TRANSDERMAL DELI VERY SYSTEM FOR HORMONES AND STERO DS
Field [0001] This invention relates to a transder nal
w@l2000083859 syst em and to a nmethod of transder naPCI/AU2008/001613
delivery of hornones and steroids. Background [0002]
St eroi ds and hornones incl ugde sex hornones and certain
adrenocortical hornones (corticosteroids). The
corticosteroi ds have nunerous and diversified
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femal e sex hornones” al though all types are present
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may be used in treatnent of reduced libido or in
treatnment of depression in both men and wonen.
[0003] The two main classes of sex steroids are androgens and estrogens, of

which the most important human derivatives are testosterone and estradiol (173-
estradiol), respectively. Other contexts will include progestagen as a third class
of sex steroids, distinct from androgens and estrogens. Progesterone is the only
naturally-occurring human progestagen. Progestins are synthetic sex hormones
used in contraception either alone or with estradiol.Androgens are often referred
to as "male sex hormones", since they have masculinizing effects, while
estrogens and progestagens are considered "female sex hormones" although all
types are present in each gender, albeit at different levels. Androgens may be
used in treatment of reduced libido or in treatment of depression in both men and

women.

[0004] Administration of hormones and steroids through the skin (‘transdermal
delivery’) has received increased attention because it not only provides a

potentially simple dosage regime but it also provides a relatively controlled route



[0004] Admi nistration of hornones and steroids through
the skin (' transdernmal delivery ' ) has received
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potentially sinple dosage reginme but it al so provides
a relatively controlled routefor rel ease of a hornone
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the stratum corneum before partitioning fromthe
tratum corneumto the viable epiderms. [0007] A
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delivery of drugs through these systems is either through passive diffusion,
controlled by a semi-permeable release membrane, or is controlled by the
adhesive/adhesive matrix. The system may also incorporate drug penetration

enhancers to increase the flux of the drug through the skin.

[0008] One of the drawbacks of the current approaches to administering
hormones and steroids is that the formulations are typically in continuous contact
with the skin. Creams and ointments or adhesives used in patches can cause
skin irritation and sensitisation. A significant proportion of patch users suffer from
skin irritation and sensitisation due to adhesives used in the patch. Steroids and
hormones, particularly the sex steroidal hormones have a relatively poor skin



with the skin. Creans and oi ntnents or adhesives used
i n patches can cause skin irritation and
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the f|eId relevant to the present invention as it existed before the priority date of

each claim of this application.

Summary
[0011] The invention provides a transdermal delivery system comprising a

composition comprising at least one agent selected from hormones and steroids,
and a penetration enhancer comprising a polyethylene glycol of average

molecular weight no more than 300.

[0012] In a further aspect the invention provides a method of transdermal
administration of an active agent to an animal subject, including a human,
comprising application to a dermal surface of the animal of the above described
transdermal delivery system.



nol ecul ar wei ght no nore than 300. [0012] In a further

aspect the invention provides a nethod of transdernal
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subj ect, including a human, conprising application to

a dermal surface of the anipgal of the above descri bed

transdernmal delivery system[0013] In yet another

aspect the invention provides use of (i) polyethylene

gl ycol of average nol ecul ar wei ght no nore than 300

and (ii) at |east one agent selected from hornones and
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[0016] In a further aspect the invention provides a
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for a transdernmal conpaosition a spray nozzle and an
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animal the method comprising combining at least one pharmacological agent
selected from hormones and steroids and a penetration enhancer comprising

polyethylene glycol of average molecular weight no more than 300.

[0017] In a further embodiment the invention comprises a transdermal delivery
system comprising a spray apparatus comprising a container for a transdermal
composition a spray nozzle and an actuator for delivering a metered dose of
spray from the container via the nozzle, wherein the transdermal composition
comprises at least one pharmacological agent selected from hormones and
steroids and a penetration enhancer component comprising polyethylene glycol

of average molecular weight no more than 300.



conprises at |east one pharnmacol ogi cal agent sel ected
from hornones and steroids and a penetration enhancer
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nol ecul ar wei ght no nore than 300.[0018] The
transdermal delivery systemcw || preferably be applied
in a dose sufficient to provide an effective anount of
at | east one pharmacol ogi cal agent in the bl oodstream
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Polyethylene glycol (PEG) is widely available from commercial suppliers in
pharmaceutical grades and is sold in specified nominal molecular weights which
generally signify that the average molecular weight is not more than 105% and
not less than 95% of the nominated value. The viscosities and methods for
molecular weight determination are disclosed in USP NF Official Compendium of
Standards Volume 11180-1182 [2007 Edition].

[0021] The term "pharmacological agent" is used herein to refer to a broad class

of useful chemical and therapeutic agents.

[0022] The term "pharmacological" in describing the agents contemplated herein
is used in a broad sense to comprehend not only agents having a direct

pharmacological effect on the host, but also those having an indirect or



of useful chem cal and therapeutic agents. [0022] The
term "pharmacol ogi cal” in describing the agents
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conprehend not only agents having a direct
pharmacol ogi cal effect on the host, but also those
having an indirect orobservable effect whi ch is useful
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obb@ﬁﬂalé%eéﬁéﬁt@/ﬂ{l&g% Qéefbhiﬁ RESAEJVAI &its.i The/ ter@ SHETiatological
ysi ol (ggl cal fect. Steroids enconpass conpounds

agﬁat/unﬁkg,ldeﬁ@r Hes af tf‘@ﬁﬂ&@bé’ﬁt%ﬁp’éﬂﬁxﬁr@ﬁ e pavsiptogingl effect.
syst rmul a Ster vary t he
St%’%. ona? go?ﬁ%épsg' attac%%ggﬁtheseﬁé\ﬁﬁ S anép%(he general
cyclrpertanoperhgtpbenamtereriendsy syBtemsif ésroiuda:may be in the
formof the active drug or may be a prodrug steroid
which in vivo provides a nore active formof the
steroid. The steroids |ncil-uude @drugs and prodrugs which
provide eutrogenic, androgen ycocorticoid,
adrenocortoid, anabolig control activity.
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prednisolone tebutate, prednisolone pivalate, triamcinolone, triamcinolone
acetonide, triamcinolone hexacetonide, triamcinolone diacetate,
methylprednisolone, methylprednisolone acetate, methylprednisolone sodium
succinate, flunsolide, beclomethasone dipropionate, betamethasone sodium
phosphate, betamethasone, vetamethasone disodium phosphate,
vetamethasone sodium phosphate, betamethasone acetate, betamethasone
disodium phosphate, chloroprednisone acetate, corticosterone,
desoxycorticosterone, desoxycorticosterone acetate, desoxycorticosterone
pivalate, desoximethasone, estradiol, fludrocortisone, fludrocortisone acetate,
dichlorisone acetate, fluorohydrocortisone, fluorometholone, fluprednisolone,

paramethasone, paramethasone acetate, androsterone, fluoxymesterone,



pi val ate, desoxi net hasone, estradiol, fludrocortisone,
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hormones and steroids which are prodrugs which on administration form a more
active hormone or steroid in vivo during or after the process of transdermal

administration.

[0025] In yet another preferred embodiment, a prodrug or a composition of
prodrug mixed with the parent composition has a permeation rate that is faster or
slower than an identical composition having a pharmacologically equivalent
amount of the parent drug. In still another preferred embodiment, the composition
has a duration of the therapeutic effect that is longer or shorter than a
composition having a pharmacologically equivalent amount of the parent drug

alone. In another preferred embodiment, the prodrug is more lipophilic than the
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ﬁ% pp 352 401,
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DrBar Geemsstiye diitth nid., Gfrednilstppy ﬁ?ﬁﬂﬁ@g%%én(‘éi%) Finet bther

metfion 6 PogrLip e BlooREsEa BTG of FaRe th e g o of the
pr@drbgeelnch 2sibaskleors @b eﬁbleclmaoﬁ/veﬁghﬁ I gelanity, Byiehraessing the
based on its_nol ecul ar \T\;&t or polari

m@ﬁ@ﬂ@"a\élﬂg@t Phieniodeys. dhe HiEegtx theronses 0@%@%%@}'% Heeffective
andumes thHJ‘Sro@ﬂ?dfwllpﬁcFé%rsger@Fa‘nO@s & 1 p&eht YRILOHBLekample

of the prodru increase relatives to the parent
of dhiggeffedtds énat Iteeebpf terefhigtifents and navethingrore agetate. The

oo Bl 119, BB AREE PABRC PRHEL Uty Blfconap, ynerens
noe¢1|ninldaa1é avetavh émemy a higher molecular welght reaches a maximum
after the norethindrone permeation rate begins to decline. steroids having a free
hydroxy group at a position on the steroid ring, such as the 17- position, the 3-
position, or at the 11-position on the fused ring. Particularly preferred are
steroidal hormones such as estrogens, progestins, and androgens. The
corresponding steroid prodrug (prosteroid) is defined as a corresponding
structure to the steroid where the free hydroxy at the 3,11 or 17 position has
been reacted with an alcohol reactive moiety. Particularly preferred are steroid
derivatives acylated at the 17 position hydroxyl for example by a C4-C42 alkanoyl
group. Regardless of whether the steroid or the corresponding prosteroid

derivative is incorporated in the carrier composition as the dominant drug, each



nor et hi ndrone acetate having a higher nol ecul ar wei ght
reaches a maxi num after the norethindrone perneation
WO 2100/0588§% ns to decline steroids having a freeP¢ilydD200$/001613
group at a position on the steroid ring, such as the
17- position, the 3- p03|t|9n or at the 11-position
on the fused ring. Particularly preferred are
steroi dal hornones such as estrogens, progestins, and
pr@\ﬂ@'é@%"h%ura_é‘%fcQferrcﬁépﬁﬂ%élgbléb%t%a% PiO@CHRve the intended
prosteroid) is defined as a corresponding structure
physiotogicad iefieel whidhere theease &b thg diovegpanding eorgsteraid.opccurs
0§ h react.ed al co e %
inrbloRP el B3 EEE o, RA7 LR HrhBuRE, 2 AP RGPS B, the
coareybaﬂdmig atruttoes iy trm)shetomwvhwelrtm(yﬂeeﬂwdr@mgmup doy tree ring
Cl- 012 y . rdl ess f whet her
oS 2655 eh1BH the EXPLER o RSO G B GRg eaBndd Bter;iaclude
estragior Féﬁoate%@adfblttﬁ%z%ﬁfé ' @étr@dlBIDQS’LEétQHCﬂ‘ﬁoﬁé“t@ estradiol 17
dom nant drug, eachprovides a source of steroid in the
propigRRist resiiadich Rerissgeingice (ﬁh@éﬂ'dl,e@sﬁﬁ@@i nagiteaie, estradiol
e
bRl BRliElol ahialer ahB M abd) Bior RS AR Atiher example s
tesiestemsne vaed nemwraspdnmﬂgeestes dfhtestrmtereaposmbmgas 17 beta-

tructure to the ste d, whe efreeh oXy drou
oyBionts | ErbSieia e ceneBlR T eSies kgt o Rt (BiRiferone
phaAflatétate; GEE©SRAGEE PEo@RINALe, i 616! Né@ |ﬂ§li16@dleﬁ’é r&mdesters that
estradi ol benzoate, estradi ol 17-beta c§p| onat

a9 aaPS PN Ihe i oppYlia GUCRSE aIaseTRem WoRlpihfemiacetal, or
etr(é?rHtt ﬁh Sl te @B@EﬁuBﬁ‘%Ech gslesadhigl 3 ‘ﬁﬁl&lﬁ_\?lyétﬁére

estr cet ate, and estra proprionate, et
Anot her exanpl e is testosterone and its correspondl ng

0L P de i B RS By SR hAE R DR herein in the
bré&dgso séeseoRarefran Yehgeimé & paSSthesug aitoks®pkihonat e,

etc. Also included are non-esters that have groups on
the 17 position such as testosterone 17-chl oral

[O@@ﬁ”ﬂ\%efe@h "Rl RherhiH eRRY S’ BIRBe@hdrbR |n its_broadest
3-position such as estradiol 3-nmethyl ether. [0026]

semse to eefas to' p@@@@ﬂbwémh@mpa@ws theaiataief pericutameeus dradsport of
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pass hroug n's
such as animals, whether it be for local application or systemic delivery.

[0028] The term "non-occlusive” is used herein in its broadest sense to refer to
not trapping or closing the skin to the atmosphere by means of a patch device,
fixed reservoir, application chamber, tape, bandage, sticking plaster, or the like
which remains on the skin at the site of application for a prolonged length of time.
It is particularly preferred that the transdermal delivery system of the invention is

non-occlusive.

[0029] The term "stratum corneum" is used herein in its broadest sense to refer to

the outer layer of the skin, which is comprised of (approximately 15) layers of



[0027] The term "dernmal penetration enhancer" is used

herein in its broadest sense to refer to an agent
wWaioelsisapr oves the rate of percutaneous transpor/AU§08/001613

active agents across the skin for use and delivery of

active agents to organi sns I%uch as animals, whether it

be for |ocal applicati on or system c delivery. [0028]

The term "non-occlusive"” is used herein inits

terhﬂﬁé‘q/esdlffé’@ﬁﬁ?@ceaOkét%ftlﬁbcﬁté’s nekder ﬁﬁ’l'aﬂql fo m&%raﬁlﬂéﬁgous
skin'to the atnosp ere@iirreanso evi ce,
i

matesi@lokeratie @yginged dp@ ikrigki and m%WbeflaSﬁlpap\élth fagn dlaggytar being
n

coRferS B2 aleAg hflrs fadel b i SoleSIILR SRR angjone

chain fatiyeacmls | $hpasttatoml eoingupr ef@teﬁdhe trate timiting barrier for
rans delivery s emof the invention is
Held fe Eﬁcy\ée a?%z%T %ntbetsglr}n "stratum corneunt is
used herein in its broadest sense to refer to the
outer |ayer of the skin, which is conprised of

[0Q3é)ﬂ35'ﬂ7§xlieﬁﬁt "skip-depot] !§yké$%d Hetedn il iHaldroadestisansattpdes to a
[
reci 8l bR RRPLSE M REA a0 pid odig IRrRbRhGh RRRGALE within the
strhashi cotnevrnh whethemiitt be intargpllal@anmpwithéd kefatanolcytesyl or inter-
trix made primarily from chol esterol, ceram des and
ce[@ chain fatty acids. The stratum corneum creates
the rate limting barrier for diffusion of the active
Qaﬁgent across the skin. [0030] The term "skin-depot" is
[0Qd &dhadern nvelatileneniyola B‘ﬂu'gé/ﬁﬁ@q ds Hge@in the gt torefertoa
Ilqﬂlﬁﬁﬁ{a\‘ﬁ’i'a[:e&’tfcaqj%’rﬂél'etco?rﬁprﬁﬂﬁj ¥ SoRERNIqUAN RN W a non-volatile
tration enhancer w't he stratum cor neum
Ilqwldetfemlel suble amarderwllndr@fcra(mmtdﬂmmerr atA rsaslyetre@r \mhicle

ter ce The term. nan:- vol at
ooy §ing S KlpiLauio Rt PRAVelatR b aRBHEE TN dhcer
wHenquegtnpbarhmémuw Rd iveild efeadeetrBensd 1Y irtlydd &doskesystems
ﬂwd m xed wwth a non-volatile liquid vehicle, such
kng\g BSI3HE: EhlatleilignideehidRSer . A system or vehicle
conprising a volatile liquid mxed with a non-volatile

dernmal penetration enhancer when described herein is .
[0032¢ d hentarms “dlipbatie sinckigrs estraightnenairiebramebed opeirepd cyclic

aliphatic and may be saturated alkyl groups or unsaturated aliphatic containing
from 1 to 3 unsaturated groups particularly 1 to 3 double bonds.

[0033] The transdermal drug delivery system of the present invention enables a
wide range of pharmacological agents selected from hormones and steroids to
be delivered through the skin to achieve a desired systemic effect. The drug
delivery system preferably comprises at least one active agent intimately mixed
with a non-volatile dermal penetration enhancer and a volatile liquid. Where the
drug delivery system is applied to the skin, at least one active agent selected
from hormones and steroids and non-volatile liquid are thermodynamically driven
into the skin as the volatile liquid evaporates. Once within the skin the non-

volatile liquid may either disrupt the lipid matrix and/or act as a solubilizer to allow



known as vol atile: non-volatile liquid vehicles.
[0032] The term "aliphatic" includes straight chain,
whe@noss® chai n and cyclic aliphatic and may bRCT/AU2008/001613
saturated al kyl groups or unsaturated aliphatic
containing from1 to 3 unsafurated groups particularly
1 to 3 double bonds. [0033] ]The transder mal drug
delivery system of the present invention enables a
anVériancal erRtraRbaraRCs Pei é’c%aﬁg&ﬁg BchRl 866RANFALRYM the skin
hor nrones ‘and steroids to be delivered through the skin
andgnigcthe dpdjest Bekigrieaptey.sirefiie wey et dermead pgnefgation enhancer
e t,. .0
ac%cjfzé é:\fégécz% t%hﬁ%?@gggtmcya&g@éﬁﬁaaﬁ% %B@gt eftinsdermally
addenistereg enat aaimain enhancer and a volatile |i qui d.
Where the drug delivery systemis applied to the skin,
at | east one active agent selected from hornones and
[0@14? TAE &abRREIII6E trégledtwittetHel ttaisdepnsl dé]ﬁéf@@b@?@\m@ gkharally
driven into the skin as the volatile liquid
a eyl apeierablycehwinenibeing énarion femaleno q,tgr@t"trpegapeutlcally
effeLflid Qm%ﬁﬁt"%éé}%f Y ShHBht e dBY é&é’é@h{#oﬁnériﬁé%nla%%.t the
as a solubilizer oaI oWan ERhant tration
biadgitdleorahediealsesporeseaafta trﬁwgeystetrhlaom drireinsda thakiscbeing
|nto the subject being treated. In this way, the
H@htrgl penetrati on enhancer acts as a vehicle and many
system c active agents are able to be transdermal”?

dm.ni stered to an anj mal . &0034] The subject to be
m%ﬁéﬂ‘é@%%ﬁ thegepsripiionednith heyelaie o) t%‘?s‘tpéﬂf'Pét'on the word

oGO dy GafEEREof tﬁé%cﬁﬁag'éﬁ]?y HORBri8REdind "BURpRGes” is

e term "t herapeutica e anount
notrisdergdedHe exchuetotbér additivesbienporentpontegerhart staps.|
elicit the biological or nedical response of a tissue,
system animal or human that is being sought. [0035]

eTbn@dJ@uhphb description and the clains of this

|f|cat|onthe wor d onprlse and vari ations of
[Oqﬁé \WGereS%ﬁ‘}c'HV%@OchB%F NAgthab e usd phPryelvigne giyeol (o

moIBEGRAGHLIGIR BUCHIHE t‘PltaHeBO(g}j‘é'st bvﬁénet?é’cfﬁ?loré‘ﬁﬂéﬁcer shows a

I ntegers Or steps. Detail Descri ption
significant improvement in penetration enhancement of the active agent.

[0037] Typically the PEG of average molecular weight less than 300 will be
present in an amount in the range of from 0.5 to 20% such as 1%, 1.5%, 2%,
2.5%, 3%, 3.5%, 4%, 4.5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%,
16%, 17%, 18%, 19%, or 20%. Preferably the PEG of average molecular weight
less than 300 is present in an amount in the range of from 0.5 to 15% and most

preferably from 0.5 to 10% by weight of the composition.

[0038] The composition of the invention preferably comprises PEG 200 in an
amount in the range of from 0.1 to 40% by weight of the total composition and
preferably from 0.5 to 20% such as 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%.



[0036] The present inventors have found that the use
of polyethylene glycol (of nolecular weight no nore
WO b@n/03B89) as a penetration enhancer shows a PCT/AU2008/001613
significant inprovenent in penetration enhancenent of
the active agent. [0037] Tyg%cally the PEG of average
nmol ecul ar wei ght | ess than O wll be present in an
anmount in the range of fromO0.5 to 20% such as 1%
1.5% 2% 2.5% 3% 3.5% 4% 4.5% 6% 7% 8% 9%
10% 11% 12% 13% 14% 15% 16% 17% 18% 19% or .
[0G2096T hercemnosihion afiiee PEENEEN avayr aiferraierablyl wil qmetagma volatile
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such as 1% 1.5% 2% 2.5% 3% 4% 4.5% 6%
7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17%

[O()h%g//"Tﬂeg%olﬁ qu@f%%?] |sTpFefé?r%§§P§‘réée‘?1@ A ¢ h{b%%ﬁubhoﬂf the

and prefe con a volatile so
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IS a to C4 al kanol and nore preferably I s et hanol

W%ghtloié*ﬁﬁ@é%{ri@lmp%f“o@ m xture thereof. [0040] The

vol atile solvent is preferably present in the

conposition of the invention in an anmobunt in the range
[O(Mﬂ]FfmmcampoaitiOIS%fb&nemwghuiorofmamé‘ deﬂwwlsbomtehn ane or more

f er abl 5 50 oLy i
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nposition. [0041] The conpaosition of the invention
SUH%QJG thickgagrsd C'H@Jﬁt%'%%ﬂ@ idgirnd gadict agiAggopolymers, agor,

ca@rggéé(ﬁéﬂ SoSHSBrds Jelipe, §EEAIAS., fg’&%érﬂehﬁfrek%thyl cellulose

sisting o penet rationh enhancers, surfactant
hyﬂmxtyla@}n)grrsetfwid;e!juips@mrgtelmadmcéwmﬂ pyrrolldone The content of

thickener may be from 0 to 5%.

[0042] In one embodiment the penetration enhancer component of the
composition may comprise one or more additional penetration enhancers. Of
particular note are esters of salicylic acid preferably selected from the Cg to Cso
aliphatic ester of salicylic acid and more preferably Cs to Cq, alkyl salicylate and
most preferably octyl salicylate particularly 2-ethylhexyl saliclate. When an ester
of salicyclic acid is present in combination with polyethylene glycol, the weight
ratio of the ester of salicylic acid to the polyethylene glycol (of average molecular
weight no more than 300) is preferably in the range of from 95:5 to 5:95 and
preferably from to 1:10 to 10:1 such as 1:10 to 5:1 and 1:5 to 2:1. The optimal



sui tabl e thickeners include polyacrylic acids; and
acylic acid copol yners, agor, carrageenan, food
wae@oossssgel atins, germ Arabic, guorgem hydr oRGEANI08/001613
cel | ul ose hydroxypropynet hyl cellul ose, protein and
pol yvi nyl pyrrolidone. The ntent of thickener may be
fromO to 5% [0042] In one ‘enbodi nent the penetration
enhancer conponent of the conposition nay conprise one
rat®y By Gargddbddnanyy oﬁﬁtﬁétﬁa@&ﬁeoéh&rébﬁélﬁfrﬁféloan the active agent
particul &r note are esters of salicylic acid
angrtee epaeanjrasien &f thalpenaifationenbeneey aBIBRQhat i ¢ est er
of salicylic acid and nore preferably C8 to C 2 al kyl
salicylate and nost preferably octyl salicylate
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nmol ecul ar vva%rt no nore than 300) is preferably in
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10 may vary depe e an
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on en ti.on of t he, penetr.ati on, enhancer i.na ion..
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nore than 300. Exanpl es of known penetration enhancers
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pré&brﬁétdlaﬂﬁtlhw.SITPBD)\JoaQ&IaL'ES@mﬂrtd}DI@mQ n-nonyl-1-3-dioxolane.
(N, N-di net hyl ami no) propionate and in U S. Pat. No.

4,861 ,764, particularly 2-n-nonyl-1-3-di oxol ane. Most
[OMM?b%fé%l%%%n%ﬁﬁJn WRRBhRsk Y f‘ﬁBFlsafh%ﬁfé% %Wvé?!ﬁl%' & the

acid and its ester derivatives, such as nethyl,
otheropgn-yolatleprensfation @npancer mpre #referably no more than 1% and
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par
penetration enhancers other than PEG of molecular weight of no more than 300.

[0045] In a preferred embodiment of the invention the composition consists
essentially of:
(i) at least one active selected from hormones and steroids and more
preferably steroidal sex hormones;
(i) a penetration enhancer component consisting essentially of a
polyethylene glycol of average molecular weight no more than 300;
(i)  a volatile solvent consisting of one or more of ethanol and isopropanol;

(iv)  optionally a propellant.



dodecyl (N, N-di net hyl am no) acetate and dodecyl
(N, N-di net hyl am no) propionate and in U S. Pat. No.

W@ 2880558364, particularly 2-n-nonyl-1-3-di oxol B€EEAU2008/001613
[0044] Preferably the conposition will conprise no
nore than 5% by wei ght of tﬂe ot her non-vol atile
penetration enhancer nore preferably no nore than 1%
and nost preferably no nore than 0.5%y wei ght of the
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oftl'&rte)tajroefrmoambyl. steroi dal sex hornones; (ii) a
penetrati on enhancer conponent consisting essentially
of a pol yethyl ene glycol of average nol ecul ar wei ght

[0029] MhecdmigasitiiiDof He invetioPhitly be iP @l PBE GFABRNSSUBS as a
of one or nore of ethanol and i'sopropano (i
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ntain a certarn anou ypl ca
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wei ght and preferably | ess than 10% by wei ght of the
total conposition. [0047] The conposition of the
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[0049] Suitable pharmacologically active hormones and steroids may be selected

from:

[0050] Estrogens such as estradiol, estriol, estradiol benzoate, estradiol 17. beta.-
cypionate, estradiol enanthate, estradiol propionate, estrone,ethinylestradiol |,
Fosfestrol, Dienestrol mestranol, stilboestrol, dienoestrol, epioestriol, estropipate
Diethylstilbestrol,  Chlorotrianisene,  conjugated  estrogenic  hormones,

Polyestradiol phosphate and zeranol and mixtures thereof;

[0051] Progesterone and progestins such as norethisterone, norethisterone
acetate, gestodene, levonorgestrel, allylestrenol, anagestone, desogestrel,
dimethisterone, dydrogesterone, ethisterone, ethynodiol, Ethynodiol diacetate,

Etonogestrel, gestodene, ethinylestradiol, haloprogesterone, 17-hydroxy-16-



conpositions are usually adm ni stered al one but, under

sone circunstances, adm nistration may be further
WOorwoOss® by using ot her delivery nmechani sns SRCITAE2008/001613

i ont ophoresi sm ultrasound and m croneedl es to enhance

penetration. Nonoccl usive afbol ication and in

particul ar spray application is preferred. [0049]
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FulRlseaaeSL asifoxiitMeet REIBIFARE, TARORIFEY NT@F&hifene and mixtures

nor gest erone, Gestonorone, Norethi st’erone,

thergpgest i mat e, norgestrel, Levonorgestrel,
nor gestri enone, norvini sterone, pentagestrone, MNENT
(7-methyl - 19-testosterone); Norelgestrom n, and

[0654i] Antieregestegbn gspih ke Mifepristonedramixtared thergett r ol and
m xtures thereof; [0052] Sel ective progesterone
receptor nodul ators such as Asoprisnil, CDB-4124 and

[00B5X AHTi§Sndditiop s such sIDarkeioeahd ‘G%sﬁﬁfo;n@%‘ﬂ MBERBE Hereof;

nmodul at ors such as Bazedoxi fene, d om fene,
Ful vestrant, Lasof oxifene, Ral oxifene, Tanoxifen,

[0058] HHtRRARRRRE Lkt Y8 &5pt SRR acetate and danazol and mixtures

thereof;

[0057] Antiestrogens such as tamoxifen and epitiostanol and the aromatase
inhibitors, exemestane and 4-hydroxy-androstenedione and its derivatives and

mixtures thereof.

[0058] Androgens and anabolic agents such as androisoxazole, androstenediol,
bolandiol, bolasterone, clostebol, ethylestrenol. formyldienolone, 4-hydroxy-19-
nortestosterone, methandriol, methenolone, methyltrienolone, nandrolone,
norbolethone, oxymesterone, stenbolone and trenbolone. Androgenic steroids
can include boldenone, fluoxymesterone, mestanolone, mesterolone,

methandrostenolone, 17-methyltestosterone, 17. alpha.- methyltestosterone 3-



[ 0054] Anti progestogen such as M fepristone and

m xtures thereof. [0055] Antigonadotropins such as
w@avapsdssand Gestrinone and m xtures thereof; PODAB2008/001613

Ant i androgens such as cyproterone acetate and danazol

and m xtures thereof; [0057]. Antiestrogens such as

tanoxi fen and epitiostanol and the aronatase

i nhi bitors, exenmestane and 4-hydroxy-androst enedi one
cyé‘IBHehtﬁ/ﬁ dRb V@fHeYeSn@F%éHcPFBIBHSS hBﬁﬁ@tﬁBndr[oQ@%]oxandrolone

drogens and anabol i c agents such as androi soxazol e,
oxam@st%@r@me@ﬁymeth@@nanar asferope! atankaionm, stanezalelhéestosterone,
o, ol r

tesﬁé%‘t%é oq% e?b)lﬁge(l H%Qéegﬁl ?&%ﬁtéenol Oo‘?é%rlc}%te testosterone
enomthiaye t tiomesicoores  demgirodmaedrost@rdmd e{idBEA), androstenedione

0 stero ste ol one, and tren dr oge
S ETee Bfosttalie. Darangrre: f PydirexSRtRE bRT) and
andBsSt AR 8nd GBﬁ&aﬂFv@ls QﬁlﬁeoﬁEt handr ost enol one,

17-met hyl t est ost er one, al pha. - nethyl test ost erone

3-cycl opentyl enol ether nor et handr ol one,

[o%s%g%@@?%e@&as@w&m&Oﬂfah %‘Yﬁ?&%ﬁ&é’”ﬁrostend? LY-191704

rast erone one, Sstanozol
andddK 6earahajxtures tthosreef, one 17-chl oral hem acet al
testosterone proprionate, testosterone enanthate
ti omest erone dehydr oepi andr ost erone ( DHEA),

[0GH0gIr CoktRToeelroide (sABHT @k NamBtHa8shEeNaskitaethasone valerate,
andr ost er one, dlhydrotestosterone

eéDH‘I’) and ,
COHi$@PBs t ARMATBRIEARRRE, dé’quﬁﬁﬁ Rasonenh et ebhosags o) flusiregastisene,

ﬁ%%’ég?éoﬁ S fddad ast
uL -1 17%’4 émglr%llgfd?%gl an nr?(?;etu(? es {qgerﬂg%‘c'ﬂ%%o fibifolone

acenides ost flwagodslonech dwldieerzdet habelepredomeanet halsesostisone,
val er.at e t 1, SO

vl sRe: d7NASRRG - oV FIEEHIsORE s i pERhe raBfistne 21-

actlat@ci methylisredhisoi@benonpraanidemns] depretihigoRingo! @nephosphate,
fl uoci nol one acetoni de, fluocortol one, hal ci noni de,

Preg)iRRfee HATRCINAIPAE JEBMCNAINE a¢Riande Gneinashies thereof,

17-val erate, hydrocortisone 17-butyrate,
hydr ocorti sone 21-
[0061] Further examples of steroidal antiinflammatory agents for use in the

instant compositions include include 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, methylmeprednisolone, paramethasone, cortisone acetate,
hydrocortisone cyclopentylpropionate, cortodoxone, flucetonide, fludrocortisone
acetate, flurandrenolone acetonide, medrysone, amcinafal, amcinafide,
betamethasone, betamethasone benzoate, chloroprednisone acetate,
clocortolone acetate, descinolone acetonide, desoximetasone,dichlorisone
acetate, difluprednate, flucloronide, flumethasone pivalate, flunisolide acetate,

fluperolone  acetate, fluprednisolone valerate,paramethasone  acetate,



acet ate net hyl predni sol one, predni sol one, prednisol one

2 1-phosphate, prednisone, triantinol one,
W@ e40anEissol one acet oni de and m xtures thereof ; PEDAB2G08/001613

Furt her exanples of steroidal antiinflammatory agents

for use in the instant co itions include include

cortodoxone, fluoracetonide, fludrocortisone,

di fl uorsone di acetate, flurandrenol one acetoni de,
pré@rﬂédé#\%fb greehnal etrianifdigRs 'h@ﬁacél@ﬁ@@‘atchﬁ%%l dBfocortal

its other esters, chloroprednisone, clorcortelone,
andevazobaon aixtdessahres’; di chl ori sone, di f 1 upr ednat e,

flucl oroni de, flunethasone, flunisolide, flucortolone,

fl uor onet hal one, fluperol one, fluprednisolone,
[002pAeamatas e énhibitdrisyichegrArdinos hittwetienidp ok aasitdzake Exemestane,

cortj sone acetate dr cort i sone
FOEmEF@}Q@n't?/tr%Dﬁ)% ‘?1%/12’ rt odoxone, fl ucetoni de,

fludrocorti sone acet at e, flurandrenol one acetoni de,

medr ysone, anctinafal, antinafide, betanethasone,
[0Gset aHaiseries Buely aaldomienaang Leefplligend: acet at e,

cl ocortol one acetate, descinol one acetoni de,
desoxi met asone, dichlorisone acetate, difluprednate,
[O(fd4ﬂJcth(rdeeptbr)urmthmqh vad aBesertlimniGodardi@, Histrelin,
£, ace tate, fluprednisol one

Le\aﬁfc’é&éﬂ é\laf%@fﬁﬁﬂfjﬁg%q{g Ncet at e, predni sol amat e,

predni val, triantinol one hexacetonide, cortivazol,

forrmcortal and nivazol and nixtures thereof; [0062]
(0050 AaPas antagrnist: tiharelixe kreiorelpr anslPamirRlixs mi de

Anastrozol e, Exemnestane, Fornestane, Letrozole and

Vor ozol e; [0063] Gonadotropi ns such as C om fene and
[0QG60f Bikditary dpjrmon[eeoenq tBalRHa¢thvec aptivatjvesgoni atadogucuch as

CO%&PE r eI t%)qsrg{ e.oglc[e Hstf’r%@%h@g qugﬁ%J 1T @é‘%lq%t Juteinising
hoﬁh@h@l(LH) areefoEdItiophRN@IRIHG Iedrimonel (BHF); Pi tui tary

hor nones and their active deri vatives or anal ogs such
as corticotrophin, thyrotropin, follicle stinulating

(00821 nﬂﬂﬁ0|GF§5prnoHéét sLeW Sds”%a'&%ﬁ‘ﬁ”?h)&rbknweaﬁﬁd liothyronine and

gonadot r ophi n rel easi ng hornone
antithyroid agents such as carbimazole and propylthlouracn and

[0068] Other miscellaneocus hormone agents such asoctreotide; and mixtures

from two or more of the groups.

[0069] The optimal ratio of penetration enhancer to active will differ depending on
the nature of the active and the penetration enhancer. Typically the weight ratio
of penetration enhancer to active will be in the range of from 1000:1 to 1:1000

and preferably from 500:1 to 1:10 and most preferably from 20:1 to 1:1.

[0070] The penetration enhancer of the invention is particularly useful in
transdermal administration of hormones. Hormones that may be used in the drug

delivery system of the present invention include systemically active hormones



[0067] Thyroid hornones such as cal citonin, thyroxine
and |iothyronine and antithyroid agents such as
W@ 2000/052D1 e and propylthiouracil; and [0068] EUTap2008/001613
m scel | aneous hornone agents such asoctreotide; and
m xtures fromtwo or nore of the groups. [0069] The
optimal ratio of penetration enhancer to active wll
di ffer depending on the nature of the active and the
wHigNkhabé %Il@@%"ﬂﬁbu%ﬂ_)‘tﬁécﬁhh )’\NM"'Qhé\Béé%mtarﬁcﬁat oP tRé dermal
penetrati on enhancer to active will be in the range of
penetatiarnennances tol agnee aﬁ@smcéeﬁe%tbl y from500:1 to
1: 10 and nost preferably from20:1 to 1:1 . [0070] The
penetration enhancer of the invention is particularly
[0@73¢fadmpboslttmn6fdmemak/eratdm miaytinaludera pfursldy rarresmones from

ongror R e P BERE RN 100 XD and, BF ofeeicel Byon o RiAsEptive
o SRR SBoRTpriga bneerdfbrievetR@eh§ bAY @netdren Skl grodédtins.

the assistance of the dermal penetration enhancer to
achieve a desired effect. [0071] Conpositions of the

[0(57@‘]’ ?ﬂ%'t%ﬁ?m&%wgﬁ é;‘y_s% {rﬁé&éﬁp@%d Iri? rdr‘?ﬁgg'ﬁ% thQapARRally

nor e se
efféetwer ambanf ofrthe dmxrrmaoe [@inidice stenorduitoad iamas ate@ arowopthe sgstemic

e.or re estroge nd one or estins. .
cirpelgyar- ¥hane FRRoaPe hE SysGar provifesanPhaane gl qffsctive
Ie\dﬂ'df\ftﬁé shdriRicagidal %gbhv.mftfﬁ@@ysm.@mmat.@ﬁ tdreexample a

hor none and/ or steroid to a |ocal area or to

Ph@?ﬁ@%@ﬁt@a@f priegtyeitiped lavebnld b o fqr'ﬁ‘e"@?@t”é\fﬁnt'on the
dr Q¥liisy st%Pr@FBFhBﬁé{éé Bﬁ‘laj e@H %ﬁéuls"ff?on'w %\6%[1‘ 81 t‘ohﬁoout [10%

arnacol 0gi ca ent e system c circulation,
of ekhaast ena p;hhemamjegmalc@gdrw sefefcmﬁt from rltﬂrm@elamnbssterdld\s ln an
one., pr. ferr Lnvent i ver
anffy BBl pBPut8 10 T2 she BRbrLPehelfabhothriBey Bl fom
ababorg tolg%%‘ embnble@brdp‘a@]opbﬁmﬁmar@ tagrevdl agent
sel ected from hornone and steroids in an anmount of
fromabout 0.1 to 12% of the dernmal penetration

[0@ANARCERoRBH JréePeabrithn 68 the %Qeﬁtt/@r?ttﬁé‘r@hg dellvery system
I sopropanol or mxture thereof. [0073] In anothe

copibes rada fugight dlasishéomakemt ilda 3% @f dt legstdenda pmrmacologlcal
ag%%tséeﬁg&ted from hormone and steroids in an amount of from about 1 to 15%
of the dermal penetration enhancer combination, from about 45 to 90% ethanol,

isopropanol or mixture thereof, and 5 to 45% water.

[0074] Diseases or conditions that may be treated by using the drug delivery
system and methods of the present invention include, but are not limited to, male
hormone replacement in testosterone deficient hypogonadal men, female
hormone replacement therapy for postmenopausal women using for example
estradiol, androgen replacement therapy for females lacking libido using an
androgen such as testosterone, male contraception (for example using a

progestin such etonogestrel optionally with testosterone) and female



conprises, on a weight basis, fromabout 1 to 3% of at
| east one pharnmacol ogi cal agent sel ected from hornone
W@rwIss8eoi ds in an anount of from about 1 to RGPATGL008/001613
the dermal penetration enhancer conbination, from
about 45 to 90% et hanol, isgpropanol or mxture
thereof, and 5 to 45% water.” [ 0074] Di seases or
conditions that nay be treated by using the drug
cofl@héfior GArSERIMABIRALLTRY fé_ogu%g%&tirﬁ RetiehaBent cdNMiRBtidPWith an
i nclude, but are not Iimted to, male hornone
estrepérlcement i n testosterone deficient hypogonadal nen,
femal e hornone repl acenent therapy for postnenopausal
wonen using for exanple estradiol, androgen
[0078p haomeeernbobdierex \thé drarfsdemha&sdédlavekyi sgstembcataprisesng spray

an androgen such as Ies%ost ron m?l e contraception
apPF‘Eﬂ?U%% e8ngd ANtangF %fe%frﬁﬂ@trm@ SPBWIWSn g spray nozzle
an@Rdd 8&tabioy fo déﬁ_véﬁﬁd erﬁ@téﬁébeéjos"éqgf é_rﬁﬁﬁlﬂﬁﬁptﬂer GHeRhEONa the
(for exanple using a progestin optionally in

NOggRbi _M@ﬁrféﬁ vhe h tansdertm geQWJPC[S@WS] CompiBsRs at .Ieast one

ph%FFPQ@le@E& thﬁ%ér{taﬁﬁg.e%.”ﬁ*irstd'He'n}éﬁéﬂor?yérﬁr‘ﬁdﬂc%P”PéﬂnﬁSﬁerﬂ of
Spray appar at conpri sing a container for a

potye#nderer nglycat oo @setagen malesyaayweightz Ir® andreathan 300; and

ctuator for, delivering, a netered dose. of spray from .
onfifjealshperqng: P elyafie eI CoRIRanEnh ot ALestPL ALsrlcHll acia.

conposition conprises at | east one pharmacol ogi cal
[O%%ent and a first penetration enhancer conponent of

Il yiden{neepderga) dslivery aveeagwilhprefeiably brepppiechi a dose
t ; L opdd c r ad ;
SRl (oS, T BN PR O RO B R, B cologica
ageolinghe Plowdstreamdyditnabndedli very systemwi || preferably
be applied in a dose sufficient to provide an
ef fective anmount of the at | east one pharmacol ogi cal

[0ETE Preferablyiehb | appticdtoe provided enéteratabiosd 8PgFiation such as a
Preferably, the agg_l i cat or rgr ovi des a netered dose
meéﬁfﬂq QOS5 #7708QIch Sk¥ed-eRerQyr '8gteied 4082 PHEW) or gmanual metered

ol A, PRIRALIEVS B BER U0 5o TR TSheath f
anapal ¢avgring a Keliwky rsudace lasea between about 10 and 800 cm?, more
preferably between about 10 and 400 cm?, and most preferably between about
10 and 200 cm?. The application is most preferably performed by means of a
topical metered dose spray combined with an actuator nozzle shroud which
together accurately control the amount and/or uniformity of the dose applied. One
function of the shroud is to keep the nozzle at a pre-determined height above,
and perpendicular to, the skin to which the drug delivery system is being applied.
This function may also be achieved by means of a spacer-bar or the like. Another
function of the shroud is to enclose the area above the skin in order to prevent or
limit bounce-back and/or loss of the drug delivery system to the surrounding
environment. Preferably the area of application defined by the shroud is

substantially circular in shape.



ani mal covering a delivery surface area between about
10 and 800 cnR, nore preferably between about 10 and
wWa®IOHBs9 and nost preferably between about 10PGEHAU208/001613
cnR2. The application is nost preferably performed by
means of a topical netered se spray conbined with an
actuator nozzle shroud whi ch together accurately
control the amount and/or uniformty of the dose
[0GRP! TR inddMtioh URGE hew BB E8&ribBHOWs NI %fé@nﬁé‘etlé tHee following
nozzl e at a pre-determ ned hei ght above, and
expepfrendilicisl i beoundetigtosd that dhansxampteseatr Qepviread pgrway of
||Iu'§,¥r% .8r%f ﬁﬁqﬁvé}%oﬂ% fdt thE@eaﬁg 6&; BB‘(\)Nra A Hﬁ'ﬁf{gﬁé ?r% é’é’o e of the
mxtamltlonl on of the shroud is to enclose the area above
the skin in order to prevent or |imt bounce-back
and/or loss of the drug delivery systemto the
Ex%Wi[li_I@Endi ng environment. Preferably the area of
a7p5) Ication defined by the shroud is substantially
(0@ d @Bﬁomwp%tmﬂ@eOf[ the7igxantples iandetheiraperigrmangeare £ompared

wﬁ’@r%férbg@éjto"\fhlerbr ggence to the follow ng exanples. It

unders that the exanpl es are provided by
way of |IIustrat|on of the invention and that they are
L ovva.li 1ting. to the scope of the invention.
Brféﬁﬂ‘?ﬁ l]t)raf'ﬂ@géorrposml ons of the Exanples and

[()(jg@qﬂrrth@eurﬁwm@nce are conpared with reference to the
draw ngs. Brief Description of Drawi ngs [0080] In the

drawi ngs: [0081] Figure 1 is a colum chart conparing

[Ods'l?F 88851 LBolBrBePE6HbaAn trﬂ{péﬁﬁéa‘i%rbffé BRBgstin + an

ontrol with progestin tra sde I ver
estrog@ménom @ncmjftrctl vgth pragestioriransdeanali dﬁjlv(?EGBQGOOSItlon of the

ur.syant. . to 1. 100 Figures 2a and 2b are
B R CR e FERE e dusiantd B&t W ogeat i n
perneati on of conparative transdermal conpositions
cont ai ni ng_di fferent , ,
[0082] Figures 2a and 2b are column charts showing the effect on progestin
permeation of comparative transdermal compositions containing different

progestins and PEG400 rather than PEG 200 as described in Example 2.

[0083] Figure 3 is a column chart which shows the effect of PEG 200 on the
permeation of an androgen from transdermal delivery compositions described in

Example 3.

[0084] Figure 4 and Figure 5 are column charts which compare the effect of PEG
200 and PEG 400 respectively on permeation of an androgen from transdermal

delivery compositions described in Example 4.

[0085] Figure 6 is a column chart examining the effect of PEG 200 on permeation

of an androgen from compositions of Example 5.



progestins and PE&X00 rather than PEG 200 as descri bed

in Exanple 2. [0083] Figure 3 is a columm chart which
wWQhwosshe ef fect of PEG 200 on the perneati onPGF/AERZN08/001613

androgen fromtransdermal delivery conpositions

descri bed in Exanple 3. [002‘314] Figure 4 and Figure 5

are colum charts which conpare the effect of PEG 200

and PEG 400 respectively on perneati on of an androgen
[068r6?mi§;lﬁr%n$di§réﬂ9&o|&1ﬁh' MRrY eXOMRASY (the Nefede i PREd 200 on the

Exanpl'e 4. [0085] Figure 6 is a colum chart exam ning
pefmealgry et an @stregen Foon dianpdenmaltdedveryf campesiitinsgdescribed in
ExfaFTfHITé gorrpositi ons of Exanple 5.[0086] Figure 7 is a

col'um’ chart exami ning the effect of PEG 200 on the
perneati on of an estrogen fromtransdermal delivery

c sitigns described, i anpl e, 6. [0087 Lgu 8
0T Guie, B S RapolBRORTAY SROMBE: We: SUPCIpRL FIca 60 s the
peRBEARST bPtheOindrBge rsktOgeibneanttRs pétRel dF dridther permeation

Bresence of another perneation enhancer as descri bed
enpanesagiescribedirakstrapte 1.0088] | nvestigation of the

Ef fect of PE&00 on Cunul ative Perneation of the

progestin Norethisterone Acetate and the Estrogen
Exampledi ol Through Human Skin In Vitro. Methods: [0089]

Inite-dose. in vitr i £fuysi udi were undertaken
0G5 i Fertietiohel e, hifeer toPEB200 ot G Efiye Hmeiiion o
thé Q18gksiin a¥6rethiBfiroBNASetd®s andetheOESREgeN EstrAdibP Though

usi ng _Franz-type cells. Pre-cut skin nenbranes were
H%Gﬂ%é‘d\"é[%vg"ﬁ-arri er between the hal ves of greased

(hi gh vacuum grease, BDH) horizontal Franz-type

pernmeation cells in the mddle of the receptor chanber
Methodise cell with the stratum corneum facing

[0089] Finite-dose in vitro diffusion studies were undertaken using dermatomed

human female abdominal skin (500 um).

[0090] These experiments were performed over 24 hours using Franz-type cells.
Pre-cut skin membranes were mounted as a barrier between the halves of
greased (high vacuum grease, BDH) horizontal Franz-type permeation cells in
the middle of the receptor chamber of the cell with the stratum corneum facing
the donor chamber. The area available for permeation was approximately 0.925
cm?. The receptor chambers of the permeation cells were filled with the receptor
phase (Phosphate Buffered Saline pH 7.4) and capped. The permeation cells
were immersed in a constant temperature water bath such that the receptor
chambers were maintained at 35°C. Receptor chamber contents were
continuously agitated by small PTFE-coated magnetic stirrer bars driven by
submersible magnetic stirrers.  The skin was allowed to equilibrate to

temperature with receptor solution for 1 h in the water bath prior to dosing.



t he donor chanber. The area avail able for perneation
was approxi mately 0.925 cnR. The receptor chanbers of
W@ b@opsisaeati on cells were filled with the reck@I/ap2008/001613
phase (Phosphate Buffered Saline pH 7.4) and capped.
The perneation cells were i rsed in a constant
tenperature water bath such“that the receptor chanbers
were mai ntai ned at 35C. Receptor chanber contents were
[OG@QTWh@%HﬁbMtléﬂé W@%pbb(ecﬁ iRtHe BI Rt abss ofBIALictn. The
stirrer bars driven subrersi bl e magnetic _stirrers.
apwh@d wmula/m We$ @meﬁc{ pvergitiel skint area vsingedmpEppendat positive
r bath prior
d'%lﬂ oSI ngﬁfeg%lgt%%%éﬁ r%%ﬂ?% H%oéhl{sln w&?%%gb% ied to the
skin at a dose of 3.6 nL/cnR2. The applied fornulation

read over the. skin_area using an Eppendorf
posﬁ‘g\f% W'gm%c%ﬁ?e?)%ette tip without breaki ng t he

SKi N TeEBRARsor MOl RBhAY! IS CRBRIALRIA ‘oglate (NETA),

Con'parl son con‘p03| er one

( NETA) , OGS%E’stEa;dlola(EZ))IS%E?c)tyl %@atgl(OS}al icylate (0S)

o Composition 2: 2.8% NETA, 55% E2, 5% Pol yet hyl ene
dyco GompepEHEREDR. &)%ctéﬁﬁesi)ﬁﬁ&mEQ 5% BolyRityenenGhsoh 200
E2, SO/MQJPEGZOO o Conposition 4: 2.8% NETA, 0.55%
E2, 109 o Conposition 5: 2.8% NETA, 0.55% E2,

5% O5,  E0MpBE#EAS: AP RIETHI®. gemut, 59 %159 PEEEI0

permeated the skin was quantified using validated HPLC
met hadsChRPBSitioRidgarsse NETANRS5% Eel 0oe PEG20 on of
conparative conposition 1 with conpositions 2-5

r el atd ngompositioe st &Y NBHGERED5S% b rdsh A8.i10F REGR0S
was found to significantly enhance the perneation of
bot h Noret hi sterone Acetate and estradi ol through

[Od@‘i‘ff&ﬂwee%*nﬁ’cﬁfdﬁéf 'aEtl\Xs' tha&t pEeheRal ! BB okinNwA4 4Santified using

conpar e Fi gure
validated HPLC methods

[0093] Figure 1 compares the penetration of comparative composition 1 with
compositions 2-5 relating to invention. PEG200 in combination with OS was
found to significantly enhance the permeation of both Norethisterone Acetate and
estradiol through human epidermis in vitro. Permeation of NETA is compared in

Figure 1.

Example 2
[0094] Investigation Into the Effect of PEG200 and PEG400 on Cumulative

Nestorone & Ethinylestradiol Permeation Through Human Skin In Vitro

Methods:
[0095] Finite-dose in vitro diffusion studies were undertaken using dermatomed

human female abdominal skin(500 um).



Exanpl e 2 [0094] Investigation Into the Effect of

PEG200 and PEGX400 on Cumul ative Nestorone &
WERWM5I8eSt r adi ol Perneati on Through Human SkiPCT/AU2008/001613

Vitro Methods: [0095] Finite-dose in vitro diffusion

studi es were undertaken usi der mat omed human femal e

abdom nal skin(500 nm.[00 These experinments were

performed over 24 hours using stainless steel, flow

[0693] angBe @beHﬁl'eﬁfé @Rl Beh@ﬁﬁé’d Qet b@%u@l@%gfdgbﬁglnless steel,

prewous% Cooper, . Pharm Sci .
floyithgoughid l)lSl@l?(@@kBi bam on Hpseedescwg@,d nfﬁwcqué\d(QQpper ER.J

ng L m%%ael 9t8tle 79' '1?56 a%ft%g& ‘Pnélt tR(% rE%ll vﬂéemodlﬂed to increase
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Et hi nyl estradiol (EE) in | sopr opyl Al cohol (IPA) o
5% NES, 0. 35% 5% Pol yet hyl ene gl ycol
40%{’9@@&@37 tigns G9oR ?3 1, 35% NES, 0.35% EE, 0.5%
Pol yet h C Pad 0 The n o
of 4t i 98T ERsRoNCRarIcs bl -k "Regkrde BERY 5%
Ethlnylestradlol (EE) in Isopropy! Alcohol (IPA)

o Comp 2: 1.35% NES, 0.35% EE, 5% Polyethylene glycol 400
(PEG400) in IPA Comp 3: 1.35% NES, 0.35% EE, 0.5% Polyethylene
glycol (PEG200) in IPA

[0097] The amount of active that permeated the skin was quantified using
validated HPLC methods.

[0098] The effect of PEG400 on permeation of NES and EE is shown in Figures
2a and 2b respectively. Figures 2a and 2b: thus show Nestorone and
Ethinylestradiol permeation respectively obtained from the application of
Composition 2 (not of the invention) compared against application of a control

composition 1.



val i dated HPLC net hods. [0098] The effect of PEX400 on
perneation of NES and EE is shown in Figures 2a and 2b

WO e®pesBivel y. Figures 2a and 2b: thus show NeRCDAGZ®S/001613
and Et hi nyl estradi ol perneation respectively obtai ned
fromthe application of Conposition 2 (not of the
i nvention) conpared agai nst” application of a control
conmposition 1.[0099] PEQ&00 in conbination with OS was

[O(f9© P@G@@lﬂ%?ﬁ&né% Wwith '@@Wa@"fo@ﬁd hOERN MG Ple0snifatlon of

| estradi ol throdg human epiderms in vitro.
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i nhi bitory) on the perneation of Nestorone through
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Pernmeati on Through Human Skin In Vitro Methods: [0102]

thropgh hemeasePIgernys i1 Wr@i f f usi on st udi es were undert aken
usi ng dermat oned human femal e abdom nal skin (500 m).
[0103] These experinments were performed over 24 hours

Example 3t ai nl ess steel, flow through diffusion cells

0BT RS 54 B M BT o ER AR T o

Petffealtion THrot ghtHumaheskEA /hhagel f fusi on area to 1. 0cng.
The formul ations were applied using a finite dose

technique (Franz, T.J. Curr. Probl. Dermatol., 1978,
-68) to m rri c clinical dosing conditions at an
M ; .
%ng?’l%ed dose volunme of 3.6 m _ /cnR. A piece of
[Oﬁﬁaiﬁmi@@m aeVitrgi didusies Istudiss plese eddditalkert Liginpedevmatomed

hu kln 5 t he ecere%(?(; chanmber of the of the
8?af”r Q]%% ?rlnnta FW a turbulent flow of

receptor solution belowthe
[0103] 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 conditions at an applied dose volume of 3.6 pL /cm?. 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/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 glass vials for a period of 24 hr. The receptor solutions

(0.002%w/v NaN3) maintained sink conditions below the skin.



skin. The diffusion cells were maintained at a flow

rate of approximately 1.0 nlL/hr by a m crocassette
WEersswiei ¢ punp (Watson Marl ow 505S UK). ThePCEADU2008/001613

were kept at 32 + 0.50C by a heater bar and the

sanpl es were collected int o, appr opriately sized gl ass

vials for a period of 24 hr.” The receptor solutions

(0.002%V v NaN ) mai ntained sink conditions bel ow the

ski mhéhsrmh@aidHsaddrRRtedensi sted of :- o Conp 1: 5%
Test osterone (TES), in ethanol (95% o Conp 2: 5% TES,
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and 3 is conpared with a control Conposition 1 in

Fi e 3 As sho .n Figure 3. PEG00 i.n was found to .
0Ghgnfs axptir) "ShAshiE BelePRupaEd DR skNhes (gAY using
validdied HPLTIFn&y. dermis in vitro. Exanple 4 [0106]

I nvestigation into the Effect of PEGOO and PEG 400 on

Cumul ati ve Perneation of the AndrogenTest osterone from

[O'ﬂ‘_)siﬁtﬁeogffé&ré’ﬁj% EurBhatlh of! BEE2HHOiN Hﬁweb%@ﬁibné GlAAk 3 is
Inite-dose I1n vitro permeatlon st udi es re
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PG T i e ralae i onily aellet (o H6aEHal B restosterone

thre¥ge hufRitt spidérfes gpnguct ed over 24 hours (h) using
fl owthrough systems with a 1-cnR adm nistration area.

A piece of stainless steel wire nesh

Example 4
[0106] Investigation into the Effect of PEG200 and PEG 400 on Cumulative

Permeation of the AndrogenTestosterone from a lotion through Human
Skin In Vitro.

Methods:
[0107] Finite-dose in vitro permeation studies were undertaken using
dermatomed skin (Padgett Model B or S electric dermatome set at 500 um)

prepared from excised female, abdominal tissue.

[0108] These experiments were conducted over 24 hours (h) using flow-through
systems with a 1-cm? administration area. A piece of stainless steel wire mesh
was placed in the receptor chamber of each permeation cell to support the skin
and to maintain a turbulent flow of receptor solution below the skin. The receptor
solution was maintained at a flow rate of approximately 0.5 mL/hr by a peristaltic
pump (Watson Marlow 520S Peristaltic Pump with 313A adaptor and 308MC 8
roller pump-head; Stauff Corporation, Australia). The cells were placed on a

heater bar to keep the temperature of the skin at 32 + 1°C.



was placed in the receptor chanber of each perneation
cell to support the skin and to maintain a turbul ent
wo b@wosifssy ecept or sol ution bel ow t he skin. ThePCBHABR1068001613
solution was maintained at a flow rate of
approximately 0.5 nL/hr by 2 peristaltic punp (Watson
Mar | ow 520S Peristaltic Punp with 3 13A adaptor and
308MC 8 roller punp-head; Stauff Corporation,
Australia). The cells were placed on a heater bar to
keep the tenperature of the skin at 32 + 1C. [0109|] _
[0 IFeUPwigaa 2-h eqyilibratieraef #ie ekint wWish ke reegnter selgtion (RS;
0-GEE Rollunt 32 b, e P s elhR A3t s Hieg b ognensys or
30nmL/cm§ aff amMDRotiohi formiilationilusirigoa posithg displasetriene pipette.

ment ett The fornyl ati.on was spread . .
Thg, ERr B 0E, waR chEsed: PRl aemme HRraar vaRG TBE pipetie tip
Pe?ﬁ%ﬁﬁ@ﬁ 's%?ruﬂ@éfWé?é d@ﬂlé@te@lolrit&(‘atp%ﬁoprrﬁtélyaé?%d) Ids@t @ibbé for a
si zed glass vials for a period of 24 h. [011

pegpd @ER4BE t he addition of Pol yethyl ene gl ycol 200
(PEGQ200) or Pol yethyl ene glycol 400 (PEG 400) on the
perneati on of testosterone was investigated. 0.5-5%Wv

[ORBEZ0EE effeeEGf40@ waditaddetl Rayathgehel glgening00 (PEG200) or

POIYP&F & er VS (T(E)S)Bifg/hﬁ@ %i;){:t%}, ?&fgﬁnatl%@q {]éJﬁostterone was

mVe%ﬂ@iﬁt@lWO wse@mvl PEIG2A0. or OREdE] 40bewargoHBdedftoattd Y6llowing
perneated the skin was quantified using validated

Teﬂm_s@rﬁ’@@ﬁ-5|§§ LeqiiofrauRYPNPEG 200 are shown in Figure
e

p&omebflP8h of TES through human skin in V|tro. PEGX400

did not have any effect on the perneation of TES
[Ot1A1 oligh amowent &fk Botiven thatt permé&atadptine Skin was quantified using

validated HPLC methods. Results for PEG 200 are shown in Figure 4 and results
for PEG 400 are shown in Figure 5.

Results:
[0112] PEG200 significantly enhanced the permeation of TES through human
skin in vitro. PEG400 did not have any effect on the permeation of TES through

human skin in vitro.

Example 5
[0113] Investigation Into the Effect of PEG200 and PEG 400 on Cumulative

Permeation of the Androgen Testosterone Through Human Skin From a
Transdermal Testosterone Composition Applied as a Spray /n Vitro



[0113] Investigation Into the Effect of PEGOO and PEG
400 on Cunul ative Perneation of the Androgen

wWae®veosIsey one Through Human Skin From a Tr ansdeCTal2008/001613
Test ost erone Conposition Applied as a Spray In
VitroMethods: [0114] Finitesdose in vitro permeation
studi es were undertaken usihg dermat oned skin (Padgett
Model B or S electric dermatone set at 500 nmm)

méimeeared fromexcised femal e, abdom nal skin. [0115]
These experinments were conducted over 24 hoursg& _
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prémared oot taxctltted felale aatdblondnateskint.ai N a tur bul ent fl ow
of receptor solution below the skin. The receptor
solution was maintained at a nomnal flowrate of 0.5

[0Ms] TReBY expO@nkatsaléieCcdtitidtddVGieror Natidsow g@%@g row through
Peristaltic Punp with 3 13A adaptor and 30
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Met er ed Dose Tr ansder mal Spr ay for rrul at| ons cont ai ned:

T t TE P | 0 PEG 200
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skin was quantified usi ng val i dat ed HPLC net hods an
of thdMeterad seof rapsde?od apreys M S) rfonnglatl@n gising a positive

displacement pipette. The formulation was spread evenly over the skin area
using the pipette tip. Permeation samples were collected into appropriately sized
glass vials for a period of 24 h.

[0117] The Metered Dose Transdermal Spray formulations contained:

o Testosterone (TES), Polyethylene glycol 200 (PEG 200) or Polyethylene
glycol 400 (PEG 400) isopropyl alcohol (IPA).

[0118] The amount of active that permeated the skin was quantified using
validated HPLC methods and the results for PEG 200 are shown in Figure 6.

Results:
[0119] PEG200 increased the permeation of TES through human skin in vitro.
The addition of Adding PEG 400 to the formulation did not result in any



Results: [0119] PEQ&200 i ncreased the perneation of TES

t hrough human skin in vitro. The addition of Adding
WEEBIAEB52 0 the formulation did not result in PCT/AU2008/001613

anysignificant difference in the perneation of TES

when conpared with the contypol formulation. Exanple 6

[0120] Estradiol Spray: Invéstigation Into the Effect

of PE&00 and PEG 400 on Estradi ol Perneation Through

sidriERRnt Slffefend M theDevhidangss of MR Mhehi dint ®aré@%8tH the control

vitro perneation studies were undertaken using
forqedatiartomed skin (Padgett Mbdel B or S electric

dermat one set at 500 mm) prepared from excised fenal e,

abdom nal skin. [0122] These experinments were
Exaomple®@ ed over 24 hours (h) using flowthrough systens

080} Bl Sk IakeSioRtion Infp ik EfteBL B BECaqDl A PR 400
ontEﬁréai_&%hmﬁafiaﬁatﬂrengﬁﬁﬂldmbﬁ SKiIRRAMitrbhe skin and to
mai ntain a turbulent flow of receptor solution bel ow

the skin. The receptor solution was maintained at a
ljdal flowrate of 0.5 m _/h by a peristaltic punp
t'son Marlow 520S Peristaltic Punp with 3 13A
[0l & ptoriteadabe308MYiB8or @ermeapamp shelial Beeuf findertaken  using

defiBaRBIeh SR (538l MBet Brpo o eliel o Rer PR oGa febn! 390.um)
préfarel @bABbxdredd Mg, soddnfingakin.i bration of the skin
with the receptor solution (RS; 0.002% sodi um azi de),

the stratum corneum surface was dosed with 3.6 nL/cn®?

[002h] ﬁ“ﬂegé%gﬁgtiirﬂlen@\ﬁ&%dc%r{&ﬂcte%%\%r 54358&93%'{) QQindSAdWLtFough

positive spl acenent pi pette. e fornulation~was
Sysl]_errBaWitfe\aeiHcmzcaﬁbmntsitretietk ianeaar dapiase of) stdinepsd pteet wire mesh

wasgBpet aE s PSRy e S e P erB bEMRLR Bipatrto sypport he
skin and to maintain a turbulent flow of receptor solution below the skin. The
receptor solution was maintained at a nominal flow rate of 0.5 mL/h by a
peristaltic pump (Watson Marlow 520S Peristaltic Pump with 313A adaptor and
308MC 8 roller pump-head; Stauff Corporation, Australia). The cells were placed

on a heater bar to keep the temperature of the skin at 32 + 1°C.

[0123] Following a 2-h equilibration of the skin with the receptor solution (RS;
0.002% sodium azide), the stratum corneum surface was dosed with 3.6 uL/cm?
of an Estradiol Transdermal Spray formulation using a positive displacement
pipette. The formulation was spread evenly over the skin area using the pipette
tip. Permeation samples were collected into appropriately sized glass vials for a
period of 24 h.

[0124] The Estradiol Transdermal Spray formulations contained:-

o Testosterone (TES), Polyethylene glycol 200 (PEG 200) or Polyethylene
glycol 400 (PEG 400) isopropyl alcohol (IPA)



[0124] The Estradiol Transdermal Spray fornul ations

contained: - Testosterone (TES), Polyethyl ene gl ycol
WQOINFB® 200) or Pol yet hyl ene gl ycol 400 (PEGADAY2008/001613

i sopropyl al cohol (1PA)[0125] The anount of active

t hat perneated the skin was,fuantified using validated

HPLC net hods and the results are depicted in Figure

7.. Results: [0126] In both the 0.25% and the 0.50%

fornul ati ons PE&R00 was found to enhance the

perneation of Estradiol through human skin in vitro.
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vitro diffusion studies were undertaken using

der%gtomed human femal e abdom nal skin (500 nm.

Rﬁﬁﬂ ] These experinments were performed over 24 hours

[0 N8 155tAI tAe 8P 95% 8RY ., thél@mww&ﬁﬁmetwnfsf PEG200CRAS 5’round to
based on those described previously (Cooper, E

enPﬁ@@QﬁheSéﬁrmeﬂ‘JBQOfE@trafll%t@fqugbs'@)mé&§§'ﬁt'nt\/ﬁlé& t he ceII
was nodified to increase the diffusion area to 1.0cnR.
The formul ati ons were applied using a finite dose

Exaegvlei7que (Franz, T.J. Curr. Probl. Dermatol , 1978,

[O]égﬂ)?& 6%%&@&%@3 ﬁgg lol.#f?él al Igllgélﬁjg % u'gallél%ﬁye aItes‘ilgsterone

PeviritiafionSEhroughl Hiinae SKAITNWEEop! aced directly bel ow
the skin in the receptor chanber of the of the

diffusion cell to maintain a turbulent flow of
méfpoeRt or sol ution bel ow the skin. The diffusion cells
were maintained at a flowrate of approximately 1.0
[0¥R8] riniteydesenincvioadiBagiore spetiés ware iundetiaen Wiing arermatomed
rl 055 UK The | s were kept at 32 + 0.50C by
huyqpefgp@r’e BE?O'QET@ ?lﬂg fn%'s were collected into
appropriately sized glass vials for a period of 24 hr.

The _receptor sol utions
[0129] 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 conditions at an applied dose volume of 15 pL /cm?. 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/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 glass vials for a period of 24 hr. The receptor solutions
(0.002%w/v NaN3) maintained sink conditions below the skin.



(0.002%V v NaN ) maintai ned sink conditions below the

skin. The formul ati ons consisted of:- o Conp 1. 2%
waeewosisey one (TES), 5% Cctyl Salicylate (OS),PQRAU2008/001613

pol yvi nyl pyrrolidine (PVP), 30% i sopropyl alcohol

(IPA) in ethanol (95% o 2: 2% TES, 5% 0SS, 2%

PVP, 30% I PA, 0.5% pol yet hyl'ene gl ycol 200 (PEG00) in

et hanol (95% o Conp 3: 2% TES, 5% OS, 2% PVP, 30%

| PAThS 8RR a0cdRistédianol (9599 o Conp 4: 2% TES, 5%

GS, 2% PVP, 30% I PA, 2.5% PEQ00 in ethanol (95%

[013Q] lebmfparrglﬁ% Téstosteione (TES), p&%rr%ﬁﬁgsallwlasé(i (@S), 2%

was quantified usin ated HPLC net hods

ef f ect BﬂyﬁBYn@ﬁfq|@ﬁ1%?ﬂ>\f§B 3&6#%%&' ?'ﬁ@h%'o&%gi'rﬂ iegyanol

as showmseg) Figure 8. PEG200 was found to

significantly enhance the perneati on of Testosterone
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st er oi dethandl (85p9net rati on enhancer wherein the

penetrati on enhancer conprises a polyethylene glycol
( PEGe ofoanedagte mblSechfloa®@Swel%itVino 36%r A hap%B8HEG200 in

A transgder nal l\i very system according to claiml
wher ei n%ﬁﬂaﬁgg%’f aver age nol ecul ar wei ght of no nore

than 300 is present in an anount in the range of from
0.1 to 40% by weight of the total conposition. 3. A .
[030hnEHue amdund edfi aetive dhyait penragaied dihegskio whai auantifed using

vaﬁclié’j}egql-?PLV@ F"r{e%@d the

[0131] The effect on permeation of TES from using the composition as shown in
Figure 8. PEG200 was found to significantly enhance the permeation of
Testosterone in combination with the permeation enhancer octyl salicylate (OS)

through human epidermis in vitro.



conmposition conprises a solvent selected fromC2 to C4
al kanol and m xtures thereof. 4. A transdernal
wW@l2000083859 syst em accordi ng to any one of the pPEATR®S/001613
clainms wherein the volatile solvent is present in the
conposition in an anount in31t he range of from70%to
95% by weight of the total  conposition. 5. A
transdernmal delivery system according to any one of
ctAimpr evi ous cl ai ms wherein the conposition consists
essentially of: (i) at |east one pharnmacol ogi cal agent
sel ac . e i. : i1 . ..
oEndt FaTR A TR S sRa Erfbingia pbinboSjion comprising at
pol Yestshydnenphasimanologidal cagena gelandéa diinahomioges ama steroids

nore than 300:. (iii,) a volatile salvent.consisting of .
one 3B BRI t?{H??&CG%W&GY%%E'F%Bﬁﬂ%ﬁr?té"rﬁ‘de?ﬁ‘%}}cer Coffiprises
opt iaopél étyiener@psdl | (REG) & averhg@mesiecurar wéght &y ynore than
system according to any one of the previous clains

wheBB8Pn the total water content of the conposition is

| ess than 10% by wei ght of the total conposition.7. A
transdernmal delivery system according to any one of

t De Apiransasuimat dalivesy wiysiem iascordimgotectlain viewhereimthe PEG of

o S5 0P gne e el SPathEr bBThORCRH AR, S b d &n Hmount in
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the range of from500:1 to 1: 1 0. 9. A transdernal
delivery system according to any one of the previous

c3-afniEanaesFerhdeltveneasteromecpiir i 9RBYi! i Claigledwherein the

co j Yalalc) W€ S e 0
ConEEEBLLONEoQa R SESICREAR HO B0 g, atpnol anc

del midiugessihstami accordi ng to any one of the previous
clains wherein at | east one pharnmacol ogi cal agent

g‘ﬁt rt'é@?ﬁse%g?rﬂgh%ﬁggg/ﬁyﬁ%ﬁ lr?gbgrs&”%n @gq?rap one ij the previous claims
wherein the volatile solvent is present in the composition in an amount in

the range of from 70% to 95%, by weight of the total composition.

5. Atransdermal delivery system according to any one of the previous claims
wherein the composition consists essentially of:

(i) at least one pharmacological agent selected from hormones and steroids;

(i) a penetration enhancer component consisting of a polyethylene glycol of
average molecular weight no more than 300;

(iii) a volatile solvent consisting of one or more of ethanol and isopropanol;and

(iv) optionally a propellant.

6. A transdermal delivery system according to any one of the previous claims
wherein the total water content of the composition is less than 10% by

weight of the total composition.



adrenocortoid, anabolic or birth control activity.

11. A transdermal delivery systemaccording to claim 12
wob@pe5Isse he phar macol ogi cal agent conpri ses OPEI/AD2008/001613

nore steroids selected fromthe group consisting of

dexanet hasone, dexanet hasonﬁ acet at e, dexanet hasone

sodi um phosphate, cortisone,” cortisone acetate,

hydrocorti sone, hydrocorti sone acetate, hydrocortisone
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h{ iAo XTARSERIM P Slgevsryr srgiem according to claim 12 wherein the

pharmacological agent comprises one or more steroids selected from the
group consisting of dexamethasone, dexamethasone acetate,
dexamethasone sodium phosphate, cortisone, cortisone acetate,
hydrocortisone, hydrocortisone acetate, hydrocortisone cypionate,
hydrocortisone sodium phosphate, hydrocortisone sodium succinate,
prednisone, prednisolone, prednisolone acetate, prednisolone sodium
phosphate, prednisolone tebutate, prednisolone pivalate, triamcinolone,
triamcinolone acetonide, triamcinolone hexacetonide, triamcinolone
diacetate, methylprednisolone, methylprednisolone acetate,
methylprednisolone sodium succinate, flunsolide, beclomethasone
dipropionate, betamethasone sodium phosphate, betamethasone,
vetamethasone disodium phosphate, vetamethasone sodium phosphate,
betamethasone  acetate, betamethasone  disodium  phosphate,
chloroprednisone  acetate, corticosterone,  desoxycorticosterone,
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oxandrolone, oxymetholone, prometholone, testosterone cypionate,
testosterone phenylacetate, estradiol cypionate, and norethynodrel and

the salts and prodrugs thereof.

12. A transdermal delivery system according to any one of the previous claims
for female contraception comprising a comprising one or more estrogens

and one or more progestins.

13. A transdermal delivery system according to any one of the previous claims
wherein the drug delivery system comprises on a weight basis from about
0.1 to about 10% of the steroid or hormone, from about 0.1 to 12% of the
penetration enhancer and from about 70 to 99.8% ethanol, isopropanol or

mixture thereof.
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16.A use of polyethylene glycol of average molecular weight no more than
300 in manufacture of a medicament with at least one pharmacological
agent for transdermal administration of the at least one pharmacological
agent to a subject by application of the medicament to an area of dermal
surface of the subject.

17. A method of preparing a transdermal delivery system for administration to
an area of dermal surface of a subject, the method comprising combining
at least one pharmacological agent selected from hormones and steroids
and a penetration enhancer comprising polyethylene glycol of average
molecular weight no more than 300.

18. A transdermal delivery system comprising a spray apparatus comprising a
container for a transdermal composition a spray nozzle and an actuator for
delivering a metered dose of spray from the container via the nozzle,
wherein the transdermal composition comprises at least one
pharmacological agent selected from hormones and steroids and a
penetration enhancer comprising polyethylene glycol of average molecular
weight no more than 300.



