WD 2004/ 022064 PCT/ US2003/ 027885 -1 METHODS OF

TREATMENT OF MALE ERECTI LE DYSFUNCTI ON TECHNI CAL
wobétu020064 THE | NVENTI ON Thi s invention rel at esp¢DUST83/027885

met hods for treatnment of erectile dysfunction in

patients suffering froma co-norbid condition. 5
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20  penis with blood and the penis becomes less flaccid. The engorged erectile tissue and
the rﬁuscle structure of the penis depress adjacent veins, restricting the flow of blood
out of the penis. The restriction of blood flow out of the penis increases and sustains
the erection.

Deficiencies of some hormones, such as testosterone, or elevation of others,

25  such as prolactin, can cause erectile dysfunction. Many drugs, such diuretics,
antihypertensives, anticonvulsants, narcotics, alcohol, and psychotropic drugs may
cause erectile dysfunction as a side effect. Murray, F. T. et al. Amer. J. Medical Sci.

309: 99-109 (1995).
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25 Surgically implanted mechanical devices, such as hinged or solid rods and
inflatable, spring driven or hydraulic prostheses have been used for some time.
Several penile prostheses have been described that are pliable plastic elements with
constant rigidity. However, these prostheses are continuously rigid and can cause
discomfort for the patient. Other types of penile prostheses include surgically

30 positioned pumps for creating high pressure of liquid in the elastic silicon mantle.

Implantation of these complex devices requires implanting several components into
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Frequency of report of these sf'le effects has varied
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and is commercially available, €.g., from Chinoin Pharmaceutical and
Chemical Works Ltd. (Budapest, Hungary) under the designation "Alprostadil USP,"
and from Pharmacia & Upjohn under the designation "Caverject”. Prostaglandin E;
complexed with alpha-cyclodextrin is available as alprostatil alfadex from Ono

20  Pharmaceuticals (Japan) and in an injectable form under the designation “Edex®” or

“Viradex®™ from Schwarz Pharma (Germany).

In one commercially available dosage form (MUSE®, Vivus, Menlo Park
CA), alprostadil is administered in a pellet deposited in the urethra using an
applicator with a hollow stem 3.2 ¢cm in length and 3.5 mm in diameter (Padma-

25  Nathan, H,, et al., N. Engl. J. Med., 336: 1-7 (1997), see especially Fig. 1). In the
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P ¥ Sttt Seralethour o pati RapTGLRAERYA Giprsty [997), 65.9% (Padma-
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arl &z by diffusion of prostaglandin E1 first into
the cm)pus spongi osum and then into the corpus
caver nodntraursthial epplivatiabofepopaitast el mapeostaglandin E, in
phar maceuti cal treatnents have focused on producing
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prostaglandin E, first into the corpus spongiosum and then into the corpus

-q

cavernosum.
While the above mechanical and pharmaceutical treatments have focused on
producing adequate penile rigidity, even when the treatments succeed in producing
30  adequate rigidity, the satisfaction of the patient and the patient’s sexual partner is

often less than adequate. Patients discontinue medical treatments that produce
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a patient suffering fromat a co-norbid condition
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Ser tatért Nody4¥8,98 Chawid Sarckeny@D0d)dual suffering from
the co-norbid condition diabetes nellitus. In another
preferred enbodi nent, the present invention provides
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an 1 ndi végga?pgﬁfg%ﬁ%mq?om the co-norbid condition
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pr esenint dfwseniitsolid porapogten comhprisiisg £ vasoddiive prasaighanidin and a
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er aniréspensityestd Wi tphosphodiesisaes S ivtebitar thdrapy.
phosphodi esterase-5 i nhibitor therapy. A patient
Ssuf f eri Af on¢ Biefeared qmbogdimgndsthe presen iveation proxigdes msiheds for the
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h pertensi on, cardl ac di sease, recover
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R A 1, SR L PPN gocimens,

2020044507148 6chtiBE Pt SVGER OAFKTEBthe 1R3a & RAPOSrbdtRE dysHMEBn in an
contains a dose of about 0.05 ng to about 0.8 ng of a
v adediridugleutipring frag theer-morkid serditipmedrdiac dishasec én stilhanother

pol ' ' e sel ect.ed fromth r
CoRETEr gl e s s FPan of ke Afea Bl e setmentof
aciegechy dyRRinctiéh Ini AAARdIVIdusl re@@mﬁ? @i proftateb®nSL 86 tgther
fromthe group consisting of an aliphatic Cl1 to C8
al eatferred enbadimentpigpreseganyantion pravsdesmetborts far thiexeament of an
25! h%ael\gifdilalasﬂ er?rlpg grlndelré:ctikl)eucfi)fsﬁlrncfcigﬁc’ Bgrggpolngllvg to oral
phosphodiesterase-5 inhibitor therapy.
A patient suffering from erectile dysfunction and at least one co-morbid
condition such as diabetes mellitus, hypertension, cardiac disease, recovery from
prostatectomy or erectile dysfunction unresponsive to oral phosphodiesterase-5

30  inhibitor therapy can be effectively treated by placing in the fossa navicularis of the

patient an erection inducing amount of a semi-solid vasoactive prostaglandin



preferred enbodi nent, the vasoactive prostaglandin is
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substituted amino)-alkanoate, an alkyl-2-(N,N- dlsubstltuted amino)-alkanoate, an (N-
substituted amino)-alkanol alkanoate, an (N, N-disubstituted amino)-alkanol
alkanoate, pharmaceutically acceptable salts thereof and mixtures thereof. The
lipophilic compound may be an aliphatic C; to Cg alcohol, an aliphatic Cg to Csg

ester, or a mixture of these. If desired, stabilizers, preservatives and emulsifiers may

be included.
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unresponsive to oral phosphodi esterase-5 inhibitor
t herapy. Conpositions to be adm ni stered can take the
formof a sem -solid suitable-f®r 10 intranavicul ar
application. In use as an intranavicul ar agent, these
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the appended claims. 20 | EF DES | PTI ON OF
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portion he human penis in | ongitud i nal
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TS o e S B SRob S Bhation
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e glans on e|t er side of the meatus, thereby
s prdemdgegf oba tiswes. u?fheslélpgammcamcshmpctsitems are packaged preferably
adm ni stration, of the 30 nedication dropw se through
15¢ hén pp@glerose disPHEhout inserting the tip of

applica i i :

500! oo sner RELIAREERAT pulrBia. ARy RragiDembodiments and the
DEGERIWRIT hepffrent -t HORESKTIRRED thd/BODIoNVENE Brdsentrspecifieation and the
found that that a sem -solid prostaglandin E1
coﬁB@%ﬁFﬂéﬁn§%ltable for the treatnment of erectile
dysfunction in the presence of a co-norbid condition
can be placed advantageously in a natural enlarged

20S pBRIEFMESITRIPAIQNOP THFEIDRAWRNGS 5 peni | e neatus, the
fossa navicularis. As used herein, "co-norbid" refers
to a medn & dragmgsi tion that is present in a patient

who al s Fi §&%~£ f1 ¢z d{a'é&m SFERE bhdtEmBYPIHRERE 8Fthe human penis in

longitudinal section view;
Figure 2 is a schematic diagram of the anatomical details of the distal portion
25  of the human penis in longitudinal section; and
Figures 3A and 3B are schematic diagrams illustrating the method of
administrating the topical prostaglandin E, composition. Figure 3A shows the
method of holding the meatus open by applying pressure to the glans on either side of
the meatus, thereby spreading the meatus. Figure 3B shows the administration of the
30  medication dropwise through the open meatus without inserting the tip of applicator

or dispenser into the meatus.
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body against infection. The fossa navicularis is a more immunologically protected
site than the adjacent pars spongiosa region of the penile urethra proper. Depositing a
semisolid medicament within the anatomical limits of the fossa navicularis thus does
not circumvent the natural barriers to disease by artificially transporting

30  contaminants, e.g., from the surface of the penis, directly into the penile urethra

proper. The relatively high glycogen content and bacterial flora within the fossa



6, 323, 241, the teachings of which are incorporated

herein by reference. Referring to Figure 1, the basic
weawor206£ of the human penis is illustrated. AtEBUS2003/027885
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2550 1S 50 PGPS AP OBt e
nonkeratinized stratified squamous epithelium without glycogen 184 that is
characteristic of the lining of the distal fossa navicularis.

The fossa navicularis widens proximally and the lining changes to a
nonkeratinized stratified squamous epithelium with glycogen 182. The glycogen in

30 this region is believed to support a bacterial flora that lowers the pH of the region and

contributes to a natural defense against infection. Holstein, A.F., et al., (1991).



conposition is naturally retained within thefossa
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dispersed in the topical composition, preferably soluble (and dissolved) in the topical

composition.

Vasoactive prostaglandins are those that act as peripheral vasodilators,
including naturally occurring prostaglandins such as PGE,, PGA,, PGB,, PGF,,, 19-
hydroxy-PGA,, 19-hydroxy-PGB;, PGE,, PGA,, PGB,, 19-hydroxy-PGA,, 19-
hydroxy-PGB,, PGE;, PGF;,; semisynthetic or synthetic derivatives of natural
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above. Reference may be had to various literature references for its pharmacological
activities, side effects, and normal dosage ranges. See for example, Physician's Desk
Reference, S1st Ed. (1997), The Merck Index, 12th Ed., Merck & Co., N.J. (1996),
and Martindale The Extra Pharmacopoeia, 28th Ed., London, The Pharmaceutical

30  Press (1982).
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percent to about 20 weight percent, based on the total weight of the composition.

Preferably, the penetration enhancer is present in an amount ranging from about 1
weight percent to about 10 weight percent of the composition. More preferably, the
30  penetration enhancer is present in an amount ranging from about 1 weight percent to

about 5 weight percent of the composition.
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30  pyrrolidone, 1-methyl-4-carboxy-2-pyrrolidone, 1-hexyl-4-carboxy-2-pyrrolidone, 1-
lauryl-4-carboxy-2-pyrrolidone, 1-decyl-thioethyl-2-pyrrolidone (HP-101), 1-methyl-
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gl §@d), atdrthy mbhydisdte (TWEER §0MAgHDmaigredthetddF ESuitable
polyethylene glycol esters of fatty acids include the 8-oxyethylene stearate ester
(MYRJ 45™), (MYRJ 51™), the 40-oxyethylene stearate ester (MYRJ 52™) and
mixtures thereof. Suitable bile salts include sodium cholate, sodium salts of

laurocholic, glycolic and desoxycholic acids and mixtures thereof.



thereof. 10 Natural and nodified pol ysacchari de guns
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In one preferred enbodi nment,
polysaccharide gum is methylcellulose. A preferred modified galactomannan gum is

modified guar gum.

Other suitable representative gums include agar gum, carrageenan gum, ghatti
gum, karaya gum, rhamsan gum and xanthan gum. The composition of the present
invention may contain a mixture of various gums, or mixture of gums and acidic
polymers.

Gums, and galactomannan gums in particular, are well-known materials. See

for instance, Industrial Gums: Polysaccharides & Their Derivatives, Whistler R. L.



percent by weight of a polysaccharide gumis present.
Illustrative conpositions are 10 given in the
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Another important component is a lipophilic component. As used herein
“lipophilic component” refers to an agent that is both lipophilic and hydrophilic. One
of ordinary skill in the pharmaceutical arts will understand that the lipophilic nature,
or “lipophilicity” of a given compound is routinely quantified for comparison to other
30 compounds by using the partition coefficient. The partition coefficient is defined by

the International Union of Pure and Applied Chemistry (TUPAC) as the ratio of the



herein, the term"aliphatic al cohol" includes polyols
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ester is preferred, and in particular, a m xture of
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25C¢ o@b%pgﬁent is in the range of 0.5 percent to 40 percent by weight based on the total
weight of the composition. The preferred topical composition contains lipophilic
component in the range of 7 percent to 40 percent by weight based on the total weight
of the composition.
Where a mixture of aliphatic alcohol and aliphatic ester are employed, the
30  suitable amount of alcohol is in the range of 0.5 percent to 10 percent. In one

preferred embodiment, the amount of alcohol is in the range of 5 percent to 15
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m xture of aliphatic alcohol and aliphatic ester is
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of 5 percent to 15 percent, whij2e that of aliphatic

ester is in the range from2 percent to 15 percent
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25T dSF8 S PEPHRLF GETO RO b GRS AR hEC Rl € bbb EPergles. Suitable
MYy oYk Yoty lehd §br51|?z§1 esters include the monolaurate (Tween 20™, Span 20T)
the monopalmitate (Tween 40™), the monostearate (Tween 60™), and the
monooleate (Tween 80™) and mixtures thereof. Preferred fatty acid glycerides
include glyceryl monooleate, triolein, trimyristin and tristearin.

30 The composition includes an acid buffer system. Acid buffer systems serve to

maintain or buffer the pH of compositions within a desired range. The term "buffer



physi ol ogi cal |y conpati bl e range. Necessarily, the
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wOEdooraneai ol ating this constraint, the pH myrP®BUS2003/027885

selected to inprove prostaglandin El stability and to
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25 €ster. The ingredients listed above may be combined in any order and manner that

produces a stable composition comprising a prostaglandin E; evenly dispersed
throughout a semi-solid formulation. One available approach to preparing such
compositions involves evenly dispersing the polysaccharide gum (or polyacrylic acid
polymer) in a premixed water/buffer solution and then thoroughly homogenizing (i.e.
30 mixing) the resulting mixture, which will be referred to as "Part A." When present,

the emulsifier is added to the water/buffer solution before dispersing the



In either case, the resulting m xture will be referred
to as "Part B." The final step 10 invol ves sl ow
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prostaglandin selected from the group consisting of PGE{, pharmaceutically
acceptable salts thereof, lower alkyl esters thereof and mixtures thereof; about 0.5
percent to about 10 percent DDAIP or salts thereof; about 0.5 percent to about 10
percent of a lower alcohol selected from the group consisting of ethanol, propanol,
isopropanol and mixtures thereof; about 0.5 percent to about 10 percent on an ester

selected from the group consisting of ethyl laurate, isopropyl myristate, isopropyl



exanpl es. These exanples are neant to illustrate the
invention rather than to limt its 10 scope.

wyaois@rioens in the treating conpositions whi chpdDUsSDN3/027885
adversely affect the effectiveness of prostaglandin El
will be evident to one skilled in the art, and are
within the scope of this invetS-on. For exanpl e,
additional i ngredi ents such as coloring agents,
aNfaiyr xalredoﬂh&%%f ALV Sthe QRS bf the cemppsitién)mrd an acid
prostagl andin El stabilizers, and the |ike may be
I nohfficte (ﬂ’refarabllyeh@mrmwlttqnmh@ c@mnrxswgum@ abpet 7 %%r&?”tt PHGOse
15 conposition retains desirable properties, as
de8€#Ped above When present, preservatives are
usual | yoﬁ e {tﬁmojlsoa&,%sgg, protadoatfopdrednt 31@1%s1ﬁer.
Sui table” pr eger vatives include nethyl parabens (neth

5 PAB#&)”era‘tpiyahy bqimpmsalgcptp@mﬂses mARboshY pgfg@rypﬁy@gg@ Sultable

tol uene. (B Suita fupes and, fr
LS e SShASRYS, RSP T5RaR HLA SR
1988erdb @ithyrdstiper cent
y PR U DR e b
conposi Thepraciéeeof thoppesit iventiorofs demengiratesdiithe following
It g\éf%ggo 4 ﬁ%}%%l(% %szeg'le %%Smgtolﬂg%tr&%%ggwggli\thont Ot Q)fig fo timit its
10 deg&{ gd: Vaa{g&n%% tﬂeotpéaﬁﬂé c&RpSdicsiveRch dld‘ﬁétl{hdeersely affect the
ai ne ycl oni ne bucai ne, pharnmaceutically
aceffpitplehess S)ﬁbltostaghddmrﬁmmﬂlrbegvtdmtte@lhe skifle@ inethe art, and are

ferred embodi nent, th | th
0. %% e ély”? i, xeetrbls e ala prreofp it o

Bﬁhg gé}ns 1hE- bR {%g r'v&tﬁles Wrﬁﬂﬁﬁ@ﬂs' [¥uines, prostaglandin E,
Ay Uni t he

era osa orm In such formt
pr @ﬁi@ﬂﬁéﬂspﬁhdl the Hikibhay be ad:ludmtimn theicomposigenscasriong #4 thg resulting

appropriate quantities of fhe e
s uncomypsgRrd ey pERRRE LS JeSBrA AP OT. NIREPESFRTe

packa e \? ?F% ﬁ‘éugﬂ Lieadh oGRS oﬁh’@cﬁﬁ 0@5%@ a@cfutbh‘@% Suitable
ph&l Py preparation is, e. rigi

p'(:?ésbﬁ/adv&;ﬂﬁélﬁdﬁ methyfplagsbiid (mqﬂ@d PmBA)ymop@kpavabmdempyl
_P / US2003/ 027885 -26 Anot her spag 1Il (ll venti on

is Pa(‘ﬂB{é\}imdchéylbydr%)h@f%@F (BET} h§‘t E?rﬂ‘iF § agd fragrances are
ggg%g?vlgté% il alfrt05 sttn'ia%% frg%?r?{?qghb tatdup s g&%ﬁt(?ﬂyrﬁﬁol referably

S50v 8 contai n preferably

20i n a@o@%@bdﬁ@ uﬁdn Bsed be tidh tspewsight of the bospasition. Ths.
Pat en 4573 i n_conbi nati on vvlthlabellngb 0.01
i nsompesitionsof the preseni inveatign canrdsodgeiuds & small aRoRnt,bagt 0.01 to

i ople of bt W aTagbu bl B SR e R B

of iaAMdSHdcaik adyeRingid, ibucding, pﬁmﬂmhlﬁlcﬁllgac{:epiahktsalts od
flexible plastic. The | abeling i nstructl Qns can.

i n mixtureothmeof. Ta qngppiipreed erabediment, g)'gécpgl anq,s(t)heg'c s 2bout 0.5
252500l A S Mifd b RARE AR the boMFpAAIL! © OF

The pharmaceutical preparation is preferably in unit dosage form. In such
form the preparation is subdivided into unit doses containing appropriate quantities of
the active component. The unit dosage form is a packaged preparation, where the
package containing the discrete quantities of the pharmaceutical preparation is, e.g. a

30 rigid plastic dispenser or flexible packet.



10 The | abeling instructions provide for adm ni stering
a conposition of the invention to the fossa

woaosoedoss i S of the penis of a patient sufferipgr/ismnso2788s
erectile dysfunction, directing the patient to hold
the penis upright, hold the neatus open and place the
conposition in the fossa navicakaris w t hout
introducing the tip of the container into the neatus,
about  5- 3R, %‘ﬁe%?optﬁé Q{V%nﬁ('ﬁi(i‘é%h 2kt €5 CARM T oture 8at comprises a
Figures 15 3A-3B. Printed | abeling instructions are
f urvotripositibh yorrteslating erettde dgfunaivpas idescpibed ibovie e a suitable

i nvention i naspnuch as such | abeljng instructions

de SOPIRHED avrﬁéfﬂ%dmtaowmag&f Su“i‘raéél?? léP%%rf%i‘tsF‘bW U.S. Patent No.
ac Ry 993 trPcdntinRoBSA 1abdl rlhétﬂ{&tloﬂ_sh %lﬂeﬁﬁ k/él Ghe contamer can
insfructions are an | mport arnt aspect ven i on

5i n belatbbwith laesuaahic)mpﬁma stlzeo suahaas ahex&p@ccbmedlbé,qroucla,wcket or
parti cul use, ppro for marketin
t hédrEEp Biciena made obim feﬁﬁ éwfa? ofPEIC’%i’QfH%%Vgldé’g@HC gsflexible
theyddppted States Food and Drug Admi nistration. Part
of © that process includes providing a | abel that wll
acconp arTyletlhhflipg anstractéomis icaimbome onthe $orin ofw pmphitet] Slabel applied
ul timat el Wiile the [abel w Il inc]lude a
def!® AT %%Sa%a@g fhethe E@%ﬁ%ﬁg of By aiirde %ﬁ‘@ﬁn‘%ﬁ‘%@i@ i tens

josuch as ’Itgléqa&lhhg 51%%ctm§53 @é f&g}é Qﬂ{(? asgﬂbngjosnion of the

action, rug resistance, ar maco I ne

bi daveatibabs the fyssa 2bviadntis af theli Ipelat; b6 Baticnd sﬁﬂiﬁmglff@m eﬂebtlle
mﬁllﬂflso provi de the necessar

adiiyHugetoR dBertingdheRaligat totRlsithe Pﬁ%gggmtdmlﬂ the regatigspen and
CO?P&% Il (,Q{I‘n Isifdntif the gg saPaleah le QPIB ﬁ@ﬁdix%t%e tip of the

t ment tr uctions 1s 1 npor ant

us agﬁtamfer 1rit¢1&1ediieagls§)ﬁtﬁﬁt b BOoIsin®RE Befo%jsekﬁaltlﬂtercbaisb &Jet Figures
treatnment instructions will describe the usage

15 ﬁ%é\:%%f Heinted laheling inseustions aee fonctionably miated toethe pomposition of
h € rtl?é 1%v%§fo?1rlﬁasn'ﬁlgh EF ?ucﬂti%glm%)fns?rﬁ.lcf’f‘ Cntg : d\égcrﬁ)% n?eﬂﬁ n& to treat

uni t Se preparatl on

f I eracllelysfiictiéh dccOrdagome rtﬁlé Pr@sdn® uivléﬁtlcﬁﬁ mhb Weﬁlﬂg instructions are
application and the potency WO 2004/ 022064

PCRN UBPotat aspresss the myengfontip ghag @96’3‘%{1 peraposition can be approved for
pr er e e vasoacti ve
or %g}tl ﬁ%{tlgﬁl f‘ QSCr fS: %{us? ?)( {@g?\fed or mE_JL(e %% eées(ggnsflr%le tngaonal

20 ab@&ﬁul&o@ agendyl Qﬁ:h&@ k}@rtgimfbd@katbéstde&ﬁrDru N drMRistration. Part of
dose, preferably about 0.1 ng to about 0.5 ng per unit

dodhat amemn@ln@qsrmwd@gtad@hm wily mqmp@nnthm»hamwabmml

oS PRt $Rch 48 el Foup WBp e 8 SERinebschgesniion of e

agebinposiforw ﬁhc?@cﬁi oﬂiepﬁérﬁi suttlas tMlﬁ%@{)hdﬂﬁacolo %y, mechanism of
anti hypertensive. For "on demand" treat nent

s eAPtiaip diug resistarest pPhaempeakinesigs, aetirption; bigausilabiloy,
25 MRS ARBE Lk B SR B LRl e
Pr edaiAdtaYiod RR¢ isaze Hhul] MELERLRATOK 6F BE¥MAbosition with the
dispenser with appropriate treatment instructions is important for the proper usage of
the drug once it is marketed to the patient. Such treatment instructions will describe
the usage in accordance with the method of treatment set forth herein before.
30 The quantity of active component in a unit dose preparation may be varied or

adjusted from 0.01 mg to 1 g according to the particular application and the potency



10 intercourse. In sone enbodi nents, a regular regi nen

of treatnent not necessarily Ilinked to anticipated
waeagiogns4 of sexual intercourse can be undert ake€nusion3/027885

such enbodi nents, the sem -solid vasoactive

prost agl andi n conposition can be applied to the fossa

navicularis of the penis at |least tw ce a week,

preferably every other day, or on a daily basis. 15

Unl Stfe 9 E%ﬁ% '?os't ﬁ'f GTﬁjo'r eﬁg C\QHQQEH t\!'a%'ac'u% rostaglandin is

prepare ven ona xing the resp ect Pve

I anrGﬁh@ﬁindi@Epmbemﬁ ®03 ﬂ@&b bl@d’ut O@%Whﬁtalglaniﬂﬁp]li (Ci@lpresent per unit

Prost agl andi n E1 Conposition A Conposition A was

pr efoas.ducigEmbhobiogh 1 nisatorabautdt.5 meepes gaih deserandrin gpatheroo

Fordmfbdmofl SRat g f dhoBALS ther VI ABL: RHESHABLANH o, i
5al cdusiedd, alvexbntam q@RErtconpytivIe iighipedae egbyﬂts duchNs N-plperazmyl
dlnethylan1no) propi onate were m xed into the

al cOHAZOPROATRYPARAPNCEL sol ution, followed by 5

oo D S s S L R e

wat @ipouitibs sheulll bE afilicdas tHerepamedichyraddingenis about 2-30
sufficient potassium phosphate nonohydride to

pu rinfiiey baferesexual inteespueseaproferably atsiubildrmintise bpﬂqrfoerexual
t ter/buffer
10 Aol ML it R AoRE D RRURT b g ushy Wl cBssarity
st rigkgd éshdiciphtd REOGRTEGaREkdddourdd @nefuhaértakeh Uln &6h
represented about 80 parts of the total conposition.
Al |enpimdtrger§§>éh¢ $einticsohe rvesoactafeesrp‘aaglglduy cquepqsition aambe applied to
200 22064 PCT/. U 03/027
par HE/ 255 G ™ RS RANeH 05t PHES b erbore B G bifer day, or
hbxﬁlaaﬁgqxﬁﬁcust bean gum (in powder form was
di spersed in the buffer solution and honogenized
I5using a Iﬁldmgéhﬁrweqe indiedsede edch dowinositiopahprgparsd By comsentionally
of the |ngled en Ehe r.esul thg%co 03|t|on was a
spridgyipedhe @%Rﬁc ‘%%1“1 2l5H SPRP IR EHOSEH fabl e 5 for
application to the skin wi thout the need for
supporting devices such as patches and adhesive
st rEX)éMPTJEel 'mmsPtdsmglaMisl Eadimnmiﬁmg}ehous in
appear a . _resistant Eo ara&; ﬁ%gltlona
exenpl ar n% YY1 "R 8TRare I—ais aft GOmREsiopHwas
208 rlﬁﬁﬁed Wdl@ﬁ)NngOQ%EHQ n_gWe§ghlt bﬁisf%glahﬂmﬁﬁ QA@pr@)statﬁFUSP) ins
not ed above, in other enbodinents, such
Comads by M@lght-lpthyhdcdmlrpblsxtt b pmmaywmght dmtbc;d QH@ﬁNF i ed

pol sa aride gum suitably a nmodifi alac
b e AT prbiaha et Ried P b b gol Brosiel PR Byspjution,
POl (411w cdTBY 5 BEdiSPEHicigRediRAdakel he POl ysaccharide gum

Part B was prepared starting from a pH 5.5 water/buffer solution. The

25  water/buffer solution was prepared by adding sufficient potassium phosphate
monohydride to purified water to create a 0.1 M solution. The pH of the water/buffer
solution was adjusted to 5.5 with a strong base solution (1 N sodium hydroxide) and a
strong acid (1 N phosphoric acid). The buffer solution represented about 80 parts of
the total composition. All parts specified herein are parts by weight.



Conposition A was evaluated for skin penetration using

shed snake skin as a nodel barrier. Shed snake skin
wor®4oktosd ned fromthe Aninmal Care Unit of thePdBUS2003/027885

Uni versity of Kansas. Wth head and tail sections

renoved, the skin was randomy divided into test

sections and then hydrated by 3gaking. The sanples

were then eval uated using Franz-type Diffusion Cells

(surfac ne . pfi , ' j

were modieRdfhat G5 PR b PRERL s Bl TR SueRy ifon, Next, the

di flbeist Bsan @ahl (ilnpeedd | fyrmi)ivasigiersad sk buffegsudition dndr

was inserted and filled 20 with an isotonic buffer.

: A
sediomeasniptdaesies dhomegenizer.t hieble ki belavecontainstaolist gdg ipgredients.
a donorycell ... Th . cel | [ I : .
Known anbEareBe PrSER st & Pl IS PR IR Eiqn it

sbotthpippditationIb@hd skedRRBeut\théhecd s @iPppodind dgvidessuch as patches
which fits exactly to the donor cell to ensure uniform
di sndiaBlasiverstripfhd he icamposiberewapbeth dgmegenays isapnsajapce and
t he dgnotr celal i Io reduce the evaporation of the
[ nd?sé e ge,’p faienos donor cell and vial were taped
t oget herpddifidhaBevdaiRirycBmpssiAbis BANEGerprosurel infth€same manner
cells were transferred to a stirred water bath (32
degisingghCednepanshts ligkedpn debladr s netedabosowin pihsremhediments, such
cel |l s, each. ho for four.hours and anal d for the

10g o s e o S b iR B R 2 AREHT<G bahhechfifoe um,
CONGRILY ati ANt ddehl &frhAMBhah BEmASRHAE a @ﬁﬁk?dhﬂt ARermnatively, a
Tests wwth nultiple skin _sarrpi es yielded data that
vermelavetiagelymeFony dedisstinsisadbeofl the pgiysachbarideeguot. shed
02 et R, S AL 6P e AR B an s
| NGRsRPHhALSH SRU/nME Ik RhLOREined\bAARG ARRRA re Unit of the
PCT/ US2003/ 027885 -29 The prostagl andin E1 penetrated

15quildikiversigt ofaK arshat Withlhgad arst il sedionateandvsd, thegkin was randomly

hour.s., The results of .the netration study are
or gt {eStspohs and e SRR Ted Biyverlng: “Tops cal

Prost aglﬁﬁ@hﬂpﬁ@ wWerd e bl d180te Bustin SRR S e IHRUB WAL s (surface
prepared using the ingredients listed i'n Table 1,

belanew 1.8 Gofp SpictifioalyB skinpiaenwdremowntat astopgif ardieptoEtell of a
than Coppasition A ite.this Jincreased dru
| o] CEINEBSRY PORTBURR AT bemal SRR A, D55 B Tsgtsdpnd flled
20C OGS ARG RMhffel Oﬂ%gﬁﬂ@&é%la%e@ QQEWhe JA8 section followed by a
andin Et me d

penetration of prostag wa asure
acatondr cedl. tThettive celdcweiealeenppbd 2cgatlieed Knowkbaaruhts of the

ol PURHGES rbarmlish pdhsOsem oipsabiamped sjsb Ve 0 grame)
2 S A T o BTk B, o vis v
pr gpaded @n tisd skin inhtke dowgpredil.e Td seduce thedtvapordtadi ef the ingredients, the
25beI d%vl;lbr cell and vial were taped together with a water-resistant adhesive band. The
cells were transferred to a stirred water bath (32 degrees Celsius). Samples were
withdrawn from the cells each hour for four hours and analyzed for the concentration
of prostaglandin E,, with changes in concentration indicating the amount penetrating.
Tests with multiple skin samples yielded data that were averaged. For a discussion of
30  the use of shed snake skin in the evaluation of drug penetration, see U.S. Patent No.

4,771,004 to Higuchi, which is incorporated here by reference.



15 Conposition B contai ned nore prostaglandin E1 than
ei ther Conposition A or B. The increased drug | oading

whaab4lor2064 € or no effect on the consistency orPCT/US2003/027885
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appearance, which substantially matched that of
Conpositions A and B. The penetration of

prostagl andin E1 was agai n neas¢red according to the
techni que described in Exanple 1. According to this

t est, osition.,C also provide r ' E

bo° sust Aai ey & ieRb S niEfy By b F@hNEkial @ e for four
ar ¢opfsC IRt of thaPketratiol Shu@Ware fresdiMel n Fabld apbala.

Prost agl andin E1 Conposition D Conposition D was

prepared using the ingredients listed in Table 1,

bel level . of prost.a din E1 S again

o ERtAMpL I 1BRE PoaBERRAT RORdsimepEe 700"

f avor abl@ngRRRioh BERaY prapsted 88as eleiificdiests SsREGL TablBe, below.
penetration of prostaglandin was agai n nmeasured

ac domapasgiondd ¢dngainesbiarequrestaglantin Be than Compesiioa A Daspéite this

results re . presented in Taple.2 .below EXAVPLE 5: .
roahekien g B RA ot res ten Fhoditiegd My EBRRRE eqtistncy and
E WashoRERRRLBELaHHcBITh Serlehafi @b Bitbstadledied, Was TirBdRed

1, below. To assess the repeatability of conpositions

ac cocailing to thetterhnsrue slesaribed veBxdnyple 1t Komposio0 A poeded a

PCT/ US2Q03/ 027885 . - 30 j f Pt .
3 e R S R B B e i

subsfdially confirmed by Conposition E' s favorable,
sem -solid consistency and separation resistance. The
penetration of prostaglandin E1 was agai n neasured

accqr dj he chni ri bed. in, Exanple 1. The

pr3@%&8&3&%?H%EfaﬁgPﬁ@éﬁﬁﬁéqﬁ?3%#%%&%%3?tiong was

agai n ret@hidoiRlol d 39 prapsted UshaimGHeredRfts1BRM ik TaBEQ, below.
I bel ow. E%AI\/PL% 6: T I

presented i n Table 2, . opi ca .
Pr d3dnagyisétivai Bicditaifahmoss grogaglidib €, themelthegfComposition A or B.

r ost agl andi E S in incregsed for Conposition
F hrafcreted Jaisiipades Foh Ll SRES P o 5 S PRI Bpgarance,
Theyf;ay %@&hﬁﬂ@&ﬂ%ﬁé@tﬁ&%%&%ﬁ%?% £ B." BRd SErRAFEon of

was undimnis e results of a penetration
angrysagarmaiieE pwessniredeasuredTabdrding, to Itied tevhni@xANRrtbed in

Topi cal Prostaglandin, E1 nposi.ti o 15 ositjo

G Ve hafeeprdiap ﬁfgthesnfést%@mea%?n ¢ aiﬁosarggaﬁa Rl fost,
1 _ e e L
TP R AR SThORs, LOPRRBIL Bl el
laurate) was omtted and the | evel of ethanol was

i ncreased a _correspondj ngiéarmunt. The resulting

corpedMBLE A\ lopica] Brostaglepdia g Samaposkionil sol i d

Composition D was prepared using the ingredients listed in Table 1, below.
The level of prostaglandin E, was again increased without substantially affecting the
favorable consistency and separation resistance. The penetration of prostaglandin E,
was again measured according to the technique described in Example 1. The results

are presented in Table 2, below.

EXAMPLE 5: Topical Prostaglandin E; Composition E
Composition E was prepared using the ingredients listed in Table 1, below.

To assess the repeatability of compositions according to the present invention, the



havi ng a honbgenous appearance and resistance to

separation. The results of a 20 penetration analysis
wae@4pemwsented in Table 2, below Wile still PCT/US2003/027885

favorable, these results reflect the relative benefit

to conpositions of the present invention froma

| i pophilic conpound that incluggs both an ester

conmponent and an al cohol conponent. WD 2004/ 022064

CCTLAREREEHEAIR B TR i S9ESRbURERE ARty v

pr elydimiafld cbeisdd tyaoingbdMon Bs BivdraBledsemi=solid con31stency and
prehydrated nodifi ed guar gum - - - 3

watseparafidf x@slst@pw 5Ff5)pe3waslpn ®1 p@staglandin lémmags@ rBeasured

sucr os ste 5 0.5.0.5
ot e s g schioga  Gisple 1. 8 pispefprgingEdetivery
5 DD"ﬁrd:r’n @oﬁlp@s@oﬁ ané_s a%a@ relabRAY Pastihd sustained: The results are
et hanol 510 55 ethyl laurate 555 5

5. E'preseetee in E;MR/IZLIEBIW Conpari son of Penetration
Profiles Table 2 shows the cunul ati ve anount of
prostagl andin E1 penetrating each 5 hour for 4 hours

f OrEXeAMIPISX@MIpRaf PRBASIahIAIE, WAFdditiva R 0 the present
i nventi on. These dat a dermnstrate the ability of the

present Thedevel pbprostegldrdinbewas rae@na@qremd for€ompgsifigs F. The

transder nal | Tabl e a | andin E .
10D RBERER PURFAI Y e ip TG C 1% EoeriRie Gotg R i separation
5 4‘@51&&1?& vzasqgldﬁ&n?sﬁecf’ PR redul-of 4 pneiatibi- agﬁgﬁgar% resented in
.6 25.03 8.17 11.25 18.18 30.34 35.53 2
12.1%»1e2[,b£3m98 23.48 38.49 47.98 41.1 52.13 18.71 10
To further assess the effectiveness of conpositions
accor ding the present invention, conparative exanple

CoMERLINATE WS MUl B QRO 2 e

15sanme r edigepagion G was prepared using the ingredients listed in Table 1. For
Composition G, the recipe of Composition F was repeated except that the ester
component (ethyl laurate) was omitted and the level of ethanol was increased a
corresponding amount. The resulting composition was also a spreadable, semi-solid
having a homogenous appearance and resistance to separation. The results of a

20  penetration analysis are presented in Table 2, below. While still favorable, these
results reflect the relative benefit to compositions of the present invention from a

lipophilic compound that includes both an ester component and an alcohol

component.



Conpositions D and E except that the DDAIP penetration
enhancer was omtted. For 15 a second conparative

wezxaaptme{ Conpar ati ve Exanple 2), the DDAl P waBCEUS1003/027885

omtted, but the level of ethanol was increased a
correspondi ng amount. The specific ingredients used
are listed in Table 3, bel ow. M{Q 2004/ 022064

PCT/ US2003/ 027885 -32 Table 3: Conparative Exanples

Conparati ve Co L i ght
Conposi ti onngl,ega",&ggg;f‘?”“é' gwsgéyeﬁa r d%gc{jrﬁ&gtg%gtwb@n) H I

gu m@%ﬁ%ﬁwﬁ%
0.5 OP¥YIRPetsed Y™ E3 0. 4%0. 4%kt hdnol °5 16 ethyl =~

| aurrsehgdr8ednopiiied guev@fr at i on of prostagl andin Bl was 3 29
eval uat ed vawoufidi (p)5.5)0 t bre t 8thni&ue 81desdri Béd &1 81 868

Exanpl e 1. Tia,erogeesieulates are pe.ssentsedoisn dabl @54, 05 - -
bel ow. 5 Tab| e Sogparaf | vggEx%rgpl %54 SIAI’TUb@t | v0e4 03 02

Pr ost agl andi %roﬁizagla Penetration {g/ crR) mr% % 05
Conpar ative Hour GBAPosit3 on Cor?posﬂl 0 1 2 %4

1.55 2 4.46 3.BOAIPBCI6, 59-6.63 4 9.67 11.-05 -10 - - 25
EXAMPLE 9: Singl eethise Doubl e Bl i nd and Opén Label 10 5 5
Cinical Trial gpnfihgsafety ang effs caay ofs a §. 4%. 3 3
wei ght prostaglandin El (prostaglandin El or

al prostadil) topical conposition (conposition D of

mﬁ%ﬁ‘]@ L APk Ror of PRRMSNon PRFILQVAl uated in a

-t ot al 143 nmen at three study sites. This study

5

c o n s | St €lhbdd 2 shovdathd bembhii veam@lnd o€ posaghindiol By eeneiraging each

ver ion . and a en-|.abel rt
o Bre R s S EaRIE<OTPEE BB ResoB G o (o Seidgvention.

wasy H%Qé §dt Qeﬂ?gstsa?é)tﬁp L&Ti8h e Hirdsé® fhxfeﬁﬁ&l fc’) R1ivB&8Wglandin E,

Sevent y-ni ne men entered and conpl e
drugs transdermally.

Table 2: Cumulative Prostaglandin E; Penetration (ng/cm?)
Hour A B C D E F G
1 1.96 3.37 5.47 7.20 7.09 1038 3.03
2 549 9.72 18.06 21.26 16.6  25.03 8.17
3 1125 18.18 30.34 3553 2824 4218 1293
4 13.98 23.48 38.49 47.98 411 5213 18.71

0 To further assess the effectiveness of compositions according the present
invention, comparative example compositions were prepared. A first comparative
example (Comparative Example 1) was prepared with the same recipe as
Compositions D and E except that the DDAIP penetration enhancer was omitted. For

15  asecond comparative example (Comparative Example 2), the DDAIP was again

omitted, but the level of ethanol was increased a corresponding amount. The specific

ingredients used are listed in Table 3, below.
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The double-blind placebo controlled portion of the study was entered and

completed by 64 men (Table 5, below). Seventy-nine (79) men entered and completed

the open-label portion of the study (Table 5, below). Summarized below are
discussions on the results of the clinical studies.

Inclusion Criteria

20 1. Males, ages 21-70 years, inclusive.

25

2. Documented history of erectile dysfunction, defined as the inability to

achieve and maintain an erection of sufficient rigidity for sexual intercourse due to

psychogenic, neurogenic or vasculogenic causes during the previous 6 months. This
includes patients who may still have some erections sufficient for intercourse but not

consistently, which is the typical complaint of the age onset, mild to moderate
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6. Presence of a sexually transmitted disease as determined by physical
examination.
20 7. Use of a cavernosal injection or external erectile device within 4

weeks prior to entering into this study.

8. Peyronie’s Disease or any palpable fibrous scar or plaque on the penis,
evidence of curvature during tumescence and rigidity stimulation or an anomaly of
the penis skin or mucosa of the glans.

25 9. Any concomitant medication which are known to interfere with sexual
activity such as antidepressants, some antihypertensives, sedatives hormones and
some allergy medications.

10.  Received any investigational treatment within 30 days of entering into
this study.

30 11.  Inability or unwillingness to give informed consent.
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Cospehal o8 Lo I 0o LA b e s
( 5BroBovef B W 4 348 ) dafPwsK0ff pRrbd Hthe ddfble-blind portion of the
study. In the open-label portion the patients were given only one (1) active dose. The
clinical supply was packaged in single-dose containers each containing 250 mg (net

10  weight) of cream and 1 mg prostaglandin E,.

The efficacy response rate was determined as the number of men that had
erections sufficient for intercourse out of the total number of men. To be considered
a success, a score of 8 to 10 must be achieved after administration of the dose or the
patient must have had intercourse.

15 Statistical analysis compared before and after response scores using a paired t-
test. A statistically significant difference (P< 0.001) between all before and after
dosing scores was found for each group of patients receiving active medication
whether in the double-blind portion of the study or the open label portion of the
study. Also, a statistical significance was seen between the active and placebo groups

20  per study site.

Table 6.
Six-Point Classification Scale for Assessing the Severity
of Male Erectile Dysfunction (Impotence)

Classification Definition
Severe impotence with no function
Severe impotence with very little function
Severe impotence with some function

Mild to moderate impotence

Not impotent but has some loss of function
Not impotent with full function

-
oo hANO
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class is the most prevalent class and is estimated to represent 70% of all erectile

dysfunction complaints. The product was also very effective (64.7%) in the severely
15  impotent study population.

A placebo efficacy respbnse was seen in only 3 of 64 (4.7%) patients studied
in the double-blind portion of the study. This is far below the expected rate of
approximately 10% as reported in other clinical studies. This low rate is perhaps due
to the fact that the majority (63%) of the patients enrolled in the double-blind portion

20  of the study were classified with severe impotence. While 17 of 64 (26.6%) patients
showed improvement with the placebo, only three (3) of those patients had sufficient

improvement to be assessed as efficacious (8 or 10 on the classification scale).
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EXAMPLE 10: Multiple Use Open Label Clinical Trial
The safety and efficacy of a 0.4% prostaglandin E; topical composition
20  (composition D of Example 4 and Table 1, above) was evaluated in an additional
study of a total of 56 men at three study sites. Fifty-six (56) male patients with
organic erectile dysfunction entered and completed the study. Patients were classified
into groups based on their responses to the International Index of Erectile

Dysfunction (IIEF) and the pre dose Sexual Encounter Profile (SEP). Forty-nine (49)
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Exclusion Criteria
20 1. History of urethral stricture or obstruction.

2. Any combination of findings from history, physical examination or
screening studies which indicate pre-existing impairment of heart, liver and/or kidney
function (such as congestive heart failure, unstable angina or recent acute myocardial
infarction, uncontrolled diabetes, for erectile dysfunction of hormonal origin) which

25  inthe investigator’s opinion could influence the outcome of the study.

3. History of penile surgery, including penile implant, prostatectomy or
cancer of the prostate, penile trauma including paraplegia or quadriplegia.

4, Any condition which might predispose towards priapism, such as

sickle cell anemia, multiple myeloma, or leukemia.
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11.  Inability or unwillingness to give informed consent.

(=]

The patient population in this study consisted of men in the age range of 49-

70 years old.

20

Table 10.
Patient Enroliment by Study Sites
Patients Enrolled On Study Sites
No. 1 No. 2 No. 3 Total
22 13 21 56

Clinical efficacy was evaluated from patient history and patient evaluation
questionnaires both before and after medication using the International Index of

Erectile Function (Table 11) and the Sexual Encounter Profile (SEP) six-point

25  classification scale (Table 12). Each patient was given 10 active doses and asked to

take the medication home and attempt intercourse as many times as possible over a
4 week period. The medication was packaged in a specially designed single dose

dispenser.
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0 Severe impotence with no function

2 Moderate Impotence with very little function

4 Moderate Impotence with some function

6 Mild Impotence

8 Not impotent but has some loss of function

1

o

Not impotent with full function

The efficacy response rate was determined as the number of intercourse
successes out of the total number of intercourse attempts. To be considered a
success, a SEP score of 8 to 10 must be achieved after administration of the dose or
15 the patient must have had satisfactory sexual intercourse. Statistical analysis
compared before and after response scores using Chi Square statistics. A statistically

significant difference (P< 0.001) between before and after dosing scores was found.

Table 13.
Patient Enroliment by Impotence Classification
Severe Mild to Moderate Total

Patients 7 49 56
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The enrolled patients received a four week non-treatment period, then were
randomly assigned one of four treatment groups: placebo, 100 mcg, 200 mcg or 300
25 mcg for the 12 week take-home portion of the study.
The inclusion criteria were: the patients were at least 21 years of age with no

upper age limit, a history of erectile dysfunction three months or longer in duration,
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Phase 3 clinical studies were based on a study design of randomized, placebo
controlled, double-blind, and parallel treatment design involving a take-home study in
mild to severe erectile dysfunction patient. There were two separate studies
20 performed in the United States at 85 sites. The patient population consisted of 1732
men 24 -87 years of age. Of the starting population, 1410 completed the study, a
18% drop out rate. The patients were randomly assigned to four parallel treatment
groups: placebo, 100 microgram, 200 microgram, and 300 microgram prostaglandin
E; dose. An initial 4 week non-treatment period was followed by 12 weeks of take-
25  home dosing. Up to 25 doses per patient were self-administered over the twelve
week treatment period. The patients in the study were mild to severe erectile
dysfunction patients, having IIEF erectile dysfunction domain scores less than or
equal to 25. Questions 1, 2, 3, 4, 5, and 15 of the IIEF were entered into the study.
The demographics of the patient population are summarized in Table 15,
30 below. Note that a given patient may have more than one co-morbid condition in his

medical history.
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the erectile function domain of the IIEF is shown in

Table 17 for the Bopul ation debIBdbi ents who
emographic and Baseline Characteristics

Treatment Group
Placebo 100 mcg 200 meg 300 mcg All PGE,
(N=434) (N=434) (N=430) (N=434) (N=1732)

Mean age, year 61(31-87) 61(35-86) 60(24-87) 61(23-86) 61(31-87)
(range)
Medical History
Hypertension 191 186 180 198 755
Coronary 118 107 125 135 485
artery disease
Diabetes 85 920 95 86 356
mellitus
Prostatectomy 46 71 45 51 213
Sildenafil 80 83 71 78 312
{Low or no
efficacy)

The measures used a primary efficacy endpoints were: the change in the
International Index of Erectile Function (IIEF) Erectile Function Domain score from
baseline to final visit compared to placebo; Question 2 of the Sexual Encounter
10 Profile (SEP): “Were you able to insert your penis into your partner’s vagina?”’; and
Question 3 of the SEP: “Did your erection last long enough for you to complete
intercourse with ejaculation?” For the response to Q; and Q3, mean per patient scores

were compared to placebo.
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Placebo -0.7 N=408
100 mcg 1.6 (p<0.001) N=421
200 mcg 2.5 (p<0.001) N=405
300 mcg 2.4 (p<0.001) N=417

Similarly, the responses to the global assessment question, “When using the
study medication, did you feel your erections improved? (Table 18 below) also
showed differences from placebo at p<0.001 level for all dosage levels of PGE;.

Table 18
Global Assessment Question
When using the study medication, did you feel your erections improved?

Percent Patient Difference Significance Number of
Improvement vs. Placebo Patients
Placebo 20 N=394
100 mcg 40 (p<0.001) N=408
200 mcg 47 (p<0.001) N=392
300 mcg 52 (p<0.001) N=398

15
The responses to question 2 of the Sexual Encounter Profile (SEP) regarding
the ability to insert the penis into the partner’s vagina, (Table 19 below) also showed
differences significant at the p < 0.001 level for all PGE, doses compared to placebo.

20
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the two higher doses (p<0 001) and significant at the 0.003 level for the 100

5  microgram dose.

Table 20
Sexual Encounter Profile (SEP) Scores
(Ability to maintain erection to ejaculation)

Percent Patient Difference Number of
Intercourse Significance Patients
Success Rate vs. Placebo
Placebo 30 N=411
100 mcg 39 (p=0.003) N=418
200 mcg 42 (p<0.001) N=410
300mcg 39 (p<0.001) N=410

A summary of the primary and secondary efficacy endpoints is found in Table
21, below. The overall change with PGE, treatment is significantly different from
placebo.
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The percent of patients achieving a normal IIEF score (>26) after treatment

was 6% (placebo), 10% (100 mcg), 14% (200 mcg) and 16% (300 mcg).

EXAMPLE 12: Treatment of Erectile Dysfunction in Diabetic Patients

The measures of efficacy of the treatment in the subset of patients who had a

medical history of diabetes mellitus are summarized in Table 22-23, below. The
efficacy of the four treatments as measured by the change in the erectile function

domain of the IIEF is shown in Table 22 for the subset of diabetes patients who

completed the study. The two highest dosage levels produced the largest effect. The

differences in scores compared to placebo were significant at the p < 0.05 level for all

dosages.
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medication, did you feel your erections improved? (Table 23 below) showed
differences from placebo at the p<0.001 level for all dosage levels of PGE,;.

Table 23
Diabetes Patients
Global Assessment Question
When using the study medication, did you feel your erections improved?

Percent Difference Number of Patients
Patient Significance
Improvement  vs. Placebo

Placebo 20 N=76

100 mcg 43 (p=0.001) N=69

200 mcg 45 (p=0.001) N=92

300 mcg 53 (p<0.001) N=79

The responses to question 2 of the Sexual Encounter Profile (SEP) regarding
the ability to insert the penis into the partner’s vagina, (Table 24 below) did not show
differences significant at the p < 0.05 level for any PGE; doses compared to placebo.

Table 24
Diabetes Patients
Sexual Encounter Profile (SEP) Scores
(Ability to insert penis in partner’s vagina)

Percent Patient Difference Number

Intercourse Significance of

Success Rate vs. Placebo Patients
Placebo 44 N=84
100 mcg 51 p=0.209 N=80
200 mcg 64 p=0.069 N=95
300mcg 52 p=0.255 N=83
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EXAMPLE 13: Treatment of Erectile Dysfunction in Prostatectomy Patients
The measures of efficacy of the treatment of the subset of patients who had a
medical history of prostatectomy are summarized in Tables 26-29, below. The
efficacy of the four treatments as measured by the change in the erectile function
10  domain of the IIEF is shown in Table 27 for this subset of patients who completed the
study. The two highest dosage levels produced the largest effect. The differences in

scores compared to placebo were significant at the p < 0.01 level for all dosages.

Table 26
Prostatectomy Patients
Erectile Function Domain

Mean Difference Number of
Change Significance Patients
from vs. Placebo
Baseline to
Endpoint

Placebo -2.2 N=46

100 mcg 2.2 p=0.004 N=71

200 mcg 24 p=0.006 N=44

300 mcg 25 p=0.003 N=51

15 The responses to the global assessment question, “When using the study

medication, did you feel your erections improved? (Table 27 below) showed

differences from placebo at the p<0.001 level for all dosage levels of PGE;.
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Prostatectony™ Patients

The responses to question 2 of the Sexual Encounter Profile (SEP) regarding
the ability to insert the penis into the partner’s vagina, (Table 28 below) only showed
5 differences significant at the p < 0.01 level for 300 mcg PGE, dose compared to

placebo.
Table 28
Prostatectomy Patients
Sexual Encounter Profile (SEP) Scores
(Ability to insert penis in partner’s vagina)

Percent Patient Difference Number of

Intercourse Significance Patients

Success Rate vs. Placebo
Placebo 21 N=45
100 mcg 41 p=0.129 N=71
200 mcg 35 p=0.155 N=45
300mcg 36 p=0.006 N=51

The responses to question 3 of the SEP regarding the ability to maintain an
10  erection to gjaculation (Table 29, below) were significantly different from control at

the p = 0.056 level for the 300 mcg dose.
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Patients Success Rate vs. Pl acebo Placebo 21 N=45
100 ntg 41 p=0.129 N=71 200 ntg 35 p=0. 155 N=45
300ntg 36 p=0.006 N=51 The resgonses to question 3 of
the SEP regarding the ability to maintain an 10
erection to ejaculation (Table 29, below were
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| evel for the 300 ntg dose. Vdbl2@94/ 022064
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of Erectihgp Ryl uncppon in Prostai-eodmny 5 Pan=gqts

fPaIt: ents BESH l”?éit nment for ergeidqie dysfupeyson

ol | owi ng ost at ect ony rve- spagj-
prostatec?gﬁyc re t?‘{eated Wi th thrgroéqas?ﬁ solid N=39

prost agl andi n conposition of Exanple 11. Wile

treatment can be started at any tinme after

prost at ect o surgery, it is preferred that treatnent

st dXANGRH {an%eglme@ bblreatinsat eOErpshledyshinctien yPrgatatectomy
De nditng on the severity of erectile dysfunction as
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prostatectomy or nerve-sparing prostatectomy are treated with the semisolid

prostaglandin composition of Example 11. While treatment can be started at any time
after prostatectomy surgery, it is preferred that treatment start about one to about six
months after surgery. Depending on the severity of erectile dysfunction as assessed
using the IIEF, a regular regimen of treatment not necessarily linked to anticipated
sessions of sexual intercourse is administered. A semi-solid vasoactive prostaglandin
composition delivering a dose of about 100 mcg to about 400 mcg prostaglandin E;
is applied to the fossa navicularis of the penis at least twice a week, every other day,
or on a daily basis. For “on demand” treatment, the semi-solid vasoactive
prostaglandin composition is applied to the fossa navicularis of the penis about 2-30
minutes before sexual intercourse, preferably about 5-15 minutes before sexual
intercourse. About 40 to about 60 percent of the treated patients report that they feel
that their erections have improved while taking the medication after about three

months of treatment.

EXAMPLE 15: Treatment of Erectile Dysfunction in Erectile Dysfunction Patients
for Whom Oral Phosphodiesterase-5 Inhibitor Therapy Was Ineffective
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Dy sklacetio on Pat-Dgnts For Whom Oral Sildenafil N=80

Tr emgorvaey was Imneffective Erectil g=6u84ti on Donmbi=83
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or RGBSR BB eV LR Bow) showed
differences from placebo at the p<0.05 level for the 200 mcg and 300 mcg dosage
levels of PGE;.

Table 31
Erectile Dysfunction Patients For Whom Oral Sildenafil
Treatment was Ineffective
Global Assessment Question
When using the study medication, did you feel your erections improved?

Percent Difference Number of
Patient Significance Patients
Improvement  vs. Placebo

Placebo 21 N=77

100 mcg 29 p=0.158 N=82

200 mcg 37 p=0.025 N=68

300 mcg 45 p=0.001 N=73

The responses to question 2 of the Sexual Encounter Profile (SEP) regarding

the ability to insert the penis into the partner’s vagina, (Table 32 below) showed
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The responses to question 3 of the SEP regarding the ability to maintain an

erection to ejaculation (Table 33, below) were not significantly different from control.

Table 33
Erectile Dysfunction Patients For Whom Oral Sildenafil
Treatment was Ineffective
Sexual Encounter Profile (SEP) Scores
(Ability to maintain erection to ejaculation)

Percent Patient Difference Number of
Intercourse Success Significance vs. Patients
Rate Placebo

Placebo 23 N=80

100 mcg 29 p=0.809 N=83

200 mcg 32 p=0.112 N=70

300mcg 30 p=0.820 N=78

EXAMPLE 16: Treatment of Erectile Dysfunction in Hypertensive Patients

The measures of efficacy of the treatment in the subset of patients who had a
medical history of hypertension are summarized in Tables 34-37, below. The
efficacy of the four treatments as measured by the change in the erectile function
domain of the IIEF is shown in Table 35 for this subset of patients who completed the
study. The two highest dosage levels produced the largest effect. The differences in
scores compared to placebo were significant at the p < 0.05 level for all dosages, and

significant at the p < 0.001 level for the 200 mcg and 300 mcg doses.
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Global Assessment Question
When using the study medication, did you feel your erections

improved?
Percent Patient Difference Significance Number of
Improvement vs. Placebo Patients
Placebo 20 N=178
100 meg 37 p<0.001 N=178
200 mcg 47 p<0.001 N=173
300 mcg 49 p<0.001 N=187

The responses to question 2 of the Sexual Encounter Profile (SEP) regarding
the ability to insert the penis into the partner’s vagina, (Table 36 below) also showed
10  differences significant at the p < 0.05 level compared to placebo for all PGE; doses.

Table 36
Sexual Encounter Profile (SEP) Scores
(Ability to insert penis in partner’s vagina)
Percent Patient Intercourse Difference Sign. vs. Number

Success Rate Placebo
Placebo 47 N=189
100 mcg 53 p=0.038 N=182
200meg 59 p<0.001 N=179

300mcg 54 p=0.006 N=195



The responses to the gl obal assessnent question, "Wen
using the study nedication, did you feel your

wee@anemes | nproved? (Table 35 bel ow) showed 5PCT/US2003/027885

5

10

15

di fferences from placebo at the p<0.001 | evel for all
dosage |l evels of PGEl. Table 35 d obal Assessnent

Question When using the study mgdication, did you feel
your erections inproved? Percent Patient D fference

Signi fi . I . o
et ent S SRR 50 aRisioh TR BIERE heghtingThBGERY 1p maintain an
20Qreation4d cjasilatiihl(ThbIE 33, bdOw) g sichi ficdntl) diffdNeritdronT bentrol
responses to question 2 of the Sexual Encounter
Pr imly f@ﬁéibom‘éﬂﬂ?sél(mg()(?mé ability to insert the
penis into the partner's vag?- Bre 47Tabl e 36 bel ow) al so

d

showed 10 di ffergg &5 c% h 8cBres 0. 05
i ehiEafior 201 €
umber of

| evel conpared t bﬂ
I nsert penis s vagi t Pat i ent

36 Sexual Enc un e ' éjﬁg
Intercourse E:’ ?'érr?g lﬁcﬁﬁs VS. iﬂn‘,}z‘éﬁn eN¥Srcoss RAakients
e

Pl ac Iac #e47 N=189 100 nc§'8PB=0. 038 N=182
200 001 N=179 300ntg 54 p=0. 006 N=195 5&2189
2004/ Q'G94 P'ﬁ-’l'/ US2003/ 027885 - oeﬁ% responses tQ- 102
ques2PbMCY of4t he SEP regarding Pﬁ% Qhitity to N=179
mai n8¥Mc@n Fection to ej acul aPTBA4(Tabl e 37, belNGdPS
were significantly different fromcontrol only for

Encount BTep 7 PRanRaa et DARRRforh GRiErations |

er ect i orTHeané&gsaeslb B¢ fifioady of the treatment in the subset of patients who had a
medical history of cardiac disease are summarized in Tables 38-41, below. The
efficacy of the four treatments as measured by the change in the erectile function
domain of the IIEF is shown in Table 38 for this subset of patients who completed the
study. The two highest dosage levels produced the largest effect. The differences in

scores compared to placebo were significant at the p < 0.005 level for all dosages.

Table 38

Erectile Function Domain

Mean Change from Difference Number of
Baseline to Significance vs. Patients
Endpoint Placebo

Placebo -1.7 N=115

100 mcg 1.4 p=0.002 N=107

200 mcg 1.5 p=0.001 N=122

300 mcg 1.9 p<0.001 N=135

The responses to the global assessment question, “When using the study
medication, did you feel your erections improved? (Table 39 below) showed

differences from placebo at the p<0.005 level for all dosage levels of PGE;.
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of dose, although the dlfference compared to control was significant at the p = 0.054
level for the 300 mcg PGE,.

Table 40
Sexual Encounter Profile (SEP) Scores
(Ability to insert penis in partner’s vagina)

Percent Patient Difference Number of
Intercourse Significance Patients
Success Rate vs. Placebo

Placebo 44 N=117

100 mcg 54 p=0.109 N=105

200 mcg 54 p=0.018 N=125

300mcg 51 p=0.054 N=130

10 The responses to question 3 of the SEP regarding the ability to maintain an

erection to ejaculation (Table 41, below) were significantly different from control for

the two higher doses (p<0.05).
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5 The efficacy of treatment compared to the initial baseline severity was
analyzed separately for the two studies comprising the Phase 3 study. Baseline
severity was defined by IIEF Erectile Function domain scores as follows: severe (1-
10), Moderate (11-18), Mild to Moderate (17-21), Mild (23-25). The results are
summarized in Tables 42-46, below.

10

Table 42
Change from Baseline in IIEF EF Domain Scores at Endpoint by
Baseline Severity (Study 1)

Mild Mild to Moderate Severe
Moderate
Placebo -4 -1.9 -0.4 2.5
100 mcg -0.5 -0.7 2.3 4.1
200 mcg 1 1.1 2.9 4.9
300 mcg -0.2 1.6 3.8 5.1
Table 43

Change from Baseline in IIEF EF Domain Scores at Endpoint by
Baseline Severity (Study 2)

Mild Mild to Moderate Severe
Moderate
Placebo -4.8 -0.7 -0.1 0.6
100 mcg -1.6 0.3 1.5 46
200 mcg -3.1 2.9 2.7 2.5

300 meg -0.4 1.2 1.5 3.4
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Tabl e 44 Treatnent on Va?i nafalpeddt rati on Success

Treatment on Successful Intercourse Completion Rates by Baseline

ED Severity
SEPQ3/SEPQ1 (Number of completions to ejaculation/Attempts)
Percent of Patients with Success (Study 2)

Mild Mild to Moderate Severe
Moderate
Placebo 62.6 47.6 274 10.3
100 mcg 73.5 48.6 38.2 17.3
200 mcg 71.9 63.7 41.4 23.9
300 mcg 75.7 61.9 377 15.4

EXAMPLE 19: Integrated Safety Analysis
The results of the integrated safety analysis are presented in Tables 46-47,
5  below.

Table 46
Summary of Treatment Related Adverse Events

Treatment Group
Placebo 100mcg 200mcg 300mcg  Overali
N=434 N=434 N=434 N=434 N=1732
Patients with a least one 61 (14) 156 (36) 187 (20) 188 (42) 592 (34)
drug related adverse
event, n (%)

Drug related serious 0 0 0 0 0
adverse events
Patients withdrawn due 1 (1) 10 (2) 14 (3) 26 (6) 51 (3)

to drug related adverse
events, n (%)

Drug related adverse
events occurring in >3%
of all patients

Penile Burning 26(6) 76(18)  106(25) 101(23) 309 (18)
Penile Erythema 9(2) 33 (8) 39 (9) 49 (1) 121(7)
Genital Pain 2(0,5) 48(11)  67(168)  76(18) 193 (11)

Vaginal Burning 7(2) 15 (3) 30 (7) 18 (4) 70 (4)
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In general, the treatment produced no serious side effects. Most adverse
events were localized to the site of application but were mild, short in duration and
5 well tolerated. Overall, the treatment demonstrated efficacy across a broad range of

erectile dysfunction severity and co-morbid conditions.

EXAMPLE 20: Treatment of Hypertension Patients Also Receiving Alpha; Blockers
The measures of efficacy of the treatment in the subset of patients who had a
10  medical history of hypertension and who were also being treated with alpha; blockers
are summarized in Tables 48-51, below. The small sample size limits the calculation
of the p values for comparison of differences.
The efficacy of the four treatments as measured by the change in the erectile
function domain of the IIEF is shown in Table 48 for this subset of patients who
15 completed the study. The 300 mcg dosage level produced the largest effect. The
differences in scores compared to placebo were not significant at the p < 0.05 level

for any dosages.

Table 48
Erectile Function Domain

Mean Change from Difference Significance Number of

Baseline to Endpoint vs. Placebo Patients
Placebo -1.2 N=27
100 mcg 0.0 p<0.619 N=24
200 mcg -0.2 p<0.543 N=26
300 mcg 2.2 p<0.112 N=25

In spite of the small sample size, the responses to the global assessment

20 question, “When using the study medication, did you feel your erections improved?



to drug rel ated adverse events, n (% Drug rel ated

adverse events occurring in >3% of all patients
w@eonithz20BuUr ni ng 26 (6) 76 (18) 106 (25) 101 (28)T1/88803/027885

(18) Penile Erythema 9(2) 33(8) 39(9) 49(11) 121 (7)

Genital Pain 2(0,5) 48(11) 67(16) 76(18) 193(11)

Vagi nal Burning 7 (2) 15 (3) 38g(7) 18 (4) 70 (4) WO

2004/ 022064 PCT/ US2003/ 027885 -57 Table 47 Sunmary of

Pat t | SC '

P20 30 B SAh QP R M B Ay A8 e 00
( Wmcd@RhgeAlbvdtai n 15 (0.9) Penile Burnl ng 21 (1.2)
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mld, short RencentRatieoh Differencadignifiohpeeyed.  Number of
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Hy p20a mvegi or28Pat i ents Al 9x0Ré&3ei vi ng Al pha, Bl ockéF2d
The3oearygr est4of ef ficacy pd0.a33e treatnent in the N=25
subset of patients who had a 10 nedical history of

hypertensi on and who were al so being treated with .
aI pha Bﬁl@c,rksevpgseart@qwmﬁmiélw SexuaidisiceuntaaPmfile ($EPY yegarding

S s I N e

t hejifradhicek b&aw@mcsplaéetfas&aﬁlwe@@l nbtat (e € barsgevdl fortaA§ dose
erectile function domain of the IIEF is shown in

Tadpeelst 8lHect00tanid $08 mygeatosofevplaprasiuped thi dargest effects.

Table 50
Sexual Encounter Profile (SEP) Scores
(Ability to insert penis in partner’s vagina)

Percent Patient Mean Change Difference Number

Intercourse Success Compared to Significance of

Rate Baseline vs. Placebo  Patients
Placebo 52.8 -5.6 N=28
100 mcg 39.8 24 p<0.266 N=24
200 mcg 47.3 4.8 p<0.327 N=26
300mcg 959.5 6.7 p<0.151 N=26

The responses to question 3 of the SEP regarding the ability to maintain an

10 erection to ejaculation (Table 51, below) were not significantly different from

placebo.
Table 51
Sexual Encounter Profile (SEP) Scores

(Ability to maintain erection to ejaculation)

Percent Patient Mean Change Difference Number

Intercourse Compared to  Significance of

Success Rate Baseline vs. Placebo  Patients
Placebo 29.0 2.8 N=28
100 mcg 30.8 12.0 p<0.140 N=24
200 mcg 34.3 14.0 p<0.317 N=26

300mcg 40.1 1.5 p<0.559 N=26



15 conpl eted the study. The 300 ntg dosage | evel

produced the | argest effect. The differences in
waecanpsoeonpared to pl acebo were not signifi captT/as2005e27885

p < 0.05 |level for any dosages. Table 48 Erectile

Functi on Domai n Mean Change from Di fference
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p<0. 619 N=24. 200 54 .

beo. 112 ABFEH Pt G50 Pl SR Pl s Mo hedfeat history of
I eIRPEERS oh And RA0Gh @B also BEIRE R tvithChiGlatesprooTtled n¥KiesTul

usi ng the study nedication, did you feel your

er enformatgm dnertoveal? sWIplRGL/(@ 20 64 22’@@@@1@@/ oprRgHment
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i npméssesiated Fe thaeeffecpaTherafor®iall farbediseens Al qqnmmi@n\ﬂse scope

Nunb r_.of vemnen a .Patients Pl ac

N80 seighoR o R ERE dam: RS Byt Sh M ed A B
30Qnvedofd p<0. 033 N=25 The responses to question 2 of
t he Sexual Encounter Profile (SEP) regarding 5 the
ability to insert the penis into the partner's vagina,
(Tabl e 50 bel ow) did not show differences conpared to
pl acebo that were not at the p < 0.05 |level for any
dose levels. The 200 and 300 ntg dose |evels produced
the largest effects. Table 50 Sexual Encounter Profile
(SEP) Scores (Ability to insert penis in partner's
vagi na)



Percent Patient Mean Change D fference Nunber
I nt ercourse Success Conpared to Significance of Rate
w®asalopwe4 vs. Pl acebo Patients Placebo 52. 8 -BCHUN0BS027885
100 ntg 39.8 2.4 p<0.266 N=24 200 ntg 47.3 4.8
p<0. 327 N=26 300ntg 59.5 6.7 p<0.151 N=26 The
responses to question 3 of theg§EP regarding the
ability to maintain an 10 erection to ejacul ation
(Tabl e 51, bel ow) were not sbgﬁEM%cantly di fferent
from placebo. Table 51 Sexual” Encounter Profile (SEP)
SC%&GEP' Ability to maintain erection to ejacul ation)
Per¢&ntaPat i ent Mean Change Difference Number
I ntercourse Conpared to Significance of Success Rate
Baseline vs. Placebo Patients Placebo 29.0 2.8 N=28
100d. ntg SMmethodfrepi erd@ilpdpsfuncion ime gatBnt suffeting from a co-
p<0. 317 N=26 3%Onng 40..1 1.5 £<0._59 N=26 WO
52004/ 027BYRIIKERAUSB HBBPHEREEE S A simi | ar anal ysi s
on a small er I’?? SEciiRatih@iss Meulidd a dedBil@@omposition in
hi story of ypertensi on and who were al so bei ng
treat ed the fodssandaviades qitbepatedt, tle sesefsalid compesitat omprising:
due to small sanple size éa totg%gof 22 patients in

al| four treatnent® VaPaH¥SPros8efiding| ai ns shoul d not

be read as ”mtedahdeﬁethﬁﬁm%ﬁﬁ{éeﬁed order or elenents
unless stated to that effect. Therefore, all

10enbodi nent s t hat agoiynéridthivkei sslectpé froarttie gpiupicons$ting of a
the foll ow ng flaigs.$nd egﬁévalfnts.theéetp are

clai med as t ROLSASFBAHAGHI™ ¢ 28pATYIH#Ad polymer;

PCT/ US2003/ 027885 , lipgghﬁ?ilc’%l)ﬁ@onent selected from the group consisting of
an aliphatic C, to Cs alcohol, an aliphatic Cs to C3 ester, and a
mixture thereof; and

15 an acidic buffer system.
2. The method in accordance with claim 1 wherein the vasoactive prostaglandin
is selected from the group consisting of PGE,, PGA;, PGB, PGFq, 19-
hydroxy-PGA,, 19-hydroxy-PGB,, PGE,, PGA,, PGB;, 19-hydroxy-PGA,,

20 19-hydroxy-PGB,, PGE3, PGF3, and mixtures thereof.

3. The method in accordance with claim 1 wherein the vasoactive prostaglandin

is prostaglandin E;.

25 4. The method in accordance with claim 1 wherein the vasoactive prostaglandin
is present in the amount of 0.001 weight percent to about 1 weight percent,

based on the total weight of the composition.

5. The method in accordance with claim 1 wherein the vasoactive prostaglandin
30 is present in the amount of about 0.07 weight percent to about 0.4 weight

percent, based on the total weight of the composition.



W CGaim 1. A nethod of treating erectile dysfunction

in a patient suffering froma co- 5 norbid condition
w@ompne®sang the step of , placing an erecti on-PETUSI008/027885

amount of a semi-solid conposition in the fossa

navi cul aris of the patient, the sem -solid conposition

conprising: a vasoactive proskgagl andin; a penetration

enhancer; 10 a polyneric thickener selected fromthe

group consisting of a polysaccharide gumand a

pol yacrylic acid polyner; a |ipophilic conmponent

selg@ct edrifersthd6f QLiaUP whers the s&gi-aflid cdmpakitiph ad pack4gkd as a

to C8 al cohol, an aliphatic C8 to C30 ester, and a

i xt ur e unitelosvdnd thayaspactive niestenlendiyisfrseseqtigtthgpmount of about

The net in.accordance with c¢laiml wherein the
vasoact W(gs %gé%i?%o&tgﬁdpgperi l}smts(gqsg'ct ed fromthe group
sconsi sting of PGElL, PGAl1, PGBl, PGFla, 19-
hydr oxy- PGAlI, 19-hydroxy-PGBl1, PGE2, PGA2, PGB2, . )
19-hydr Ghhe-nmthaad inzgcardanpedrigislaipcBvherearthe pobynmyicshigkener is a
m xt ur esR&iyher?of ...3. . The nethod in accordance with
claim1l Fe aflﬁém%%%act ive prostaglandin is
prostagl andin E1. 25 4. The method in accordance with
claim1l wherein the vasoactive prostaglandin is )
pr ésent The ndtkodimmgeeerdaceovidodlae] gherogethedetymasicghigkener is a
10I wei ght gertﬁent, ased on the total weight of the
conposi tP&H MENNEPINGATHRENIS $ % e cor dance with claim 1

wherei n the vasoactive prostaglandin 30 is present in
the anmount of about 0.07 wei ght percent to about O, 4
weight TPermehed inpeserdams wikheclpiot 8 whgesin the sheartthianing
conposi tion. .2004/ 022064 PCT/ US2003/ 027885 -61 6.
The met ROYSBICOAICT T 3het & PHER M - sol i d
conposition is packaged as a wunit dose and the
vasoactive prostaglandin is present in the anount of
15abalft  Olt@Snethod m abondand®. v@itngjaipe B weiein thesbearshipninghe

nmet hod i n accordance with ¢claim1 wherein the
pol ymer i&°1¥sﬁ‘f°g‘ﬁ’é&eegum & %moé’cfll%gﬁé o ol yrrer

11.  The method in accordance with claim 10 wherein the modified galactomannan
gum is a modified guar gum.
20
12.  The method in accordance with claim 1 wherein the composition has a

viscosity of about 5,000 cps to about 20,000 cps.

13.  The method in accordance with claim 1 wherein the composition has a

25 viscosity of about 7,000 cps to about 13,000 cps.

14.  The method in accordance with claim 1 wherein the penetration enhancer is
selected from the group consisting of an alkyl-2-(N-substituted amino)-
alkanoate, an alkyl-2-(N,N-disubstituted amino)-alkanoate, an (N-substituted

30 amino)-alkanol alkanoate, an (N, N-disubstituted amino)-alkanol alkanoate,

pharmaceutically acceptable salts thereof and mixtures thereof.



8. The method in accordance with claim1l wherein the
pol ynmeric thickener is a 10 shear-thinning
w@olgszoehar i de gum 9. The nethod in accor daneer/vs1on3/027885
claim 8 wherein the shear-thinning polysaccharide gum
is a gal actomannan gum 15 10. The nethod in
accordance with claim8 whereimyhe shear-thinning
pol ysaccharide gumis a nodified gal actonannan gum
11. The nmethod in accordance with claim10 wherein the
nodi fi ed gal actomannan gumis a nodified guar gum 20

12.15The 1R heghol tn aceRiadadWih Viail 16V igdréin thebeaeritibntdhdancer is
conposition has a viscosity of about 5,000 cps to

about 204@BoylchEN, N-8imathdamunohperrienaiekysirerdvereden t h
claim1 wherein the conposition has a 25 viscosity of
about 7,000 cps to about 13,000 cps. 14. The nethod in
fccos dantRe WethddGh aéddkdan¥dWeitR cnirh NewiReatielipdphilic component
enhancer is selected fromthe group consisting of an
al kyl - 2- ¢anpridss vi least eue alinhaty Cs &0 Karrstere, an
al kyl -2- (N, N-di substituted am no)-al kanoate, an
(N-substituted 30 am no)-al kanol al kanoate, an (N,
N- di substid peffdd 3R daAbdRR klath HanRERER the lipophilic component
phar maceutical ly acceptable salts thereof and m xtures
t her eof . caNPr@O 4 1922064 gIPCTYIISRO 6T LCied §88) the gupFONSTHEIE
1 e;g? ?alt {Q)Bﬁg %{%ﬁgg%lyggegag% grigj]ycleﬁi\_g?%’ragcll pni)t(trdrees thereof.
N- di met hyl am no) - pr opi onate hydrochloride. 5 16. The
method in accordance with claim1 wherein the
| i pdb®hi | The pethpdneatcordanppwith ekrimtl whersin thsmkpephilisregmpenent

C8 to C30 ter. 17. Th t [ d ith . .
ol a o 1 GHERRIN % K PP SR SresshipRRG AP D b slusistins of
| east Ongléreér%gﬁﬁﬂéol@ﬁéﬁﬁoléﬁl §ﬁﬁﬁgtilﬁf l?i@”iehlg'ﬁ 290 PRtures thereof.

consi st nonogl yceri des, ‘diglycerides,
13riglycerides, and m xtures thereof. 18. The nethod in

accor dan with claim]l wherein.the ]ipophili.c

compdne nﬁ'ﬁe BSHOM; 18 @eCOx anp%ggg Cgaﬁaqgwb%fgﬁnffﬁe %%‘?18 puffer system
sel ect edyf 00 b G raF-A WAL GASTo? 541 Gombosifid MEhY tange of about 3 to
nDnooIeaPe, trioleln, trinyristin, tristearin, and

m xt ur esabdwef/alof . 15 19. The nmethod i n accordance

wth claiml1l wherein the acidic buffer system
provi des a buffered pH value for said conposition in

26 he,pangey0fnaRAYh addrnce with claim 1 wherein the acidic buffer system

provides a buffered pH value for said composition in the range of about 3 to

about 6.5.

21.  The method in accordance with claim 1 wherein the composition further
25 comprises an emulsifier selected from the group consisting of sucrose esters,

polyoxyethylene sorbitan esters, long chain alcohols, and glyceryl esters.

22.  The method in accordance with claim 1 wherein the emulsifier comprises at
least one glyceryl ester selected from the group consisting of glyceryl

30 monooleate, triolein, trimyristin, tristearin, and mixtures thereof.



about 7.4. 20 20. The nmethod in accordance with claim
1 wherein the acidic buffer system provides a
wooedkeemds pH val ue for said conposition in thepeBOg®08H27885
about 3 to about 6.5. 21. The nethod in accordance
with claim1l wherein the conposition further 25
conprises an enmulsifier selectgd_fromthe group
consi sting of sucrose esters, polyoxyethyl ene
sorfj tan.esters,.long .chain.al.cohol s, I LV
cotth s "B hER% inEGERa DB ER dierdt theolpgon further
wher ei n doprissilSiofabeiit THeTRHt Bstedd], bdseddh ti¥Btal weight of the
gl yceryl ester selected fromthe group consisting of
gl ycer ylcoB®ofiiadol eate, triolein, trinyristin,
tristearin, and m xtures thereof. WO 2004/ 022064
PCT/ US2003/ 027885 -63 23. The nethod in accordance
5W t3y ¢l afrHe rhethbEIreicBordBRteGRItiPOIgHn 1 §hefditi tHaRbmposition further
conprises up to about 5 percent nyrtenol, based on the
total wedogiprisesfa pigecrvagygposi tion. 5 24. The nethod in
accordance with claim1l wherein the conposition
further conprises a preservative. 25. The nethod in
accyy, danpie Mbthd f RcbdandeheiiietRint mav}ﬁewmaﬁlcbh%esition further
further conprises a topical anesthetic. 10 26. The
met hod i gempeises aitopisel avicstheted.ai m 1 wherein the
conposition further conprises a fragrance. 27. The
met hod in accordance with claim21 further conprising
admigli StEfd Methdd ' acdSrdaRiERASH (1hN 1 Yhefl@NBREondsitidA Gurther
nmet hod in accordance with claim1 further conprising
admi ni stempmges hfragramaeposi ti on about 5 minutes to
about 15 minutes before sexual intercourse. 20 29.
The nethod in accordance with claim 1 further

conpr i SiTig RSB Sdcebidsketviieh c18M Tedler gorﬁﬁzﬂﬁhé%rﬁﬁﬁgtéﬁng the
k. 30. The et hod

10

E1l conposition at |least twi ce a week.

15i n accoraanpositigh bh detnandn 1 f urt her conpri si ng
adm nistering the sem-solid prostaglandin E1
conposition every other day. 25 31. The nethod in

acogy dange Whéy f RbSRddndeWritQhint © TR%He? t&Pprising administering the
adm nistering the sem-solid prostaglandinh E1

conposi tdoarpodisibh wbout 5 minutes to about 15 minutes before sexual intercourse.

20 29.  The method in accordance with claim 1 further comprising administering the

semi-solid prostaglandin E; composition at least twice a week.

30.  The method in accordance with claim 1 further comprising administering the

semi-solid prostaglandin E; composition every other day.

25
31.  The method in accordance with claim 1 further comprising administering the
semi-solid prostaglandin E; composition daily.
32.  The method in accordance with claim 3 wherein the composition is packaged
30 as a unit dose and prostaglandin E, is present in the amount of about 0.1 mg to

about 0.5 mg per unit dose.



32. The nethod in accordance with claim3 wherein the

conposition is packaged 30 as a unit dose and
w@reagiagbandin E1 is present in the anmount of PODUB2003/027885

ng to about 0.5 ng per unit dose. WD 2004/ 022064

PCT/ US2003/ 027885 -64 33. The nethod in accordance

with claim3 wherein the conpagytion is packaged as a

unit dose and prostaglandin E1 is present in the

amount -of about 0.1 ng to about 0.3 ng per unit dose.

5 34. The nethod in accordance with claim3 wherein

t hes3conpRsirhéthed BOAPEIdeRS: wittadlaint 3 SvHefkin weicghiposidoe &ackaged

to about 1 weight percent prostaglandin Eli about 0.5

wei ght percaitdossandrrestaglondip gy HPrpwntiribe angeryal about 0.1 mg to

2-(N, N aégut(ﬁjéﬁg Iuglrp nge) propi onat e hydrochl ori de;

about O. percent to about 10 wei ght percent
5et hyI al cohol ; about 0.5 wei ght percent to about 10

ght percent ethyl laurate; and about 0.01 wei ght
perifle nt TEhs raefhed insogendgnae widh claim 3 nehgrein the cgmpesigjompomprises:

based on the a&;glé&a(!) odf wglhhtt I?elfr etnp o %unc? r#h?ﬁergex%gfol%gal%%andm

A net hod of t I'ng er e dys
sufferirmg;fromthe co- norbid condition of diabetes
mel litus con‘prlsmgthe step of placing in the fossa

navi cul ari s coahd Wg}émm@m tepleaaxt i1 0 Mo gt pericery degeyh2-(NN

€, PRSP RedarPs O

shear - t hi nni nBoROY. ¥ WRAHE pérdeitt ke Bissut 36 Mesdte Gercemattiyd @lcohol;
group consisting of a polysaccharide gum and a

pol yacrylic about Q)él“yﬁréﬂ Peraerdéwpbnw&rw V\teliﬁl’f prserfetlog {avgate; and

21 cohol . an_ AbeBra0l et egerSl Bauks Veighy ritet Qpiiied oar

t her eof ; uﬁn@a?e'a SHtha Edtali vei i o &fe coMposition36. A net hod
of treatl ng erectile dysfunction in a patient

I>suffering fromthe co- norbid condition of
VB T RSB E PSR R BEA b e
am) u nt QhodiB&IHditRRY df‘éha%gte@ rRAttagtARstistnEhe GRPPVPHiakingin the
compri s fg.?sa navicularis of the patient an erection-inducing amount of a semi-solid
prostaglandin E;composition comprising:
20 a penetration enhancer;
a shear-thinning polymeric thickener selected from the group
consisting of a polysaccharide gum and a polyacrylic acid polymer;
a component that is selected from the group consisting of an aliphatic

C,; to Cg alcohol, an aliphatic Cg to Cj ester, and a mixture thereof; and

25 an acidic buffer system.

36. A method of treating erectile dysfunction in a patient suffering from the co-
morbid condition of hypertension comprising the step of placing in the fossa
navicularis of the patient an erection-inducing amount of a semi-solid

30 prostaglandin E; composition comprising:

a penetration enhancer;



a penetration enhancer; WO 2004/ 022064
PCT/ US2003/ 027885 -65 a shear-thinning polyneric

wo hioekeoer selected fromthe group consisti ngpOf/US2003/027885
pol ysacchari de gum and a pol yacrylic acid polyner; a
conponent that is selected fromthe group consisting
of an aliphatic Cl to C8 alcolgs-, an aliphatic C8 to
C30 ester, and a mxture thereof; and 5 an acidic
buffer syste hﬁnﬂﬁ‘% P 1 ' j
dysfunction %S%Zggti en Ekggﬁ‘n?é? f}ggé%élg%et%ﬁgq%:déﬁ ﬁlﬁt;grr%lllpd
condi t i oroneistin@ofid palysiccmaide gommndiagiohgctylhie asidgplyoifer;
placing in the fossa Hav.i Cl.i| arjs of the patient a? ) .
erecti on- i ndudFHBPRTBILIARL 1§ pC %tgfieﬁf’méb? pipup gonsisting of an aliphatic
prostagl epgh @, aﬁéolﬁﬁ%%ﬁbﬂdﬁfg%ﬁS L bstéishd a Alixture thereof; and
penetration enhancer; a shear-thi'nning po?ymarl c
5t hi ckener sel scdcédlc buffenslyttemgr oup consi sting of a
pol ysacchari de gum and a pol yacrylic acid polyner; a
conponent that is selected fromthe group consisting
of al j ' : : l. -2l '
to Tho" chrarnodor iy oAy FLAGLR in TGl B ERH the o
buf f er swstbédreongidiondfretdiavdlishsd congirisivg e eep of placing in the
dysfunction in_a patient having the co-norbid o
condi t i JRSYavisHssOf His Ratignh 49re5eapdrdusing Eeaust pEe srgni-solid

he ste ! ' t a navicul aris of

IOE he pat P%rggtagﬁ?ggﬁ%qsﬁ% uéélﬁlr?fég% punt of a sem
sol i d prost agd pendiratidnl enbeigensi ti on conprising: a
penetrati on enhancer; .a shear-thinning polyneric
t hi ckener sel&teadthinnig Ralenegicihiskeres seiested figmothe group

pol ysacchar: ry)i 1. d..pol. 25

P eomooratistife SR Aafile K3t h boRBLAID A FEhneF

of an al i phatd @mpoheritah4t8s el&tdiofrom alie g?ohlﬁ)b@{sis@inEBf &Paliphatic
C30 ester, and a m xture thereof; and an acidic buffer

system Qg0 Gx aigohpban akiphafie &isite§3eestrit andra mixgre dharend; and
fromerectil -gﬂﬁ%' 30 unresponsive to oral
phosphodi est gapgd\égdfl | n‘%ﬁiggslt ng'r t herapy conprising the
WO 2004/ 022064 PCT/ US2003/ 027885 -66 step of placing

in the fossa navicularis of the patient an
er et i orA methedi qf@reatmg erectile dysfunction in a patient having the co-morbid

condition of recovering from prostatectomy comprising the step of placing in
20 the fossa navicularis of the patient an erection-inducing amount of a semi-
solid prostaglandin E; composition comprising:
a penetration enhancer;
a shear-thinning polymeric thickener selected from the group
consisting of a polysaccharide gum and a polyacrylic acid polymer;
25 a component that is selected from the group consisting of an aliphatic
C, to Cs alcohol, an aliphatic Cg to Csg ester, and a mixture thereof; and

an acidic buffer system.

39. A method of treating a patient suffering from erectile dysfunction

30 unresponsive to oral phosphodiesterase-5 inhibitor therapy comprising the



anmount of a sem -solid prostaglandin E1 conposition
conprising: a penetration enhancer; a shear-thinning
weoioyoews£ t hi ckener sel ected fromthe group BCT/US2003/027885

consi sting of a pol ysaccharide gum and a pol yacrylic
acid polyner; a conponent that is selected fromthe
group consisting of an aliphatiew- ClL to C8 al cohol, an
aliphatic C8 to C30 ester, and a m xture thereof; and
an aci di ge W fi&inShheMssa AdbidlarisTdrand's&iedf an erection-inducing
prostagl andin E1;  a penetrati on enhancer selected from
t he gr oupnawhef & sdnmigsodifl pawstagldagin EZofipositios tcbnprieidg:
am no) - al kanoat e, an alrﬁgl -2- (N, N-di substi tuted
ami no) - al karfoXfPEratiR RS hst i t ut ed ani no) - al kanol
al kanoate, a N @éjligg LEk ' ~ 4l I
al kanoat e, phrhaéhﬁlgctg%?iilca I&hea%%glgctkgﬁpes Qggtle?sf% tﬁﬁglre gg?up

S5and 15 ndonsistimgsoftaymrigatchaddpglmraed b potyhcrykenad polymer;
sel ected fromthe roug (:onsfisftéd'r ((PJJ of a . S
pol ysacchar i FeCOFRANEHINS 13, 8715PK € T the,gropp eisjstiwe of gn aliphatic
| i pophi lg IRYR ; r s
consi st i%lgog an Sgltaf1 %ﬁglfa:%% 1t6 ttgﬂcsgé?g?xgloaﬁgﬁturgﬁhereof, and
al i phati c C8 anaciddObefftresysteand a mi xture thereof; 20
and an acidic buffer systemfor the preparation of a
phar maceuti cal conposition for treating erectile

10dy sfunctyan,sk Br oQﬁEfﬁ%LﬁHfferi ng froma co- norbid
condition including at |east one of diabetes nellitus,
hyper t ensi on,a penafrationcentiasenssdectdi fsdmtlye gbup consisting of an alkyl-

prostatectony aor erectile_dysfunctjon unresponsive to
oral ph c?éé}?fé'éhsé‘glt%{ %’élpga‘aﬁkﬁlllﬁ%‘?’ 28 plkyhér(NgY-disphetitatgg amino)-

[he PRGBS G0 B GRS R S LA Tt
amino)-alkanol alkanoate, pharmaceutically acceptable salts thereof and
15 mixtures thereof;
a polymeric thickener selected from the group consisting of a
polysaccharide gum and a polyacrylic acid polymer;
a lipophilic component selected from the group consisting of an
aliphatic C; to Cg alcohol, an aliphatic Cg to Csq ester, and a mixture thereof:
20 and an acidic buffer system for the preparation of a pharmaceutical
composition for treating erectile dysfunction in a patient suffering from a co-
morbid condition including at least one of diabetes mellitus, hypertension,
cardiac disease, history of prostatectomy or erectile dysfunction unresponsive

to oral phosphodiesterase-5 inhibitor therapy, whereby the pharmaceutical

25 composition is to be placed in the fossa navicularis of the patient.



