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METHOD OF TREATING ONYCHOMYCOSIS
FIELD OF THE INVENTION

[0006] Accordingly, a ?rst aspect of the present invention
is a method for treating onychomycosis by administering
either concurrently or non-concurrently to the nail area of a

patient in need thereof: (a) a therapeutically effective
[0001]

The present invention relates to the use of a com

bination of topical pharmaceutical compositions for treating

amount of a tissue softening composition comprising an
effective amount of urea and the balance being dermatologi

onychomycosis. Onychomycosis refers to a fungal infection

cally acceptable excipients; and (b) an antifungal composi

of the nail unit, de?ned as the nail matrix, bed or plate. These
compositions include an antifungal agent and a potent tissue

tion comprising a therapeutically effective amount of an

softening cream containing an effective amount of urea.

These combinations may be topically applied concurrently
or non-concurrently. The invention also relates to a kit for

antifungal agent and a pharmaceutically acceptable carrier.
[0007]

The invention also relates to a convenience pack

containing an antifungal cream and a cream containing an

convenient use by a patient for treating onychomycosis. The
kit includes a packet containing tWo dosage units of the
above compositions, occlusive dressings and a protective

effective amount of urea for the treatment of onychomyco
sis.

gel.

tion is a kit to be used by a patient in need of treating

[0008] Accordingly, a second aspect of the present inven

onychomycosis, the kit including (a) a ?rst unit dosage form
BACKGROUND OF THE INVENTION

of a tissue softening composition comprising an effective
amount of urea and the balance being dermatologically
acceptable excipients; (b) a second unit dosage form of an

[0002] Urea has been long recogniZed as a cosmetic
ingredient in formulations acting as a humectant and mois
turiZer. High concentrations of urea, such as 40%, are also
knoWn to have mild, antibacterial effect. At these strengths

dressing, such as an adhesive toe shield dressing, and (d) a

the antibacterial effects are said to be similar to those of

protective gel, such as a petroleum jelly.

antifungal composition comprising an antifungal agent and
a pharmaceutically acceptable carrier; (c) an occlusive

antibiotics, With the further advantage that all the common
organisms are susceptible and the possibility of resistant
strains need not be seriously considered. There have been
reports of keratolytic activity attributed to urea With the
ability at high concentrations to solubiliZe and denature
protein. Concentrated solutions of urea can change the

conformation of protein molecules. A striking effect is upon
the Water-binding capacity of the horny layer of the skin:
pieces of normal horny layer, or scales from ichthyotic or
psoriatic skin that have been soaked in 30% urea solution
take up much more Water. This is important because in

maintaining the ?exibility of the horny layer and the softness
of the skin, the Water content of the horny layer matters
much more than its oil content.

[0003] Fungal infections of the nail are notoriously dif?
cult to treat. Traditional, topical therapies cannot penetrate
the nail plate, and eradicate the infection in and under the
nail bed; they are useful only in milder forms of the disease.

Systemic antifungal drug therapy is associated With poten
tially harmful side effects. Since oral antifungals are distrib
uted throughout the entire body, systemic side effects such as
elevated liver enZymes, gastrointestinal disorders and skin
rashes are not uncommon and may require expensive medi

cal intervention and laboratory tests.
SUMMARY OF THE INVENTION

[0004]

DETAILED DESCRIPTION OF THE
INVENTION

[0009]

The present invention is a method for treating or

preventing onychomycosis. Such method includes adminis
tering to the nail area of a human in need of such treatment
or prevention, a safe and effective amount of an antifungal
composition and a safe and effective amount of a potent

tissue softening composition containing an effective amount
of urea, for example, from about 30 to 60 Wt-%, preferably
about 40-50 Wt-%, and particularly about 40 Wt-%.
[0010] The term “administering” as needed herein refers
to any method Which, in sound medical practice delivers the
antifungal agent and the potent tissue softener, e.g., 40%
urea, to be treated in such a manner so as to be effective in

the treatment of onychomycosis. Preferably both these
agents are administered topically in a single composition or

in individual compositions.
[0011] The phrase “safe and effective amount”, as used
herein, means an amount of an antifungal agent, and a potent

tissue softener, urea, used in combination With each other in

the compositions and methods of the present invention,
suf?cient enough to signi?cantly and positively modify the
condition to be treated but loW enough to avoid serious side
effects, Within the scope of sound medical advice. The safe
and effective amount of the agents of the present invention

The present invention relates to methods for treat

Will vary With the particular condition being treated, the
severity of the condition, the duration of treatment, the

ing onychomycosis in humans. These methods include topi

nature of the concurrent or non-concurrent therapy, the

cally administrating to the nail area of a human in need of

speci?c agents employed, the particular pharmaceutically

such treatment a safe and effective amount of an antifungal
agent, and a safe and effective amount of a potent tissue

knoWledge and expertise of the attending physician.

softener. More particularly, the method involves concurrent

[0012] The method of the present invention typically

or non-concurrent administration of an antifungal composi

acceptable carriers utiliZed, and the like factors Within the

tion, and a potent tissue softening composition, optionally

involve administering the antifungal agent in an amount to
cover the affected area. The speci?c preferred quantity of the

With an occlusive dressing and a protective gel.

antifungal agent depends upon the particular antifungal

[0005] Use of topical keratolytics, such as urea, improve
drug penetration and effects a chemical debridement of the

agent used and its pharmacology.
[0013] The method of the present invention typically

hypertrophic nail. The occlusive dressing enhances the drug

involves administering the potent tissue softener, urea in an

penetration.

amount to cover the affected area.
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[0014] The method of the present invention includes
administering the antifungal agent and the potent tissue
softening urea either concurrently or non-concurrently. The
term “concurrently”, as used herein means that the tWo
agents are administered Within tWenty four hours or less of

[0024]

In addition to the antifungal agent, a pharmaceu

tical composition of the present invention includes a tissue
softening composition containing an effective amount of
urea, Which, in its most preferred aspect, is a 40% urea

topical composition. The use of such high concentrations of

each other. The term “non-concurrently” as used herein,

urea combined With skin protectants of an oleaginous nature

means that the tWo agents are administered more than

derived from petroleum and further combined With suitable

tWenty fours hours apart. The methods of the present inven
tion in Which the agents are administered concurrently
comprise and dosing regimen in Which part or all of the

emulsi?ers and thickeners have been found to be effective
for tissue softening, Without the need of traditional preser
vatives.

dosing agents are performed concurrently. Thus for
example, concurrent dosing of the agents include:

[0025] The tissue softening composition used in the
present invention is a semi-solid at room temperature but is

[0015] 1. Up to 360 days of administration of a pharma
ceutical composition of the present invention.

easily absorbed into the stratum corneum. Apreferred appli

[0016]

leum, based liquid and solid fractions as skin protectants.
The 40% urea dermatological composition is described in
US. Pat. No. 5,919,470, Which patent is incorporated herein

2. Up to 360 days of a regimen Wherein the potent

tissue softening composition, 40% urea, is topically applied
to the affected area, and covered With a non-occlusive

bandage in the evening or morning and the antifungal
composition is applied, vice versa, in the morning or

evening.
[0017] 3. Up to 360 days of administration Wherein the
potent tissue softening composition, 40% urea, and the
antifungal composition are applied simultaneously under a
non-occlusive bandage in the morning or evening.

cation of the formulation is a cream, Which contains petro

by reference.
[0026] In addition to containing about 40 Wt- % of urea,
the composition includes skin protectants Which include a

combination of semi-solid and liquid petroleum fractions.
The semi-solid skin protectant is contained in about 5.5 to
about 20 Wt-% and includes petrolatum or a synthetic or
semi-synthetic hydrocarbon of the same nature as petrola
tum. Mixtures of such ingredients can also be used. The

[0018] 4. Up to 120 days of administration Wherein the
potent tissue softening composition, 40% urea, and the
antifungal composition are applied simultaneously under a
non-occlusive bandage in the morning or evening folloWed

preferred semi-solid material is petrolatum, commercially

by applying the tWo topical compositions, preferably

rolatum and contained in the composition in about 10 to

creams, every other day for an additional 90 days.

available from a Wide variety of sources.

[0027] The liquid portion skin protectant is a liquid pet
about 20 Wt-%. This material can include any synthetic or

semi-synthetic oleaginous liquid fraction. A preferred

[0019] The method of the present invention in Which the
agents are administered non-concurrently include, for
example: 40 days of topically applying to the affected area

embodiment is mineral oil, Which is a liquid mixture of

the potent tissue softener, 40% urea, With an occlusive

[0028] Another preferred ingredient encompassed in the
composition of the present invention is propylene glycol

bandage folloWed by an additional 110 days of administra
tion of an antifungal composition.

[0020] For the method of the present invention, the dura
tion of administration of the agents during either concurrent
or non-concurrent dosing Will vary according to the speci?c
extent of the onychomycosis being treated, but typically it is
Within the range of 90 to 210 days.

[0021] Topical Antifungal Agents
[0022] A pharmaceutical composition of the present
invention includes topical antifungal agents. The term “topi
cal antifungal agent” as used herein means any naturally

occurring, synthetic or semi-synthetic composition, or mix

hydrocarbons obtained from petroleum.

Which may be contained up to about 5 Wt- % in the

composition, preferably in the range of from about 1 to
about 5 Wt- %.

[0029] Although not to be held by theory, it is believed
that the mild antibacterial properties of the urea and propy

lene glycol alloW the composition of the present invention to
be free of conventional preservatives such as methyl para

ben, propyl and butyl imidaZolidinylurea, diaZolidinylurea,
methylchloroisothiaZolinone and methylisothiaZolinone.
[0030] Preferred tissue softening compositions employed
in the present invention are for example:

ture thereof, Which is safe for use in the methods of the

present invention, and is effective in killing or substantially
inhibiting the groWth of fungi, including but not limited to

dermatophytes or yeast, Epidermophyton, Microsporum,
Trichophyton and Candida albicans, and others.
[0023]

Antifungal agents useful herein include but are not

Ingredient
antifungal agent
urea

petrolatum or a synthetic or semi-synthetic

limited to: topical creams, ointments, solutions, lacquers and
gels containing as active agents, for example, amoroline,
betadine, bifonaZole, clotrimaZole, econaZole nitrate, iso

hydrocarbon, or a semi-solid mixture thereof

conaZole, ketoconaZole, miconaZole nitrate, nafti?ne hydro

alcohol or fatty acid, or a mixture thereof

liquid petrolatum or synthetic or semi-synthetic

Approximate Wt-%
0-5
40

5.5-20

10-20

oleaginous liquid fraction, or a mixture thereof

C1‘?18 aliphatic straight or branched chain fatty

0.25-2

propylene glycol

1-5

tolnaftate, and undecenoates. The above antifungal topical

glyceryl stearate
xanthan gum

1-3
0.01—0.5

compositions are knoWn to those skilled in the art. A

Water

chloride, oxiconaZole, sulfanaZole, terbina?ne, ticonaZole,
preferred antifungal agent is miconaZole nitrate.

balance

Dec. 6, 2001

US 2001/0049386 A1

[0036] The kit also provides indicia for distinguishing
between the ?rst and second unit dosage forms. The indicia
is a visible feature Which makes each unit dosage form

-continued
Ingredient

Approximate Wt—%

antifungal agent

0-5

urea

40

petrolatum or a synthetic or semi-synthetic

5.5—20

hydrocarbon, or a semi-solid mixture thereof

liquid petrolatum or a synthetic or semi-synthetic
oleaginous liquid fraction, or a mixture thereof

C1‘?18 aliphatic straight or branched chain fatty

10-20

0.25-2

alcohol or fatty acid, or a mixture thereof

propylene glycol

1-5

glyceryl stearate
xanthan gum

1-3
0.01—0.5

mixture of a carbomer and triethanolamine
Water

0.05—30
balance

distinguishable.
[0037]

The kit may include containers Where the unit

dosage forms are in the form of a tube. However, any

conventional pharmaceutical container is suitable. Examples
include bottles, jars, canisters and packets.

[0038] By Way of example, a subject suffering from ony
chomycosis may use the kit or convenience pack as folloWs:

[0039]

[0040] A. Prior to application, carefully Wash dam

aged toenail and surrounding skin; dry thoroughly.
[0041]

[0031] If desired, the antifungal agent in an amount up to
5% as noted above may be incorporated in the above

[0032] A typical formulation representing the particular

B. Apply a coating of the PROTECTIVE

GEL on the skin surrounding the toenail plate, to
protect the healthy skin in contact With the dam

aged nail.

compositions to provide a single pharmaceutical composi
tion of the present invention.

1. A.M. APPLICATION:

[0042] C. Use the enclosed applicator to apply a
light coating of the tissue softening 40% urea
composition over the entire damaged toenail, to

and most preferred embodiment of the tissue softening

soften nail tissue or, alternatively, to remove the

composition is illustrated as folloWs:

nail, if desired.

[0043] D. Apply a light coating of the ANTIFUN
GAL cream over the entire damaged toenail or,
Ingredient
Puri?ed Water
Urea USP

36.149
40.000

Carbopol 940

0.150

Petrolatum
Mineral oil

5.940
12.060

Glyceryl stearate
Cetyl alcohol

1.875
0.626

Propylene glycol

3.000

Xanthan gum
Trolamine NF

0.050
0.150

TOTAL

alternatively, on the affected area (on top of the
coating of the urea composition).

% W/W

100.000

[0044]

E. Cover toenail With the TOE SHIELD

dressing.
[0045]

2. PM. APPLICATION

[0046] A. Pull back the top ?ap of the TOE

SHIELD dressing.
[0047]

B. Use the enclosed applicator to apply a light

coating of the urea composition over the entire

damaged toenail, to soften nail tissue.
[0033] The present invention also includes a kit or dis
penser container, eg a box or package, Which includes the

[0048]

C. Apply a light coating of the ANTIFUN

GAL cream over the entire damaged toenail (on

top of the coating of urea composition).

individual dosage regimens, a ?rst unit dosage form of the
40% urea tissue softening composition and a second unit

[0049]

containers. Both unit dosage forms are topically adminis
tered and are preferably creams.

D. Re-cover toenail With TOP SHIELD

dressing.

dosage form being the antifungal composition in individual

[0050]

3. MORNING OF NEXT DAY

[0051] A. Discard used TOE SHIELD dressing.

[0034] The kit also includes an occlusive dressing, e.g.
bandages and may optionally include an applicator. A par
ticular advantageous dressing is an adhesive toe shield

[0052] B. Repeat above steps, A through D, for

dressing Which is included in an individual container in the
kit. The covering of the creams With the occlusive dressing

[0053]

A.M. APPLICATION.
C. Cover toenail With a neW TOP SHIELD

dressing.

helps the therapeutic agents penetrate the skin.
[0035] The kit further includes a protective gel in its oWn
individual container. The protective gel is used to protect the
healthy skin in contact With the damaged nail. The gel is
preferably petroleum jelly, also knoWn as White petroleum or

White soft paraf?n. Other similar occluding excipients may
be used such as hydrophobic materials derived from natural
or synthetic sources. Examples include lanolin, White oint

ment, petrolatum, and the like.

We claim:

1. A method of treating onychomycosis comprising
administering either concurrently or non-concurrently to the
nail area of a patient in need thereof:

(a) a therapeutically effective amount of a tissue softening
composition comprising an effective amount of urea

and the balance being dermatologically acceptable
excipients; and

Dec. 6, 2001

US 2001/0049386 A1

(b) an antifungal composition comprising a therapeuti
cally effective amount of an antifungal agent and a

pharmaceutically acceptable carrier.
2. The method of claim 1, Wherein the tissue softening
composition comprises from about 40 to 50 Wt-% urea.
3. The method of claim 1, Wherein the tissue softening
composition comprises about 40 Wt-% urea.
4. The method of claim 1, Wherein the tissue softening

composition and the antifungal composition are adminis

tered topically and concurrently.
5. The method of claim 1, Wherein the tissue softening
composition and the antifungal composition are adminis

tered topically and non-concurrently.
6. The method of claim 1, Wherein the dermatologically

acceptable excipients of the tissue softening composition
comprise skin protectants of an oleaginous nature derived
from petroleum, emulsi?ers and thickeners.
7. The method of claim 6, Wherein the skin protectants are
a mixture of a semi-solid petrolatum or a synthetic or

semi-synthetic hydrocarbon or a mixture thereof, and a

liquid petrolatum or a synthetic or semi-synthetic oleaginous
liquid derivative thereof, or a mixture thereof.

8. The method of claim 7, Wherein the semi-solid petro
latum is present in an amount from about 5.5. to about 20

Wt-%.
9. The method of claim 7, Wherein the liquid petrolatum
is present in an amount of from about 10 to about 20 Wt- %.

10. The method of claim 6, Which further comprises up to

5 Wt-% of propylene glycol.
11. The method of claim 1, Wherein the tissue softening

composition comprises:
(a) about 40 Wt- % urea;
(b) about 5.5 to about 20 Wt- % petrolatum or a synthetic
or semi-synthetic hydrocarbon, or a semi-solid mixture

thereof;
(c) about 10 to about 20 Wt-% of a liquid petrolatum or a

synthetic or semi-synthetic oleaginous liquid fraction,
or a mixture thereof;

(d) about 0.25 to about 2 Wt- % of a C16_18 aliphatic
straight or branched chain fatty alcohol or fatty acid, or

(f) about 1 to about 3 Wt-% glyceryl stearate;
(g) about 0.01 to about 0.5 Wt-% xanthan gum;
(h) about 0.05 to about 30 Wt-% of a mixture of a

carbomer and triethanolamine; and

(i) the balance being Water.
13. The method of claim 1, Wherein the antifungal com

position is selected from the group consisting of topical

creams, ointments, solutions, lacquers, and gels.
14. The method of claim 1, Wherein the antifungal agent
is selected from the group consisting of amoroline, betadine,

bifonaZole, clotrimaZole, econaZole nitrate, isoconaZole,
ketoconaZole, miconaZole nitrate, nafti?ne hydrochloride,

oxiconaZole, sulfanaZole, terbina?ne, ticonaZole, tolnaftate,
and undecenoates.

15. The method of claim 1, Wherein the antifungal agent
is miconaZole nitrate.
16. Akit for use in the treatment of onychomycosis, Which

comprises:
(a) a ?rst unit dosage form of a tissue softening compo
sition comprising an effective amount of urea and the

balance being dermatologically acceptable excipients;
(b) a second unit dosage form of an antifungal composi
tion comprising an antifungal agent and a pharmaceu

tically acceptable carrier;
(c) an occlusive dressing; and

(d) a protective gel.
17. The kit of claim 16, Wherein the tissue softening
composition comprises about 40 Wt-% urea.
18. The kit of claim 16, Wherein the unit dosage forms are
topical cream compositions.
19. The kit of claim 16, Wherein the ?rst and second unit
dosage forms are mutually distinguishable by a visible
feature.
20. The kit of claim 16, Wherein the dressing is a toe

shield dressing.
21. The kit of claim 16, Wherein the protective gel is

petroleum jelly.
22. A topical antifungal composition for treating onycho

(e) about 1 to about 5 Wt-% propylene glycol;

mycosis comprising up to 5 Wt.% of an antifungal agent in
admixture With a tissue softening composition comprising
about 40% urea and the balance being dermatologically

(f) about 1 to about 3 Wt-% glyceryl stearate;

acceptable excipients.

(g) about 0.01 to about 0.5 Wt-% xanthan gum; and

softening composition comprises:

a mixture thereof;

(h) the balance being Water.
12. The method of claim 1, Wherein the tissue softening

composition comprises:
(a) about 40 Wt-% urea;
(b) about 5.5 to about 20 Wt-% petrolatum or a synthetic
or semi-synthetic hydrocarbon, or a semi-solid mixture

thereof;
(c) about 10 to about 20 Wt-% of a liquid petrolatum or a

synthetic or semi-synthetic oleaginous liquid fraction,
or a mixture thereof;

(d) about 0.25 to about 2 Wt-% of a C16_18 aliphatic
straight or branched chain fatty alcohol or fatty acid, or
a mixture thereof;

(e) about 1 to about 5 Wt-% propylene glycol;

23. The composition of claim 22, Wherein the tissue
(a) about 40 Wt-% urea;
(b) about 5 .5 to about 20 Wt-% petrolatum or a synthetic
or semi-synthetic hydrocarbon, or a semi-solid mixture

thereof;
(c) about 10 to about 20 Wt- % of a liquid petrolatum or

a synthetic or semi-synthetic oleaginous liquid fraction,
or a mixture thereof;

(d) about 0.25 to about 2 Wt-% of a C16_18 aliphatic
straight or branched chain fatty alcohol or fatty acid, or
a mixture thereof;

(e) about 1 to about 5 Wt- % propylene glycol;
(f) about 1 to about 3 Wt- % glyceryl stearate;
(g) about 0.01 to about 0.5 Wt-% xanthan gum; and
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(h) the balance being Water.
24. The composition of claim 22, Wherein the tissue

softening composition comprises:

(e) about 1 to about 5 Wt-% propylene glycol;
(f) about 1 to about 3 Wt- % glyceryl stearate;

(a) about 40 Wt- % urea;

(g) about 0.01 to about 0.5 Wt-% xanthan gum;

(b) about 5.5 to about 20 Wt- % petrolatum or a synthetic

(h) about 0.05 to about 30 Wt-% of a mixture of a

or semi-synthetic hydrocarbon, or a semi-solid mixture

thereof;
(c) about 10 to about 20 Wt- % of a liquid petrolatum or

a synthetic or semi-synthetic oleaginous liquid fraction,
or a mixture thereof;

(d) about 0.25 to about 2 Wt-% of a C16_18 aliphatic
straight or branched chain fatty alcohol or fatty acid, or
a mixture thereof;

carbomer and triethanolamine; and

(i) the balance being Water.
25. The composition of claim 23, Wherein the antifungal
agent is miconaZole nitrate.
26. The composition of claim 22, Wherein the antifungal
agent is miconaZole nitrate.

