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WO 2006/128255 PCT/AU2006/000763 1 Method and Composition for
Transdermal Drug Delivery Field of the invention The present invention
WOERMe$2688 method and composition for transdermal deliveryRSFEHAU2006/000763
physiologically active agent. It has particular but not exclusive application
to the 5 delivery of an agent in areas prone to perspiration. Background of
the invention Efficient transdermal de%very of a physiologically active
agent offers several clinical and patient advantages in treatment of
disphethod @ancl\Corhpogition iforaftansidermaliBrsy Béelivery
administration to the 10 systemic circulation, however the duration of
action of is often short lived and the mode of delivery is invasive and
Field pdiitifelifvantidermal drug delivery is receiving increased attention due to
the ability of the administration regime to provide a controlled route for the

The pfElEHERIHIGHTERIS T 1 RIS EAI CORTHELIRh R Ridermal delivery of a

transdermal drug delivery is complicated by the fact that the skin behaves

physalww&maﬂwmmﬁ Adtahasupaiticdatceyt opsrlusival applisation to the
dehve f?,lll%ﬁég)s B}g,{g)[{g Qf-ﬁ)ﬁaﬂb‘?PS't'OH to be able to penetrate

e stratum corneum of the skin and thereby transport an active agent
across the skin. Problems with transdermal delivery arise particularly in

Backgpsandvb thé itivgntichow to be absorbed through the skin or where a
relative high dose of drug needs to be absorbed. 20 In these

Efoid SRS L 006 e BRRMIDALHY A0SR YRR el and

large area of skin in“order requwe ose ne example
patiendfathiaptapesninidreatoentartdigedse administration of androgens such as
testosterone. Recent estimates show that approximately 13 million men in

Drug SiEWNCLHySiFESBRP R IeRRAHSSHIT I & RSN ¥ R JeSsuivistion to the

receive treatment for the 25 condition. The daily dose required to maintain

systemugsiRGHETe MOWRIBT A& HEHIR 76AGE08 RUiRIoBEMRIP(Lblesignd the mode
of del%éﬂl@fﬂ@%lyé%h‘dpwﬁﬁﬁ a TR NG di %f\?@ﬂ/%“?@%lvmg increased

Similar problems occur with progesterone. The preV|oust used
attentisgngue i thembitity 93 dbe/edoraistration regime to provide a controlled route for

the release of an active agent to the systemic circulation.

However, transdermal drug delivery is complicated by the fact that the skin behaves as
a natural barrier. As a result, the success of transdermal delivery system often relies on
the ability of a composition to be able to penetrate the stratum corneum of the skin and

thereby transport an active agent across the skin.

Problems with transdermal delivery arise particularly in cases where a drug is slow to be
absorbed through the skin or where a relative high dose of drug needs to be absorbed.
In these circumstances it is often necessary to apply a transdermal composition to a
large area of skin in order to achieve the required dose.

One example of this problem is encountered in the administration of androgens such as
testosterone. Recent estimates show that approximately 13 million men in the United
States experience testosterone deficiency and less than 10% receive treatment for the
condition. The daily dose required to maintain testosterone levels within the normal
range is relatively high (typically 5-10 mg/day), thus it provides a challenge for

transdermal delivery. Similar problems occur with progesterone. The previously used
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2 topical administration of testosterone, for example in treatment of
hypogonadism, requires application of gel or cream to a wide area of the

W ap/adihat the area of application remains covered. AppliB&HiGHI3#06/000763
composition over a wide area severely increases the risk of transfer from
patient to partner or child, thus persops such as 5 family members may be
subjected to accidental dosing of the ‘drug. This can have serious
consequences. Transdermal administration of some drugs may also be

topicahcadmipisifetiary widtastaslerange éfe@xamplexiimpratesobiefohypegonadism,
_ ; ) . i 1 oroduei >0
requnr%%i%ﬁﬁ%ﬁcjﬂrd?ﬁgpgp%r%%rﬁpt@téo(}/@%p abéd &P%ﬁg%ﬂiﬂ%gp{ﬁg area of

e presence of the enzyme 5-alpha-reductas h converts
applicatisipsteroanso eiNgipdie sttsplicsio DA TJOBROSHINI P YRS A widavarga severely

. i el.of. 5-al - e i - t i
o 5P NS PSR S it o

familyfonegiieare rmiah brravllieggehtabaesidenial dlesing eftitienthygivel hige can have

serio9 '@{gé&(_}le effects. Problems also arise with the location of

application, and side effects associated with the 15 location. Ahmed, S.

R., et al. (J Clin Endocrinol Metab (1988) 66:546-557) and Findlay, J. C. .
Transgpenal EdpiisErina Ll GUDS) SBig8dnes PR e RSCHTBRANISHDX Yilesirable

side dffss. SqretabRyiple dRlvestabadt B fdBsdRILRIGR IEHEaSIHYVDRPERIAtion and
testosterone levels in hypogonadal men. Such dosages are believed to

produgiag RRERRHALINIL HRIRHHRIMG hinRUESEIEH I B RiGY B RsalPha-reductase

whichRIOAVEHSNESIIE enamean ARy lreRssRERIA Me DM Rf Bstosipsaithagisoelatively
associated with high dihydrotestoster_on%DH%and DHT/ eFtostero
LASSTRRly

high Ipye) 2l SralpRPISELRERBr e S T YR} testosterone
produB¥fNievyS180s NP AP BidTre stositensaemtiakshinassstslditieard dsan normal.

ted above, limited i , Which It in di fort
Such BEEAOSIIESBIA JPRS FEHAINP SRR RS 28 Ay e e

compositions utilise penetration enhancers to assist delivery of the
Problgrharaisc entsealviittiteed ocatioth efskiplicatiensadd sidresfiectsass ficiated with the

. and subseq heat pr tion | ' >atent .
o 8RR EPLP AR ASRILTRIEE R 887 and iy
J. C. ardindEntadriizod ditbtaliaib@e 683698 @orepbrhitrat dhexite amf ALZA trans-
scrota?%@%{]e% \éae?&%'@%‘om 3.7 mg/day and produces low-normal testosterone levels
in hypogonadal men. Such dosages are believed to be somewhat less than the amount

needed to mimic endogenous production (5-10 mg/day).

Trans-scrotal delivery of testosterone is also associated with high dihydrotestosterone
(DHT) and DHT/testosterone ratio levels and does not provide a level of testosterone
delivery that mimics endogenous production. Further, scrotal skin is sensitive and as
noted above, limited in area, which may result in discomfort and poor patient
acceptance of this modality of delivery.

Many transdermal compositions utilise penetration enhancers to assist delivery of the
pharmaceutical active across the skin. Increased cutaneous blood flow and subsequent
heat production is also reported to assist. US Patent 6,743,448 describes a topical
testosterone formulation comprising arginine which is said to facilitate the production of

nitrous oxide and enhance vasodilation.
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WO 2006/128255 PCT/AU2006/000763 3 However locally induced
vasodilation and subsequent heating, particularly in areas having
WOeaREEEutaneous blood flow such as the axilla is likely to B&F5EUEE8H 763

perspiration and discomfort, due to the increased number of sweat glands

present in such areas. This can be problematic for the subject on the

basis that transdermal 5 delivery of séame pharmaceutical actives may be

hindered by the use of antiperspirants and/or deodorants. This is
Howevatdsiraliye ibdoaase rsinditatinay redcsthisemient! beatinge particularly in areas

havingq . 3§8P' LERAng HISC?ES%W%%W%@ W’Q%ﬂéﬂ@ii?&y%aggi%e excess
na compliance IS hindere y Instructions not to use antiperspirant or
perspitstidorandviiscemiprieiventohtiepinaneasegdiupiegion! sweabalasds present in

such BRIsLorenesH fB%]ag@rgiﬁﬁfld 15)9"@985%485 BANGIE s that transdermal

_administration which pr s rapid, consistent delivery and allows the _
delivesyeef soappRhaonaecbéceliartivesi maybe Risdried byribenise: edrantiperspirants

and/or WAEGETARtLSertiRS | wibAndYsechaide (RIS IRy B@E?]?ﬁ'g’ RiideFbecause

with whom they come In contact. Summary of the invention 1 N
of pesppifatinnhaesriivppiy ineenpisteatddebvenpositderopatianticasraptability and

compﬁmi%ﬂﬁﬁj\%‘é%ai%qﬁgw&&ﬂmg dehverysd %?H%b%e?%gfgﬁta&do@&&'&%t with drug

_ the risk of undesirable side effects in a patient livery is “rapid” in
delivefydtiiaheematamtrensndaditte patient is required. For example, in one
embodiment, the transdermal composition is dry within 3 minutes.

TherePBataasiosy rafved o dglivrih 68 thadebviepssiibafettantiermal administration

"steady-state", once a reservoir of the active \ estaplished in tr%e skin.

whichrRESYEES VRIS A nEieRt (e TNy oAt 3 IR i0 5 GUE@ oPtrapPlication to be

minirrﬁ@@]gllf,)faﬁtgvéll %@@@m@g@%tﬂm@@%ﬁe&%t@mﬁé@ﬁ@wm reduced side
I’Ole-,t ere Is some, Ut, urprisin minaor, \[arlatl nin E|Very rates

effectB R, RIS B0 Do MU L IBRY VR SOMEod of

administration which allows rapid delivery of active agents and minimises

Sumlﬁ?g%? gﬁ%ﬁ,g@&%ﬁcts in a patient. _T_he applicant has s_urprisi_ngly

observed that the transdermal composition of the current invention has
antiperspirant and/or deodorant properties. The composition therefore

The apRlisant fease devalopaste @piahed crrfwiaistcaapesliggfor transdermal

admifShSRIERI MR/ Mows rapid delivery of active agents and reduces the risk of
undesirable side effects in a patient. The delivery is “rapid” in the sense that little time
of the patient is required. For example, in one embodiment, the transdermal
composition is dry within 3 minutes. Pharmacodynamically, delivery of the active is
substantially “steady-state”, once a reservoir of the active is established in the skin. The
reservoir is maintained (ie, “topped-up”) by daily doses of the composition. Steady-state
is the practical description of the delivery profile — there is some, but surprisingly minor,
variation in delivery rates between doses. The invention therefore provides a method of
administration which allows rapid delivery of active agents and minimises the risk of

side effects in a patient.

The applicant has surprisingly observed that the transdermal composition of the current
invention has antiperspirant and/or deodorant properties. The composition therefore
allows the active agent to be rapidly delivered whilst also enabling perspiration and/or
odour to be reduced. The use of the invention thus permits use of areas such as the

axilla for transdermal drug delivery without patient inconvenience of not using normal
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odour to be reduced. The use of the invention thus permits use of areas
such as the 30 axilla for transdermal drug delivery without patient
WepIa$AEhce of not using normal WO 2006/128255 PCT/AU2006/000763

PCT/AU2006/000763 4 antiperspirant/deodorant products (important for

patient compliance) which may other%vise interfere with delivery of the

active. As such, there is provided a transdermal drug delivery composition

which includes at least one physiologically active agent; and at least one
antipevsjatdatédensiaranid prodastsnéntportsotitjonopatigiig egemliaregranlyich may

otherd& VIseoaiRs M ﬂ}&gﬂ(}grz%q%géacgg ing or thickening agent. The

viscosity modulating agent may be a thickening agent and suitable
thickening agents include polyvinyl pyrrolidone. In some embodiments, the

As sughicitbalggiad¥Ryideth adtpredeimat srasedelivpasrRmpQtiiannvhigadncludes at
least G PHRBRRYIGANPRSIVEBEBAL ARt L R B IRSREEINEiNRRE KR at least one

claims, the term "viscosity modulating agent" is used to refer to a

viscosiyniperelatinarroesinpddrisiathiciiabecasity i seodiplinth@gsatdr @ gelling or

thickefﬁﬁg|t§?rﬁ9mn¢@“9%c$§§wmﬁtm§ \é‘gsﬁﬁimayomlaénmmemng agent and
depends so the proportion in which 1t is

) nds not only on the agent itself, but also i
SU'tabﬂﬁe“é‘é?%%magh%%%H@@%H@@ﬁﬁ@yéf%fﬁ%'fd&ﬂﬁpoﬁ%rﬁg%reéﬁgﬂ%'fﬂ?”t& the

thickefiggllingagenisnan adifpardsranty srodHEtlirg hpGEaoh PTRIHEY hludes an
. an activator for that gelling agent is present. For example,
antipgrsRifaR FBHARRARAIN@Rse (HPMC) may be used in a composition with

an activator, in which the volatile solvent is a lower alkyl alcohol at a
In thiscepeeifitation ahdtbendafis vths. tArsulidbte sityivatatulatind bgesdtlisrased to refer

chloride. Concentration may be impqrtant as..in this example,.at 0.1% .
to a GRAGSE WEFR R TR AR BV SE iyt resuting
compasitiease S hiscasityeaofl fiseo ftistasity anoakil Miegp site niodieteimts agenonly on the

e further deseribed below. Eurther, the term "transdermal” is used
agent e R SR i emarsor it TS ST AmeEie s e gnppsonce of
other siomiRotbritrm$-tioeixaitipled Argefiveymgbrdrenasedchawia imiscosity modulating

broad ense to refer, dministration of.a drug tQ.the skin surfac
sgent R A DR RRIAT MR YIRS 38l exempte
hydroxigsrapyimiethylcehelosed [42kG omiayplied)skd iaransoopirsitiongvdtiiaemactivator,
in wh%ﬂdtﬁré‘”\%is{ﬁ%aégf\?&t is a lower alkyl alcohol at a concentration of around 2%
w/w. A suitable activator would be sodium chiloride. Concentration may be important
as, in this example, at 0.1% w/w HPMC has different effects. A thickening agent is one
which increases viscosity, and is often anhydrous. Viscosity modulating agents are

further described below.

Further, the term “transdermal” is used co-terminously with “topical’ in describing the
application of agents to the skin. Both terms "topical" and "transdermal" are used
herein in the broadest sense to refer to administration of a drug to the skin surface of an
animal, including humans, so that the drug passes through the skin tissue. Unless
otherwise stated or implied, the terms topical drug delivery and transdermal drug
delivery are used interchangeably. From a strict drug-delivery perspective,
“transdermal” is sometimes used to refer only to systemic delivery through the skin
whereas “topical” requires only delivery into or on the skin for local effect. The invention
described in this specification is equally applicable to both transdermal and topical

modes of delivery, and is described here as “transdermal” only for convenience. For
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delivery are used interchangeably. From a strict drug-delivery perspective,
"transdermal” is sometimes used to refer only to systemic delivery through
WRrRSMKIAS 2 hereas "topical” requires only delivery into or on thB(SKkHURH06/000763

local effect. The invention 30 described in this specification is equally

applicable to both transdermal and topical modes of delivery, and is

described here as "transdermal” only Yor convenience. For WO

2006/128255 PCT/AU2006/000763 5 avoidance of doubt, the invention
avoid@n@eic;ésdnumri@lns mneaﬁmﬂmvmsd@snwmnth@m@@@@nam@qs@itions and

meth&&Qi% af%&?“tS iEaPPan H&Qt8 ?r9§§8HH '%heihégéc'ﬁéégﬁﬂed in the

as tran appl cations. yplca e composition appears like a
SPeleléﬁBﬁnlﬁSﬁrgl&%ﬁ*@émal @m@hﬂabqr@d in |ts 5 broad descriptive sense,
rather than the more specific formulatory sense which refers to a mixed

ase or SUS ]On of active. e CompOSItlon fthe |nvent| ]S then a
Typicd) o B8RP E R ARE RS K S o RIS RN ey UGl Used in ts

broadsieder mﬁéeﬁmlwn@smeﬁ@m&@ lopiecifit Hermstarity sbie which refers to

o mix ) RaR AL P RN AL W BT Sn EOBORTREH L 105 BTG geen  tue

solutie, ll&lbvaﬂﬁ),u?é}éaéélﬂ) ﬂé@&ht@%&haﬂm@lsﬁsdbﬁtwm%mmﬂmm@ that usually
u S|t|on whi nclu

nsdermal dr dellve i
assoclie Gl [ d e b Sh A BRE JDR S SOR/ERoMdTgaLe! than that
of waﬂerabwlusslﬂmslabmmoatm@agemanuhwt\hsmgitpenetif@émﬁehﬁmdiments isin
nad iment..ther, vided. a transdermal drug delivery

the raggﬁ]ggf %@vﬁﬁ FP m 8@5%??% c?rﬂg Bﬂ@gologlcally active agent,
at least one volatile solvent, at least one viscosity modulating agent, and

In angtheasembe diomentatiberenimmroridee pcinensdienmehhdmnigedediviery inomposition
tk f [ t at.l throu 0

which e R A acloH A, IR, 3 Foat R SO eRlent, and at

least qr}@wnpéﬁﬁmdulaimm@ antvigruiiseaneti@iioreanbanreerfurther

described 20 below. The volatile solvent (also sometimes called a

In a difRiASHe earnsHiiiehiftdee) WibRsnigally abeaHeseRhH) @ﬂﬂl@f@éhvery composmon

concentration, such as 80% or more wiw. The volatile solvent may b

whichdnelideraiiilaast ionm afvaloinsiral astivenroant ﬁ{alﬁymesw@m Solvent at

least @fe viscosity modulating agent, and at least one penetration enhancer. The
penetration enhancer assists in the uptake of the physiologically active agent at least
through the outer layers of the skin, typically to form a reservoir of active within the skin.
Typical penetration enhancers suitable for use in the invention are further described

below.

The volatile solvent (also sometimes called a “volatile carrier” or “vehicle”) will typically
be present in a higher concentration, such as 80% or more w/w. The volatile solvent
may be any such solvent that is pharmacologically suitable and many such solvents are
known in the art. One of the advantages of the inclusion of a volatile solvent or volatile
carrier is that it facilitates the composition to dry rapidly, allow the absorption of the
active agent, and avoid the problems of accidentally dosing others by confining
administration to a small area of skin, preferably the axilla. Preferably the volatile
solvent has a vapour pressure above 35mm Hg at atmospheric pressure and normal

skin temperature of 32 degrees Celsius.
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known in the art. One of the advantages of the inclusion of a volatile
solvent or volatile 25 carrier is that it facilitates the composition to dry
W04 2838w the absorption of the active agent, and avoid tHRCHOBREAGL00763

of accidentally dasing others by confining administration to a small area

of skin, preferably the axilla. Preferably the volatile solvent has a vapour

pressure above 35mm Hg at atmospheric pressure and normal skin

temperature of 32 degrees Celsius. WO 2006/128255
Preferaidy/Alue260b/0001863 I6wWeeialighiglapkeod sivennidxiurenes sulo)l alcoholsr Suitable
solverﬁsfﬁ%&‘rtﬁSé)fe%H%&'F%*éﬁg- §é&‘i%gée }§8Hr%{b BF F&H@P%ﬂfa}hﬁ rmate, methyl

to ate, e thyl

acetate, Isopropandl, acétone, ethyl for methyl acetate, methyl e
acetatie tovedhyleetiayikaianehipestens enchshintfaereor imidarieitibereefdndbe range of

aboutg@&%v@’v‘)&ﬁ‘ﬁe‘ﬁmﬁg%iﬂ&pb?@&?é@ﬁ@é%@ﬁ%%ﬁ%%%gf Ror 80%.

aerosol propellant, such'as ether or R134a, may also

An aepopgtiprapelianstissiclonedingting gtheose Brlbdapraxinalaoeenipsiitute a volatile
solve %@rﬁgglfltp%ggrgp tﬁ&%% QH' KgSiion are non-occlusive, in that in

rﬁwe roades sense,ﬁt%e compo[s'ﬁ,on l|‘i&rjjlot trapped to the skin, or the skin

is not closed to the atmosphere, by means of a patch device, fixed

Preferghly ther coppmestiions e ingition a7gnnap0 clbriMg, Jadhat By the broadest
senselk@eVBiiF68MIRs BNABE GhivRE eosHsOLRRDIIBALIPR KR ROINYIGBsed to the

length of term. Such devices tend to be uncomfortable for the wearer or
atmosphigTise OFARRRSIRG BrRASYIARYIFRe iSO ERTINGI ARRICRIGR whpmber, tape,
band=gRiNstierInd pladtiekentng arenivpich JelonRasHthd sKihaitenebatdssithisplication

increase the viscosity of the composition containing a solution of 15 the

for a prRlpngRiENRA G e MURTISVSRRIEREIIR AP BRRATIRLALIE oG Ravearer or

can b&@ibarsadeandsotimspiHtign will typically have very low viscosity. The
purpose of the viscosity modulating agent is to increase the viscosity of

the splution such that the camposition is retainged in the vicinity of the ...
The vistoSity madiiing2acni Wyl Bomimignty be Athickenilig aagnt O algelling agent
It will ofteakbelkedpoyiclegsaithavizmsifyeof dr¢hedsipasiienvisetaityirtPa solution of

madulating, agemt will typically increase the yiscosity to about that of a .
the phYRIGASTIN Ve RISV RIS wal\Sihe SHEGE e (SRG<Athe volatle

solveriisctimesolutieh Wipiypligallyehanscosity lohvavissnosityr niBhe nigrpeseany/ the viscosity
modul%%%) %%iteiﬂp ig(icc)%%ip tsoet eeir\]/}/secr(])tél 9‘6‘@qhbee solution such that the composition is
retained in the vicinity of the area of application for a brief period of time so as to permit
increased uptake of the physiologically active agent at that site. The \/iscosity
modulating agent will typically increase the viscosity to about that of a typical lotion (eg,
sunscreen), but not to the point where the composition becomes a gel. Typically, the
viscosity of a transdermal drug delivery composition according to the invention will be

less than 300 centipoise and often about 150 centipoise.

The viscosity modulating agent must retain its activity in the context of the other
components of the composition of the invention. In particular, the thickening agent must
remain active and stable in this environment. For example, where the composition has
a high alcohol content (for example, where the volatile solvent comprises primarily
alcohol at greater than 80% v/v), the thickening agent must be effective in a high
alcoholic environment. Having these requirements in mind, a skilled person can select

several thickening agents from those known in the art. Desirably, a thickening agent
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less than 300 centipoise and often about 150 centipoise. The viscosity
modulating agent must retain its activity in the context of the other 25

W@ aMpdeads of the composition of the invention. In particular REEAU2006/000763
thickening agent must remain active and stable in this environment. For
example, where the composition has_a high alcohol content (for example,
where the volatile solvent comprises g?imarily alcohol at greater than 80%
v/v), the thickening agent must be effective in a high alcoholic

also indibitsrtheenolvenii eyahesation idtensenas itoreinkiaacskinedsseestind dsolvent burst”

sel | thi ' k in the art. Desirably,
ot o A TR o0eroo0763 7 aso b

the solvent evaporation rate so as to enhance the so-called "solvent burst"

It will hey@reragidtethivirnscskilegdnitbeapghaitihie rRNauE 95 hickaaing agent
requir€y §eskiliestihhs aibgrabthp@resHiprohtiiekaMRIAISHhARAWERSHS alt is also

question of degree and compromise with other parameters. It is also 5

known.fhatrmARY SHFKPHRS A9REIaAENS RERk PRI APAiCHIaT sapgentration, and
that aERAEE AYERF ano g tbabaehipnaneraryRthSHRHaP bR MMERHIINEr percentage

higher and slightly lower percentage concentrations. For example, in one

concepiEalipas erfiBbdRRRITdR: BRECBIRfRIERMIEEBRTIMENR! oyBpRydhe composition
compideRhehandstie, tRisHINGAg eI SpkIE MG dR Slesiszlieiscapentiriionesirable

of PVP is between 1 and 3%, and its activity is substantially reduced 1

0
concegialifs R TReS BEMEPRIAEN: Tha ARG R AR SHRERNAY reduced

outsidediigttrshqet by forming a matrix within and around the composition they
are in. Thickening agents are usually anhydrous agents which increase

._the viscosity of the composition. In ong.embodimen thickenijn ent is ,
Goling S Bl Ry e S L Rk 4 loP a Do @ matrx
withinoetldsiseagdntiier tbendpogitiehvehnegoamgodition. Thiakettieg eagzodenant, usually
th a de dorﬁn and an an iﬁ)ers irant ar jtp]acom osition V\{ith the at

S. Whic oeI e

0 .
anhydrous agen Increas € VISCOSI . compositian... 1n,one embodiment,
y st SHERavVE agen? anole ermar penetration enha cer.%’?uta%le

a thickeinkeniagead éstasadludEheotirichghipgriadidohenay BéPa(P aniilversplvhnt and/or an
The antiperspirant may be an occlusive agent alsg, and.a thickenin

ocolusll, ST .S SR SHRASRELS T ARCFerFE i hosrt, both o

deodcaatip arspisanaatipkos picanionas tip e pernes sifidre witmfies iiblesa st one active agent

and dermal penetration enhancer. Suitable thickening agents include polyvinyl

pyrrolidone or PVP (Povidone™). The antiperspirant may be an occlusive agent also,

and a thickening, occlusive agent may have antiperspirant effects.

Despite the inherent antiperspirant and/or deodorant properties of the compositions of
the invention, the composition may be optionally administered with deodorant and
antiperspirant additives that do not interfere with the active. In another form, there is
provided a transdermal drug delivery composition which includes at least one
physiologically active agent; and at least one volatile solvent; and at least one
antiperspirant or deodorant.

The antiperspirant agent may be any suitable substance that reduces or inhibits the

production of perspiration. In some instances, an antiperspirant agent can also provide
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the invention, the composition may be optionally administered with
deodorant and antiperspirant additives that do not interfere with the

W te12823hother form, there is provided a transdermal drugR§&li¥di3006/000763
composition which includes at least one physiologically active agent; and
at least one volatile solvent; and at legst one 25 antiperspirant or
deodorant. The antiperspirant agent may be any suitable substance that
reduces or inhibits the production of perspiration. In some instances, an

deoderatiberspiedits. agerefesmbiis dioutiperepiranbagsrts selected from the group
consi&ﬁ%’éll‘fr%g%% t% %Ogr lﬁé;nr%ﬁﬁoéjé?@%‘ Q‘ﬁﬂﬂmﬁirﬁf efeLaRYnD %i%%‘?%ﬁ@@% thereof.

agentIs se e group consisting of inorganic or organic salts o
aluminium, zirconium, zinc or mixtures thereof. In one embodiment, the
In ong, fipbrYmentadenastipespirnt roeat b ARAHEHINR Safbhaviagsthe general
formuf2(OH),Qy.wH20 where Q is chlorine, bromine or iodine; xis2to5; x+y =
6, where x and y do not need to be integers; and 10 wH2O represents a

variable amount of hydration.g\r]g@)w erg)?gfiment, the antiperspirant
agent is a zirconium salt of th ﬁ%y'ﬁ’ al formula:
ZrO(OH)2n_"ZBZ.wH20O where 15 z is a variable in the range of from 0.9

to 2.0 so that the value of 2n-nz is zero or a positive; n is the valency of
B; B is selected from the group consisting of chloride, other halide,

SRR R chitRRRIS ARG BRitgreof, and 20 wH20 represents a

variable amount of hydration. In a preferred embodiment, the
antg%rggirant agent is selected from the group consisting of aluminium
chIbriadS Auminium chlorohydrate, aluminium chlorohydrex

x+y = 6, where x and y do not need to be integers; and
wH-O represents a variable amount of hydration.

In another embodiment, the antiperspirant agent is a zirconium salt of the following

general formula:
ZrO(OH )20 1zB 2. WH,O
where

z is a variable in the range of from 0.9 to 2.0 so that the value of 2n-nz is zero or

a positive;
n is the valency of B;

B is selected from the group consisting of chloride, other halide, sulphamate,
sulphate and mixtures thereof; and

wH20 represents a variable amount of hydration.

In a preferred embodiment, the antiperspirant agent is selected from the group
consisting of aluminium chloride, aluminium chlorohydrate, aluminium chlorohydrex
polyethylene  glycol, aluminium chlorohydrex propylene glycol, aluminium
dichlorohydrate,  aluminium  dichlorohydrex polyethylene  glycol,  aluminium
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polyethylene glycol, aluminium chlorohydrex propylene glycol, aluminium
dichlorohydrate, aluminium dichlorohydrex polyethylene glycol, aluminium
WeYetR$aF$28255 PCT/AU2006/000763 9 dichlorohydrex pr&6ied&006/000763

glycol, aluminium sesquichlorohydrate, aluminium sesquichlorohydrex
polyethylene glycol, aluminium sesquichlorohydrex propylene glycol,
aluminium zirconium octachlorohydra?e, aluminium zirconium
octachlorohydrex gly, aluminium zirconium pentachlorohydrate,

dichloedtmydnéxm zpeapileneengigtddrohpémirbugy, akeafiighleiaydoate,  aluminium

sesauE B SN e AR el oI  Blopyiene
glycol;T IahmaiammaﬁpmaMmmhmIa@meecalwmﬁgjsmnabctmwmhﬂetachlorohyd rex
aly, al%‘ﬁ‘ﬁfbﬁ? g&ééggrf#f %@ﬁﬁﬁ@&?ﬁge@hﬁ%ﬁ}ﬁ rzﬁ@@rﬂﬁﬁr}?aee%rg%c Lorohydrex

inventon S er ahtlpersplrant agents
gly, algmipistmEzeoplicsTofteirachiotpydpienedgpimivmclzidecaiwmintatrachlorohydrex

aly, algmmmmdfﬁ&nﬂ%%ﬁ%@&?ﬁ%?%ﬁHwiQiHmiﬁiHﬁ{E‘zi@HmM'ﬁﬁ@Mg ‘?\r}/‘drex gly.

ammonium alum, coba methionate, potassium alum, sodium gﬁgu

Theseaattiperspirani rmigants dhite laprmyedatigiteg snuniehdhe nilsiigichSiatese Food &
Drug ﬁg@ﬁf&%ﬂfﬁ% é@gﬁﬂ%%{;&mprises a deodorant agent. 15 The

rant agent may be any suitable substance that provides deodorancy
benefits in masking or neutralising odours that are produced by the action

The pgpgpptdRvenden caBtripPiRieagkIRS RIbPloBHiRRETRIRRRA Agents may also be

used. Pr of BEreRdsdonntipeRIsRaRtabyR A RIS &f dRpEPIaN ageRtehydrate,
include, but are not limited to, one or more of cetyl-trimethylammonium

aluminjiihi gBIQNAG, pAHIMRIMTE RIS HRINBINCL R UGS FRICRUBGHM. cobalt
acetylRitRRYaesh potR B Himehy|rimgn ammoahiMseblianse|semHiin chlorohydroxy

N-lauryl sarcosine, sodium N-palmithyl sarcosine, lauroyl satcosine,
lactatey-myristoyl glycine, potassium N-lauryl sarcosine, stearyl, trimethyl

ammonium chloride, sodium aluminium chlorohydroxy lactate,
In andtieatymbtdihasntnthéLicocipositionZed e richérniicd -Cyanorisesliptisndorant agent.

The o B A BB R TSRS oy bonens
in maskingcids thewodlibieayyodoetal thits cdrpyrihidoecdsimcidiy zaction of bacteria.
GenePa}f@Ehiggg onrgning grﬁgogglf%'%%%ere with the production of perspiration.
Representative examples of deodorant agents include, but are not limited to, one or
more of cetyl-trimethylammonium bromide, cetyl pyridinium chloride, benzethonium
chloride, diisobutyl phenoxy ethoxy ethyl dimethyl benzyl ammonium chloride, sodium
N-lauryl sarcosine, sodium N-palmithyl sarcosine, lauroyl satcosine, N-myristoyl glycine,
potassium N-lauryl sarcosine, stearyl, trimethyl ammonium chloride, sodium aluminium
chlorohydroxy lactate, tricetylmethyl ammonium chloride, 2,4,4'-trichloro-2'-hydroxy
diphenyl ether, diaminoalkyl amides such as L-lysine hexadecyl amide, heavy metal
salts of citrate, salicylate, and piroctose, especially zinc salts, and acids thereof, heavy
metal salts of pyrithione, especially zinc pyrithione and zinc phenolsulfate. Other
deodorant agents include, without limitation, odour absorbing materials such as
carbonate and bicarbonate salts, e.g. as the alkali metal carbonates and bicarbonates,
ammonium and tetraalkylammonium carbonates and bicarbonates, especially the

sodium and potassium salts, or any combination of the above.
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deodorant agents include, without limitation, odour absorbing materials
such as carbonate and bicarbonate salts, e.g. as the alkali metal
WQABIIRES and bicarbonates, ammonium and tetraalkylamnR§i(ky2006/000763
carbonates and bicarbonates, especially the 30 sodium and potassium
salts, or any combination of the above. WO 2006/128255
PCT/AU2006/000763 10 1In a preferré](.(i) embodiment, the composition
comprises a combination of antiperspirant and deodorant agents. The
In a piafRreeshamationerbdbeanoapasitionagovepsises @t Gothbiastigositiantiperspirant
and d@?)ﬁo‘?’gﬁ? trl?gt provides beneficial antiperspirant and/or deodorancy
effects. The 5 antiperspirant agent or deodorant agent may be present in
an amount of from about 0.05 to 60%, and is preferably from about | to

The apfipersbir@naamhsisaraRabAgeni® maY, ki PeeNhtdhserampysition in any
amoufeMIO W8 RI&S YorRnuRIgt QiifiscrapiptitiandWheiedhBrancy effects. The

composition of the invention comprises a combination of antiperspirant

antipefsRiraBbagerk apSaedarenioAdsRbMan A Rresentdn afearaint of from about

0.05 W Ee%bANYIRIDIeRABIP R SbEUIOE RJaledRAYre DrefsRIBRPHERN about 5 to
30% rénk?ﬁl be applied to any area of skin. Preferably it is applied to areas of

RAGR R REetpraRbh & ekt vio stiefealXnweight cftgurpmposition.
WherBeheeeonprisitiornr, tHanteriibrotdnspiost 9 apedmsihtoRasdaftipeFspirant and

suitable areas include where there is suitably permeable skin.. In

deodoyanic AARYISt idGe SN BPHYS oty RS rAES S risopriR@Bbe Aithin the

prefeméd essitcsiecsuelpsiaiivering the required dose of active agent. It is also
known that some areas of the skin are relatively more permeable to active

agents.than athers. The,inyention is usefully,employed tp deliver activ
The O e AR TR R B TR SR TR o areas o
skin hakiop thercasgrbsitizmecust blocapiitied suchdes theletvlta, ssteftantiviestween toes,

. t ctive agent. 20 Moregver, the inveation proyides a method
aroin (80181 2EER A RAIEE! o BECER e e TARB AR AR Ruc where
there jie sspiedtip pararéablarskinghén peHicoiqrdpistiesiratatvie tapphpérto only one or

oo SRR SR A S HBLS RN SRR AESECRARs or g aoen. 1
is alsmadintvim ubabfsemeparsgisanfs thrdskivdoantlativaelprafereepéomeathie to active
agent@mgﬂdoﬂqg\@qeﬁ%r invention is usefully employed to deliver active agent through
these areas only, thus limiting the total area of skin to which the composition must be
applied in order to deliver an effective dose of the active agent.

Moreover, the invention provides a method for transdermal delivery of an active agent to
areas of the skin prone to perspiration, particularly higher rates of perspiration relative to
other areas. Such areas of skin have typically not been preferred for transdermal
delivery because of the desirability for patients to be able to maintain use of
antiperspirants and deodorants. In a preferred form, the method provides for
administration of a composition including the active agent to those areas of skin which
provide maximal systemic absorption. It is believed that this is due, at least in part, to
increased cutaneous blood flow and heat. These areas may be one of more of the
axilla, scrotum, groin, planter arch of foot, palm of hand or forehead. Preferably the area
is at least one axilla. These areas in particular may benefit greatly from the
antiperspirant and/or deodorant effects of the composition when it is applied.
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25 administration of a composition including the active agent to those
areas of skin which provide maximal systemic absorption. It is believed
WRrRAPeHi28Tue, at least in part, to increased cutaneous blood €& E2{§6/000763
heat. These areas may be one of more of the axilla, scrotum, groin,
planter arch of foot, palm of hand or { ,Iiehead. Preferably the area is at
least one axilla. These areas in particular may benefit greatly from the 30
antiperspirant and/or deodorant effects of the composition when it is
In ancippiieformOtheosivestics rRomMisesoe/ovetiaad 1af IaliveNegfcam,aptive agent
i3 [ ' , iver | ically -
systerJthYérJH % Sog%@ﬁ?%?t%ﬁ@%q%d&f e %ﬁvrba&%}éﬁt%eehé%ﬁl%wfe&kma. The

0 a patient by applica e active agent to one or more axilla.

active gagi@e_taige;?ﬂa‘@mbl‘ériabg' tf?a?edmmﬁirﬁ}ralgj ﬂ@lmerwmbﬂqﬂm.@ﬁ gescribed in
this spge%%yﬁ&@ﬁ@ntn ﬁﬁfe%asﬁ)fl m;ﬁrsfﬂgﬁ’éyeéééﬂ%&a&m 't%?ﬁée&iﬂ%’ In another

to the axilla. In andther 5 form, administration IS to areas selecte

form, adminiﬁérgti@aﬁs:tmgmaﬁg&ﬁﬂmm%@mmyrge@ﬁmipm@fé%aﬁlfaoﬁcrotum,
groin, PR BRAAE L BARADH RARE IAEToRRLARNH BMRISSHAPHICHHRIME avoids

ministration of the composition to the upper arms, shoulders or
applicatienesn adraisistjgtion e tthnscompe e dBivig caPReSSRIGASef gheulders or
abdonfERS TRt ANYEPHRR. ISTHRP HﬂsHBﬂ@éPBPGG“%ﬂQ UEH IS5 %bf the present

) delivering a therapeutically 10 effective amount of active agent to the _
inventigpsisrerpakielaRen PRRlGaHpBdRie mEsael shincaftdeliigErsaathgiapeutically

effectifB ArbRIRSs SERRSHERMP IR SRQIRCERRIE ot arch, lateral ankle,

palm, upper arm, veniral forearm, dorsal forearm, back, chest, thigh,

abdomen, groin, scalp, axilla, forehead, tower back, byttocks or scrf%ft%m.
The campesiHALEXNAE BRIILIHI apYIRIERhSEE %@s%fttﬁﬁﬂ’vﬁ%@?t rom one or
more ﬁj’p\ﬂ%fiﬁw_}ﬁb@ﬁ?mﬁf@b’ scaﬁréwn qjémqﬁpf, iasmfst@hdrﬁyt?eﬁ@as ’iﬂﬁé@rm, dorsal

ow and heat. These areas may be one of more o axilla, scrotum,

forearfy) R&Ckch A %?Qﬁea‘r‘&?ﬁ’ref@f"ﬁ[ﬂyt ei}%gffsnl&wer back,
buttocle sl @eecriia Theessnapesiithiarpesiarabiay hemsditgeaidy frpeathef skin which

ntiperspirant and/or deodorant effects of the cogmo ition w

. a niti
providg Jaieiiah SYSiiRk: 2H0GIRUGE BH P cRFESTO R RERHR Pl dow and heat
These Beaigomisytihat antrerfapritcefiirifesiike aaeunnnplahi:appiRdofeot, palm of

nan QTG SuTege. e, erelore i (e UBIGRSApLS0° SIEE pervcutr

inc
may benefit greatly from the antiperspirant and/or deodorant effects of the composition

when it is applied.

A further advantage of the compositions according to the invention is that a
therapeutically effective amount may be applied to a minimal surface area, therefore
minimising the unpleasant side effects and patient inconvenience associated with
applying large amounts of a composition to a large surface area. Preferably the area of
skin to which the composition is applied is less than 500cm?. Desirably, the area is less
than 300cm?, 100 cm?, 50cm?, 20cm? 10cm?, and 5cm?>.

A key advantage achievable with some embodiments of the invention is increased flux
of the active, thereby enabling a greater proportion of active in a dose to be delivered to
the patient and utilising a smaller area of skin. In some cases, a much smaller area
than used to date is required, consequently improving patient acceptability and
compliance. This is particularly applicable where the active otherwise has poor or low

flux, a large systemic dose is desired and/or a faster onset of action is desired.
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applying large amounts of a composition to a large surface area.
Preferably the area of skin to which the composition is applied is less
WQRHARHAEBRYM2. Desirably, the area is less 25 than 300cm2, 1REEMP2006/000763
50cm2, 20cm2 10cm2, and 5¢cm2. A key advantage achievable with some
embodiments of the invention is increj\ ed flux of the active, thereby
enabling a greater proportion of activ a dose to be delivered to the
patient and utilising a smaller area of skin. In some cases, a much smaller
The pesatrationusahanceidss adsnisametmasyealgdirmproapsopetient enhancer. A
numbBPERIBRARARBH SN ERTBDICRTS, Fa'S R IR ANBIRAAGAY) IR BRid esters,
active otherwise has poor or low flux, a large systeniic dose Is desired
fatty alnahsis: fakyeolsrand glyaslestersestgelivrolaoes/and 26§-dioxanes, macrocyclic
ketonggTé(?Hgﬁ'ﬁlﬁéooﬁWQQéltZ ‘ITfed%\‘?BSHag?ﬁh?QhWc’l‘fdﬂ#%?\égméﬂﬁn%%(azolidinone
lled an "a er

calle orption” enhancer. A" number of penetration enhancers may

deriVaéb’Qﬁilis%Mo?uﬁ?hblﬂﬁyQ&iiﬂﬁ?@ttﬁﬁdl@éﬁ&@)q&w SIS, Ndbdisubstituted
amindNEEKEP HRslpGaths - dIMQIANGs 808 L 3t e DHIRCISRBRR rably the

containing at least 12 carbon atoms, oxazolidinones and oxazolidinone 5

derm@lépmvéﬁpmt@nt@mq}uiaigemmefdoamth@)l@km@dmsv@?& acid, oleyl alcohol,
cycloé%%&é?ﬁ%%ted(@ﬂﬁf@?@m%?;ﬁlﬁe & ehotIFEREn egfgERsld monooleate,

mixtures thereof. Most prefera mal penetration enhancer is

propylgnecasramomRidat aivg drnecalyextynaneipgrate, 2-n-nonyl 1,3-dioxolane
(SEPRWb?W@-@W-%@WFBFQB%%@W@) gSIWﬁgrQélt derivatives, 2-

monooleate, propylene glycol monolaurate, polyethylene glycol _
ethylhagrolagraibyihaXsnente, 3-diskBranyl 10 (Reistate), dstieefhyl  isosorbide,  4-

decylSxd¥MNHBRIDYRBINSRRETIerREIP{DRAR) o ficji-derivaibyRSolidinon-2-one,

ethylhexyl 2-ethylhexanoate, isopropyl myristate, dimethyl isosorbide, 4-
octyl diRiRyLerIRemNePRNERIgs TREYE Frafidcmeltoysinamate, octisalate and
mixtuRecieragplidinon-2-one, octyl dimethyl-para-aminobenzoate, octyl
para-methoxycinnamate, octisalate and mixtures thereof. 15 Preferred
etratiorﬁe hancers are sunscreen esters such as the compoungds

Prefef{ad | RERRTTRIINL SHIARAE R0 40 RBBET RN ERIETS, SR (A% R e qmPOUNds

disclossipasated Sy atier diwes, Peseon thisledhipesrgfonhidh R aeie incorporated

kin-tolerant ester sunscreens of formula: (CH=CH), CO2R2
by refserence. f?‘?mse (lencﬁuge the compour%s %egng sa e)sk%-tor\e);rant ester sunscreens

of formula:
(CH=CH),-CO?R?
2
(R1 )q'l_' (Y
=

wherein R is hydrogen, lower alkyl, lower alkoxy, halide, hydroxy or NR®R*;
R? is long chain alkyl;

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

nisOor1;and

qis1or2.
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(R1)q (I) 20 wherein R1 is hydrogen, lower alkyl, lower alkoxy, halide,
hydroxy or NR3R4; R2 is long chain alkyl; R3 and R4 are each’
Werspaaently hydrogen, lower alkyl or R3 and R4 together WEH/E2006/000763
nitrogen atom to which they are attached form a 5- or 6-membered
heterocyclic ring; 25 nis 0 or 1; and gislor2. WO 2006/128255
PCT/AU2006/000763 13 Preferred penetration enhancers are esters
having a long chain alkyl para- aminobenzoate, long chain alkyl
Preferdidethghpiatiomireiiancete, ey dseralkdyavinghamatenpngleiainalkyl para-
. alkyl hoxycinnamate arjong chain alk _I'iﬁ' ref ly the.
aminc e Bl ol SR OB BAE chin aly
cinnaraatimobag ozhei(t Falidn sne i) xycityh paraten oth dospgireizaimtelkyldsadigylate; most
(%Y "oclisglate” e concentration of . _
preferé%‘ orjfoﬁ%n p%%eﬁ%??cﬁn gﬁhgﬁcc%% nzé;yc%ee in(?'[ﬂegia%%éﬁ#gmo 09?8{,'0 bm ethyl-para
aminolengeabierdcRadimatrRion/petydtratiom masitbexysinaaawisp oantheaobiysalicylate
T five ient. The ratio of penetration enhancer to active ingredient
( OCtlsgia?/é\;/aE{r%Jfgé considerably and will be governed as much as anything, by
the pharmacological results that are required to be achieved. In principle,

The cpnseriation afaksormiionmenpiistioannahaprak Mausbr R tRegange from 10-
10,0001 QMERYRE, St GE RSNSHaEAIERBABEBHIS BRI ERTALHS Weight of

_of the total composition. Heat can also act to enhance penetration of an
activeinaredigatt, tdgeHatinitl dpenstintioperabaNseR $0cAGRiBgRAigNt may vary

considSBBREahd IR FevisplbfeaaidadRas arRRRRIGRINSE acological results
Withc‘)}i bein%ourr%gby the theory or moder%% afc”%{ém is believed tha%

that afe JEChiretsipPanafiarRdisdtHyinGBIgr it ds derirariaitialoash Hiflg gbsorption
enharR@PEARIbSANECR NS In PRAVETRROUSIRINY R IDEIRRiBFPEARaRer is in the

least gne physiologically active agent and at least one viscosity
range frg iy élﬂf\ﬁFﬁ’cW _IGHNRBSHPM: the presence of heat. Preferably,

the composition also includes a dermal penetration
Heat can also act to enhance penetration of an active agent, together with or

independently of such a penetration enhancer. Heat is not itself regarded as a
“penetration enhancer’. Without being bound by the theory or mode of action, it is
believed that heat can disrupt and/or fluidise the lipid structures in the skin to enhance
penetration. Accordingly, in one embodiment, the invention provides at least one
physiologically active agent and at least one viscosity modulating agent which is applied
in the presence of heat. Preferably, the composition also includes a dermal penetration

enhancer.

Heat may result from utilising the patient's own body heat to warm the skin to the core
body temperature (the outer layers of skin often being below that temperature) and/or
the heat may be from an external source. Such external sources include conventional
heat packs (eg, for therapeutic or physiotherapeutic uses), radiation heat (eg, heat
lamps), exothermic chemical reactions or in situ generation of heat.

Heat is suggested to enhance the transdermal delivery of various drugs by increasing
skin permeability, body fluid circulation, blood vessel wall permeability, rate-limiting
membrane permeability, and drug solubility. Accordingly, whether or not heat is applied

around the time of application of the composition, application of a transdermal



10

15

20

25

enhancer. Heat may result from utilising the patient's own body heat to

warm the skin to the core body temperature (the outer layers of skin often
WR2iie BEISH that temperature) and/or the heat may be from R§BXE2AR/000763

source. Such external sources include conventional 25 heat packs (eg, for

therapeutic or physiotherapeutic uses)‘, 4(adiation heat (eg, heat lamps),

exothermic chemical reactions or in situ generation of heat. Heat is

suggested to enhance the transdermal delivery of various drugs by

compg iSoPsHierplbnie-pirgs SRk pviRgnwaasrsbeulasssiugdiiood flow, and
thereRFEVRAPILY. SUEHITHIAY iMRRIMBBOERE R aHitEgaRd Wé‘_%lﬁﬂll%?ig%h of the foot,

Accordingly, whether or not heat is applied 30 around the time o

palm gf theNle pidlacansheeiabimappnvaisT asaariategewiiiargas of increased heat
is inc?&%@éﬁ%@%@%ﬁ%@o&ﬁ@ﬂgﬁ% AL BORNY JabUP ¢ IRSARYHL RiE/esirable if

of skin having increased cutaneous blood flow, and therefore warmer.

the t&apsdgrmal icamprosiiiosre ifodlRfteano AMipsrERiEaRt cANSY/te footieodorant. An
antipSipranthedacss anda Andse b Herpirariehaprosiried wih lﬂ[ﬁ,‘?(%ﬁf the sweat

increased heat is increased perspiration and perspiration related body _
glandsq & 1dqeroEaie MeRkael AN¥ErS the paRsiersradatagovilibrieraritmtian, using

eithePifBRIABEASY ARUATIHHSRIRIANG BRI A tBersRiiaR IS Hcea 1B G Bk Eria on the

of perspiration produced by blocking the sweat glands. A deodorant
%

skin. ARiREr8PIER0SRL haKsARLEITASE dendiopans sftasn ibmynderarm area, but a
deoddiagitansmabanati-hactenaldnaryigndatreduge RAGFRYSIHENRERIIF known

.on the skin. Antiperspirants can have an indirect deodorant effectin the =~
antiperspIRIHS aRkop GeederanisisathPeaardedciondhen campesifitanithast inhibiting
drug f#bendesirable if known antiperspirants and/or deodorants can be

added to the composition without inhibiting drug delivery. Without being

. an ory, the applicant believes,that.the viscosity modulatin )
witho R A Bl 8RR B, SR Rel e Frtolh B i b edulating
agentpansijirapienetidiancetiteribeniol side ccarmrsitiontims tio info bitihraiesiperspiration,

r odour by a_bactericidal actiyity of the carrier, Ip on
and @m?bgﬂd%s\é%@ {%e %%mp{)sfiﬂgﬁt'ggﬁsisﬂs'C@%ﬁté‘ﬁ#@f'ﬁn@%ﬁ%ﬁ%&%lI?dour by a
bactericitlal anfwity, ohtheatatifiesolvent; and one viscosity modulating agent,
each as described

In one embodiment, the composition consists essentially of one physiologically active
agent; one volatile solvent; and one viscosity modulating agent, each as described
above. Preferably, it further incudes a penetration enhancer as described above. In
one embodiment, the viscosity modulating agent is an antiperspirant, and the
composition optionally also includes a deodorant. Each of these embodiments may or

may not also include water.

The invention also provides a use of at least one physiologically active agent; and at
least one volatile solvent; and at least one viscosity modulating agent in the
manufacture of a medicament for transdermal delivery of the active agent to a subject.
The medicament is preferably for treatment or prevention of a condition treatable or
preventable by the active.

In another embodiment of the invention, the composition may include at least one

additional active agent and/or at least one additional inactive agent. In a different
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above. Preferably, it further incudes a penetration enhancer as described

above. In 20 one embodiment, the viscosity modulating agent is an
WQRlse3raNt, and the composition optionally also includes 2AEAABAAA00763

Each of these embodiments may or may not also include water. The

invention also provides a use of at lea %one physiologically active agent;

and at least one volatile solvent; andi least one viscosity modulating

agent in the 25 manufacture of a medicament for transdermal delivery of

embosﬂimgmwéf@geﬂmpc@iﬁqm edoeshaahéuibidecat Inﬁmefeeatf@cto(qreﬁtm@mpo nent),
whetfirRIEEBHORALRIEANIARR BB LPLRENAIEADIe by the aciive. In

another embodiment of the invention, the composition may include at least
one additional active agent and/or at least one additional inactive agent.

The transdeienahcie Seb¥prysmBrasHoobdRopsTRNt 15 \SREBRIiseRarakle. upon
applicRMHRABIHH sleasdTrnG el ainetiy %ﬁfﬁﬁ’aﬁédﬁ@ﬁ?@ﬁ@&ﬁ\@amount of active
e

whether as a physiologically active agent or otherwise. The transdermal

agent{o, NgRVRIRMiG RisediatinbrAReqsriaghy: inenrgasrech hse iggyRVvided a method
of traRBREERINHENGEHAIERL SletiveiHRIMeEnSBrdIARBRBIARLYIETESBIRa of skin of a

mount of active 5 agent tg the systemic circulation. Accordingly, in one
n

. a . .
subjegk e ARSI HARRCS HRRHARPETRSA GRAYRal He RASHF WREnBR pgthod can be
used Q@Qﬁlh‘@mﬂfgié@Eﬂ?ﬁﬁﬁd@ﬁfbafﬂ%ﬂfﬁféﬁﬂféﬁd%ﬁ?ﬁi&%ﬁ@&ﬁ‘}d@rmaéchieve a

omposiItion aescripe ove. In partlcu ar, the method can be usedto .
predeﬁ%m%@&@&&%ﬁm Yl CORSERTEtRR R YimiRStNEackios f9me actives (eg,
thoseaglitie\e shoredalblinethapeistiansd et epneantraficicaiéhaaridred will be
Fo.raiome actives (eg, 10 those with a short half-life) other measures of

aPPIORAFhount of active delivered will be appropriate. The composition may
also be administered by other known topical techniques including a lotion,

The apehpssitipreimayrase barddeninistetattd\bythedikgosuitdbidozdheeimiques including

. excipl hix. jc agentswhi re,inert to the active to facilitate . .
a ot e TSk 2B I BT S S SRR oxcptenes
and thixthizo pigeagenisovhish@mdddy thdhewasttiento Taeilitatesdetainahg the composition

it he inventi ROSIt in th thod, of. .

ot L o B & B s RSBy t&lnvention.

subject in any of
The transdermal composition of the invention and the composition used in the method

of the invention may be applied, including but not limited to axilla, of a subject in any of
a range of forms. Suitable forms include for example lotions, gels, foams, pastes, soft
solids, firm sticks, solutions, sprays, aerosols, roll-ons and the like, each of which
represent different forms of the invention. The composition may be applied in an
occlusive or non-occlusive manner. It is preferred that the composition is applied in a
non-occlusive manner and in the most preferred embodiment the composition is applied

as a lotion, aerosol or spray.

The transdermal composition of the invention and the composition used in the method
of the invention may further comprise additional components that will facilitate its
preparation into forms suitable for application to the axilla of a subject. Examples of
additional components include but are not limited to surfactants, buffers, solvents and
propellants.
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a range of forms. Suitable forms include for example lotions, gels, foams,
pastes, soft solids, firm sticks, solutions, sprays, aerosols, roll-ons and
WREkES2HTh of which 20 represent different forms of the inv&6{ldAU2046/000763

composition may be applied in an occlusive or non-occlusive manner. It is
preferred that the composition is appljI d in a non-occlusive manner and

in the most preferred embodiment the tomposition is applied as a lotion,

aerosol or spray. The transdermal composition of the invention and the

It is pardicyleditipreferradrthat theetastpesiiidnhes ihainventinayenditee compdsiion used

in the @Q{HBQ%E%HHQSH{%PH gé %’ﬂbf?e‘&' %}ﬁé‘& B%?fggrgépé}éﬁﬁa%mﬁe%ﬂ}é?,'%d hered

r-application to the axilla of ‘a subject. Exam additio

patchesngsthesacs handagesioartims: |irbiseh @emm,t@ubr@ryns@mwble for the
weare?"§r %?Reﬂgn%?pé?rt S ﬁ%@%ﬁ%@ﬁﬁﬂé’ qg\%ﬁﬁb&%ﬁtﬁ}/s non-occlusive

particularly pre compos e invention an

adminigirafiositinplysiplrgivelln eeibEcrgeatsvantbe isansirrmalitaomigsitgns in the
axilla Rﬁ%ﬁﬂ@¥@ﬂ%§\’cﬁ&lﬁﬂ ered patches, adhered bandages or films.
uc [

evices'tend to be Uhcomfortable for the wearer or can be
embarrassing or unsightly. The invention allows non-occlusive 5

In appiviRentbe fRIMRASHIGE ot enyaetion. R AatinpraRRM RukARA deodorant may
be appREdatiteBsinheesalainne iSRS ERIRPSHRIAINPrEraRpIYNthb @ntiperspirant

composition of the invention, an antiperspirant and/or a deodorant may

and/opdepifeantisnsnniank Siflcanlicalmeolp RaBPOBHoR abifaraVention. As

noted 2BBBYES PN onms!/ @nslesiniantds ePried inflehaen!icatioarigBispirant and/or a
composition of the invention. As 10 noted above, in.some embodiments of

deodogantnBaYioRealneRtipRRIEANERI N deIBRR iRy tHuSndERIErRR Jonly one

subst%viaént&%oam}gmé@mytbuiééﬁahitig/qaglsagnpeﬁsmﬁﬁnca@/@e %é}@dj'@fibnt will be
y a patient. The antiperspirant and/or deodorant wi selected from .
selectghs Q/Vhicﬁ%%?ndvﬁ\l&rféf%mtﬂ?ﬁfﬁﬁedéﬁ%ri% Heisielivery mechanism.

Preferafﬂierﬁig, t%m@wwﬂagﬁgadd@w At acsipge @%nﬁdﬁm@m&m tlhe natural
. natura a tper |_rant an eodaoris|in roperties o transgerma .
antip R ABr) QBB PR I St S e A G THoe AP gomposition
itself a¥eMddesbrmabng of transdermal drug delivery comprising applying

The invention also provides a method of transdermal drug delivery comprising applying
a predetermined dose of a transdermal drug delivery composition as described above to
a patient. As described below, a preferred form of the invention involves applying the
composition to at least one axilla. In the composition of the invention, the invention
extends to a method in which an antiperspirant and/or a deodorant is applied to the
axilla region at about the same time as the transdermal drug delivery composition is
applied. Preferably, the antiperspirant and/or deodorant is applied after the transdermal

drug delivery composition is applied to at least one axilla region.

In the methods of the invention the compositions are preferably administered without
being covered by an adhesive bandage, patch or other physical barrier bonded to the
administration area. Preferably the transdermal composition becomes touch dry within
three minutes of application to the area of skin, more preferably within about one
minute.
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a predetermined dose of a transdermal drug delivery composition as

described above to a patient. As described below, a preferred form of the
WOoRMHtds2Mvolves applying the 20 composition to at least one®&XiHd/ 2080763

composition of the invention, the invention extends to a method in which

an antiperspirant and/or a deodorantnifgapplied to the axilla region at

about the same time as the transdermael drug delivery composition is

applied. Preferably, the antiperspirant and/or deodorant is applied after

The andpempirenhzandvoy disindoyatnisopkitiess abgied eortesitioonarsarticularty
advarfa 88u&Svndhe e i3ieid %g?’\f/s%t&é}nég‘éé@ﬁ?p@s'{wasq‘é‘?d?@;?{ﬁ%%rivatives

inistered without "being covered by lesive bandage, patch or N
theregjifier agtRGItBaIORiCHIMR deliciancyimarssbiarin testosteesarisyraseonsible for

incre %ﬁ?ﬁ%@kg@ﬂpgﬁg‘@wgé%%ﬂ%%mrﬁ,é@ﬁﬁdﬁ&?ﬁ@%@d odour in the

erably within ab_out one minute.
presenge 2006/ brapheresitpies®och 748 1thghecanigesiprafantgstosterone  to

dihyd RRCSRISRIATRPESIER) O M SRITRIF HEHE R PROVGIR Y colYRIi88BRUSs described

when the physiologically active agent is testosterone or derivatives

aboverigrebidorihe aipiioaisaltsesti@icenny im selrpipt fro@saideashens or more of
androRSMENHB RN AN TEAT98 RARRISHAL B RIRIUARE RSSFEFELRILENY siologically

. Perspiration related odour in the 5 presence of 5-alpha-reductase, dueto
activethageiHvanayn bereiasstehon Saleeipd dfrastnEreasniSHIMRAGIEMgwhich are

synth&REAIS BERVAIREEE GRERP QLR EBRIRSHie draayvsan Wiﬁli‘o‘\h@efthe same or a

physiologically active agent is selected from at least one or more o

similag RirgyjelagieshARiniy: sfiFhcBrmedhinsluglsr vy tisiadiomntestosterone

salts, PEYSH 881 Gatlt A I venaaami AL JPRIRERES ROBRIGFIRE MaEh P ed®ieirosterone,
compounds which are 10 synthetlcally derivatized from testosterone and

propiopatRnsRAGEaNAIBCHE SR SYRTetRIRASAGEIBISyicH attRiErakrgiments, one

or m&@@?%@éli&%ﬁ@%ﬁ@ﬁ%hﬂ%@%%%ﬁ%ﬂﬁm DN AR N Pasteride,
enanthate, %@L%ré%ste,%obut rate, dehydro-epiandrosterone, propionate,
a

turostgridecarott ¢y 288 acetdhR otfbitabi®ofoEpRURdR  include

methyletetrbie follgwiarie inshidad S-alnbatEpdisirse iIngteiiesdisucthandrolone
as finasteride, 15 turosteride, LY-191704 and MK-386). Other suitable

oxandrglapsuRienAzRigh FRIRgIRRS-aestrie, duERssastermesthforinba methyl
19-nofigsatakteonnalial e xymesterone.

Contrary to what might be expected from the activity of testosterone, the applicant has
found that testosterone may be administered in accordance with the invention to provide
rapid delivery without inducing sweating and odour that distress a subject. The
unacceptable levels of these side effects identified in the art have been attributed to the
presence of elevated testosterone.

In a preferred embodiment of this aspect of the invention, the invention provides a
method of treatment of testosterone deficiency in a subject comprising topically applying

to an area of skin of a subject a transdermal composition comprising:

a physiologically active agent selected from at least one of testosterone or
derivatives thereof;

a volatile carrier;
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oxandrolone, stanozolol, trenbolone acetate, dihydro-testosterone,
17-.alpha.-methyl- 19-nortestosterone and fluoxymesterone. Contrary to

WA AP be expected from the activity of testosterone, the BOPIEH0HE80763
20 found that testosterone may be administered in accordance with the
invention to provide rapid delivery wittfgut inducing sweating and odour
that distress a subject. The unacceptable levels of these side effects
identified in the art have been attributed to the presence of elevated

1 {Rast e W%EW@@W% @il aspect of the invention,

the invention provides a 25 method of treatment of testosterone

defieastyire ¥isebjsit} nawoplising tapiedlly applying to an area of skin of

a subject a transdermal composition comprising: a physiologically active

rqm_at one of testostergne,or, dgrivatives, thereof; a )
n °r€e§§3ﬁ‘§ %@ﬁgﬂ%@‘i1%%%%2!3%@%%@??&@33‘1’1‘1’&ﬁiﬁl???%&‘aﬁgr&tenhamer is
oclisaigdet orleelermstivpenageatibn nhiestesterchat lemst offesvistitsitgning  agent s
[ enf. | [me e carrier is isopropyl alcohol, the

P e g e R A A crone anc

the ghickening agent is 5 polyvinylpyrrolidone. These may be in the

fARRINY GaFESRtages: 30% viv carrier; 8% wiv enhancer; 1 % wiv active;

2% w/v thickener; 10 10% v/v sterile water; and the balance ethanol. In

adutvevemhacdoeent, there is provided a transdermal drug delivery

composition consisting essentially of the above 6 components in those

p{elg)%ﬂpgéﬁ\l)ganother form of the invention, these 6 components in

these proportions are used in the manufacture 15 of a medicament for the

treatment of a subject, particular a subject in need of treatment
2% wilv thickener:

10% vl/v sterile water: and
the balance ethanol.

In another embodiment, there is provided a transdermal drug delivery composition
consisting essentially of the above 6 components in those proportions. In another form
of the invention, these 6 components in these proportions are used in the manufacture
of a medicament for the treatment of a subject, particular a subject in need of treatment
with the active. For example, a subject suffering from decreased testosterone blood
levels is treated with a composition where the active is testosterone or a related
androgenic agent or testosterone derivative as set out above.

In further embodiments, the invention provides a method of treatment of oestrogen
and/or progestin deficiency, a method of treatment of chronic pain, and a method of
treatment of anxiety related disorders. Other actives as set-out below are also
contemplated for use with the invention.

In one embodiment, a composition containing testosterone as the active agent is
applied to the axilla of a patient to deliver testosterone resulting in a blood level of at
least a predetermined amount. In one embodiment, the predetermined amount is the
normal range. In the case of testosterone, the blood level achieved is at least 200
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with the active. For example, a subject suffering from decreased
testosterone blood levels is treated with a composition where the active is
WRRIWsteEdde or a related androgenic agent or testosterone dBEVANRI@E000763

set out above. In further embodiments, the invention provides a method of

treatment of oestrogen 20 and/or progestin deficiency, a method of

treatment of chronic pain, and a meth 8 of treatment of anxiety related

disorders. Other actives as set-out below are also contemplated for use
ng/dLwithefezablye 800A1 000 negédhbofreteraia\; ding axitigposiiaaiigngnly applied to the
testosterone as the active agent is applied to the axilla of a patient to
‘deliver testosterone resulting in a blood level of at 25 least a

predetermined amount. In one embodiment, the predetermined amountis
Physitagigafyaiaelivr. agemnéscdbatomastdeeeronedtie dhpdiransdgemaltiyg delivery

compB&1fais AN PredaptlichentdrGhAAZORIRARY dOYtEmiBXFRIVe agents
. 300-1000 ng/dL. Preferably, the composition is only applied to the axilla. .

Wh'ChFﬂWsﬁﬂHm@g%\&ﬂheﬂé@é&%%aﬂﬁﬁhwﬂﬁwétﬁiﬁftﬁlﬁt%[ﬁ%é‘mw%@“ and which

can BEIMEINFOMRARNIRI HdnereSBAHIBURIHP WG UHB 3ANSIREANYLTof the dermal

systemically active agents 5 which are compatible with the penetration

pencigfinh&aasiask ioraskig v anderimst elfaeh dhiese astiveragenisugfie preferably
theraya,»@t%)aaarti%ltﬁiéy(\g%u%@d@iﬁ{émgﬁaﬁ%gggmal penetration

enhancer to achieve a desired éffect. These active agents are preferably

therapeutics, and include (groupe therapeutic class): (a) Alimentar

@) LIRS SRS A TR LA AT HBRERo s, 870 GPhenoxylate,
|dppeaantideaaddigssyganiiae(b) Cardiovascular System agents
including: (i) anti hypertensives such as hydralazine, minoxidil, captopril,
epalaprl idi i i ine, diazoxide, guanethidine,

(b) meé%%/[i '\6%%?{%?3(% Sl%?ﬁ?l?h%??jﬁéﬁ%%) Calcium channel blockers
such as diltiazem, felodopine, amlodipine, nitrendipine, nifedipine and
vElapardintifiyPamensiMrEmiticBu @ ab Yirrdringhe NiBexiside, captopril, enalapril,

disopyrafigiine, prazosin, debrisoquine, diazoxide, guanethidine, methyldopa,

axilla

reserpine, trimetaphan;

(i) Calcium channel blockers such as diltiazem, felodopine, amlodipine,

nitrendipine, nifedipine and verapamil;

(i)  antiarrhythmics such as amiodarone, flecainide, disopyramide,

procainamide, mexiletene and quinidine;

(iv) antiangina agents such as glyceryl ftrinitrate, erythritol tetranitrate,
pentaerythritol tetranitrate, mannitol hexanitrate, perhexilene, isosorbide

dinitrate and nicorandil;

(v)  beta-adrenergic blocking agents such as alprenolol, atenolol, bupranolol,
carteolol, labetalol, metoprolol, nadolol, nadoxolol, oxprenolol, pindolol,
propranolol, sotalol, timolol and timolol maleate;

(vi)  cardiotonic glycosides such as digoxin and other cardiac glycosides and

theophylline derivatives;
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(c)

(d)

procainamide, mexiletene and quinidine; (iv) antiangina agents such as
glyceryl trinitrate, erythritol tetranitrate, 20 pentaerythritol tetranitrate,

WOorRApeiki & xanitrate, perhexilene, isosorbide dinitrate and niReTahHA(&/P00763

beta-adrenergic blocking agents such as alprenolol, atenolol, bupranolol,
carteolol, labetalol, metoprolol, nadol@],.nadoxolol, oxprenolol, pindolol,
propranolol, sotalol, timolol and timol Qnaleate; 25 (vi) cardiotonic
glycosides such as digoxin and other cardiac glycosides and theophylline

d@dwati\wmmoMM@@MNas/ommaamvii)mm@dmngi,c fenoterol,
S“m“'a’]&?@k‘énaﬂﬁ&dé?%'ﬁﬁaﬁﬁ@eﬂﬂjbqe?%ﬂoé%ﬁ!}gté?ﬁ&{eg%lms erol, terbutaline,

orciprenaline, rimetérol, salbutamol, salmeterol, terbutaliné,” dobutamine;,
phenyleghhbiutarpinenynhemdaptinephesyiprepardianeingdpaepdatpbedrine and
(viii) vasg, 'Q]tﬂﬁesuch as cyclandelate, isoxsuprine, papaverine,

dipyrimaddle, isoSorbide dinitrate, phentolamine, nicotinyl alcohol,

co-dergocrine, nicotinic acid, glyceryl trinitrate, pentaerythritol tetranitrate

i anvasRiilaiem sy eh ARisyalirednaia SRR aRARgYRIIRMipyrimadole,
dihydrogsgginpine, difitRaislySpriftolRRMESN ARDHWNAERERLI(C) ddld@Sgocrine,

Affecting Blood and Haemopoietic Tissues including: (i) Anticoagulants )
and thrdnidic agdn@l¥erR L nilienPatserihbtolletrapiitdiaaand xanthinol;
weight hggarins such as enoxaparin; streptokinase and its active

derivatives; and 15 (ii) haemostatic agents such as aprotinin, tranexamic

acid and protamine. (d) Drugs Affecting the Central Nervous System .
o cing G LR ret e EhngEiRe B F o HUSStRe gctarmine,
such asrethgsergibinepiZitiftexundsuamnaidiptaiextropropoxyphene,

fentanyl, alfentanil, sufentanil,

Drugs Affecting Blood and Haemopoietic Tissues including:

)] Anticoagulants and thrombolytic agents such as warfarin, dicoumarol, low
molecular weight heparins such as enoxaparin; streptokinase and its

active derivatives; and

(i)  haemostatic agents such as aprotinin, tranexamic acid and protamine.

Drugs Affecting the Central Nervous System including:
)] Analgesics;

(ii) antipyretics including the opioid analgesics such as buprenorphine,
dextromoramide, dextropropoxyphene, fentanyl, alfentanil, sufentanil,
hydromorphone, methadone, morphine, oxycodone, papaveretum,

pentazocine, pethidine, phenoperidine, codeine and dihydrocodeine; and

(iii) Others include acetylsalicylic acid (aspirin), paracetamol, and

phenazone.
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hydromorphone, methadone, morphine, oxycodone, papaveretum,
pentazocine, pethidine, phenoperidine, codeine and dihydrocodeine; and

WQiRyREr8Snclude acetylsalicylic acid (aspirin), paracetamol, BAHAU2006/000763

(e)

(f)

(h)

(i)

@)

(k)

(N

(m)

phenazone. 25 WO 2006/128255 PCT/AU2006/000763 21 (e) Hypnotics
and sedatives such as the barbiturates, amylobarbitone, butobarbitone
and pentobarbitone and other hypnot%@ and sedatives such as choral
hydrate, chlormethiazole, hydroxyzine and meprobamate. (f) Antianxiety

dd&ntpﬁoslaag S&ﬁhﬁmae(ﬁmhpﬁaébediarbﬂqmsbmgépdvﬁpr&b, butobarbitone
chigy %?%%%ﬂﬁoﬁ@%%%@'w &?&S'éHaZQBGQWé%”H[%e%Q”&horaI hydrate,
flurazepam, lorazepam, nitrazepdarn, oxazepam, temazepam an

tchianethigzoleukydmixyzing andhyeprofamaigs such as the

phenothiazines, chlorpromazine, fluphenazine, pericyazine,

DRW%&%@U&”?ei@pfﬁéaﬁéﬁ?zdﬁigﬂgéﬁi%, HPrEYIaREr I B/Mazepam,

and the butyrophenones, droperidol and haloperidol and the 10 other

FriipEgErsRoYitRsdokAzMiRtdoraee Rt siererRamitivniRagepam, flurazepam,
ABHEIRSBRRAMIFS AR BXasdpuHic RdSEseRIaMa araiBiaRine,

clomipramine, desipramine, dothiepin, doxepin, imipramine, nortriptyline,

' , .protriptylir d trimi [ d the t lic _. .
R AR el A Ish e roRtanE BRges FSBremazine,
sthaphas idina(hoedeiczirtep penplizinezitia N prympetine g thishropeladenttiridazine
and selective serotonin re-uptake inhibitors such as fluoxetin ,

A OB BR A B RN LR ASP 25 43 hlgReLidol and the
sottteasidieicho(@) dnotiakindinasrismoeits, Shidthisdaeraned (fhium.
Anti-parkinson agents such as amantadine, benserazide, carbidopa,

%@m% aHFé"'_ZtrQlE’&’ﬁe, bigeriqgg, b?ﬁ%f@" %{Rﬁé!%‘?&%m amitryptyline,

1 2 agonists such as
S{oripramiogy|-Nigsinfanyieehy| siothigpiihy dloxgpimalinngpeeaBe, (1) nortriptyline,
i?ﬁﬁﬂ%ﬁ | éﬁ@”ﬂé{ BraRiRL A &HHQ% i h
gﬁ%rﬁo arbit ne,% ylp enog@%ﬁone ar%cg ccgﬂggmaze {I*]r?té’antldepressants sue
efisosuidnsigEn nandstik@nmenoamine oxidase inhibitors such as isocarboxazid,
phenelizine, tranylcypromine and moclobemide and selective serotonin re-uptake

inhibitors such as fluoxetine, paroxetine, citalopram, fluvoxamine and sertraline.
CNS stimulants such as caffeine.
Anti-alzheimer's agents such as tacrine.

Anti-parkinson agents such as amantadine, benserazide, carbidopa, levodopa,
benztropine, biperiden, benzhexol, procyclidine and dopamine-2 agonists such
as S(-)-2-(N-propyl-N-2-thienylethylamino)-5-hydroxytetralin (N-0923).

Anticonvulsants such as phenytoin, valproic acid, primidone, phenobarbitone,
methylphenobarbitone and carbamazepine, ethosuximide, methsuximide,

phensuximide, sulthiame and clonazepam.

Antiemetics, antinauseants such as the phenothiazines, prochloperazine,
thiethylperazine and 5HT-3 receptor antagonists such as ondansetron and

granisefron and others such as dimenhydrinate, diphenhydramine,
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phensuximide, sulthiame and clonazepam. 25 (m) Antiemetics,
antinauseants such as the phenothiazines, prochloperazine,

WRpYRsETAZine and 5HT-3 receptor antagonists such as ondAEAFEAaRE0763

(n)

(0)

granisetron and others such as dimenhydrinate, diphenhydramine, WO
2006/128255 PCT/AU2006/000763 22 metoclopramide, domperidone,
hyoscine, hyoscine hydrobromide, hy gcine hydrochloride, clebopride
and brompride. (n) Musculoskeletal System including: (i) Non-steroidal
afelationraming.agirmpeiitanag theascioemibyasaines bydsobimitleal hyoscine

CRPaHRRRAL lERRRIRERIRY BrchBadauprofen, lurbiprofen,
keto

profen, aclofenac, diclofenac, aloxiprin, aproxen, aspirin, diflunisal,
fenoprofen, indomethacin, mefepnamic acid, naproxen, phenylbutazone,
p%ﬁ@&’ﬂ?gﬁ‘ﬁ%bﬁﬁaﬁ@éﬂ%@%d, sulindac, desoxysulindac,
tenoxicam, tramadol and ketoralac; 10 (ii) Additional non-steroidal
aifiinflaiorastgra@igehtmidiflacanaterioagetttehoudion tiesti eacerticimixtures or
dermal penetratign enhancers include salicylamide, salicylic acid .
flufenisa'f?%'gfga %citee,qﬁgﬁg)éngrgwhgrgaﬁaqu@‘%a,brpgm%aﬁ%eﬁbgmg%eﬂurblprofen,
oxypherkeitgrofien apainienacnidiziofendtfalexiicincidpet@nerdspirin, diflunisal,
cIonixin,fmecIof namjccgcid g)%%nlxin, cojchicing, 15 gemecolcine

allopurit ST SR A TS TG G 5 i HRRIGREHE, phenylbutazone,

enz
indoxolepinvixeczote, méalizyiarhigiroctdalicdicparacide nesuliydiachloddeoxysulindac,

tetrydamjine in rine hydrpchloride, fluprofen, ibufenac, naproxol,
n?é@]d)?ﬁé‘& fjr Pﬁ’ﬁﬁlﬁl %}{I% Repor ac

fenbufen, cinc en midone sodium, fenamole, flutiazin,
metazamide, letimide hydrochloride, nexeridine hydrochloride, 20

otithzanfidelinom s teeeidikroindammaiooiagsoiadiichirate be formulated
tesicam;desiiglplfaelinafd rifemidaign &) SRRUAMBACIL A Ers  include

such as penicillamine, aurothioglucose, sodium aurothiomalate,

methotrSR¢Yanider saliewiciacidudbfenisaksalsalain, dsethapalamine salicylate,
diazepaginfysihrRzaP Eifipyrine,  oxyphenbutazone, apazone, cintazone,
flufenamic acid, clonixeril, clonixin, meclofenamic acid, flunixin, coichicine,
demecolcine, allopurinol, oxypurinol, benzydamine hydrochloride,
dimefadane, indoxole, intrazole, mimbane hydrochloride, paranylene
hydrochloride, tetrydamine, benzindopyrine hydrochloride, fluprofen,
ibufenac, naproxol, fenbufen, cinchophen, diflumidone sodium, fenamole,
flutiazin, metazamide, letimide hydrochloride, nexeridine hydrochloride,
octazamide, molinazole, neocinchophen, nimazole, proxazole citrate,

tesicam, tesimide, tolmetin, and triflumidate;

(i)  Antirheumatoid agents such as penicillamine, aurothioglucose, sodium

aurothiomalate, methotrexate and auranofin;

(iv) Muscle relaxants such as baclofen, diazepam, cyclobenzaprine

hydrochloride, dantrolene, methocarbamol, orphenadrine and quinine; and

(v)  Agents used in gout and hyperuricaemia such as allopurinol, colchicine,
probenecid and sulphinpyrazone.

Hormones and Steroids including:
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25 hydrochloride, dantrolene, methocarbamol, orphenadrine and quinine;
and (v) Agents used in gout and hyperuricaemia such as allopurinol,

WQaMhItI82S probenecid and sulphinpyrazone. (0) Hormones 336400763

including: WO 2006/128255 PCT/AU2006/000763 23 (i) Oestrogens such

as oestradiol, oestriol, oestrone, ethi%oestradiol, mestranol, stilboestrol,
dienoestrol, epioestriol, estropipate and zeranol; (ii) Progesterone and

other progestagens such as allyloestrenol, dydrgesterone, lynoestrenol,
rdrgeststiogengndiuchecran@eigEadiohoregssietonecabangistetbinyloestradiol,

B RS oo 4RO O PR BARP 8lanol

(iii) Antiandrogens such as cyproterone acetate and danazol; (iv

Antioestrogens such as tamoxifen and epitiostanol and the aromatase
idhibitoFRIASRSIRISRRe AN 4-HNxy-RFRPesiasstRneStifditsas  allyloestrenol,

derivatiygargbQtersHageNGIEtRBABPIIC REIRsHRICh ABIEHHPREREINE eclometrine,

methyltestosterone, clostebol acetate, drostanolone, furazabol,

nandrolBREtisiirnene, NrEstBiEtRs PR nIRfSTRIScegRStodene,  levonorgestrel,
dihydrorReirstopBgedteraih andgibybst@nortestosterone and

fluoxymesterone; (v) 5-alpha reductase inhibitors such as finasteride,

turQsteride, LY-191704 15 and MK-386; (vi) Carticosterojds such as

e A SR AR R S L e ksone,
dexamethasone 21-phosphate, fludrocortisone, flumethasone,
flimcinohitiahimgensicsudbsanidemiiiiemcimake shiliestanohcade theidaromatase
fluocort lcinant P q'i&ﬂ% Wi LS9 its derivati
hydrocoﬂr{tﬁs@t\%m?%\%@%%%%%é rti onexg%%%/)rate ’é‘r(?;i/o rgcao?t(iislo?]e erivatives.

21-acetandmaeyipredntibnic peenis slopk apiesinstisnae, methyltestosterone,
21-pho%@5@[@og1regeés[ RS, THASREIRRR, MRMEABIaNe iyt (WRandrolone,

Further steroidal anti inflammatory agents such as cortodoxone,
stanozolol, trenbolone acetate, dihydro-testosterone, 17-.alpha.-methyl-

19-nortestosterone and fluoxymesterone;

(v)  5-alpha reductase inhibitors such as finasteride, turosteride, LY-191704
and MK-386;

(vi)  Corticosteroids such as betamethasone, betamethasone valerate,
cortisone, dexamethasone, dexamethasone 21-phosphate,
fludrocortisone, flumethasone, fluocinonide, fluocinonide desonide,
fluocinolone, fluocinolone acetonide, fluocortolone, halcinonide,
halopredone, hydrocortisone, hydrocortisone 17-valerate, hydrocortisone
17-butyrate, hydrocortisone 21-acetate methylprednisolone, prednisolone,
prednisolone 21-phosphate, prednisone, triamcinolone, triamcinolone

acetonide;

(vii) Further steroidal antiinflammatory agents such as cortodoxone,
fluoracetonide, fludrocortisone, difluorsone diacetate, flurandrenolone
acetonide, medrysone, amcinafel, amcinafide, betamethasone and its
other esters, chloroprednisone, clorcortelone, descinolone, desonide,
dichlorisone, difluprednate, flucloronide, flumethasone, flunisolide,

flucortolone, fluoromethalone, fluperolone, fluprednisolone, meprednisone,
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(@)
()
(s)

(t)
(u)

(v)

25 fluoracetonide, fludrocortisone, difluorsone diacetate, flurandrenolone
acetonide, medrysone, amcinafel, amcinafide, betamethasone and its

WQRRGBe/ B82S, chloroprednisone, clorcortelone, descinolone, d8§drdR006/000763

dichlorisone, difluprednate, flucloronide, flumethasone, flunisolide,

flucortolone, fluoromethalone, quper%g??e, fluprednisolone, meprednisone,

WO 2006/128255 PCT/AU2006/000 24 methylmeprednisolone,
paramethasone, cortisone acetate, hydrocortisone cyclopentylpropionate,
cortodmbym@m@dmeolmﬁ@ro@ammamatecomﬁaﬁaraﬁ@tat% hydrocortisone
acetoni P?a SB(F B a@n@ﬁ%ﬂ@eﬂd&‘é%m@g‘aﬁ%?ocomsone acetate,

betamet zOate, chloroprednisoné acetate, 5 clocortolone

acetatefld@ém!mr@l@’l@cetoﬂ‘i@éoﬂl@%mm?ﬁﬁ@ﬁf@nﬁlchI@Wﬁ@etat@mcmaﬁde
diflupregaatf di Hﬁ%ﬂ@'d%é{%%%%ﬂ% PiyaIRisatdunislinsREaRBNe  acetate,

fluperolone acetate, fluprednisolone valerate, paramethasone acetate,
predms@l@ﬂ@iﬁl@loﬁﬁadm@&ﬁfﬁi@mun@ﬁﬁ@%@ﬁ@ceto@ﬁ@@%@%waz(ﬂeSOX'metaSOne

formOCQf@HIaﬂgdﬂéaé%let]al(?e(v'a}fﬁwgéﬁé@”ﬂﬁag?o?ﬂﬁjeth?lhﬁ@!HQsone pivalate,

derivatives or analogs such as corticotrophin, thyrotropin, follicle

stimulafitgirelifoncaget#e, lutbimsidonermanelate) aﬂ'dﬂﬁﬁﬁﬁ@@!ﬂﬂﬂw invalerate,
releasinghopmane (AR Hcliatd Y i SRiBRIREEY Ch e @RGP NINriamcinolone

thyroxine and liothyronine and antithyroid agents such as carbimazole

and propgacsiraitieaperivggl daereanstal aRd aiva#efmone agents

such as octreotide. (q) Pituitary inhibitors such as bromocriptine. (r)

waatlwmfé\wemmas ciraiphiie. 48livly PeeineaRBE ageaisaiogd such as

oz IR R o i MR, D8RS S lytenising

Systemiagaispe(HDiuirliep AHabtRspING iRz Meateshdiy@iRE N

loop diuretics, bendrofluazide, chlorothiazide, chlorthalidone, dopamine,

?ﬁ{ciope? hlaz h%drochloroth|a2|glecéﬁlgﬁ,%midﬁwa§([%si%%d liothyronine and

ethycho h|a2| meto?az
antithyroid agents such as carbimazole and propylthiouracil; and

(x)  Other miscellaneous hormone agents such as octreotide.
Pituitary inhibitors such as bromocriptine.
Ovulation inducers such as clomiphene.

Hypoglycaemic agents such as insulin, chlorpropamide, glibenclamide, gliclazide,

glipizide, tolazamide, tolbutamide, rosiglitazone and metformin.
Genitourinary System agents.

Diuretics such as the thiazides, related diuretics and loop diuretics,
bendrofluazide, chlorothiazide, chlorthalidone, dopamine, cyclopenthiazide,
hydrochlorothiazide, indapamide, mefruside, methycholthiazide, metolazone,
quinethazone, bumetanide, ethacrynic acid and frusemide and potassium sparing

diuretics, spironolactone, amiloride and triamterene.

Antidiuretics such as desmopressin, lypressin and vasopressin including their

active derivatives or analogs.
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(W)

(x)

qguinethazone, bumetanide, ethacrynic acid and frusemide and potassium
sparing 25 diuretics, spironolactone, amiloride and triamterene. (v)

WG IRERSs such as desmopressin, lypressin and vasopressh¢HaR{I9g000763

their active derivatives or analogs. WO 2006/128255

PCT/AU2006/000763 25 (w) Obstetr'% drugs including agents acting on

the uterus such as ergometrine, oxyfocCin and gemeprost. (x)

Prostaglandins such as alprostadil (PGEL1), prostacyclin (PGI2), dinoprost
(Plesietizdings2 inghdngndgeistsprasiiog 5ofy) thetivierobissdhclaslirggometrine,

%Qﬁﬁlgﬁ%og%@%i?&@s cephalexin, cefoxytin and cephalothin; (i)

ilins suc moxycillin, amoxycillin with clavulanic acid, ampicillin,
bacampicillin, benzathine penicillin, benz cl&enicillin, carbenicillin

dreestamiandias ueh pRen AR GhRREhbthpTestAsHRNUESIZiIidinoprost
¥presageinnrtocsasiln atieersildispassigiziocillin; (i) tetracyclines such

as minocycline, chlortetracycline, tetracycline, demeclocycline,

doxycycline, methacycline and oxytetracycline and other tetracycline-type
MM‘EE&@E FﬂﬁTUglf)Qosides such as amikacin, gentamicin, kanamycin,

neomycin, 15 netilmicin and tobramycin. Antifungals such as amorolfine,

i§id conazephalospdaming slecle esreepma)erinp nafmiytinyadtice poedothime,

bifonazole, amphotericin, griseofulvin, ketoconazole, fluconazole and
hgytoshmicAfeYaG @k rRiQRRNCKHRNG RINANRIE EAREHTE 286, ampicillin,
pyrithione and sodium pyrithiong; 20 {v) Quiinolones such as nalidixic o
acid, cikaeampieilifvfokenzaéiiogacipaniliv: okenayisapiiamidabenicillin,
such aspithatisURBIRIEARIE pRidHRARNG, BHBRSKRFRylpenicillin, flucloxacillin,
sulphamethizole and sulphamethoxazole; (vi) Sulphones such as
dapsonBeziecilii). otrerasiipeisaesliv antbrriesitineh as

chloramphenicol, clindamycin,

(i) tetracyclines such as minocycline, chlortetracycline, tetracycline,

demeclocycline, doxycycline, methacycline and oxytetracycline and other
tetracycline-type antibiotics;

(iv)  minoglycosides such as amikacin, gentamicin, kanamycin, neomycin,
netilmicin and tobramycin. Antifungals such as amorolfine, isoconazole,
clotrimazole, econazole, miconazole, nystatin, terbinafine, bifonazole,
amphotericin, griseofulvin, ketoconazole, fluconazole and flucytosine,
salicylic acid, fezatione, ticlatone, tolnaftate, triacetin, zinc, pyrithione and
sodium pyrithione;

(v)  Quinolones such as nalidixic acid, cinoxacin, ciprofloxacin, enoxacin and
norfloxacin. Sulphonamides such as phthalylsulphthiazole, sulfadoxine,

sulphadiazine, sulphamethizole and sulphamethoxazole;
(vi)  Sulphones such as dapsone; and

(vii) Other miscellaneous antibiotics such as chloramphenicol, clindamycin,
erythromycin, erythromycin ethyl carbonate, erythromycin estolate,
erythromycin  glucepate, erythromycin ethylsuccinate, erythromycin

lactobionate, roxithromycin, lincomycin, natamycin, nitrofurantoin,
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25 erythromycin, erythromycin ethyl carbonate, erythromycin estolate,
erythromycin glucepate, erythromycin ethylsuccinate, erythromycin

Woeh1dsPafe, roxithromycin, lincomycin, natamyecin, nitrofurarRé6ilANZH06/000763

(aa)

(ad)

(ae)

2006/128255 PCT/AU2006/000763 26 spectinomycin, vancomycin,

aztreonam, colistin IV, metronidazole, tinidazole, fusidic acid and

trimethoprim; 2-thiopyridine N-oxide;%%logen compounds, particularly

iodine and iodine compounds such as iodine-PVP complex and
diiodoh§BestinQuMydidxa¥aREOPHEIR; cRISraekidme; islbrod\ingnetronidazole,

Compo‘ii?ﬁ&é_?&@%%@@fé”%@%(%n}ﬁgﬁwg’r@'&b%’ﬁfsﬂfH&??HHThéﬁwoxide; halogen

ethambutol, isoniazid, pyrazinamide, picin and clotazimine. o
AntimaReraRaingsap#iisidaiiniedemachiadine campedosgsesuch as iodine-PVP

hydrox&ﬂ%%pin%win@ﬁodgﬁ%lm §ARY NlelarkiBRodiR?) ABHIBRkxidine;

agents such as acyclovir and acyclovir prodrugs, famciclovir, zidovudine,
didanosihioreRIMiRFeORRAVIS: denrentnareXidgquinavir, indinavir,
ritonavir, n- docosanol, tromantadine and idoxuridine. (ab) Anthelmintics
such as mebendazole, thiabendazole, niclosamide, praziquantel, pyrantel
embonate and diethylcarbamazine. 15 (ac) Cytotoxic agents such as

plic cin, cyclophosphamide, dacarbazing,, fluorouracil and its prodru -

AR, T erar IR Camhek ol B e, Thampicin

mmmme._memmms gumtaetsaphhgaﬁumerqamomtf_iammm chloroquine,
yipRazaslc aci(ad Metahelzm anenis ineliding gnorectic and

weight reducing agents such’as extenfluramine, Tenfluramine,

diethylpropion, mazindol and phentermine. (ae) Agentsusedin _
Hypliyiralceeenis such as eavalevir ang@eyalnsrietaias tfamcidays, zidovudine,

JEGMABR RO BAR ISR (M RARRIKEIONY I SHAHAR 28GR AGHH AGndXir, ritonavir, n-

antitussives such as ethylmorphine, dextromethorphan and’pholcodine; 25

(fpeepabalrdragsntacireseed Idostaigieromhexine, emetine,

guaiphenesin, ipecacuanha and saponins;
Anthelmintics such as mebendazole, thiabendazole, niclosamide, praziquantel,

pyrantel embonate and diethylcarbamazine.

Cytotoxic agents such as plicamycin, cyclophosphamide, dacarbazine,
fluorouracil and its prodrugs [described, for example, in International Journal of
Pharmaceutics 111, 223-233 (1994)], methotrexate, procarbazine, 6-

mercaptopurine and mucophenolic acid.

Metabolism agents including anorectic and weight reducing agents such as
dexfenfluramine, fenfluramine, diethylpropion, mazindol and phentermine.

Agents used in hypercalcaemia such as calcitriol, dihydrotachysterol and their

active derivatives or analogs.
Respiratory System agents including:
(i) antitussives such as ethylmorphine, dextromethorphan and pholcodine;

(i) expectorants such as acetylcysteine, bromhexine, emetine, guaiphenesin,

ipecacuanha and saponins;
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WO 2006/128255 PCT/AU2006/000763 27 (iii) decongestants such as
phenylephrine, phenylpropanolamine and pseudoephedrine; and (iv)

W RPEhI3DAsm relaxants such as ephedrine, fenoterol, orciprBfaliE2006/000763

(ag)

(ah)

(ai)

(aj)

(ak)

(al)

(am)

(an)

(a0)

rimiterol, salbutamol, tulobuterol, sodium cromoglycate, cromoglycic acid
5 and its prodrugs [described, for example, in International Journal of
Pharmaceutics 7, 63-75 (1980)], terb ?aline, ipratropium bromide,
salmeterol and theophylline and theophylline derivatives. (ag) Allergy and
IGiinundeyengastaydats suthdings (i) phemittahiines swheaylpfepriolanine  and
cyclizin lizine hydroxyzine, 10 brompheniramine,
chlorphé%%gbﬁﬁri%éﬁg@rﬁgééﬂg cyproheptadine, dexchlorpheniramine,
diphenhydramine, diphenylamine, doxylamine, mebhydrolin, pheniramine,
t(n.»sb|idih@mgamdiﬁammﬁaw ) AstRBeHEerfansiatel, orciprenaline,
astemizalerdAsRUgHNG AR SEHHIMRIERN) %@%W%ﬁ%ﬁg@g‘%@%%ﬁnoglwic acid
ibu

bupivacaine, amethocaine, lignocaine, cinchocaine, caine,

mepivaBBfellprisesigantdeaadeathe foriexaaale. chiniitematipnal deumal  of

as cerapudemdearlfsierat anssires Ay, forImmRYediSKfrSSIUIAr bromide,
repair [Man, et al. J. Invest. Dermatol., 106(5), 1096, 1996].. (aj)
Neuronf@daig sl andhegrhylisgandSaeBmdins AgRYati¥ERonium,

pancuronium, atracurium, gallamine, tubocurarine and vecuronium. 20

(AMp Ry ek dmensadi Sysigentsgints Religigne, bupropion and ibogaine.
(al) Insecticides and other pesticides which are suitable for local or

P R R A N i

desenshisatiphenicinziseousehiogeheitiaitingen. (al9mastinenal ygneheptadine,

such asyvitami (gl ami i ntiai: . _
2006/1%%@@@%%% 000 g&%ﬁéﬁﬂ}grﬁﬁ%’ Hiffenydhine, - doxylamine,
mebhydrolin, pheniramine, fripolidine, azatadine, diphenylpyraline,

methdilazine, terfenadine, astemizole, loratidine and cetirizine.

Local anaesthetics such as bupivacaine, amethocaine, lignocaine, cinchocaine,

dibucaine, mepivacaine, prilocaine and etidocaine.

Stratum corneum lipids, such as ceramides, cholesterol and free fatty acids, for
improved skin barrier repair [Man, et al. J. Invest. Dermatol., 106(5), 1096, 1996].

Neuromuscular blocking agents such as suxamethonium, alcuronium,

pancuronium, atracurium, gallamine, tubocurarine and vecuronium.
Smoking cessation agents such as nicotine, bupropion and ibogaine.

Insecticides and other pesticides which are suitable for local or systemic

application.

Dermatological agents, such as vitamins A and E, vitamin E acetate and vitamin
E sorbate.

Allergens for desensitisation such as house dust mite allergen.

Nutritional agents, such as vitamins, essential amino acids and essential fats.
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(ap) Keratolytics such as the alpha-hydroxy acids, glycollic acid and
salicylic acid. (aq) Psychicenergisers, such as 3-(2-aminopropyl)indole,
WE2ARiA%butyl)indole, and the like. (ar) Anti-acne agents sURHT&EU2006/000763

containing isotretinoin, tretinoin and benzoyl peroxide. 5 (as)
Anti-psoriasis agents such as contai%igg etretinate, cyclosporin and
calcipotriol. (at) Anti-itch agents sucfias capsaicin and its derivatives
such as nonivamide [Tsai, et al. Drug. Dev. Ind. Pharm., 20(4), 719,

(ap) Kevdioldigs/mtithatiribey@ehrehymiicacids ateeollie frichandmalioticoncid.

axillary sweating and for the control of prickly heat. The antiperspirant

(aq) PHEHIRIGRIESUSIAS adBpsIRRIIBIIEpY iR B! BebsliReHUMiNsle, and

scopolamine, methscopolamine bromide, and the new class of soft
ﬂ?ﬁﬁﬂ%ﬁ%pirants, guaternary acyloxymethyl ammonium salts [described, for
example, by Bodor et at, J. Med. chem. 23, 474 (1980) and also in United

(ar) KHingdemeSmsmiicaien bo c3nlARIY ipublitirarin]dretiddinlar8bébzay)peroxide.
Other physiologically active peptides and proteins, small to medium-sized

(as) z\e fjdggrig' s 3GEH s“%ﬁ%'w gggg%%ﬁ%ﬁ{%@%?&” Qy'@ogtégﬁﬁfaﬂﬁ chﬁcipotriol.

Clivé agents are androgens, pr rone; oestrogens,
preferably estradiol; progesterone and other progestagens;

(at) Potidich @gants;sueh angarsaln@NErEfAyAYSSHEN Asniyanide [Tsai,
FNC Y SIS ARBNShAFRIEa6!M) 2P1i¢ M@ In another embodiment,

the compdOsition may further includé a second active agent to provide the

) B St ora e el The Secon AR SN oot

agRNTB(SHECaRtRYDfSHRtIaNthkataiDse itipeispirgtnistiaitti-afiagents such as
acids). 25, Preferably the.second active

agents, antioxidants, and hydr lami
@%ﬁﬁg%?i%tiﬂ%ﬁfﬁ’aﬁéﬂﬁqe%ﬁém%f [N, SCEBRIFDING aragliggopolamine
e o ol

L n yet another iment, the
SRR S AR CO LT DEP ol AR SS odnited ghem. 23, 474
i"EO8Y Hraredisnis rumitbe KilsgdahioSItiiditives N&xa01023 @f published Jun.
27, 1979].

(av) Other physiologically active peptides and proteins, small to medium-sized

peptides, e.g., vasopressin and human growth hormone.

Preferably the active agents are androgens, preferably testosterone; oestrogens,
preferably estradiol; progesterone and other progestagens; broncho-dilators; anti-
anxiety agents, preferably buspirone; and central nervous system agents, preferably

fentanyl.

In another embodiment, the composition may further include a second active agent to
provide the composition with additional usage benefits. The second active agent may be
any one of those listed above, or herbal extracts and/or cosmetic agents (such as, age

spot and keratose removing agents, anti-aging agents, antioxidants, and hydroxy acids).

Preferably the second active agent is an antifungal agent. Fungal infections are

common in areas of the body having higher production of heat and perspiration.
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additives include but are not limited to, humectants, deodorant agents,
antiperspirants, pH adjusting agents, preservatives, emulsifiers, occlusive
W gdets262uding without 5 limitation patches and film former8);T/AU2006/000763

solubilizing agents, colorants, and surfactants (including without limitation

anionic surfactants). The method of tié%invention is particularly suited to
treatment of testosterone insufficiency and the conditions and diseases
associated therewith. The invention may be applied to a range of active

In yet apeinensmipogisestitthertanposiieanyey fedheariepmprisesenacadeore inactive

agentd's %Hvﬁ{é(%‘ﬁ%eiﬁ%?é’é%rﬁé%%iﬂBeﬁB?éP%g%‘ saggéﬁf\';@é‘ylé%%ﬁealtes of such

__may € used to tre tvaI‘_IOl:IS Indications as already known by treat
additiveringiues duioaie et Hmitgdsteatiimeeiapisfeeedarrihegentheantiperspirants,
H SR SRS BRIMR B9SUIR [SFHIOICIONE i MMALVEMARIERy wi
P a%%qﬁga\geeﬁt{o’treat testosterone defFigciﬁ@ncy in(r\:ntiienlan(;ic{?v%’omenﬁs’f‘r@?yIr 15g without

limitating destghimeaed ise feevee nelubilzii ragents coplosanisn ang surfactants
(includAG AR IRFIAHSHBRSAIGhRES L e Higjeof. There are number of closely

related androgenic compounds which are synthetically derivatized from
testosterone are known to provide the same or a similar physiologic

The mgthed £F otha JovarlioncistRagigelany putedild ifeRinentngfndestosterone
insuffitieMSNARCINE So\RtitIoHY YHE ddeass) ERTestheriigigncy may result

from disease or damage to the hypothalamus, pituitary gland, or testicles

.that inhibits hormone secretion and testpsterone production, .and is.als
The iy b G AR BeBerflG o1 250 RSt el petment of a
rangeprbdoatiitioasn [€adde alotade dhtedaliverysofecmsiradiog pevgegimeADHD agents
underdeveloped genijtalia, and,diminished virility, libida and/or desire, 2
and ATV R Rl Ony SaDorarils) gk gy known by
treatmenhienitgh otheray desetdmthtenigtcationed). 1t is classified by the location
of its cause along the hypothalamic-pituitary-gonadal axis: 0 Primary,

The fERIPUeTHR IS IES WRMRMP(IRERR %T%H?Q%@Qﬂﬁ?%e%sterone or a

Secondary, disruption in the pituitary Tertiary, disruption’in t
derivatiyediteraaiugay be used to treat testosterone deficiency in men and women and

the conditions and diseases resulting therefrom. The composition may comprise
testosterone or a derivative thereof. There are number of closely related androgenic
compounds which are synthetically derivatized from testosterone are known to provide

the same or a similar physiologic activity, as discussed above.

Testosterone production in both men and women declines naturally with age.
Testosterone deficiency may result from disease or damage to the hypothélamus,
pituitary gland, or testicles that inhibits hormone secretion and testosterone production,
and is also known as hypogonadism. Depending on age, insufficient testosterone
production can lead to abnormalities in muscle and bone development, underdeveloped

genitalia, and diminished virility, libido and/or desire.

Testosterone deficiency in men (hypogonadism) may be present at birth (congenital) or
may develop later (acquired). It is classified by the location of its cause along the

hypothalamic-pituitary-gonadal axis:

. Primary, disruption in the testicles
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The most common congenital cause is Klinefelter's syndrome. This
condition, which is caused by an extra X chromosome, results in infertility,
W@ aelgd2f@sfal and body hair, 5 abnormal breast enlargement PCT/AU2006/000763
(gynecomastia), and small testes. Congenital hormonal disorders such as
leutenizing hormone-releasing hormgﬁe (LHRH) deficiency and
gonadotropin-releasing hormone (GhRH) deficiency (e.g., Kallmann's
~syndrome) also may cause testosterone deficiency. Other congenital
. Sauscadany)disraptiende ibetpiwéerys (anorchism; also may be 10
acquired) and failure of the testicles to descend into the scrotum

. f«gﬁmcg@ﬁm}orﬁﬁ%@qugamgmmstosterone deficiency include
che

motherapy; damage occurring during surgery involving the pituitary

gland, hypothalamus, or testes; 1d malformation; head trauma that, . . .
The m%e%nﬁ@ﬂmﬁsmiﬁbg,amd%%%? We%m@?@%ﬁﬁ? S condHign. Wnich is
causedSBlatas bktrdefcienaniesanmie tiesalisuiehisfadititynedpaasiataciall and body hair,

testicular trauma; and tymours of the pituitary gl othalamus, or
abnormal frpast ﬁﬂ@&&éﬂ%ﬁ@b@?ﬁvm ﬁﬂ%ﬁ@%%%guated with an

increased rate of sexual problems or complaints in a number of studies.
Congefiiteiseopnobteindisedizes sackyas e dantzingl o wophetaieasine doromes (LHRH)

. ._and those with androgen defigie t iye se '

deﬁc'e'a%%ir%nffis 7 graa @QB%iF#\%ﬁéﬁgnﬁé{@g}&%r Stent gr%%*?ecur mtcg¥ e Kmann's

syndrodeficEscyr(ay abserdeptisterut efisigasythoughts and/or desire for, or
receptivity to, sexual activity, which causes personal distress. The cause

Other 'BNJSAHRAN Yo RES IGRARR URBKEL!oFIGAO e piRIieRiISIROtIso may be
Common physiological etlolo%l?es include hormone deficiencies,

acquiredg @iod faiurenfitertrsticlrtiociarsiRndino ds SoTRIVBY (R RoRehidism).

hormonal milieu caused by these etiologies can result in 25 decreased
Acquir@xealigesit. temiaetareadefidraiepdadiudieshanietitrapgy disndge occurring

. secondary to poor sexual aroysal and response, or to pain associated with
during s%ﬁ?%ctl()i‘fﬂ%‘?@ﬂ%ﬁaﬁ%\’%ﬂy Q%Hﬁfic%ww‘ﬁﬁﬁﬁ{ﬁﬂﬁi’ty % aﬁ?glr? % dlandular
malformaiainsddcieninsg mak exrsement agpothtitamumvinfastiemééegexuahingitis,

_.arousal disorder (FS 0.2006/128255 PCT/AU2006/000763 31.The . ..
Syl RGP PAAFR b AT RESE (e AL L ool fadiatins

testicufistagian andnemans wbthemituitary gland, hypothalamus, or testicles.

Androgen deficiency in women has been associated with an increased rate of sexual
problems or ‘complaints in a number of studies. These problems are frequently
encountered in oophorectomized women and those with androgen deficiency from other
causes. Hypoactive sexual desire disorder (HSDD) in women is the persistent or
recurring deficiency (or absence) of sexual fantasies, thoughts and/or desire for, or
receptivity to, sexual activity, which causes personal distress. The cause may be either
physiological or psychological or a combination of both. Common physiological
etiologies include hormone deficiencies, medications, and surgical interventions. Any
disruption of the female hormonal milieu caused by these etiologies can result in
decreased sexual desire. The lack of, or a decrease in, sexual desire may also be
secondary to poor sexual arousal and response, or to pain associated with sexual
activity. Another factor may be difficulty with inability to attain or maintain sufficient

sexual excitement, a condition known as female sexual arousal disorder (FSAD).
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Normal daily production of testosterone in normal young men ranges from
3-10 mg per day with diurnal variation (maximum "7am declining
WRRWegR#Mthe day). The aim of 5 testosterone therapy in méEAg2006/000763
deliver physiologic amounts of testosterone to the systemic circulation
producing serum testosterone levels \%hin the normal range for healthy
men (e.g. 300-1000 ng/dL or 10-35 nM). Several clinical studies have
demonstrated that in conditions such as female sexual dysfunction,
The methostabie dnivanticmanay, alsichesiapddd weatsorhgftesistbayséunction in men
and V\}SM’? 5. 10 to normal reproductive levels, is effective in improving sexual
function. The studies to date suggest that systemic administration of

doses ranging from 150pg to 300pg a day would be sufficient to return
Norme! daivepspdustian 96 ieiosiergs MnERabYALA0AVeR ANgRaBeEN3—10 mg per

day vilieRMHAOMBABLIEAT MXRIANGR a4 RedeARIRYiIBRINGHRWIIR G Ofhe aim of
conditions responsive to 15 testosterone therapy such as hypogonadism

testosigransgyIRereRY dBnBay) o SolivehiRsiriasitamairtpafidestosterone to the
systeSAENBIRAIEH BIAARIHGCsHHRR Ao HEASHE ABOBISSHRIRACHE RStHial range for

males (ADAM), anaemia from renal dialysis or chronic kidney disease,
healthymgn (BrasBiR-ANRI Makh, AcHe-#BMbs, infertility, libido, periodontal

disease, post-anabolic steroid abuse, dry eyes, diabetic retinopathy,
Severaitiokmiathystaiesubags dEmshetrtabithdedreaseditions daphitydimale sexual

ot R o S5 SRS RISt el
to noandl thepeoduatisit devededisn éffectieshipdinfgheviny seitaalifichatiemaThe studies to

volatile, splvent, pne.of the significant antages of the preferred
date LRSI, YR EH O A oh O Tep A OO LB o Lol 001G 2 day
would e atfficiagett 25 patbstdatyrtes dsteisrie) nddd tavicigls tremeshpamsaf levels in
androa%(%idoer}ltca:i”éﬁ{j\(/)v%irq%ﬁthers by confining administration to axilla. The

Fansdermal composition of the invention and the composition used in

accordance with the method of the invention do not interfere with the
The iayphiianommayd e eusiesthisr $igtattag caswidprodiratyoafteosritiais responsive to

ject. 06/1.28 / 3 ef .

testostRIRE! t)%@agg LR éé%nygoyé\#é%‘?é’rﬁ 38(9 Za) %%gm@ RIFS! Wasting

embodiment, the transder ompositio the’invention
Syndigghep dBigePasisi Bothatarakss, endepaustionrrpavskeeagndiogen deficiency in

adult FRERC[ABING! anaemia from renal dialysis or chronic kidney disease, benign

prostatic hyperplasia, acne, diabetes, infertility, libido, periodontal disease,
post-anabolic steroid abuse, dry eyes, diabetic retinopathy, retinopathy, and Lupus
Erythematosis decreased bone density (i.e. osteoporosis), hyperlipemia, predisposition

toward prostrate cancer, heart disease, angina, and hypertension.

When the composition of the invention and the composition used in the method of the
invention includes a volatile solvent, one of the significant advantages of the preferred
embodiment of the invention is that it dries rapidly, allows absorption of the active agent
(particularly testosterone), and avoids the problems of accidentally dosing others by
confining administration to axilla. The transdermal composition of the invention and the
composition used in accordance with the method of the invention do not interfere with

the application and use of other substances or products on the skin of a subject.
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which is formulated to dry on the skin within three minutes of application.

In this way we have found that the composition is driven into the skin and
WM& E82¥8rone composition 5 forms a reservoir in the skin VI§i&§006/000763

have found is particularly active in enhancing blood levels via the axilla

without the undesirable effects assocjated with high localised

subcutaneous testosterone levels in this region. The compositions used in

the method of the invention preferably have a drying time of less than

In the mass prafateed BRIPRAIMRNER Siedsansdermad soyresitiNRfithavavestion and the
compd&‘itﬂcﬂ'n%?@'ﬁ MR IRSHIRANE SRASSR AL AlisdBo'8 RItGrL!8BRy or aerosol

glass slide at room temperature (approx 20C) and using a four decimal
which jsfesnailaipstie BaypréNskinwitakdtise@ineirsoicprcalapotiiis way we
have fSURSASH 5k EBMEUHINIPISAIRG HTRS THRM3KRr8Rd eRetEsRssRidifee8nposition

may be averaged. For in vivo drying time measurement 10&5 applied to .
forms v leasriFrf the ks twhieh MesiigeeonRd ifeRRiRY!aRK #gtive in enhancing

blood TBFERUES P taKAl arthyiuy erbicalien i@ erizlassstasrystiFR)h localised

shine). The invention will now be described with reference to the following
subcutgpgapretestasierore IRVRIBSID HIIHEBIAR-examples are provided by way
of illustration of the invention and that they are in no way limiting to the

The cEAYISRILING iReeNiiPthe tHssapiEshE imexatipl g aliersisiychibed withying time of
reference to, the drawings. In the drawings: Figure 1 is a graph showin
les5 U455 TV MIScRRrh SR IR Gy vo tests. A
suitabp picatientdsigineolvissaiaaiiyoh tastqitesanspie oneaticiegmoglass slide at room
obtained after application,of a 25 deodorant spray to a_ compositipn .
tomp SRR RD R (RN TR AL e & Ry gnce the tme
take ftaslostesdield esnstsiavapoiteingbisimeshstedap fietiosuitingtiuayiolgy3imes from
L) to the same emhodiment of the invention as in Figure 2; WO
three Mﬂ%%ﬁ%ﬁ%@ﬁ@ﬁé@g% Figure 4 is a graph of the
testosterone permeation profiles obtained from the application of a
For indiffepetnying dbtenmeasiuemantrifonlsoaipiied (oitMaiabliesrrimst B2°C) of three
. nirol. kiqure 5. ' ion: nrafil ' isibl
subjev#% ré@ée@%p%gnﬂga@@ Ridhs FeyaiofRrimsRtenaialGhidBH (no visible
surface vehicle or shine).
The invention will now be described with reference to the following examples. ltis to be
understood that the examples are provided by way of illustration of the invention and

that they are in no way limiting to the scope of the invention.

Examples
The examples are described with reference to the drawings. In the drawings:

Figure 1 is a graph showing the variation in blood level of testosterone with time after
transdermal application;

Figure 2 is a graph of testosterone permeation profiles obtained after application of a

deodorant spray to a composition according to one embodiment of the invention;

Figure 3 is a graph of testosterone permeation profiles obtained after application of
ethanol (3 L) to the same embodiment of the invention as in Figure 2;
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15

another embodiment of the invention compared with application of a
control. 5 Example 1 This example compares the single dose
WQRYIeI38¥Rinetics of testosterone following application of a sR{GIAH3468P0763

a metered dose of a testosterone lotion to (a) the inner arm and (b) axilla,

in healthy women. 10 In this exampl(\aﬁ he composition (referred to here as

"Composition 1") contained the followihg components in the amounts by

weight specified. Table 1 Component Use Concentration Testosterone
FigureUsie Agraph ohthevtastositrareosrerior paabiesnhtaioeddrermthe application

oo USSR SRV ITRR AT

open label, two period study was conducted in 12 healthy premenopausal
Figure, ised. gmapth amep%ﬁaﬂ){@lrﬁsrm%aﬁme?w&ﬁ@ tERIRstigRPlication of
anoth&AhARRIRCLAT 6F HDIRRRR R SHRIRRIRR R Sdh® AYI B Ntrol.

according to the randomisation schedule. Samples were collected over

72 hours for each subject and subsequently analysed for testosterone

content. WO 2006/128255 PCT/AU2006/000763 34 Two women were

withdrawn from the study prior to the first dosing period. Ten women
Examplenbleted the study and the results are presented in the graph shown in
Figure 1. The baseline corrected data comparing testosterone. uptake

This éfS&%{H]HPE LR aRss RdNBRg RO W MHESKUIR b a5t rRUIBMEENE following

old increased uptake over the inner arm 5 (AUCo_72 was 5610.34

applicatian ofr acsitsieadmeccohparedaicd siosehg desfestaransiipliendar(a) the inner
arm ah@(@‘j\és{iﬁgﬁﬂlﬁ@gmym-was reported. Example 2

In this example, the composition (referred to here as “Composition 1”) contained the
following components in the amounts by weight specified.

Table 1
Component Use Concentration

Testosterone USP Active 1% wWiv%
Octisalate USP Penetration enhancer 8% wiv

Povidone USP Thickener 1-5 wiv%

Purified water USP Vehicle 10% viv
Isopropyl alcohol USP Vehicle 30% viv

Alcohol USP Vehicle balance

An open label, two period study was conducted in 12 healthy premenopausal women.

In each period, 1 mL of a metered dose testosterone lotion was applied as a single dose
to either the inner arm or the axilla according to the randomisation schedule. Samples
were collected over 72 hours for each subject and subsequently analysed for
testosterone content.
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This example investigated the cumulative testosterone permeation
through human skin in vitro following deodorant spray application. 10
WERREIGSES in vitro diffusion studies were undertaken using eR€i5&d/2006/000763

human, male abdominal skin whereby the deodorant was applied to the
skin surface at pre- determined times after the topical application of a 5pL
dose of a testosterone lotion, formul§ d according to example 1. These
experiments were performed over 24 hours using stainless steel, flow

Two wihnoeigiweifeugitideelis Hesrdtoe shedy preciibduepiisshislesipaetiodpeten women

|.1.98 3 :

comnfi f O A0 A8l AT A S e s 1. T

baselinpptietastezd) defaiteonoparineshestosi¢rana umtake fionpits. &dlamangl. the inner
’ g i il dog iy . _

am f3{R PR TR SUGRENIG AT HORARLEQPENE Y At nor o

(AUCdizonds E_énﬁ)vahmgldh/inrtfm tbe@xwamedf&p@%ﬁq%dﬁ@{@ldhrc@r the inner
arm). %@mg@mg&m@#@m@w g},égepﬁp(gp{eaglutlon below the skin. The

usion cells were "maintained at a tflow rate of approximately 1.0 mU
Examﬁf@ZZ(hr by a microcassette peristaltic pump (Watson Marlow 505S UK).
The cells were kept at 32 0.5C by a heater bar and the samples were

This SliapledniiasapRapisteblufimstinbsisiiisroncaparienIrdnftgiomuman skin

collectar (Isco Retriever I, Lincoln, NE) at specified intervals. The receptor

in vitrotoligiinshdeedpaAnEReiaY RBRISESIP/ NaN3) maintained sink
... conditigns below. the skin. At designated, pre-determined time point
Finite1dQ8&ilg 'Y %&ﬁ'ﬁﬂrﬁt e@s‘&%@r&?&%ﬁﬂ%ﬁ?tﬁ?%ﬂo%&%r uman, male
abdorapRliedkipnespiap pf theeddodurattontairgpsiilténetrderskinresurface at pre-
alcohol, propape, triethyl citrate, parfum, butange, and watef) was lied .
doteriiie S, ate s BBIERD AR 1oLeR Filr SokionGd RHERGA otion.
formutde¢radcondiie o @i sedpn dtese axpedmicot shearel perfdvded over 24 hours

. 2006/128255 PCT/AU2006/000763. 35 3 pL of ethanol (th ' d .
using SeiRRSSY S P BRGS0 PP ASESHETMAL nd Fd e viously

(Coopi@ﬁtESEQrdn@HmhpﬁmeaMIhBSHimmm@@rﬁi&&zftfhﬂmg tneaticlhteals modified to
increagep Iflg:ergﬁng%’n area to 1.0cm?. The formulations were applied using a finite dose
technique (Franz, T.J. Curr. Probl. Dermatol., 1978, 7, 58-68) to mimic clinical dosing
conditions at an applied dose volume of 5L Jem?. A piece of stainless steel wire mesh
was placed directly below the skin in the receptor chamber of the of the diffusion cell to
maintain a turbulent flow of receptor solution below the skin. The diffusion cells were
maintained at a flow rate of approximately 1.0 mL/ cm?/hr by a microcassette peristaltic
pump (Watson Marlow 505S UK). The cells were kept at 32 = 0.5°C by a heater bar and
the samples were collected into appropriately sized plastic vials on an automated
fraction collector (Isco Retriever I, Lincoln, NE) at specified intervals. The receptor
solution (20%v/v EtOH in 0.002% wiv NaN3) maintained sink conditions below the skin.

At designated, pre-determined time points following the application of the testosterone
lotion, the following were applied:-

» one spray of a deodorant (containing isobutane, denatured alcohol, propane,
triethyl citrate, parfum, butane, and water) was applied to the skin surface for
approximately 1 sec from a constant distance of ~10 cm from the top of the
donor compartment of the cell; or
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5 The application of a spray of deodorant at different time points after the
topical application of the testosterone lotion did not have a significant
WA 13hancing or inhibitory) on the permeation of testostePEAEATRI9I0763

human epidermis in vitro. Application of neat ethanol (EtOH) after

testosterone lotion dosing also revealgg no significant effect on the

permeation of testosterone lotion through human epidermis in 10 vitro.

Figure 2 shows the testosterone permeation profiles obtained after

applidddbriPbethanabltin sstimatethamennlifieihanalrresaiiiz a 1 sec spray of

testoglgygppparmeation profiles obtained after application of ethanol (3

pL) to the Composition 1 formulation. In both cases, it can be seen that
The éhﬁ)Gﬂﬂtﬂ"t@@ﬁ)@@#&ﬁ@ttﬁﬁf?ﬁéﬂﬁﬁﬁfé’@tlhé“@@& HedfeabiReQding a validated

examined. The application of either a spray of deodorant or a finite-dose
HPLCbm?é PELOH did not appear to have an effect on the skin permeation of
The testPst rone gom a 5£L dgsg of the lotion. Therefore it was ¢oncluged i
PRI a0 RSP BUERER b b (iR RS BRIBRn@Tier the topical
applidettostef the IféEtDste;l&dmi ;]mﬂ@dedﬁd?mﬁﬂeﬁ@% F@fdw%mﬁ@arﬂfle?féct (enhancing or
. ... .lestosterone. Example, 3 This example investigated the cumulative L. .
mh'b'{%@{gs?é}oﬂéea § 'ggpﬁ%td%] pifrrfgﬁr{%ﬁem%gtﬁrﬁﬂ%n an VRPsigals in vitro.
Applicatimalesf ineat @taactigEteetiosdier 2e stivsterdase lotivir @ldéfhgicliso revealed no

. studie re ungdertaken using heat-separated human, female abdominal .

sioni g e B S NG AL e SR5man BB SRR JURH ePermis in
vitro. stainless steel, flow through diffusion cells based on those described

previously (Cooper, E.R. J. Pharm. Sci. 1984, 73, 1153-1156) except that
Figureh@ cehiavess thedfesdiosteraneapetmealiifnsiprofites tobtaed2aftbe application of

ceoc SRBIRYE JPISIBRY 210l CSRAIEBSELRgxTbton e

obtairrgD&ftesapplieainm 0f @dbzpd 183uB% tootiwitiGosnmositiappliddrdugdation. In both

‘CaSGS\,/qltuB%% qge?ﬁge[%e ﬁs](ﬁ B%%C%o%%"r“ph%s SEeeln\g{rﬁiﬁegrz]g'{ﬂvréﬁEcﬁﬁfggloqp the time

_ directly below't In In the receptor chamber o ITfusron ce
period@xamimearh a turbulent flow of receptor solution below the skin. The

diffusion cells were
The application of either a spray of deodorant or a finite-dose of neat EtOH did not

appear to have an effect on the skin permeation of testosterone from a 5uL dose of the
lotion. Therefore it was concluded that the application of deodorant to the skin after
application of the testosterone lotion will not impede transdermal penetration of

testosterone.

Example 3

This example investigated the cumulative testosterone and estradiol permeation
through human skin in vitro when included in a commercial deodorant

Finite-dose in vifro diffusion studies were undertaken using heat-separated human,
female abdominal epidermis. These experiments were performed over 24 hours using
stainless steel, flow through diffusion cells based on those described previously
(Cooper, E.R. J. Pharm. Sci. 1984, 73, 1153-1156) except that the cell was modified to
increase the diffusion area to 1.0cm?. The formulations were applied using a finite dose
technique (Franz, T.J. Curr. Probl. Dermatol., 1978, 7, 58-68) to mimic clinical dosing
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maintained at a flow rate of approximately 1.0 mL/ cm2/hr by a

microcassette peristaltic 5 pump (Watson Marlow 505S UK). The cells
WoRNS/RPSAL 32 0.5C by a heater bar and the samples wereRGIAdi&6/000763

into appropriately sized plastic vials on an automated fraction collector

(Isco Retriever It, Lincoln, NE) at spggified intervals. The receptor solution

(20%vIv EtOH in 0.002%w/v NaN3) maintained sink conditions below the

skin. Two formulations were used that copsisted of : 10 . Gompositiop 2.
conditionsfoahmm@éréﬁéﬁw/%wm%&fs@%t@@m&ﬁ% Rlallges sige vire mesh

was plagsadd%@eﬁ RexonakssrHipise Mesplonchariperspirtiy ddeodaliffosion cell to
pray, Unifever, Australia, BN: 6030 10793) Compo |t|ong3é: 0 5?% WiV E2I|

maintaigse dublIsys fianoefiJseerten soltioe BRIV EQE@;WV Sdiiyston celis were

maintaiﬁ%ﬁxgpé ASHVFaRs BreaSpRsRim Sl AN RALIRFAfLByRe atlorect Sutwy, peristaltic

llever, Australia, BN: 6054 11280) Note: extra ethanol was requjred.in d
pump (Watsot ieronnbRiR MG JhiFrlsHe 8RRl Tdimi fstiBRAtehBar an

i &thayid diterRhP i iapsmadhe degdosntanisagtomated
the Sag}rﬁgr%ed. 8e amogglétfzgffggtc%%cs)r?g%gggggﬂeg egtradiol (E2) that omere
fractiopentiecten tissaiRetviayerol g bineaby N 3 1ppeisddiBeTyAle: The receptor

solutiof %@Wﬁfﬁﬁ SHEYEANER SRIfEHRIR S YIFk voRdHIGHS Isiovhete skin.

ug was added, with octisalate’(OS) in an EtOH solution, to a

COMTEHiaLIsRIRR: GosadRdEniRRRIBRAtON from an ethanolic

solution without the penetration enhancer. Figure 4 shows the TES
perpegignmssiilen btanen/ iaestbstepmicaBotn 2cizatagiesbizth /v EIOH to

compared with applicatjon of a control. There is no significant differ :

in the c#0&e Hf&fd@@éﬁic{ﬂﬂm 35%1%89%0 ?%ﬂﬁ%%r?n%a%ﬁ otﬂgge tm%ﬁrsplrant
humanpgpigleranis praifouvale g AicstrtlidnBo\ABAVH@RABE drug was

added, with OS in an EtOH solution, to a commercial deodorant
compashipdsifendediohcivwm B2 etbinadiid, S6tutiov ostisalatee 52% viv EtOH
penetratio ancer, Fiqure ows th ti il : :
obtaindg f ﬁ%h\g\ép ﬁgﬁ?&ﬁ@%&%op%%%gﬁ" f,g%g}rgga%%gvg\ﬁt %ﬁplﬁ%g‘g{ligﬁrsplrant
of a coMERldYVaNREp6AY2 8RHERE TANEIRAIE/BO BB 1 128D )Improved

permeation is apparent after only 4 hours, and the difference becomes
Note: extra ethanol was required in each of the formulations in order for the

oclisalate to remain miscible. The amount of ethanol differed between

formulations as the deodorants used differed.

The amount of testosterone (TES) and estradiol (E2) that permeated the skin was
quantified using a HPLC method.

The permeation of TES through human epidermis in vitro was unaltered when the drug
was added, with octisalate (OS) in an EtOH solution, to a commercial deodorant
compared to its permeation from an ethanolic solution without the penetration enhancer.
Figure 4 shows the TES permeation profiles obtained from the application of
Composition 2 compared with application of a control. There is no significant difference
in the curves produced. With composition 3, the permeation of E2 through human
epidermis in vitro was significantly improved, when the drug was added, with OS in an
EtOH solution, to a commercial deodorant compared to its permeation from an ethanolic
solution without the penetration enhancer. Figure 5 shows the E2 permeation profiles

obtained from the application of Composition 3, compared with application of a control.
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higher than, its 5 permeation from the ethanolic solutions comprised of
the drug alone. This demonstrates thaj_the addition of ingredients typically
found in commercial deodorants to thé " formulations did not inhibit ‘

transdermal permeation of testosterone or estradiol. Example 4 A study
The impgoyeddperateaiiapsissapparanimitepieaty dnbaiusdanchitbradifteceixtesecomes

more gtfg&&l ﬁ‘%‘gﬁwé gﬂ%ﬁ?@ﬁ’%ﬁg ﬁgﬁpaggg-dorants. In this

r
, 16 male teers were asked to apply Composition 1 to their

The iRPUIRESIhGHEETBAIETES IBr EXAIRIIE dn HHMOASHRIARA EBMR8ed of OS

use of other deodorants or antiperspirants on the axilla (armpits) that

and e cenEICGA pderipTantrMasubjereioir reoRMIRsRBIe ittstrifciet thigpply than, its
perm&SRSIPTAsThitHBeMMAHEI SERARS S Wb PYBRd0or s SWRAHRMENTHR Hemonstrates

report such application. Interestingly, none of the subjects reported a need

that {ge,seddiienoriningresipels pivaitaliiefoudthibsitomMeiaidlesleagprets to the
formuifiBRFY il StHbIAERYSRAT FRPRIEaRBANS asskosiaisnalianssiayioe

made without departing from the spirit of the present invention as outlined
Exampgsen. The invention disclosed and defined in this specification extends
to all alternative combinations of two or more of the 20 individual features

A stutheniignedmduastistend fispdbe thut antifarupigsn\led tiesadidiet taracteristics of
combinations,constityte varioys different aspects of the invention. 38 THE
CompgeRta D BRI R ORI AR AR EER S 1. TN Sfuly: 16 male
voluntesronas vskisdrtedappigl Congpdsitienyictonthekiticillatsnvisisinil@ manner as in
harmaceuytically effective amount of at least one androgen; 5 (b) a,. .
Exam iR A LT ot AL 150 et o] SR ST ANt r 2 dipgrspirants on
the aditetiaimpitahaihetr covsiediog Obmpsitiorord selEhtedsiibiedtye wevep however,
, consisting qf fatty acids, f acid esters, fatty alcqhols, glycols and glycol
instrufett B Bl RdRat 1ited el i eared R v blas AR afieadiho and to
reporttsieeist diablization. atoesestiaglyjdionsesfatiteosabfdicin aepoiteiativased to use
deodcirl%&éﬁ?&ﬁ#%?s%fgﬁgﬁﬂé%dC%?ﬁ?)%)é1 |(l)<r(’%1 qoﬁg%%setghsé%ﬂ\el- B %tlgg(l g.
Finally, various other modifications and/or alterations may be made without departing
from the spirit of the present invention as outlined herein. The invention disclosed and
defined in this specification extends to all alternative combinations of two or more of the
individual features mentioned or evident from the text or drawings. All of these different

combinations constitute various different aspects of the invention.
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1wl AN Iv LA ulluluy\all NIVUVUMUM IV iel UVl U 4 P\/I\)UII it vivivevlh,

wherein the medicament is applied tog least one axilla of the person,
without occlusion by a patch device. 2. Use according to claim 1 wherein
TtHE PeASHSHIFFENHER dé&tHd MVENT I8 reREASOtE. KOWIShe group
consisting of octyl dimethyl-para-aminobenzoate, octyl para- 20
methyoxycinnamate and octyl salicylate. 3. Use according to claim 1
Iwheréineloé paoeivadivniehiansdsr s al ety e tveayecompos BoRctainig) o:

Claimlgém’)heé?ﬂa%a@@ﬁﬁ%ﬁ/%ﬁ%@?i%%ﬁﬁo%l(e(ﬁ%t%‘%t%?ﬁegﬁl?cﬁ from

the g consisting of testosterone; pharmaceutically acceptab salts of
testodirone; seiyeat saieciestdnhibigronmeenyRistngsatloner alsgtelsohols;

acetafpy dr%ﬁg&ﬁ%&?&%ﬁgﬁﬁ&%r ANLIRY SR BB YABEEYom the

trenb ne 6}0 tate, y .ro-testoste'rone,
giquplshasiaébypil Bty rreitasiaiynacidresiRisx gty siandins.30Balssand glycol

e3RGerang e Ay %Be{%%@%igirsﬂﬁéﬂe%%éﬁé%%@%Fﬁéimﬁgeggﬁa%t 12

and pharmaceutically accepta of. 6. Use according t
cahereinalegand@@enlicornpes e 2t le xazsiginasie cta@rivatiyee gediyp2-(N,N-
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group consisting of the acetate, enanthate, cypionate, Isobutyrate,
aneppesT AR ES@RINe, propionate, undecanoate esters and

cyprogigrong agetaieisaks,dinathg 25Gnting: 9 akhgviREeIDitiEsity of the

penetration enhancer'is present in an’ 5 amount of from 0.01% to 15% by
CoaIAsIPAsed on the total volume of the composition and the solvent is

iIPSIRCIRE IRAEHNE BfUREARSISEIY R ANRERINY RIEAIDFET FIERM of a

in an amount of from 60% to 99% by volume based on the total volume of
PeTELIMpBsHibierae gvinsein e ranstcamening anplirtdmatieassrepenlia of the

RRiBRteRtaR ShaRBH By COpsishi@nEsthanol, isopropanol and mixtures

thereof. 9. Use according to claim 8 wherein the solvent is present in an
amount of at

2. Use according to claim 1 wherein the penetration enhancer is one or more
selected from the group consisting of octyl dimethyl-para-aminobenzoate, octyl para-

methyoxycinnamate and octyl salicylate.
3. Use according to claim 1 wherein the penetration enhancer is octyl salicylate.

4. Use according to claim 1 wherein the androgen comprises at least one
selected from the group consisting of testosterone; pharmaceutically acceptable salts
of testosterone; alpha-reductase inhibitor; methyltestosterone, clostebol acetate,
drostanolone, furazabol, nandrolone, oxandrolone, stanozolol, trenbolone acetate,

dihydro-testosterone, 17-alpha-methyl-19-nortestosterone, and fluoxymesterone.

5. Use according to claim 1 wherein the androgen is selected from testosterone

and pharmaceutically acceptable salts thereof.

6. Use according to claim 5 wherein the androgen comprises at lease one

selected from the group consisting of testosterone and salts of testosterone selected
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systemic circulation equivalent to frogy300 to 1000 ng testosterone per
dL serum. 20 11. Use according to claim 1 wherein the viscosity
fidbmtreypgensisiitg addbalaselate ozigntiale cypignadtidsotoituian desydro-

eﬁ%r%@ﬁté%%%ﬁ?rﬁﬁf&\% 8y X&?‘F&st%&fer\é’ﬁjﬁ ggﬁQQe?Bﬁe. AeetdRCsalrs.

gtocl erein the viscosity mo g agent is polyviny
25 pyrrolidone and is present in an amount of from 1% by weight to 3% by

Weignﬁég_g&oﬁt@%8”8%%it?%r1]e?eiH§ﬁeasﬁERé‘ﬂj&%FP&#ﬁ}yggﬂgﬁfé@eﬁ% an

composition further comprisés an antiperspirant and/or orant agent.

apudt UkdraordddlibgptdaciarPolBywMelenetHiasenoositien @drhprideserof the
: . - in
SRR IR0 SRR MG o e o

aohatn ANt i§lufesedbiltaro aaseyiakbiraen 8030 pota8¥iuml dluebaras on the
sodi Ten chlorohydroxy lactate. 15. Use according to
T e e

dicament is applied as a gel or roll-on. 5 16. Use
according to claim 1 wherein the medicament is applied once a day. 17.

gUSe Qh& NOLORNSIE LIARSOR RN S AHe LERINE A RBRIER GRSRISHRI group

of: (a) a pharmaceutically effective amount of at least one androgen; 10
casistetgvtienattis@nropatieband I<EaASiEIRTgA lower alkyl alcohols; (c)

a penetration enhancer consisting of one or more selected from the group

consisting of fatty acids, fatty acid esters, fatty alcohols, glycols and glycol
Yesters)SE 2eHBHBNENES Aaim153vdieseindBe ralRityisliBrREedhS abraglAy of at

|@%§§|%2%5(%\18K1%79% BLRE o R1RE AHRAINAIIGH ABF 0 6RIISHEABR. derivatives,
al LT ’

10.  Use according to claim 1 wherein the medicament applied to a male person in
an amount effective to provide a testosterone level in the systemic circulation

equivalent to from 300 to 1000 ng testosterone per dL serum.

11.  Use according to claim 1 wherein the viscosity modulating agent increases the
viscosity of the composition to within the range of from greater than the viscosity of
water to 300 cps.

12.  Use according to claim 1 wherein the viscosity modulating agent is polyvinyl
pyrrolidone and is present in an amount of from 1% by weight to 3% by weight of the
total composition.

13. Use according to claim 1 wherein the composition further comprises an

antiperspirant and/or deodorant agent.

14. Use according to claim 13 wherein the composition comprises an
antiperspirant selected from the group consisting of aluminium bromohydrate,

aluminium chloride, aluminium citrate, aluminium sulfate, ammonium alum, cobalt
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composition, in the manufacture of a gypdicament for increasing the
androgen blood level of a 20 person in need thereof, wherein the
anedylivethionale, applitassiian lealstronesadilinof ahempesssh, widioot  aluminium

Cﬁﬁﬁw% @C%Ech device. 18. Use of a non-occlusive transdermal drug
elivery composition comprising: (a) a pharmaceutically effective amount

of at least one androgen; 25 (b) a solvent selected from the group

1%9”Siﬁ§%%8éé?q@ gl‘é?; ()iﬁ!ﬁ@zﬂ@ie(ﬁ)tﬁeﬂﬁé‘c%%‘é t‘?é‘t%j?‘ﬁl?eed 599518 Bfi-on.

one or more se m the group consisting of oc
dimethyl-para-aminobenzoate, octyl para- methyoxycinnamate and octyl

18ICHALE HRRGt Ak A0/ ST AR HANRG R B N RARIE JhG USRS
of theL%%%ompo ?{on,%n the manmacture o% medica ent for increasing
the androgen blood level of a person in need thereof, wherein the

1?;?&%%%%&5@2%895&@%%% IFRNYaR, PEHBLNI B kisting of:

(@) apharmacedutically effective amount of at least one androgen;

(b)  asolvent selected from the group consisting of lower alkyl alcohols;

(c) a penetration enhancer consisting of one or more selected from the
group consisting of fatty acids, fatty acid esters, fatty alcohols, glycols and glycol
esters, 1,3-dioxolanes and 1,3-dioxanes, macrocyclic ketones containing at least 12
carbon atoms, oxazolidinones and oxazolidinone derivatives, alkyl-2-(N,N-
disubstituted amino)-alkanoate esters, (N,N-disubstituted amino)-alkanol alkanoates,
sunscreen esters and mixtures thereof; and

(d) a viscosity modulating agent for increasing the viscosity of the
composition,
in the manufacture of a medicament for increasing the androgen blood level of a
person in need thereof, wherein the medicament is applied to at least one axilla of the

person, without occlusion by a patch device.

18.  Use of a non-occlusive transdermal drug delivery composition comprising:

(@) apharmacedutically effective amount of at least one androgen;

(b)  asolvent selected from the group consisting of lower alkyl alcohols;

(c) a penetration enhancer consisting of one or more selected from the
group consisting of octyl dimethyl-para-aminobenzoate, octyl para-
methyoxycinnamate and octyl salicylate; and

(d) a viscosity modulating agent for increasing the viscosity of the
composition,
in the manufacture of a medicament for increasing the androgen blood level of a
person in need thereof, wherein the medicament is applied to at least one axilla of the

person, without occlusion by a patch device.
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