
(12) STANDARD PATENT (11) Application No. AU 2012324543 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Method of reducing facial flushing associated with systemic use of phosphodi
esterase type 5 inhibitors 

(51) International Patent Classification(s) 
A61K 31/4174 (2006.01) A61K 31/4164 (2006.01) 
A61K 31/137 (2006.01) A61K 31/498 (2006.01) 
A61K 31/165 (2006.01) A61P 9/00 (2006.01) 

(21) Application No: 2012324543 (22) Date of Filing: 2012.10.12 

(87) WIPO No: W013/057579 

(30) Priority Data 

(31) Number (32) Date (33) Country 
61/548,844 2011.10.19 US 

(43) Publication Date: 2013.04.25 
(44) Accepted Journal Date: 2017.08.10 

(71) Applicant(s) 
Galderma S.A.  

(72) Inventor(s) 
Scherer, Warren J.;Clapp, Arthur;Andres, Philippe 

(74) Agent / Attorney 
Fisher Adams Kelly Callinans, Level 6 175 Eagle Street, BRISBANE, QLD, 4000, AU 

(56) Related Art 
WO 2009/152344 A2 
US 2005/0020600 Al 
VYAWAHARE, N. S. et al., 'Effect of novel synthetic evodiamine analogue on 
sexual behavior in male rats', Journal of Chemical Biology. 2012, vol. 5, no. 1, 
pages 35-42.



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau 
(10) International Publication Number 

(43) International Publication Date W O 2013/057579 A3 
25 April 2013 (25.04.2013) WI PO I P CT 

(51) International Patent Classification: DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 
A61K 31/4174 (2006.01) A61K31/165 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
A61P 9/00 (2006.01) A61K31/4164 (2006.01) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
A61K31/137(2006.01) A61K31/498 (2006.01) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 

NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
(21) International Application Number: RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 

PCT/1B2012/002500 TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 

(22) International Filing Date: ZM, ZW.  
12 October 2012 (12.10.2012) (84) Designated States (unless otherwise indicated, for every 

(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 

(26) Publication Language: English UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 

(30) Priority Data: TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

61/548,844 19 October 2011 (19.10.2011) US EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 

(71) Applicant: GALDERMA PHARMA S.A. [CH/CH]; TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
World Trade Center, Avenue Gratta - Paille 1, CH-1000 ML, MR, NE, SN, TD, TG).  
Lausanne 30 Grey (CH). Published: 

(72) Inventors: SCHERER, Warren, J.; 399 Fox Chapel - with international search report (Art. 21(3)) 
Road, Pittsburgh, PA 15238 (US). CLAPP, Arthur; 5105 
San Gabriel Avenue, Colleyville, TX 76134 (US). AN- - before the expiration of the time limit for amending the 
DRES, Philippe; 126 Avenue des Termes, F-06530 Pey- claims and to be republished in the event of receipt of 
meinade (FR). amendments (Rule 48.2(h)) 

(81) Designated States (unless otherwise indicated, for every (88) Date of publication of the international search report: 
kind of national protection available): AE, AG, AL, AM, 4 July 2013 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 

(54) Title: METHOD OF REDUCING FACIAL FLUSHING ASSOCIATED WITH SYSTEMIC USE OF PHOSPHODI
ESTERASE TYPE 5 INHIBITORS 

(57) Abstract: The present invention relates to a method of reducing cutaneous facial flushing caused by systemic use of phosphodi 
esterase type 5 (PDE5) inhibitors by topical facial dermatological application of an effective dose of a composition comprising at 
least one alpha adrenergic receptor agonist.



WO 2013/057579 PCT/IB2012/002500 

METHOD OF REDUCING FACIAL FLUSHING ASSOCIATED WITH 
SYSTEMIC USE OF PHOSPHODIESTERASE TYPE 5 INHIBITORS 

BACKGROUND OF THE INVENTION 

5 

Phosphodiesterase Type 5 (PDE5) inhibitors such as dildenafil (Viagra), 

vardenafil (Levitra), and tadalafil (Cialis) are current treatments for erectile dysfunction.  

A significant side effect of PDE5 inhibitors is cutaneous facial flushing. Due to this side 

effect, there is a need to reduce cutaneous facial flushing associated with the use of PDE5 

10 inhibitors.  

SUMMARY OF THE INVENTION 

The invention relates generally to a method of reducing cutaneous facial flushing 

15 associated with systemic use of phosphodiesterase type 5 inhibitors in a human, the 

method comprising topically administering to the facial skin affected by the cutaneous 

facial flushing of the human a composition comprising at least one alpha adrenergic 

receptor agonist and a topically acceptable carrier, in an amount effective to reduce the 

cutaneous facial flushing.  

20 

In one embodiment, the composition comprises at least one alpha-I adrenergic 

receptor agonist.  

In another embodiment, the composition comprises at least one alpha-2 

25 adrenergic receptor agonist.  

In another embodiment, the alpha adrenergic receptor agonist is selected from a 

group consisting of oxymetazoline, tetrahydrozoline, nephazoline, xylometazoline, 

phenylepherine, methoxamine, mephentermine, metaraminol, desglymidodrine, 

30 midodrine, brimonidine, and the pharmaceutically acceptable salts thereof, and any 

combination of such compounds or salts.
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In another embodiment, the alpha adrenergic receptor agonist is selected from a 

group consisting of oxymetazoline, tetrahydrozoline, nephazoline, xylometazoline, 

phenylepherine, methoxamine, mephentermine, metaraminol, desglymidodrine, 

midodrine, the pharmaceutically acceptable salts thereof, and any combination of such 

5 compounds or salts.  

In another embodiment, the at least one alpha adrenergic receptor agonist or 

pharmaceutically acceptable salts thereof is selected from the group consisting of 

brimonidine, oxzymetazoline, or pharmaceutically acceptable salts thereof, or a 

10 combination of any such compounds or salts.  

In another embodiment, the only pharmaceutically active compound for reducing 

cutaneous facial flushing associated with systemic use of phosphodiesterase type 5 

inhibitors are brimonidine or a pharmaceutically acceptable salt thereof or 

oxymetazoline or a pharmaceutically acceptable salt thereof; or a combination of 

15 brimonidine or a pharmaceutically acceptable salt thereof and oxymetazoline or a 

pharmaceutically acceptable salt thereof.  

In another embodiment, the only pharmaceutically active compound of any kind 

in the composition is brimonidine or a pharmaceutically acceptable salt thereof or 

oxymetazoline or a pharmaceutically acceptable salt thereof; or a combination of 

20 brimonidine or a pharmaceutically acceptable salt thereof or oxymetazoline or a 

pharmaceutically acceptable salt thereof.  

In yet another embodiment, the pharmaceutically acceptable salt is oxymetazoline 

hydrochloride.  

In yet another embodiment, the pharmaceutically acceptable salt is brimonidine 

25 tartrate.  

In yet another embodiment, the alpha adrenergic receptor agonist is the only 

compound that reduces cutaneous facial flushing in humans.  

2
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to methods of reducing cutaneous facial flushing in 

a human wherein the cutaneous facial flushing is associated with, e.g., caused by or 

5 resulting directly or indirectly from, the systemic use of PDE 5 inhibitors. Cutaneous 

facial flushing associated with the systemic use of PDE 5 inhibitors result in undesirable 

facial redness.  

The method comprises topically administering a composition comprising an 

10 effective amount of an active compound or pharmaceutically acceptable salt thereof to 

the facial skin area affected by the cutaneous facial flushing. Active compounds include 

oxymetazoline, tetrahydrozoline, nephazoline, xylometazoilne, phenylepherine, 

methoxamine, mephentermine, metaraminol, desglymidodrine, midodrine, brimonidine; 

the pharmaceutically acceptable salts thereof, or any combination of such compounds 

15 and/or salts. The active compounds and their pharmaceutically acceptable salts are 

commercially available, or can be synthesized by methods well known in the art.  

Reduction of cutaneous facial flushing means a noticeable reduction in redness.  

Preferably, the reduction results in significant restoration of the facial color to that before 

20 the administration of a PDE5 inhibitor, and more preferably total restoration of the facial 

color to that before the administration of a PDE5 inhibitor.  

A PDE5 inhibitor is defined as any drug used to block PDE 5 mediated 

degradation of cyclic GMP in smooth muscle cells lining blood vessels supplying blood 

25 to the penis. Such PDE5 inhibitors include, but are not limited to, dildenafil (Viagra), 

vardenafil (Levitra), and tadalafil (Cialis). PDE5 inhibitors are used as treatments for 

erectile dysfunction.  

Brimonidine is 5-bromo-6- (2-imidazolidinylideneamino) quinoxaline. Its 

30 structure is shown below.  

3
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The structure of oxymetazoline is shown below.  

HO .N 

5 Oxymetazoline 

Pharmaceutically acceptable salts thereof, as used herein, include those salts that 

are safe and effective for topical use in mammals and that possess the desired biological 

activity. Pharmaceutically acceptable salts include, for example, acid addition salts of 

basic groups present in alpha adrenergic receptor agonists useful in the method of the 

10 invention. Pharmaceutically acceptable acid addition salts include, but are not limited to, 

hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid 

phosphate, isonicotinate, acetate, lactate, salicylate, citrate, tartrate, pantothenate, 

bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate, glucaronate, 

saccharate, formate, benzoate, glutamate, aspartate, methanesulfonate, ethanesulfonate, 

15 benzensulfonate, p-toluenesulfonate and pamoate (i.e., 1,1 '-methylene-bis-(2-hydroxy-3

naphthoate)) salts. Other pharmaceutically acceptable salts are described in Berge et al., 

66 J. Pharm. Sci. 66, 1-19 (1977).  

The syntheses of the active compounds suitable for reducing cutaneous facial 

20 flushing associated with the systemic use of PDE 5 inhibitors described above are known 

in the art. For example, brimonidine or a pharmaceutically acceptable salt thereof and 

oxymetazoline or a pharmaceutically acceptable salt thereof can be synthesized by 

4
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methods described in U.S. Patent No. 7,439,241 and in Fuhrhop, et al. "Organic 

Synthesis: Concepts and Methods," page 237-238 (2003).  

Pharmaceutically Acceptable Carriers 

5 In one embodiment, the compounds of the invention are delivered to the affected 

area of the skin by a composition comprising a pharmaceutically acceptable topical 

carrier. As used herein, a pharmaceutically acceptable composition is any composition 

that can be applied to the skin surface for topical delivery of a pharmaceutical or 

medicament. Topical compositions of the invention may be prepared according to well

10 known methods in the art. For example, an active compound that reduces cutaneous 

facial flushing associated with systemic use of PDE5 inhibitor may be combined with a 

topical carrier by methods provided in standard reference texts, such as, REMINGTON: THE 

SCIENCE AND PRACTICE OF PHARMACY 1577-1591, 1672-1673, 866-885(Alfonso R.  

Gennaro ed. 19th ed. 1995); Ghosh, T. K.; et al. TRANSDERMAL AND TOPICAL DRUG 

15 DELIVERY SYSTEMS (1997).  

The topical carriers useful for topical delivery of compounds of the invention can 

be any pharmaceutically acceptable carrier known in the art for topically administering 

pharmaceuticals. Some examples of topical carriers include solvents, such as a 

polyalcohol or water; suspensions; emulsions (either oil-in-water or water-in-oil 

20 emulsions), such as creams, ointments, or lotions; micro emulsions; gels; liposomes; or 

powders.  

Emulsions and Gels as Topical Carriers 

In a preferred embodiment, the topical carrier used to deliver a compound of the 

invention is an emulsion, e.g., a cream, lotion, or ointment; or a gel. An emulsion is a 

25 dispersed system comprising at least two immiscible phases, one phase dispersed in the 

other as droplets, usually ranging in diameter from 0.1 tm to 100 tm. An emulsifying 

agent is optionally included to improve stability. When water is the dispersed phase and 

an oil is the dispersion medium, the emulsion is termed a water-in-oil emulsion. When 

an oil is dispersed as droplets throughout an aqueous phase as droplets, the emulsion is 

5
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termed an oil-in-water emulsion. Both are useful as carriers in the methods of the present 

invention. Emulsions, such as creams, ointments and lotions, that can be used as topical 

carriers and their preparation are disclosed in REMINGTON: THE SCIENCE AND PRACTICE 

OF PHARMACY 282-291 (Alfonso R. Gennaro ed. 19th ed. 1995).  

5 In one embodiment, the pharmaceutically acceptable carrier is a gel. Gels are 

semisolid systems that contain suspensions of inorganic particles, usually small inorganic 

particles, or organic molecules, usually large organic molecules, interpenetrated by a 

liquid. When the gel mass comprises a network of small discrete inorganic particles, it is 

classified as a two-phase gel. Single-phase gels consist of organic macromolecules 

10 distributed uniformly throughout a liquid such that no apparent boundaries exist between 

the dispersed macromolecules and the liquid. Suitable gels for use in the invention are 

known in the art, and may be two-phase or single-phase systems. Some examples of 

suitable gels are disclosed in REMINGTON: THE SCIENCE AND PRACTICE OF 

PHARMACY 1517-1518 (Alfonso R. Gennaro ed. 19 ed. 1995). Other suitable gels for 

15 use with the invention are disclosed in U.S. Pat. No. 6,387,383 (issued May 14, 2002); 

U.S. Pat. No. 6,517,847 (issued Feb. 11, 2003); and U.S. Pat. No. 6,468,989 (issued Oct.  

22, 2002).  

Gelling agents, that may be used include those known to one skilled in the art, 

such as hydrophilic and hydroalcoholic gelling agents frequently used in the cosmetic and 

20 pharmaceutical industries. A suitable hydrophilic or hydroalcoholic gelling agent 

comprises "CARBOPOL@" (B.F. Goodrich, Cleveland, Ohio), "HYPAN@" (Kingston 

Technologies, Dayton, N.J.), "NATROSOL®" (Aqualon, Wilmington, Del.), 

"KLUCEL@" (Aqualon, Wilmington, Del.), or "STABILEZE@" (ISP Technologies, 

Wayne, N.J.).  

25 "CARBOPOL®" is one of numerous cross-linked acrylic acid polymers that are 

given the general adopted name carbomer. "Carbomer" is the USP designation for 

various polymeric acids that are dispersible but insoluble in water. When the acid 

dispersion is neutralized with a base a clear, stable gel is formed. The preferred carbomer 

6
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is Carbomer 934P because it is physiologically inert and is not a primary irritant or 

sensitizer. Other carbomers include 910, 940, 941, and 1342.  

Carbomers dissolve in water and form a clear or slightly hazy gel upon 

neutralization with a caustic material such as sodium hydroxide, potassium hydroxide, 

5 triethanolamine, or other amine bases. "KLUCEL@" is a cellulose polymer that is 

dispersed in water and forms a uniform gel upon complete hydration. Other suitable 

gelling agents include hydroxyethylcellulose, cellulose gum, MVE/MA decadiene 

crosspolymer, PVM/MA copolymer, or a combination thereof.  

In one embodiment, the minimum amount of gelling agent in the composition is 

10 about 0.5%, more preferably, about 0.75%, and most preferably about 1%. In another 

preferred embodiment, the maximum amount of gelling agent in the composition is about 

2%, more preferably about 1.75%, and most preferably about 1.5%.  

In another embodiment, the topical carrier used to deliver a compound of the 

invention is an ointment. Ointments are oleaginous semisolids that contain little if any 

15 water. Preferably, the ointment is hydrocarbon based, such as a wax, petrolatum, or 

gelled mineral oil. Suitable ointments for use in the invention are well known in the art 

and are disclosed in REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY 1585-1591 

(Alfonso R. Gennaro ed. 19th ed. 1995).  

The pharmaceutical carrier may also be a cream. A cream is an emulsion, i.e., a 

20 dispersed system comprising at least two immiscible phases, one phase dispersed in the 

other as droplets usually ranging in diameter from 0.1 im to 100 tim. An emulsifying 

agent is typically included to improve stability.  

The pH of the pharmaceutical carrier is adjusted with, for example, a base such as 

sodium hydroxide or potassium hydroxide; or an amine base, such as trimethylamine.  

25 The pH can also be adjusted with an acid, such as hydrochloric acid or acetic acid. In one 

embodiment, the minimum pH of the carrier is about 5, preferably 5.5, and most 

preferably 6.2 when the carrier is diluted by a factor of ten. The maximum pH of the 

carrier is about 8, preferably about 7.5, more preferably 7, and most preferably about 6.8 

7
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when the carrier is diluted by a factor of ten. Each minimum pH value can be combined 

with each maximum pH value to create various pH ranges. For example, the pH may be 

a minimum of 6.2 and a maximum of 7.5.  

The pH values given above are those that occur if the composition is diluted with 

5 water by a factor of ten. It is not necessary to dilute the composition by a factor of ten in 

order to obtain a pH value. In practice, the composition may be diluted by any value that 

permits pH to be measured. For example, the composition may be diluted by a factor of 

about five to about twenty.  

Aqueous Topical Compositions of the Invention 

10 In another embodiment, the topical carrier used in the topical compositions of the 

invention is an aqueous solution or suspension, preferably, an aqueous solution or 

suspension. Solutions and suspensions are well-known suitable topical carriers for use in 

the invention. Suitable aqueous topical compositions for use in the invention are 

disclosed in REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY 1563-1576 

15 (Alfonso R. Gennaro ed. 19th ed. 1995). Other suitable aqueous topical carrier systems 

are disclosed in U.S. Patent Nos. 5,424,078 (issued Jun. 13, 1995); 5,736,165 (issued 

Apr. 7, 1998); 6,194,415 (issued Feb. 27, 2001); 6,248,741 (issued Jun. 19, 2001); 

6,465,464 (issued Oct. 15, 2002).  

Tonicity-adjusting agents can be included in the aqueous topical compositions of 

20 the invention. Examples of suitable tonicity-adjusting agents include, but are not limited 

to, sodium chloride, potassium chloride, mannitol, dextrose, glycerin, and propylene 

glycol. The amount of the tonicity agent can vary widely depending on the 

composition's desired properties. In one embodiment, the tonicity-adjusting agent is 

present in the aqueous topical composition in an amount of from about 0.5 to about 0.9 

25 weight percent of the composition.  

The viscosity of aqueous solutions of the invention can be any convenient 

viscosity, and can be adjusted by adding viscosity adjusting agents, for example, but not 

limited to, polyvinyl alcohol, povidone, hydroxypropyl methyl cellulose, poloxamers, 

carboxymethyl cellulose, or hydroxyethyl cellulose. In one embodiment, the aqueous 

8
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topical compositions of the invention have a viscosity in the range of from about 15 cps 

to about 25 cps.  

In a preferred embodiment, the aqueous topical composition of the invention is an 

isotonic saline solution, optionally comprising a preservative, such as benzalkonium 

5 chloride or chlorine dioxide, a viscosity-adjusting agent, such as polyvinyl alcohol, 

and/or a buffer system such as sodium citrate and citric acid, or potassium acetate and 

acetic acid.  

Excipients 

The topical compositions of the invention can further comprise pharmaceutically 

10 acceptable excipients such as those listed in REMINGTON: THE SCIENCE AND PRACTICE OF 

PHARMACY 866-885(Alfonso R. Gennaro ed. 19th ed. 1995; Ghosh, T. K.; et al.  

TRANSDERMAL AND TOPICAL DRUG DELIVERY SYSTEMS (1997), including, but not 

limited to, protective agents, adsorbents, demulcents, emollients, preservatives, 

antioxidants, moisturizers, buffering agents, solubilizing agents, and surfactants.  

15 Excipients are non-active and non-essential ingredients in the composition that do not 

materially affect the basic characteristics of the composition.  

Suitable protective agents and adsorbents include, but are not limited to, dusting 

powders, zinc stearate, collodion, dimethicone, silicones, zinc carbonate, aloe vera gel 

and other aloe products, vitamin E oil, allatoin, glycerin, petrolatum, and zinc oxide.  

20 Suitable demulcents include, but are not limited to, benzoin, hydroxypropyl 

cellulose, hydroxypropyl methylcellulose, and polyvinyl alcohol.  

Suitable emollients include, but are not limited to, animal and vegetable fats and 

oils, myristyl alcohol, alum, and aluminum acetate.  

Suitable preservatives include, but are not limited to, parabens, phenoxyethanol, 

25 quaternary ammonium compounds, such as benzalkonium chloride, benzethonium 

chloride, cetrimide, dequalinium chloride, and cetylpyridinium chloride; mercurial 

agents, such as phenylmercuric nitrate, phenylmercuric acetate, and thimerosal; alcoholic 

9
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agents, for example, chlorobutanol, phenylethyl alcohol, and benzyl alcohol; antibacterial 

esters, for example, esters of parahydroxybenzoic acid; and other anti-microbial agents 

such as chlorhexidine, chlorocresol, benzoic acid and polymyxin.  

Chlorine dioxide (ClO 2), preferably, stabilized chlorine dioxide, is a suitable 

5 preservative for use with topical compositions of the invention. The term "stabilized 

chlorine dioxide" is well known in the industry and by those skilled in the art. Stabilized 

chlorine dioxide includes one or more chlorine dioxide precursors such as one or more 

chlorine dioxide-containing complexes and/or one or more chlorite-containing 

components and/or one or more other entities capable of decomposing or being 

10 decomposed in an aqueous medium to form chlorine dioxide. U.S. Patent No. 5,424,078 

(issued Jun. 13, 1995) discloses a form of stabilized chlorine dioxide and a method for 

producing same, which can be used as a preservative for aqueous solutions and is useful 

in topical compositions of the invention. The manufacture or production of certain 

stabilized chlorine dioxide products is described in U.S. Pat. No. 3,278,447. A 

15 commercially available stabilized chlorine dioxide that can be utilized in the practice of 

the present invention is the proprietary stabilized chlorine dioxide of BioCide 

International, Inc. of Norman, OK, sold under the trademark Purogene TM or PuriteTM.  

Other suitable stabilized chlorine dioxide products include that sold under the trademark 

DuraKlor by Rio Linda Chemical Company, Inc., and that sold under the trademark 

20 Antheium Dioxide by International Dioxide, Inc.  

Suitable antioxidants include, but are not limited to, ascorbic acid and its esters, 

sodium bisulfite, butylated hydroxytoluene, butylated hydroxyanisole, tocopherols, and 

chelating agents like EDTA and citric acid.  

Suitable moisturizers include, but are not limited to, glycerin, sorbitol, 

25 polyethylene glycols, urea, and propylene glycol.  

Suitable buffering agents for use with the invention include, but are not limited to, 

acetate buffers, citrate buffers, phosphate buffers, lactic acid buffers, and borate buffers.  

10
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Suitable solubilizing agents include, but are not limited to, quaternary ammonium 

chlorides, cyclodextrins, benzyl benzoate, lecithin, and polysorbates.  

Additional Pharmaceutical Active Compounds 

In one embodiment, the only pharmaceutically active compound effective in 

5 reducing cutaneous facial flushing associated with systemic use of PDE5 inhibitor in the 

composition is oxymetazoline, tetrahydrozoline, nephazoline, xylometazoilne, 

phenylepherine, methoxamine, mephentermine, metaraminol, desglymidodrine, 

midodrine, brimonidine, or a pharmaceutically acceptable salts thereof, or any 

combination of such compounds or salts. In another embodiment, the only 

10 pharmaceutically active compound effective in reducing cutaneous facial flushing 

associated with systemic use of PDE5 inhibitor is oxymetazoline, tetrahydrozoline, 

nephazoline, xylometazoilne, phenylepherine, methoxamine, mephentermine, 

metaraminol, desglymidodrine, midodrine, and the pharmaceutically acceptable salts 

thereof, and any combination of such compounds or salts. In yet another embodiment, 

15 the only pharmaceutically active compound effective in reducing cutaneous facial 

flushing associated with systemic use of a PDE5 inhibitor is brimonidine, or a 

pharmaceutically acceptable salts thereofor oxymetazoline or a pharmaceutically 

acceptable salt thereof. In still another embodiment, the only two pharmaceutically 

active compound effective in reducing cutaneous facial flushing associated with systemic 

20 use of PDE5 inhibitor in the composition are brimonidine or a pharmaceutically 

acceptable salt thereof and oxymetazoline or a pharmaceutically acceptable salt thereof.  

In a further embodiment, the only active compound of any kind in the 

composition is oxymetazoline, tetrahydrozoline, nephazoline, xylometazoilne, 

phenylepherine, methoxamine, mephentermine, metaraminol, desglymidodrine, 

25 midodrine, brimonidine,or a pharmaceutically acceptable salts thereof, or any 

combination of such compounds or salts. In another embodiment, the only active 

compound of any kind is oxymetazoline, tetrahydrozoline, nephazoline, xylometazoilne, 

phenylepherine, methoxamine, mephentermine, metaraminol, desglymidodrine, 

midodrine, and the pharmaceutically acceptable salts thereof, and any combination of 

11
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such compounds or salts. In yet another embodiment, the only active compound of any 

kind in the composition is brimonidine, or a pharmaceutically acceptable salts thereof, or 

any combination of such compounds or salts. In still another embodiment, the only two 

active compounds of any kind in the composition are brimonidine or a pharmaceutically 

5 acceptable salt thereof and oxymetazoline or a pharmaceutically acceptable salt thereof.  

In another embodiment, one or more additional pharmaceutically active 

ingredients are included in the compositions of the invention. Additional active 

ingredients may include any pharmaceutically active ingredient. For example, the one or 

more additional pharmaceutically active ingredients may include, but are not limited to, 

10 antibacterial agents, anthelmintic agents, antioxidant agents, steroidal anti-inflammatory 

agents, non-steroidal anti-inflammatory agents, antiangiogenic agents, and derivatives of 

retinoic acid.  

Dosage 

Dosages and dosing frequency of an effective amount of the compounds of the 

15 invention can be determined by trained medical professionals, typically during pre

clinical and clinical trials. The dosages and dosing frequency depend on numerous 

factors, such as the activity of the compounds of the invention, the characteristics of the 

particular topical composition, and the identity and severity of the cutaneous facial 

flushing associated with systemic use of PDE5 inhibitor being treated.  

20 In general, the active compounds described above are present in a composition of 

the invention in a minimum amount of about 0.01%, 0.05%, 0.1%, 0.15%, 0.2%, 0.25%, 

0.3%, 0.35%, 0.4%, or 0.5% based upon the total weight of the composition. Generally, 

the active compounds described above are present in a composition of the invention in a 

maximum amount of about 5% 4%, 3%, 2%, 1%, 0.9%, 0.8%, 0.7%, or 0.6% based upon 

25 the total weight of the composition. For example, some suitable dosages of brimonidine 

tartrate are 0.07%, 0.18%, and 0.5%.  

12
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Topical Administration 

The pharmaceutical compositions of the invention may be applied directly to the 

affected area of the skin in any manner known in the art. For example, a solution may be 

applied by cotton swab or may be sprayed. A suspension or an emulsion may be applied 

5 with a q-tip or an applicator stick, or by simply spreading a composition of the invention 

onto the affected area with one or more fingers. Preferably, the pharmaceutical 

compositions of the invention is applied only to skin, and is not administered to eyes.  

Generally the amount of a topical composition of the invention applied to the 

affected skin area ranges from about 0.0001 g/cm 2 of skin surface area to about .01 g/ 

10 cm2, preferably, 0.001 g/ cm 2 to about 0.003 g/ cm 2 of skin surface area. Typically, one 

to four applications per day are recommended during the term of treatment.  

Miscellaneous Definitions 

It is to be understood that the present invention contemplates embodiments in 

which each minima is combined with maxima to create all feasible ranges. For example, 

15 either (1) brimonidine or a pharmaceutically acceptable salt thereof or (2) oxymetazoline 

or a pharmaceutically acceptable salt thereof may be present in a composition of the 

invention in an amount of from about 0.01 percent to about 5 percent based upon the total 

weight of the composition, preferably, from about 0.1 percent to about 1 percent based 

upon the total weight of the composition, or more preferably, from about 0.1 percent to 

20 about 0.5 percent based upon the total weight of the composition.  

EXAMPLES 

Example la 

Gel Composition 

25 

Ingredient Weight Percent 

tetrahydrozoline 0.18% 

Carbomer 934P 1.25% 

13
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Methylparaben 0.2% 

Phenoxyethanol 0.4% 

Glycerin 5.5% 

10% Titanium dioxide 0.625% 

Propylene glycol 5.5% 

10% NaOH Solution 6.5% 

DI Water QS 

TOTAL 100% 

Example lb 

Gel Composition 

5 

Ingredient Weight Percent 

Oxymetazoline hydrochloride 0.2% 

Carbomer 934P 1.25% 

Methylparaben 0.2% 

Phenoxyethanol 0.4% 

Glycerin 5.5% 

10% Titanium dioxide 0.625% 

Propylene glycol 5.5% 

10% NaOH Solution 6.5% 

DI Water QS 

TOTAL 100% 

Example ic 

Gel Composition 

Ingredient Weight Percent 

naphazoline acetate 0.18% 
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Oxymetazoline hydrochloride 0.2% 

Carbomer 934P 1.25% 

Methylparaben 0.2% 

Phenoxyethanol 0.4% 

Glycerin 5.5% 

10% Titanium dioxide 0.625% 

Propylene glycol 5.5% 

10% NaOH Solution 6.5% 

DI Water QS 

TOTAL 100% 

Example 2a 

Cream Composition 

Ingredient Weight Percent 

Xylometalozine tartrate 0.5% 

Phenoxyethanol 0.8% 

Methylparaben 0.2% 

Propylparaben 0.05% 

Disodium EDTA 0.01% 

Butylated Hydroxytoluene 0.05% 

PEG-300 4.0% 

PEG-6 Stearate (and) Glycol 7.5% 

Stearate (and) PEG-32 Stearate 

Cetostearyl alcohol 4.0% 

Caprylic capric triglycerides 7.0% 

Diisopropyl adipate 7.0% 

Oleyl alcohol 7.0% 

Lanolin USP 2.0% 

Ceteareth-6 (and) Stearyl 2.0% 

15
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Alcohol 

Ceteareth-25 2.0% 

Tartaric Acid 0.001% 

DI Water 55.389% 

TOTAL 100% 

Example 2b 

Cream Composition 

5 
Ingredient Weight Percent 

Oxymetazoline hydrochloride 0.5% 

Phenoxyethanol 0.8% 

Methylparaben 0.2% 

Propylparaben 0.05% 

Disodium EDTA 0.01% 

Butylated Hydroxytoluene 0.05% 

PEG-300 4.0% 

PEG-6 Stearate (and) Glycol 7.5% 

Stearate (and) PEG-32 Stearate 

Cetostearyl alcohol 4.0% 

Caprylic capric triglycerides 7.0% 

Diisopropyl adipate 7.0% 

Oleyl alcohol 7.0% 

Lanolin USP 2.0% 

Ceteareth-6 (and) Stearyl 2.0% 

Alcohol 

Ceteareth-25 2.0% 

Tartaric Acid 0.001% 

DI Water 55.389% 

TOTAL 100% 

16
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Example 2c 

Cream Composition 

Ingredient Weight Percent 

Phenylepherine 0.5% 

Oxymetazoline hydrochloride 0.5% 

Phenoxyethanol 0.8% 

Methylparaben 0.2% 

Propylparaben 0.05% 

Disodium EDTA 0.01% 

Butylated Hydroxytoluene 0.05% 

PEG-300 4.0% 

PEG-6 Stearate (and) Glycol 7.5% 

Stearate (and) PEG-32 Stearate 

Cetostearyl alcohol 4.0% 

Caprylic capric triglycerides 7.0% 

Diisopropyl adipate 7.0% 

Oleyl alcohol 7.0% 

Lanolin USP 2.0% 

Ceteareth-6 (and) Stearyl 2.0% 

Alcohol 

Ceteareth-25 2.0% 

Tartaric Acid 0.001% 

DI Water 55.389% 

TOTAL 100% 

5 
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Example 3a 

Ointment Composition 

Ingredient Weight Percent 

Metaraminol hydrobromide 5.0% 

Cholesterol 3.0% 

Stearyl Alcohol 3.0% 

White Wax 8.0% 

White Petroleum 76.0% 

TOTAL 100% 

Example 3b 

5 Ointment Composition 

Ingredient Weight Percent 

desglymidodrine 5.0% 

Cholesterol 3.0% 

Stearyl Alcohol 3.0% 

White Wax 8.0% 

White Petroleum 76.0% 

TOTAL 100% 

Example 3c 

Ointment Composition 

Ingredient Weight Percent 

midodrine 5.0% 

Oxymetazoline 5.0% 

Cholesterol 3.0% 
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Stearyl Alcohol 3.0% 

White Wax 8.0% 

White Petroleum 76.0% 

TOTAL 100% 

Example 4a 

Aqueous Solution 

An aqueous solution of the invention includes brimonidine tartrate (0.07 wt%); 

5 Purite @ (0.005%) (stabilized chlorine dioxide) as a preservative; and the inactive 

ingredients: boric acid; calcium chloride; magnesium chloride; potassium chloride; 

purified water; sodium borate; sodium carboxymethylcellulose; sodium chloride; with 

hydrochloric acid and/or sodium hydroxide to adjust the pH to 5.6 to 6.6. The osmolality 

is in the range of 250-350 mOsmol/kg.  

10 Example 4b 

Aqueous Solution 

An aqueous solution of the invention includes oxymetazoline hydrochloride (0.07 

wt%); Purite @ (0.005%) (stabilized chlorine dioxide) as a preservative; and the inactive 

ingredients: boric acid; calcium chloride; magnesium chloride; potassium chloride; 

15 purified water; sodium borate; sodium carboxymethylcellulose; sodium chloride; with 

hydrochloric acid and/or sodium hydroxide to adjust the pH to 5.6 to 6.6. The osmolality 

is in the range of 250-350 mOsmol/kg.  

Example 4c 

Aqueous Solution 

20 An aqueous solution of the invention includes desglymidodrine (0.07 wt%); 

tetrahydrozoline hydrochloride (0.07 wt%); Purite @ (0.005%) (stabilized chlorine 

dioxide) as a preservative; and the inactive ingredients: boric acid; calcium chloride; 
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magnesium chloride; potassium chloride; purified water; sodium borate; sodium 

carboxymethylcellulose; sodium chloride; with hydrochloric acid and/or sodium 

hydroxide to adjust the pH to 5.6 to 6.6. The osmolality is in the range of 250-350 

mOsmol/kg.  

20



CLAIMS 

We claim: 

1. A method of reducing cutaneous facial flushing associated with systemic use 

of phosphodiesterase type 5 inhibitors in a human, the method comprising topically 

administering to the facial skin affected by the cutaneous facial flushing of the human 

a composition comprising at least one alpha adrenergic receptor agonist compound 

and a topically acceptable carrier, in an amount effective to reduce the cutaneous 

facial flushing, wherein the alpha adrenergic receptor agonist compound is selected 

from the group consisting of oxymetazoline, tetrahydrozoline, nephazoline, 

xylometazoline, phenylepherine, methoxamine, mephentermine, metaraminol, 

desglymidodrine, midodrine, brimonidine, and the pharmaceutically acceptable salts 

thereof, and any combination of such compounds or salts.  

2. The method according to claim 1, wherein the at least one alpha adrenergic 

receptor agonist compound or pharmaceutically acceptable salt thereof is selected 

from the group consisting of brimonidine, oxzymetazoline, or pharmaceutically 

acceptable salts thereof, or a combination of any such compounds or salts.  

3. The method according to claim 1 or claim 2, wherein the only 

pharmaceutically active compound for reducing cutaneous facial flushing associated 

with systemic use of phosphodiesterase type 5 inhibitors are brimonidine or a 

pharmaceutically acceptable salt thereof or oxymetazoline or a pharmaceutically 

acceptable salt thereof; or a combination of brimonidine or a pharmaceutically 

acceptable salt thereof and oxymetazoline or a pharmaceutically acceptable salt 

thereof.  

4. The method according to any one of the preceding claims, wherein the only 

pharmaceutically active compound of any kind in the composition is brimonidine or a 

pharmaceutically acceptable salt thereof or oxymetazoline or a pharmaceutically 

acceptable salt thereof; or a combination of brimonidine or a pharmaceutically 

acceptable salt thereof or oxymetazoline or a pharmaceutically acceptable salt 

thereof.  
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5. The method according to any one of the preceding claims, wherein the 

pharmaceutically acceptable salt is oxymetazoline hydrochloride.  

6. The method according to any one of claim 1 to claim 4, wherein the 

pharmaceutically acceptable salt is brimonidine tartrate.  

7. The method according to claim 1, wherein the alpha adrenergic receptor 

agonist is the only compound that reduces cutaneous facial flushing in humans.  

22 
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