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(57) ABSTRACT 

The present invention provides a topical drug delivery 
system which comprises: a therapeutically effective amount 
of an anti -alopecia agent; at least one dermal penetration 
enhancer, which is a safe skin-tolerant ester sunscreen ester; 
and a volatile liquid. The invention also provides a method 
for administering at least one systemic acting anti-alopecia 
agent to an animal which comprises applying an effective 
amount of the anti-alopecia agent in the form of the drug 
delivery system of the present invention. 
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TOPICAL DELIVERY OF ANTI-ALOPECIA 
AGENTS 

[0001] This application is a continuation in part applica­
tion based on Ser. No. 09/910,780 filed on Jul. 7, 2001. 

FIELD OF THE INVENTION 

[0002] The present invention relates to topical drug deliv­
ery. More specifically, the invention relates to a topical 
absorption/penetration enhancing agent for use in the deliv­
ery of anti -alopecia agents and anti -alopecia agent deriva­
tives to an animal, including a human. The invention also 
relates to a system for the non-occlusive delivery to an 
animal of anti-alopecia agents and anti-alopecia agent 
derivatives across a dermal surface of the animal. 

BACKGROUND OF THE INVENTION 

[0003] There is a constant need for methods for the safe 
and effective administration of physiologically active 
agents, such as anti-alopecia agents. For many medications 
it is important that the administration regime is as simple and 
non-invasive as possible in order to maintain a high level of 
compliance by the patient. 

[0004] Oral administration is one particular regime that is 
commonly used because it is a relatively simple to follow. 
However, the oral administration route is also complicated 
because of complications associated with gastrointestinal 
irritation and with drug metabolism in the liver. These 
complications may result in side effects, including mood 
disturbance (Altomare et al., 2002, 1 Dermatol. 29(10):665-
9), unilateral gynecomastia (Ferrando et al., 2002, Arch 
Dermatol. 138(4):543-4), decreased libido, erectile dysfunc­
tion and ejaculation disorder as reported for the oral admin­
istration of finasteride (McClellan et al., 1999, Drugs 
57(1):111-26). 

[0005] Administration of physiologically active agents 
through the skin ('topical drug delivery') has received 
increased attention because it not only provides a relatively 
simple dosage regime but it also provides a relatively slow 
and controlled route for release of a physiologically active 
agent into the local tissue. However, topical drug delivery is 
complicated by the fact that the skin behaves as a natural 
barrier and therefore transport of agents through the skin is 
a complex mechanism. 

[0006] Structurally, the skin consists of two principle 
parts, a relatively thin outermost layer (the 'epidermis') and 
a thicker inner region (the 'dermis'). The outermost layer of 
the epidermis (the 'stratum corneum') consists of flattened 
dead cells which are filled with keratin. The regions between 
the flattened dead cells of the stratum corneum are filled with 
lipids which form lamellar phases that are responsible for 
the natural barrier properties of the skin. 

[0007] For effective local delivery of a physiologically 
active agent applied to the surface of the skin ('topical 
application'), the agent must be partitioned firstly from the 
vehicle into the stratum corneum, it must typically then be 
diffused within the stratum corneum before being partitioned 
from the stratum corneum to the local tissues including the 
viable epidermis, dermis, subcutis and appendageal. 

[0008] To overcome some of the problems with topical 
delivery that are associated with transport across the dermal 
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layers ('percutaneous absorption'), physiologically active 
agents are commonly formulated with incorporation of one 
or more dermal penetration enhancers which are often 
lipophilic chemicals that readily partition into the stratum 
corneum whereupon they exert their effects on improving 
the transport of drugs across the skin barrier (Finnin et al., 
1999, J.Pharm Sci., 88(10), 755-758). 

[0009] There is a need for improved compositions for 
topical delivery of anti-alopecia agents. 

SUMMARY 

[0010] According to the present invention there is pro­
vided a topical drug delivery system which comprises: 

[0011] a. a therapeutically effective amount of an anti­
alopecia agent; 

[0012] b. at least one dermal penetration enhancer, which 
is a safe skin-tolerant ester sunscreen of formula (I): 

(I) 

[0013] wherein: 

[0014] R1 is hydrogen, lower alkyl, lower alkoxy, halide, 
hydroxy or NR3R4

; 

[0015] R2 is a C8 to C18 alkyl, 

[0016] R3 and R4 are each independently hydrogen, lower 
alkyl or R3 and R4 together with the nitrogen atom to which 
they are attached form a 5- or 6-membered heterocyclic ring; 

[0017] n is 0 or 1, and 

[0018] q is 1 or 2, 

[0019] wherein when n is 0 and R 1 is NR 3 R 4 , then NR 3 R 4 

is para -substituted; and wherein said dermal penetration 
enhancer is present in an amount of from about 10 to about 
10,000 wt % based on the weight of the anti-alopecia agent; 
and 

[0020] c. at least one volatile liquid. 

[0021] In addition to providing improved percutaneous 
absorption efficiency, the composition of the invention may 
also provide lower irritancy than some other more occlusive 
delivery systems such as transdermal patches, because the 
composition is non-occlusive to the skin. 

[0022] More preferably the dermal penetration enhancer is 
selected from the group consisting of a C8 to C18 alkyl 
para-aminobenzoate, C8 to C18 alkyl dimethyl-para-ami­
nobenzoate, C8 to C18 alkyl cinnamate, C8 to C18 alkyl 
methoxycinnamate or C8 to C18 alkyl salicylate. Most pref­
erably the dermal penetration enhancer is octyl salicylate, 
octyl dimethyl para-aminobenzoate or octyl para-methoxy­
cinnamate (Padimate 0). 

[0023] The drug delivery systems according to the inven­
tion may comprise one or more anti-alopecia agents together 
with the penetration enhancer incorporated into a dosage 
form for topical application to the skin of animals. 
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[0024] Suitable dosage forms include creams, lotions, 
gels, ointments, mousses, sprays, aerosols, or any one of a 
variety of topical devices for use in the continuous admin­
istration of locally active drugs by absorption into the skin. 
Some examples of suitable vehicles are given in U.S. Pat. 
Nos. 3,598,122, 3,598,123, 3,742,951, 3,814,097, 3,921, 
636, 3,993,072, 3,993,073, 3,996,934, 4,031,894, 4,060,084, 
4,069,307, 4,201,211, 4,230,105, 4,292,299, 4,292,303, 
5,323,769, 5,023,085, 5,474,783, 4,941,880 and 4,077,407. 
These disclosures are thus hereby incorporated herein by 
reference. 

[0025] Optionally the drug delivery system may contain 
pharmaceutical compounding agents, such as one or more 
thickening agents such as cellulosic thickening agents, eth­
ylcellulose, hydroxypropyl cellulose, hydroxypropyl meth­
ylcellulose, povidone, polyacrylic acids such as carbopol, 
Sepigel® (polyacrylamide/isoparaffin/laureth-7), the Gan­
trez® series of polymethyl vinyl ether/maleic anhydride 
copolymers such as the butyl ester of PVM/MA copolymer 
Gantrez® A-425, and any thickening agent known in the art 
that has good compatibility with the volatile liquid and 
enhancers of the present invention. 

[0026] Anti-alopecia agents that may be used in the drug 
delivery system of the present invention include any anti­
alopecia agents which are compatible with the dermal pen­
etration enhancers of the present invention and which can be 
delivered through the skin with the assistance of the dermal 
penetration enhancer to achieve the desired effect. Suitable 
anti-alopecia agents include, but are not limited to, minoxi­
dil, cromakalin, pinacidil, naminidil, diphenylcycloprope­
none, tricomin, antiandrogen agents such as cyproterone 
acetate, danazol and fiutamide, 5-alpha reductase inhibitors 
such as finasteride, turosteride, LY-191704, MK-306 and 
dutasteride (U.S. Pat. No. 4,377,584), and those compounds 
selected from the classes of s-triazines, benzopyrans, pyri­
dinopyrans and thiane-1-oxides or pharmaceutically accept­
able salts or derivatives of any one of the aforementioned. 

[0027] In one preferred form of the invention the drug 
delivery system comprises on a weight basis from about 0.1 
to about 10% of the anti-alopecia agent, from about 0.1 to 
10% of the at least one dermal penetration enhancer and 
from about 45 to 99.8% of a volatile liquid. In another 
preferred form the volatile liquid is ethanol, isopropanol or 
mixture thereof in the range of about 80 to 98%. 

[0028] In yet another preferred form of the invention the 
drug delivery system comprises, on a weight basis, from 
about 1 to 5% of an anti-alopecia agent, from about 1 to 5% 
of the dermal penetration enhancer, from about 45 to 90% 
ethanol, isopropanol or mixture thereof, 5 to 45% water; and 
optionally 0.5 to 5% of a thickening agent. 

[0029] Whilst it is preferred that the anti-alopecia agent 
and penetration enhancer be delivered by simultaneous 
administration, the penetration enhancer may be applied 
before or after the application of the anti-alopecia agent, if 
desired. 

[0030] The present invention also provides a method for 
administering at least one systemic or locally acting anti­
alopecia agent to an animal which comprises applying an 
effective amount of the anti -alopecia agent in the form of the 
drug delivery system of the present invention. 

[0031] Preferably the animal is a human but the invention 
also extends to the treatment of non-human animals. 
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[0032] Preferably the drug delivery system is not super­
saturated with respect to the anti-alopecia agent. As the 
volatile liquid of the drug delivery system evaporates, the 
resulting non-volatile composition is rapidly driven into the 
dermal surface. It is possible that as the volatile liquid 
evaporates, the non-volatile dermal penetration enhancer 
becomes supersaturated with respect to the anti-alopecia 
agent. However, it is preferred that any supersaturation does 
not occur before transport of the resulting non-volatile 
composition across the epidermal surface has occurred. 

[0033] It is most desirable that, after application of the 
drug delivery system, the volatile component of the delivery 
system evaporates and the area of skin to which the drug 
delivery system was applied becomes touch-dry. Preferably 
said area of skin becomes touch-dry within 10 minutes, more 
preferably within 3 minutes, most preferably within 1 
minute. 

[0034] The group of dermal penetration enhancing ester 
sunscreen compounds of the present invention are particu­
larly suitable for topical delivery anti-alopecia agents 
through the skin of an animal. These dermal penetration 
enhancing compounds are of low toxicity to the skin and are 
excellent promoters of percutaneous absorption. 

[0035] Preferred volatile liquids of the present invention 
include safe skin-tolerant solvents such as ethanol and 
isopropanol. An aerosol propellant, such as dimethyl ether, 
may constitute a volatile liquid for the purpose of the present 
invention. 

[0036] Surprisingly the group of dermal penetration com­
pounds identified enhance the absorption of anti-alopecia 
agents through the skin while avoiding the significant phar­
macological disadvantages and toxicities of prior art enhanc­
ers. Additionally, the group of compounds of the invention 
surprisingly exhibit appreciable penetration into and sub­
stantivity for the outer layers of the skin, namely the stratum 
corneum which has previously presented a formidable bar­
rier to percutaneous drug absorption. 

[0037] In drug delivery systems according to the present 
invention a pharmaceutical compounding agent, co-solvent, 
surfactant, emulsifier, antioxidant, preservative, stabiliser, 
diluent or a mixture of two or more of said components may 
be incorporated in these systems as is appropriate to the 
particular route of administration and dosage form. The 
amount and type of components used should be compatible 
with the dermal penetration enhancers of this invention as 
well as with the anti-alopecia agent. A co-solvent or other 
standard adjuvant, such as a surfactant, may be required to 
maintain the anti -alopecia agent in solution or suspension at 
the desired concentration. 

[0038] The pharmaceutical compounding agents can 
include paraffin oils, esters such as isopropyl myristate, 
ethanol, silicone oils and vegetable oils. These are prefer­
ably used in the range 1 to 50%. Surfactants such as 
ethoxylated fatty alcohols, glycerol mono stearate, phos­
phate esters, and other commonly used emulsifiers and 
surfactants preferably in the range of 0.1 to 10% may be 
used, as may be preservatives such as hydroxybenzoate 
esters for preservation of the compound preferably in 
amounts of 0.01% to 0.5%. Typical co-solvents and adju­
vants may be ethyl alcohol, isopropyl alcohol, acetone, 
dimethyl ether and glycol ethers such as diethylene glycol 
mono ethyl ether. These may be used in amounts of 1 to 
50%. 
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[0039] Because of the effect of the penetration enhancer of 
the invention, the dosage of the anti-alopecia agent may 
often be less than that conventionally used. It is proposed 
that, a dosage near the lower end of the useful range of the 
particular anti-alopecia agent may be employed initially and 
increased as indicated from the observed response if neces­
sary. 

[0040] The concentration of anti-alopecia agent used in 
the drug delivery system will depend on its properties and 
may be equivalent to that normally utilised for the particular 
anti-alopecia agent in conventional formulations. Both the 
amount anti-alopecia agent and the amount of penetration 
enhancer will be influenced by the type of effect desired. 

[0041] Where it is desired to achieve higher local concen­
tration of an anti-alopecia agent, proportionately higher 
concentrations of the enhancer of the invention may be 
required in the topical drug delivery system of the present 
invention, and the amount of anti-alopecia agent included in 
the composition should be sufficient to provide the tissue 
level desired. 

[0042] The concentration of absorption/penetration 
enhancer may be in the range from 10-10,000 weight percent 
of absorption/penetration enhancer based upon the weight of 
anti-alopecia agent. The ratio of penetration enhancer to 
anti-alopecia agent may vary considerably and will be 
governed as much as anything, by the pharmacological 
results that are required to be achieved. In principle, it is 
desirable that as little absorption enhancer as possible is 
used. On the other hand, for some anti-alopecia agents, it 
may well be that the upper range of 10,000% by weight will 
be required. It is preferred that the penetration enhancer and 
anti-alopecia agent are in approximately equal proportions. 

[0043] A particular advantage of the drug delivery system 
of the present invention is that patient compliance is 
improved as the system does not occlude the skin. As a result 
local irritation and allergic sensitization problems arising 
from prolonged exposure of the skin to both the delivery 
system of occlusive transdermal patch devices and the 
adhesive used to affix these patches to the skin are reduced. 

[0044] The following definitions apply through this 
description and the claims which follow. 

[0045] The term "comprise" or variations such as "com­
prising" and "comprises" will be understood to imply the 
inclusion of a stated integer or group of integers but not the 
exclusion of any other integer or group of integers. 

[0046] The terms "topical" and "transdermal" are used 
herein in the broadest sense to refer to being able to pass 
through unbroken skin. 

[0047] The term "dermal penetration enhancer" is used 
herein in its broadest sense to refer to an agent which 
improves the rate of percutaneous transport of active agents 
across the skin or use and delivery of active agents to 
organisms such as animals, whether it be for local applica­
tion or systemic delivery. 

[0048] The term "non-occlusive" is used herein in its 
broadest sense to refer to not trapping or closing the skin to 
the atmosphere by means of a patch device, fixed reservoir, 
application chamber, tape, bandage, sticking plaster, or the 
like which remains on the skin at the site of application for 
a prolonged length of time. 
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[0049] The term "stratum corneum" is used herein in its 
broadest sense to refer to the outer layer of the skin, which 
is comprised of (approximately 15) layers of terminally 
differentiated keratinocytes made primarily of the proteina­
ceous material keratin arranged in a 'brick and mortar' 
fashion with the mortar being comprised of a lipid matrix 
made primarily from cholesterol, ceramides and long chain 
fatty acids. The stratum corneum creates the rate-limiting 
barrier for diffusion of the active agent across the skin. 

[0050] The term "skin-depot" is used herein in its broadest 
sense to refer to a reservoir or deposit of active agent and 
dermal penetration enhancer within the stratum corneum, 
whether it be intra-cellular (within keratinocytes) or inter­
cellular. 

[0051] The term "volatile:non-volatile liquid vehicle" is 
used in the art to refer to a liquid pharmaceutical vehicle 
comprising a volatile liquid mixed with a non-volatile liquid 
vehicle, such as a dermal penetration enhancer. A system or 
vehicle comprising a volatile liquid mixed with a non­
volatile dermal penetration enhancer when described herein 
is used in its broadest sense to include those systems known 
as volatile:non-volatile liquid vehicles. 

[0052] Alkyl and alkoxy groups referred to herein may be 
either straight chain or branched. The term "lower alkyl" 
means alkyl groups containing from 1 to 5 carbon atoms. 
The term lower alkoxy has a similar meaning. The term 
"long chain alkyl" means alkyl groups containing from 5 to 
18 carbon atoms, more preferably 6 to 18 carbon atoms. The 
term "halide" means fluoride, chloride, bromide or iodide. 
The term "heterocyclic ring" is herein defined to mean a ring 
of carbon atoms containing at least one hetero atom, and 
further the ring may be saturated or unsaturated to any 
allowable degree. 

[0053] The term "sunscreen" is used herein in its broadest 
sense to refer to a chemical agent capable of filtering out 
ultraviolet light. 

[0054] The drug delivery system of the present invention 
enables a wide range of anti -alopecia agents to be delivered 
through the skin to achieve a desired systemic effect. The 
drug delivery system preferably comprises the anti-alopecia 
agent intimately mixed with a non-volatile dermal penetra­
tion enhancer and a volatile liquid. Where the drug delivery 
system is applied to the skin, the anti-alopecia agent and 
non-volatile liquid are thermodynamically driven into the 
skin as the volatile liquid evaporates. Once within the skin 
the non-volatile liquid may either disrupt the lipid matrix 
and/or act as a solubilizer to allow an enhanced penetration 
rate of the anti -alopecia agent through the skin and into the 
subject being treated. In this way, the dermal penetration 
enhancer acts as a vehicle and many systemic active anti­
alopecia agents are able to be percutaneously administered 
to an animal. 

[0055] It is believed that the non-volatile dermal penetra­
tion enhancer is readily absorbed into the stratum corneum 
in sufficient quantities to form a reservoir or depot of the 
dermal penetration enhancer within the stratum corneum. 
The dermal penetration enhancer also contains the anti­
alopecia agent to be administered and as the dermal pen­
etration enhancer crosses into the skin to form the skin­
depot, the anti -alopecia agent contained therein is 
transported through the skin and contained within the depot. 
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These depots are believed to form within the lipid matrix of 
the stratum corneum wherein the lipid matrix creates a 
rate-limiting barrier for diffusion of the anti-alopecia agent 
across the skin and allows the dermally administered anti­
alopecia agent to be topically released over a period of time, 
usually up to 24 hours. 

[0056] Once the volatile liquid of the drug delivery system 
has evaporated, driving the mixture of non-volatile dermal 
penetration enhancer and anti -alopecia agent into the stra­
tum corneum, the outer surface of the skin is then substan­
tially free of anti-alopecia agent and non-volatile dermal 
penetration enhancer. Normal touching, wearing of clothes, 
rinsing or even washing of the skin will not, to any signifi­
cant extent, affect delivery of the anti-alopecia agent or 
displace either the anti-alopecia agent or the non-volatile 
dermal penetration enhancer, once the volatile liquid has 
evaporated. 

[0057] This is in contrast to prior-art systems where super­
saturated solutions are used to increase the rate of drug 
permeation across the skin. Such supersaturated solutions 
are susceptible of ready precipitation and require stabiliza­
tion, such as with polymers, or protection from external 
surfaces or objects which may effect nucleation. 

[0058] The rate of absorption of the anti-alopecia agent via 
the stratum corneum is increased by the non-volatile dermal 
penetration enhancer. The anti-alopecia agent may be dis­
solved or suspended in the dermal penetration enhancer at 
the time when it is being transported from the surface of the 
skin and into the stratum corneum. The performance of the 
dermal penetration enhancer to deliver a desired anti-alope­
cia agent varies with differences in both the nature of the 
dermal penetration enhancer and the anti -alopecia agent. It 
is understood that different dermal penetration enhancers 
may need to be selected to be appropriate for delivery of 
various anti -alopecia agents. 

[0059] Diseases or conditions that may be treated by using 
the drug delivery system and methods of the present inven­
tion include, but are not limited to, alopecia due to the 
expanding understanding of the benefit of anti-alopecia 
agents for such purposes, hair loss, baldness, hair breakage, 
psoriasis, itchiness of scalp and other scalp problems in 
women and men. 

[0060] The drug delivery system of the present invention 
may be applied to the skin by means of an aerosol, spray, 
pump-pack, brush, swab, or other applicator for the dosing 
of topical liquids. 

DETAILED DESCRIPTION 

[0061] The invention will now be described with reference 
to the following examples and accompanying figure. The 
examples and figure are not to be construed as limiting the 
invention in any way. They are included to further illustrate 
the present invention and advantages thereof. 

[0062] In the accompanying figure: 

[0063] FIG. 1 Shows the cumulative amount of finasteride 
penetrating across human epidermis (ug/cm2

) versus time 
(hours) for the topical solution composition 1A with or 
without the dermal penetration enhancer, octyl salicylate. 
Error bars represent Standard Error of the Mean (SEM). 

4 
May 20,2004 

[0064] In the examples, the effectiveness of the penetra­
tion enhancers is illustrated by measuring the skin penetra­
tion of formulations incorporating a number of anti-alopecia 
agents with the dermal penetration enhancers. Also, the skin 
penetration of anti-alopecia agents was measured with for­
mulations of the anti-alopecia agents with common adju­
vants, which serve as control formulations. The comparisons 
made generally consisted of measuring the relative penetra­
tion through human skin of the various formulations. In 
every case, those formulations which contained the dermal 
penetration enhancers delivered more of the anti-alopecia 
agent through the skin than did the corresponding control 
formulation. 

EXAMPLE 1 

[0065] Topical compositions 

Composition 1A 

Component Amount 

Finasteride 0.2% w/v 
Aqueous ethanol to 100 mL 

(95% v/v) 

Composition 1B 

Component 

Finasteride 
Octyl salicylate 

Aqueous ethanol 
(95% v/v) 

Amount 

0.2% w/v 
5%w/v 

to 100 mL 

[0066] As shown in FIG. 1 the addition of the safe 
sunscreen ester dermal penetration enhancer, octyl salicy­
late, surprisingly caused a marked 10-fold increase in the 
transdermal delivery of finasteride across the skin (p<0.01). 

[0067] The diffusion experiments were performed using 
human epidermis as the model membrane. These experi­
ments were performed over 24 h with stainless steel, flow­
through diffusion cells based on those previously described, 
(Cooper, 1984, J. Pharm. Sci., 73, 1153-1156.) except that 
the cell was modified to increase the diffusional area to 1.0 
cm2

. A finite dose of 100 ,ul/cm2 of the formulation was 
applied to the diffusion cell and left uncovered for the 
diffusion of the experiment. A piece of stainless steel wire 
mesh was placed directly below the skin in the receptor 
chamber of the diffusion cell to maintain a turbulent flow of 
receptor solution below the skin. The diffusion cells were 
maintained at a flow rate of approximately 1.0 mL/cm2/h by 
a microcassette peristaltic pump (Watson Marlow 505S, 
UK). The cells were kept at 32±0.5° C. by a heater bar and 
the samples are collected into appropriately sized plastic 
vials on an automated fraction collector (Isco Retriever II, 
Lincoln, Nebr.) at specified intervals. The receptor solution 
(10% ethanol in water with 0.002% w/v sodium azide) 
maintained sink conditions beneath the skin. 

[0068] Samples were analysed for finasteride directly by 
RP-HPLC using the following conditions; [Column-Wa­
ters Symmetry C18 column (3.9x150 mm) with a 5 ,urn 
support size; Mobile phase-45% Acetonitrile/55% water; 
Flow rate 1 mL/min; Absorbance-210 nm; and Injection 
volume-200 ,uL]. 
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EXAMPLE 2 

[0069] Topical compositions 

Composition 2A 

Component Amount 

Flutamide 0.2% w/v 
Aqueous ethanol to 100 mL 
(95% v/v) 

Composition 2B 

Component 

Flutamide 
Octyl salicylate 
Aqueous ethanol 
(95% v/v) 

Amount 

0.2% w/v 
5%w/v 

to 100 mL 

1. A transdermal drug delivery system which comprises: 

a. a therapeutically effective amount of an anti-alopecia 
agent; 

b. at least one dermal penetration enhancer, which is a safe 
skintolerant ester sunscreen of formula (I): 

(I) 

wherein 

R1 is hydrogen, lower alkyl, lower alkoxy, halide, 
hydroxy or NR3 

R4, 

R2 is a C8 to C18 alkyl, 

R3 and R4 are each independently hydrogen, lower alkyl 
or R3 and R4 together with the nitrogen atom to which 
they are attached form a 5- or 6-membered heterocyclic 
ring; 

n is 0 or 1, and 

q is 1 or2, 

wherein when n is 0 and R1 is NR3 R4
, then NR3 R4 is 

para-substituted; and wherein said dermal penetration 
enhancer is present in an amount of from about 10 to 
about 10,000 wt % based on the weight of the anti­
alopecia agent; and 

c. a volatile liquid: 
2. A transdermal drug delivery system according to claim 

1, wherein the dermal penetration enhancer is octyl salicy­
late. 

3. A transdermal drug delivery system according to claim 
2, wherein the anti-alopecia agent is selected from the list 
consisting of minoxidil, cromakalin, pinacidil, naminidil, 
diphenylcyclopropenone, cyproterone acetate, danazol, tri­
comin, turosteride, LY-191704, MK-306, dutasteride and 
those compounds selected from the classes of s-triazines, 
benzopyran, pyridinopyran and thiane-1-oxides or ph arm a­
ceutically acceptable salts or derivatives of any one of the 
aforementioned. 

4. A transdermal drug delivery system according to claim 
2, wherein the anti-alopecia agent is a 5-alpha reductase 
inhibitor. 
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5. A transdermal drug delivery system according to claim 
4, wherein the 5-alpha reductase inhibitor is finasteride. 

6. A transdermal drug delivery system according to claim 
2, wherein the anti-alopecia agent is an antiandrogen. 

7. A transdermal drug delivery system according to claim 
6, wherein the antiandrogen is fiutamide. 

8. A transdermal drug delivery system according to claim 
1, wherein the volatile liquid is ethanol, isopropanol or 
mixture thereof. 

9. A transdermal drug delivery system according to claim 
8 comprising on a weight basis: 

a. from about 0.1 to about 10% of the anti-alopecia agent; 

b. from about 1 to 10% of the dermal penetration 
enhancer; and 

c. from about 45 to 99.8% ethanol, isopropanol or mixture 
thereof. 

10. A transdermal drug delivery system according to 
claim 8 comprising on a weight basis: 

a. from about 0.1 to about 6% of the anti-alopecia agent; 

b. from about 1 to 10% of the dermal penetration 
enhancer; and 

c. from about 80 to 98% ethanol, isopropanol or mixture 
thereof. 

11. A transdermal drug delivery system according to claim 
8 which comprises on a weight basis: 

a. 0.1 to 6% finasteride; 

b. from about 1 to 10% octyl salicylate; and 

c. from about 80 to 98% Alcohol USP (95% ethanol). 
12. A transdermal drug delivery system according to 

claim 8 which comprises on a weight basis: 

a. 0.1 to 5% finasteride; 

b. from about 1 to 5% octyl salicylate; and 

c. from about 45 to 90% ethanol, isopropanol or mixture 
thereof; 

d. 5 to 45% water; and 

e. 0.5 to 5% of a thickening agent. 
13. A method for administering at least one systemic 

acting anti-alopecia agent to an animal which comprises 
applying an effective amount of the anti-alopecia agent in 
the form of a drug delivery system according to claim 1. 

14. A method according to claim 13, wherein the anti­
alopecia agent is finasteride. 

15. A method according to claim 14, wherein the drug 
delivery system is applied to the skin of the human or animal 
covering a delivery surface area between 10 and 800 cm2

. 

16. A method according to claim 14, wherein the drug 
delivery system is applied to the skin of the human or animal 
covering a delivery surface area between 10 and 400 cm2

. 

17. A method according to claim 14, wherein the drug 
delivery system is applied to the skin of the human or animal 
covering a delivery surface area between 10 and 200 cm2

. 

18. A method according to claim 14, wherein the drug 
delivery system is applied using a fixed or variable metered 
dose applicator. 

* * * * * 


