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A TOPICAL COMPOSITION COMPRISING A FILM-FORMING POLYMER FOR DELIVERING AN
ACTIVE INGREDIENT TO SKIN

FIELD OF INVENTION

The present invention relates to a sprayable pharmaceutical composition for application
on skin and containing a film-forming polymer and at least one active ingredient, the
composition forming a thin and transparent film on the skin on evaporation of a

propellant.
BACKGROUND OF THE INVENTION

Human skin, in particular the outer layer, the stratum corneum, provides an effective
barrier against penetration of microbial pathogens and toxic chemicals. While this
property of skin is generally beneficial, it complicates the dermal administration of
pharmaceuticals in that a large quantity, if not most, of an active ingredient applied on
the skin of a patient suffering from a dermal disease may not penetrate into the viable
layers of the skin where it exerts its activity. To ensure an adequate penetration of the
active ingredient into the dermis and epidermis, it is generally preferred to include the
active ingredient in a dissolved state, typically in the presence of a low-molecular volatile
solvent such as an alcohol, e.g. ethanol, or a diol, e.g. propylene glycol, which may also
act as a penetration enhancer for the active ingredient. Another way to obtain
penetration of the active ingredient into the skin is to provide occlusion by formulating
the acitve ingredient in a hydrophobic vehicle such as petrolatum. However, ointments
containing petrolatum generally have a tacky or greasy feel that persists for quite some

time after aplication, and are consequently not cosmetically acceptable.

As an alternative to conventional formulations such as ointments, compositions
containing film-forming polymers in which an active ingredient has been incorporated
have been developed. Film-forming compositions have mainly been used to provide
transdermal delivery of an active ingredient such as in transdermal patches or, more
recently, as film-forming solutions composed of a film-forming polymer, a plasticiser and
a low-molecular volatile solvent for the active ingredient. When the solution is applied on

skin, a thin polymeric film is formed after evaporation of the solvent.

EP 515 312 B1 discloses a topical formulation containing terbinafine as the active
ingredient and a film-forming polymer, e.g. polyvinylacetate or acrylic and methacrylic

acid ester copolymers, for use as a nail varnish in the treatment of onchomycosis.
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WO 2006/111426 discloses a film-forming solution containing a vitamin D derivative and
a corticosteroid for use as a nail varnish in the treatment of nail psoriasis. The film-
forming polymer may be selected from polyvinylpyrrolidone, butyl ester of polyvinyl
methyl ether and maleic acid copolymer and acrylate and ammonium methacrylate
copolymer. The composition may contain ethano! as a solvent and may additionally

contain a penetration enhancer.

US 2007/0248658 discloses compositions comprising film-forming polyurethanes or
polyurethane and acrylate copolymers and one or more active ingredients for use in
dermal or transdermal delivery of the active ingredient(s) such as ethinylestradiol. The
composition may additionally contain a low-molecular volatile solvent such as ethanol or
isopropanol and a penetration enhancer such as oleic acid, oleyl alcohol, propylene glycol

propylene carbonate, N-methylpyrrolidone and isopropyl myristate.

US 2004/0213744 discloses a sprayable composition for topical application comprising a
film-forming polymer, a permeation enhancer, a solubilizer, a plasticizer and an active
ingredient. The film-forming polymer may be an acrylic polymer or copolymer, a
methacrylic acid polymer or copolymer, polyvinylacetate, polyvinyl alcohol,
polyvinylpyrrolidone or a cellulose polymer. The permeation enhancer may be selected
from surfactants, oleic acid, mixed esters of capric and caprylic acid, polyhydric alcohols,
isopropyl myristate etc. The solubilizer may be a surfactant, polyhydric alcohol or a
copolymer of dimethylamine ethyl methacrylate and methacrylic acid ester copolymer.
The plasticizer may be selected from triethyl citrate, dimethyl isosorbide, acetyl tributyl
citrate, castor oil, propylene glycol etc. The composition may further include a propellant,

e.g. hydrocarbon, hydrofluorocarbon, dimethylether, nitrogen, carbon dioxide, etc.

WO 2007/031753 discloses a film-forming composition comprising an active ingredient
which is present in at least 80% saturation, a film-forming polymer such as
polyvinylpyrrolidone, polyvinyl alcohol, acrylic polymers and copolymers, methacrylic
polymers and copolymers and cellulose polymers, a low-molecular volatile solvent such
as ethanol, a propellant such as hydrofluoroalkane, and preferably also an antinucleating
agent such as polyvinyl alcohol and a plasticizer such as glycerol, polyethylene glycol,
oleic acid, citric acid, fatty acid esters, hydrocarbons etc.

An object of the present invention is to provide film-forming compositions that are thin
and transparent so that they form a nearly invisible film on the skin, the film being

flexible, fast drying and non-sticky.
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Another object of the invention is to provide film-forming compositions that are capable
of releasing an active ingredient incorporated therein over a prolonged period of time into
the upper layers of the skin so that the composition may be administered less frequently

than conventional topical compositions such as creams, ointments or gels.

Another object of the invention is to provide a film-forming composition with improved
penetration of the active ingredient incorporated therein into the upper layers of the skin,
especially the stratum corneum, in the absence of conventional penetration enhancers
such as alcohols or propylene glycol which are potential skin irritants. The stratum
corneum may in this case function as a reservoir from which the active ingredient is
gradually released.

A further object of the invention is to provide a composition in which the active
ingredient will not be significantly degraded, but remains chemically and physically stable
throughout the shelf-life of the composition.

SUMMARY OF THE INVENTION

Film-forming compositions disclosed in the literature suffer from the drawback that only a
minor proportion of the active ingredient incorporated therein is released from the
composition. In the research leading to the present invention, we have surprisingly found
that if an oily component is added to the film-forming composition, it is possible to obtain
increased release over time of the active ingredient from the resulting film. Thus, it may
be possible to obtain extended release of the active ingredient over a period of several
days and consequently omit daily applications of a topical composition, which is currently
the norm. Furthermore, it may be possible to provide sufficient penetration of the active
ingredient into the skin without including a conventional penetration enhancer in the

composition.

Accordingly, in one aspect the present invention relates to a sprayable film-forming
pharmaceutical composition for dermal application, the composition comprising at least
one therapeutically active ingredient dissolved in a pharmaceutically acceptable
propellant selected from the group consisting of dimethyl ether, diethy! ether and
methylethyl ether, and a mixture of dimethyl ether, diethyl ether and methylethylether
and a second propellant selected from Cs.s alkanes, hydrofluoroalkanes,
hydrochloroalkanes, fluoroalkanes and chlorofluoroalkanes, the propellant being present
in an amount of 50-99.5% w/w of the composition, the composition further comprising a
film-forming polymer in an amount of 0.1-50% w/w, a plasticizer in an amount of 0.1-

10% w/w, and an oily release-enhancing agent in an amount of 0.1-15% w/w.
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Film-forming compositions of the invention have been found to form thin, transparent
films when applied on skin. The compositions are virtually invisible and therefore more
cosmetically acceptable to patients compared to visible patches. The film-forming
compositions dry quickly and are not sticky, thus avoiding adhesion to the patients’
clothing. When tested for substantivity, i.e. the ability to resist abrasion as a result of
washing or general wear after application on skin, compositions including a hydrophobic
film-forming polymer tend to exhibit increased substantivity on skin relative to
compositions containing a hydrophilic film-forming polymer. Furthermore, the oily
release-enhancing agent may act as an emollient to improve hydration of the skin and
control transepidermal water loss, thus reinforcing the occlusive effect of the film-forming

polymer.

In another aspect, the invention relates to a composition as disclosed herein for use in

the treatment of dermal diseases and conditions.

The compositions according to the invention may be dispensed from aerosol containers,
typically of the type comprising a container body and valve assembly. The container body
may, for instance, comprise a metal body, preferably lined with an chemically inert
coating material to avoid degradation of the composition due to interaction between the

body and the composition.

The valve assembly may comprise a valve cup, sometimes referred to as a mounting
cup, a valve body or housing provided with a valve stem, a spring, a dip tube and an
actuator. An inner gasket typically seals a hole in the valve stem, but when the actuator
is operated the valve stem is shifted so that the hole is uncovered. Once exposed, the
pressure exerted by the propellant in the container body forces the composition to flow
through the hole into the dip tube and the valve stem and out through the actuator. As
will be understood, when the actuator is released the valve spring returns the valve stem

to the position where the hole is once again sealed.

The valve stem and actuator each contain one or more holes (orifices) and channels, the
number, size and shape of which are determined in conjunction with the physical
properties of the particular composition formulation so as to control both the flow rate

through the valve and the characteristics of the spray that emerges from the actuator.

The spray pattern and flow rate may be controlled by means of a separate insert fitted
into the outlet orifice of the actuator and which provides the terminal orifice for the
actuator assembly. The channel through the insert leading to the outlet typically includes
a portion narrower in diameter than the channel in the body of the actuator so that fluid
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emerging from the actuator channel into the insert channel is caused to swirl and break
up into droplets. The insert may be profiled, for example it may be stepped, so that the
composition is forced forwards and out of the terminal orifice in a forward motion, rather
than the more usual rotational motion. This results in a homogeneous or solid spray
pattern and hence enabling a user better to focus the composition on the area of skin

being treated.

Since inhalation of the composition according to the invention is not desirable, it is
preferred that the dimensions of the fluid channels, orifices, inserts, etc are selected to

avoid production of a fine mist on expulsion.

The valve assembly may comprise a metering valve to permit only a metered quantity of
the composition to be dispensed with each actuation of the actuator.

For storage, safety and/or hygiene reasons, the actuator may be provided with an
protective hood or overcap, separate or integral therewith. The overcap may be
moveable from a first position in which the terminal orifice is enclosed to a second
position where the orifice is exposed; in the second position, the cover may also function
as a directing nozzle by limiting the spray area. The actuator itself may comprise a
simple button actuator, or may for example comprise a flip-top or twist-lock. In another
arrangement, an overcap having an integral finger actuator may be secured to the
container and cover an underlying actuator button. The underside of the overcap may
include for example a plurality of projections for contacting the actuator button upon

movement due to finger pressure of the operator and triggering the valve to open.

Alternatively, or in addition thereto, the actuator may be moveable between a first
position in which the valve is prevented from being intentionally or accidentally operated
and a second operative position. For example, part of the valve assembly may be
rotatable about the valve stem such that in one rotary position the actuator is operable
to dispense the product while in another rotary position the actuator aligns with
projections or abutments on the container to prevent actuation. Such a “twist and spray”

mechanism may include tactile or audible indications of the open and closed positions.

The inclusion of a tamper-evidence tab, which has to be broken before first use of the

aerosol container, is desirable.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the release of betamethasone valerate (BMV) from a film-forming
composition containing Klucel LF and 20% (by weight of the dry film-forming polymer) of
the plasticizers TEC, TBC and DBS, or the oily release-enhancing agent MCT compared to
the release of BMV from a film-forming composition containing no plasticizer or oily

release-enhancing agent over a period of 72 hours.

Fig. 2 shows the release of BMV from a film-forming composition containing Eudragit RS
PO and 20% (by weight of the dry film-forming polymer) of the plasticizers TEC, TBC and
DBS, or the oily release-enhancing agent MCT compared to the release of BMV from a
film-forming composition containing no plasticizer or oily release-enhancing agent over a
period of 72 hours.

Fig. 3 shows penetration of BMV from all three test compositions in the course of 24

hours.

Fig. 4 shows the concentration of betamethasone dipropionate (BDP) and its metabolite
betamethasone in the skin of hairless rats after 1 day and 7.

Fig. 5 shows the serum concentration of betamethasone over 24 h from application on

the skin of hairless rats of film-forming compositions and the comparative ointment.

Figure 6a shows a cross-section of a container intended for a pressurized spray
composition of the invention, comprising a container body (1) onto which is fitted a valve
assembly comprising a valve cup (3), a valve body (5), an actuator (4) and a dip tube
(2). As shown in this embodiment, the present composition may be a two-phase system
comprising a composition phase (6) and a vapor phase (8).

Fig. 6b shows a cross-section of a container intended for a pressurized spray composition
of the invention, comprising a container body (1) onto which is fitted a valve assembly
comprising a valve cup (3), a valve body (5), an actuator (4) and a dip tube (2). As
shown in this embodiment, the present composition may be a three-phase system
comprising a vehicle phase (6), a propellant phase (7) and a vapor phase (8).

Fig. 7 shows a cross-section of a valve assembly to be mounted on the body of a
container body (1), comprising a valve cup (3) provided with sealing (31) between the
container body (1) and the valve cup (3) and a gasket (32), a valve body (5) provided
with a valve stem (51) and a spring (53) connected to an actuator (4) provided with an
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insert (44) with a terminal orifice (41) through which the composition present in the
container body (1) is expelled when the actuator (4) is depressed. The valve stem (51)
contains an aperture (52) through which the composition present in the container body
(1) may flow when the actuator is depressed. The valve body is further provided with a
tailpiece (55) to which the dip tube (2) is connected. The tailpiece (55) is provided with
an aperture (54) permitting the composition to flow from the dip tube (2).

Fig. 8 is a graph showing the accumulated amount of released BDP as a function of time
from film-forming compositions containing Eudragit RS PO as the film-forming polymer
alone, Eudragit RS PO together with tributyl citrate as the plasticizer or Eudragit RS PO
together with tributyl citrate and 0.16% w/w or 0.31% w/w MCT as the oily release-

enhancing agent.

Fig. 9 is a graph showing the amount of active ingredient (BDP) in skin of hairless guinea
pigs as a function of time after application of a film-forming composition containing
Eudragit RS PO alone (formulation 1), Eudragit RS PO and tributyl! citrate (formulation 2)
and Eudragit RS PO, tributy citrate and 0.16% w/w MCT (formulation 4).

DETAILED DISCLOSURE OF THE INVENTION

Definitions

The term “vitamin D derivative” is intended to indicate a biologically active metabolite of

vitamin Ds, such as calcitriol, or a precursor to such a metabolite, such as alfacalcidol.

The term “vitamin D analogue” is intended to indicate a synthetic compound comprising a
vitamin D scaffold with sidechain modifications and/or modifications of the scaffold itself.
The analogue exhibits a biological activity on the vitamin D receptor comparable to that

of naturally occurring vitamin D compounds.

“Calcipotriol” is a vitamin D analogue of the formula
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OH

o

HO OH

Calcipotriol has been found to exist in two crystalline forms, an anhydrate and a
monohydrate. Calcipotriol monohydrate and its preparation are disclosed in WO
94/15912.

The term “storage stability” or “storage stable” is intended to indicate that the
composition exhibits chemical and physical stability characteristics that permit storage of
the composition for a sufficient period of time at refrigeration or, preferably, room
temperature to make the composition commercially viable, such as at least 12 months, in

particular at least 18 months, and preferably at least 2 years.

The term “chemical stability” or “chemically stable” is intended to mean that no more
than 10%, preferably no more than 6%, of the active ingredients degrades over the
shelf-life of the product, typically 2 years, at room temperature. An approximation of
chemical stability at room temperature is obtained by subjecting the composition to
accelerated stability studies at 40°C where the composition is placed in a heating
cupboard at 40°C and samples are taken at 1, 2 and 3 months and tested for the
presence of degradation products by HPLC. If less than about 10% of the substance has
degraded after 3 months at 40°C, this is usually taken to correspond to a shelf-life of 2
years at room temperature. When the active ingredient included in the composition is
calcipotriol, “chemical stability” usually indicates that the calcipotriol does not degrade
significantly over time to 24-epi calcipotriol or other degradation products of calcipotriol
in the finished pharmaceutical product.

The term “physical stability” or “physically stable” is intended to mean that the active
ingredients do not precipitate from the propellant or vehicle phases throughout the shelf
life of the composition.
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The term “substantially anhydrous” is intended to mean that the content of free water in
the ointment composition does not exceed about 2% by weight, preferably not about 1%
by weight, of the composition.

The term “medium-chain triglycerides” is used to indicate triglyceride esters of fatty acids
with a chain length of 6-12 carbon atoms. A currently favoured example of such medium
chain triglycerides is a mixture of caprylic (Cg) and capric (Cyo) triglycerides, e.g.
available under the trade name Miglyol 812.

The term “skin penetration” is intended to mean the diffusion of the active ingredient into

the different layers of the skin, i.e. the stratum corneum, epidermis and dermis.

The term “skin permeation” is intended to mean the flux of the active ingredient through
the skin into the systemic circulation or the receptor fluid of the Franz cell apparatus

used in the experiment.

The term “release” is intended to indicate the amount of active ingredient leaving the
composition when it is applied on a surfacte, e.g. a silicone membrane. The in vitro
release through the membrane may be determined by the method disclosed in Example
2. In this context, the term “extended release” is intended to mean that the release of
the active ingredient takes place over a period of at least 48 hours, such as 72 hours.
The term “increased release” is intended to indicate that the total amount of active
ingredient released over time is increased from a film-forming composition containing
both a plasticizer and an oily release-enhancing agent compared to a film-forming
composition containing the film-forming polymer alone or together with a plasticizer, but
not an oily release-enhancing agent.

The term “low-molecular volatile solvent” is used to indicate a lower alcohol such as
methanol, ethanol, isopropanol or butanol, a C;.4 ester of a Cy.4 carboxylic acid such as
methyl acetate, ethyl acetate, butyl acetate, methyl formate or propyl propionate, or

acetone,

Embodiments

In the present composition, the film-forming polymer may be selected from the group
consisting of cellulose derivatives, acrylic polymers, acrylic copolymers, methacrylate
polymers, methacrylate copolymers, polyurethanes, polyvinylalcohol or a derivative
thereof such as polyvinylacetate, silicone polymers and silicone copolymers, or
copolymers thereof.
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When the film-forming polymer is a cellulose derivative, it may be selected from the
group consisting of ethyl cellulose, methyl cellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxypropylmethyl cellulose.

When the film-forming polymer is an acrylic polymer, it may be selected from the group
consisting of methyl methacrylate and butyl methacrylate copolymer, ethyl acrylate and
methyl methacrylate copolymer, acrylate and ammonium methacrylate copolymer type A

and type B, and acrylates/octylacrylamide copolymer.

In the present composition, the plasticizer may be selected from the group consisting of
triethyl citrate, tributyl citrate, acetyl triethyl citrate, triacetin, dibutyl sebacate and
polyethylene glycol 100-1000, such as polyethylene glycol 400.

Incorporation of a plasticizer in the film-forming composition decreases the glass
transition temperature (Tg) of the film-forming polymer. Tg is an indirect indicator of film
flexibility as the polymeric film is flexible at temperatures below Tg. Thus, Tg values
below skin temperature indicates that the film is flexible on skin. In a specific
embodiment, a decreased Tg has been obtained for film-forming compositions containing

an acrylic polymer as the film-forming polymer and triethy! citrate as the plasticizer.

The oily release-enhancing agent may be selected from the group consisting of

(a) a polyoxypropylene fatty alkyl ether;

(b) an isopropyl ester of a straight or branched chain C;,.15 alkanoic or alkenoic acid;
(¢) a propylene glycol mono- or diester of a Cg_44 fatty acid;

(d) a straight or branched Cs.,4 alkanol or alkenol;

(e) a Ce.p2 acylglyceride;

(f) N-alkylpyrrolidone or N-alkylpiperidone;and

(g) a mineral oil such as liquid paraffin.

When the oily release-enhancing agent is a polyoxypropylene fatty alkyl ether, it may be
selected from the group consisting of polyoxypropylene-15-stearyl ether,
polyoxypropylene-11-stearyl ether, polyoxypropylene-14-butyl ether, polyoxypropylene-
10-cetyl ether or polyoxypropylene-3-myristyl ether.

When the oily release-enhancing agent is an isopropyl ester of a straight or branched
chain Cyo.15 alkanoic or alkenoic acid, it may be selected from the group consisting of
isopropy! myristate, isopropyl palmitate, isopropyl isostearate, isopropyl linolate or
isopropyl monooleate.
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When the oily release-enhancing agent is a propylene glycol monoester of a Cg_14 fatty
acid, it may be propylene glycol monolaurate or propylene glycol monocaprylate, and
when it is a propylene glycol diester of a Cs.;4 alkanoic acid, it may be propylene glycol
dipelargonate.

When the oily release-enhancing agent is a straight Cs.,4 alkanol, it may be capryl, lauryl,
cetyl, stearyl, oleyl, linoelyl or myristyl alcohol, or when it is a branched Cg 4 alkanol it

may be a branched C,s.24 alkanol such as 2-octyldodecanol.

When the oily release-enhancing agent is a Cs.; acylglyceride, it may be a vegetable oil,
e.g. sesame oil, sunflower oil, palm kernel oil, corn oil, safflower oil, olive oil, avocado oil,
jojoba oil, grape kernel oil, canola oil, wheat germ oil, almond oil, cottonseed oil, peanut
oil, walnut oil or soybean oil, a highly purified vegetable oil, e.g. medium chain
triglycerides (caprylic/capric triglycerides), long chain triglycerides, castor oil, caprylic
monoglyceride, caprylic/capric mono- and diglycerides or caprylic/capric mono-, di- and
triglycerides.

It has been found that using a pure Cs.5 alkane such as butane as the propellant may not
lead to sufficient dissolution of the active ingredient so that the active ingredient may
precipitate out of the solution with time and result in crystal growth such that the
composition is not physically stable for the entire shelf-life. Further, it has been found
that this problem is minimized when dimethyl ether is used as the propellant on its own
or even when a proportion of dimethyl ether is added to the C;_5 alkane to form a
propellant mixture. Thus, in a currently preferred embodiment the present composition
comprises dimethyl ether as the sole propellant or in admixture with a Cs_s5 alkane as the

second propellant.

In the present composition, the Cs.s alkane is preferably selected from the group
consisting of n-propane, isopropane, n-butane or isobutane. A particularly favoured Cs;_s

alkane is n-butane and/or isobutane.

In the propellant mixture, the ratio of n-butane and/or isobutane to dimethyl ether may
favourably be in the range of 6:1-0:1 v/v, such as 5:1-1:2, 4:1-1:1, 4:2-1:1,4:2-4:3 or
4:3-1:1.

The present composition may if needed comprise a co-solvent which is a low-molecular
volatile solvent. It is, however, currently preferred that the present composition is
essentially free from a low-molecular volatile solvent due to the potentially irritative

effect of such solvents when applied on skin.



10

15

20

25

30

35

WO 2014/006201 PCT/EP2013/064300
12

The present composition may comprise a small amount of water which acts as a further
plasticizer or as a co-solvent. It is, however, currently preferred that the composition is

substantially anhydrous.

To reduce or delay crystallisation of the active ingredient in the applied, dry film-forming
composition, it may be an advantage to include an anti-nucleating agent. The anti-
nucleating agent may suitably be selected from polymers such as polyvinyl alcohol,
hydroxypropyl cellulose, hydroxypropylmethyl cellulose, methy! cellulose and
carboxymethyl cellulose.

The active ingredient included in the present film-forming composition may suitably be
selected from the group consisting of vitamin D derivatives or analogues, corticosteroids,
phosphodiesterase 4 inhibitors, ingenol derivatives, retinoids such as adapalene, JAK
inhibitors, NK-1 receptor antagonists, antibiotics such as fusidic acid or clindamycin,
calcineurin inhibitors such as tacrolimus or pimecrolimus, keratolytic agents such as
salicylic acid or lactic acid, non-steroidal anti-inflammatory agents and local anesthetics

such as lidocain.

The vitamin D derivative or analogue may be selected from calcipotriol, calcitriol,
tacalcitol, maxacalcitol, paricalcitol and alfacalcidol. A preferred vitamin D analogue
which has been shown to be effective in the treatment of psoriasis is calcipotriol. Before
dissolution in the propellant or co-solvent, calcipotriol may be in the form of anhydrate or

monohydrate, preferably the monohydrate.

The corticosteroid may be selected from the group consisting of amcinonide,
betamethasone, budenoside, clobetasol, clobetasone, cortisone, desonide,
desoxycortisone, desoximethasone, dexamethasone, diflucortolon, diflorasone,
flucortisone, flumethasone, flunisolide, fluocinonide, fluocinolon, fluorometholone,
fluprednisolone, flurandrenolide, fluticasone, halcinonide, halobetasol, hydrocortisone,
meprednisone, methylprednisone, mometasone, paramethasone, prednicarbate,
prednisone, prednisolone and triamcinolone or a pharmaceutically acceptable ester or
acetonide thereof. The corticosteroid may preferably be selected from betamethasone,
budenoside, clobetasol, clobetasone, desoximethasone, diflucortolon, diflorasone,
fluocinonide, fluocinolon, halcinonide, halobetasol, hydrocortisone, mometasone and
triamcinolone or a pharmaceutically acceptable ester thereof. The corticosteroid ester
may for instance be betamethasone acetate, betamethasone dipropionate,
betamethasone valerate, clobetasol propionate, dexamethasone acetate, flumethasone
pivalate, fluticasone propionate, hydrocortisone acetate, hydrocortisone butyrate or

mometasone furoate. The acetonide may be selected from fluocinolone acetonide or
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triamcinolone acetonide. The corticosteroid is preferably betamethasone dipropionate or

betamethasone valerate.

In a currently favoured embodiment, the composition comprises calcipotriol or calcipotriol
monohydrate as the vitamin D analogue and betamethasone valerate or betamethasone

dipropionate as the corticosteroid.

The phosphodiesterase 4 inhibitor may for instance be selected from the compounds
disclosed in WO 2008/077404, WO 2008/104175, WO 2008/128538 or WO 2010/069322
the disclosure of which is included herein by reference. A particularly preferred
phosphodiesterase 4 inhibitor is 2-{6-[2-[2,3-dichloropyridin-4-yl)acetyl]-2,3-
dimethoxyphenoxy}-N-propylacetamide.

The ingenol derivative may suitably be selected from the group consisting of ingenol-3-
angelate, ingenol-5-angelate, ingenol-20-angelate, 20-0O-acetyl-ingenol-3-angelate and
20-deoxy-ingenol-3-angelate. Ingenol-3-angelate, also known as ingenol-3-mebutate or
PEP 005, has recently been approved in the US and EU for the treatment of actinic

keratosis.

In a specific embodiment, the film-forming composition of the invention comprises a

therapeutically active ingredient and

Acrylates/ammonium methacrylate copolymer 0.5-1.0% w/w
Medium chain triglycerides 0.1-0.5% w/w
Tributyl citrate 0.1-0.3% w/w
Butane 50-60% w/w
Dimethyl ether 40-50% w/w

The present composition may also comprise other components commonly used in dermal
formulations, e.g. antioxidants (e.g. alpha-tocopherol), preservatives, pigments,
emollients, skin soothing agents, skin healing agents and skin conditioning agents such
as urea, glycerol, allantoin or bisabolol, cf. CTFA Cosmetic Ingredients Handbook, 2" Ed.,
1992. In a favoured embodiment, the composition may comprise an anti-irritative agent

such as menthol, eucalyptol or nicotinamide.

The composition of the invention may be used in the treatment of psoriasis,
sebopsoriasis, pustulosis palmoplantaris, atopic dermatitis, contact dermatitis, eczema,
actinic keratosis, pruritus, ichtyosis, rosacea and acne and related skin diseases by
topically administering an effective amount of a composition according to the invention to

a patient in need of such treatment. Said method preferably comprises topical
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administration once or twice a day of a therapeutically sufficient dosage of said
composition. To that end, the composition according to the invention preferably contains
about 0.0001-1% w/w of the active ingredient. It is envisaged that the present
composition may advantageously be used for maintenance treatment of these dermal
diseases, i.e. continued treatment after the disappearance of visible symptoms of the
disease in order to delay recurrence of the symptoms. The present composition has the
added advantage for the treatment of skin diseases involving dry or flaky skin, e.g.
psoriasis, that the oily release-enhancing agent acts as an emollient hydrating and

softening the flaky skin to give the skin a less dry appearance.

In a further aspect, the invention relates to a pressurized container adapted to
dispensing a topical composition on an affected skin area, the container comprising a
composition according to the invention and a valve assembly and actuator for releasing

the composition in the form of a spray.

As shown in Fig. 6a and 6b, an example of a container suitable for a pressurized product
may be composed of a container body (1) in which the present composition is stored, a
dip tube (2), and a valve assembly comprising a valve cup (3), a valve body (5) and an

actuator (4).

Typically, the container body (1) may be constructed from materials such as metal,
glass, ceramics, polyester, polyethylene terephthalate (PET) or other polymer, or the
like. Glass containers may be provided with a safety coating of for instance polypropylene
to contain glass shards that may be formed on impact with a hard surface. Metal
container bodies are currently preferred as they are better able to withstand impact and
are amenable to surface coating. Stainless steel, tinplate and aluminium (i.e. aluminium
or aluminium alloy, including anodised aluminium) container bodies are especially
suitable materials for this purpose, with aluminium being currently preferred as it is light
and not readily breakable.

Metal containers are typically lined or coated with an inert material to protect the
composition from reactions with the metal, thereby preventing or substantially
eliminating any degradation of the active ingredients or other components of the

composition.

Inert materials include any suitable polymer, lacquer, resin or other coating treatment
that creates a barrier between the container and the composition for preventing any
chemical interaction between the composition and the container. Preferably the inert

material is a non-metallic coating.
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Known coatings for metal containers include acrylic, phenolic, polyester, epoxy and vinyl
resins. However, a composition containing a vitamin D derivative or analogue, is likely to
be chemically degraded under acidic conditions or in the presence of acidic reacting
compounds. Moreover, corticosteroids are known to be chemically degraded under
alkaline conditions or in the presence of alkaline reacting compounds. Accordingly, the
container coating for use with a composition of the present invention should preferably
be selected so that it exhibits no acidic or alkaline reactivity in itself, and that no acidic or

alkaline reacting impurities are leached from it in the presence of the composition.

It has been found, for example, that a particular epoxyphenol resin inner lacquer was
incompatible with one of the active ingredients, causing unacceptable chemical
degradation of calcipotriol. Such degradation may possibly be due to the presence in the
lacquer of colophonium which includes an acid group. On the other hand, the chemical
stability of calcipotriol was satisfactory when a polyimide-polyamide resin was used as

the inner coating.

In addition to polyimide-polyamide coatings, other materials suitable for lining the
interior of the metal containers include polyamides, polyimides, polypropylene,
polyethylene, fluoropolymers, including perfluoroethylenepropylene copolymer (FEP),
fluororubber (FPM), ethylene-propylene diene monomer rubber (EPDM),
polytetrafluoroethylene (PTFE), ethylene tetrafluoroethylene copolymer (EFTE),
perfluoroalkoxyalkanes, perfluoroalkoxyalkylenes, or blends of fluoropolymers with non-
fluorocarbon polymers. Fluoropolymers may, for example, be used in combination with

polyimide-polyamide resins.

The container coating material may be applied as a single layer, or in multiple layers, for
example allowing each layer to cure before application of a further layer. As well as
shielding the composition from the metal container, the application of more than one

coating may also help prevent adhesion of the active ingredients on the container walls.

For the same reasons, valve components of the container that are brought into contact
with the composition are also preferably made of, or coated with, materials that do not
cause degradation of the composition. For example, metal valve components such as the

valve cup may be coated with anodized silver, epoxymelamine or polypropylene.

As well as inhibiting leakage from the container, especially leakage of propellant,
materials used for gaskets or seals within the container should also preferably be
chemically inert. For example, the container body and valve cup may be crimped
together using an intermediate gasket which at least in part is exposed to contact with
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the composition, thus if the gasket is not made of inert material it may over time result

in degradation of the composition.

Extensive testing of materials used for gaskets in conventional aerosol container valves
has established that polymeric materials prepared by vulcanization using sulphur-
containing accelerators (e.g. thiazoles) are not suitable as gasket materials for containers
intended to include the present composition, probably due to reactivity of sulphur-
containing residues or impurities with one or both of the active ingredients resulting in

chemical degradation.

Similarly, gasket materials permeable to the propellants included in the present

composition are not suitable as gasket materials for the present purpose.

Suitable gasket or seal materials for use with compositions according the invention
include fluoroelastomers (e.g. Viton V 600), fluorinated ethylene-propylene copolymer
(FEP), fluororubber (FPM, e.g. VI500) or ethylene-propylene diene monomer rubber
(EPDM).

Suitable materials for the dip tube have been found to be e.g. polyethylene and
polypropylene. Suitable materials for the valve stem have been found to be e.g.
polyamide and acetal (POM).

In the embodiment shown in Fig. 6b, the composition comprises a vehicle phase (6) , a
propellant phase (7) and a vapor phase (8). In this embodiment the spray container
should be shaken thoroughly before use so that the vehicle phase (6) will be
homogenously suspended in the propellant phase (7).

As shown in Fig. 7, the valve assembly may be composed of a valve cup (3), which is
typically made of metal such as aluminium, attached to the container body (1) by
crimping, a valve body (5) which contains a valve stem (51) and a spring (53) connected
to the actuator (4) which is depressed for activation to expel the composition from the
container. The valve stem (51) contains at least one aperture (52) with a diameter of
0.05-1 mm through which the composition present in the container may flow when the
actuator (4) is depressed. The valve stem aperture (52) may preferably be provided with
a ball which allows the container to be used in different positions such as upside down or

sideways .

The actuator (4) is provided with an insert (44) having a terminal orifice (41) with a
diameter of 0.3-1.5 mm through which the composition is expelled. The actuator (4)
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should be designed so as to provide an aerosol spray from the orifice (41) with droplets
of a size sufficiently small to ensure a uniform spray of the product, yet sufficiently large
to ensure that the droplets of composition do not form a fine mist on expulsion from the
container such that droplets containing biologically active substances may be accidentally
inhaled.

The dimensions of the insert orifice (41) and valve stem aperture(s) (52) as well as the
pressure within the container generally determine the width of the spray cone formed
when the composition is expelled from the aperture (4) and consequently the size of the

area that will be covered by the sprayed composition.

In a particular embodiment, the container may be provided with means for metering a
dose of the composition.

The invention is further illustrated by the following examples which are not in any way
intended to limit the scope of the invention as claimed.

EXAMPLES

Example 1

Compositions

Reference compositions were prepared including the following ingredients.

Polymer Plasticizer Oil Solvent
TEC TBC DBS PEG MCT Ethanol
Klucel LF 5% X X X X X X
Eudragit E 15% X X
Eudragit RS 15% X X X X X
Dermacryl 79 10% X X X
Dermacryl 79 + Klucel X X
LF

TEC: triethyl citrate

TBC: tributyl citrate

DBS: dibutyl sebacate

PEG: polyehtylene glycol 400
MCT: medium chain triglycerides
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The content of plasticizer and/or oil in the compositions was 20% by weight of the dry
film-forming polymer. In addition, 1.2% by weight of betamethasone valerate (1% by
weight betamethasone) was added to the compositions.

To prepare the vehicle, the plasticizer/oil was dissolved in the solvent by stirring for 1-2
hours. The film-forming polymer was added slowly with stirring, and the resulting

mixture was stirred overnight to complete the dissolution of the polymer.

Example 2

Compositions

Ingredients (mg/g) 01 02 03 04 05 06
Eudragit RS PO 7.8 7.8 7.8 7.8 7.8 7.8
Tributyl citrate 1.6 0.0 1.6 1.6 0.0
Medium chain triglycerides 1.6 1.6 3.1 3.1
BDP 1.6 1.6 1.6 1.6 1.6 1.6
Butane 531.8 531.0 531.0 530.2 529.3 530.2
Dimethyl! ether 458.8 458.1 458.1 457.4 456.7 457.4

To prepare a sprayable film-forming composition, the active ingredient, plasticizer, oil
and optionally other excipients were weighed into spray containers that were closed by
inserting valve and crimping. Dimethyl ether and butane was added through the valve,

and the containers were shaken to dissolve the ingredients in the propellant mixture.

Example 3

In vitro release testing of compositions of Example 1

The purpose of the study is to explore the effect of polymer and plasticizer or oily
release-enhancing agent on the in vitro release of Betamethasone-17-valerate (BMV)
from compositions according to Example 1, with a view to optimising the type and
concentration of polymer and plasticizer with regard to obtaining a prolonged release
profile. This is done by testing various types and concentrations of polymers and
plasticizers, as these are parameters expected to affect drug release from the polymeric
in situ forming films.

Membrane:

Dow Corning® 7-4107 Silicone Elastomer Membrane, 75um.
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Diffusion cell system:
Modified dialysis cells (LEO Pharma, Denmark).

Receptor compartment: ~1.5 ml. The actual volume of each cell is registered by
weighing of the assembled cell before and after filling of the receptor compartment.

Diameter: ~1.55 cm, corresponding to an available diffusion area of 1.89 cm?.

Sheets of silicone membrane are cut to size (circles, @ = 22mm). The membrane is
placed between the two compartments of the dialysis cells with the glossy side facing the

donor compartment.

The receptor compartment is filled with preheated receptor medium (the actual volume
of each cell is registered by weighing) and possible air bubbles removed. The sampling
arm is sealed with a plastic bung and/or parafilm to prevent evaporation of the receptor
medium. Uniform mixing of the receptor phase is obtained with a magnetic bar placed in
the receptor compartment. The diffusion cells are placed in a heating cabinet set at
~37°C to maintain a temperature of ~32°C at the membrane surface. The stirring bed is
set at 300 rpm. The cells are allowed to equilibrate for minimum 30 min before
application of FFS and thus start of experiment.

Receptor medium:

10% w/w methyl-B-cyclodextrin in 0.1M acetate buffer pH 4.5. The receptor medium is
degassed in an ultrasound water bath for 20 minutes prior to the start of the experiment
and before 24h and 48h sampling. It was ensured that sink conditions were present at all
times during the study period; i.e. that the concentration of the drug compounds in the

recipient phase was below 10% of the solubility of the drug substances in the medium.

Application, occlusion, dosage and volume of test formulation:
240ul film-forming composition (FFC) is gently applied and distributed on the membrane

surface (t = 0 h) using an eppendorf pipette. The pipette is not tared before application
as previous experiments showed no significant retention of formulation. This may partly
be a consequence of solvent evaporation complicating the registration of possible
formulation retention. The weight of 240ul FFC is registered to be used in the data
processing of the release results The volume of FFC delivered by an eppendorf pipette
may vary as a consequence of the varying viscosity of the FFC. Therefore, the weight of
10 consecutive applications of 240pl FFC (the corresponding placebo formulation is used
for this purpose) is registered, an average calculated and used in the data processing of

the release results.
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After application of FFC the dialysis cell is placed back on the stirring bed. The cell is
placed with the membrane horizontally to obtain an even distribution of FFC during
solvent evaporation/film formation by hindering of accumulation of the FFC/film in the
bottom of the donor compartment.

Exposure and sampling times:
Samples of 1500pl (the actual volume is weighed and registered) are withdrawn from

each cell at regular time intervals. After each sampling the receptor compartment is
refilled with preheated fresh receptor medium. The withdrawn samples are stored in
sealed HPLC vials at 2-8°C and protected from light until quantification by HPLC analysis.
Sampling time points: 0, 1, 6, 24, 30, 48, 54, 72h.

Study design:
Each formulation is tested in 3 replicates (n = 3).

HPLC analysis:

HPLC analysis in New Products, Analytical department according to protocol 130-FKFT-
20110614A.

Data analysis:

The analytically determined BMV assay values were correspondingly corrected for the
replenishments. The drug concentrations are transferred to a spread sheet (Excel) to
calculate the cumulative amount released over the period of 0 to 72 h. The release rate is
calculated from the linear part of the curve of the cumulative amount released versus
square root of time. Based on the data of all individual cells in a group, the mean value

and the standard deviation (SD) are calculated for each group.

Results

The results appear from figures 1 and 2.

Fig. 1 shows the release of BMV from a film-forming composition containing Klucel LF and
20% (by weight of the dry film-forming polymer) of the plasticizers TEC, TBC and DBS,
or the oily release-enhancing agent MCT compared to the release of BMV from a film-
forming composition containing no plasticizer or oily release-enhancing agent over a
period of 72 hours. It appears from Fig. 1 that the inclusion of a plasticizer or oily
release-enhancing agent results in a significant increase in the release of active
ingredient from the film.
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Fig. 2 shows the release of BMV from a film-forming composition containing Eudragit RS
PO and 20% (by weight of the dry film-forming polymer) of the plasticizers TEC, TBC and
DBS, or the oily release-enhancing agent MCT compared to the release of BMV from a
film-forming composition containing no plasticizer or oily release-enhancing agent over a
period of 72 hours. It appears from Fig. 2 that the inclusion of a plasticizer or oily
release-enhancing agent results in a significant increase in the release of active
ingredient from the film.

Example 4

In vitro release testing of compositions of Example 2

The purpose of the study is to explore the effect of polymer, plasticizer and oily release-
enhancing agent on the in vitro release of BDP from compositions according to Example
2, with a view to optimising the concentration of oily release-enhancing agent with

regard to obtaining a prolonged release profile.

Membrane:

Dow Corning® 7-4107 Silicone Elastomer Membrane, 75um.

Diffusion cell system:

Modified dialysis cells (LEO Pharma, Denmark).
Receptor compartment: ~3.75 ml. The actual volume of each cell is registered by
weighing of the assembled cell before and after filling of the receptor compartment.

Diameter: ~1.55 cm, corresponding to an available diffusion area of 1.89 cm?.

Sheets of silicone membrane are cut to size (circles, @ = 22mm). The membrane is
placed between the two compartments of the dialysis cells with the glossy side facing the
donor compartment.

The formulation is sprayed directly onto the membrane by pressing the actuator 10

times.

The receptor compartment is filled with preheated and degassed receptor medium (the
actual volume of each cell is registered by weighing) and possible air bubbles removed.
The sampling arm is sealed with a plastic bung and parafilm to prevent evaporation of
the receptor medium. Uniform mixing of the receptor phase is obtained with a magnetic
bar placed in the receptor compartment. The diffusion cells are placed in a heating
cabinet set at ~37°C to maintain a temperature of ~32°C at the membrane surface. The
stirring bed is set at 300 rpm.
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Receptor medium:
10% w/w methyl-B-cyclodextrin in 0.05M acetate buffer pH 4.0. The receptor medium is

degassed in an ultrasound water bath for minimum 20 minutes prior to the start of the
experiment and before 24h and 48h sampling. It was ensured that sink conditions were
present at all times during the study period; i.e. that the concentration of the drug
compounds in the recipient phase was below 10% of the solubility of the drug substances

in the medium.

Composition of acetate buffer

Excipient (g/L) o5P Function

Acetic acid, glacial 2.567 | Buffer

Sodium acetate trihydrate | 0.988 | Buffer
Methyl-B-cyclodextrin 100 Solubilising agent
Purified water Ad 1L | Solvent
NaOH/HCI ad pH 4.0

Preparation of acetate buffer
Mix all the excipients. Adjust the pH with either NaOH or HCI to obtain a pH of 4.0. Store
the buffer at 5°C until use.

Exposure and sampling times:

Samples of 1500uI (the actual volume is weighed and registered) are withdrawn from
each cell at regular time intervals. After each sampling the receptor compartment is
refilled (the exact same volume as withdrawn) with preheated fresh receptor medium.
The withdrawn samples are stored in brown sealed HPLC vials at 2-8°C and protected
from light until quantification by HPLC analysis at the end of the experiment.
Sampling time points: 0, 1, 6, 24, 30, 48, 54, 72h.

Study design:
Each formulation is tested in 3 replicates (n = 3).

Analysis of samples

Column: Sunfire C18; 3.5 um or Spm; 150x4.6 mm ID or equivalent
Mobile Phase: Acetonitrile/0.01 M (NH4),HPO, pH 6.4, 70:30 (v/v).

Flow rate: 0.8 ml/min

Detection Wavelength: 240 nm

Injection volume: 10 i
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Column temperature: 25 °C
Rack temperature: 10 °C
Retention time BDP: ~5.8min
Runtime: ~8 min
Results

The accumulated amount of released BDP (ug/cm?) is shown as a function of time in
Figure 8. The lowest release is observed from the propellant driven spray formulation
containing only the film-forming polymer. The addition of tributyl citrate has a release
enhancing effect which is further increased by adding 0.16% w/w or 0.31% w/w MCT as

the release-enhancing agent.

Example 5

Skin substantivity testing

Topical substantivity of compositions according to Example 1 is tested by applying film-
forming compositions including a colour additive (curcumin) in an amount of 1 mg/g on
excised pig ear skin and determining the AE value before and after the film has been

washed and dried. The AE value is a measure of the difference in skin colour before and
after washing and drying. Thus, a substantive film results in a low AE value, preferably

close to zero.

5% Klucel LF FFS/20% MCT:
- AE (start 2 1. Wash/dry) = 38
- AE (start > 2. Wash/dry) = 42
15% Eudragit RS PO FFS/20% MCT:
- AE (start » 1. Wash/dry) = 0.1
- AE (start > 2. Wash/dry) = 1.2
10% Dermacryl 79 FFS/20% MCT:
- AE (start > 1. Wash/dry) = 0.9
- AE (start > 2. Wash/dry) = 1.5

= Klucel < Dermacryl ~ Eudragit

The difference in substantivity can be ascribed to the water-solubility of the film-
forming polymer used in the composition = the hydrophilic Klucel film-forming
composition is very easily washed off, i.e. has a very poor substantivity.
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Example 6

In vitro skin penetration

To investigate the skin penetration and permeation of BMV from compositions according
to example 1, a skin diffusion experiment was conducted. Full thickness skin from pig
ears was used in the study. The skin was cleaned and kept frozen at -18°C before use.
On the day prior to the experiment the skin was placed in a refrigerator (5+3°C) for slow
defrosting.

Static Franz-type diffusion cells with an available diffusion area of 3.14 cm? and receptor
volumes ranging from 8.6 to 11.1 ml were used in substantially the manner described by
T.J. Franz, “The finite dose technique as a valid in vitro model for the study of
percutaneous absorption in man”, in Current Problems in Dermatology, 1978, J.W.H. Mall
(Ed.), Karger, Basel, pp. 58-68. The specific volume was measured and registered for
each cell. A magnetic bar was placed in the receptor compartment of each cell. After
mounting the skin, physiological saline (35°C) was filled into each receptor chamber for
hydration of the skin. The cells were placed in a thermally controlled water bath which
was placed on a magnetic stirrer set at 300 rpm. The circulating water in the water baths
was kept at 35+1°C resulting in a temperature of about 32°C on the skin surface. After
30 min the saline was replaced by the receptor medium, 15 mM isotonic acetate buffer,
pH 5.5, containing 1% methyl-B-cyclodextrin. Sink conditions were maintained at all
times during the period of the study, i.e. the concentration of the active compound in the
receptor medium was below 10% of the solubility of the compound in the medium.

The in vitro skin permeation of each test composition containing *H-BMV was tested in 6
replicates (i.e. n=6). Each test composition was applied on the skin membrane at 0 hours
using a pipette.

The skin penetration experiment was allowed to proceed for 24 hours. Samples were
then collected from the following compartments at 2, 6 and 24 h (only the receptor
medium was sampled at 24 h):

The remaining film was removed, and the stratum corneum was collected by tape
stripping once using up to 15 D-Squame® tape discs (diameter 22 mm, CuDerm Corp.,
Dallas, Texas, USA). Each tape disc is applied to the test area using a standard pressure
for 10 seconds and removed from the test area in one gentle, continuous move. For each
repeated strip, the direction of tearing off was varied. The viable epidermis and dermis

was then sampled from the skin in a similar fashion.
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Samples (1 ml) of the receptor fluid remaining in the diffusion cell were collected and
analysed.

The concentration of 3H-BMV in the samples were determined by liquid scintillation
counting.

The results appear from Figure 3 below showing that in the course of 21 hours BMV
penetrated from all three test compositions, and that the BMV mainly accumulated in the
stratum corneum rather than in the epidermis. More of the BMV penetrated from the
Klucel LF composition containing 20% (by weight of dry film-forming polymer) MCT than
from the Klucel LF composition without plasticizer or oily release-enhancing agent. None
of the BMV permeated into the receptor medium.

Example 7

In vivo penetration into the skin of hairless rats

Compositions similar to those described in Example 1, but containing betamethasone
dipropionate (BDP; 0.643 mg/g) as the active ingredient and Dermacryl 79 (blue),
DynamX (red) and Eudragit RL PO (green) as the film-forming polymers are investigated
for penetration into the skin of hairless rats over a period of 7 days. A betamethasone

ointment (purple) is used as a comparative formulation.

Male hairless rats of the OFA-hr/hr strain are obtained from Charles River, USA.

The rats are weighed prior to study initiation. Under isofluorane anesthesia, 100 pl of
formulation is applied to a 4x3 cm area on the back of each rat. The rat is left for 2
minutes to permit the formulation to dry, and an Optiskin film (5.3x7.2 cm, URGO
Laboratories, France) is applied over the area and on top of that, Fixomull stretch (BSN
Medical, Germany).

Sublingual blood samples are collected from the animals in each group to be terminated

24 h post dosing. The samples are drawn 30 min, 2 h, 4 h and 6 h post dosing.

Animals are terminated at either 24 h or 7 days post dosing. Sublingual blood samples
are collected from each animal prior to termination. The rats are euthanized with CO,.
Skin biopsies are taken from the applied skin area. The skin is cleaned gently with a
tissue soaked in 99.9% ethanol. The biopsies are weighed and kept at -80° until
quantitative analysis.
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The concentration of BDP or betamethasone in the samples is determined by LC mass

spectrometry.

The results appear from Figs. 4 and 5 below.

Fig. 4 shows the skin concentration of BDP and its metabolite betamethasone after 1 day
and 7 from which it appears that the skin penetration after one day is highest from a
film-forming composition containing DynamX as the film-forming polymer, and that
application of film-forming compositions containing DynamX or Eudragit RL PO as the
film-forming polymer results in higher penetration of the active ingredient that when the
comparative ointment is applied. In further appears that BDP and/or betamethasone
remains in the skin for 7 days after application of a film-forming composition containing

Dermacryl 79 or DynamX.

Fig. 5 shows the serum concentration of betamethasone over 24 h from application of the
film-forming compositions and the comparative ointment. It appears that application of
the oinment leads to permeation through the skin, whereas hardly any betamethasone is

found in serum after application of the film-forming compositions.

Example 8

In vivo penetration into the skin of hairless guinea-pigs

The objective of this study is to investigate the pharmacokinetics in skin of
betamethasone dipropionate over an extended period of time (7 days) after application
of film-forming compositions 1, 2, 4 and 5 of Example 2 on the flank of hairless guinea-

pigs.

The study was performed in 12 female IAF hairless guinea-pigs, Crl:HA-Hr from Charles

River. The animals were housed according to standard routines at LEO Pharma.

Prior to dosing, the animals were anaesthetized with a mixture of ketamine 50 mg/kg

and xylazine 5 mg/kg i.p (1.25 ml/kg),

The compositions were applied by spraying according to the schedule below, and the
dosing area was controlled by spraying through a dosing template of filter paper with a

circular hole (18 mm diameter). All formulations were applied by 5 bursts of spray.

Date Animal no. [RB Tx field RF Tx field LB Tx field LF Tx field
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After application of the compositions, the animals were observed regularly. Parameters

observed were:

Local skin reaction at sites of administration, any behavioural signs of discomfort or

irritation by the formulations, visible remains of the formulations.

The animals treated on Thursday 2013-06-20 were terminated 2 hours after treatment.

Each animal was anaesthetized with a mixture of ketamine 50 mg/kg and xylazine 5
mg/kg i.p (1.25 ml/kg), and the animals were euthanized by asphyxiation in CO,.

Each test site was gently swabbed twice with soaked cotton in order to remove any
excess formulation, and one 4 mm punch biopsy was taken from each site. Subsequently
the treatment sites were tape stripped 20 times using D-Squame tape. The tape strips
were saved for analysis. After tape stripping one 4 mm biopsy was taken from each site.

The biopsies were delivered to DMPK for analysis of tissue concentration.

Bioanalysis by LC-MS/MS was performed at DMPK&Safety. Briefly, betamethasone
dipropionate was extracted from skin biopsies using ether. The ether was evaporated and
the residue was reconstituted in Methanol:Water (50:50) containing deteurated
betamethasone dipropionate as internal standard. Tape strips were extracted using

acetonitrile.

Samples were analysed using an AB Sciex API 5000.
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Results

The amount of BDP in the samples were corrected for variation in area and expressed as
ug/cm?.

In the tape strips all compositions showed higher amounts of BDP at the early time
points (2h, 24h) compared to the late time point. The tape strips from the fields treated
with Formulation 2 showed the highest amounts of betamethasone dipropionate.

The results from tape stripped skin are shown in Fig. 9. The skin that had been tape
stripped showed low amounts of BDP, reflecting that a large proportion of the dose was
residing in the tape strips. However, skin treated with Formulation 4 had a less
pronounced decrease in skin amounts over time. This may indicate a prolonged release
from Formulation 4 relative to the other formulations. Skin treated with Formulation 2
showed the highest amounts in the tape stripped skin after 1-3 days, but after 7 days,
skin treated with Formulations 1 and 2 showed similar amounts of Betamethasone
dipropionate. Due to a high variability in the analysis of samples of stripped skin treated

with formulation 5, data for that formulation are not presented.

Intact skin showed higher amounts of BDP than what was observed for the tape stripped
skin (data not shown). This reflected the fact that a large proportion of the dose was
residing in the stratum corneum. Skin treated with Formulation 2 showed the highest
amounts of compound, and skin treated with Formulations 1, 4 and 5 showed lower

amounts.

The amounts of BDP in the tape strips and in the non-stripped skin were similar,
reflecting the fact that most of the dose resided in the stratum corneum. Formulation 2

showed the highest amount in both sample types at the early time points.

The skin that had been tape stripped showed low amounts of BDP. Skin treated with
formulation 2 showed the highest amounts in the tape stripped skin after 1-3 days, but
after 7 days, skin treated with formulations 1 and 2 showed similar amounts of BDP.
However, skin treated with formulation 4 had a less pronounced decrease in skin
amounts as a function of time. This may indicate a prolonged release from formulation 4

relative to the other formulations.
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CLAIMS

1. A sprayable film-forming pharmaceutical composition for dermal application, the
composition comprising at least one therapeutically active ingredient dissolved in a
pharmaceutically acceptable propellant selected from the group consisting of
dimethyl ether, diethyl ether and methylethylether, and a mixture of dimethyl ether,
diethylether and methylethyl ether, and a second propellant selected from Ci_s
alkanes, hydrofluoroalkanes, hydrochloroalkanes, fluoroalkanes and
chlorofluoroalkanes, the propellant being present in an amount of 50-99.5% w/w of
the composition, the composition further comprising a film-forming polymer in an
amount of 0.1-50% w/w, a plasticizer in an amount of 0.1-10% w/w, and an oily

release-enhancing agent in an amount of 0.1-15% w/w.

2. A composition according to claim 1, wherein the film-forming polymer is selected
from the group consisting of cellulose derivatives, acrylic polymers, acrylic
copolymers, methacrylate polymers, methacrylate copolymers, polyurethanes,
polyvinylalcohol or a derivative thereof such as polyvinylacetate, silicone polymers

and silicone copolymers, or copolymers thereof.

3. A composition according to claim 2, wherein the cellulose derivative is selected from
the group consisting of ethyl cellulose, methyl cellulose, hydroxyethyl cellulose,

hydroxypropyl cellulose, hydroxypropylmethyl cellulose.

4. A composition according to claim 2, wherein the acrylic polymer is selected from the
group consisting of methyl methacrylate and butyl methacrylate copolymer, ethyl
acrylate and methyl methacrylate copolymer, acrylate and ammonium methacrylate
copolymer type A and type B, and acrylates/octylacrylamide copolymer.

5. A composition according to any one of claims 1-4, wherein the plasticizer is selected
from the group consisting of triethyl! citrate, tributyl citrate, acetyl triethyl citrate,
triacetin, dibutyl sebacate and polyethylene glycol 100-1000.

6. A composition according to any one of claims 1-5, wherein the oily release-
enhancing agent is selected from the group consisting of
(a) a polyoxypropylene fatty alky! ether;
(b) an isopropyl ester of a straight or branched chain Cyq.1s alkanoic or alkenoic acid;
(¢) a propylene glycol mono- or diester of a Cg.14 fatty acid;
(d) a straight or branched Cg.,4 alkanol or alkenol;
(e) a Cs.22 acylglyceride;
(f) N-alkylpyrrolidone or N-alkylpiperidone; and
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(g) a mineral oil such as liquid paraffin.

10.

11.

12,

13.

14.

. A composition according to claim 6, wherein the polyoxypropylene fatty alkyl ether

is selected from the group consisting of polyoxypropylene-15-stearyl ether,
polyoxypropylene-11-stearyl ether, polyoxypropylene-14-butyl ether,
polyoxypropylene-10-cetyl ether or polyoxypropylene-3-myristyl ether.

. A composition according to claim 6, wherein the isopropyl ester of a straight or

branched chain Cyo.15 alkanoic or alkenoic acid is isopropyl myristate, isopropy!
palmitate, isopropyl isostearate, isopropyl linolate or isopropyl monooleate.

. A composition according to claim 6, wherein the propylene glycol monoester of a Cs.

14 fatty acid is propylene glycol monolaurate or propylene glycol monocaprylate, and
wherein the propylene glycol diester of a Cs.14 alkanoic acid is propylene glycol
dipelargonate.

A composition according to claim 6, wherein the straight Cg.o4 alkanol is capryl,
lauryl, cetyl, stearyl, oleyl, linoelyl or myristyl alcohol, or wherein the branched Cg.54

alkanol is a branched C;s.54 alkanol such as 2-octyldodecanol.

A composition according to claim 6, wherein the Cs.,, acylglyceride is a vegetable
oil, e.qg. sesame oil, sunflower oil, palm kernel oil, corn oil, safflower oil, olive oil,
avocado oil, jojoba oil, grape kernel oil, canola oil, wheat germ oil, almond oil,
cottonseed oil, peanut oil, walnut oil or soybean oil, a highly purified vegetable oil,
e.g. medium chain triglycerides (caprylic/capric triglycerides), long chain
triglycerides, castor oil, caprylic monoglyceride, caprylic/capric mono- and

diglycerides or caprylic/capric mono-, di- and triglycerides.

A composition according to claim 6, wherein the N-alkylpyrrolidone is N-

methylpyrrolidone.

A composition according to any one of claims 1-12, wherein the propellant is
dimethyl ether.

A composition according to any one of claims 1-13, wherein the second propellant
a Cs.salkane, preferably selected from the group consisting of n-propane,

isopropane, n-butane or isobutane.
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15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

31

A composition according to claim 14, wherein the Cs_salkane is n-butane and/or

isobutane.

A composition according to claim 15, wherein the ratio of n-butane and/or isobutane
to dimethyl ether is in the range of 6:1-0:1 v/v, such as 5:1-1:2, 4:1-1:1, 4:2-1:1,
4:2-4:3 0r 4:2-1:1.

A composition according to any one of claims 1-16 which is essentially free from a

low-molecular volatile solvent.

A composition according to any one of claims 1-17 which is substantially anhydrous.

A composition according to any one of claims 1-18 further comprising an anti-

nucleating agent.

A composition according to claim 19, wherein the anti-nucleating agent is selected
from the group consisting of polyvinyl alcohol, hydroxypropyl cellulose,
hydroxypropylmethyl cellulose, methyl cellulose, polyvinylpyrrolidone and
carboxymethyl cellulose.

A composition according to any one of claims 1-20, wherein the therapeutically
active ingredient is selected from the group consisting of vitamin D derivatives or
analogues, corticosteroids, phosphodiesterase 4 inhibitors, ingenol derivatives,
retinoids such as adapalene, JAK inhibitors, NK-1 receptor antagonists, calcineurin
inhibitors such as tacrolimus or pimecrolimus, keratolytic agents such as salicylic
acid or lactic acid, antibiotics such as fusidic acid or clindamycin, non-steroidal

antiinflammatory agents and local anesthetics such as lidocain.

A composition according to claim 21 comprising calcipotriol or calcipotriol
monohydrate as the vitamin D analogue and betamethasone dipropionate or

valerate as the corticosteroid.

A pressurized container adapted to dispensing a topical composition on an affected
skin area, the container including a container body comprising a composition
according to any one of claims 1-22 and a valve assembly including an actuator for

releasing the composition as a spray.

A container according to claim 23, wherein the valve assembly contains at least one

aperture with a diameter of 0.05-1 mm.
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25. A container according to claim 23, wherein the actuator is provided with an orifice
with a diameter of 0.3-1.5 mm.

26. A composition according to any of claims 1-22 for use in the treatment of
5 dermatological diseases or conditions.

27.A composition according to claim 26, wherein the dermatological disease or
condition is selected from the group consisting of psoriasis, pustulosis
palmoplantaris, ichtyosis, atopic dermatitis, contact dermatitis, eczema, actinic

10 keratosis, pruritus, rosacea and acne.
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BRI BEREIR R RE (MBERRKZH) EERS TR FEHNBIRIERLE
MHRAENRERZ . BTHEEERS TS FER RBRMEL S, — B IEaE2iERg
IRASHITEPE AR 20, 88 7EXE 7] AR 15 P AR 1 28 35 38 B 57 AR 20 38 R TR I 57 T B, 451
MBS B (BIWmH ) FE T SRS FEHNFRN S — Mk ELER
AN T AE P ECHIVE MR SRR LB, A, S BT ROREN— B EHFER
BUR SRR A — BUN [ B RORN BB I UK, H AR R A2 L R AT R

[0004] fENEMEFIEWREFNBERFTR, EFRESEAEBNEERS K RER &Y
R &Y. MIEAEMEZER TRATEMESRS K IEE, ¥ MTEL RIS F, 308 B fE
o R SR A G SRR TS T A B 0 FHE R A A BRI BB R . SR
RIRBUT Bk B i, R R G T B I R A

[0005] EP 515 312 Bl AFF T &BVENTEM RS FI4F LR FMRIER MBI IR 28K 2.
A T 5 A e T2 T R Y 2 TR A PR S 35 SR A 1 =5 0 PR 1 7, ELAE VR T BB R P HG PR
[0006] WO 2006/111426 AFF T 7EWRITEF R8T AEIE PN S A 4L R D TEY
AR J5 2R [ o B TR . AR R BT B IR LA MBI B L B 20 2 R AR AR T B R
Lok BRAL R UL RGBS AN P R IR IR IL R Y . HAWT &6 1/ERERIN ZBEH BT
RINEH FHEIGET

[0007]  US 2007/0248658 AJF T A& Bl i 3R . lE BR S EE AN TR 1 BR BE L SR LA B — Fib
B2 PETE R BV LAY, BT R RR B B idh 16 — Pl 22 Py 1 A T bR MEB . dH A
Rl A AN AR T35 R PR VA R0 0 2 B B e TR e DA R B8 3 0 B 7 vl R T B L TR R
PR PO A% N—- B Bkt e BN PR B RE R R TR S

[0008]  US 2004/0213744 AF T AT EHEEEIAIBHRA G, B8 RER A B EE
SR IE VST GBS ATE A . BUER AT ARG BR R A St B F R RIGR
REMBILRY R OB OIGEE R LHE RGNS AR A R RAY . BiEHEN
Ak B R ENVE MR HER  RBRANERESYE. 2 ulE . AEERRAEES. AT
RREEMN. % o s P& 2B R R GRS R YA P & IR R I IE R . Y8
FIR IR EFFRER = 288 . 7 L BUEE PR BT R R = T i E R A S . AW
& T] LLAFEHERE ), fline B RE . R R . SRS

[0009] WO 2007/031753 ~FF T MR A4, A LLE /D 80 %6 LI & A RIE ML 7
BUER EWE R Gl B G AR RE AR LRy FREARRESY &
HEMNARZR Y R0 FHERMERE 0 R 3 E S F bR, DR i

4
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B IURUZFE R 2R A BB i R 2 B R TR R BT RRER VR
(0010]  Z&EARY B KR BAE HFE A REHAY, MECHIE KK R RRE FE AR
HIRR , ik IR 2 R 09 L RIS T 0 L AEREHE R

00111  RAHKFH— B KRR LK KA B A1E3 N\ H P B0E RS BEHE B
ik L2 R RE A &Y, ME A S YR i AR T E R EA &Y F B R 58 77 Bk
B o

[0012]  FEHKH— ERREAES FHIE LR HF (FnEEREBA Z8, HAF K
R KRBT ) 1B 0L TR R A BB A L P REER S M ER EE (RERARE) I
FBENBIRA Y. FEHIEOT, ARER AT A, W SRS R

[0013] AKRHAPHN—HIHRZRBRHUEPEERSTEHEVRIBEAN TR P REEERE
file, MR FREAL S A ERR B A S

[0014] R EAMEAR

[0015]  7ESCHRA A FF B BUE A GV E A B N o 5935 1 R (50N o 3 A &8 T
RIGk o A2 F BRI R, AT A NIR R I, a0 SR M 2 N\ B sUE A &
W, PIHI0E 1 Rl o B B TE) MBI A R o B R T8 o BT, T REAE B8R B (8] P 3R A58 ME RS
MBI ENE EFRBBRHAESY) (X EiTRIRHERIE) . ok, HrTRe Rt ZAE G
P AN S R AR BEF RIS 0 T 5 TR R A3 A R Bk A K R B

[0016]  [RLth, — 75 1H, AR BR¥S K T B2 Bkt FR A mT I8 35 () SRR 290 4L 640, BRR L&)
A& B D FEE T 2% bRl 2R (R PR MR 28, UK ZFEE. 2
BEAN R ZBEAIG B Gtk A RSt SRR e R A SR e B 55 — Fh e 51 A0 VR
EY1) PHEITIE MRS, BTIR R LL 50-99. 5% w/w KA S B4, FridH-& 4%
8 0. 1-50% w/w FIE R BUE R A0, 1-10% w/w BRI ERIGIEFHIF 0. 1-15% w/w BRI E K
TR O 2R .

[0017] B RIA KA SR E-EGERECT BBk BN s & A . kB &9 )1-°F
BAN, RS LR REFIMELLE R B % LN EE . BEASPIER TR A NIE
R, DRIk G i 4 T B R IR . AR &1 (substantivity) , BR7EMRECT KRk LG
I YEI B 8 7 BT P A O R BE DR, B & K M IR SR S L S R T
BEKERERESMNA G BT RIVEE KK FRSEE M8, dab, % a) B 8o s
7T B AT R R0 A B R Bk K AL DL R 33 il 8 3R B2 B /KR AR, [R] I 8 56 Bl IR 58 B A A 4 A
RBOR

[0018]  FES— 5, AK AW RASTA TR TIEIT B AR B AEY.

[0019]  AKAKAEWT UK ERNE I PHITHI, 8 E 1Z RS AR R 4H
o ZELSRET G AE & RAE, B G AL BRI B RIRE N, DO %
AR EHEYZ ARG EMA SR .

(0020]  FRIEAFRTLAEEREE (HH 48R3 (mounting cup)) A M B IRMABL A4
SR EEBENES . PR ELE E E H BAT P AL, (B R E BB &, AT S, 118
Frid fLIEFT FF e — BT, HA SRR HEEN LN E R FEA EHE ZILARNRE
AR, HABEN IS o N SR, UBEIERAA FEET, 183300 W A% & R AL, A8 BT ik
FLIR BIRE S
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[0021] BTk EIFFAEEIES & B A& —AREL MR (ALO) FIBE, R E /R
FH BT 2 (4 L A 2 & D 6590 B0 2R 4k RO R S, A TAD 928 1610 22 1o R O U328 LA B M B3 25 Hh
NN L G

[0022] M3 28 A% MU AT LLIEIT 28 A\ Bsh#8 tH 1 FLAOIRSL KSR AP0 Fh1, JLR4E T 3L
B RISl O B DN SN BEE R 5 ER LS4 ik P piBE
PRI, MERENENYETE b BSOS 851838 o I RAR R 51 A I T 7 B
e FTREAME RS —ERE (Bl MR ), 18 A & Wikia m a3t @
B2 M AR BN F R e s &m0 . IXIR1E T MM BUELEH) (solid) BiF
2, FF RIS 68 A B BUTF R i 20 & 5 T 7E 38 B0 T I B R X 45

[0023] B FAMEAKAKASMBRN, LG G TR FEEE. AL O EAYER
R U@ AR T HE.

[0024] AR AL ST B, ESEh &S SRR S BT BN ERNASY.
[0025] Wi FA7hE. At / S EARRE, WM R ERH HHEE 8, K58
B/OBBAEREE. ZHETUNE—MLE (ENERAOES) BEE - ME (1
I TR AL AT ) A28 — AN E, %38 3538 7T LA e SE 1 g DA PR i (X 3. i 33h 28
B 57 L — A R A Bah 8%, BRI B & s BB, R —MIENLT, W
HREFRENSNHESTURRESNZ S, FESMU T TEHMNESNSEE. ZHEN
JRE A BB &Gl MR Y, BT — BB T R REREST R ER I EM B 8§z
Hl, FE A T IT -

[0026]  BREE, BRERILLASL, Eh &8 7] AFEFH L A B BB IEN FE MBS FE =
ANITERAERIO B Z MRS . G0, B4 WA 4F 7T LR B AT Rese i, Bl anE — Mg B b
IZBEN AR TR T 6, AR — MRSV E L2838 5548 LR EYEEE S
HELARRIL JE 3o 3K “ el R RO B AT LA 3 T 5 A0 o< AT A B F) Ak o B0V o i
o

[0027] FREAEFIRLELE, AT AL E KL 0L B BIR .

BiE% AR

[0028] 1 B7R, 5GBSR (BMV) A 3 2857 Stuh T4 B A B R0 i iR 4E & 4
RIRE AR EL , 76 72 /N RO RS TE) 9 BMV A&7 Klucel LF#120% (LA TERHIRIER SR E
=7t ) FIEEEF TEC. TBC F1 DBS. BX I MR I 58577 MCT F) sRBEZH A W i 38 o

[0029] &2 BIR, 5 BMV M A2 38 %8 57) b vk 1 R 38 SR 7R ) R AR A S D RO BE AR L, 7E 72
/INEF BRI RSE (] P9 BMV ME A Eudragit RS PO 1 20% ( L FBRIRER SV EET) 18
%257 TEC. TBC 1 DBS . Bty 4 B I3 557 MCT () S fiE 28 & 4 O R il

[0030] P& 3 BIRTE 24 /NETEIEFEH R B BT R =R W S H BUWV I EIE .

[0031] 4 BRFE 1 R 7T REETLERBE KRS ZAREM K (BDP) KHEAR B
fh KA FIR B

[0032] &5 BHE AR SN LB BCE IR BT TG K B ik B 7 24h A R MoK A
) LB

[0033] & 6a B/nAH TREBEARKAASYHNASNEEE, OREEFERAE (), X1

6
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BRHOSRE ) @E 6) BB () ReE 2) MIRAL. aZsEETRPFR 46
YImT LA AL & H A M (6) ASAE (8) WM R %K.

[0034] K 6b B TREBRBAKPLESYNERPEATE, OESHERE (D, X E
FHBEWEE (3) Wik (6) Hah# (O MRE (2) WALt . IMZEHEH KPR, HE
YR LIRS EN YA (6) HEHEFIME (7) FSMH 8) M=MARS.

[o03s] K& 7 BARFEAERSAE (1) ARG - IRAEHERE, 5.5 ®E ), K A
BERAE (D AMEE ) ZEEE DO (31) FE (32) @ik 6G), HEAHS5HzhE @) &
BB (51) fnseE 63), Frid BB AFHFERHAD @) KIEAY (44), “¥iEE
Hahds (O NEFEETEEERE () FHAAELI OHE . BT 61 B8 —NF
fL (52) , BFE EHAN B AT BEREE (1) FHRASYFET LRE . RiEcEERE
(tailpiece) (85),RE (2) 5RE&ER:. BE (55) BA— M (54), HEHAMT LA
BE (2 it

[0036] [ 8 & TR R A Wi BAR ) BDP BRI & /R AR 8] OB R0 B, Bk a2 &
Y RS 1E R R S Eudragit RS PO.FL4& Eudragit RS PO S5{ENIGEBFIMIFTE
B2 =T B8 BLE B Eudragit RS PO 5T =T Be AUV N B BOH 276 0. 16% w/w
8 .0. 31% w/w MCT,

[0037] &9 R BoniiR A4 By Eudragit RS POCHF] 1) .Eudragit RS PO FikTisEL
=TH8s (#17) 2) \Eudragit RS POATEEEE =T BEF1 0. 16% w/w MCT (#ill571 4) J5, TEKER
B2 kA iE 1t 4 (BDP) [ A o [ (4 bR B0 L

[0038] % AHYEIK

[0039] 5B X

[0040]  ORiE “4E4 K D ATAEMY” BEFE R R DAV EYE Y, & 01 =B 5
RS AR B4 X i A, v BT VB AL R

[0041]  A4E “4EAF D R BT RAMEZIHN / B e FBIRNAE %44
KD EENERIEY . BB HERD ZIEBEFSRAGENEERD LAY
FAHI EPTEE

[0042] “Ryp=FE" & BE TAMLEER D KLU,

[0043]

oH

HC o
[0044] CE AW EWHZEELUFRMEEERELE - TKWF—KEW. FH=B—K&Y K
HH| & AFT W0 94/15912 7,

o
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[0045] AR “MEHFREM” R EAREN” BAERRTRA S RIB A EYER T
e, BARIEE T RV TR A& WTE A R BRI 7E R IB T 7 S % K REt A B, LU Frid 40
EVREN EFAK, EnEFEED 2AA FHHEELS 18BAA, MEERD 2 F.

[0046] RIB“UEREM"BUEREN BERTEZERT, £ RNCFHRA (&
H2F) A2 T 10% &R 2 T 6% VAR FEAR o LR Bk AW 7E 40 CHEAT &
fIAE B M R ARG EIR TR ERE HRELUE, ZEFTR R AP ER A&
BT 40°CHIMBHEE I BT 1.2 A0 3 A A REM s FFiET HPLC KM= FE. W
RAOTL 10% PRI 40°CHI 3N AR, MIXBHEXNNFAEZET 2 F£HCFHHR.
HEFET R A S HEEM RS AR =EER, “4b2EF80E W7 @ R R G R
HERERER SR EZERBR 24- R REZEXRE BN TREESY.

[0047]  RiE“PHBEN” B “VERERN” BERREFRAESWHBALF AR S,
TP B R AR 77 B N AR T

[0048] ARiE“EA LTK” BERFKREFE G FHEEKE EFETIAEAYE
B4 2%, AL 1%.

[0049] RIE“FEHM =" HTRAESE 6-12 MRETHKNIEHBRA HHm=8.
A =8 B ATRRIE S B R E R (C) MZBER (C,,) HIMZERMIEAY, B ml AT
L4 Miglyol 812 3R15.

[0050]  RiE“FiBkZEiE (penetration) ” BIERINEM AT BUENE A RE, B A
RE REMER .

[0051]  RiE“ZRkBE (permeation) ” B FERIRTE MR/ Z 0L BN & SRR BB,
BUH T SE36 9  Franz 20 s B 1082 = 14k

[0052]  RiE “BE” BAE$E/~ A H IR BCT 2R 49 an ek B A% _E A B F Bk 41 & 4 1O ¥ A
SHE. FIREAEINERRT O L 2 P AT FERE. B LETXXF, RE
“BR” BIERINIER D 48 /NITIEID 72 /N B TE] P R AR O VE M R A BRI . AR 3 N
IR BIE4E R 550 BB RUE R S WECE A BRI -GN 1 B E A2 vl T R A 4
SR B R LA WA B, B 55 B ) HE A8 A2 7 S8 8 7R R0 el PR R TS s 7R T 3 O R AR 4E B )
o TRV T R 3 B 3.

[0053] fHAIARERHDFHEREEN RIBIEEE, FIOPE. 2B FRAES T C SR
BRHY C B8, BN IR BE . ZBR B8 R T BS . FER FER AR A B B AR,

[0054]  SKHETT &

[0055] ZEARREAMAGYT, RIER GV B HAERTEN . RGRE Y. WG
KRV BEFNGRIER Y. . FERNGRELREY REAE. R OHERETEDENER
LR W ls REBR R A R ER 2L R4 B L R A B 4

[0056] HRMARR GV RAHERNGTEYIN, HALEEHZEAHR FRIUER B LEL
R BAERARR ARERPEAERARMNA.

[0057] YEEREMARGRRE SR, RALEE R P ER G FEREMPERHGRT 5
KRV AHRCEBMFERNGRPELRY RIGREMPERNGRE LR AR B
B VAR AIGERES / FER HB L R E A .

[0058] FEAKREAMAEY T, MEBH AL E HATEIR = B TR =T8S 2B A

8
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M= = Z. B HihEs . 2 — B = T s A1 20— 8% 100-1000 5l 058 2. — 8% 400 H LI
[0059]  CRIBIBHNIB NAREA SYF]FRER AL ETEE (Te) B, 4RE
JRAEART Te WIBE T AZMN, Te ZEEWMMR MERR. Fi & FEKEER Te &
TR ZIRAE R EAZRMER . AL RS, N FEERGRESWIENRERE
R ER = Z.Be 1R N BB I BB A B W T &, C2FRE T BRI Te.

[0060]  JEPEBEAOE IR ITIE B B A T AR A -

[0061]  (a) SRETAMEREDT uRERE ;

[0062]  (b) ELHEBISLHE C,o- o it BR BN BEMG IR 1) 7 TR ES

[0063]  (c) Co FRRTERRITA — BE B BE B 85 5

[0064]  (d) ELEEENLHE Cop SiBF BUREJRET ;

[0065]  (e) Gy p Bb:H VS

[0066]  (f)N- KEBEMEng Sl ok N- b2 uRAeER ;A

[0067]  (g) W 4yith, V& Qv AR 065

[0068] =4y PR FHOIE AR 70) 1 B U T 0 PR O e B R, HL AT 3% B R R M% ~ 15— T IR &
B RATM -11- B EB . FEAS —14- TER. BETFS -10- i ERBRE N
M -3~ PG RE A REH R 4 ‘

[00691 24 P REUIG 3257 A E R BT B C, o HE ST ER BB IR BR K 3 TR BRIN , HCFT IS B R Y
S5EIR R TR IS AR AR R TR S A P R e PRI L IV 9 B S AT S P ek B S TR 4B R 4
[0070] M PERENCERFIAN Co  JEFTER TR —BF S ERAT, HT DAATR B 58 A AL ER BR ok
R SR IRER, F H S H N G FESTER IO T B —BR A, H0T DA R ERTA B2l
(00711 ZyMPERR O SEN N B Cop e MR, E AT LN . B EEES . A0 B 8 fE % L Jh
B | 7 ek B B PR SR s B LA S o SR B R, EWT LA SERE C g e B I 2-
FElE o

[0072] 4y VERRTBUE SR Cop B 2 H iy B A, FLT AN il , 9 20 22 R« 1) H 3%
VR AFAHEAZ T KT S 278 O v B2 AL A B R K (Jojoba oil) E &N SN
Y 22 RIS ST I AR T8 ARV R SR S L B AL R B i P e =
Bg (FER/ BEHWM=F8) KEEH M =8 BRI R Hh A B 28R / R H s s
Hih —BEEEER / R B Bl B A H T =g,

[0073] &K, FAHAR C, bl (BT k) VERHER A REE RIS TR WO H R
it » DRI ¥ 1t i 50 P e B[R] APV P v R, R S R R A &, Rtz A A E AT
FHAWELARFEE. W, BRI SISIE = P RME AN S E RS —E
Bl — BRI Coghife P T ACHEBE TR B 40, 2% 1A ] DA B B . DRI, B TR
KT B, AEVEE Z P RME A B FIBEE 51ENE ZFHEAN C, SR BiRE .
[0074] FEHAEYHP, CofrEtiikihik BIER . B RS E T RERE T b 5 HIiEn
Coshtle R IET Kol / BLR T Ko

[0075] FEMEBFREW P, ET 5/ 8R T 5 = B B E LG AT UL % 2 7E
6:1-0:1v/v BISEE, 0 5:1-1:2.4:1-1:1.4:2-1:1.4:2-4:3 8, 4:3-1:1,

[0076]  HNIRFE, ARA GV A S LIER, LR RS FHERMER. (B2, Baiftidit,
BT 7E Bk b R A R Z i R I R B R, R AMEAR BRI 0 FIEREEH.

9
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(00771  ZHAWRTUAES D ERIK (HBIES MG ERIBEER) . AT, B itk
RAEMREER KK

[0078] AT BABIEREE RS ERBATRAEHEY PSS, TRAFNNEES
TR FURZAITTLLE AL RAY, IR LG ARESER RREREL
BR FRAIBENRPRETER.

[0079] BETEAKHBRBELH AP HEERS T EEMIEE HUTHRWA H4EED
AT BRI BT 2 [6 B e R MG 4 #0150 . B R SREEAT A L B B 250 a0 fy
IKBHAR . JAK 1% 57). NK-1 S2AREE B BiAE 20 R P sh BR B M 2 L 45 VR T BR B 41 41
TV G A v, B B B 38 B A) L A B AR K B BR B EL R - Ak S AR A 2% R R B R
mF L -RE.

[0080] 44 R D ATAMBRLUMTIEA RH =B . B =F. thREE. DYE L. R
SCE BRI EALEE . RIER) O BARTEIR T RBR A A WAL R DR AFRHE=
BE . TEVE AR T HEE B E R T 8, FIE=EEr R T /KW — K&, ik — K5
o

(0081]  F7 i 2 [8 % A ik B FH %2 06 4% A5 A oK b AT M 2R 1 A5 A R L &S A ke L AT Y
/NS 5SRO 7N e X 75 N /NN < ] ) AN = B TR /N =101 VN =7 9 VA = =)
Gakn BERR AR RER VFRAR RRER RESENR AEEN ARSNGB MR A
WRTRGHS IR JBAA L FREESR AUAA KR TARK A VIR JE R EE IR B AL IR Je A e At 22 7
T B H % RS M ER SR AL A A A 4R o 7 SR 2K [ B AT A e B A oKk L ATtk
R E AR RSO HZ R R AT /P BEER R R R ETA
B VBT RIS BORFA R dl 22 P s 2% AT B2 A0S . o 28 [ B (9 i ] 91
N CRAEARKNS . IR A MOKHR  ER (oK AR B R LR HBZE KL L RS
JREREE IR A R CERE AT R T BREM T IR SRR SRS . TRBRIL & 2] iE
B B TR B A PR ih &t S R B &0 B2 R 28 B B0 — TR R s fh Kb SRR 1%
fih oK A2

[0082] 7L B RfRIERIEHES R+, Fd A4S FEZEREHZE—KEWIE %
R D U DA K IR A FA B - PR BR A A A 1 A Bz R 2 [ i

(00831 i i — i g 4 HT1 il 77 T 48 ik B A FF T WO 2008/077404. W02008/104175. WO
2008/128538 B, WO 2010/069322 F 1L &4, KAF ARSI FRBET AP i
% RS —WERE 4 JHI7 2 2-(6-[2-[2, 3- Z&MLNE —4- &) 2B 1-2,3- —HEH
FREHR ) -N-THE 2B

[0084] E KEKEEATAEM T E A ML S HUTHABRNAE B REFE -3- HH8RES. B K8
BE —5- 24 VA ERES . B OKEREE —20- 24 9BRHES . 20-0- Z. Bt - B OKEREY -3~ 24U BREE AN 20— ik
# - BEREREE -3- HIHIRES. U1k, B KEKEE -3- HABRES UV E KEEE -3- R T %
B3Eg (mebutate) B{ PEP 005, OV FE US A EU sr g by B T8 97 e pn i A 49

[0085]  7EELASTiET 9, A5 K M IR L AW B8 VE T IE M

[0086]

10
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ARRETEABRELRS  0.5-10%wiw

oht i 28 0,1-0.5%wiw
BB TE 0.1-0.3%w/w
TH. 50-60%wiw
ZPRk 40-50%wiw

[0087] AR EBAMAEEWE AL E T B SIF 35 eH s, fl bt S (F)
a-AEE) BRI B AR R RRET N RS AT R ENE R EH
W REBERA T, S W CTFA Cosmetic Ingredients Handbook, 2 2 iR, 1992. ZEfLi%
BISERETT R, Bk 4G4 7T LA & B RS Ay B A Ve R SR Bz o

[oos8] 7 & BARGLA &) PEsT ) T BT I B E R EEA A AENREAR AL
HAEWTATIRITERIBM . Tl MEAR S « & B0 MR ER LT B2 6 BE PR 7 % IR 2 06
AHE A A9 SRR E A T R S RN IR DA A O R R . BT VR L BRI YR T
ERBHENFRASHRHTEAER—IREFH K. ATBEXAEH, RERKRHREH
EYIEEE 2 0.0001-1% w/w FITE R ST« T LATRAR A /R B B4 & 9 0l B Rl A T 4855
X6 7 B BITR T, BITE R B 7] RAEIRYY 2 5 B RF4 i 77 MEEIR BRI E R . &K
WIRIE &Y B R TR 978 TR 80U IR B2 IR ) R R 98 15 B 4R JE i I B A MR 55, Byt
R TR 98 77 FR AR VR R SR AT AR R B R K A 3R AL, BAAS B AR AS T 482 ) B Bk

[o089] FEREITH, AKHY REESIEWEK XIS R MAEMRINERSE, L5
SAEEARANASYIAETREBRSE L ARNASY R R A MEEhEE.

[0090] 1] 6a A1 6b FFF7R, & A TN %7 i B 25 28 B 52491 AT LR A2 AR R BHA & YY)
FESBAE () BE 2 MESRE 3). ik (5) MEzhas (4) MEEME.

[0091] EFEBLT, BERE (1) FTUHAOERE HE. WE KRR BN RE_FRLZ
B2l (PET) BLEHERAVENMEW K. BRASTUREHNEFRERZERE, UE
M R AR R TR T PR T BB . B AR AE BRTiLiER, B A E e BT
HOT 32 o, HXTRIIREKRMN . FHEREHUREAE (BESEES, BHEERER
B) BHEFERIHEST I B M EL 82 HailEr, B AR BME A SR
[0092] EEAFEEHBEEYRMANEERE, URFHASYE %5 &8 B, AT
1EBEE AR F IR A FIE M A B E R B AAT B

[0093] FEHMREELMAEEHNEREEY B WIRKE AR ENAEAEYZ 8 6] 7 RE
PARBH ILARAT 40 &M 588 Z B AE B E ARG E A, Rk, ZEHY R 2SR
WRE

[0094] HTE£BEASHOCHPREARERMR. B K HFEMCmENIE. B2, 0.8
YA R D AT MBS H S TR XA SR BRI R A MR T B B
Bief@ . LLAL, B7 BT 2 (B B 2K O ANFE B ME 2 A BTE I M R L VEAL S WDFFAE T AR PR . BRI,
T A KAAEWERE RN AP kB B 5 AR BR % s I Bt . BEH A
FEAE T AN e L ARt 52 R 4 BT T ) S 2 T 24 R R B B IR

[0095] B4 &I, Bltn, —M4rE R E R M RE N MBS TE MRS 2 — T HEE, FBCR

11
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HEBRAEATEZ MM, LERET R TARP AN EREAREERA. 51
— 771, B RBT R - REREMIBE AR SR ER, REZEMAEREEELS ANHE
B,

[0096] BEERBVIZ - REZGEUSN, REEAEEERBATHATHMEAER
B RBTVR. . RAG RLE . AREY OERERLHAFBHLEY FEP) . GBI
(FPM) . =0 Z B (EPDM) « ERIU4R. 2 4% (PTFE) . ZMB IR 2 1B LY (BFTE) & AR
EE ERSEEGRE SRR AN 5ERKREYNREY. B, REEWA USSR
BEYE % - R BLRA PedH A A

[0097] ARBFBREMEAIUDBRESUNZENAH, flIERSGEMTABRENHS —
B. BRTRAGMEERBRERFER LML, MBI — MR EEH BT B i R o R T
AR L,

[0098] T HHRIHI R R, 5% 20 & 4 fil i) 75 25 1 1) 25 ¢ R DL ads b R AN B S i 4 B 4 P
FRHIAT ARG A EE IR E - B0, &8 IR 48 14 457) dm 3 o mT LA A PRAR EAL BUAR IR E =R &
R RNARE

(00991  [RIHE, AT B L7 25 R, U H B HERIMEE , F T A28 IO SR B BUE O B4 k)
R IE R A ERE YRR . B, ARER AR AN IR AR A P R R & R — S, R E T D
Ho i S48 ARk, BRI, a0 5% R B R 2 B IS VEA R A, ECBERT R HER T R S B &
YIRE#E o

[0100] A F7EE AR5 A 25 10 B fI R B A B BT SN 2488 5T, 8 F & 5N & 771
(B anmEmess ) MEAAE S &R RSV BN EAE A TREERRAAEMIS L
IEBE AL, T RS R RN S IR R R B 5 A M B 4 59— Fh B R ) s R M 5 BRI A P
fi# o

[0101]  2K{lth, "B BENEE TAAWIHEERFHBRBEMEAEEIERNETRH BRI
B RL

[0102] AR BHHAYIETHRE A ERB B E DM EERERE (Hl Viton V600) . 5
WG RIGILRY (FEP) . UK (FPM, 640 VI500) BL=JcZHiZH (BPDM) .

[0103] CELRIESHTRENMEEFINEZEMERE. CERILESH TR
B2 5] i R B 0 2. 4585 (POM) .

[0104]  7EMNE 6b FT/RMISLHE T R, ZAEWESEN YA (6) HEEFIA (7) FSH
(8) » TEIZSLHE A R, VIF A FR7E (5 F BT B UM RIRIE, FRENYME (6) HIMEZFT
HeBEFAE (7) .

[0105] 4P 7 BN, AR LA IBRE (3) (HIBE B & B nEa Kk, SESAE (1)
ZBEEM), Bk 6), LA 583 (1) EENEF 6L FE (63)), BEEh L E
fR LS EHA Y NE R FHH . ZEF 61) §HFZEL—0.05-1mm FIFFFL (52), B E
Bk (1) NEBPEENAEGHATLLESI LAY . ZEFFFL 62) 77 Atk B4
—AER, BFERIZ AR EAFM B R B E T

[0106]  E(5h5% (4) A —MEHEZ0.3-1. 5mm PFRIBFLO (41) FIHEAY (44), @it
wE O ZA A . ZEEhEE (O NEEFRESAILO (41) PREMSENE R
A RN RSF R AR T R BRI S, B X RS KRB RAAYH MR A TR

12
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B 2 45 BOHEIRAE F T T AN B, AT 3 30028 7 ARV M B OO P RR AR RSN .

[0107]  HAMIFLD (41) R (52) IR AR B EE M E /1B FRE T HEWM
FFAL (4) Rk A BT B 53 B 4 T 4 B 25 DA R b B 45t 55 4L S W P 7 s BV D ARUR /N
(o108] FAERKKISKET RS, B TURF I EZASWHENHEE.

[0109]  J&IL T FI Sk REG 3t — 15 [ ik A i B, 3K 46 SE B 1A DA AT 77 2UBR 1 BT 22 SR AR AP 9
AR B HIVEHE .

S 15
[0110]  sSEHEH) 1
[0111]  HEW

[0112]  HI&BFE T IR KSEASY.
[0113]
wed | owww | ow | wm |
tec | TBe | DBS | PRG | MCT | TH
Klucel LES% x| x | x X X | X
Eudragit E 15% X
Eudragit RS 15% X X X X X
___Dermacryl 79 10% X x X
Dermacryl 79+ Klucel LE X X

[0114]  TEC AT ER =B

[0115]  TBC :ATHEEE =TT 5

[0116]  DBS :Z& —#g ~ T BS

[0117]  PEG : % Z, —F% 400

[0118]  MCT : "R ¥%EHyh = &5

[0119]  FriRH- W PIG BRI/ B S B AN 0% EEN TRAERE Y. mMH, &
L 2% BEERKBREMKN (1% EEEMKNR ) IMAZFREAEY.

[0120] AT HI& AR ENY, B HEE 1-2 /PRSI / MEE T AN P, ERET
ZAEIMNABER EY, SR E R L E R BRI B .

[0121]  SEHEH) 2

[0122]  HEW

[0123]
B4y (ng/g) 01 02 03 04 05 06
Eudragit RS PO 7.8 |7.8 |7.8 |7.8 |[71.8 [7.8
MR =T 8 1.6 [0.0 1.6 J1.6 0.0

13
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PEEH = 1.6 [1.e 3.1 |[3.1
BDP 1.6 l1.e [|1.e [1.6 [1.6 [1.6
T 531. 8 |531. 0 [531. 0 |530. 2 [529. 3 |530. 2
— 458. 8 [458. 1 |458. 1 [457. 4 |456. 7 [457. 4

[0124] 25T %IRRT M5 W RUE A &4, 150G PE RS S B A Jh AT IR O H B R IR E
JRBABI T AT, BB R & R AT S @S B Z R EEAT b, A
SRR TR CLVA R AE HE LN VR B 1 I R4

[0125]  SCT%Ef 3

[0126]  SEHER] 1 MI2H A YRR SRR LS

[0127] B FLHT B 895285 2% 52415 3R A3 RE K I R 5 s ek T ot 38 420 0 348 28 7] (1 2K B
W FEHIRAL, , ¥R 22 5K -E WA 3 38 70 B M R O S R X A At KA — 17— TR ERES (BMV) MR
Bl 1 (AR SN BRI RN o 3 38 I X 5 o 2 RIS A R 38 S 5 SR AT
BR i L 2 T A 2 A 25 ) M R AL TS A ) B B P FE P B LI S 5

[0128] Ji& .
[0129] Dow Corning® 7-4107 LEERAFA AR, 75 1 m.
[0130] HHUBMRS: .

[0131]  KdERYE it (LEO Pharma, F33& ).

[0132]  4%%2% . ~ 1.oml. EIEHAER Z AT G EAE MR ERICR G

L FRAa AR .

[0133]  E & : ~ 1.55cm, % R.TF 1. 89em AT FH A9 B X o

[0134]  KEREFRARE A M UTEE E A/ (HF, @=22mm) . BEE T EFmIH LN =

e MIB BN R R AN ZE 2 8.

[0135] EZZATARMBEZNFIER CETRERICFEEMBRILIRET) 3 B

BERYSI. BUREE R 2R/ BA SRR R U RN RER. AETESE PN

BB TSRS . BY HObE TR EAL~ 37TCHIIMPGE U ERTERFF~ 32 CHIE

FE. IHEEIRIREN 300rpm. ¥ 5 FH 8 2> 30min, S8 /5 EREL FFS, HF MG LR .

[0136] %m'zjt@;

[0137]  10% w/w [K97E 0. IM Z.BREh 2 pPyk pH 4.5 PRI - B - Wk . B2 N AT

S K A 20 238, SRS R SEER, BB AR 24h AT 48h BURE . ALRMK & (sink) 2MFAE

WA R — BARAE B), A P AU A MBI ER T EMAEN TP IEEER 10%.

[01381 MR AR Gl E AR .

[0139]  {#1/H Eppendorf BRI 240 u | AFEAEY) (FFC) BEM B A RRE

E (t =0h). BBERIRBZHIFRELE, BNURTHSER BRGI7EEZME, XA

BEH 7 RVEFIAR KA R, BRI st B A B il R E 2. ek 2401 FFCHEZLLA

TRBAERMEIEAIE . B Eppendorf B yRE %X FFC AT B8 1 T FFC FOZR[R)RS B T

k. FE, 103 240 1 1 FFC /) 10 IRIELLIREMNEE (MMM ZEFISFAFHER),
14
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THECEE B TRSE RASELE,

[0140]  FEIREL FFC [EH BBt B B4R b o 4 it S5 /K SF i 8 E , 3@ FHAS FRC/ B
AN FRBPMERMEBTERK / BERRIRZRE FFC BF45 %

[0141] R FEAELEERT[A] .

[0142)  LLsEHAROR E) (B FE M A 1500 u 1 B2 (FRESEFREFIFIER ). BF/IK
RS BB SR EERZN RERER. BRH R 2-8CHFE T H
HPLC /NiE A FF 18, EZ#5T HPLC it iT E &

[0143]  EURERTIA) & :0.1.6.24.30.48.54.72h.

[0144] FRFE K -

[0145] DL 3 REEMKLEMHIF] (0 =3).

[0146] HPLC 434 :

[0147]  #R#E 130-FKFT-20110614A ¥R, T B 7= i -4 &6 [ 84T HPLC 23 #r o

[0148] HUELHT -

[0149] BT A7, X i 5E B9 BMV JUE (EAH M AT B IE . BAMKEERBER TR
¥ (Excel) SRitBAE 0-72h IR BRARMR R . BIRARYE RAVB M EA X T 1 (877
R Hh 28 LR ME R AT TH B . RIBA P ETA S B EUE , v E A EH I I E AR R
# (SD) .

[0150] Z&2

[01511 ZERAE1M2 W,

[0152] & 1 B7nHE BMV AAS B 38 98 550 sl vl ML TR0 9 77 ()RR PB4 A 4 O R AR B, 7E
72 /NGRS E] N BMY S A Klucel LF #120% ( IFEMIRER SN EEL) Mg
71 TEC.TBC 1 DBS . B PR A 3R 71 MCT [ AR H S MBI . MBI 1 AR, B & IEE
FRES Yo P B TR R A5 V55 1 o0 AT R S S 2 38

[0153] [ 2 BoR 5 BUV A B 38 28 77 3y P T3 5 77 59 RO IR 28L& (R R U B, 72
72 /NEFEORS 1B 9 BMYV A& Eudragit RS POAI20% ( BLFEREMREREMNERELT) 1
1 ¥E 7| TEC. TBC F1 DBS. Byt PR OIS 38 77 MCT B R IEAE S ME0RER. WE 2 ATEF ., A5
38 B 500 BT PR TR SR A U 1 R MR R TR 3

[0154]  SCiE® 4

[0155]  sEhtfl 2 HI4E BRI AR SR ORI

[0156] B A1 B (152 18 i 2% 82 5 X 3R 15 L8 K< BB AU 1 11 5o vebt PR S8 o R B (0 A
1k, BRZE T84 188 38 5751 R0 e R TS M B 7 s BDP S G5 2 O 4H A b BB AN B
M.

[0157] J& .
[0158]  Dow Coxrning® 7-4107 FEERZA AR, 75 um.,
[0159] NN

[0160]  BitERYEMH (LEO Pharma, 1% ).
[0161]  $EZ=E .~ 3. 7oml. T EEABEZ E X §IRZ EXT AN ERIDREG M
PR AR
[0162]1 HE4& : ~ 1.55cm, X RiF 1. 89w’ {97 A EIY BUX .
15
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[0163]  CIGREERIE A M UTRRE = AN (B, @ =22mm) . BEETREEEXHENE
FIEIE MR SN AN E 22 18],

[0164] @I EBBES 10 K, B HIF EER T RE L.

[0165] #EZEFAMRMBESHEZNRER (RTRERICFREMNORSSFRER) HH
ERATRER SN, B R ENAEEE R UG IEEZN AR, AETESZEPH
MG Y SIRE . B HuhE T IREE~ 37T CRIMMGFE UEERE R IFF~ 32°CH)
BE. HHRIE N 300rpm.

[01661 B/

[0167]  10% w/w HY7E 0. 05M ZBRELZ MV pH 4. 0 PRI E - B - IR . WEZNRT
RS K IR ER D> 20 43P, SR FFURSEES, B 78 24h A0 48h HURE . BAIR(K A HHEDT
FHA A — EAFTE BN, B2 AP WAL AR AR T AEN B A R 10%.
[0168]  Z.BREh 2B MR HI o>

[0169]

I (g/L) 05P IheE

K2R 2. 567 22 IR

BN =KEY) 0. 988 22 i

A - B - INHIFE 100 HE 7
aizk 2 1L B
NaOH/HC1 & & ZpH 4.0

[0170]  ZERELGZ PRIl &

(01711  JREFTAMIEF. F NaOH B¢ HCL A7 pH LAZKE 4. 0 B9 pH. 7E 5 CHETF MR E
EfEH.

(0172] ZEFANEREERS [A] .

(01731  LAEHARO ] () PR I ECHE 1500 1 1 BER (RESEFMAFFERE ) . EER
BE G, BEZEATRNHEEZANR (SREAREEMEERER ) EFER. &
B B4 SR TE 2-8 C A7 TR 5 £ 19 HPLC /N R FF 88, B 2 78 SL 30 45 R A @i HPLC 43
thi#tiTEE.

[0174]  EXEERS 8] & :0.1.6.24.30.48.54.72h,

(01751 #IxEEt -

[0176] LA 3 REEMAEMHIF (b = 3),

[0177]  FERSHF

[0178]  #% :Sunfire C18;3.5umEL 5 um ;150x4. 6mm ID B4

[0179]  #BhAH : 2. /0. 01M(NH,) ,HPO,pH 6. 4, 70:30(v/v) .

(0180]  ¥fiiK :0. 8ml/min

[0181]  #ZIMPH :240nm

16
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[0182]  JEGF4EAR ;1011

[0183]  #Fi :25°C

[0184]  HAZEIEE :10°C

(01851  {REFHF(E] BDP : ~ 5. 8min

[0186]  IBEATHEY[E] : ~ 8min

[0187] R

[0188]  BDP BRAAMIBEINE (1 g/cn’) ENNTEEI R E 8 Fiim. MBS RIEREY
FOHERE IR BN I 55 55 1l 1) PR B R AR B E . INMAITBIR =T BeRA BBUEER, %
YERTETANA 0. 16% w/w BZ 0. 31% w/w MCT {ENBESUR# M — B iaa.

[0189]  SEHEf) 5

(0190]  ECRRSRA PRI

[0191] BB Img/e MEMBREMA (ZEER) WAGWIRET VIR E KK
EHBARIREEIF TR AR FIE AEE, RS iEd] 1 KA REEE T,
AEER KB BAARGH TRZAMNZENEZERNER. BN, EFEENESBIK AE
&, s T%.

[0192] 5% Klucel LF FFS/20% MCT:

[0193] -AE(HFIE—~ 1. ¥l / T ) = 38

[0194] -AB(FFEE— 2. ¥R/ FI) = 42

[0195] 15% Fudragit RS PO FFS/20% MCT:

[0196] -AB(FFUA— 1. B/ THE) =0.1

[0197)  -AB(FFEA— 2. ¥R/ F1B) = 1.2

[0198] 10% Dermacryl 79FFS/20% MCT:

[0199] -AE(FF#E—~ 1. Bk / FHR) =0.9

[0200] -AB(H#E— 2. ¥/ TH&) = 1.5

[0201] = Klucel<Dermacryl ~ Eudragit

[0202]  SE-EMEEIZE R T LLE R T B 40549 o 43 F B0 R SR A 0 i K A 1 — S K 1t
i Klucel MEHAEWARE R F kv, AR Y ZHES T,

[0203]  sEHEH 6

[0204]  fAAhpEBR %%

[0205] AT HFFE BMV M SERES] 1 B94E -5V KRk 28 B AIEIE , #EAT R BRY Bk e . (£
REREH N EFERKATHR. BHEKRIE -ISCRIFGFERM A LR —KX,
W Rk B T HiE (5+£3°C) PUUEEMEE.,

[0206] HA 3. ldem AT FROP B X FO7E 8. 6 2 11. 1m] Y85 A A0 SZARAR (OB ZS Franz
By B FE AR EPAT. J. Franz, “The finite dose technique as a valid in vitro
model for the study of percutaneous absorption in man”, F Current Problems in
Dermatology, 1978, J.W. H.Mall ( 4% ), Karger, Basel, &5 58-68 WP EriA R HRFAH.
EHEREMPEAGER. BHEETEMUMEZE. ELEFKE, BAEEHK
(35°C) HANGNEZE LT RIERKI. i E T HaaflfKEF, 2Kk E TR E
4 300rpm HRE RS o KK R REIOKREFAE 35 £1°C, ME kR T R &R

17
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#)32°C. 30min J&, 2K BHRAESH 1% B E -8 - FHIREZN R 15mM B LR P
W (pH 5. 5) o FEBF FUHATE] — AR KRG s 551, B, A PIE SRR ER THEY
EAN B REREER 10%.

[0207) Ll 6 NEEMRAEE H-BW KERMIINRA SR IAI L IKEZE (BIn=286), fF
0 /MBS, fF AR IR E S A R S IR BT R Bk AE

[0208] 3 fZ BB H L0 AT 24 /NI SRJETE 2.6 1 24h T FI BURERES (fUAE 24h
TSN FURURE )

[0209] % [ %) 4 B, 15 E % 154> D-Squame® B # 2 ( B 2 22mm, CuDerm 4

], Dallas, Texas, USA) B IHRIE L IKRIEATRE . FHAWRHEIES 10 DBESANRHE
HIEMER KX, HU—KBEZWOEEBHANAX . W FENEERSE, LR
ARl SR G BASEALE 77 T R Tk b X ) 3R R FH 3B BURE

[0210] W& B R RIR B ZRAENER (Inl) .

[0211] AR A4 T SR 5008 S A5 L o ) CH-BMY IR .

[0212]  ZRNTEE 3FH, B/RTE 21 /N HEFEF BV WATE =FIRA S5 7%,
DUEBW TEEMTAREFMARRES. NEA 20% (LTRIONBEREYNES
tH)MCT B Klucel LF 205490 %5 % K BMV b AN 25 38 5857 S i 12 B8 3 55 770 9 KLucel LF
HEMEZL ., LW BEIEZNAF .

[0213]  sEjEfsl 7

[0214]  EEREEHNEKEE

[0215] B ESEHES 1 BRI L R ARME S F TR ER A >K A (BDP 0. 643mg/g) 1
RiE MR Dermacryl 79 (#55 ) \DynamX ( L4 ) Fl Eudragit RL PO (40 ) 1E N JE
REVWAEME T R AN EERBEKNFE. FORNRER (K6) FAEXTET
i3

[0216]  OFA-hr/hr PR RHIMEMETTE K KIKE Charles River, USA.

[0217]  FEWFFAIEZ RIS KRRFRE. £ R RETAREF T, 0 100 0 1 fIFIGRHESRRE
LR 4x3em X8 A RBE 2 9% LS H15)F-1,, 79 Optiskin f& (5. 3x7. 2cm, URGO
Laboratories, VAH ) B T1ZXH L, K F& % Fixomull stretch (BSN Medical, 5[ ) .
[0218]  7E45%5 /5 24h S HR EZASERIZNY) P UREE T T IR . 7245255 30min. 2h4h AN
6h SREERE dh

[0219]  FEZ4Z5)5 24h BL 7 RAFEENY) . FEAFEZ BI N RN RE T TIFE. K& A
CO % FRFE . MIRELH 5 Bk X 38 R 4E B2 kiR H SUE B RO S G BRI T 99. 9% 1%
PREAERRE . BERERREFREF S0 EEEEST.

[0220] 85 LC J5 i AR e 1 dt o BDP BRAE At K AR BV o

[0221] SR THE 45 2.

[0222] W& 4 ®IR7E 1 RN 7 RJG BDP K HAR B A oK AL Y B2 BRI B, B R AT H, 1 R
G i B Bk 2 B AR & DynamX fEARIER SV RIELA GV P &R &N, H B 5BECTHE
WEFAHEL, &4 DynamX 8¢ Eudragit RL PO {EAMIRE GYH A YRR S EBE
EHEERN S ZEiE. Al —PF W, FEIREE A Dermacryl 79 BY DynamX () fEH A5G,

18
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BDP 1 / SA& At KA TE R kPR EF 7 K.

[0223] &5 BI/R T IREUBIRA S AIXS LL B EFIETE 24h MUK IA B LB E . 7T
o, BB S S EUEEIE T KK, MR R BURIE A &Y G 7E 6 LT RE RO
Krno

[0224]  SEjfEf) 8

[0225] TEKREKMIEANFE

[0226]  ZTRHFF R B 2 B A7E J5 6 B BRI AR S0 FE SERE B 2 RO RRIRZE &4 1.2, 4 F0
5, ALK EER (7 R ) ZREREMKIATE R B P HZGR3) 11%.

(0227]  ZTRFA A 12 RMEYE IAF TEBK R (Crl:HA-Hr™ 38 [ Charles River) dij#
1T. WL IR LEO Pharma HIFRIERE P BB F5.

[0228] 45 251, K )W) Pl ERZER 50mg/ke AR 1% me/ke IERE ST (1. 25m1/ke) FR
238

[0229] HEEVLTF HERETHFEAAEGY, HETHERMIL (18m HA ) FIHELH
LHIRMI R ISR LA . SIHITIEGEE RS 5 JOREH .

[0230]
HH#A h¥4msS |RB Tx X#, |[RF Tx X3 |LB Tx X# [LF Tx X
2013-06-13 |1 1 2 4 5
2013-06-13 |2 5 4 2 1
2013-06-13 |3 3 4 1 2
2013-06-17 |4 1 2 4 5
2013-06-17 |5 5 4 2 1
2013-06-17 |6 4 5 1 2
2013-06-19 |7 1 2 4 5
2013-06-19 |8 5 4 2 1
2013-06-19 |9 4 5 1 2
2013-06-20  [10 1 2 4 5
2013-06-20 |11 5 4 2 1
2013-06-20 |12 4 5 1 2

[0231] FEMAEYE, AARMNESIY. WESHE
[0232]  {E45 2547 = 05 B B R e B2« 3 #611370) 51| 7S ) A AR A3 SR B AT 4R AL ) 770 6
A LR AR o

19
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[0233]  7£ 2013-06-20 £ HATY AL 38 MBHIFEAL R T 2 /NS 4B SR

[0234] &4 R 3N Al EUAEER 50mg/ ke FNFEH1IEE dmg/ ke FRARAITEST (L. 25ml/ke) FREE, JF
BT EMIFE CO,hE B % R

[0235]  AFAMEINIAL S AT A IR IE MR TR R B B IR AR Z AT E M S5, F A
FAREL— 4 dmm VE LA LB AT T B L 18 B D-Squame B4 A EE AT S AT B B (tape
stripped) 20 K. HRHREEXEEAT . BHERE RGNS A4 4mm iE4H
GUHATIE . B ZIEHLHEB T DWPK U AW E

[0236] £ LC-MS/MS HIAEM A H7E DMPK&Safety FiE4T. RS2, A ZBEMZ IR IEHLA F
RE AR . BRZEE, HBRKWIES S ERN AR TR TRER KA 5
FIEE : K (50:50) FEM, FH ZIERBUBHFIE K.

[0237]  f#fH AB Sciex API 5000 4#7kE 5.

[0238] &

[0239]  #f57 BDP (Y EXT HAVE RIFTRIEH UL v g/en’Rik,

(02401 FBE s ) V8 2% P B A2 B4 A A AE B T A) 40 (2h24h) BL B R 1) A5 BB OR 3B R 19
BDP K&, kB AT 2 A EEXIBA R R B & B RSN ARSI E,
[0241] ke B F e 8 1 B ok 45 SR A PR 9 B o o 483 R I 8 1 52 Bk 527 BDP B IR
REEH R AFIEBF TREREL T (HE, HEIF) 4 23EH ka2 Rk E
HAARRZRBA . X0] R M FHEHIFITHE MGH 4 PEKBS. 7F 1-3 K5,
PR 2 A PR A 52 Bk R TE BT RIS B0 R Bk & E i s, 1B7E 7 RS, AR LA 2 b3
BBk BoR Z B MK A B Z Al BT 75 F 1157 5 Ah 38 A e s 3 8 1 2 Bk AR 5 0 o )
AR S, AR BAE R P '

[0242]  ZWEE, SR8 57 BK LU RIBS M B2 Bk B R S8 i BDP & (BUIR R IR ) » IX ik
HREAFNEE LT ARERESEZ. A 2 BN EKERRENLESYE, B %57
1.4 A0 5 ARk BB & .

[0243] 75 fic e I B8 S FNTE R AT FI B 19 57 ko BDP A2 2 1LY, Kt i K38 4 77 2 B
FTHARERESE. 7 2 B/Rrmi Ea @ S MmN ERE.

[0244] BT BE AL SR BAKH BDP 8. 7E 1-3 KRG, S5 2 ab 38 09 2k B
R R B B R m, B7E 7 K, IR 1R 2 Ah2E 5 57 bk B8R TR R KA )
il B2, A% 4 2R R RRTE kP I EE AR IR EE AR ERmLD. X
A RER AN T HEHIFIT S AGIF 4 PR RBEZ

20
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5% Kiucel LF &%

E 1

15% Eudragit RS PO &
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12.14 mg/g BMV 8445+ F %

're

e
o W
&

EPE
SAAE 4

& 3

0.643 mg/g BDP ¥ 4shF &

BDP +4& 4t K A2 (ng/mg)

K 4
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At1E] (h)

K5

K’ 6a & 6b
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K7

EudragitRS PO

RitegHaE (%)

B I (h)

K8
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Abstract
A sprayable film-forming pharmaceutical composition for dermal
application comprises at least one therapeutically active ingredient
dissolved in a pharmaceutically acceptable propellant selected from the
group consisting of dimethyl ether, diethyl ether and methylethylether,
and a mixture of dimethyl ether, diethylether and methylethyl ether, and a
second propellant selected from C;5 alkanes, hydrofluoroalkanes,
hydrochloroalkanes, fluoroalkanes and chlorofluoroalkanes, the
propellant being present in an amount of 50-99.5% w/w of the
composition, the composition further comprising a film-forming polymer,

a plasticizer and an oily release-enhancing agent.



