifluoromethyl group, 

R1 and R2 are the same or different and are hydrogen atom, C1-6 alkyl 

group, a non-substituted aryl group, an aryl group substituted with 1 to 

3 substituents selected from a halogen atom, trifluoromethyl group, 
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Appl~ca twn/ControINumber, 10/685,266 

Art Unit 1657 

nitro group and C1-16 alkyl group, C2-8 alkenyl group, C2-6 alkinyl 

group, or C7-12 aralkyl group, 

Page 3 

m is 2 or3, 

n is 1 or 2, 

X is nitrogen atom or CH, and 

* 1 and *2 mean an asymmetric carbon atom. 

Claim 20 (PREVIOUSLY PRESENTED): The method of Claim 19, in which 

the compound represented by the formula (II) is (2R,3R)-2-(2, 4-difluorophenyl)- 

3-(4-methylen piperidine- 1 ,yl)- 1 -(1 H- 1,2,4-triazole- 1 -yl) butane-2-61. 
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[] deposited with lhe United States Postal Service on the date shown below whh suff’H:ient postage as first 

class mail in an envelope addressed to: MAIL STOP ISSUE FEE, Commissioner for Patents, P. O. Box 
1450, Alexandria, VA 22313-1450 

[] transmitted by facsimile on the date shown below to th< States Patent and Trademark Office at 
(571) 273-2885. 

s¢ .2Ao "7 
Date Signature 

Tina-Michelle Pittsley 

Typed or printed name 

102,3"21 g2.1 
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itioner’s Docket No. 700938-052220-DIV PA TENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 
Application No.: 
Filed: 
For: 

Tatsumi, et al. 
10/’685,266 Group No.: 1657 
October 14, 2003 Examiner: SRIVASTAVA, Kailash C. 
METHOD FOR DETECTING PATHOGEN IC MICROORGANISM AND 
ANTIMICROBIAL AGENT, METHOD FOR EVALUATING EFFECT OF 
ANTIMICROB IAL AG ENT, AND ANTIMICROB1AL AGENT 

MAIL STOP ISSUE FEE 
C ommission er for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

NOTIFICATION OF FILING OF CONTINUING, 
DIVISIONAL OR CONTINUED PROSECUTION APPLICATION 

Notification is hereby being made of the filing of a divisj~ml application for this case on 
March 27, 2007.                             ’-"-/" .... 

Date: 
Ronald I. Eisenstein (Reg. No. 30,628) 
Leena H. Karttunen (L0207) 
Nixon Peabody LLP 
100 Summer Street 
Boston, MA 02110 
617-345-6054 

CERTIFICATION UNDER 37 C.F.R. §§ 1.8 and !.10" 
(When using Express Mail, the Expre.~s Mail label number is mandatory; 

Express Mail certification is optional.) 

I hereby certify thek on the date shown below, this correspondence is bring: 

MAILING 
deposited wilh the Uniled Stat~ Poslzql Service in an envelope addressed to Se MAlL STOP ISSUE FEE, Commissioner ibr Patents. P.O. 

Box 1450. A]e×andrie, VA 22313-1450. 
3,7 C.F,R. § 1.B{a) 3"7 C.F.IL § 1.10" 

with suffoirnt po~tag¢ as first class mail. _ as "Express Mail Post Office to Addressee" 
Mailing Label Nc~ 

TRANSMISSION 
X_ facsimile vmasmitted to the Patent and Trademark Office, (571) 2T3-2885. 

(mandalory} 

* Only the date ~f)qling (" L 6) will l,~ the date used ~n a potent term adjustment catc~latlon, on’though the date on any certOcate of mailing or 
transraiss~on ~nder ’ 1.8 continu~ to be taken into account in d~termlnlng tim~lines~ Se~ ’ ].703(I). Consider "’F, xpress h4oi! Post Offie~ to 

Addressee "’ �~ I. 1 O) or fo~’~imite transmission (’ 1.6(d)) for the reply to be accorded the earliest possib le filing date for patent term adj".zstment 

¢alcu!attc, ns. 

Notification ot’Filing of Continuing. Divisional or Continued Prosecution Applicalion.-page I of l 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Ad&ress: CO1VIMISSIOIX~R FOR PATENTS 

RO Box 1450 
AlexartdIia, Vh~J~fia 22313-1450 
www.uspto.gev 

APPLICATION NUMBER 

10/685,266 
1 FILING OR 371(c) DATE 

10/14/2003 

l FIRST NAMED APPLICANT l ATTY. DOCKET NO./TITLE J 

Yoshiyuki Tatsumi 700938-052220-DIV 

CONFIRMATION NO. 4026 

53143 
RONALD I. EISENSTEIN 
NIXON PEABODY LLP 
100 SUMMER STREET 
BOSTON, MA02110 

Title: Method for treating onychomycosis 

Publication No. US-2007-0082375-A1 
Publication Date: 04/12/2007 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication 
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date 
are set forth above. 

The publication may be accessed through the USPTO’s publically available Searchable Databases 
via the Internet at www.uspto.gov. The direct link to access the publication is currently 
http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the 
publication to applicant. A copy of the publication may be obtained from the Office upon payment 
of the appropriate fee set forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application 
publications are handled by the USPTO’s Office of Public Records. The Office of Public Records 
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759, 
by mail addressed to the United States Patent and Trademark Office, Office of Public Records, 
Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions 
and the dates of receipt of correspondence filed in the Office, may also be accessed via the 
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of 
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this 
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is 
confidential and may only be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling 
the Patent Electronic Business Center at 703-305-3028. 

Pre-Grant Publication Division, 703-605-4283 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexanchia, Virginia 22313-1450 
www.uspto.gov 

I A PLICATION NO I ISS DATE l PATENT NO 
10/685,266 05/08/2007 7214506 

l A TTORNEY DOCKET NO. 
1 

CONFIRMATION NO. 

700938-052220-DIV 4026 

53143 7590 

RONALD I. EISENSTEIN 
NIXON PEABODY LLP 
100 SUMMER STREET 

BOSTON, MA 02110 

04/18/2007 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 451 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Customer Service Center of the Office of Patent Publication at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Yoshiyuki Tatsumi, Otsu-shi, JAPAN; 
Mamoru Yokoo, Otsu-shi, JAPAN; 
Kosho Nal:amura, Moriyama-shi, JAPAN; 
Tadashi Arika, Suita-shi, JAPAN; 

IR103 (Rev. 11/05) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE U.S. PATENT NO.: 7,214,506 

ISSUED: 

INVENTORS: 

TITLE OF INVENTION: 

May 8, 2007 

and Tadashi Arika 

DOCKET NOo: P05724 

Commissioner for Patents 
P. O. Box 1450 
AIexandria, VA 223 !3-1450 

LETTER REGARDING REVOCATION AND P 

Sir: 

Applicants submit the attached Revocation and Power of Attorney for the above 
referenced case. 

Dated: July 16, 2014 

Bausch & Lomb Incorporated 
1400 North Goodman Street 
Rochester, New York 14609 
Dated: July 16, 2014 

Respectfully submiged, 

Toan P. Vo 
Attorney for Applicant 
Registration No. 43,225 
Telephone: 585-338-807I 
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....... i: ~ : ~:~ :    ~ ...... i i ..... - ............ i-ii:i -- : ...... ¯ i~:: 

: I, TetSuo On~ma: ,: President~ & Representative Director. am aduty authorized. :: 
:: repreSentative:of Kaken Pha~aceutieal Co,:;: Ltd.. the Sole assignee of U.Si Patent No, :: 

: 7,214;506,ibased upon U.S. Application Serial No. 10/685,266. I he:reby revoke ail 
: existing auth~rizationrelating: to the above referenced patent and appoirtt t~e following ..... : 
::::: i ! i i     ! i .... i : :: ! i ,~. :::::. ~ :: .: i : : :: 

: attomey(s)::and, or agent(s) under Customer :Number 2a702 to prosecute th!s~ appheatmn : 
: for patent term extension under 35 U°S.C. §156 and:transac~ all business connected 
:therewith: i il    i .... :    i:: 

:::: : : ...... : :::: : :: : : 
¯ : ...... ::::: .... . :::::.. ..... 

¯ ; :: DenisA. Polyn, Registration:No. 27;!:52 :. 
:: :::: ~ :: " . Toan P2 go, Regi~stra~ion:.Noi 43;225:::: :::: : :i :::: 

:: . : : ::: i . :::: [ ::: i : :: .... . :: " [:: 

Please :address all future correspondence to: 

Toan P° Vo, Ph,D., ESq. 
Bausch& Lomb Incorporated 
1400 North Goodman Street 
Rochester, New York 14609 
(585) 338-807:1 

Dated: . 2014 
b" 

Signature of Applicant: KAKEN PHARMACEUTICAL CO.: LTD. 

Name: Tetsuo Onuma 
Title: ¯President & Representative :Director 

Page 310



Electronic Acknowledgement Receipt 

EFS ID: 19592828 

Application Number: 10685266 

International Application Number: 

Confirmation Number: 4026 

Title of Invention: Method for treating onychomycosis 

First Named Inventor/Applicant Name: Yoshiyuki Tatsumi 

Customer Number: 53143 

Filer: Toan P. Vo/Judith Davis 

Filer Authorized By: Toan P. Vo 

Attorney Docket Number: 700938-052220-DIV 

Receipt Date: 16-J U L-2014 

Filing Date: 14-OCT-2003 

Time Stamp: 11:38:53 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document File Size(Bytes)/ Multi Pages 

Number 
Document Description File Name 

Message Digest Part/.zip (ifappl.) 

142770 

Warnings: 

Power of Attorney Tra nsmittallettera nd POA.pdf 

7ecda238d9c9512ba3b4cf581b326248cae 

9605 

no 
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The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 

Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes)~ 142770 
1 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
Ifa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Staqe of an International Application under 35 U.S.C. 371 
Ifa timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receivinq Office 
If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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Document code: WFEE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 04/24/2015 

CKHLOK SALE #00000004 MailroomDt: 07/16/2014 021425 10685266 
01 FC : 1457             1,120.00 DA 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE U.S. PATENT NO.: 

ISSUED: 

INVENTORS: 

TITLE OF INVENTION: 

7,214,506 

May 8, 2007 

Yoshiyuki Tatsumi, Mamoru Yokoo, Kosho Nakamura, and 
Tadashi Arika 

Method for Treating Onychomycosis 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is bei~g deposited with the United States Postal Service "Express Mail Post Office to 
Addressee", mailing label~ ~ 75850 (;~ ,.~m an envelope addressed to: Mail Stop: Hatch Waxman PTE, Director of the 

Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450, 

Name: T~Oi~l~ f, VO 

Mail Stop: Hatch Waxman PTE 

Director of the Patent and Trademark Office 
P. O. Box 1450 

Alexandria, VA 22313-1450 

RECEIVED 

’JUL 1 6 2014 
PATENT EXTENSION 

OPLA 

TRANSMITTAL LETTER FOR PATENT TERM EXTENSION APPLICATION 

Sir: 

Enclosed in triplicate is an application for the extension of U.S. Patent 7,214,506 under 

35 U.S.C. § 156. 

The Director is hereby authorized to charge the Application Fee of $1,120.00 prescribed 

by 37 C.F.R. § 1.20(j)(1), as well as any additional fees which may. be necessitated in connection 
U~/1~4/~1~15 ~KHU.IK 8Bf~BBBB4 0;’14E5 10685266 

with the filing of this Application for Patent Term Extension, ~ ~p~cant’s ~.~]s~ Account 

No. 02-1425 in the name of Bausch & Lomb Incorporated. Two additional copies Of 
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this letter are being submitted for charging purposes. 

Respectfully submitted, 

Toan P. Vo 
Attorney for Applicant 
Registration No. 43,225 
Telephone: 585-338-8071 

Bausch & Lomb Incorporated 
1400 North Goodman Street 
Rochester, New York 14609 
Dated: "~\~1 15,9-Ot~ 

I 

Encl: Patent Term Extension Application including Appendices A-H in triplicate 
Two additional copies of this transmittal letter 
Acknowledgment Receipt Card 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE U.S. PATENT NO.: 

ISSUED: 

INVENTORS: 

7,214,506 

May 8, 2007 

Yoshiyuki Tatsumi, Mamoru 
Tadashi Arika 

Yokoo, Kosho Nakamura, and 

TITLE OF INVENTION: Method for Treating Onychomycosis 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal Service "Express Mail Post 
Office to Addressee", mailing label ff~-~ in an envelope addressed to: Mail Stop: Hatch Waxman 

PTE, Director of the Patent and Trademark Office, P.O. Box 145~ria VA 22313-1450, on ~’~alv ] fo~2ol.~ 

Name: TO/~J ~, VO 

Mail Stop: Hatch Waxman PTE 

Director of the Patent and Trademark Office 
P. O. Box 1450 
Alexandria, VA 22313-1450 

PATENT TERM EXTENSION APPLICATION UNDER 35 U.S.C. §156 

Sir: 

Pursuant to 35 U.S.C. §156 and 37 C.F.R. §1.710 et seq., Kaken Pharmaceutical Co., Ltd. 

("Applicant"), a corporation organized under the laws of Japan, hereby requests an extension of 

the patent term of U.S. Patent No. 7,214,506 ("the ’506 Patent") due to regulatory review. The 

’506 Patent was granted on May 8, 2007. 

Applicant asserts that it is the owner of the entire right, title and interest in the ’506 

Patent by virtue of an assignment from the inventors, Yoshiyuki Tatsumi, Mamoru Yokoo, 

Kosho Nakamura, and Tadashi Arika to the current assignee. This assignment was recorded in 

the United States Patent and Trademark Office on October 14, 2003, and is at Reel 014614, 

Frame 0495. 
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A copy of the assignment is attached hereto as Appendix A. 

A copy of the Power of Attorney evidencing that Kaken Pharmaceutical Co., Ltd., the 

owner of the entire right, title and interest in the ’506 Patent, has appointed Toan P. Vo as its 

agent with respect to this Application for Patent Term Extension, is attached hereto as Appendix 

B, 

In accordance with 35 U.S.C. §156 and 37 C.F.R. §1.740, Applicant provides the 

following information in support of its request for a patent term extension. The following 

sections are numbered analogously to 37 C.F.R. § 1.740. 

1. Identification of the Approved Product 

The approved product is Jublia® Topical Solution, 10%, which contains the active 

ingredient efinaconazole having the chemical name (2R,3R)-2-(2,4-difluorophenyl)-3-(4- 

methylenepiperidin-l-yl)-l-(1H-1,2,4-triazol-l-yl)butan-2-ol, and having the chemical structure 

OH 

2. Identification of the Federal Statute Under Which Regulatory, Review Occurred 

The approved product was subject to regulatory review under the Federal Food, Drug and 

Cosmetic Act, Section 505(b)(1) (21 U.S.C.§355(b)(1)). 

3. The Date of Permission for Commercial Marketing 

2 

Page 317



The approved product received permission for commercial marketing under Section 

505(c) of the Federal Food, Drug and Cosmetic Act (21 U.S.C. §355(c)) on June 6, 2014. A 

copy of the United States Food and Drug Administration (FDA) approval letter is attached hereto 

as Appendix C. 

4. Active Ingredient Statement 

The sole active ingredient in Jublia® Topical Solution, 10%, is efinaconazole, which has 

not been previously approved for commercial marketing or use under the Federal Food, Drug 

and Cosmetic Act, the Public Health Service Act, or the Virus-Serum Toxin Act prior to the 

approval of NDA 203567 by the FDA on June 6, 2014. 

5. Statement of Timely Filing 

The last day on which this application could be submitted is August 4, 2014, which is 60 

days after the approval of NDA 203567 on June 6, 2014. This application is timely filed on or 

prior to August 4, 2014. 

6. Identification of Patent for which Extension is Sought 

This application seeks to extend the term of U.S. Patent No. 7,214,506, which (i) issued 

May 8, 2007 to Kaken Pharmaceutical Co., Ltd., (ii) has as inventors, Yoshiyuki Tatsumi, 

Mamoru Yokoo, Kosho Nakamura, and Tadashi Arika, and (iii) has a term which would 

otherwise expire on October 5,2021. 

7. Patent Copy 

A complete copy of U.S. Patent No. 7,214,506, identified in paragraph 6 above, is 

attached as Appendix D. 
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8. Post-Issuance Activity Statement 

No Reexamination certificate or Reissue has been issued or requested with respect to 

U.S. Patent No. 7,214,506. There are no Certificates of Correction or Terminal Disclaimers 

associated with the ’506 Patent. 

All prior maintenance fees due for the ’506 Patent were paid. A copy of the USPTO’s 

Patent Bibliographic Data Statement for the ’506 Patent is attached hereto as Appendix E and 

shows that the eighth-year maintenance fee for the ’506 Patent is payable, without a surcharge, 

between May 8, 2014 and November 11, 2014. 

4 
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9. Statement Showing How the Claims of the Patent for Which Extension is Sought 

Cover the Approved Product 

Claims 1-2 of the ’506 Patent cover the approved method of use of the approved product, 

Jublia® Topical Solution, 10%, which is a topical solution having efinaconazole as its sole active 

ingredient. Efinaconazole has the chemical name (2R,3R)-2-(2,4-difluorophenyl)-3-(4- 

methylenepiperidin- 1 -yl)- 1 -( 1 H- 1,2,4-triazol- 1 - yl)butan-2-ol. 

Claim 1 claims a method of treating a subject having onychomycosis, wherein the 

method comprises topically administering to a nail of said subject a therapeutically effective 

amount of a compound belonging to a family of compounds including efinaconazole, which is 

the sole active ingredient in the approved product. 

Claim 2 claims a method of treating a subject having onychomycosis, wherein the 

method comprises topically administering to a nail of said subject a therapeutically effective 

amount of efinaconazole, which is the sole active ingredient of the approved product. 

5 
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10. Statement of the Relevant Dates to Determine the Regulatory, Review Period 

The relevant dates and information pursuant to 35 U.S.C. § 156(g) to enable the Secretary 

of Health and Human Services to determine the applicable regulatory review period are as 

follows: 

(A) The patent for which extension of the term thereof is sought claims an approved 

method of use of a human drug product. The human drug product is a composition containing 

efinaconazole. 

(B) An Investigational New Drug Application for luliconazole was submitted on June 

14, 2007, was received by the Department of Health and Human Services on June 15, 2007, was 

assigned IND No. 77,732 and became effective July 14, 2007. The original IND was filed for 

IDP-108 (or KP-103), which was the Applicant’s internal identification of the drug product at the 

time of the IND submission. A copy of the IND letter from the FDA is attached as Appendix F. 

(C) A New Drug Application for ClenafinTM Topical Solution, 10%, was received by 

the Department of Health and Human Services on July 26, 2012 and granted NDA No. 203567. 

A copy of the NDA letter from the FDA is attached as Appendix G. The FDA conditionally 

accepted the change of the drug product name from "ClenafinTM’’ to "Jublia®’’ on April 15, 2013. 

(D) NDA No. 203567 was approved on June 6, 2014. 
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11. Brief Description of Activities Undertaken During the Regulatory. Review Period 

As a brief description of the activities undertaken during the applicable regulatory review 

period, attached hereto as Appendix H is a chronology of the major communications between the 

U.S. Food and Drug Administration and the Applicant in IND No. 77,732 and NDA No. 203567. 
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12. Opinion of Eligibili .ty for Extension and Length of Extension Claimed Under 37 

C.F.R. §1.740(a)(12) 

Applicant is of the opinion that U.S. Patent No. 7,214,506 is eligible for extension under 

35 U.S.C. 3156, 37 C.F.R. 31.710 and 37 C.F.R. 31.720 because U.S. Patent No. 7,214,506 

satisfies all of the requirements for such extension as follows: 

(a) 35 U.S.C. §156(a) and 37 C.F.R. §l.710(a) 

U.S. Patent No. 7,214,506 claims a method of using efinaconazole, the active 

MPEP 

"A patent is eligible for extension of the patent term if the patent 
claims a product as defined in paragraph (b) of this section, either 
alone or in combination with other ingredients that read on a 
composition that received permission for commercial marketing or 
use, or a method of using such a product, or a method of 
manufacturing such a product, and meets all other conditions and 
requirements of this subpart." 

(b) 35 U.S.C. §156(a)(1) and 37 C.F.R. §1.720(g) 

The term of U.S. Patent No. 7,214,506 (expiring October 5, 2021) has not expired 

before the submission of this application. 

(c) 35 U.S.C. §156(a)(2) and 37 C.F.R. §1.720(b) 

The term of the U.S. Patent No. 7,214,506 has never been extended under 35 

U.S.C. §156(e)(1). 

(d) 35 U.S.C. §156(a)(3) and 37 C.F.R. §1.720(c) 

The application for extension of the term of U.S. Patent No. 7,214,506 is 

submitted by the authorized attorney of the owner of record thereof in accordance with the 

requirements of 35 U.S.C. §156(d) and 37 C.F.R. § 1.740. 

(e) 35 U.S.C. §156(a)(4) and 37 C.F.R. §1.720(d) 

The approved product, Jublia® Topical Solution, 10%, has been subjected to a 

regulatory review period before its commercial marketing or use. 

(f) 37 C.F.R. §1.720(h) 

No other patent has been extended for the same regulatory review period for the 

approved product, Jublia® Topical Solution, 10%. 

ingredient of a human drug p~:oduct that contains the active ingredient, efinaconazole. 

2751 states: 
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(g) 35 U.S.C. §156(a)(5)(A) and 37 C.F.R. §1.720(e)(1) 

The permission for the commercial marketing or use of the approved product, 

Jublia® Topical Solution, 10% is the first received permission for commercial marketing or use 

of Jublia® Topical Solution, 10% under the provision of law under which applicable regulatory 

review occurred. 

The length of extension of the patent term of U.S. Patent No. 7,214,506 that is presently 

claimed by Applicant is 1601 days, which length was calculated in accordance with 37 C.F.R. 

§ 1.775 as follows: 

(A) The regulatory review period under 35 U.S.C. §156(g)(1)(B) began on July 14, 

2007 (the effective date of the liND) and ended on June 6, 2014, amounting to a total of 2520 

days which is the sum of (i) and (ii) below: 

(i)    The period of review under 35 U.S.C. § 156(g)(1)(B)(i), the "Testing 

Period," began on July 14, 2007 and ended on July 26, 2012, amounting to 1840 days. 

(ii) The period of review under 35 U.S.C. §156(g)(1)(B)(ii), the "Application 

Period," began on July 26, 2012 and ended on June 6, 2014, amounting to 681 days. 

(B) The regulatory review period upon which the period for extension is calculated is 

the entire regulatory review period as determined in subparagraph (12)(g)(A) above (2520) less: 

(i)    The number of days in the regulatory review period which were on or 

before the date on which the patent issued (May 8, 2007), i.e., zero days, and 

(ii) The number of days which the Applicant did not act with due diligence, 

i.e., zero days, and 

(iii) One-half of the number of days remaining in the period in subparagraph 

(12)(g)(A)(i) after subtracting the number of days in subparagraphs (12)(g)(B)(i) and 

(12)(g)(B)(ii), which is one-half of 1840 or 920 days; 

(iv) The sum of the periods determined in subparagraphs (12)(g)(B)(iii) and 

(12)(g)(A)(ii) is 1601 days. 

(C) The number of days as determined in subparagraph (12)(g)(B), when added to the 

original term (October 5, 2021), would result in the date of February 22, 2026. 

(D) Fourteen (14) years when added to the date of the NDA Approval Letter (June 6, 

2014) would result in the date of June 6, 2028. 
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(E) The earlier date as determined by subparagraphs (12)(g)(C) and (12)(g)(D) is 

February 22, 2026. 

(F) Since the original patent was issued after September 24, 1984, the extension 

otherwise obtainable is limited to not more than five (5) years. Five years, when added to the 

original expiration of U.S. Patent No. 7,214,560 (October 5, 2021) results in the date of October 

5, 2026. 

(G) The earlier date as determined 10 subparagraphs (12)(g)(E) and (12)(g)(F) is 

February 22, 2026. 
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13. Du~. of Disclosure Acknowledgement Under 37 C.F.R. §1.740(a)(13) 

Applicant acknowledges a duty to disclose to the Director of the Patent and Trademark 

Office and the Secretary of Health and Human Services any information which is material to the 

determination of entitlement to the extension sought. 

14. Fee Charge 

The prescribed fee for receiving and acting upon this application is to be charged to 

Applicant’s Deposit Account No. 02-1425 as authorized in the attached transmittal letter, 

submitted in triplicate. 

15. Correspondence Address Required 37 C.F.R. §1.740(a)(15) 

All correspondence relating to this application for patent term extension should be 

addressed to: 

Toan P. Vo, Esq. 
Bausch & Lomb Incorporated 
1400 N. Goodman Street 
Rochester, New York 14609 

16. Certification Under 37 C.F.R. §1.740(A)(13) 

The undersigned hereby certifies that the instant application, including its attachments 

and supporting papers, is being submitted as one original and two copies thereof in accordance 

with 37 C.F.R. § 1.740(b). 

Bausch & Lomb Incorporated 
1400 N. Goodman Street 
Rochester, New York 14609 
Dated: ~,~\xt 15-, %01~ 

1 

Respectfully submitted, 

Toan P. Vo, Esq. 
Attorney for Applicant 
Registration No. 43,225 
Telephone: 585-338-8071 
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REVOCATION AND POWER OF ATTORNEY 

I, Tetsuo Onuma , President & Representative Director , am a duly authorized 
representative of Kaken Pharmaceutical Co., Ltd., the sole assignee of U.S. Patent No. 
7,214,506, based upon U.S. Application Serial No. 10/685,266. [ hereby revoke all 
existing authorization relating to the above referenced patent and appoint the following 
attorney(s) and/or agent(s) under Customer Number 23702 to prosecute this application 
for patent term extension under 35 U.S.C. § 156 and transact all business connected 
therewith: 

Denis A. Polyn, Registration No. 27,152 
Toan P. Vo, Registration No. 43,225 

Please address all future correspondence to: 

Toan P. Vo, Ph.D., Esq. 
Bausch & Lomb Incorporated 
1400 North Goodman Street 
Rochester, New York 14609 
(585) 338-8071 

Dated: ,2014 

Signature of Applicant: KAKEN PHARMACEUTICAL CO., LTD. 

Name: Tetsuo Onuma 
Title: President & Representative Director 
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OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring MD 20993 

NDA 203567 

Dow Pharmaceutical Sciences, Inc. 
Attention: Scan Humphrey 
Manager, Regulatory Affairs 
1330 Redwood Way 
Petaluma, CA 94954 

NDA APPROVAL 

Dear Mr. Humphrey: 

Please refer to your New Drug Application (NDA) dated and received on July 25, 2012, 
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA) for Jublia 
(efinaconazole) topical solution, 10%. 

We acknowledge receipt of your amendments dated August 6, 10, and 20, September 26, 
October 17 and 22, December 6, 7, 14, 19 and 20, 2012; January 9 and 17, March 18 and 
29, December 20, 2013; January 16, February 4, May 16, 23 and 27, June 4, 2014. 

The December 20, 2013, submission constituted a complete response to our May 13, 2013, 
action letter. 

This new drug application provides for the use of Jublia (efinaconazole) topical solution, 10% 
for the topical treatment of onychomycosis of the toenails due to Trichophyton rubrum and 
Trichophyton mentagrophytes. 

We have completed our review of this application, as amended. It is approved, effective on the 
date of this letter, for use as recommended in the enclosed agreed-upon labeling text. 

CONTENT OF LABELING 

As soon as possible, but no later than 14 days from the date of this letter, submit the content of 
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA 
automated drug registration and listing system (eLIST), as described at 
http://www, fda. gov/ForIndustrv/DataStandards/StructuredProductLabeling/default.htm. Content 
of labeling must be identical to the enclosed labeling (text for the package insert, text for the 
patient package insert, and text for the instructions for use). Information on submitting SPL files 
using eLIST may be found in the guidance for industry SPL Standard for Content of Labeling 

Technical Qs and As, available at 
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http://www, fda. gov/downloads/Drugs/GuidanceComplianceRegulatoI’ylnformation/Guidances/U 
CM072392.pdf. 
The SPL Will be accessible via publicly available labeling repositories. 

CARTON AND IMMEDIATE CONTAINER LABELS 

Submit f’mal printed carton and immediate container labels that are identical to the enclosed 
carton and immediate containerlabels as soon as they are available, but no more than 30 days 
after they are printed. Please submit these labels electronically according to the guidance for 
industry Providing Regulatory Submissions in Electronic Foi’rnat - Human Pharmaceutical 
Product Applications and Related Submissions Using the eCTD Specifications (June 2008). 
Alternatively, you may submit 12 paper copies, with 6 of the copies individually mounted on 
heavy-weight paper or similar material. For administrative purposes, designate this submission 
"Final Printed Carton and Container Labels for approved NDA 203567." Approval of this 
submission by FDA is not required before the labeling is used. 

Marketing the product(s) with FPL that is not identical to the approved labeling text may render 
the product misbranded and an unapproved new drug. 

ADVISORY COMMITTEE 

Your application for Jublia (efinaconazole) topical solution, 10% was not referred to an FDA 
advisory committee because the application did not raise significant public health questions on 
the role of the drug in the diagnosis, cure, mitigation, treatment, or prevention of a disease. 

REQUIRED PEDIATRIC ASSESSMENTS 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the safety and effectiveness of the 
product for the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable. 

We are waiving the pediatric study requirement for ages 0 years to 11 years, 11 months because 
necessary studies are impossible or highly impracticable. There appears to be few culture 
positive cases of onychomycosis in subjects less than 12 years of age in the general population. 

We are deferring submission of your pediatric study for ages 12 to less than 17 years for this 
application because this product is ready for approval for use in adults and the pediatric study has 
not been completed. 

Your deferred pediatric study required by section 505B(a) of the FDCA is a required 
postmarketing study. The status of this postmarketing study must be reported annually according 
to 21 CFR 314.81 and section 505B(a)(3)(B) of the FDCA. This required study is listed below. 

2156-1 A multicenter, randomized, double-blind study evaluating the safety, efficacy and 
pharmacokinetics of Jublia (ef’maconazole) topical solution, 10% versus vehicle in 

Reference ID: 3519795 

Page 332



NDA 203567 

Page 3 

pediatric subjects ages 12 to less than 17 years with onychomycosis of the 
toenails 

Final Protocol Submission: 09/14 
Study Completion: 03/18 
Final Report Submission: 09/18 

Submit the protocol to your IND 077732, with a cross-reference letter to this NDA. 
Reports of this required pediatric postmarketing study must be submitted as a new drug 
application (NDA) or as a supplement to your approved NDA with the proposed labeling 
changes you believe are warranted based on the data derived from these studies. When 
submitting the reports, please clearly mark your submission "SUBMISSION OF REQUIRED 
PEDIATRIC ASSESSMENTS" in large font, bolded type at the beginning of the cover letter of 
the submission. 

PROMOTIONAL MATERIALS 

You may request advisory comments on proposed introductory advertising and promotional 
labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the 
proposed materials in draft or mock-up form with annotated references, and the package insert 
to: 

Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 

As required under 21 CFR 314.81 (b)(3)(i), you must submit final promotional materials, and the 
package insert, at the time of initial dissemination or publication, accompanied by a Form FDA 
2253. Form FDA 2253 is available at 
http://www, fda. gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM083570.pdf. 
Information and Instructions for completing the form can be found at 
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154.pdf. For 
more information about submission of promotional materials to the Office of Prescription Drug 
Promotion (OPDP), see http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm. 

REPORTING REQUIREMENTS 

We remind you that you must comply with reporting requirements for an approved NDA 
(21 CFR 314.80 and 314.81). 
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MEDWATCH-TO-MANUFACTURER PROGRAM 

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse 
event reports that are received directly by the FDA. New molecular entities and important new 
biologics qualify for inclusion for three years after approval. Your firm is eligible to receive 
copies of reports for this product. To participate in the program, please see the enrollment 
instructions and program description details at 
http://www, fda. gov/Safety/MedWatchiHowToRepoWucm 166910.htm. 

POST APPROVAL FEEDBACK MEETING 

New molecular entities and new biologics qualify for a post approval feedback meeting. Such 
meetings are used to discuss the quality of the application and to evaluate the communication 
process during drug development and marketing application review. The purpose is to learn 
from successful aspects of the review process and to identify areas that could benefit from 
improvement. If you would like to have such a meeting with us, call the Regulatory Project 
Manager for this application. 

If you have any questions, call Strother D. Dixon, Regulatory Project Manager, at (301) 795- 
1015. 

Sincerely, 

{See appended electronic signature page} 

Julie Beitz, MD 
Director 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

Enclosures: 
Content of Labeling 
Carton and Container Labeling 
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HIGHLIGHTS OF PRESCRIBING INFORMATION 

These highlights do not include all the information needed to use JUBLIA 

safely and effectively. See full prescribing information for JUBLIA. 

JUBL1A® (efinaconazole) topical solution, 10% 

For:topieal use 

Initial U.S. Approval: 2014 

INDICATIONS AND USAGE 
JUBLIA is an azole antifungal indicated for the topical treatment of 
onychomycosis of the toenails due to Trichophyton rubrum and Trichophyton 
mentagrophytes. ( 1 ) 

-DOSAGE AND ADMINISTRATION 

s Apply JUBLIA to affected toenails once daily for 48 weeks using the 

integrated flow-through brush applicator. (2) 

s When applying JUBLIA, ensure the toenail, the toenail folds, toenail bed, 

hyponychium, and the undersurface of the toenail plate, are completely 

covered. (2) 
¯ For topical use only. (2) 

¯ Not for oral, ophthalmic, or intravaginal use. (2) 

DOSAGE FORMS AND STRENGTHS. 

Solution: 10%. O) 

~CONTRAIND!CATIONS 
None. (4) 

ADVERSE REACTIONS 
The most common adverse reactions (incidence >1%)were ingrown toenails, 
application site dermatitis, application site vesicles, and application site pain. 
(6.1) 

To report SUSPECTED ADVERSE REACTIONS, contact Valcant 
Pharmaceuticals North America LLC at 1-800-321-4576 or FDA at 1-800- 
FDA-1088 or www.fda.gov/medwatch. 

See 17 for PATIENT COUNSELING INFORMATION and FDA- 
Approved Patient Labeling 

FULL PRESCRIBING INFORMATION: CONTENTS* 

INDICATIONS AND USAGE 

DOSAGE AND ADMINISTRATION 

DOSAGE FORMS AND STRENGTHS 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

12.2 Pharmacodynamics 

12.3 Pharmaeokineties 

I 

2 

3 

4 CONTRAINDICAT1ONS 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

7 DRUG INTERACTIONS 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

8.3 Nursing Mothers 

8.4 Pediatric Use 

8.5 Geriatric Use 

11 DESCRIPTION 

12.4 Microbiology 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

14 CLINICAL STUDIES 

16 HOW SUPPLIED/STORAGE AND HANDLING 

17 PATIENT COUNSELING INFORMATION 

Revised: 06/2014 

*Sections or subsections omitted from the full prescribing information 

are not listed. 
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FULL PRESCRIBING INFORMATION 

INDICATIONS AND USAGE 

JUBLIA (efinaconazole) topical solution, 10% is an azole antifungal indicated for the topical 

treatment of onychomycosis of the toenail(s) due to Trichophyton rubrum and Trichophyton 

mentagrophytes. 

2 DOSAGE AND ADMINISTRATION 

Apply JUBLIA to affected toenails once daily for 48 weeks, using the integrated flow-through 

brush applicator. When applying JUBLIA, ensure the toenail, the toenail folds, toenail bed, 

hyponychium, and the undersurface of the toenail plate, are completely covered. 

JUBLLA is for topical use only and not for oral, ophthalmic, or intravaginal use. 

3 DOSAGE FORMS AND STRENGTHS 

JUBLIA (efinaconazole) topical solution, 10% contains 100 mg of efinaconazole in each gram of 

clear, colorless to pale yellow solution. 

4 

None. 

CONTRAINDICATIONS 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates 

observed in the clinical trials of a drug cannot be directly compared to rates in the Clinical trials 

of another drug and may not reflect the rates observed in practice. 
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In two clinical trials, 1227 subjects were treated with JUBLIA, 1161 for at least 24 weeks and 

780 for 48 weeks. Adverse reactions reported within 48 weeks of treatment and in at least 1% of 

subjects treated with JUBLIA and those reported in subjects treated with the vehicle are 

presented in Table 1. 

Table 1: Adverse Reactions Reported by at Least 1% of Subjects Treated for up to 48 

Weeks 

Adverse Event, n (%) JUBLIA Vehicle 

N = 1227 N =413 

Ingrown toenail 28 (2.3%) 3 (0.7%) 

Application site dermatitis 27 (2.2%) 1 (0.2%) 

Application site vesicles 20 (1.6%) 0 (0.0%) 

Application site pain 13 (1.1%) 1 (0.2%) 

7 DRUG INTERACTIONS 

In vitro studies have shown that JUBLIA, at therapeutic concentrations, neither inhibits nor 

induces cytochrome P450 (CYP450) enzymes. 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category C 

There are no adequate and well-controlled studies with JUBLIA in pregnant women. JUBLIA 

should be used during pregnancy only if the potential benefit justifies the potential risk to the 

fetus. 

Systemic embryofetal development studies were conducted in rats and rabbits. Subcutaneous 

doses of 2, 10 and 50 mg/kg/day efinaconazole were administered during the period of 

organogenesis (gestational days 6-16) to pregnant female rats. In the presence of maternal 

toxicity, embryofetal toxicity (increased embryofetal deaths, decreasednumber of live fetuses, 

and placental effects) was noted at 50 mg/kg/day [559 times the Maximum Recommended 

Human Dose (MRHD) based on Area Under the Curve (AUC) comparisons]. No embryofetal 

toxicity was noted at 10 mg/kg/day (112 times the MRHD based on AUC comparisons). No 

malformations were observed at 50 mg/kg/day (559 times the MRHD based on AUC 

comparisons). 
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Subcutaneous doses of 1, 5, and 10 mg/kg/day efinaconazole were administered during the 

period of organogenesis (gestational days 6-19) to pregnant female rabbits. In the presence of 

maternal toxicity, there was no embryofetal toxicity or malformations at 10 mg/kg/day (154 

times the MRHD based on AUC comparisons). 

In a pre- and post-natal development study in rats, subcutaneous doses of 1, 5 and 25 mg/kg/day 

efinaconazole were administered from the beginning of organogenesis (gestation day 6) through 

the end of lactation (lactation day 20). In the presence of maternal toxicity, embryofetal toxicity 

(increased prenatal pup mortality, reduced live litter sizes and increased postnatal pup mortality) 

was noted at 25 mg/kg/day. No embryofetal toxicity was noted at 5 mg/kg/day (17 times the 

MRHD based on AUC comparisons). No effects on postnatal development were noted at 

25 mg/kg/day (89 times the MRHD based on AUC comparisons). 

8.3 Nursing Mothers 

It is not known whether efinaconazole is excreted in human milk. After repeated subcutaneous 

administration, efinaconazole was detected in milk of nursing rats. Because many drugs are 

excreted in human milk, caution should be exercised when JUBLIA is administered to nursing 

women. 

8.4 Pediatric Use 

Safety and effectiveness of JUBLIA in pediatric subjects have not been established. 

8.5 Geriatric Use 

Of the total number of subjects in clinical trials of JUBLIA, 11.3% were 65 and over, while none 

were 75 and over. No overall differences in safety and effectiveness were observed between 

these subjects and younger subjects, and other reported clinical experience has not identified 

differences in responses between the elderly and the younger subjects, but greater sensitivity of 

some older individuals cannot be ruled out. 

11 DESCRIPTION 

JUBLIA (efinaconazole) topical solution, 10% is a clear colorless to pale yellow solution for 

topical use. Each gram of JUBLIA contains 100 mg ofefinaconazole. Efinaconazole is an azole 

antifungal with a chemical name of ((2R,3R)-2-(2,4-difluorophenyl)-3-(4-methylenepiperidin-1- 

yl)-1-(1 H-1,2,4-triazol-1-yl) butan-2-ol). The structural formula for efinaconazole is represented 

below: 
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F 

Molecular Formula: ClsH22F2N40 Molecular Weight: 348.39 

JUBLIA contains the following inactive ingredients: alcohol, anhydrous citric acid, butylated 

hydroxytoluene, C 12-15 alkyl lactate, cyclomethicone, diisopropyl adipate, disodium edetate, 

and purified water. 

12 CLINICAL PHARMACOLOGY 

12.1    Mechanism of Action 

JUBLIA topical solution is an azole antifungal [see Clinical Pharmacology (12.4)]. 

12.2 Pharmacodynamics 

The pharmacodynamics of JUBLIA is unknown. 

12.3    Pharmacokinetics 

Systemic absorption of efinaconazole in 18 adult subjects with severe onychomycosis was 

determined after application of JUBLIA once daily for 28 days to patients 10 toenails and 0.5 cm 

adjacent skin. The concentration of efinaconazole in plasma was determined at multiple time 

points over the course of 24-hour periods on days 1, 14, and 28. Efinaconazole mean + SD 

plasma Cm~x on Day 28 was 0.67 + 0.37 ng/mL and the mean + SD AUC was 12.15 + 6.91 

ng*h/mL. The plasma concentration versus time profile at steady state was generally fiat over a 

24-hour dosing interval. In a separate study of healthy volunteers, the plasma half-life of 

efinaconazole following daily applications when applied to all 10 toenails for 7 days was 29.9 

hours. 

Drug Interactions 

JUBLIA is considered a non-inhibitor of the CYP450 enzyme family. In in vitro studies using 

human liver microsomes, efinaconazole did not inhibit CYP1A2, CYP2A6, CYP2C8, CYP2C9, 

CYP2C 19, CYP2D6, CYP2PE 1 and CYP3A4 enzyme activities at expected clinical systemic 
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concentrations. In vitro studies in human primary hepatocytes showed that efinaconazole did not 

induce CYP1A2 or CYP3A4 activities. 

12.4    Microbiology 

Mechanism of Action 

Efinaconazole is an azole antifungal. Efinaconazole inhibits fungal lanosterol 14a-demethylase 

involved in the biosynthesis of ergosterol, a constituent of fungal cell membranes. 

Activity In Vitro and In Vivo 

Efinaconazole has been shown to be active against isolates of the following microorganisms, 

both in vitro and in clinical infections. Efinaconazole exhibits in vitro minimum inhibitory 

concentrations (MICs) of 0.06 ~tg/mL or less against most (>90%) isolates of the following 

microorganisms: 

Trichophyton rubrum 

Trichophyton mentagrophytes 

Mechanism of Resistance 

Efinaconazole drug resistance development was studied in vitro against T. mentagrophytes, T. 

rubrum and C. albicans. Serial passage of fungal cultures in the presence of sub-growth 

inhibitory concentrations of ef’maconazole increased the MIC by up to 4-fold. The clinical 

significance of these in vitro results is unknown. 

13 NONCLINICAL TOXICOLOGY 

13.1    Carcinogenesis, Mutagenesis, Impairment of Fertility 

A 2-year dermal carcinogenicity study in mice was conducted with daily topical administration 

of 3%, 10% and 30% efinaconazole solution. Severe irritation was noted at the treatment site in 

all dose groups, which was attributed to the vehicle and confounded the interpretation of skin 

effects by efinaconazole. The high dose group was terminated at week 34 due to severe skin 

reactions. No drug-related neoplasms were noted at doses up to 10% efinaconazole solution (248 

times the MRHD based on AUC comparisons). 

Efinaconazole revealed no evidence ofmutagenic or clastogenic potential based on the results of 

two in vitro genotoxicity tests (Ames assay and Chinese hamster lung cell chromosome 

aberration assay) and one in vivo genotoxicity test (mouse peripheral reticulocyte micronucleus 

assay). 
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No effects on fertility were observed in male and female rats that were administered 
subcutaneous doses up to 25 mg/kg/day efinaconzole (279 times the MRHD :based on AUC 
comparisons) prior to and during early pregnancy. Efinaconazole delayed the estrous cycle in 
females at 25 mg/kg/day but not at 5 mg/kg/day (56 times MRHD based on AUC comparisons). 

14 CLINICAL STUDIES 

The safety and efficacy of once daily use of JUBLIA for the treatment of onychomycosis of the 

toenail were assessed in two 52-week prospective, multi-center, randomized, double-blind 

clinical trials in patients 18 years and older (18 to 70 years of age) with 20% to 50% clinical 

involvement of the target toenail, without dermatophytomas or lunula (matrix) involvement. The 

trials compared 48-weeks of treatment with JUBLIA to the vehicle solution. The Complete Cure 

rate was assessed at Week 52 (4-weeks after completion of therapy). Complete cure was defined 

as 0% involvement of the target toenail (no clinical evidence of onychomycosis of the target 

toenail) in addition to Mycologic Cure, defined as both negative fungal culture and negative 

KOH. Table 2 lists the efficacy results for trials 1 and 2. 

Table 2: Efficacy Endpoints 

Trial 1 Trial 2 

JUBLIA Vehicle JUBLIA Vehicle 

N = 656 N = 214 N = 580 N = 201 

Complete 117 7 88 11 

Curea 17.8% 3.3% 15.2% 5.5% 

Complete or 173 15 136 15 

Almost Complete 
26.4% 7.0% 23.4% 7.5% 

Cureb 

Mycologic Curec 362 36 310 34 

55.2% 16.8% 53.4% 16.9% 

a Complete cure defined as 0% clinical involvement of the target toenail plus negative KOH and negative culture. 

b Complete or almost complete cure defined as <5% affected target toenail area involved and negative KOH and 

culture. 

c Mycologic cure defined as negative KOH and negative culture. 

Reference ID: 3519795 

Page 341



16 HOW SUPPLIED/STORAGE AND HANDLING 

JUBLIA (efinaconazole) topical solution, 10% is a clear, colorless to pale yellow solution 

supplied in a white plastic bottle with an integrated flow-through brush applicator as follows: 

¯ 4 mL (NDC 0187-5400-04) 

¯ 8 mL (NDC 0187-5400-08) 

Storage and Handling Conditions: 

Store at 20°C - 25°C (68°F - 77°F); excursions permitted to 15°C - 30°C (59°.F - 86°F) [see USP 

Controlled Room Temperature]. 

¯ Solution is flammable; keep away from heat or flame 

¯ Protect from freezing 

¯ Keep out of the reach of children 

¯ Keep bottle tightly closed 

¯ Store in upright position 

17 PATIENT COUNSELING INFORMATION 

See FDA-Approved Patient Labeling (Patient Information) 

¯ JUBLIA is for external use only and is not for ophthalmic, oral, or intravaginal use. It is 

for use on toenails and immediately adjacent skin only. 

¯ Apply JUBLIA once daily to clean dry toenails. Wait for at least 10 minutes after 

showering, bathing, or washing before applying. 

¯ Use JUBLIA only on the affected toenails, as directed by your healthcare provider. 

¯ Inform a health care professional if the area of application shows signs of persistent 

irritation (for example, redness, itching, swelling). 

¯ Avoid pedicures, the use of nail polish, and cosmetic nail products while using JUBLIA. 

¯ Flammable, avoid use near heat or open flame. 
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Manufactured for: Valeant Pharmaceuticals North America LLC, Bridgewater, NJ 08807 USA 

Manufactured by: Kaken Pharmaceutical CO. Ltd, Shizuoka, Japan 

Product of Japan 

U.S. Patents 8,039,494; 7,214,506 

9391900 Issued: 06/2014 
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PATIENT INFORMATION 
JUBLIA (joo-blee-uh) 

(efinaconazole) topical solution, 10% 

Important information: JUBLIA is for use on toenails and surrounding skin only. Do not 
use JUBLIA in your mouth, eyes, or vagina. 

What is JUBLIA? 
JUBLIA is a prescription medicine used to treat fungal infections of the toenails. 

It is not known if JUBLIA is safe and effective in children. 

What should I tell my healthcare provider before using JUBLIA? 

Before you use JUBLIA, tell your healthcare provider about all your medical conditions, including if 
you : 

¯ are pregnant or plan to become pregnant. It is not known if JUBLIA can harm your unborn 
baby. 

¯ are breastfeeding or plan to breastfeed. It is not known if JUBLIA passes into your breast milk. 

Tell your healthcare provider about all the medicines you take, including prescription and 
over-the-counter medicines, vitaminst and herbal supplements. 

How should I use JUBLIA? 

See the "Instructions for Use" at the end of this Patient Information leaflet for detailed 
information about the right way to use JUBLIA. 

¯ Use JUBLIA exactly as your healthcare provider tells you to use it. Apply JUBLIA to your 
affected toenails 1 time each day. Wait for at least 10 minutes after showering, bathing, or 
washing before applying JUBLIA..1UBLIA is used for 48 weeks. 

What should I avoid while using JUBLIA? 

¯ JUBLIA is flammable. Avoid heat and flame while applying JUBLIA to your toenail. 

¯ Avoid pedicures, use of nail polish, or cosmetic nail products, while using JUBLIA. 

What are the possible side effects of JUBLIA? 

JUBLIA may cause irritation at the treated site. The most common side effects include: ingrown 
toenail, redness, itching, swelling, burning or stinging, blisters, and pain. Tell your healthcare 
provider if you have any side effects that bother you or that does not go away. 

These are not all the possible side effects of JUBLIA. 
Call your doctor for medical advice about side effects. You may report side effects to the FDA at 1- 
800-FDA-1088. 

How should I store JUBLIA? 
¯ Store JUBLIA at room temperature, between 68°F to 77°F (20°C to 25°C). Do not freeze 

JUBLIA. 
¯ Keep the bottle tightly closed and store in an upright position. 
¯ JUBLIA is flammable. Keep away from heat and flame. 

Keep JUBLIA and all medicines out of the reach of children, 

General information about the safe and effective use of JUBLIA 
Medicines are sometimes prescribed for purposes other than those listed in a Patient Information 
leaflet. You can ask your pharmacist or healthcare provider for information about JUBLIA that is 
written for health professionals. Do not use JUBLIA for a condition for which it was not prescribed. 
Do not give JUBLIA to other people, even if they have the same condition you have. It may harm 
them. 
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What are the ingredients in JUBLIA? 
Active.ingredients: efinaconazole 
Inactive ingredients: alcohol, anhydrous citric acid, butylated hydroxytoluene, C12-15 alkyl 
lactate, cyclomethicone, diisopropyl adipate, disodium edetate, and purified water. 

Manufactured for: Valeant Pharmaceuticals North America LLC, Bridgewater, NJ 08807 
Manufactured by: Kaken Pharmaceutical Co. Ltd, Shizuoka, Japan. Product of Japan 

For more informationt call 1-800-321-4576. 

This Patient Information has been approved by the U.S. Food and Drug Administration. 

Issued: 06/2014 
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Instructions for Use 
JUBLIA® (joo-blee.uh) 

(efinaconazole) topical solution, 10% 

I Important information: JUBLIA is for use on toenails and surrounding skin only. Do 
not use JUBLIA in your mouth, eyes or vacjina. 

Read the Instructions for Use that comes with ]UBLIA before you start using it. Talk to your 
healthcare provider if you have any questions. 

How to apply JUBLIA: 

Your toenails should be clean and dry before you apply JUBLIA. 

Step 1: Before you apply JUBLIA to your affected toenail, remove the cap from 
the JUBLIA bottle (See Figure A). 

Figure A 

Step 2: Hold the bottle directly over the affected toenail and gently squeeze the bottle to 
apply one drop of JUBLIA onto the toenail (See Figure B). 

I 

Step 3: 

Figure B 

For the big toenail, also apply a second drop to the end of the toenail (See Figure 
C). 

jeEND OF 
TOENAIL 

Figure C 
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Step 4: Use the brush attached to the bottle to gently spread JUBLIA around the entire 
toenail including: the cuticle, folds of theskin .next to the sides of the toenail, and 
underneath the nail (See Figure D). Do not squeeze the bottle while spreading 
JUBLIA with the brush. 

Step 5: 

Step 6: 

Step 7: 

Step 8: 

Figure D 

Repeat Steps 2 to 4 to apply JUBLIA to each affected toenail. 

Let JUBLIA dry completely. 

After applying .1UBLIA to your affected toenails, place the cap on the bottle and 
screw it on tightly. 

Wash your hands with soap and water after applying JUBLIA. 

This Patient Information and Instructions for Use has been approved by the U.S. Food and 
Drug Administration. 

Manufactured for: Valeant Pharmaceuticals North America LLC, Bridgewater, NJ 08807 USA 
Manufactured by: Kaken Pharmaceutical Co. Ltd, Shizuoka, Japan. 

Product of Japan 

Issued: 06/2014 
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LEANT 
Pharmaceuticals North America LLC 

VALEANT - US Pharmaceutical Labeling Group - 1400 North Goodman Street - Rochester, NY 14609 - USA 

GRAPHICS.CONTACT: .Renee Condon - e: renee.condon@bausch.�om - ~t:.585~338-8252 

DESCRIPTION: 8 mL Jublia Topical Solution 10% Carton, US (PPS) 
PART No.: 9395500 
SPECIAL INSTRUCTIONS / PLACED IMAGES: n/a 

DIELINE DOES NOT PRINT 

Jl II 
ARTWORK SET AT 100% 

II II I 

I 
i 

J 

I Distxibuted by: 

i V alea~ Pha~cals 
North Amedca LLC 

i ~ dgewater, NJ 0880;’ USA 
(800) 321-4576 

I 

Rx 0nly NDC 0187-5400-08 

JUBLIA* 
(efinaconazole) 

Topical Solution, 10% 
i 

m 

For Topical Use Only 
Not for use in eyes 

8 mL 

I 
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JUBLIA* 
’ (efinaconazoie) 
’ Topical Solution, 10% 

Jublia (efinaconazole) Topical 
Solution, 10%contains the following 
inactive ingredients: alcohol, 
anhydrous citric acid, butylated 
hydroxytoluene, C12-15 alkyt lactate, 

’ cydom ethicnne, diisopropyl adipate, 

, disedium edetate, and purified water. 
Usual dosage: Apply to affected 

, toenail(s) once daily. See package 
insert for full Prescribing Information. 

, WARIilNG: For use on nails and 
immediately adjacent skin only. 

’ Important: 1his package is not 
, child-resistant. Keepaway from 

children. 
, 

Storeat20°C.25°C(G8°F7TF); 

excursions permitted 15°C to 30% 

’ I~ Only NDC 0187-5400-08 

JUBLIA* 
(efinaconazole) 
Topical Solution, 10% 

m 

i 

For Topical Use Only 
Not for use in eyes 

i 

8mL 
= 
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LEANT 
VALEANT - US Pharmaceutical Labeling Group - 1400 North Goodman Street - Rochester, NY 14609 - USA 

GRAPHICS CONTACT: Renee Condon - e: mnee.condon@bausch.com - t: 585.338.8252 

DESCRIPTION: 8 mL Jublia Topical Solution 10% Label, US (PPS) 

PART No.: 9395400 

SPECIAL INSTRUCTIONS / PLACED IMAGES: n/a 

DIELINE DOES NOT PRINT ARTWORK SET AT 100% 

PROPRIETARY NOTICE: THIS DOCUMENT AND ALL INFORMATION HEREIN IS 
THE CONFIDENTIAL PROPERTY OF pHARMA PACKAGING AND SHALL NOT 

BE COPIED, DISCLOSED TO 1HIRD PARTIES CONFIDENTIALLY OR 
NON-CONFIDENTIALLY, PUBLICLY DISCLOSED* OR USED FOR ANY PURPOSE 

OTHER THAN THE SPECIFIC PURPOSE FOR WHICH IT WAS PROVIDED 
WITHOUT PRIOR WRITTEN AUTHORIZATION, AND SHALL BE DESTROYED OR 

RETURNED UPON DEMAND. 

*Please review this proof for 
text accuracy and color placement 
and initial in the space provided, 

APPROVALS DATE 

J,~ 2.71875" I,l Ii~- .1562" 

JUBLIA" ,,",..~"’~" .i .e 

§ 

Notes 
1. Label material: FN50 N PAT1 8LK2, Perm. Adhesive, 50 
2. Corner Radius: .0312" 
3. Space between labels: .1562" 
4. Burkhead DeVane will provide the first two proofs at no cost. 
Subsequent proofs will be charged at $50.00 per revision. 

DATE: 05-08-14 

P.O.:PmofOn~ 
JOB:26289 

MODELBY:BURKHEAD-DEVANE 

Pharma Packaging 
LABEL: Die Line 

SIZE DRAWING/ITEM NUMBER 

.90625" x 2,71875~ Die Line .90625 x 2.71875 

SCALE 1:1 SHEET 1 OF 1 I 
-- D/e/he Is/~� reference ~ 

J 
.... l=l [e~ 
..... ~---~;~ 

next wo~cl ’Co~oUed" in red and issued by the ISO Quarry Systems Manager. 
FORM/ART 5 R1 6-06-13 
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LEANT 
PhirmIceutlclll North Amerl¢ll LLC 

VALEANT - US Pharmaceutical Labeling Group - 1400 North Goodman Street - Rochester, NY 14609 - USA 

GRAPHICS CONTACT: Renee Conden - .e: renee.cond0n@bausch.com - t: 585.338.8252 

DESCRIPTION: 4 mL Jublia Topical Solution 10% Carton, US (PPS) 
PART No.: 9391100 
SPECIAL INSTRUCTIONS / PLACED IMAGES: n/a 

DIELINE DOES NOT PRINT 

II 
ARTWORK SET AT 100% 

II bl II I 

c} 
u1 

~0 
c} 

I 
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I 
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m 

= 
i 

I , 

iI ~ ~ , 
I I Distributed by: 

i V ale, ant Pharmaceuticals 
North Amedca LLC 

i B fid0ewater, ~ 08807 USA 
(800) 321-4576 

, 
Rx Only 

70010258    I 

NDC 0187-5400-04 

JUBLIA* 
(efinaconazole) 

Topical Solution, 10% 

For Topical Use Only 
Not for use in eyes 

4mL 

\. .f 

,~luO aSll le)!doj. JO:l 
lWl, 
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JUBLIA* 
’ (efinaconazole) , 
’ Topical Solution, 10%, 

Jublia (efinaconazole) Topical 
Solution, 10%contains the fdlowin~ mm 
inactive ingredients: alcohol,m      m 
anhydrous dtric acid, butylated     I 
hydroxyt01uene, C12-15 alkyl lactate, 

’ cydomethkone, diisopropyladipate, i 
. disodium edetate, and purified water, i 

Usual dosage: Apply to affected    , 
, toenail(s) once daily. See pad(age 

insert for full Prescribing Inforrnation. ! 

, WARNING: For use on nails and    l 
immediately adjacent skin only. 

’ Important: This pad(age is not    I 
, child-resistanL Keep away from    ’ 

children.                  I 
, Store at 20°C-25°C (68°F-T/’F); ; 

excursions permitted 15"C to 30~C. : 
Protect ~m freezing.          I 

Rx Only NDC 0187-5400-04 

JUBLIA 
(eflnaconazole) 

Topical Solution, 10%- 

For Topical Use Only 
Not for use in eyes 

4mL 

e,q 

Reference ID: 3519795 

Page 350



  ’VAL EANT 
PhlrmIcQMtlcl~I North Amef|cl LL~ 

VALEANT - US Pharmaceutical Labeling Group - 14OO North Goodman Street - Rochester, NY 14609 - USA 

GRAPHICS CONTACT: Renee Condon - e: renee.condon@bausch.com - t: 585.338.8252 

DESCRIPTION: 4 mL Jublia Topical Solution 10% Label, US (PPS) 

PART No.: 9391200 

SPECIAL INSTRUCTIONS / PLACED IMAGES: n/a 

DIEUNE DOES NOT PRINT ARTWORK SET AT 100% 

PROPRIETARY NOTICE: THIS DCCUMENT AND ALL INFORMATION HEREIN ff 
THE CONFIDENTIAL PROPERTY OF PHARMA PACKAGING AND SHALL NOT 

BE COPIED. DISCLOSED TO ’rHtRD PARTIES CONFIDENTIALLY OR 
~ION.CONFIDENTIALLY, PUBLICLY DISCLOSED, OR USED FOR ANY PURPOSE 

OTHER THAN THE SPECIFIC PURPOSE FOR WHICH IT WAS PROVIDED 
N1THOUT PRIOR WRITIEN AUTHORIZATION. AND SHALL BE DESTROYED OR 

RETURNED UPON DEMAND. 

*Please review this proof for 
text accuracy and color placement 
and initial in the space provided. 

APPROVALS DATE 

I- 2.71875" ~1 ~--.1562" I- -I 

Notes 
1. Label material: FN50 N PAT1 8LK,?.0 Perm. Adhesive, 50 
2. Comer Radius: .0312" 
3. Space between labels: .1562" 
4. Burkhead DeVane will provide the first two proofs at no cost. 
Subsequent proofs will be charged at $50.00 per revision. 

DATE: 05-08-14 

P.O.: Proof Only 

JOB: 26289 

MODEL BY: BURKHEAD-DEVANE 

COLORS: I 

Pharma Packaging 
LABEL: Die Line 

SIZE DRAWING/ITEM NUMBER 

.90625" x 2.71875" Die Line .90625 x 2.71875 

SCALE 1:1 SHEET 1 OF 1 I 
-- ~t, Ihe is ~ rete~ on/~. 

W 
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WVAL EAN T 
Pharmuceuticsls North Americ~ LLC 

VALEANT - US Pharmaceutical Labeling Group - 1400 North Goodman Street - Rochester, NY 14609 - USA 

.GRAPHICS CONTACT: Renee Condon - e renee condon@bausch.com - t: 585.338-8252 

DESCRIPTION: 4 mL dublia Topical Solution 10% Sample Carton, US (PPS) 
PART No.: 9390900 
SPECIAL INSTRUCTIONS / PLACED IMAGES: n/a 

DIELINE DOES NOT PRINT ARTWORK SET AT 100% 
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I 

I Distributed by: 
Valeant Pharmace~cals 
North America LLC 
Bridgewater, NJ 08807 USA 

, (800) 321-4576 

\ Reference ID: 3519795 

i 

i 

i 

t 

i 

I 
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Rx Only    NDC 0187-5400-10 

JUBLIA* 
(efinaconazole) 

Topical Solution, 10% 

Physician Sample 
For Topical Use Only 

Not for use in eyes 

4mL 

"f 
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JUBLIA* 
’ (eflna(onazole) 

i RxOnly NDC0187-5400-10 
i 

i 

¯ Topical Solution, 10%, 
Jublia (efinaconazole) Topical 
Solution, 10%contaiosthefollowin( i JUBLIA* 
inactive ingredients: alcohol,     ’ (efinaconazole) 

i anhydrous dtdc acid, butylated I 
hydroxytoluene, C12-1Salkyllactate, Topical Solution, 10% 

i /clomethicone, diisopropyladipate, i 
disodium edetate, and purified water. ’ 
Usual dosage: Apply to affected    I 

, toenail(s) oncedaily.See package i insertferMIPrescnbinglnformation. , Physician Sample 
WARNING: For use on nails and I 
immediately adjacent ddn only. , For Topical Use Only 

’ Important: lhis pad~age is not I Not for usein eyes 
dzild-resistanL Keep away from ’ 

’ children. I 
, Store at 20"C-25"C (68"F-ZT"F); i 4 mL 

excursions permitted 15°C to 30°C. : 

I 
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Phlrmmclutlclll North Amlrl©i LLC 

VALEANT - US Pharmaceutical Labeling Group - 1400 North Goodman Street - Rochester, NY 14609 - USA 

GRAPHICS CONTACT: Renee Condon - e: renee.condon@bausch.com - t: 585.338.8252 

DESCRIPTION: 4 mL Jublia Topical Solution 10% Sample Label, US (PPS) 

PART No.: 9391000 

SPECIAL INSTRUCTIONS/PLACED IMAGES: n/a 

DIELINE DOES NOT PRINT ARTWORK SET AT 100% 

PROPRIETARY NOTICE: THIS DOCUMENT AND ALL INFORMATION HEREIN IS 
THE CONFIDENTIAL PROPERTY OF PHARMA PACKAGING AND SHALL NOT 

BE COPIED, DISCLOSED TO THIRD PARTIES CONFIDENTIALLY OR 
NON-CONFIDENTIALLY, PUBLICLY DISCLOSED, OR USED FOR ANY PURPOSE 

OTHER THAN THE SPECIFIC PURPOSE FOR WHICH fT WAS PROVIDED 
WITHOUT PRIOR WRITTEN AUTHORIZATION, AND SHALL BE DESTROYED OR 

RETURNED UPON DEMAND, 

*Please review this proof for 

text accuracy and color placement 
and initial in the space provided. 

APPROVALS DATE 

>1 I( .1562" 

"===’~;~"=y~ i JUBLIA" ~=~-*. i [] 
! (eflna(onazole) ~vr .= _.R , 
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§ 

Notes 
1. Label material: FN50 N PAT1 8LK2, Perm. Adhesive, 50 
2. Corner Radius: .0312" 
3. Space between labels: .1562" 
4. Burkhead DeVane will provide the first two proofs at no cost. 
Subsequent proofs will be charged at $50.00 per revision. 

DATE:05-08-14 

;P.O.:PmofOn~ 
JOB:26289 

MODELBY:BURKHEAD-DEVANE 

COLORS:I 

Pharma Packaging 
LABEL: Die Une 
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SCALE 1:1 SHEET 1 OF 1 I 
-- O/e Jne b for tefetance o~/: 

I~I~ ~ 
[~ 

I¢1P~] 

~q~t~l~f~v ~_,s_~ ~z13~:1~ ~ enl is uncontrolled unless p~nted with the FORI~ ART 5 Rt 6-06-13 
next word ’Conlzoged" in red ~d issued by the ISO Quay Systems M~a~er, 

Page 353



mm~m~mm~mmm~mm~mmm~mmmmmmmm~mmmmm~mmm~mmm~~m~~mmmm~m~~~~mmmmmm~mmmmmmm~~mmmm~mmmmmmm~m~mmmm~~~mmmmmmmm~~m 

This is a representation of an electronic record that was signed 
electronically and this page is the manifestation of the electronic 
signature. 
m~mmmmmmmmmmmmmmmmmmmmmmm~m~m~mm~mmmmmmmmm~mmmmm~mm~m~mmmmmmmmmmmmmmmmmmmmm~mm~mmmmm~m~mmmmmm~mmmmmmmmmm~ 

Isl 

JULIEGBEITZ 
06/06/2014 

Reference ID: 3519795 

Page 354



APPENDIX D 

Copy of U.S. Patent 7,214,506 

Page 355



[1111 IIII Ill Ill Illl[ UlU Illll IIIll [111[ IIIII lUll IlIII I[ll| Illl IIII Illl 
US007214506B2 

(,2) United States Patent 
Tatsumi et al. 

(lO) Patent No.: US 7,214,506 B2 
(45) Date of Patent:      May 8, 2007 

(54) 

(75) 

METHOD FOR TREATIANG 

ONYCHOMYCOSIS 

Inventors: 

(73) Assignee: 

i * ) Notice: 

(21) 

(22) 

(65) 

(62) 

Yoshlynki Tatsumi, Otsu (JP); 

Mamoru Yokoo, Olsu (JP); Kosho 
Nakamnra, Moriyama (JP); Tadashl 

¯ Arika, Suita (JP) 

Kaken Pharmaceutical Co., Ltd., 
Bunkyo-ku, Tokyo (JP) 

Subject to any disclaimer, the term of this 

patent is extended or adjusted under 35 
U.S.C. 154(b) by 451 days. 

Appl. No.: 101685,266 

Filed: Oct. 14, 2003 

Prior Pnblication Data 

US 2007/0082375 A, Apr. 12, 2007 

Related U.S. Application Data 

Division of application No. 10/031,929, filed as appli- 

cation No. PCTIJPO0/04617 on Jul. 11, 2000, now 
abandoned. 

(30) 

Jul. 28, 1999 (JP) 

(51) 

(52) 

(58) 

Foreign Application Priority Data 

................................. 1,/214369 

Int. CI. 

C12Q 1/18 (2006.01) 
AOIN 43/26 (2006.01) 
AOIN 43/34 (2006.01) 

A61K 31/445 (2006.01) 

U.S. Ci .......................................... 435/32; 514/326 

Field of Classification Search .................. 435/32; 
514/326 

See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,620,994 A * 4/1997 Naito et al .................. 514/326 
5,716,969 A * 2/1998 Naito et al .................. 514/326 
5,962,476 A 10/1999 Naito ct al. 

FOREIGN PATENT DOCUMENTS 

EP 0 402 989 A2 12/1990 

JP 8-103291 4/1996 

JP 10-28597 2/1998 

WO WO 94/26734 11/1994 

WO WO 99/39680 AI 8/1999 

OTHER PUBLICATIONS 

Kitazaki Tomoyuki et al., Chem. Pharm. Bull, vol. 44 (No. 2), p. 
314-327, (Feb. 1996). 
Ogura, Hironoba et al., Chem. Pharm. Bull, vol. 47 (No. 10), p. 
1417-1425, (Oct. 1999). 

* cited by examiner 

Primary Examiner---Jon Weber 

Assistant Examiner--Kailash C. Srivastava 
(74) Attorney, Agent, or Firm--Nixon Peabody LLP 

(57)¯ ABSTRACT 
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A therapeutic agent for onychomycosis which can be 
obtained according to the evaluation method of the drug 
effect. 
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US 7,214,506 B2 
1 

METHOD FOR TREATING 
ONYCHOMYCOSIS 

This application is a divisional under 35 U.S.C. § 120 of 
U.S. Non-Provisional application Set. No. 10/031,929 filed 

25 Jan. 2002, now abandoned, which was a National Stage 
filing under 35 U.S.C. § 371 of PCT/JP00/04617 filed I 1 Jul. 
2000, which claimed priority to Japanese patent application 

Ser. No. 11/214,369 filed 28 Jul. 1999. 

TECHNICAL F1ELD 

The present invention relates to a method for detecting 
pathogenic microorganism, method for evaluating an effect 
of an antimicrobial agent on pathogenic microorganism and 15 

a method for detecting an antimicrobial agent. The present 
invention also relates to an antimicrobial agent and a them- 
peutic agent for onychomycosis, which are obtained accord- 

ing to the above-mentioned method for evaluating the drug 
effect.                                               20 

BACKGROUND ART 

A method for evaluating a drug effect with an animal 
model is needed in order to explore a novel antimicrobial 
agent (also hereinafter referred to "drug"). Further, a method 
enabling a drug effect to be evaluated with accuracy is 
needed because of grate importance in view of predicting a 

clinical therapeutic efficiency thereof. 
Historically, an experimental dermatophytosis model that 

hack, planta and interdigital of a guniea pig have been 
infected with Trichophyton mentagrophytes has been used in 
order to evaluate an effect of an antifungal agent on der- 
matophytosis. Such animal models have been already 
employed to develop some antifungal agent. The evaluation 

of the effect of such antifungal agent carried out by applying 
the antifungal agent to the infected animal, by excising tlle 

skin after the certain period of time to cut into plural small 
pieces, by cultivating the skin pieces on the medium, and by 
counting the number of pieces wherein no growth of fungus 
is seen or the number of animals or feet wherein no growth 

of fungus is seen in all skin pieces, as an indicator (Anti- 
microbial Agents and Chemotherapy, 36: 2523-2525, 1992, 

39: 2353-2355, 1995). Hereinafter, the conventional method 
for evaluating the drug effect is referred to as "’the conven- 
tional method". 

Although the drug having a potent activity against Tri- 
chophyton in vitro such as lanoconazole or amorolfine has 
been marketed in these days, an improvement of cure rate in 

a clinical use is hardly seen. As a main reason thereof, a 
relapse that since fungus in the skin is not completely killed 
after a treatment, the fungus grow again is pointed. 

In also animal experiments, when an effect of lanocona- 

zole on guniea pig models of tinea pedis was evaluated using 

the conventional method, though "fungus-negative" was 
observed in all feet out of 20 feet 2 days after the last 

treatment, a relapse was observed in 11 out of 20 feet 30 
days after the last treatment, and no correlation was seen 

between the effect 2 days after the last treatment and the 
effect 30 days after the last treatment (36th lnterscience 
Conference on Amimicrobial Agents and Chemotherapy, 

New Orleans, La., 1996, Abstr. F80). 
As a reason thereof, there were followings. Since lano- 

conazole have very potent antitrichophyton activity in vitro, 

lanoconazole persisted in the skin 2 days after the last 
treatment in the concentration wherein the sterilization effect 

was shown. Therefore, when the skin is excised and cuhi- 

2 
rated on the medium to:detect fungus, the lanoconazole 
remaining in the skin is diffused in the medium, and there- 

fore, no fungus was detected due to prevention of the growth 
regardless of the presence of viable fungus in the excised 

5 skin. On the other hand, since the concentration of the drug 
remained in the skin is reduced 30 days after the last 

treatment, fungus in the skin can grow again and can be 
detected by culture study. 

According to this hypothesis, it is ascertained that the 

to drag remain.in the skin through the inhibition of the growth 
of fungus around the skin blocks completely, when the 
lanoconazole-treated skin blocks were located and culti- 

vated on the medium which contains dermatophytes. 

Therefore, it became to clear that the conventional method 
has the problem that the drug effect can not be accurately 
evaluated, because the apparent therapeutic effect need to be 

evaluated after removing the drug remaining in the skin. 
Meanwhile, a kind of mycosis, dennatophytosis, is the 

superficial dermatosis which is caused by dermatophyte 
parasitizing the keratin such as skin (stratum corneum), the 
nail and the hair. In particular, tinea unguiam formed in the 
nail is "known as the intractable disease among dermatomy- 

coses based on dermatophytoses, and is accompanied by 
symptom such as opacity, tylosis, destruction and deforma- 

25 tion of nail plate. Now the oral preparation (such as griseof- 
ulvin or terbinafme) is used for the treatment of such tinea 
unguium. However, there are many cases where the patient 
stops taking the drug or that takes the drug irregularly, since 
they have to take the drug for a long period, for example at 

30 least a halfa year in order to completely cure tinea unguium. 

It is thought that this is a main cause of ditticulty of curing 
tiaca unguium completely. Furthermore, by taking the drug 
for a long period, griseofulvin has the problem of side effects 
on internal organ (gastrointestinal disorder, hepatotoxicity) 

35 and hepatotoxieity is reported as the side effect in terbin- 
afme. Therefore, in order to improve the compliance of the 

patient it is desired to develop a topical preparation which 
cure tinea unguium for a short period and has less the 

systemic side effect than the oral preparation. 
40 However, in case of the simple application on nail plate 

with the current antifungal agent for topical use, the anti- 
fungal effect on fungus in the nail was not seen, because the 
drug could not sufficiently permeate the thick keratin in nail 

plate (Markus Niewerth and Hans C. Korting, Management 
45 of Onychomyeoses, Drugs, 58: 283-296, 1999). 

In addition, the therapeutic effect of a topical preparation 
of antifungal agent on the experiment model of trichophy- 
tosis can not be evaluated using the conventional method as 
mentioned above. This may be a reason why the drug effect 

50 on the guniea pig model of tinea unguium has been hardly 
reported. 

DISCLOSURE OF INVENTION 

55 The present invention has been accomplished based on 
findings that it is desirable that an effect of antimicrobial 

agent such as particularly antifungal agent is evaluated after 
removing a drug remaining in the infected site after treat- 
ment of an mtimal or a biosample such as skin with the 

6o pathogenic microorganism. An object of the present inven- 
tion is to provide a novel method for evaluating the effect of 
the antimicrobiai agent and the antimicrobial agent obtained 

according to the method for evaluating the drug effect. In 
detail, the present invention provides the method for detect- 

65 hag the viable pathogenic microorganism in the above- 
mentioned infected site of the animal or the biosample with 
the pathogenic microorganism after removing the antimi- 
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crobial agent.which has been administered to the animal or 
the biosample, and the method for evaluating the effect of 

antimicrobial agent which can accurately evaluate the effect 

of the antimicmbial agent without the influence of the 

antimicrobial agent remaining in the infected site of the 

animal or the biosample with a pathogenic microorganism. 

In addition, the present invention provides the antimicrobial 

agent obtained according to the above-mentionod the 

method for evaluating the drug effect, and the detecting 

method of the antinficrobial agent which comprises detect- 

ing the existing antimicrobial agent in the infected site of the 

animal or the biosample with the pathogenic microorganism, 

to which the antimicrobial agent is administered. 

ha more detail, according to the present invention a 

detection of a pathogenic microorganism and an evaluation 

of an effect of an antimicrobial agent can be carried out by 

infecting an animal or a biosample with the pathogenic 

microorganism, administering the anfimicrobial agent com- 

prising a compound having an antimicrobial effect or a 
composition thereof before or after the infection, then 

removing the antimicrobial agent, and thereafter detecting 

the viable pathogenic microorganism in the infected site 

with the pathogenic microorganism. 

According to the present invention a detection of an 
existing antimicrobial agent can be carried out by inflecting 

an animal or a biosample with a pathogenic microorganism, 

administering the antimicrobial agent comprising a com- 

pound having an antimicrobial effect or a composition 

thereof before or after the infection, then excising the 

infected site with the pathogenic microorganism, placing 
and cultivating it on a medium containing the pathogenic 

microorganism, and thereafter observing a growth inhibition 
of the pathogenic microorganism around the infected site 
with the pathogenic microorganism. 

Additionally, an object of the present invention is to 
provide the evaluation method of a drug which enables the 
effect of an antifungal agent to accurately evaluate in a 
guinea pig model of tinea unguium. Another object of 
present invention is to provide a therapeutic agent for 
onychomycosis which exhibits the effect on tinea unguium 

by topical application and which is capable of curing tinea 
unguium shorter period than that of the marketed oral 
preparation due to good permeability, good retention capac- 

ity and conservation of high activity in nail plate as well as 
the potent antifungal activity thereof based on the present 
invention. Another object of the present invention is to 
provide the effective therapeutic agent for onychomycosis 
exhibiting no side effect even if therapeutically effective 

amounts of it are administered sufficiently. 

More concretely, the present invention provides a thera- 
peutic agent for onychomycosis containing a compound 
having a formula (l): 
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group and Cl.~ alkyl group, C2.~ alkanylgroup, C2.~ alkinyl 
group, or C7.1, amlkyl group, 

m is 2 or 3, 

5 his 1 or2, 

or a salt thereof as active ingredient. 

In addition, "presence" includes the mean of "remaining". 

|0 
BRIEF DESCRIPTION OF DtLa, WINGS 

FIG. 1 is a color copy of a photograph to identify the agent 

remaining in the skin which is previously evaluated by the 
conventional method in the detecting method of the antimi- 

15 crebial agent five days after last treatment in the present 
invention. The note (a) shows the infected control group, (h) 

the KP-lO3-treated group, (c) the lanoconazole-treated 
group. 

FIG. 2 is a color copy of photograph to identify agent 

20 remaining in the skin which is previously evaluated by the 
detecting method of the antimicrobial agent five days after 

last treatment in’the present invention. The note (a) shows 
the infected control group, (b) the KP- 103-treated group, (c) 

the lanoconazole-treated group. 
25 FIG. 3 is a graph showing a distribution of the number of 

fungal cells in the nail of a guinea pig model of tinea 

unguium in each treated group according to the evaluation 

method of the drug effect in the present invention. 

FIG. 4 is a graph showing a distribution of the number of 
3o fungal cells in the skin of a guinea pig model oftinea pedis 

in each treated group according to the evaluation method of 
the drug effect in the present invention. 

35 

Wherein Rt and R2 are the same or different and are 
hydrogen atom, C~.6 alkyl group, a non-substituted aryl 65 
group, an aryl group substituted with 1 to 3 suhstituents 
selected from a halogen atom, trifluoromethyl group, nitro 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

As an animal employed in the present invention,, there 
includes mammal such as mice, rat, guinea pig or rabbit. As 

40 
a biosample, there includes a skin of back or planta, a nail 

or the like, which is taken from such animal. 

A method for infecting such animal or biosample with a 
pathogenic micreorganism includes an inoculation porcuta- 
ncously, orally, intravenously, transbronchially, transnasally 

as or intraperituneally. Especially in case of the skin, there 
includes a method for inoculating it on the skin, a method for 

inoculating on the exposed demis, the closed patch method, 
intraentaneous injection or the like. incase of the nail, there 

includes a method for inoculating on nail, a method in which 
a skin of the animals’ foot is infected by the above- 50 
mentioned infecting method to the skin, and thereafter the 
infection is moved into the nail by leaving it for several 

months. 

The term "skin" means a tissue including the three layers 

55 being epidermis, demis and subcutaneous tissue, accompa- 
nied by pilus (hair), nail, glandulae sebaceae, glandulae 
sudoriferae and glandulae manunaria as appendages. The 
epidennmis is separated five layers being stratum corneum, 

stratum lucidam, granulosum epidermidis, stratmn spino- 

60 sum, and stratum basale from surface in order. The stratum 
corneum, the stratum lucidum and the stratum granulosum 

epidermidis is referred to as a stratum comeum in a broad 
sense. Herein, keratin substance means a part of the above- 

mentioned stratum comeum. 

The term "nail" includes nail plate, nail bed, nail matrix, 
further side nail wall, posterial nail wall, eponychium and 
hyponychium which make up a tissue around thereof. 
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In. the present.invention, .the term "pathogenic microor- 

ganism" means a microorganism which causes human and 
animal disease in one way or another. An example of the 

pathogenic microorganism (hereinafter referred to "micro- 
organism") is bacteria including aerobic Gram-negative 5 

bacillus and coccus such as Pseudomonas and Neisseriaeeae 
species; facultative anaerobic Gram-negative bacillus such 

as Eschrichia, Salmonella and Enterobader species; Gram- 
positive coccus such as Staphylococcus and Streptococcus 

species. The other examples of microorganism are fungi 10 

including Hyphomycetes such as Trichophyton, 
Microsporum and Epidennophyton species; Blastomycetes 

such as Candida and Malassezia; Ascomycetes such as 
Aspergillus species; Zygomyeetes such as Mucor species; 

and variants thereof. Examples of such variants are resistant 15 
strain which naturally obtains drug resistance; auxotrophic 
mutation strain which comes to have nutritious dependency; 
artificial mutation strain which is artificially mutated by 
treatment with mutagenic agent; and the like. 

Mycosis means a disease which is caused by invading and 20 
proliferating in the tissue of human or animal. Usually, 

mycosis is broadly divided into superficial mycosis and deep 
mycosis. A seat of the disease lie in the skin or visible 

mucosa in case of the former, in viscus, central nervous 
system, subcutaneous tissue, muscle, born or articulation in 25 
ease of the latter. Chief example of superficial mycosis is 
dermatophytosis which is caused by infecting with dermato- 
phyte such as Trichot?hyton, Microsporum and Epidermo- 
phyton species, including three disease, tinea, tinea favosa 
and tinea imbricata. Tinea may be conventionally employed 30 

a synonymous with dermatophytosis. In addition, dermato- 

phyte belonging to Trichophyton species is referred usually 
to as trichophytosis. 

In the present invention, an antimicrobial agent means a 

compound having an antimierobial effect or a composition 3s 
containing the compound. The composition includes a 

preparation form being artificial composition and a natural 
composition such as a natural product. 

A method for administration of the aurimicrobial agent in 
the present invention depends on the kind thereof and 40 

includes topical application, subcutaneous administration, 

oral administration, intravenous administration or the like. 
When the method for detecting the pathogenic microor- 

ganism, the method for evaluating the drug effect and the 
method for detecting the antimicrobial agent according to 45 
the present invention is carried out, either an infection with 
microorganism or an administration of the antimicrobial 

agent may be carried out first. Especially, in the method for 
evaluating the drug effect of the present invention (herein- 
after referred to "the present evaluation method"), a them- 50 

peutic effect of the antimicrobial agent can be evaluated in 
case where the antimicrobial agent is administered after the 

¯ infection with microorganism, meanwhile, a effect of the 
antimicrobial agent protecting from the infection and the 

retention capacity thereof can be evaluated in case where the 55 
infection with microorganism is carried out after the admin- 

istration of the antimicrobial agent. In order to evaluating the 
retention capacity of the antimicrobial agent, the evaluation 

can be carried out with varying the period until itffection 
with microorganism from the administration of the antimi- 60 
crobial agent. 

In the present invention, it is preferable to use dialysis or 
ultra filtration for removing the antimicrnbial agent in view 

point of the usefulness, but not limited thereto as long as a 

microorganism to be a detecting target or a microorganism 65 
used in the present evaluation method and the like is not 
affected by it. 

6 
In dialysis,.a marketed dialysis membrane made of cel- 

lulose is convenient. A membrane made of the other material 
can be used without problem, as long as the microorganism 

to be the detecting targel or the microorganism used in the 
present evaluation method and the like can not be passed, 

and the autimicrobial agent can be passed through it. Since 
sizes of most fungi and bacteria are at least 0.2 ~rn, it is 
preferable to use the membrane having less than 0.2 Inn of 
the pore size, particularly it is suitable to use dialysis 

membrane having fractional molecular weight of 1,000 to 

50,000. 
As out side solutions used in dialysis, there include 

physiological saline, distilled water, phosphate buffered 
physiological saline, the other buffer and the like. 

In removing the antimicmbial agent according to the 
present invention, even though the infected site with the 
microorganism is the nail, organ or the like as well as the 
skin, the antimicrobial agent can be efficiently removed. 
Usually, since there is the case where it takes longer time 

dialysis to remove the antimicrobial agent from nail than 
skin, the following treatment with digestive enzyme may be 
carried out before removing it in order to enhance the 

removal effect. 
Dialysis conditions depend on variety, dose concentra- 

tion, dose term and the drug holidays (the term until evalu- 

ation from last day of treatment) of an antimicrobial agent. 
Therefore, it is preferable to previously investigate the 
dialysis conditions enabling the antimicrobial agent to be 
removed from the treated skin about individual cases using 

the following detecting method of the existing antimicrebial 

agent in the infected site with a microorganism in the present 
invention (hereinafter referred to "the present method for 

detecting an agent") to adjust the conditions appropriately. 
Whether an antimicrobial agent has been removed can be 

easily determined using the following method. 
The present method for detecting an agent is carried out 

by placing and cultivating the infected site with a microor- 
ganism which is subjected to the removing method of the 
antimicrobial agent (e.g. an skin piece) or a suspension 
obtained according to the following extraction procedure of 
the microorganism from the above skin piece on an agar 

medium containing the microorganism, and observing a 
growth inhibition of the microorganism found around it. 

¯ When there is the remaining antimicrobial agent, the growth 
inhibition of the microorganism is observed. 

The present evaluation method can be carried out by 

locating and cultivating, on a medium, the skin piece in 
which a removal of an antimicrobial agent has been deter- 
mined using the above-mentioned present method for detect- 

ing the agent after carrying out the appropriate removal of 

the antimicrobial agent and observing whether there is a 
growth of microorganism or not, or by smearing and culti- 

vating a suspension obtained according to the extraction 
procedure of the microorganism from the skin piece on an 
agar medium and observing whether there is the growth of 
microorganism or not or counting colonies emerging on 
those medium. 

A treatment with trypsin can be carded out in order to 
extract a microorganism efficiently from a biosample such as 

a skin or a nail. Other digestive enzyme than trypsin such as 
pronase or keratinase, or a keratin resolvent such as urea also 

can be used without limitation to trypsin as long as they have 
an extraction effect. It is necessary to adjust concentrations 

of the digestive enzyme such as trypsin and keratin resolvent 
in a treating solution, and reaction time to no affect range to 
a microorganism. The treatment with digesti~ie enzyme such 

as trypsin may be carried out either before or after dialysis. 
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When the treatment with trypsin is carried out .before 
dialysis, it is necessary to remove the digestive enzyme 
sufficiently so that the microorganism is not affected on 
dialysis. 

As a medium used for a cultivation of a microorganism in 

the present invention, any medium can be used as long as it 
can be conventionally used for the cultivation and a sepa- 
ration of the microorganism. In case of fungi, example of the 

medium is Sabouraud medium, modified Sabouraud 
medium, Czapek ngar medium, Potato dextrose agar 

medium or the like. On the other hand, in case of bacteria, 
example of the medium is Mueller Hinton medium: modi- 
fied Mueller Hinton medium, Heart Infusion agar medimu, 

Brain Heart Infusion agar medium, normal agar medium or 

the like. 
A reacting temperature is 10 to 40° C., preferably 20 to 

40° C. A microorganism may be cultivated with standing 
during a sufficient time when the microorganism can be 
growth, for exmnple, 1 to 20 days in case of fungi, 1 to 5 

days in bacteria. 
The present evaluation method be utilizable as a evalua- 

tion method of a drug effect in exo vivo which comprises 
infecting a skin, a nail excised from an animal body with a 
microorganism, thereafter administering an antimicrobial 

agent as a test compound, then removing the antimicmbial 
agent and detecting and determining quantity of the micro- 
organism in the sample. 

The present evaluation method also can be applied to an 
evaluation of an antimicrobial agent such as a therapeutic 
agent for deep mycosis or an antibacterial agent as well as 
an evaluation of an effect of a therapeutic agent for super- 

ficial mycosis. That is to say, it is possible to evaluate an 
effect of a therapeutic agent for deep mycosis or an anti- 

bacterial agent by means of administering an antimicrobial 
agent to an animal infected with a microorganism such as a 
fungus or a bacterium by inoculating pereutaneously, orally, 

intravenously, transbmnchially, transnasally, intraperito- 

neally, then obtaining biosample such as skin, kidney, lung 
or brain, and detecting the viable microorganism in the 
biosample in which removed the remaining antimicrobial 

agent has been removed. 
In addition, the present evaluation method enables a 

quantitative comparison of antimierobial effects by means of 

determining the number of viable microorganisms in the 
treated biosample. 

That is to say, a significant deference test is carried out 
about the number of microorgunisms in the infected site with 
the microorganism for the treated group with drug and for 
the reference infected group using a statistical method such 

as Kruskal-Wallis Test, and thereby a quantitative compari- 
son between the groups can be done by using a multiple test 
such as Tukey method. 

The present invention is useful as either a method for 

evaluating a drug effect or a method for detecting the 
antimicotics in keratin substance or nail, after administering 

the anfifungus to the patient infected with fungus. For 
example, aoeording to the present invention, an effect of an 

antifungal agent can be evaluated by administering it to the 
patient whose skin or nail is infected with fungus, obtaining 
the keratin substance or nail, then removing the above- 
mentioned antifungul agent, and thereafter detecting the 
viable fungus in the keratin substance or nail. Additionally, 

according to the present invention, a detection of an anti- 
fungal agent can be carried out by administering it to the 
patient whose skin or nail is infected with fungus, then 
obtaining the keratin substance or nail, cultivating it on agar 
medium containing fungus, and thereafter detecting the 
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existing antifungal agent in the keratin.substance ~or nail 
through a growth inhibition of fungus observed around the 
keratin substance or nail. Such evaluation of an antifungal 

agent administered to a patient with fungus and detection of 
s the antifungal agent from the keratin substance or nail can be 

carried out in the same manner as in the above-mentioned 

evaluation method of a drug effect and detecting method of 
the antimicrobial agent administered to an animal or a 
biosample. 

10 Furthermore, the present invention provides various use. 

fill antimicmbial agents according to the present evahmtion 
method. As the antimicrobial agent obtained by the present 

evaluation method, there is an antirnicrobial agent compris- 
ing a compound having an eradication effect for microor- 

]5 ganism in vivo or a composition for therapy of the super- 
ficial mycosis, deep mycosis or bacterial infection 
containing the compound; an antimicrobial agent having the 
true effect selected by means of showing a statistically 

significant effect; furthermore, an antimicrobial agent hay- 

20 ing an excellent eradication effect for microorganism in 
vivo, which is selected by means of appearing the pure 
antimicrobial activity thereof; or an antimicrobial agent of 

the complete cure type without relapse. A concrete example 
is a therapeutic agent for onychomycosis comprising a 

25 compound having the group represented by the above- 
mentioned formula (I). Among them, re.ore preferable con- 
crete example is a therapeutic agent for onychomycosis 
comprising the compound represented by the formula (I1): 

3O 

35 

dO 

4o wherein, Ar is a non-substituted phenyl group or a phenyl 

group substituted with 1 to 3 substituents selected from a 

halogen atom and trifluoromethyi group, 

R] and R2 are the same or different and are hydrogen atom, 

Cj.6 alkyl group, a non-substituted aryl group: an aryl group 
45 substituted with 1 to 3 substituents selected from a halogen 

atom, trifluoromethyl group, nitro group and Cz_6 all group, 
C2.s alkenyl group, C2.6 alkinyl group, or 

5O 

C7_12 al-alkyl group, 

m is 2 or 3, 

n is 1 or 2, 

X is nitrogen atom or CH, and 

55 *1 and *2 mean an asylumetric carbon atom. 

In the above-mentioned formula (I) or 01L the substituted 
phenyi group is a phenyl group having 1 to 3 substituents 
selected from a halogen atom and trifluoromethyl, and 

includes, for instance, 2,4-difluorophenyi, 2,4-dichlorophe- 
60 nyl, 4-fluorophenyl, 4-chlorophenyl, 2-chlorophenyl, 4-trif- 

luoromethylphenyl, 2-chloro-4-fluorophenyl, 4-bmmophe- 
nyl or the like. C~_6 alkyl group includes, for example, a 
straight chain, branched chain or cyclic alkyl group having 
1 to 6 carbon atoms such as .methyl, ethyl, n-propyl, iso- 

65 propyl, n-butyl, isobutyl, sec-butyl, ten-butyl, n-pentyl, iso- 

pentyl, neopentyl, tert-pentyl and cyclohexyl. The non- 
substituted aryl group includes, for example, phenyl, 
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.. naphthyl, biphenyl or the like. The substituted :eryl group 
includes, for example, 2,4-difluorophenyl, 2,4-dichlorophe- 

nyl, 4-fluomphenyl, 4-chlomphenyl, 2-chlomphenyl, 4-trif- 

luoromethylphenyl, 2-chlom-4-fluorophenyl, 4-bromophe- 
nyl, 4-tert-butylphenyl, 4-nitrophenyl or the like. C2.s 

alkenyl group includes, for example, vinyl, 1-propenyl, 

styi’yl or the like. C2.6 alkynyl group includes, for example, 

ethynyl or the like. C7.~2 aralkyl group includes, for 

example, benzyl, naphthylmethyl, 4-nitmbenzyl or the like. 
ha addition, the most preferable compound among the 

above-mentioned antimierobial agent includes the com- 
pound which shows the therapeutic efficiency like the fol- 
lowing KP-103. 

The above-mentioned KP-103 means an antifungal indi- 

cated by (2R,3R)-2-(2,4-difluorophenyl)-3-(4-methylenepi- 

peridine-l-yl)-I -(1H-l,2,4-triazole-l-yl)butane-2-ol. The 

compound can be prepared by allowing (2R,3S)-2-(2,4- 

difluorophenyl)-3-methyl-2-[(1 H- 1,2,4-triazole- 1 -yl)me- 

thyl]oxirane to react with 4-methylenepiperidine based on 

Example 1 in WO94/26734. 

An effectiveness of the KP-103 used as an antifungal in 
the present invention for onychomyeosis has not been con- 

firmed, but its antifungal activity has been already known 

(WO94126734). 

The antimicrobial agent obtained in such manner can be 

used as a drug composition, the drug composition in order 

to sterilize a microorganism. In other words, it comes to be 

a drug composition which cures disease such as mycosis 

completely, and prevents a relapse. 

Onychomycosis means a "kind of the above-mentioned 

superficial mycosis, in the other word a disease which is 

caused by invading and proliferating in the nail of human or 
an animal. Trichophyton rubn~m and Trichophyton menta- 

grophytes mainly cause onychomycosis in human. In rare 

case, Microsporum, Epidermophyton. Candida, Aspergillus 

or Fusarium causes it. 

As a disease which is susceptible to treat with a them- 

peutic agents for onychomycosis of the present invention, 

there is included tinea tmguium caused by Triehophyton 

species, Onychocandidasis caused by Candida species or 

onychomycosis (sensu stricto) caused by the other fungus. 

When a therapeutic agent for onychomyeosis being a kind 

of antimicrobial agent in the present invention is given as 
topical preparation, there is liquid preparation, cream, oint- 
ment or manicure preparation as dosage form. In this case, 

it can be prepared using oil vehicle, emulsion vehicle or the 
like. The preferable amount of active ingredient is in 0.1 to 
10°,6 by weight. A dose amount may be appropriately aligned 
depending on the width of affected area and condition of 

disease. 

In case of an oral preparation, it is used as powder, tablet, 

granule, capsule or syrup. In addition, it is used in form of 
injection such as subcutaneous injection, intramuscular 
injection or intravenous injection. 

In the present invention, although the dosage amount of a 
therapeutic agent for onychomyeosis depends on age, 
weight and individual conditions of a patient, it is about 10 

mg to about 10 g per day, preferably about 50 mg to about 
5 g as amount of the active ingredient. The agent was given 
in the above-mentioned daily dose at once or several divided 

portions. 

The present invention is further explained in details based 
on the Examples hereinafter, but is not limited thereto. 

14,506 B2 
10 

¯ PRETREATMENT OF COMPARATIVE 
EXAMPLE 1 AND EXAMPLES 1 TO 3 

[1] Preparation of Fungal Solution and Production of a 
5 Guinea Pig Model of lnterdigital Type of Tinea Pedis. 

Millipore Filter (nmde by Millipore Corporation, HA, 

diameter 47 ram, 0.45 Ixm) was placed on Brain-Heart- 

infusion agar medium (available from Nissui Pharmaceuti- 

cal Co., LTD.), and 106 cells of microcondium of Tricho- 10 
phyton mentagrophytes KD-04 strain were applied thereon. 
The cultivation was carried out at 30° C. under 17% of CO2 
for 7 days. After the cultivation, just amount of physiologi- 
cal saline containing 0.05% of Tween 80 was dropped on the 
filter and arthroconidia were collected using a platinum 

15 
loop. After a hyphal mass was removed by a filtration with 
a sterile gauze, the number of arthroconidia in the filtrate 
was calculated by hemocytomeler to adjust in concentration 

of lxl0s arthroconidia/ml to obtain a fungal inocula. 

20 A guinea pig model of interdigital type oftinea pedis was 
prepared according to the method of Arika et al (Antimi- 
crobial Agents and Chemotherapy, 36: 2523-2525, 1992). 

Concretely, in two hind loots of male Hartley strain guinea 

pigs of 7 weeks age, the interdigital skin was lightly abraded 

25 with sandpaper. Apaper disc (AAdisc available from What- 
men international Ltd cut in 8x4 mm) moisten with the 
above-mentioned solution of the inoculated organism was 

applied onto the region between the interdigital toes of the 
hind feet mad fixed using Self-adhering-Foam Pad (Restone 

30 1560M; available from 3M) and adhesive stretch bandage 

(ELASTPORE; available from Nichiban Co., Ltd). The 
paper disc and the bandage were removed seven days after 
of the infection. 

[2] Preparation of Drug-Solution and Topical Treatment for 
35 the Guinea Pig Model of haterdigital Type of Tinea Pedis 

Amarketed 1% lanocouazole solution (commercial name: 

Astat (trade marne) solution) and a solution in which KP-103 
was solved in a concentration of 1% in polyethylene gryeole 
g400: ethanol (75:25 v/v) mixture were used as test sub- 

40 stance. Each solution in amount of 0.1 ml was applied to the 

plantar skin once a day from 10 days after the infection for 

10 days. 

45 
COMPARATIVE EXAMPLE 1 

Conventional Method for Evaluating Drug Effect 

The conventional method was described as follows. For 

the infected control group without an application of the drug, 

50 the KP-103-treated group and the lanoconazole-treated 
group, 10 guinea pigs (hereinafter referred to "animal") were 
employed, respectively. Animals of each group were sacri- 
ficed two days after and 30 days after the last treatment. 
Their two hind feet were excised and wiped with the cotton 

55 sweb containing alcohol sufficiently. A skin of whole sole 
was excised and cut into 15 skin pieces in total including 12 
skin pieces from plantar parts and 3 skin pieces from an 
interdigital part. Each skin pieces were placed on 20 ml of 

Sabouraud dextrose agar medium (available from Difco 
60 laboratories) containing 50 lag ofchloramphenicol (available 

from Wako Pure Chemical lndttstries, Ltd.), 100 lag of 

gentamicin (available from Schering-Plough Corporation), 
50 lag of 5-fluorocytosine (available from Wako Pure Chemi- 

cal Industries, Ltd.) and 1 mg of cycloheximide (available 

65 from nacalai tesque, Inc.) per ml. An antibiotic substance 
added to the medium was set to a condition which enable 

bacteria not to grow and which enable fungi to grow without 
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¯ problem. After 10 days cultivation at 30° C., the result is 
described as "fungus-negative" when no growth of fungus 
was observed in all skin pieces, and the number of fungus- 

negative feet was determined. In the evaluation of the effect 
30 days after last treatment, two days after the last treatment 
the treated feet were wiped with a cotton swab containing 
alcohol and fixed with the bandage in order to prevent a 
reinfection. The bandage was changed once a week. The 

therapeutic effects of KP-103 and lanoconazole two days 
after and 30 days alter the last treatment are shown in Table 

1. 

Test substance 

Infected control 
KP-103 
Lanoconazole 

TABLE 1 

The number of fimgus-nesafive feet/ 
Tolal number of infected feet 

Two days after file 30 days after the 
last h, eatment last tre.atment 

0120 0/20 
20120 16/20 
20/20 9120 

As shown in the Table I, in the KP-103-treated group, 
fungns-negative was observed in all feet two days after the 

last treatment, and also fungus-negative was observed in 16 
out of 20 feet 30 days after the last treatment. On the other 
hand,, in the lanoconazole-treated group, fungus-negative 
was observed in all feet two days after the last treatment, but 

ftmgus-negative was observed in only 9 feet 30 days after 

the last treatment, and there is no correlation between the 
therapeutic effects two days after and 30 days after the last 
treatment. The number of fungus-negative feet decreased 30 
days after the last treatment. 11 was thought that the thera- 
peutic effect of lanoconazole observed two days after the last 

treatment resulted from the inhibition of the growth of 
fungus caused by an interfusion of the drug remaining in the 
treated skin into culture system, because lanoconazple had a 

potent in vitro antifungal activity against dermatophytes, it 
was eight-fold more active than KP-103 against Trichophy- 

ton with a growth inhibitory concentration of 15.6 ng/ml. 
The determination test of the remaining agent was carried 

out. 

EXAMPLE 1 

Determination of drug remaining in skin which has been 
already evaluated five days after the last treatment according 
to conventional method. 

A model was prepared according to Comparative 
Example 1. Lanoconazole being a test compound was used 
for a therapeutic experience as 1% solution with the same 
vehicle as KP-103. For the infected control group without an 
application of a drug, the KP-lO3-treated group and the 
lanoconazole-treated group, 20 animals were employed, 
respectively. The two hind feet were excised from each 
animal five days after the last treatment in the same manner 
as in Comparative Example 1. A total of 20 light feet were 
used for an evaluation by the conventional method, and a 
total of 20 right feet were used in the present evaluation 
method. 

The skin pieces of light foot were placed on 20 ml of 
Sabouraud dextrose agar medium containing Trichop~,ton 
mentagrophytes KD-04 strain (2xlO4 cells/ml) and the anti- 
biotic substance described in Comparative Example 1. After 
the cultivation was carried out at 30° C. for 3 days, a growth 
inhibitory-zone of fungus appeared around the skin was 

12 
.observed and was photographed for 10 out of 20 feet. F1G. 
1 is an electronic date of the photograph of the skin after the 

cultivation in the above-mentioned condition. (a) indicates 
the infected control group without the drug application, (b) 

5 the KP-103-treated group and (c) the lanoconazole-treated 
group. One plate was explained as a representative of ten 

plates corresponding to each animal in the infected control 
group (a). In FIG. 1, S indicates one of 15 skin pieces of 
planta derived from the animal and M the above-mentioned 

to medium. S and M described in both the KP-103-treated 
group 0a) and the lanoconazole-treated group (c) are also the 
same. In the medium, the white zone shows the growth of 
fungus, on the other hand, the black zone shows the inhi- 

bition of the growth of fungus. 

15 As shown FIG. 1, a good growth of the fungus was 
observed around the skin piece of the infected control group 
without any drug. In the group treated with KP-103, the 
growth of fungus was observed in all skin pieces, although 
in around the skin pieces the growth of fungus was slightly 

20 inhibited as compared with the infected control group. On 

the other hand, the growth of fungus was completely inidb- 
ited in around the skin pieces treated with lanoconazole. As 

these results, the therapeutic effect of lanoconazole in the 
conventional method shown in Table 1 was considered as an 

25 apparent therapeutic effect such that the agent remaining in 

the skin come to be mixed in culture system to inhibit the 
growth of fungus. 

Therefore, it came to appear that the drug effect could not 
be evaluated by the conventional method precisely. 

30 

EXAMPLE 2 

Determination of Remaining Drug after Removing Drug 

35 from Skin. 
As Example 1, 20 right feet were excised from each 

animal five days after the lasl treatment, and sufficiently 
wiped with the cotton sweb containing alcohol. The planta 
was cut off from each foot. The skin mincced by a scissors 

40 was put into dialysis membrane (fractional molecular 
weight: 12,000-14,000, made of cellulose, available from 
VISKASE SALES Corporation) together with 4 ml of 
distilled water. Dialysis was carded out under 3 L of distilled 
water at 4° C. for 2 days. The dialysis water was changed 

4s twice a day 4 times in total. The content was transfer into a 
glass homogenizer. Thereto 4 ml double-concentration phos- 
phate buffered saline containing 4% of trypsin derived from 
pig pancreas (available from B1OZYME Laboratories Lim- 
ited) was added and the resulting mixture was homogenized. 

50 It was left at 37° C. for one hour and was filtrated with the 
two-ply gauze. The resulting filtrate was centrifuged. To a 
precipitate obtained by removing the supernatant were 
added 8 ml of phosphate buffered saline containing 2% of 
trypsin and further it allow to react with shakIng at 37° C. 

5s for one hour. After a centrifugation, the precipitate obtained 
by removing the supematant was washed three times by 
centrifuging with phosphate buffered saline in order to 
remove trypsin. To the precipitate 2 ml of the same saline 
were added to prepare a suspension thereof. 

60 When dialysis and the treatment with trypsin were carried 
out using the same fungus used in this Example, an affect of 
these procedures on a survival rate of fungus could not be 
observed. Previously, a wall was prepared in the center of 
Sabouraud dextrose agar medium (20 ml) containing Tri- 

65 chophyton mentagrophytes KD-04 strain (2x104 cells/ml) 
and the antibiotic substance described in Comparative 
Example 1. Into the well I00 tttl of the above-mentioned 
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suspension were added to cultivate at 30° C. for three days. 
After the cultivation, a growth inhibitory-circle of fimgus 

appeared was observed and was photographed for 10 out of 
20 feet. FIG. 2 is an electronic date of the photograph of the 
skin after the cultivation in the above-mentioned condition. 

(a) indicates the infeeted control group without the drug 
application, (b) the KP-lO3-treated group and (c) the lano- 

conazole-treated group. One plate was explained as a rep- 
resentative often plates corresponding to each animal in the 

infected control group (a). In FIG. 2, E indicates the skin 

suspension prepared from planta of the animal and M the 
above-mentioned medium. E and M described in both the 

KP-lO3-treated group (b) and the lanoconazole-treated 
group (c) are also the same. In the whole medium, the white 

zone shows the growth of fungus, on the other hand, the 
black zone around the well shows the inhibition of the 
growth of fungus. 

ha FIG. I showing the conventional method, no growth of 
fungus was observed in around the skin of the lanoconazole- 
treated group taken five days after the last treatment and the 
remaining drug was determined in the skin. By contrast, in 

FIG. 2, although few growth-inhibitory circle was observed 
in 2 out 10 feet suspension obtained by removing the drug 
using dialysis treatment of the present invention for the skin 
of the lanoconazole-treated group taken five days after the 
lost treatment, the growth-inhibitory circle was never 
observed in residual 8 feet. 

Since it came to appear that the drug remaining in treated 

skin could be sutficiently removed using dialysis according 
to the present invention, it was confirmed that the evaluation 
of the drug effect was not affect by the remaining drug. 

EXAMPLE 3 

Detection of Viable Fungus in Skin and Evaluation of Drug 

Effect 

To two mediums of Sabouraud dextrose agar medium (20 
ml) containing the antibiotic substance described in Com- 

parative Example 1 were applied 100 Id of the suspension 
from one right feet of each animals obtained in Example 2. 
After the cultivation was carded out at 30° C. for 10 days, 

the result is described as "fungus-negative" when a colony 
of fungus was not observed in two agar plates (detection 
limit: 10 CFU (colony forming unit)/feet). The number of 
fungus-negative feet was counted. On the other hand, 20 left 

feet were evaluated in the same manner as in Comparative 
Example 1. Table 2 shows the result of comparing the 
therapeutic effect evaluated by the conventional method 

with that by the present evaluation method. 

TABLE 2 

The number of fungus-negative 

feet/Total number of infected 

feet 

Conventional Present evaluation 

Test substance Method method 

lafected control 0/20 0120 

KP-103 19/20 17120 

Lanoconazole 20/20 3/2.0 

In case of the group treated with KP-103, no significant 
difference was observed in the number of fungus-negative 

14 
evaluated by the present evaluation method is 85% :in case 
of KP-103. On the other hand, in the group treated with 
lanoconazole, although "fungus-negative" was observed in 

all feet by the conventional method, but "fungus-negative" 
s was just observed in only three feet by the present evaluation 

method. 

As mentioned above, it came to appear that using the 

present evaluation method, a true drug effect can be sub- 
stantially evaluated without an affect by the remaining drug 

to atter the treatment therewith. 

Furthermore, a result in the present evaluation method 
correlates with a result obtained by evaluation in the con- 

ventional method described in Comparative Example I in 30 
days after the last treatment. Thereby, by using the present 

15 evaluation method, an effect of an antimicrobial agent to 

prevent a relapse can be estimated by the evaluation at early 
time after a treatment. Therefore, a complete cure type of the 
antimierobial agent without the relapse can be obtained by 

using the present evaluation method. 
2O 

PRETREATMENT OF EXAMPLES 4 AND 5 

[1 ] Preparation of Fungal Solution and Production of Guinea 

25 Pig Model of Tinea Unguimn and Tinea Pedis. 
A fungal solution was prepared in the same manner as in 

the pretreatment of Comparative Example 1 except for 
changing Trichophyton mentagrophytes KD-04 strain to 

Trichophyton mentagrophytes SM-I10 strain. 

30 A guinea pig model oftinea unguium and tinea pedis was 
prepared in the same manner as in the above-mentioned 
preparation of the guinea pig model in interdigital tinea 
pedis except for changing male Hartley strain guinea pigs of 
7 weeks age to male Hartley strain guinea pigs of 5 weeks 

35 age and except that the paper disc and the bandage was 
removed 21 days after the infection changing from seven 
days after the infection. The invasion of dermatophytes in 
plantar skin and nail plate was observed 60 days after the 
infection. 

4O [2] Preparation of Drug Solution and Treatment of Guinea 
Pig of Tinea Unguium and Tinea Pedis 

As test compounds, solutions were prepared by dissolving 
raw powders of KP-103, amorolfme and terbinafine in a 
concentration of 1% thereof to mixture solution of polyeth- 

45 ylene grycole/t400: ethanol (75:25 v/v), respectively. Cap- 

sule of terbinafme was prepared by crushing the marketed 
tablet, suspending in the concentration of 100 mg/ml into 
Migiyol 812 (available from Mitsuba trade Co., Ltd)with 

glass homogenizer uniformity, and injecting the resulting 
5o suspension into each capsule in the concentration of 40 

mg/kg depending on body weight measured on administra- 
tion day. A solution of KP-103, amorolfme or terbinafine in 
the amount of 0.1 ml was applied a plantar skin and nail of 
one foot once a day for 30 consecutive days. In case of 

55 terbinafine capsule, one capsule (40 mg/kg) was adminis- 

tered orally. 

6O 

EXAMPLE 4 

Evaluation of Drug Effect on Tinea Unguium 

The effect on tinea unguium was evaluated by the fol- 
lowing method. 

Animals were sacrificed two days after the last treatment. 
feet, even if the number was evaluated by either the con- 65 One hind foot was excised and wiped sufficiently with the 
ventional method or the present evaluation method, as cotton sweb containing alcohol. Nails (three in total) of one 

shown in Table 2. The rate of a fungus-negative foot hind foot was excised and mieed by a scissors. It was 
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¯ transferred into glass homogenizer and was homogenized 
adding 4 ml double-concentration phosphate buffered saline 
(Phosphate Buffered Salts, available from Takam Shuzo Co., 
Ltd.) containing 4% of trypsin derived from pig pancreas 
(available from BIOZYME Laboratories Limited). The reac- 5 
tion was carried out with shaking at 37° C. for one hour. 
After a centrifugation, the obtaining precipitate was washed 
three times by centrifuging with phosphate buffered saline in 
order to remove trypsin. The precipitate was suspended with 
4 nil of distilled water and put into dialysis membrane 10 
(fractional molecular weight: 12,000-14,000, made of cel- 
lulose, available from VISKASE SALES Corporation). 
Dialysis was carried out into 3 L of distilled water at 4°. C. 
for 14 days. Dialysis water was replaced twice a day 28 
times in total. After a centrifugation, 1 rnl of phosphate 
buffered saline was added to the precipitate obtained by 15 
removing the supematant to prepare a suspension. This 
suspension was defined as stock solution and was diluted by 
tenfold. To Sabouraud dextrose agar meditun (20 ml)eon- 
taining the antibiotic substance described in Comparative 
Example 1 were added 100 $tl of the stock solution or the 20 
dilution. After the cultivation was carried out for 10 days, the 
result was described as "fungus-negative" when no colony 
of fungus was observed in all medium (detection limit: 10 
CFU/feet). The number of fungus-negative feet in the nail 
was counted. When the colony was appeared on the medium, 25 

the number of colonies (CFU) was counted to calculate the 
number of colonies in the nail of one foot by the dilution 
rate. After Krfiskal Wallis "lest was carried out for the 
number of fungi in the nail, the multiple comparison was 
carried out based on Tukey method to analysis the signifi- 
cant difference between groups. Those results were shown in 30 

FIG. 3 and Table 3 thereof was made. In FIG. 3, the number 
of CFU in nails in each treated group was plotted and the 
mean number of CFU was shown by horizontal line and 
numerical value. 

Using the above-mentioned suspension, sufficient 35 
removal of the remaining drug was determined by the 

present evaluation method in the same manner as in 
Example 2. 

EXAMPLE 5 

16 

TABLE 3-continued 

Test substance 

The munber of feet 
with fungus-negative Mean number of 

nail/ fimgal cells in the 
Total monber of nail 

infected feel (Log CFU t SD) 

Terbinafine solution 0/10 3.21 ± 0.47 

Vehicle for oral use 0/10 3.76 ± 0.67 

Oral preparation 0/10 3.80 ± 0.44 
of terbinafine 

**significant difference versus the vehicle for topical use, the vehicle for 
oral use and the oral preparation of terbinafine in 0.01% of significant 
level is shown. 

As shown in FIG. 3 and Table 3, no foot with fungus- 
negative nail was observed in all groups treated with sub- 

stance tested for 30 days. But, KP-103 significantly reduced 
the number of fungal cells in the nail as compared with the 
vehicle for topical use. The therapeutic effect thereof was 

significantly superior to the oral preparation of terbinafine. 

On the other hand, no significant fungicidal effect was seen 

in amorolfme and terbinafine (for external use, oral use) as 
compared with the vehicle. The therapeutic effect thereof 
was not seen. As mentioned above, it was suggested that 
KP-103 exhibited the therapeutic effect on tinea unguium by 

topical application and that KP-103 could cure tinea 
anguium earlier than the oral preparation of terbinafme. 

40 

TABLE 4 

Test substance 

The number of feet 
with fongus-negative 

skin/ 
Total mtmber of 

infected feet 

Vehicle for topical use 0/10 

KP-103 solution 10/10** 

Amorolfine solution 4/10 

Te~inafine solution 10/10"* 

Vehicle for oral use 0fl0 

Oral preparation 10/10** 

of terbinafine 

Mean number of 
fungal cells in the . 

skin 
(Log CFU ± SD) 

4.37 ± 0~33 
<1.3"* 

1.74 ± 0.45* 
<1.3"* 

3.85 ± 0.68 
<1.3"* 

Evaluation of Drug Effect on Tinea Pedis 

Skin pieces of hind feet were excised from each animal 
described in Example 4. A removal of the drug and a 45 

determination of the remaining drug were carried out in the 
same as in Example 2 except that dialysis for removing the 
drug carried out for 3 days and that dialysis water was 
changed six times in total. The sufficient removal of the 

remaining drug was confirmed,                         s0 

Then the drug effect was evaluated in the same manner as 

in Example 4 (detection limit: 20 CFU/feet). Those results 
were shown in FIG. 4 and Table 4 thereof was made. In FIG. 

4, the number of CFU in the skin in each treated group was 
plotted and the mean number of CFU was shown by hori- 55 

zontal line and numerical value. 

*significant diffe~nce versus the vehicle for topical use in 0.05% of sig- 
nificam level is shown. 
**significant difference versus the vehicle for topical use and the vehicle 
for oral use in 0.01% of significant level is shown. 

As shown in FIG. 4 and Table 4, the excellent therapeutic 
effect on tinea pedis was seen in all drugs, KP-I03, terbin- 
a fine and amorolfine in either ease where it was evaluated by 
the rate of fungus-negative foot or where by the number of 
fungal cells in the skin. On the other hand, it became clear 
that KP-103 exhibited the excellent fungicidal effect on tinea 
unguium, although terbinafine and amorolfine did not exhib- 

¯ lied the therapeutic effect on tinea unguium as shown in FIG. 
3 and Table 3. 

INDUSTRIAL APPLICABILITY 

TABLE 3 

Test sul~tance 

Vehicle for topical use 
KP-103 solution 
Amorolfine solution 

The number of feet 

with fungus-negative Mean "number of 

nail/ fungal cells in the 

Total number of nall 

infected feet (Log CFU ± SD) 

0/10 3.70 ± 0.44 

0/10 2..-Z0 ± 0.56** 

0/10 3.26 ± 0.54 

As mentioned above, recently developed drugs having an 

extremely potent ac!ivity against Trichophyton in vitro such ¯ 
6o as lanoconazole brings about the judgement of fungus- 

negative according to the conventional method regardless of 
the existence of the no-treated fungus in the skin, since the 
drug remaining in the treated skin inhibits a growth of the 
fungus in the skin. 

65 On the contrary, according to the present invention, an 
effect of an antimicrobial agent can be evaluated accurately, 

since a remaining drug can be removed by dialyzing the 
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infected site with a microorganism of animal.or biosample 
such as the treated skin using a dialysis membrane. Ftmher- 

more,.although it is difficult to quantitatively compare of an 

antimicmbial effect such as an antifungal effect in conven- 
tional method, the present evaluation method enables the 

antimicrobial effects to compare quantitatively, since the 
number of viable fungi in the infected site of an animal or 

a bioample such as a skin can be determined precisely. In 
addition, the therapeutic effect based on the present evalu- 
ation method reflect a result as to relapse in the conventional 

method and therefore an effect to prevent relapse can be 
estimated by evaluating at earlier time after the treatment 
according to the present evaluation method. Therefore, in 
the present evaluation method, a true effect of an antimi- 
erobial agent can be evaluated and it is possible to select an 
antimicrobial agent having an excellent sterilization effect 

against fungi in vivo or an antimicrobial agent of complete 
cure type which does not bring about relapse. As mentioned 
above, the present evaluation method is very useful as a 
method for evaluating the antimicrobial agent. 

Additionally, in onychomycosis it is the first time that it 

is possible to evaluate a therapeutic effect against onycho- 
mycosis on a model of tinea unguium by the present 
evaluation method. 

As a result of the evaluation of the therapeutic effect 
against onychomycosis according to the present evaluation 

method, it comes to clear that KP-103 exhibits the excellent 
therapeutic effect against onychomycosis with a simple 

application on which the effect is not exhibited using the 
conventional topical antifuagal agent. Therefore, KP-103 is 

a beneficial agent for treating onychomycosis, industrially. 
The invention claimed is: 
1. A method for treating a subject having onychomycosis 

wherein the method comprises topically administering to a 

14,506 B2 
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nail of.said subject having onychomycosis athempeuficaUy 
effective amount of an antifimgal compound represented by 

the following formula: 

10 

x,,j 
"~N 9H .crb (CH,)~ R) 

I .,I I / U’ / 
CH,--C--CH--N 

" I ,2 \ ] ~2 
Ar (CH2). It 

(II) 

15 wherein, Ar is a non-substituted phenyl group Or a phenyl 

group substituted with 1 to 3 substituents selected from 

a halogen atom and trifluoromethyl group, 

Rl and R~ are the same or different and are hydrogen 

atom, C~.6 alkyl group, a non-substituted aryl group, an 
20 aryl group substituted with 1 to 3 substituents selected 

from a halogen atom, trifluoromethyl group, nitro 
group and CH6 alkyl group, C2.s alkenyl group, C2.6 

alkynyl group, or C7.,2 aralkyl group, 

m is 2 or 3, 

25 n is 1 or 2, 

X is nitrogen atom or CH, and 

* 1 and *2 mean an asymmetric carbon atom. 

2. The method of claim 1, in which the compound 

30 represented by the formula (11) is (2R, 3R)-2-(2,4-difluo- 
rophenyl)-3-(4-methylen piperidine- 1 -yl)-I -(1 H-1,2,4-triaz- 

ole-I -yl)hutane-2-ol. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

.Food and Drug Administration 
Rockville, MD 20857 

IND 77,732 

D0w Pharmaceutical Sciences, Inc. 
Attention: Barry M. Calvarese, MS 
Vice President, Regulatory and Clinical Affa’u’s 
1330 Redwood Way         .. 

Petaluma, CA 94954 

Dear Mr. Calvarese: 

We acknowledge receipt of your Invest~gational New Drug Applicati0n (IND),.~submi. ’tted.under 
section 505(i) of the Federal Food, Drag, and Cosmetic Act. Please note the following 
identifying data: 

IND Number Assigned: 77,732 

Sponsor: Dow Pliarmaceutical Sciences, Inc. 

Name of Drug:. IDP-108 (KP-103) 

Date of Submission: June i4, 2007 

Dateof-Receipt: :-.. -:.- .,: .June .!5, 2007.: " .- .... . ...’.... ~ i:     .- 
¯ ..                                 . :     . . ".    . ../"    ~ .             .; 

-....~ "..." : ....... 

Studies in.humans maynot be initiated until 30 days after the date of receipt shown above. If, on 
or before July 13, 2007, we identify deficiencies in the IND that require correction before human 
studies begin or that require restriction of human studies, we wilt notify you immediately that (1) 
clinical stazdies may not be initiated under this ]ND ("clinical hold") or that (2) certain 
restrictions apply to cHnica! studies under this IND ("partial clinical hold"). In the event of such 
.notification, you must- notinltiate or you must restrie.t such studies.until you have submitted . 
information to correctthe deficiencies, and we have notified yoli thatthe, information you 
submitted is satisfactory. 

It has not been our policy to object to a sponsor, upon receipt of this acknowledgement letter, 
either. obtaining supplies of the investigational drug or shipping it to investigators listed in the 
IND. However, if the drug is shipped to investigators, they should be reminded flaat studies may 
not beginunder the IND until 30 .days .after the IND receipt date or later if the IND is placed on 
clinical hold.                       . 

, !"~ .... .... 
..:. 

.... ¯ i . ? ;-" . ¯¯ .... ¯ . 
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As sponsor of this IN, you are responsible for compliance with the Federal Food,Dmg, and 
Cosmetic Act and the implementing regulations (Title 21 of the Code of Federal Regulations). 
Those responsibilities include (1) reporting anyunexpected fatal or life-threatening adverse 
experience associated with use of the drug by telephone or tax no later than 7 calendar days after 
initial receipt of the information [21 CFR 312.32(c)(2)]; (2) reporting any adverse experience 
associated with use of the drug that is both serious and unexpected in writing no later than 15 
calendar days after initial receipt of the information [21 CFK 312.32(c)(1)]; and (3) submitting 
annual pro gress reports [21 CFR 312.33 ]. 

Please forward all future communications concerning this IND in triplicate, identified by the 
above IND number, to the following address: 

Food and Drug Administration 
Center for Drug Evaluation and Research 
Division of Dermatology and Dental Products 

¯ 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 

ff you have any questions, call Kalyani Bhatt, Regulatory Proj ect Manager, at 
(301) 796-2110. 

Sincerely, 

[See appended electronic si&nmmre page] 

Margaret Kober, R.Ph., M.P.A. 
Acting Supervisor, Project Management Staff 
Division of Dermatology & Dental Products 
Office of Drug Evaluation HI 
Center for Drug Evaluation and Research 
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this page is the manifestation of the electronic signature. 

¯ Margaret Kober 
7/13/2007 02:19 04 PM 
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¢ )F HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring MD 20993 

NDA 203567 
NDA ACKNOWLEDGMENT 

Dow Pharmaceutical Sciences 
Attention: Charity Abelardo, RAC 
Acting Sr. Director, Regulatory Affairs 
1330 Redwood Way 
Petaluma, CA 94954 

Dear Ms. Abelardo: 

We have received your New Drug Application (NDA) submitted under section 505(b)(1) of the 
Federal Food, Drug, and Cosmetic Act (FDCA) for the following: 

Name of Drug Product: ClenafinTM (efmaconazole) Topical Solution, 10% 

Date of Application: July 26, 2012 

Date of Receipt: July 26, 2012 

Our Reference Number: NDA 203567 

Unless we notify you within 60 days of the receipt date that the application is not sufficiently 
complete to permit a substantive review, we will file the application on September 24, 2012, in 
accordance with 21 CFR 314.101 (a). 

If you have not already done so, promptly submit the content of labeling [21 CFR 
314.50(1)(1)(i)] in structured product labeling (SPL) format as described at 
http:/A~w, fda.govlForlndustry/DataStandardsiStructuredProductLabeling!default-htm. Failure 
to submit the content of labeling in SPL format may result in a refusal-to-file action under 21 
CFR 3 l 4.101 (d)(3). The content of labeling must conform to the content and format 
requirements of re~,ised 21 CFR 201.56-57. 

You are also responsible for complying with the applicable provisions of sections 402(i) and 
402(j) of the Public Health Service Act (PHS Act) [42 USC §§ 282 (i) and (j)], which was 
amended by Title VIII of the Food and Drug Administration Amendments Act of 2007 
(FDAAA) (Public Law No, 110-85, 121 Stat. 904). 

The NDA number provided above should be cited at the top of the first page of all submissions 
to this application. Send all submissions, electronic or paper, including those sent by overnight 
mail or courier, to the following address: 

Reference ID: 3166016 
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Food and Drug Administration 
Center for Drug Evaluation and Research 
Division of Dermatology and Dental Products 
590 I-B Ammendale Road 
Beltsville, MD 20705-1266 

All regulatory documents submitted in ¯paper should be three-hole punched on the left side of the 
page and bound. The left margin should be at least three-fourths of an inch to assure text is not 
obscured in the fastened area. Standard paper size (8-1/2 by 11 inches) should be used; however, 
it may occasionally be necessary to use individual pages larger than standard paper size. 
Non-standard, large pages should be folded and mounted to allow the page to be opened for 
review without disassembling the jacket and refolded without damage when the volume is 
shelved. Shipping unbound documents may result in the loss of portions of the submission or an 
unnecessary delay in processing which could have an adverse impact on the review of the 
submission. For additional information, please see 
http://www.fda.g~v/Drugs/Deve~pmentApprova~Pr~cess/F~rmsSubmissi~nRequirements~Drug 
MasterFilesDMFs/ucm073080.htan. 

Secure email between CDER and applicants is useful for informal communications when 
confidentifil information may be included in the message (for example, trade secrets or patient 
information). If you have not already established secure email with the FDA and would like to 
set it up, send an email request to SecureEmail@fda.hhs.gov. Please note that secure email may 
not be Used for formal regulatory submissions to applications. 

If you have any questions, call me at (301) 796-1015. 

Sincerely, 

{See appemled electronic signature.page] 

Strother D. Dixon 
Regulatory Health Project Manager 
Division of Dermatology and Dental Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

Reference ID: 3166016 
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This is a representation of an electronic record that was signed 
electronically and this page is the manifestation of the electronic 
signature. 

Isl 

STROTHER D DIXON 
07/27/2012 

Reference ID: 3166016 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
t:. 

Food and Drug Administration 
Silver Spring MD 20993 

NDA 203567 
ACKNOWLEDGE - 

CLASS 2 RESUBMISSION 

Dow Pharmaceutical Sciences, Inc. 
Attention: Scan Humphrey 
Manager, Regulatory Affairs 
1330 Redwood Way 
Petaluma, CA 94954 

Dear Mr. Humphrey: 

We acknowledge receipt on December 20, 2013, of your December 19, 2013, resubmission to 
your supplemental new drug application submitted under section 505(b) of the Federal Food, 
Drug, and Cosmetic Act for (efinaconazole) topical solution, ! 0%. 

We consider this a complete, class 2 response to our May 13, 2013 action letter. Therefore, the 

user fee goal date is June 20, 2014. 

If you have any questions, call me at (301) 796-1015. 

Sincerely, 

[See Ol~l.)ended electronic signatT~.re page} 

Strother D. Dixon 
Regulatory Project Manager 
Division of Dermatology and Dental Products 
Office of Drug Evaluation II1 
Center for Drug Evaluation and Research 

Reference ID: 3429430 
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This is a representation of an electronic record that was signed 
electronically and this page is the manifestation of the electronic 
signature. 

Isl 

STROTHER D DIXON 

12/30/2013 

Reference ID: 3429430 
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APPENDIX H 

Activities Undertaken During the Applicable Regulatory Review Periods 
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ARTIFACT SHEET 

Enter artifact number below. Artifact number is application number + 
artifact type code (see list below) + sequential letter (A, B, C ...). The first 
artifact folder for an artifact type receives the letter A, the second B, etc.. 
Examples: 59123456PA, 59123456PB, 59123456ZA, 59123456ZB 

10685266ZA 
Indicate quantity of a single type of artifact received but not scanned. Create 
individual artifact folder/box and artifact number for each Artifact Type. 

CD(s) containing: 
computer program listing 
Doc Code: Computer 

pages of specification 
and/or sequence listing 
and/or table 
Doc Code: Artifact 

Artifact Type Code: P 

Artifact Type Code: S 

content unspecified or combined 
Doc Code: Artifact               Artifact Type Code: U 

Stapled Set(s) Color Documents or B/W Photographs 
Doc Code: Artifact Artifact Type Code: C 

Microfilm(s) 
Doc Code: Artifact Artifact Type Code: F 

Video tape(s) 
Doc Code: Artifact Artifact Type Code: V 

Model(s) 
Doc Code: Artifact Artifact Type Code: M 

Bound Document(s) 
Doc Code: Artifact Artifact Type Code: B 

Confidential Information Disclosure Statement or Other Documents 
marked Proprietary, Trade Secrets, Subject to Protective Order, 
Material Submitted under MPEP 724.02, etc. 

Doc Code: Artifact Artifact Type Code X 

Other, description: PATENT GRANT 
Doc Code: Artifact Artifact Type Code: Z 

March 8, 2004 
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APPLICATION NUMBER 

10/685,266 

UNITED STATES PATENT AND TRADEMARK OFFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Adrhess: COMMISSIONER FOR PATENTS 

PO Box 1450 
Alexand~qa, Vhgmla 22313-1450 
w~ww.uspto.gov 

I 
FILING OR 371 (C)DATE 

I FIRST NAMED APPLICANT 1 
ATTY. DOCKET NO./TITLE ] 

1011412003 Yoshiyuki Tatsumi 700938-052220-DIV 

CONFIRMATION NO. 4026 

23702 
Bausch & Lomb Incorporated 
1400 North Goodman Street 
Rochester, NY 14609 

Date Mailed: 08/08/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/16/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/dtvernon/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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APPLICATION NUMBER 

10/685,266 

UNITED STATES PATENT AND TRADEMARK OFFIGE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Adrhess: COMMISSIONER FOR PATENTS 

PO Box 1450 
Alexand~qa, Vhgmla 22313-1450 
w~’w.uspto.gov 

I 
FILING OR 371 (C)DATE 

I FIRST NAMED APPLICANT 1 
ATTY. DOCKET NO./TITLE ] 

1011412003 Yoshiyuki Tatsumi 700938-052220-DIV 

CONFIRMATION NO. 4026 

53143 
RONALD I. EISENSTEIN 
NIXON PEABODY LLP 
100 SUMMER STREET 
BOSTON, MA 02110 

POWER OF ATTORNEY NOTICE 

IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII 

Date Mailed: 08/08/2014 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/16/2014. 

¯ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/dtvernon/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Commissioner for Patents 

United States Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 
www.uspto.gov 

Office of Management 

Food and Drug Administration 

10001 New Hampshire Ave., 

Hillandale Campus RM 3180 

Silver Spring, MD 20993 

Attention: Beverly Friedman 

The attached application for patent term extension of U.S. Patent No. 7,214,506 was filed on July 

16, 2014, under 35 U.S.C. § 156. 

The assistance of your Office is requested in confirming that the product identified in the 
application, JUBLIA® Topical Solution, 10% (efinaconazole), has been subject to a regulatory 
review period within the meaning of 35 U.S.C. § 156(g) before its first commercial marketing or 
use and that the application for patent term extension was filed within the sixty-day period 
beginning on the date the product was approved. Since a determination has not been made 
whether the patent in question claims a product which has been subject to the Federal Food, Drug 
and Cosmetic Act, or a method of manufacturing or use of such a product, this communication is 
NOT to be considered as notice which may be made in the future pursuant to 35 U.S.C. 
§ 156(d)(2)(A). 

Our review of the application to date indicates that the subject patent would be eligible for 
extension of the patent term under 35 U.S.C. § 156. 

Inquiries regarding this communication should be directed to the undersigned at (571) 272-7755 
(telephone) or (571) 273-7755 (facsimile). 

Senior Le      asor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 
for Patent Examination Policy 

Toan P. Vo, Esq. 

Bausch & Lomb Inc. 

1400 N. Goodman St. 

Rochester, NY 14609 
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Q 

Department of Health and Human Services Public Health Service 

NOV 1: 14 2015 

Food and Drug Administration 
10903 New Hampshire Avenue 
WO Building 5 I, Room 6250 
Silver Spring, MD 20993-0002 

Re: JUBLIA 
Docket No. FDA-2015-E- 1664 

The Honorable Michelle K. Lee 
Under Secretary of Commerce for Intellectual Property and 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandr;.a, _VA 22313-1450 

Dear Director Lee: 

This is concerning the application for patent term extension for U.S. Patent No. 7,214,506 filed 
by Kaken Pharmaceutical Co., Ltd., under 35 U.S.C. 156. The human drug product claimed by 
the patent is JUBLIA (efinaconazole), which was assigned new drug application (NDA) No. 
203567. 

A review of the Food and Drug Administration’s official records indicates that this product was 
subject to a regulatory review period before its commercial marketing or use, as required under 
35 U,S.C. 156(a)(4). Our records also indicate that it represents the first permitted commercial 
marketing or use of the product, as defined under 35 U.S.C. 156(f)(1). 

The NDA was approved on June 6,.2014, which makes the submission of the patent term 
extension application on July 16, 2014, timely within the meaning of 35 U.S.C. 156(d)(1). 

Should you conclude that the subject patent is eligible for patent term extension, please advise us 
accordingly. As required by 35 U.S.C. 156(d)(2)(A) we will then determine the applicable 
regulatory review period, publish the determination in the Federal Register, and notify you of 
our determination ...... 

Please let me know if we can be of further assistance. 

Sincerely yours, 

CC: Toan P. Vo, Esq. 
Bausch & Lomb Incorporated 
1400 N. Goodman Street 
Rochester, NY 14609 

Jane A. Axelrad 
Associate Director for Policy 
Center for Drug Evaluation and Research 
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