Transdermal Delivery System Field [0001] This
invention relates to a transdermal delivery system and
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physi ol ogi cal | y active agent. Background [0002]
Adm ni stration of physiol ogllcal |y active agents
t hrough the skin ( transdermal delivery ) has received
i ncreased attention because it not only provides a
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Structurally, the skin consists of two principle
parts, a relatively thin outernost |ayer (the
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thessklansumoompr&unmechanmmst typically then diffuse within
t he stratum corneum before partitioning fromthe
stratum corneumto the viable epiderms. [0005] To
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outermost layer (the "epidermis’) and a thicker inner region (the "dermis’). The
outermost layer of the epidermis (the “stratum corneum’) consists of flattened
dead cells which are filled with keratin. The region between the flattened dead
cells of the stratum corneum is filled with lipids which form lamellar phases that

are responsible for the natural barrier properties of the skin.

[0004] For effective transdermal delivery of a physiologically active agent that is
applied to the surface of the skin (‘topical application’), the agent must partition
firstly from the vehicle into the stratum corneum, it must typically then diffuse
within the stratum corneum before partitioning from the stratum corneum to the

viable epidermis.

[0005] To overcome some of the problems with transdermal delivery that are
associated with transport across the dermal layers ('percutaneous absorption’),
physiologically active agents are commonly formulated with dermal penetration
enhancers (Finnin and Morgan, J. Pharm. Sci., Vol 88, No. 10, October 1999, pp
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enhancers (Finnin and Mdrgan, J. Pharm ScL, Vol 88,

No. 10, October 1999, pp955-2958) whi ch are often
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and sensitisation due to adhesives used in the patch.

[0008] The rate of drug delivery across a dernal
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[0QQ8B]1dheerée of drug delivery across a dermal surface can be increased by

dermal penetration enhancers. The problem with most known dermal
penetration enhancers is that they are often toxic, irritating or allergenic. These
enhancers tend to be proton accepting solvents such as dimethylsulfoxide and
dimethyacetamide. More recently, 2-pyrrolidine, N,N diethyl-m-toluamide (Deet),
1 -dodecal-azacycloheptane-2-one(Azone), N, N dimethylformamide, N-methyl-2-
pyrrolidine and calcium thioglycolate have been reported as effective enhancers.
However, difficulties remain with such dermal enhancers because the problem of

irritation at the site of application has not been overcome.

[0009] The most critical problem with these compounds however is their toxicity.
If a compound when used as a dermal enhancer is toxic, irritating or allergenic,

then that compound is unsuitable for application to the animal body. Dimethyl
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each claimof this application.
for the present invention. It is not suggested or represented that any or all of

a

these matters formed part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed before the

priority date of each claim of this application.

Summary
[0012] The invention provides a transdermal delivery system comprising

composition comprising a physiologically active agent and a penetration
enhancer wherein the penetration enhancer comprises a combination of (i) an
ester of salicylic acid, preferably selected from the Cg to C3o aliphatic ester of
salicylic acid and (ii) polyethylene glycol of average molecular weight no more
than 300.



Summary [001 2] The invention provides a transder nal
delivery system conprising conposition conprising a
w@koegiosiseni cal | y active agent and a penetrati OPCT/AU2008/001614
enhancer wherein the penetration enhancer conprises a
conmbi nation of (i) an est er4of salicylic acid,
preferably selected fromthe C6 to C30 aliphatic ester
of salicylic acid and (ii) polyethylene glycol of
[0@1@]'[@‘2@ f0Rh&C lé's?éct"\@r'leghﬁvé?ﬁloﬁobﬁa\/ﬁd&n a3%t[1&91<§] trhAsdermal
further aspect the invention provides a method of
adfmrardﬁtfamrmf urAchivetagant da an animattsubechgiestuding gn human,
r
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traabdamajeishverpesglsﬂerransder mal delivery system [0014] In
yet anot her aspect the invention provides use of (i)
an ester of salicylic acid, preferably selected from
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polh)(eth yl ene gl ycol éof aver age nol ecul ar wei

ght
acrﬁb pﬁ@‘ﬁ@a aeiegt@d)frqnhthmﬁa absudlvhgtic gstes @f ealifylie awdtand (ii)
a e d
pofy e Gediotdry aPfidokh niElial Sobhe TRITHER, than 390) in
mamfaaturead)f a)mmm:ammttwuﬁna @hysibegmadly catrentgent fantranmrmal
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area of dermal surface of an ani nal the nethod

conprising conbining the physiologically active agent
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trag30eranal gletivery systean fmsfaoh;rahiistrytlmtcaam dremdf derswdt sndace of an

e ration enhancer co onen eth col
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trans ?ermal I|veCy
selected from the e 10 Czo aliphatic ester of salicylic acid and a second
penetration enhancer component of polyethylene glycol of average molecular

weight no more than 300.

[0016]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 a physiologically active agent and a first penetration enhancer
component of an ester of salicylic acid, preferably selected from the Cg to Cso
aliphatic ester of salicylic acid, and a second penetration enhancer component

of polyethylene glycol of average molecular weight no more than 300.



system conprising a spray apparatus conprising a
container for a transdermal conposition a spray nozzle
wapwasssact uat or for delivering a netered dosePGI/ABpI08Y)01614

fromthe container via the nozzle, wherein the
transdermal conposition conprises a physiologically
active agent and a first penetration enhancer
conmponent of an ester of salicylic acid, preferably
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non- human animals. Definitions [001 9] It will be

understood by those skilled in the art that the term
D ”,yshgyl ene gl ycol does not include diethylene glycol
—d llluugh di et hyl ene glycol may if desired be present
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(@R URRUIRR" averagBt Seethin®h be an integer) and more preferably 3 to 5.

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].

[0020] The term "physiologically active agent” is used herein to refer to a broad

class of useful chemical and therapeutic agents.

[0021] The term "physiologically active" 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
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havi ng an indirect orobservable effect which is useful
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enconpass conpounds having the genera
cycl opent anoper hydr ophenant hrene ring system of
formula: [0023] Steroids yary by the functional groups
attached to these rlnqs and . ke~ oxi dati on state of the
rings. The steroid nay f"orm of the active
drug or may be a prodriig Il which in vivo
provi des a nor eract i opm of the steroid. The
steroids include drug d prodrugs which provide
eut rogeni ¢, andrqQgeri~¢_ghlicocorti coi d, adrenocortoid,
anabolic or birthécontrol activity. Exanples of

steroids include, for exanple, dexamethasone,
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Examples of steroids include, for example, 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, desoxycorticosterone acetate, desoxycorticosterone

pivalate, desoximethasone, estradiol, fludrocortisone, fludrocortisone acetate,



acetoni de, triantinol one hexacetoni de, triantinol one

di acet ate, nethyl predni sol one, nethyl predni sol one
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[062A POPREGrugeRt Bﬁér‘?ﬁéﬁé@ﬂé&@ activBQ2tht hidkrie Yakanisictedin an
phar maceut i cal I?/ active agent which is admnistered in
inagtive or less active form and is metabilised into an active form. The prodrug
itself may have little or none of the desired activity until it interacts with the
systems of the body such as the skin or circulatory systems. Nonetheless a
pharmaceutically active agent used in the transdermal delivery system of the
invention include agents which are prodrugs which on administration form a more

active agent 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
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norethindrone rapidly peaks after application, whereas norethindrone acetate
having a higher molecular weight 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 C1-C12 alkanoyl group. Regardless of whether the
steroid or the corresponding prosteroid derivative is incorporated in the carrier



Press, San Diego, Calif., 1992 and Burger's Medicina

Chem stry and Drug Chemstry, Fifth Ed., Vol. 1, pp
WQAZ@905588) 949- 982 ( 1995). The ot her nethod f oPCT/AU2008/001614

controlling the blood plasma profile of subject is in

the selection of the prodrug, such as based on its

nmol ecul ar wei ght or polarity. By increasing the

nmol ecul ar wei ght of the prodrug, the time to the onset
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enahfplats dé%ltranFJL GHB&%A&BCQS &Séqe?ﬁgn%nd BERIGSF HrdPrioARE, etc.
androgens. orrespondi ng steroid prodrug
Anpopreystxanmgleljs testodm‘romrednaﬂs aorrespcmhumdsmg obtestostaroee such
to,th id wher e free 0 t the 3.1 1.o0r.
sy 1 ho bt S haa b eLestpRErten sPERNaR) artbahBroig Picinate,
tesﬁ@fst@tc)he BRehyIstdtard, edtoelcedric praprorter eicd gesd \r@dlud’@:ﬁ are
ylated at the 17 position hydroxyl for exanple

nop-Gsters hahaumesAUPgILRe PEWG'IOQS%JCBfaWQ%@rOﬂﬁe 7-chioral
hefi&éAhd o‘i’retgé\? ra rh%%@%l‘ghﬁ‘é? obl PRt 81 %bf#noﬁesrqgﬁa é\é%trhéuol 3-

I ncor porate e carrierconposi t| on as om nan
methyiggtherach provi des a source of steroid in the

bl oodstreamto achi eve the intended physi ol ogi cal

ef fect which, in the case of the correspondi ng

[o%ae]Sher @rehs ?&Uu@nbgmsaughd Wﬁtaﬁhbﬁbrrﬁalc camen§%d>rhevémt he the
erivative. st er 0| ester 1s the corres nal ng
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on the ring has been esterified. Exanples of a steroid
and its corresponding ester include estradiol and
[0@RA] Thei lermbsiermat penelsaticndeohanicerbéa aseg gieseiat g, its broadest

s TPt 1ot G PloRAl AR RS 4 e Hard B SHERITRBLE transport o
active agents a{cross the skin for use and delivery of active agents to organisms

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.



enant hat e, estradi ol undecyl ate, estradi ol acetate,
and estradi ol proprionate, etc. Another exanple is
W@ e®bosI86¢r one and its correspondi ng ester of PCT/AU2008/001614
testosterone such as 17 beta-cypionate, testosterone
enanthate, testosterone nicpfinate, testosterone
phenyl acet ate, testosterone proprionate, etc. Al so
i ncluded are non-esters that have groups on the 17
[002 ThQBrri Usiatafn E&HEORT 85 @88 %Eréﬁhh@"t@'brb@cﬁ'és@%%h@é ’to refer
or "'ethers that have groups on the 3-position such
to &ha puigr dAyes-of e Riin, whisdris cooTEiSPd THhdaprrPKigately 15) Iayers of
iy t n r ed.h [
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enetration ncer" is.used herein in its broadest
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chBRY fdify2BEAYS ThaNsRAnm BbrmaGH CReASENRS rafd Aaftird ®arrier for
skin for use and delivery of active agents to
diffisifiheisths astivhagentawrers e skifet her it be for | ocal
application or system c delivery. [0028] The term
"non-occl usive" is used herein in its broadest sense
[0030]Tekeerm o'shiotdepotbisi ugecbhedin$i itg Wrbadedtisense tohrefer to a

at nosphere b ans of at ch vice
redlgt Db ool ol BEl Soe R ARL I sdBrglindi Eancer within the
stratung kidrBelhasiiedthelit bbelnltr‘akc%llv}hlrC(b\ntlh&’(mde?@lr@@ytfeb? or inter-

skin at the site of application for a prolonged |ength

cetglagine. 1t is particularly preferred that the
transdernmal delivery systemof the invention is
non- occl usi ve. [ 0029] The term "stratum corneunt is

[003dd hkdewrmn rivalatile nonbrotat e §quid eebisla”ds ueedin the aréo refer to a

ro t.he skin ich_i 0 i sed of .
iR 48l & Dalefied B i dinarogpatptie
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long chain fatty acids. The stratum corneum creates
knpwe asatodatile:man-vajatiadiguidrvehigies.

[0032] The term “aliphatic” includes straight chain, branched chain and 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 physiologically active agents to be delivered through the skin to
achieve a desired systemic effect. The drug delivery system preferably
comprises the 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, the active agent and non-volatile liquid are thermodynamically
driven into the skin as the volatile liquid evaporates. Once within the skin the



di ffusion of the active agent across the skin. [0030]
The term "skin-depot" is used herein in its broadest
W@ 0080538600 refer to a reservoir or deposit of aRCT/%E2008/001614
agent and dermal penetration enhancer within the
stratum corneum whether it,,be intra-cellular (within
kerati nocytes) or inter cel% ular. [0031] The term
“vol atile:non-volatile liquid vehicle" is used in the
noﬁf\IoIétFPe h@w@rméy@e%ér' cﬂéﬂuﬂt ﬂ{éalfd"@ﬁ?é{ﬁk ‘éﬁ!:l/oY%Bt &% @ solubilizer to
onmprising a volatile liquid mxed with a non-volatile
allpwq:m enhaigiedpeneyation a@eapfdb@ aaliveragentrtacqugn thaisincand into
| .
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veblreiza:rar’mbdnlaey esystérmicu sative nagerstsbaoead@lsle senise transdermally
| ude g)nhose @Xﬁt ens known as volatile: non-volatile
adm”a'ﬁ‘e&e‘?/ RREEAT 0032] The term "aliphatic” includes
strai ght chain, branched chain and cyclic aliphatic
and may be saturated al kyl groups or unsaturated
[0@34] phaviracedically artvg ¢peund’ds 8 coORPUNH atlerivegrfsrm natural
I
or@?ﬁ@gﬁﬂ%lﬂ% \yeg%tébcl’%)?'tlh 8@?‘4& ﬁsﬂéﬁégélal %ch?/ﬁ?’IheT%?eutlc effect on the
humareort aromaé hady mstha tvea:llmenaoiga cohdipby.s G@bbguoaajdugnds may be
actlée a}ﬁﬁgetéﬁ to be delivered through the skin to
reg&rﬂp & "YUEEETr ed system c effect. The drug delivery
system preferably conprises the active agent
intimately mxed with a non-vol atil e _derma
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ctive agent and non-vol ati
not hréendmiytpaamwlelqlh@radnbuvesnc@nph@erﬂa,u integers bresteps.ati | e
liquid evaporates. Once within the skin
thenon-volatile liquid may either disrupt the lipid
Detailéd Despeptibnact as a sol ubilizer to allow an

enhanced penetration rate of the active agent throu
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and many i/St emc active agents are

the [Genbd &3

average molecular weight no more than 300) shows a synergistic improvement in

iphatic esters of salicylic acid and (ii) polyethylene glycol (of

penetration enhancement.

[0037] The weight ratio of ester of salicylic acid to 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 ratio may vary depending on the nature and concentration of the

active agent and the concentration of the penetration enhancer combination.

[0038] The ester of salicylic acid is preferably a Cg to Cys aliphatic ester, more

preferably a Ce to Cy2 alkyl ester and still more preferably is Cg alkyl and most



adm nistered to an aninmal. [0034] A "nutraceutically
active conpound” is a conpound, derived froma natural
w@eooglossseani mal or vegetabl e) that has a benefPCi/al2008/001614
and/ or therapeutic effect on the human or ani mal body
in the treatnment of a condit4y on. Such conpounds may be
regarded as nutrients. [003 Thr oughout the
description and the clainms of this specification the
prévaFbly @mthy‘qﬁ cfk%iet‘/ Rhd I9NheOdorhRBnYRirHe Gé%?lhsﬁféylate or
"conpri sing' conprises”™ is not intended
siraRly IQalisalgtdrer addltlves conponents, integers or
steps. Detailed Description [0036] The present
i nventors have found that the use of a penetration
[0@39]dppieallyhecdstersofas atioyiiai avid Mhb@bre(sieht mnareatmeunpdf from 0.1

to jﬁ%ﬁ? \ltv%a@hgg g]e t%gqﬁft%g]%agépqslgéogﬁq% ] o{nhtp;}ﬁvﬁiotnoan%gr%ore
préretash) ivhens @l ¥ eokuéwhsavsr@geomploes . ar 1 weh gty no.o, 3.0,
nore than 300) shows a synergistic i npr ovement in

3.pehet4-a@ngdb-@nhancenent . [ 0037] The weight ratio of

ester of salicylic acid to polyethyl ene glycol (of

aver age nol ecul ar wei ght no nore than 300) is
[Omojﬂ'gpiabll_\,y then FtEEfé ofaagaagé rfnotmu% weight deds: 9nafA0 will be

r ef er abl suc 1: 1
present dﬂoarl%@qugt 2n q[he @ng ocgtflr?ml (} ] atéﬁ goﬂ@ ‘()’8\93}79 otf %he total
cod@z@emudhrmwdopreiférabnywm&) and 20oneath r:a@tmm Gt 2 5%, 3%,
tive a he concentration penetra

3. %ﬁhérﬁ:é‘r /eo@r"ér ﬁaﬁ |8dﬂ PpotiFE] 117 1851 é|3°/@f1 4s/&l 1261 1Q°/o, 17%,

18@‘:'1@% yeferably a C6 to G 8 aliphatic ester, nore
preferaqayaOBto C 2 al kyl ester and still nore
preferably is C8 al kyl and rmstpreferably S

rog4fiTt¥ ftestiet api e dRytish airere PBB s HssS B, 2PRen an
anﬁﬂrﬂiﬁn e s@dgecaﬂ ir@ma@ndovud% Hyewpiges enthe mtarbcﬂﬁmmﬁon and
mOl ght of_the taotal transd

to mal
pr%fsrﬁ%sé PMHR-SolP %Ch/e ﬁytlﬁbéﬁ? Gn ave: Aty &@-2%, 3%, 3. 5%, 4%, 4.5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%.

[0042] The composition of the invention may and preferably will contain a volatile
solvent. Preferably the volatile solvent has a vapour pressure above 35 mm Hg
at atmospheric pressure and normal skin temperature of 32 degrees Celsius. In
a particularly preferred form of the invention the solvent preferably a C, to C,

alkanol and more preferably is ethanol or isopropanol, or a mixture thereof.

[0043] Known dermal penetration enhancers may also be employed in the
transdermal drug delivery system. The use of known dermal penetration
enhancers include laurocapram (Azone.RTM.) and laurocapram derivatives, such
as those 1-alkylazacycloheptan-2-ones specified in U.S. Pat. No. 5,196,410, and
oleic acid and its ester derivatives, such as methyl, ethyl, propyl, isopropyl, butyl,
vinyl and glycerylmonooleate, and sorbitan esters such as sorbitan monolaurate



preferably from0.5 to 5 % such as 0.5, 0.7, 0.8, 0.9,
1.0, 1.2, 1.5, 1.7, 2.0, 3.0, 3.5 4.0, 4.5 and 5.0.

WO 0®40358Gy pi cal |y the PEG of average nol ecul ar PGIBAGRM08/001614
| ess than 300 will be present in an anmount in the
range of fromO0.1 to 40%by 1\r/gel ght of the total
conposition and preferably fromO0.5 to 20% such as 1%
1.5% 2% 2.5% 3% 3.5% 4% 4.5% 6% 7% 8% 9%
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enhancers incl| ude [ aurocapram (Azone. RTM)

and
tham BEGCRffPalecaier weight 980 mQrerhay 3¢ gsd Sa“CY“C acid esters..
1- al kyl azacycl ohept an- 2- ones specified in U S. Pat.
No. 5,1 96,41 0, and oleic acid and its ester
[00%A]iThat volatle salvhntss nefeyhblyepregient pnoingl compopitiopydf, the
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chai kyl esters o
[0045] The composition of the invention may if desired contain one or more
additional adjuvants such as those selected from the group consisting of
penetration enhancers, surfactants, thickeners and solvents. Examples of
suitable thickeners include polyacrylic acids; and acylic acid copolymers agor,
carrageenan, food starch, gelatins, germ Arabic, guorgem, hydroxyethyl cellulose
hydroxypropymethyl cellulose, protein and polyvinyl pyrrolidone. The content of
thickener may be from 0 to 5%. It is however a particularly preferred aspect of
the invention that the composition consists essentially of:

(i) an physiolocically active agent component which may include one or

more physiologically active agents;



pyrrolidone, particularly the 1-lauryl, 1-hexyl and

1-(2-ethyl hexyl) esters of 2- pyrollidone and those
waleropssspenet rati on enhancers given in U S, PakCT/NG2008/001614

5,082,866, particulary dodecyl (N, N dinethylan no)

acetate and dodecyl (N, Ndi ngthylam no) propionate and

in US Pat. No. 4,861 ,764, particularly 2-n-nonyl -

1- 3-di oxol ane. Preferably the conmposition wll
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penetrati on enhancers other than PEG and the salicylic
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conposition of non-volatile penetration enhancers
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and salicylic acid esters.. [0044] The volatile

sol veri™ s preferably present in the conposition of

the i iphaMNa infogdlapount in the range of from40 to
9@@) b%i g”h)%1 gf ﬁe conposition and nore preferably

from50 to 95% still nore preferably from60 to 95%
' 0 9 . ' o % .7
o158 e UGB RRERT RGNV it G en O Hra oo
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of il idorfpoeftiopenet rati on enhancers, surfactants,
t hi ckeners and sol vents. Exanples of suitable
t hi ckeners include polyacrylic acids; and acylic acid
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abi'c, guorgem hydroxy ose
créaar pasiprasylotemydatere(matris sad rpserveirn taped pasitsnardijm former.
rrolidone. The content of thickener .may be froma, .t
in 8% e PEsea doolThER, ing e rer S el PR b B g Torm
of hhiqUimeanlmatibhad atdeiné@apsoftdlkon consi sts
essentially of: (i) an physiolocically active agent
conponent which may include one or nore

[004B]The! e fltlons 3 they Bra@fi invehlidn nﬁagﬂ%‘ﬁ &Y} 0P suitable for
enhancer conponent consisting of an ester of salicylic
topical application to the skin. Suitable forms include sprayable liquids; gels;
liquids that may be applied using a roll-on device; lacquers; and sustained
release matrices of transdermal delivery devices such as patches. The
compositions are usually administered alone but, under some circumstances,
administration may be further modified by using other delivery mechanisms such
as iontophoresism, ultrasound and microneedles to enhance penetration. Non-

occlusive application and in particular Spray application are preferred.
[0049] Suitable pharmacologically active compounds may be selected from:

[0050] Alimentary System Antidiarrhoeals such as diphenoxylate, loperamide

andhyoscyamine;



acid and a pol yethyl ene glycol of average nol ecul ar

wei ght no nore than 300; (iii) a volatile solvent
w@gisBsihg of one or nore of ethanol and i sopP@pPan2008/001614

and (iv) optionally a propellant. [0046] It will be

under st ood by those skill edl in the art that al cohols

and polyols contain a certai’n anount of water.

Typically the total water content of the conposition
[00@1;'0%‘%&005@%%0% by weightenand pref erglhy | ess thaRciuding:

10% by wei ght of the tot'al conposition. [0047] The

conposition of the invention may be in a range of
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cldnidibéepramosin pdefresonaithee dtazdkice nyuamethineansedeyidepa, reserpine,
.de]iyvery systemis in the formof a liquid for
t”rﬁﬁlﬂp}é@ﬁti on to a defined area of skin. [0048] The

conpositions of the present invention may be in any

formsuitable for topical application to the skin. o
[06R3]1Catniemf sharnal nelogkeryss prely a8 dliltiazam.ddelogepise, amlodipine,

Lo . . ied ; 1] - devi :
oL SRS 12, 70,% o

transdermal delivery devices such as patches. The
gsitions are usually adm nistered al pne but. under
1oGRfIEGtobe irendn B 5 5REY 4k | bTSRa 268 £ agpdle” ano
pahRgbrdzset by using other delivery mechani sms such as
I ont ophoresi sm ultrasound and m croneedl es to enhance
penetration. Nonocclusive application and in
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Sui't har maco |y active conpounds nay
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Anti di arrhoeal s such as di phenoxyl ate, | operam de

andhyoscyam ne; [ 0051] Cardi ovascul ar system agents
[0058]lAntangiha agents such as glyceryl trinitrate, erythritol tetranitrate,

pentaerythritol tetranitrate, mannitol hexanitrate, perhexilene, isosorbide dinitrate

and nicorandil;

[0057] Beta-adrenergic blocking agents such as alprenolol, atenolol, bupranolol,
carteolol, labetalol, metoprolol, nadolol, nadoxolol, oxprenolol, pindolol,

propranolol, sotalol, timolol and timolol maleate;

[0058] Cardiotonic glycosides such as digoxin and other cardiac glycosides

andtheophylline derivatives;

[0059] Adrenergic stimulants such as adrenaline, ephedrine, fenoterol,
isoprenaline,orciprenalihe, rimeterol, salbutamol, salmeterol, terbutaline,
dobutamine, phenylephrine, phenylpropanolamine, pseudoephedrine and

dopamine;



[ 0052] Anti hypertensives such as hydral azi ne,

m noxidil, captopril, enalapril, clonidine, prazosin,
walelphosBaui ne, di azoxi de, guanet hi ne, net hyl doper/AU2008/001614

reserpine, trinmetaphan; [0053] Cal ci um channe

bl ockers such as diltiazem,fel odopine, am odipine,

ni trendi pi ne, nifedi pine and verapam |; [0054] Proton

punp inhibitors such as | ansoprazol e; oneprazole; and

[0660]RBBAFAER; PRy RHdeHte N bRl FmeS P&Pavatine, dipyrimadole,
- am'odarone, flecaini'de, disopyram de, procai namde,
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y Wal ' tetranitrate,
oA (el BEBepkin 8l El A fa R R okl Yt
per hexi | ene, isosorbide dinitrate and ni corandil;

7]. Bet a-adrenerqgi ¢ bl ocki ng agents .such as .
08¢ ARl BTG ien; WRBRGTONG . SEERO e -SralATiF o difvroergotamine.
mét_ﬁp@r?id@! pizBEfeARINA RImatAp@al ol , nadoxol ol , oxprenol ol ,

pi hdol'ol , propranol ol, sotalol, tinolol and tinol ol

mal eate; [0058] Cardi otonic glycosides such as digoxin

[ : :
10658 P Hr e BT A ABRRNCHREARTKALRS: |

adrenal i ne, ephedhne, fenoterol,

i renal i ne.orciprenalihe, rimeterol, salbutanol
todelotietagulants Apgia oo i aor dRee? asnERATLpRicaymarol, low
mABENA AVRFRNPEFATIE sudts elsd e apRasHrinh &stRptoKIHBRITAAE: its active

[.0060] Vasodilators such as cycl andel ate, isoxsuprine,
defyuiesr i ne, di pyrinadol e, isosorbide dinitrate,

phent ol am ne, nicotinyl alcohol, co-dergocrine,

nicotinic acid, glyceryl trinitrate, pentaerythritol
[0064] Haesmastate agahtx autthasaprotiaing trh0eehicAcid and)pedtamine.

preparati ons such as ergotam ne, dihydroergotam ne,

[0065] Drugs affecting the Central Nervous System including:
[0066] Analgesics;

[0067] antipyretics including the opiod analgesics such as buprenorphine,
dextromoramide, dextropropoxyphene, fentanyl, alfentanil, sufentanil,
hydromorphone, methadone, morphine, oxycodone, papaveretum, pentazocine,
pethidine, phenoperidine, codeine and dihydrocodeine. Others include

acetylsalicylic acid (aspirin), paracetamol, and phenazone;

[0068] Hypnotics and sedatives such as the barbiturates, amylobarbitone,
butobarbitone and pentobarbitone and other hypnotics and sedatives such as

choral hydrate, chlormethiazole, hydroxyzine and meprobamate; and

[0069] Antianxiety agents such as the benzodiazepines, alprazolam,
bromazepam, chlordiazepoxide, clobazam, chlorazepate, diazepam,



nmet hysergi de, pizotifen and sumatriptan. [0062] Drugs
af fecti ng bl ood and haenopoi etic tissues including:
wQ 0®883s86Nt i coagul ants and thronbol yti c agent sPGUAH2M8/001614
war farin, dicoumarol, |ow nol ecul ar wei ght heparins
such as enoxaparin; strept ohi nase and its active
derivatives. [0064] Haenostatic agents such as
aprotinin, tranexam c acid and protani ne. [0065] Drugs
fluﬁﬁrfa%bérﬂgluwfé tlb?éze?ﬁfﬁ/ R azfing Mbkd¥epdf, ﬁgma{zggﬁﬁ] and
Anal gesi cs; [ antipyretics including the opiod
trizgpddgesi cs such as bupr enor phi ne, dextronoram de,
dext r opr opoxyphene, fentanyl, alfentanil, sufentanil,
hydr onor phone, net hadone, nDrphine, oxycodone,
[0QAQ] Agentst tortregb éodcbalmgieses ughedshs atlivma, crarhepligads.i di ne,
codei ne and di hydrocodei ne. Ot hers include
acetylsalicylic acid (aspirin), paracetanol, and
[oaNRuAsI8ptid ORRP] ahtighyehblic angssedahi \wes tﬁé‘CfbhéﬁoH&lneS
barbi t urates, anyl obarbitone, butobarbitone and
chissproatRziNg. t onlePRBRRZIN er FP%F@M@%'D@,S aPRIPBeRRAINGes RQBIRZINE,

I r zZi

iBGrcPRpER . oS he Cab0" TRhGURERYRe BME BRKZ Ry EBAepones.
drmmﬁaadémlmldohhpd dzelothmgr dntipsparepiamrugs such as pimozide,
thicrl.or di azdfeI xi de, cl obazam chl orazepate,

g héf?é"ﬁaqﬂ WM azepam fl urazepam | orazepam

nitrazepam oxazepam tenmazepam and triazolam [0070]

Agents to treat food allegies such as sodi um
[OQ-&ir?@@jﬂﬂér&ﬁéantFOO?f}lc'Neur @Fept itBeand WaFHHHsy c RBtigepressants

an?{ ﬁ&@.ﬁé{alﬂﬁgﬁa% ph&é@%ﬂé‘nﬂﬁé ne%ioth‘? iRr pﬁeﬂ%hnewmlpramme

phenazi ericyazi , erp enazi ne promazin
nortHDthn@pazm’@mol L protiptydiagi and tarmipnamlm¢ uetnecc;@hc aetldmressants

cobfEaP SV RRLATSRS R F R THAEh OBALORGS % B

phenelizine, tranylcypromlne and moclobemide; selective serotonin re-uptake
inhibitors such as fluoxetine, paroxetine,titalopram, fluvoxamine and sertraline;
and tetracyclic antidepressants such as mirtazapine and any metabolites, salts
enantiomers (including esmirtazapine), solvants, non-covalent complexes,

chelates, hydrates, crystalline or amorphous forms thereof.

[0073] CNS stimulants such as caffeine.

[0074] Anti-alzheimer's agents such as tacrine.

[0075] Antiparkinson agents such as amantadine, benserazide, carbidopa,
levodopa,benztropine, biperiden, benzhexol, procyclidine and dopamine-2
agonists such as S(-)-2-(N-propyl-N-2thienylethylamino)-5-hydroxytetralin  (N-

0923).

[0076] Lipid regulating drugs such as statins.



t hi ot hi xene and lithium [0072] Antidepressants such
as the tricyclic antidepressants amtryptyline,
W@ b@apsem ne, desi pram ne, dothi epin, doxepi NnPCT/AU2008/001614
i mpramne, nortriptyline, opipramol, protriptyline
and trim pram ne; tetracyclhg antldepressants such as
m anserin; nonoam ne oxi dase inhibitors such as
i socar boxazi d, phenelizine, tranylcyprom ne and
nocl obenmi de; sel ective serotonin re-uptake inhibitors
such as fluoxetine, paroxetine, tital opram
[097 T\ sxasiifectimgdbosermetabpliem saal as selciepialans bisphosphonates.
anti depressants such as mrtazapi ne and any
nmet abolites, salts enantioners (including
[OGEﬂVWMeammmmmﬂs selotant as nquGQMﬁiempmmanbewes primidone,

, | h
PRERBPEBISNG 078 YERnSbATIPER Snel, BB B ncPthosuximide,
matASNIAYL | héh@d)@mmérs@th%@é‘hﬁd SkpRzESarhacr i ne.

[0075]Amt|park|nson agents such as anmant adi ne,
benser azi de, carbi dopa, | evodopa, benztropi ne,

[Oﬁﬂﬁhklgﬁ%tla%ﬁé}ﬁm%%antg QN Hs! feohHthidAREE ABeRioperazine,

thuS(hy)peZaz(me pamrb;ﬂHNSZtéﬂe@mrl entagoa'rsitmcaucﬁ hydomdqrtsetroal and

i N- 076 I
ordfsctfn T oBPeL SR borh nodsRithatater; ShfeyRRragine,
maablﬁptmue afsingurkiohes PRRIRRIRS . hjERTR HykbISIERAY, S RYbScine

such as phenytoin, val proi ¢ acid, primdone,
hygm@é'gﬁbﬂﬁgﬁ@”den@ﬂchﬁ?f%iﬂ%ar bi t one and

car banazepi ne, ethosuxi m de, nethsuxi m de,

phensuxi m de, sul t hi ane and cl onazepam [0079]
[0080]iMursstiioskeletahsystaosdragss such as t he phenot hi azi nes,

prochl oper azi ne, thiethyl perazine and 5HT-3 receptor

ant agoni sts such as ondansetron and grani setron and

[008 1] &loR- §é|td"da3§ntdiriﬂaﬁ1ﬂryﬁbf}6é@ent§ilrmﬂwhgdh@ﬁwt%mic mixtures or
met ocl opr an de, ehdon? gosm ne, hyoscp ,
'nqﬁ‘fleﬁ*"@br@éﬁf‘a%mefﬁ/o‘gagﬁe applicable, such 'as “ibuprofen, flurbiprofen,
ketoprofen, aclofenac, diclofenac, aloxiprin, aproxen, aspirin, diflunisal,
fenoprofen, indomethacin, mefenamic acid, naproxen, phenylbutazone,
piroxicam,salicylamide, salicylic acid, sulindac, desoxysulindac, tenoxicam,

tramadol and ketoralac;

[0082] Additional non-steroidal antiinflammatory agents which can be formulated
in combination with the dermal penetration enhancers include salicylamide,
salicylic acid, flufenisal, salsalate, triethanolamine salicylate, aminopyrine,
antipyrine, oxyphenbutazone, apazone, cintazone, flufenamic acid, clonixeril,
clonixin, meclofenamic acid, flunixin, colchicine, demecolcine, allopurinol,
oxypurinol, benzydamine hydrochloride, dimefadane, indoxole,
intrazole,mimbane  hydrochloride, paranylene  hydrochloride,tetrydamine,
benzindopyrine  hydrochloide, fluprofen, ibufenac, naproxol, fenbufen,

cinchophen, diflumidone sodium, fenamole, flutiazin, metazamide, letimide



hydr ochl ori de, cl ebopride and bronpride. [0080]
Muscul oskel etal system drugs: [0081]

WONIW9AsBs®dI dal anti -i nflammatory agents i ncl udi POI/AL2G08/001614
racem c m xtures or individual enantiomers where
appl i cabl e, such as ibuprofgn, flurbiprofen,
ket opr of en, acl of enac, dicl of enac, al oxi prin, aproxen,
aspirin, diflunisal, fenoprofen, indonethacin,

hyBRIcRRAIEC aChé&eri’c‘jﬂle OX ey drEERANAL Ut aZRRSamide, molinazole,
pi roxi cam sal i cyl am de, salicylic acid, sullndac,

negeiveRgRNAN, MiE@ZoleersRkazale Giraigndesicamd teeifidal wimetin, and

tnm99§% .Addi tional non-steroidal antiinflamatory
S’ whi ch can be formulated in combination with the
dernal penetratlon enhancers incl ude sallcylan1de

icyvlic acid, feni sa sal.salate, tri nol am ne
mé@lrﬁ/f %gﬂi AOYY ﬁn%JC?hﬁFI BYHHE2 m&‘?yrﬂ%ﬂ@ ﬁ UcKse, sodium
au?&ﬁié@r@atechié‘ﬂﬁi@&@te éhwéﬁﬁaﬁﬁhﬁ acid, cloni xe_rl | ,
cloni xi n, necl ofenam ¢ aci d, f1 uni xi n, col chicine,

denecol ci ne, allopurinol, oxypurinol, benzydam' ne

T N L
hydmhldﬂldepg}amtrm*emgfdnethbbanbaenol fdrppemddrime drisldeniae; and

napr oxol , fenbufen, cinchophen, diflum done sodi um
fenanol e, flutiazin, netazam de,

[0083]iAGeHRhMEED i It ded mgeRlii cenBa ydhogh lapspehol, colchicine,

octazam de, nplinazol e, neoci nchophen, nimazol e,
WQQQB@&Eb@@j%WPP@Pﬂazpﬁglcan1 tesimde, tolnmetin, and

triflum date; [0083]Antirheunatoi d agents such as

peni ci | | am ne, aur ot hi ogl ucose, sodi um aur ot hi omal at e,
[0086] Hormereas endkderaidsandfiding: [ 0084] Muscl e rel axants

such as bacl of en, di azepam cycl obenzapri ne

hydrochl ori de, dantrol ene, nethocarbanol, orphenadrine

[owmz] E@Lrbgerﬁresu@m@s[ra@lsﬁ]egﬁg@nbgtradisldberﬁzc@wtesaradjuol 17. beta.-
Rer uri caem a such as all Op\JrI nol , col chi ci

cyplo ate, estradiol enanthate, estradio proplonate estrone ethlnylestradlol ,

Fosfestrol, Dienestrol mestranol, stilboestrol, dienoestrol, epioestriol, estropipate

Diethylstilbestrol,  Chlorotrianisene,  conjugated  estrogenic  hormones,

Polyestradiol phosphate and zeranol and mixtures thereof;

[0088] 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-
methylene-progesterone, 17. alpha.- hydroxyprogesterone, lynestrenol,
medroxyprogesterone, melengestrol, norethindrone, norethynodrel,
norgesterone, Gestonorone, Norethisterone, norgestimate, norgestrel,
Levonorgestrel, norgestrienone, norvinisterone, pentagestrone, MENT (7-methyl-
19-testosterone); Norelgestromin, and trimigestone Drospirenone, Tibolone, and

megestrol and mixtures thereof;



probeneci d and sul phi npyrazone. [0086] Hornones and
Steroids including: [0087] Estrogens such estradiol,
W@2i09084860 est r adi ol benzoate, estradi ol 17. beRP@I/AU2008/001614
cypi onate, estradi ol enanthate, estradiol propionate,
estrone, et hi nyl estradi ol , Oosf estrol, Dienestrol
mestranol, stilboestrol, di'é€noestrol, epioestriol,
estropi pate Diethylstilbestrol, Chlorothanisene,
conj ugat ed estrogeni ¢ hornones, Pol yestradi ol
hosphat e and zeranol and m xtures thereof; [0088]
[0 SHé‘@@a@dr@l@naﬁdcrpa@gmrpteﬁgn% aeelaisandeanadalt er one,
nor et hi sterone acetate, gestodene, |evonorgestrel,
al lyl estrenol, anagestone, desogestrel,
[00BO0T&intiesit @yavise sucty drso grrabdfepnand egpitisstenoinand the aromatase
: nodi ol , Eth cetate, Etonogestrel., .
S ceinestnt 408 d<DI o O A BRT g ST Bris ervatives;
17 hydr oxy-1 6- nethyl ene-progesterone, 17. al pha. -
hydr oxypr ogest erone, |ynestrenol, medroxyprogesterone,
[0 1]@@@@@6@@anqqgn@t@q{qcn@gqm%su%@éta%@gqa@zole androstenediol,
S
ooRBl BlegFone e RBEE Winy BRFER, R fiéholone, 4-hydroxy-1o
nortestpetrone nomethamdrigl, nins¢tbenolene pe medydisienoloae, VEARdrolone,

7- hyl - 19- . No
nofIAPGE: BRUTEY BT GHEDIONT BOFoRE bolheE napeBRPaic sisepics
cafl Xindlgse t hﬁﬂc%ﬁonb008ﬂ]o‘klyfne%féibﬁélen$n§s¥§rhblaﬁe mesterolone,
prot erone acetate and danazol; b%OOQO Ant i estrogens

m%tﬁemragtenamﬁp fidnmaittyltegiosiesaiaantd- alpbar Heekybsipsiseone 3-
cy%lggétf’t:ygosﬁol CXHIErSt ﬁa%é@%%r&}inﬁ’rogém He g&’r%h%”e%&gﬂ&olone

erivatives anabo
oxa@eamowcwymetanldne; pmaterohe, stamthlose, estedozilol, testosterone,

ol.andi ol | ast erone, .cl ost et hyl estr
teqiBy Rl s EBRE Feloasdl, TS hrore dpETdIiRe testosterone
enaﬁtriawdnombste?@idﬂeﬂ@hm@epuaﬁdrbytetr@m@nqmaaa androstenedlone
nandr ol one, norbol et hone nmest er one, st enbol on

(AP Ao ABCT O R alressTane, cahy PrtesdotionReatba. and
anbl 4 YEIESd §ﬁ@88rlve{fﬁéémbeﬂe mest er ol one,

[0092] 5-alpha reductase inhibitors such as finasteride, turosteride, LY-191704
and MK-306;

[0093] 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;



met handr ost enol one, 17-net hyl testosterone, 17. al pha. -

nmet hyl t est ost erone 3- cycl opentyl enol ether,
worenssseer ol one, nor net handrone, oxandr ol one, PCT/AU2008/001614

oxynest erone, oxynethol one, prasterone, stanl ol one,

stanozol ol , testosterone, tgstosterone 17-chlora

hem acetal, testosterone proprionate, testosterone

enant hat e ti omest erone dehydr oepi andr ost erone ( DHEA),

[O%Wﬁhﬁ"@‘aﬁﬂﬁes{ AR AE8)GidANa RS LeIhaRe 'é’éents for use in the

rosterone, dihydrotestosterone (
In%mtrmmmﬁen%{n@e etUde=RaAripeOX MRy rfbl@face[t@m%]ﬂuglr@qq@mne

s L N e e

anioitaivet bataomsthadetcaanet e sthee e\s’aalrs,rcﬂni@fppcadntso@enelprcortelone,

examet hasone, dex aso hosphat e, .
deFaBEo ERTaHE: CITTHEOSS BRLPaRbe: ferghide, flumethasone,
fluhisBide, nOﬂ!u@@rtQI@ﬁ@”' dRuorbind @i, ON@lupélowsivd, NokigpRdnisolone,
acet oni de, fluocortol one, hal cinoni de, hal opredone,

mwa@l@é@m. soatyImeRIedBsPlonson@alamethnseng. e, cortisone ' acetate,

hygﬁogpgﬁgﬁ @%ﬂﬁ)e@y ;Wé@q Eeg’cdg?o@g%r%tﬂ&égf@mge 1qudroFortlsone

NI sol one red
acgtate phtbtsnahdtmolcmeedacetmeie t riadnysood, onemcmafal amcmaflde

ool dra8RHe andio e Ry ROEHE | of NaG Ry | acetate

cldcasbrne Carmaei t ld@@@nbl@ﬁé Udfbeltdmd:léldedé‘é@fxtrﬁ@t@é@rﬁ@dlchlorisone
fl uoracetoni de, fludrocorti sone, di f1 uor sone

acgiaig eBiRrednAlf: HiuHuARIden dumetasongepivaiin. iutisolide acetate,
flugglroilcﬂ?éc el éEHFe' ”afélhﬁreedn%%ﬁ th@aﬁé’l‘él?e Eﬁ%rﬁdétﬁaéﬁﬁéer acetate,

sters, oropre sone rcort escli nol one,
pretms'miamete doredhivel, sioamcirgildreu presdeeionide f Icodlvazolmfdenocortal
fl unet hasone, flunisolide, flucortol one,
anP”U@F@ t hal one, fluperolone, fluprednisol one,
mepr edni sone, nethyl mepredni sol one, paranet hasone,
cor%;sone cet at e, r%jdrocortlson

[0QSRJ Py NBIBRNEh A 1RRIF 1Rd¥RoABIVALIVEE cPDAMARYS such as

rt et f n C d
coﬁLc%ﬁbgfglﬁe trgwncf%;gﬁa @thinem%tgﬁﬁ%gﬁ@ AbRAGNAC Bt dQuteinising

hormone (LH) and gonadotrophln releasing hormone (GnRH);

[0096] Hypoglycaemic agents such as insulin, chlorpropamide, glibenclamide,

gliclazide, glipizide, tolazamide, tolbutamide and metformin;

[0097] Thyroid hormones such as calcitonin, thyroxine and liothyronine and

antithyroid agents such as carbimazole and propylthiouracil; and
[0098] Other miscellaneous hormone agents such asoctreotide.
[0099] Pituitary inhibitors such as bromocriptine.

[00100] Ovulation inducers such as clomiphene.



bet anet hasone, bet anet hasone benzoat e,

chl or opr edni sone acetate, clocortol one acetate,
waele®esisbone acet oni de, desoxi netasone, di chl oPCHALZ008/001614

acetate, difluprednate, flucloronide, flunmethasone

pival ate, flunisolide acetaje, fluperolone acetate,

fl upredni sol one val erate, paranethasone acetate,

predni sol amate, prednival, triantinolone hexacetonide,

cortivazol, fornocortal and nivazol; [0095] Pituitary

hornones and their active derivatives or anal ogs such
[0@K0dor t i Esnitewinaty sysigronelwging: fol licle stimulating

hor none (FSH), | uteinising hornmone (LH) and

gonadot r ophi n rel easi ng hornone (GhRH); [0096]
[004Q2) gl ycBanteticagesit as thecthiazsdes) selbied, diatdtios pndpaop dayretics,

ooP bRk Ece B et oy v Ror TP, RypRirtna iR azice
hy8rchiRsthfede, t HilaPantidr exdfARiR d dtefdmoltRiRiie, amdtolazone,
antithyroid agents such as carbi nazole and

quiediAAcNRi Bumatanide, AtRJTITOSFIdcNE russidel ansheeliasium sparing
o120 88 BYARLBnS SR ARACLLOLIE erb0099] Pitui tary

ors suchas bronocri ptine.” [[00100] Ovul ation
i nducers such as cl om phene. [ 00101] Genitourinary

emincl.uding, [00102] Diuretics such as th .
(OG5 e ARl o .25 FBR NGRS By EiesEE: ARG, vasopressin
indhedIAg eHditaativeelerivalivdisadriiratdgée, chlort hal i done,

dopam ne, cycl opent hi azi de, hydrochl orot hi azi de,

i ndapam de, nefruside, nethycholthiazide, netolazone,

[Ow;ﬂ:t hazpae ri@lﬂmg@%gﬁdingtr?%%ﬁté’_né&i ChbH @Rduterus such as

m de and pottasi um sp di ureti cs,
ergphetoine] axtotie andmieime@rog. and tri ant erene. [00103]
Antidiuretics such as desnopressin, |ypressin and
vasopressin including their active derivatives or

[06108]0gs. Prédfdhdidbstedt i & dilp@stddi¢P@HI) N pragiesysin  (PGI2),
.acting on the C}Jt ?:rus such as,
dlnoprostg(prostaglan In F2-alpha) and misoprostol.

[00106] Antimicrobials including:

[00107] Antimicrobials including the cephalosporins such ascephaiexin,

cefoxytin and cephalothin;

[00108] Penicillins such as amoxycillin, amoxycillin with clavulanic acid,
ampicillin, bacampicillin, benzathine penicillin, benzylpenicillin, carbenicillin,
cloxacillin, methicillin, phenethicillin, phenoxymethylpenicillin,

flucloxacillin,mezlocillin, piperacill in, ticarcillin and azlocillin;

[00109] Tetracyclines such as minocycline, chlortetracycline, tetracycline,
demeclocycline, doxycycline, methacycline and oxytetracycline and other

tetracycline-type antibiotics;



ergonmetrine, oxytocin and geneprost. [00105]
Prost agl andi ns such as al prostadil (PGEi ), prostacyclin

w@ R@pAajsseai nopr ost (prostagl andi n F2-al pha) anBCT/AU2008/001614
m soprostol. [00106] Antim crobials including: [00107]
Antimcrobials including t cephal osporins such
ascephai exi n, cefoxytin and cephal ot hin; [00108]

Penicillins such as anoxycillin, amoxycillin with
clavul anic acid, anpicillin, bacanpicillin, benzathine
enicillin, benzyl enicillin, carbenicillin,

[0@11 ] aci | Annnog‘rmq&l S | BHEh prashetamisagin,i n gentamicin,kanamycin,
neen&gpﬁﬁgﬁbn&hgﬁﬁugb h% quconaciIIin nmezl ocillin,
erac

i'carcii1mn and azIOC|II|n [ 00109]
Tetracyclines such as m nocycli ne, chlortetracycline

Oy REnaiR BB By AmBSRY L Ssonazole clotrimazol
ecbBAZAEYMidonazbIEP Aysatih DieAdihafrid, Q%né%leAmﬁbﬁe{eWéﬂﬁgr&%fuw

such as ami kaci n, ~gentani ci n, kananmyci n, neonyci n,
in,eatocarazple, dneonaasiaapdifiicylosme, ﬂ cyAﬁtaCfd;rfgéat@ngu@ﬁlatone

tolﬁﬁftﬁgofrﬁ!cgﬁﬁ‘ezmd g?ﬁfmﬂfe e S%{# | n econazol e,

nazo er bi oﬁazole
anphoter|C|n griseofulv in, ketoconazole fluconazole

flucyt osine sallcyllc a fezatione, ticlato
af ¢ abbyatEs. e e o nafiE, 19E6he tacbl GiRroTtacin
enbyémhhmgﬁ@ﬂokggﬂ,lz] Qui nol ones such as nal i di xi c
aci d, cinoxacin, ciprofloxacin, enoxacin

andnor fl oxacin; [001 13] Sul phonam des such as

al yl | e | fado in
[ogﬁ:ﬂhanetghl BPQ ang ’SPgﬁan%?h x@%}l%@bﬁﬁ%oﬁ] Suifadoxine,
sulpliaplagines ssipbamathizelp sodsulpnacdtoedazoly;, O her
m scel | aneous anti bioti cs such as

[00114] Sulphones such as dapsone; and

[00115] Other miscellaneous antibiotics such as
chloramphenicol,clindamycin, erythromycin, erythromycin ethyl carbonate,
erythromycin estolate, erythromycin glucepate, erythromycin ethylsuccinate,
erythromycin lactobionate, roxithromycin, lincomycin, natamycin, nitrofurantoin,
spectinomycin, vancomycin, aztreonam, colistin IV, metronidazole, tinidazole,
fusidic acid and trimethoprim; 2-thiopyridine N-oxide; halogen compounds,
particularly iodine and iodine compounds such as iodine-PVP complex andd
iiodohydroxyqu in; hexachlorophene; chlorhexidine; chloroamine

compounds;benzoylperoxide.

[00116] Antituberculosis  drugs such as ethambutol, isoniazid,

pyrazinamide, rifampicin and clofazimine



chl or anpheni col, clindanycin, erythronycin,

erythronycin ethyl carbonate, erythronycin estol ate,
we@eoovlsseyci n gl ucepate, erythronycin ethyl suceCnavu208/001614

erythromycin | act obi onate, roxithromycin, |incomnycin,

natanmyci n, nitrofurantoin, gpectinonycin, vanconycin,

aztreonam colistin IV, nmettoni dazole, tinidazole,

fusidic acid and trinmethoprim 2-thiopyridi ne N oxide;
[06F7Q0eN ARARAIIER SR 'é%“\)?f'iﬁf]éiqﬂjiﬁé,' Ny rithéthb@fHd)énloroquine,

conpounds such as i odi ne-PVP conpl ex andd
hydraxsleoerayiyeg Guinine, mesfteshing: apshealefandiner hexi di ne;

chl oroam ne conpounds; benzoyl peroxi de. [001 16]

Anti tubercul osi s drugs such as ethanbutol, isoniazid,
[0@W18]zi nakntiéral r ialgenisi csuthanas chofciaiim ared [ B6cIdvi] prodrugs,

Antjmal arial s such ri. maqui ne, .pyri netham ne, L
taBRElH Bou AREVURATE o ariT Ui HevUdFni [RTVABHEo g faRitabine
saglinalialindinavif | Menail @dodddandn tiiorhdrRhding @RS GRS

acyclovir and acyclovir prodrugs, fanticlovir,

zi dovudi ne, di danosi ne, stavudi ne, |am vudi ne,

i t abi i navir. indinavic. ki i . .
106845 < anaf e PR (R s BRE B, aBERESple, yictosamice,
prawiqueeitel, pyliacte! sutionate amdbdistdcireamakinabendazol e,

ni cl osam de, praziquantel, pyrantel enbonate and
di et hyl car bamazi ne. [00120] Cytotoxic agents such as

[og1 2032y cORtoteMe | oadepaphagiiclle, aglacsichakice, cyclophosphamide,
fluorouracil and its prodrugs [described, for exanple,
dacarbagingr Haerograqil ansuisnanodpidsHASserRes for example, imipterpatponal

repqat zi 5 ;
soychy B8 Pk 0P B, BEOPRAARE o pocarsine, o
mevbaptiopLiiseraag entcophadlicciaidy: [ 00122] Anorectic and

wei ght reduci ng agents includi ng dexfenfl uram ne,

fenfl uram ne, diethylpropion, nazindol and

[O@TENt er miegabaliBeh dG¥Ht lcludient s used in hypercal caem a
such as calcitriol,

[00122] Anorectic and weight reducing agents including dexfenfluramine,

fenfluramine, diethylpropion, mazindol and phentermine; and

[00123] Agents used in hypercalcaemia such as calcitriol,

dihydrotachysterol and their active derivatives or analogs;

[00124] Respiratory system agents including:

[00125] Antitussives such as ethylmorphine, dextromethorphan and
pholcodine;
[00126] Expectorants such as acetylcysteine, bromhexine, emetine,

guaiphenesin, ipecacuanha ans saponins;



di hydrot achysterol and their active derivatives or
anal ogs; [00124] Respiratory system agents incl uding:

WO 0@9A58860ANnt i t ussi ves such as et hyl nor phi ne, PCT/AU2008/001614
dext r omret hor phan and phol codi ne; [00126] Expectorants
such as acetyl cysteine, br exi ne, enetine,
guai phenesi n, ipecacuanha afs saponins;[00127]

Decongest ants such as phenyl ephri ne,

[0@TEEY! Pr DRBOMYATAME AR 8BS PHEARBPRSHE, NSherfltHop&idRIne ans
Bronchospasm el axants such as’ ephedrine, "fenoterol,

pserdoghedanem@d rimiterol , sal butanol, sodium
cronogl ycate, cronoglycic acid and i ts
prodrugs(deschbed, for exanple, in International

[001R28]nal BforfdhaspasTeut ireiaxéhts63317cﬂ'1( ds 98&Hedrine, fenoterol,

t er but. al b d | net er ol .

or iR A 7 D S R RED e hEoraaaly bale enogiyg 26id and

|tsﬁ1rbéﬁu@¥%o%%€rlbémwﬁ%x§lﬁﬂ@Whaﬁ%'ﬂlﬁéildnﬁﬁUéa'@“nﬁgof PRQAs&deutics 7,
hi st am nes such as meclozine, cyclizin

63cH 6Y80el: |thbHéallnﬁymr@tkwumebromldmﬁmet%rﬁi Aedtheophyliine and
[ e, clemastine, cyproheptadine,
thé&@hgm%?{)é '(é%luror%m ne, di phenhydram ne, di phenyl am ne,
doxyl am ne rrebhydr olin, pheni rarri ne, tripolidine,

adln en ral _ine azi ne,
0GB 2P oV A PR oy AR IRBC B ot 1 21 ne.
[ 00131] Local anaest heti cs such as bupi vacai ne,

anet hocai ne, |ignocai ne, cinchocai ne, di bucai ne
[00430]v ac aPRENISIHNTINGT aiSHEN arfé eiea9eRene cyflmz]chlorcychzme

hy§Fd’x9?uH€‘ %?&H?Hé?n tdrRhes ]g:gw;?ﬁn%rﬁ%\r/rg@é,gg‘ieﬁ?%nnéﬁe#&%héﬁt‘ébme

ree cl ds, arrier repair
dekwdnrpmnlrannme] | mmﬁnhydmnnae,ol diplm@%amingo% doxylamine,

m%tﬁwghh&r Rgemg‘%{ajﬁ%&rﬁc ‘tn%g a‘%gtt %%%néhsﬁesny?pyral |ne methdilazine,

terfenadine, astemizole, loratidine and cetirizine.

[00131] Local anaesthetics such as bupivacaine, amethocaine, lignocaine,

cinchocaine,dibucaine, mepivacaine, prilocaine and etidocaine.

[00132] Stratum corneum lipids, such as ceramides, cholesterol and free
fatty acids, for improved skin barrier repair [Man, et al. J. Invest.Dennatol.,
106(5), 1096, 1996].

[00133] H2-receptor antagonists such as cimetidine; and ranitidine;

[00134] Neuromuscular  blocking agents such assuxamethonium,

alcuronium, pancuronium, atracurium, gallamine, tubocurarine and vecuronium.

[00135] Smoking cessation agents such as nicotine, bupropion and

ibogaine.



[ 00134] Neuronuscul ar bl ocki ng agents such

assuxanet honi um al curoni um pancuroni um atracurium
w@2iobasisse, tubocurarine and vecuroni um [ 0013BJT/AU2008/001614

Snoki ng cessation agents such as nicotine, bupropion

and i bogai ne.[00136] Insecticides and other pesticides

which are suitable for |ocal or system c application.

[ 00137] Dernatol ogi cal agents, such as vitam ns A and

E, vitamn E acetate and vitam n E sorbate. [00138]

Al'l ergens for desensitisation such as house dust mte

[0@136dr gen!nspotidideg andt ptee lrasteailey wiich \arecaiiigblendiey local or
' - .0f enoi ds such as |ycopene, |utein,
Sy%@ﬁéﬁ%ﬁ?'ﬁ%ﬁ%‘nd [ beta] - carot ene; gl ucosam ne or
Nacyl gl ucosam ne; ubi qui none; - Vitam ns such as

gl gfaémgw@g(%gé%ﬁgﬁc fgg¢%3@%;Ean5@ehaaﬁa E acetate
anbyRAtadis Bl sl met hane ( "MSM' ) ; Col | agen and
Chondroitin; Boswellin and boswellic acid; [00140]
Ker at ol yses such as theal pha- hydroxy acids, glycollic
i and EY e e JC S
[Og‘ﬁdciﬂ ok é_ﬁ%‘@_eg%f%rgdpeggbglpfét% i éigé', fs;i}((‘{%e FULE Hite>RlePgen.
am nobutyl )indole, and the |ike. [00142] Anti-acne
ents such_as i [ noi.n_ and

A lsotretinoin, treti benzoyl
(0GR, 7 oo NiratLaisi N A Eo P naeidds, Jailiad SGAfIoRE such as
lyc®beRé] NRIEIN, CHEIRERPIA Napdd [palafichrsiend . glie®dfdihe or N-
Anti-itch agents such as capsaicin and its derivatives
acylghieoaaMHIeh | YRIAYIaNS:Ts aY itarBins gpuchp@gg Vitamips fnde. D and E;
- 4), o199 45 ' | i ngy gi .
RARETe BRPCh SN ol A RAN' BORPRGS, BRE Siieurapein
Methylsulphonylmethane ( "MSM" ) ; Collagen and Chondroitin; Boswellin and

boswellic acid;

[00140] Keratolytics such as thealpha-hydroxy acids, glycollic acid and

salicylic acid.

[00141] Psychicenergisers, such as 3-(2-aminopropyl) indole,3-(2-

aminobutyl)indole, and the like.

[00142] Anti-acne agents such as isotretinoin, ftretinoin and benzoyl
peroxide.
[00143] Anti-psoriasis agents such as etretinate, cyclosporin and
calcipotriol.
[00144] Anti-itch agents such as capsaicin and its derivatives such as

nonivamide [Tsali, et al. Drug. Dev. Ind. Pharm., 20(4), 719, 1994].



axillary sweating and for the control of prickly heat.

The antiperspirrant activity of agents such as
WOoreionasisepi ne nitrate, propantheline brom de, PCT/AU2008/001614

scopol am ne, nethscopol am ne brom de, and the new

class of soft antiperspirans, quaternary

acyl oxynet hyl ammoni um sal t'S [ descri bed, for exanple,

by Bodor et al, J. Med. chem 23, 474 ( 1980) and al so

[o0TysPNi t eﬂnﬁéﬁtglﬂ@fﬁlcs Inftd, C@hichin aho .- eff%@ﬁv@a%p the inhibition of
publ'i shed 27 June 1 The_optimal ratio of

axwamswgatlr@rmammaﬁ@fzomtml@&prlvléy Bl. ‘the pelipefepeadt agjivity of
t at ur a d

ool S5afeny’ syt e, FPHARRRE i “Spbbd e

methsedpotdrnioe eomides endTinpineat bis loé smlaghpenspirammpmaternary

ac?lenet r%& on _enhancer  t

X {
OB eBb T ImBn M S @eatipest dpueramaer Py EbEgh R aE 4 Med.
chém. B3, ard mogb) Bhaffsain YWritta idgddmt Qpdcifichtion[19914d10270,

The penetration enhancer of the invention is
publﬁﬁftqdc?ﬂ a¥ng/198d¥ful in transdermal administration of

anti depressants, wonen's health actives and hor nones.

Hor nones that may be used in the drug delivery system
[0@f4G]he piTbseaoptimalv eatia mﬂ pemﬁtta:liensgzshmriematd yactee iwid differ

h . ' d thr h
depRaTBE Sl LG ! (R aYErALY (e RSP O ot LY Al SBm Begtion o
th@@bm@mtuan dasith extieiugeine §8RYEbn BanaAbé o Thploamnese weight

i ncl ude: 00149% androgens such as: testosteraon
ra%ﬁ’{/d’ﬁ@éﬁﬁ%ﬁfdﬁa s ne agiveayil be\d dB8e dABae (gﬁé‘rom 1000:1 to

1: Wdéc{@ prefdtaB) CFF&?ﬁ%@?gﬁ'@' 10 Héfn%sit‘gfaeﬁably from 20:1 to 1:1.

est osterone rost anol one
fluoxynesterone nesterolone nethyltestosterone and

106878t odfiE1 P EL B N aueT e P EGY T [Sar Ugwary useful i
trabs@aesdl r abimiriedtionl of | ddiigbra¥sants, women’s health actives and
hormones. Hormones that may be used in the drug delivery system of the
present invention include systemically active hormones which can be delivered
through the skin with the assistance of the dermal penetration enhancer to

achieve a desired effect.
[00148] Suitable hormones include:

[00149] androgens such as:
testosterone. dehydroepiandrosterone (DHEA), androstenedione (Andro):
an androstenediol, androsterone, dihydrotestosterone  (DHT)
androstanolone, fluoxymesterone, mesterolone, methyltestosterone and

derivatives thereof;

[00150] estrogens such as:



Et hi nyl estradi ol, Fosfestrol, Mestranol, Polyestradi ol

phosphate. [00151] Sel ective estrogen receptor
wor@alsiser s such as: Bazedoxi fene, C om fene, PCT/AU2008/001614

Ful vestrant, Lasofoxifene, Ral oxifene, Tanoxifen,

Torem fene [00152] Aromata |nh| bi tor such as:

Am nogl ut heti m de, Anastrozo Exenest ane,

For mest ane, Letrozol e and Vor ozoI e. [00153]

CongdabaiePi Fstrislu Htrdfe, @'hRﬁ‘btfnﬁH%eﬁ@dDHrrféfsﬁbi 'Glél‘P@Isﬂ}bestrol
[00154] Progestogens such Ey,eSt erone; progestins

suclrtkiBylestrediel, Eesfestreld Mersmnelhé’o stiadiebphesphaley of

Desogestrel, Drospirenone, Dydrogesterone,

Et hi sterone, Etonogestrel, Ethynodi ol diacetate,
[0035:t] odenSeleCigd estmgmerecbptsoommc@ﬂbrseéuchgmest renol ,

Nor ECREQRERGRo.  NOPUIeRGodF UFeS @ity cd A dens,  Raloxiene,

Nor gafidxién, mégﬁghél enone, ethi nyI est rad| ol ,
Ti bol one, nmegestrol and MENT (7- nethyl -

O-testosterone); [00155] Sel ective pr ogester one

pt or Asoprisnil, CDB-41 24
[0?%56] ﬁn %ragégﬁ@%gdér%ﬂgﬁcs as Mfepristone; [00157]

Ant w@mnagiothednmldss‘\rtdstrazol@aEaemlesmme, Eoshestanae eteordle and
[OO{./%%ZO%RH: (receptor) agonis such as:

[00153] Gonadotropins such as:

Clomifene and Urofollitropin.

[00154] Progestogens such as:

progesterone;

progestins such as:
those selected from the group consisting of Desogestrel,
Drospirenone,  Dydrogesterone,  Ethisterone,  Etonogestrel,
Ethynodiol diacetate, Gestodene, Gestonorone, Levonorgestrel,
Lynestrenol, Medroxyprogesterone, Megestrol, Norelgestromin,
Norethisterone, Norethynodrel, Norgestimate, Norgestrel,
Norgestrienone, ethinylestradiol, Tibolone, megestrol and MENT (7-

methyl-19-testosterone);

[00155] Selective progesterone receptor modulators such as:
Asoprisnil, CDB-4124

[00156] Antiprogestogen such as Mifepristone;

[00157] Antigonadotropinssuch as:



Buserelin, Goserelin, Histrelin, Leuprorelin,

Nafarelin and Triptorelin. [00159] GhRH ant agoni st :
WO\R@0©5I8K) Cetrorelix and Ganirelix. [00160] PCT/AU2008/001614

Conpositions of the invention may include a plurality

of hornones from one or nor &, of these groups. For

exanple it may be desirabl e for contraceptive

formul ations to conprise one or nore estrogens and one

or MRz HRESEsHRoné,UMO1] The treatment system may

be used for local or system c admnistration in an

effective amount. In one enbodi nent the transdernal

hvery . i S .to provide a
[ogﬁdgr]naceu icaﬁ%é@f)@gﬁ ﬂ?c’eélgzrﬁo%ht of the active in the
sysBeselin] Gostratin ddistrelin, deapporefire iNadrdio ramdofriptdrelin.

i nvention the drug delivery system conprises on a
wei ght basis fromabout 0.1 to about 10% of active

[0@s3)t ( P&hHHBhigBnREABAREIX, JetrerelRlid GAnilelio 12% of
the at | east one dermal penetration enhancer and from

about 78 to 99.8% et hanol, isopropanol or mxture
[Oéfﬁgeof : berﬂjkgﬁl]ong bt RO SR tBA %%7 [eflideCk ?Lﬁglitgrbef hormones
I nvention e drug delivery system conprises, on a

fromei ayiet doasiose dfr trasabgrdups. tkor3ekarhpke itomaynee flesimble for
anut 1 tfo 1510/.of EC?Ee der. mal genetrati n _enhancer

CopEAETRINEi '8Ny Aliojts IRLATPTRE PBS SHIHYUE QO8NP S0 YFaRbimore

préjestingt ure thereof, 5 to 45% water. [00163] Anot her
group of preferred drugs are antidepressants including
nor adrenergi ¢ and specific serotonergic

i depr a S ; pn I e cy. li )
[0%1i]depr Z@éa%@tr{g\%dl %étte"g?@%!r a?%lT 3’; %?jr %ngza%lﬁ%e cgrng?stemm
adamyistretictbah i are sffestitta gmaamant iroroees e(ibedimetitntpe transdermal

aefrly S EET B 40 Bl AN S AL G amount o
thé henmeanin theledmibi creaeisn orin epedirtfemsdl fohatoftRy iMention the
treated by usi ng the drug de]i vgrg_ s%/stem and met hods
drigg defery S¥SIEAt COMPERRS BR 3 WEIOHRE@asis oM @ROHLP- 1| fonjkut 10%

of active agent (partially a hormone), from about 0.1 to 12% of the at least one
dermal penetration enhancer and from about 78 to 99.8% ethanol, isopropanol or

mixture thereof.

[00162] In another preferred form of the invention the drug delivery system
comprises, on a weight basis, from about 1 to 3% of a hormone, from about 1 to
15% of the dermal penetration enhancer combination, from about 45 to 90%
ethanol, isopropanol or mixture thereof, 5 to 45% water.

[00163] Another group of preferred drugs are antidepressants including
noradrenergic and specific serotonergic antidepressants (N,SSA); more
preferably tetracyclic antidepressants and most preferably mirtazapine and any
metabolites, salts, enantiomers (including esmirtazapine), solvants, non-covalent

complexes, chelates, hydrates, crystalline or amorphous forms thereof.



to, male hornone replacenent in testosterone deficient
hypogonadal nen, femal e hornone repl acenent therapy
wo ervpssssirenopausal wonen usi ng for exanpl e esPCHAU2108/001614
androgen repl acenent therapy for femal es | acking
l'ibido and/or to treat deprgssion using an androgen
such as testosterone, nale contraception (for exanple
usi ng a progestin such etonogestrel optionally with
testosterone) and femal e contraception (for exanple
using a progestin optionally in conbination with an
[0@‘kﬁ4r]ogenB|SGS§§$ drdapndiento ey eyt b@dr%ﬁteg Ris tustnge e drug

deﬂ?&y nﬁ%ﬁﬁ%ﬁf%h%ﬂ%h&@éﬁpﬁgﬁgﬁéﬁtg@ qﬁaﬂﬁ/éﬁj\/@re not limited
to,i nudledieorfriute ae@acerhent m ttesltoete)orm:)dtaﬂnrmlt rhypmgbna@al men,

foRRRaBPENRS GRPBREMEThd S @Ry  or oAl RRRUSA | GomEN oysing for
exBHPfd @shabibl aBAdigeer Mdt@mert OBbRRly For %?ﬁal@gblﬁéklﬁgnﬁbldo

the transdermal deli very system conprises a s&s
angdffatoatlipat ceppesHPmguNg ot ANEeggHsught aainisawsiaipne, male

coﬁﬁ?@%foﬁ' S efarﬁ@l(ea%sng@ qu%gg? %‘C?f%%ﬁ?%t%gn ptionally with

testogtetdne) raodz‘émale/\tmrteaaeptldare (for eramipleneding armogesst!moptlonally

in B‘%ﬁgﬁﬂj{f’?a\ﬂ SI Ol O é %ﬁ%ﬁgﬁfhl Vec%e%emrgemgqu estrogens may

be&lf;?éeldqmltreal pﬁerdensnmﬁ GYrﬁi}bMeS eil\ﬁ@)t S oty ih MbrﬁEn tor &3hple

pwatlc ester of salicylic acid, and a second

eshadiet raMﬁoﬁyréﬁi%ché’rC“&ﬁ”rMe@ﬂe Bet [mitg@ttal rEAeMia) KRpating,
YR Wey n 6
A P e O ot PR oAt A hiety
inspopiiaddint or enugoleepainihd ohaott swiogpr ovi de an ef fecti ve
anount of the physiologically active agent in the
bl oodstream of the animal. [00167] Preferably, the
[06485]i cat O ope Wrhissdmaniiiee fradsdlsrael ajailéyasystem setehprses a
a netered dose aerosol, a stored- eneregry nmet er ed _dose
SPFRAYRPRAr RIS GQITRISING 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 a physiologically
active agent and a first penetration enhancer component of an ester of salicylic
acid, preferably selected from the Cg to Cyo aliphatic ester of salicylic acid, and a
second penetration enhancer component of polyethylene glycol of average

molecular weight no more than 300.

[00166] The transdermal delivery system will preferably be applied in a
dose sufficient to provide an effective amount of the physiologically active agent

in the bloodstream of the animal.

[00167] Preferably, the applicator provides a metered dose application such
as a metered dose aerosol, a stored-energy metered dose pump or a manual

metered dose pump. Preferably the drug delivery system is applied to the skin of



nmet ered dose punp. Preferably the drug delivery system
is applied to the skin ofthe aninmal covering a

wa@l20000838¢0 sur f ace area between about 10 and 80BCT/AR2008/001614
nore preferably between about 10 and 4002, and npst
preferably between about 10,,and 200 cnR. The
application is nost preferally perfornmed by neans of a
topi cal netered dose spray conmbined with an actuator

thdQFFhE SVeIing WHhibeho8@tlrey aﬁé%a%éﬁa?e%‘rﬁ’aﬁ&rtt{ @lanidh800 cm?,
amount and/or uniformty of e dose applied. One

margrigeiesaply betrensahpaiid 0 and 4)0Q<eapd st peefgrabliybetyveen about

10043 98BI "k, HEhAMIoR N Roo A PRGN EUER o thechof o

tompqdl metered hdasel gpicyi omtmyedaWetb dre agtldt@vedziy steams which
cer - bar

t h f ' f t
todaindi AR Eply b Tell g auarmhkSioeeR apelies. One
fur‘icﬁloﬁfcﬂ‘\/tﬂetsr%udl igTd kB EEnBRAK AndpRy-détemhinet ﬁeh@ht above,

drug deli ver%esyst emto the surroundi ng environnent

anphnsTerdivyat e ther g i W5 e SVBASETY mesony a(hang applcd
T fkfon e 0 B LAl Bl T o poREp B pERE L, ARBiner

furﬁcmlohmmmrg skeoadps msenctlose thet arelaeabmnd ene skiodn ohdr to hneevent or
es, ar.e v ided i.l lustr t|o

ity R aRORY 105, o Yol B adive et e, 5Fgunding

enSE@rﬁmeﬁtf Phecriabyenihé OfreaExarapisaliéd) Ifdihedhey the shroud is
nposi tions of the Exanples and their performance are

SUEWH@'QOC'WU{%'W é'ﬂ%‘?%nce to the draw ngs. Brief
Description of Drawi ngs [00170] In the draw ngs:
[00171] Figure 1 is a colum chart conparing the
[0OQHa8feat i dhe (j:rnvcmtipndg'ﬂsmi/\mbé demrﬂoedowltm oéferdrice to the following

rogestin. transder ition of
oRIPRR | sl BR iR o0 g e ERGRPRS B pbvidatlpy way o
illushatién @bmahvmudnmwmam@ylazé n@ﬁo&ﬂay limiting to the scope of the

invention.

Examples
[00169] The compositions of the Examples and their performance are

compared with reference to the drawings.

Brief Description of Drawings
[00170] In the drawings:

[00171] Figure 1 is a column chart comparing the permeation of a progestin
from a control with progestin transdermal delivery composition of the invention of

Example 1.



estrogen froma control wth a transdermal delivery
conposition of the invention of Exanple 1. [00173]
wO-2@ansss6B8a and 3b are colum charts show ng tPeT/atfmsno1614
on progestin perneation of conparative transdernal
conposi tions containing dif{ferent progestins and
PE&X00 rat her than PEG 200 as described in Exanple 2.
[00174] Figure 4 is a colum chart conparing the
[oPEraTeat | pRyued 2 iBr Q9esiuhih fcham BompaFiAg! th%oﬁléﬁﬁéétld?ﬂ of an
wth a transdermal delivery conpositions of
eSIrﬂg@mfnomwammtral with@ raczsomaliesliveny C@@pEﬁlélﬁ’@IOé ttze invention
Figure 5 is a colum chart conparing the
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osi tion of of le 2. [00176] Fiqure is
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differe) Rieaesing ang 5’|E}%Q0nrg§iﬂpﬁfrthélatﬁ afndesfiibegdn Example
fromtransdermal delivery conpositions 2 to 3 with the
‘control conposition 1 of Exanple 4. [00178] Figures 8
and 9 are columm charts conparing perneation of the
-sterqidal anti-inflamatory dru NASAI D).. .
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INYeRieR CPBIFNIRG PELRA0 BEaUAH leke@FIRee 5. [ 00179] Figure 10
and 11 are colum charts conparing perneation of the
non-steroi dal anti-inflamatory drug (NASAI D)

[0@11 78] of en&iguFe oPn ia aondtgrmei ahart comparing the permeation of an

estrogen from transdermal delivery compositions 2 to 7 of the invention with the

control composition of 1 of Example 2.

[00176] Figure 6 is a column chart comparing the effect of PEG200 on
permeation of an androgen from transdermal delivery compositions 1 to 4 of

Example 3.

[00177] Figure 7 is a column chart comparing permeation of an androgen
from transdermal delivery compositions 2 to 3 with the control composition 1 of
Example 4.

[00178] Figures 8 and 9 are column charts comparing permeation of the
non-steroidal anti-inflamatory drug (NASAID) ketoprofen from a commercial
product with transdermal delivery spray compositions containing each of OS and
PEG alone and in combination (in accordance with the invention) as described in
Example 5.



product wth transdermal delivery spray conpositions

contai ni ng each of OS and PE&00 and PEG 400 al one and
W@B0pM55860hi nation with the different PEG conpPGi/AU2008/001614

as described in Exanple 6. [00180] Figure 12 is a

col um chart which conpar es;f he effect of each of PEG

200 and PEG 400 on the perngation of the estrogen

estradi ol from conpositions containing OS penetration
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perneation cells were filled with the receptor phase
(Phosphate Buffered Saline pH 7.4) and capped. The
Exa@ipreat i on cells were imersed in a constant
tenperature water bath such that the rece tor chanbers
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magnetic stirrer Pars driven mer si bl'€ magnetic
Vigvi rrers. The skin was allowed to equilibrate to

Methods:
[00182] Finite-dose in vitro diffusion studies were undertaken using

dermatomed human female abdominal skin (500 um).

[00183] 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
cm2. 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.



tenperature with receptor solution for 1 h in the

wat er bath prior to dosing.[00184] The fornul ati ons
wawere/osism i ed to the skin at a dose of 3.6 nml _PCHAU200B@01614

applied formul ati on was spread over the skin area

usi ng an Eppendorf positive,di spl acement pipette tip

W t hout breaking the skin nenbrane. The fornul ati ons

consi sted of:- o Conparison conposition 1. 2.8%

Nor et hi st erone Acetate (NETA), 0.55% Estradiol (E2),

5% Cctyl _Salicylate (OS) o Conposition 2: 2.8% NETA,
[0018H oo E2 Thederrullgtiansyweiscamligddp theskinrr@ doge of 3.6 pl/cm2.
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ms]fﬁaéﬂww RS EQN§5 8P dat ed HPLC et hods [ 00186]
Fi gur : .nenet raks0 - r.ata
conposr o BAEH ERptREIRAC [ Sl NGeufRERAeT ok (NETA)
I nvent0.65% E¥iE0E (ER), SoatandTJatioylaiet (OS)S was found to
significantly enhance the perneati on of both
Nor et Hrempegiien B: & &Y%eNBhd, 8s29% did| S¥hPaugihylenge@lycol 200
epi der(llq_gi %é vitro. Perneation of NETAis conpared in
Fi gure F perneation of estradiol is conpared in

Fi gur ecémpbifieihes 894 RETA .45 &3 59ab0B4 PEeZode
Ef fect of PE&00 and PE&400 on Cunul ati ve Nestorone &
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Vitro Methods: [00188] Finite-dose in vitro diffusion
st udi €sompogitiomb8e? Bak il Tés iOrzp% E2, 5% OS, 10% PEG200

[00185] The amount of active that permeated the skin was quantified using
validated HPLC methods

[00186] 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 and permeation of estradiol is compared in Figure 2.

Example 2
[00187] Investigation Into the Effect of PEG200 and PEG400 on

Cumulative Nestorone & Ethinylestradiol Permeation Through Human Skin
In Vitro

Methods:
[00188] Finite-dose in vitro diffusion studies were undertaken using
dermatomed human female abdominal skin(500 um).



der mat oned human femal e abdom nal skin(500 mm.[00189]

These experinments were perforned over 24 hours using
wer@ossss steel, flow through diffusion cell sSPGEAELN8M001614

t hose descri bed previously (Cooper, EER J. Pharm

Sci. 1984, 73, 1153-1 156) ?gcept that the cell was

nodi fied to increase the ditTfusion area to 1.0cnR2. The

formul ati ons were applied using a finite dose

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

7, 58-68& to mmc clinical dosing conditions at an
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The formulations consisted of:-

o Composition (Comp) 1 (Control): 1.35% Nestorone (NES), 0.35%
Ethinylestradiol (EE), 5% Octyl Salicylate (OS) in Isopropyl Alcohol
(IPA)

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

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

o Comp 4:1.35% NES, 0.35% EE, 5% OS, 0.5% PEG200 in IPA
o Comp 5:1.35% NES, 0.35% EE, 1% PEG200 in IPA

o Comp 6: 1.35% NES, 0.35% EE, 5% OS, 1% PEG200 in IPA
o Comp 7:1.35% NES, 0.35% EE, 2.5% PEG200 in IPA

o Comp 8:1.35% NES, 0.35% EE, 5% OS, 2.5% PEG200 in IPA
o Comp 9: 1.35% NES, 0.35% EE, 5% PEG200 in IPA

o Comp 10: 1.35% NES, 0.35% EE, 5% OS, 5% PEG200 in IPA



o Comp 6: 1.35% NES, 0.35%EE, 5% CS, 1% PEQ00 in |PA
o Conp 7: 1.35% NES, 0.35% EE, 2.5%PE&00 in IPA 0
wW@op/ossed. 35% NES, 0.35% EE, 5% OS, 2. 5% PEG2BOI/AN200B7001614
o Comp 9: 1.35% NES, 0.35% EE, 5% PEG00 in |IPA o Conp
10: 1.35% NES, 0.35% EE, 5%0S, 5% PEG00 in |PAo Conp
11: 1.35% NES, 0.35% EE, 10%0 PE&00 in I PA o Conp 12 :
1.35% NES, 0.35% EE, 5% CS, 10% PEGQ200 in | PA [00190]
The canoamp 18t 13604 KES, led5REETERE PEHAR (SiIki PAVAS
quantified using validated HPLC net hods [00191] The
ef f ectCorhp REGA B9 NES: 0052 B 5396 Q&S 98 PEER2005ind RAWN
in Figures 3a and 3b respectively. PE&00 in
conbination with OS was found to enhance the

OFFIAEcS S Srd b e RGPPSOl e o
vatidatBEERT ethdos f ornul ati on did not have a

significant effect (enhancing or inhibitory) on the
perneati on of Nestorone through human epiderm s in

[001910- PEEQGrenast PEEMbot 6n ijaihBhfiort BE NESS BRAIE PR 8hown in
et hinyl estradi ol through hunman epiderms in vitro.

Figuyes $3] anchébeespratively. FRIEG200 in soobimaiiont Wish&3 was feand to

erfnBE HE bRl ity MR G E o3l p Fbman
epideemes ihedtto.of PEG200 in conpositions 3 to 12 on

perneation of EE is conpared with the Conposition 1
control in Figure 5. Exanple 3 [00195] Investigation

[00192) t heTRE f@ationfof PEGAND @nheysimaatioredident aale a®gificant
Per meat i on Thr.ou%.h Human Skin In Vitro.

effect (enhancing or inhibitory) on the permeation of Nestorone through human

epidermis in vitro. PEG400 was found to inhibit the permeation of

ethinylestradiol through human epidermis in vitro.

[00193] The effect of PEG 200 in compositions 3 to 12 on permeation of
NES is compared with the Composition 1 control (containing no PEG200) in
Figure 4.

[00194] The effect of PEG200 in compositions 3 to 12 on permeation of EE

is compared with the Composition 1 control in Figure 5.

Example 3

[00195] Investigation Into the Effect of PEG200 on Cumulative
Testosterone Permeation Through Human Skin /n Vitro.

Methods:
[00196] Finite-dose in vitro diffusion studies were undertaken using

dermatomed human female abdominal skin (500 um).



Met hods: [00196] Finite-dose in vitro diffusion
studi es were undertaken using dermatoned hunman fenal e
W@bwonsised skin (500 nm).[00197] These experi NBCI/AUNDBO01614
performed over 24 hours using stainless steel, flow
through diffusion cells based on those descri bed
previously (Cooper, E.R J.”Pharm Sci. 1984, 73,
1153-1 156) except that the cell was nodified to
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Conq_héel forrr%u{at-lro%Ss coSnélsgBd onA) PVP, 30%1PA, 2. 5% PEG00

o Comp 1: 2% Testosterone (TES), 5% Octyl Salicylate (OS), 2%
polyvinyl pyrrolidine (PVP), 30% isopropyl alcohol (IPA) in ethanol
(95%)

o Comp 2: 2% TES, 5% OS, 2% PVP, 30% IPA, 0.5% polyethylene
glycol 200 (PEG200) in ethanol (95%)

o Comp 3: 2% TES, 5% OS, 2% PVP, 30% IPA, 1.0% PEG200 in
ethanol (95%)

o Comp 4: 2% TES, 5% OS, 2% PVP, 30% IPA, 2.5% PEG200 in
ethanol (95%)

[00198] The amount of active that permeated the skin was quantified using
validated HPLC methods



et hanol (95% [00198] The anobunt of active that

perneated the skin was quantified using validated HPLC
WOoreionosssp@©0199] The effect on perneati on of TBXT/AT2M08/001614

usi ng the conposition as shown in Figure 6. PE&QO0O in

conbination with OS was fo to significantly enhance

the perneation of Testosterone through human epiderms

in vitro. Exanple 4 [00200] Investigation Into the

[odfdagct OffnBERGERAY dhnﬁaé?f'ﬁédt%h' NETESSHOM! @élﬁ%%@%dﬁﬂﬁis'lt% as
Through Human Skin In Vitro Mt hods:
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ese experlnen
using stainless steel, flow through diffusion cells
based on those described previously (Cooper, E.R J.
Pharm Sci. 1984, 73, 1153-1 156) except that the cel

E%@I}ﬁified to increase the diffusion area to 1.0cn®.

ormul ati ons were applied using a finite dose

e
[0672,&@" qu;%'n/e’:s"tl Flon ﬂto CEH ﬁée{)' of DPE@Y)@' -on 18Gfulative

8- 68 mcc:|n|ca 03|ng conditions at an
Tesposterenel Begmeationd hsough glurhan Skiie /n Xifppece of
stainless steel wire nmesh was pl aced directly bel ow
the skin in the receptor chanber of the of the
Melinolesi on cell to maintain a turbulent flow of
receptor _sol ution bel owth? skin. The diffusion cells

(002" mai Finiierfaseatn aViTIco WiITUTeN oftugissr d¥a"Ratergraken using

deFhAfdm &Y h@mbh $éRsRSARIohfind&kirs (5t k). pump_(Wat son
Mar |l ow 505S UK). The cells were kept  at 32 0.50C by a

heater bar and the sanples were collected into

10 e c v eBpTsfs Phbodaair ¥ el iedls g sMiniess
stesdl nfkove timadugh mrfmshm oslist basegkom 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 1.0cm2. 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 /cm2. 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.

The formulations consisted of:-

o Comp 1: 5% Testosterone (TES), 5% Octyl Salicylate (OS) in ethanol
(95%)

o Comp 2: 5% TES, 5% OS, 1.0% polyethylene glycol 200 (PEG200) in
ethanol (95%)

o Comp 3: 5% TES, 5% OS, 2.5% PEG200 in ethanol (95%)



The formul ations consisted of:- o Conp 1: 5%
Testosterone (TES), 5% Cctyl Salicylate (OS) in
we@eansise 9599 o Conp 2: 5% TES, 5% OS, 1. 0% PCT/AU2008/001614
pol yet hyl ene gl ycol 200 (PEQ&00) in ethanol (95% o
Comp 3: 5% TES, 5% CS, 2. 5%4PEG200 in et hanol
(95% [ 00203] The anpunt of active that perneated the
skin was quantified using validated HPLC net hods
[ 00204] The effect of the conbination of PEG00 and OS
in Conpositions 2 and 3 is conpared with a control _
[0@2031osi t iTha amaeunt pf ggliee that perspaied the skinguas grantified using
: i ﬁ]%ﬁ'r’? ation with CS was found to
va@%@%&%%& y (Sedrqshance the perneation of Testosterone
t hrough human epiderm s in vitro. Exanple 5 [00205]
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conduct ed over 24 hours using flow hrough systens wth
Exanipler® admi nistration area. A piece of stainless
steel wire mesh was placed directly below the skin in

[00205] " eceRetdprafié@iTeansdernidl Sprayhmvlistigatioprning® the Efect of

mai ntain a turbulent flow of receptor solution bel ow .
PEGRO0; pnd. PEGe400 o, Ketpprofen Permeation througbgHyman Skin In
vifrbow rate of approximately 0.5 nL/hr by a

Methods:
[00206] Finite-dose in vitro diffusion studies were undertaken dermatomed
skin (Padgett Model B or S electric dermatome set at 500 um) prepared from

excised female, abdominal skin.

[00207] These experiments were conducted over 24 hours using flow-
through systems with a 1-cm2 administration area. 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 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 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.

[00208] Following a 2-h equilibration of the skin with the receptor solution

(RS) of 0.002% sodium azide (NaN3), the stratum corneum surface was dosed



peristaltic punp (Watson Marlow 520S Peristaltic Punp

with 3 13A adaptor and 308MC 8 roller punp-head;
w@EL@aO$58@br por ati on, Australia). The cells werRBCRap2008001614

32 0.50C by a heater bar and the sanples were

col l ected into appropri atel%q sized glass vials for a

period of 24 hr. [00208] owng a 2-h equilibration

of the skin with the receptor solution (RS) of 0.002%
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th@bﬁﬂ'a?&fﬂ?% tlﬁé B@‘Eits tlgThe formul ation was spread

fea using the pipette tip.
[00209] The Ket opr of en Transdermal Spray formul ations
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[00210] A conmercial 'y avail abl e ketoprofen gel

. %@Bf@#@% 'Sl’/&’Pélly B/Féiﬁ%)gl 26@?!55@820’0 GRMBA PPEG BtR

conmerci al 'y ava |'e 'gel was applied using a soli

AN r@%%§ 388, PE@%G&@@W[@% L ¥ 26g) When using

t he product. pr oxi mat was applied to the

circul ar surface of a bl ack poI ypropyl ene cyl i ndri cal

cap (Alltech catal ogue # 981 05, dianeter 11 mm. The
[0e21D]was WAetaphrmdrdiafyoaailtble lgetdpratesn gelbledraximatetyh® mg/cm2)

surface of t

wiissdis R ophlfly TheloomgedSty &Fable o5 vSanplieg;aing a sold

capuntd h%rmLJJafél nHee rbtiRg a adtidn JrawRiiredt viier! Ofisind hehet aroduct.
was then re-weighed to determ ne the actual anount of

Angeoxiggifly ed. Moh&ehcvanl anmlieghta BF cieulabrirsiacrarf ya black
pof o ol e Ry e Ao gas # B GBC LR 7P The
capg#am@elgﬁediﬁﬁbrapm pgeldwas rubbed onto the surface of the skin. The gel
was rubbed on for 30 seconds (s) and the cap was left on the skin for a further 1
minute with a 3.5 g weight on top. The cap was then re-weighed to determine
the actual amount of gel applied. The actual weights of the commercially
available gel were used to adjust the permeation data to the levels that would
have been achieved with 5 mg/cm2 of KETO applied.

[00211] The amount of active that permeated the skin was quantified using
validated HPLC methods.

[00212] Figure 8 compares the permeation of ketoprofen from a
commercially available transdermal gel with the above spray formulations
containing 5% ketoprofen 0 or 5% OS and 0 or 2.5% PEG200 in isopropyl

alcohol.



[0021 1] The anount of active that perneated the skin

was quantified using validated HPLC net hods. [00212]
WO-2@anssse) conpares the perneati on of ket opr of ePCT/AG2008/001614

commercially available transdermal gel with the above

spray formul ati ons cont ai niﬂg 5% ket oprofen 0 or 5% COS

and 0 or 2.5% PE&00 in isopropyl alcohol.[00213]

Figure 9 conpares the transdernmal perneation of 2.5%

[Oéﬂ%pr of ElHue® G;Séreé‘ N @aRsddihaP Bﬁhéé’ﬁdr%‘f EBB)@Rét%brofen
is PEG00 or PEA00 and where PEG2 and PEG00 are

Coumaltlpﬁ wheerBi thatnesstratiom emce(rzsﬁd’%%p%pd P&Si40hand where
L&g Pk@&%ﬂreﬁﬁ?ﬁ% cb%b?r%% Q\ﬁfh' G8aAM E{%’h’ a%oi}m%:lﬁ%ns).

ound to significan enhance perneati on
through human epiderms in vitro. PEG 400, either
al gpe or in conbination with GS, did not enhance the
R ation of KETO Exanple 6 [00215] Dicl of enac

[002 gsder PEIG 2301 iAo bR With OFwhe Feurid® s%rﬁﬁé-‘éntl?fenhance
00 and PEG 400 on Dicl of enac Perneation thro

thwmmeswrh of KT ©r hrouah bygran] epigesnisFnnvitre- &Esféufw either
i1 AR ol

sl 0 AT S5 R s L et
500 mm) prepared from excised femal e, abdom nal Skl n.

These experinents wer e conduct ed over 24 hours

oS 1 Bt TRoRETel Setar’ (RStaatpJa® e Efot o
PEGZ(RP%H‘M PEGOY00 'h Iiib!bféﬁ‘aé IPR_riratiBhothrelgAtRGnn BRi In

of the diffusion cell to nmaintain a turbul éent fl ow of
Vifrecept or sol ution bel ow the skin. The

Methods:
[00216] Finite-dose in vitro diffusion studies were undertaken dermatomed
skin (Padgett Model B or S electric dermatome set at 500 um) prepared from

excised female, abdominal skin.

[00217] These experiments were conducted over 24 hours using flow-
through systems with a 1-cm? administration area. 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 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 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.

[00218] Following a 2-h equilibration of the skin with the receptor solution
(RS) of phosphate-buffered saline (PBS) pH 7.4, the stratum corneum surface



diffusion cells were maintained at a flow rate of
approximately 0.5 nL/hr by a peristaltic punp (Watson
WORI0VO5F86R0S Peristaltic Punp with 3 13A adaptPCT/ALED08/001614
308MC 8 roller punp-head; Stauff Corporation,
Australia). The cells were Lbept at 32 0.50C by a
heat er bar and the sanples Were collected into
appropriately sized glass vials for a period of 24 hr.
wds08e3ed whh! 4 QWiunge 3f 3:4) @%4 (Ueds Qmeﬂxnsbhﬁdlélﬂeﬂ W tehtest
the receptor solution S) phosphat e- buf f er ed
forsaylatinn psing)a pefitive; di em&rﬁtmttﬁor hbafoenyipteewas spread

VPR oG ¥ e s h e BB S g 5 posi T ve
di sp: acenent p| pe{(t e. The fornmul ation \Naft Zptr ead
i r us .
(0§12, 1t i Sredrbad Hbamel S tSuBy Bt fobs-
- \oer-2.085 Drlibfenss - (DI18) 1diethyPnidec|iof %6@?0d[yDl &itohol (IPA) [no

di ethylam ne in | sopr opyl "al cohol (1PA) [no enhancer]
@nhangeljo, DI C di et hyl am ne, 5% Cctyl Salicylate (OS)
in |PACS alone] 0.1 -2.0% DIC diethyl am ne, 5%

* Pol-2é0hYlestietpyiantne, 206 QopeSatiogate (©9) FPAHE’P[E@SZQJQne]
alone] 0.1 -2.0% DI C diethylamne, 5%0CS, 2.5% PEG

+ 20062i0% |G fiehylarprg 260} F[Qbﬂﬂlzyi]en@mwéﬂm (REGy 200) in IPA

ﬁy%gl % RlSﬁl of enac gel (approximtely 5 ng/cnR) was
us trol. The comrercially avail able gel was

-+ BEPPRe PG it Raitie, SA LRy Do THainbih TRaTDS s PRa.g0

7 mg gel was applied to the circul ar surface of a
bl ack pol ypropyl ene cylindrical cap (Alltech catal ogue

[0622831 OS5A stirmetddllyldvaibble FRiGT gGS(apﬁmhﬁQteQ% Pfgcm2)

the gel was rubbed onto the surface e skin
wWagalseaas A ¢BpkEEl- oheg eemaEraaboaraiapble) g%{ryuaq @@'@ﬁpﬂ%a solid

ca&:{t%htgﬁgﬁgtt%ogthé_?ﬁgl?@gg aHﬁ(WeFen rlrgﬁw@ thé?ré@ the® Sroduct.
Appetremaiate 7 mg gel was applied to the C|rcular surface of a black
polypropylene cylindrical cap (Alltech catalogue # 98105, diameter 11 mm). The
cap was weighed before the gel was rubbed onto the surface of the skin. The gel
was rubbed on for 30 seconds (s) and the cap was left on the skin for a further 1
minute with a 3.5 g weight on top. The cap was then re-weighed to determine
the actual amount of gel applied. The actual weights of the commercially
available gel were used to adjust the permeation data to the levels that would

have been achieved with 5 mg/cm? of DIC applied.

[00221] The amount of active that permeated the skin was quantified using
validated HPLC methods.

[00222] Figure 10 compares diclofenac DIC permeation from a

commercially available gel with compositions containing 2% DIC diethylamine



the actual amount of gel applied. The actual weights
of the coomercially available gel were used to adj ust
w0 b@opsisneat i on data to the | evels that woul d PEI/aUb®8001614
achieved with 5 ng/cnR of DIC applied. [00221] The
anmount of active that perneated the skin was
guantified using validated LC net hods. [00222]
Fi gure 10 conpares dicl of enac DI C perneation froma

withOSARR 61 64 dhrriabl, &Pk O 9eb 594 PE@QG@%WS?@"%%/ plus 2.5% PEG

contai ning 2% DI C di et hyl am newi th each o 0

208ripagit by isopepYSIMPesBAMEG 200 and 5% OS pl us 2. 5% PEG
200 (each in isopropyl amne (IPA)). [00223] Figure 11
conprises the effect of PEG 400 on enhancenent with
[0@223] Re s uFigaire [100&prideisGh@Ceffatt @b At G at00oon winhanéaBnaaswith
O%ound to significantly enhance the perneation of DI C
‘hrough human epiderm s in vitro. PEG 400, either
alone or in conmbination wth OS, was found to decrease
the DI C perneation. Exanple 7 [00225] Estradi ol Spray:
Rasyfissti gation Into the Effect of PEG00 and PEG 400 on

di tian.: . i V£
O PORSFRR eI DR, R B by ennancs
thes padneationeofeD IO tepughk omasi exjderenissit orted G @00 Paiyst alone

Model B S.el ic.d 00 ,
or P Eqpalor Bf G5 bt R EHIP B pBE R Caer et 227)
These experinments were conducted over 24 hours (h)

usi ng fl owt hrough systens with a 1-cn2 adm nistration
€7, pi ece of stainless steel wire nesh was pl aced

[odt)iohé]he r EeHAURSI SPAIPahvestiddfor? Inftie KRB i PEG2OL! and
PEG 400 on Estradiol Permeation Through Human Skin In Vitro

Methods:
[00226] 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 skin.

[00227] These experiments were conducted over 24 hours (h) using flow-
through systems with a 1-cm2 administration area. A piece of stainless steel
wire mesh was placed in the receptor chamber of the 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 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.

[00228] 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



support the skin and to maintain a turbulent flow of
receptor solution below the skin. The receptor
W@ 00905580 was nmai ntai ned at a nom nal fl ow ratRBCDAU08/001614
m./h by a peristaltic punp (Watson Marl ow 520S
Peristaltic Punp with 3 13A214adaptor and 308MC 8 roller
punp- head; Stauff Corporation, Australia). The cells
were placed on a heater bar to keep the tenperature of
ULV sii mrat EsiradidhO Graddee8i §;§Hak0%rﬁ9ﬂé’tio% husing a positive
cequilibration of _the skin with the receptor solution
digpRsenteroozipstéddi e farmadgtiont was sipredd gvesly nexeh ar skiit @rea
i t h i ol - , :
sl RsheNe, e RE R E e LORHE) nld ADaRRHARlY sized
glgsspadls éor aperiddbofi@4 At i on was spread evenly over the
skin area using the pipette tip. Perneation sanples
were collected into appropriately sized glass vials
[06229]a perheEs@hd’f trinsdd¥ive? Sprajtermmsabtici @ntained:-
transdermal spray formnul ati ons contai ned: - Estradi ol
(E2Estrafiot (H2)SaOctyy Baliey|4t©FDS) i |seprspypilcohbei®rol | PA
E2 + OS + Pol yet hyl ene gl ycol (PEG00) in |sopropyl
A¢ c &0t OSPAPol2thyl e glybal (PEGRI0E melsghyapyl Akobol IPA
(PE&00) in IPA [00230|] The amount of active that
per m2at B t Melyskiviengslygolafio (REat A3 imiPAal i dat ed HPLC
nmet hods. [00231] Figure 12 shows the effect of PE&O0O
and PEG400 on estradi ol perneation. Results: [00232]
[06336300 CORBidmeslinid Bclide Muhpeehehleaahk skpNRaseaantt® using
ver meat i on of estradiol through human skin in vitro.
va dbiMdLameghegdsgni fi cant effect on the permeation of
Estradi ol when conpared with the control fornulation -
this was true for fornul ati ons contai ni ng PEG00 al one
[06281] PEABRute Q3. ShatisVhel efféett ofaREG200vdndl ®IHG4O0y on estradiol

system conpri sing a conposition conprising a
perr¥1eat(|eon. il 9 il il 9

Results:

[00232] PEG200 combined with OS synergistically enhanced the
permeation of estradiol through human skin in vitro. PEG400 had no significant
effect on the permeation of Estradiol when compared with the control formulation

— this was true for formulations containing PEG400 alone and PEG400 + OS.



physi ol ogi cally active agent and a penetration

enhancer wherein the penetration enhancer conprises a
w@oblossssd on of (i) an ester of salicylic aci dPCT/AU2008/001614

preferably selected fromthe C6 to C30 aliphatic ester

of salicylic acid and (ii) jpolyethylene glycol (PEQ

of average nol ecul ar wei ght 'no nore than 300. 2. A

transdernmal delivery systemaccording to claim1
clgIsin the ester of salicylic acidis a C6 to G2

al kyl ester. 3. A transdermal delivery system

accar di [pr1p [ aj ; rei I .

o5 P pnEehel Ve, ot PG &' ol SiRE Ebplising o

del physiglogicatlemdiveoagenigand @l pénatrhtion ehfznoeR wherein the

wher ei n tthe ester of salicylic aﬁ.i d..i sﬂlﬂr. sent ti N B i

amo BRECEFIYY 8?!?%’."5?%08”‘1’6%% A\B7"GRINAEPT Of &1 (35 Gfter of salicylic

t r ang@epratbrapBTHsIsttet Grom the 8,16 W5 dpsiERk dbtdr ofedalicylic acid

system according to any one of the previous clains

whe@BAdii} paly &e @vwa@’@%@fe%mrage Vel lapveight fgy ore

t hag, ds present in an amount in the range of from

0.1 to 40%y weight of the total conmposition. 6. A

transdermal delivery system according to any one of

t he Aptranddmusat Helivesy slieteal actdrdingeiogtlainm dt wbersin #wt ester of

of salicylic .acid to.palyethylene glycol of average

nol é@llﬂﬁyﬁe’(aﬂéji'@ﬁtéi‘htg %F&&fﬁ%\%r-soo is in the range of

fromto 1: 10 to 10:1 . 7. A transdermnal delivery

system according. to any one of the previous clains
eAelirangdesmabagliysmt ﬂbﬁﬁer@cﬁ?ﬁpfcg%tchdétﬁ'ﬂ Jeitclaim @ mthsgein the

frogh% of Qal%li@%}&aﬁé’ét 1hteﬁx‘gfe§?eﬁ’.sder mal delivery system

according to"any one o previ ous clainms wherein
the volatile solvent is preferably present in the

C&mot?érgslo%rr]m'apdé””\]/ery system according to claim 1 or claim 2 wherein the
ester of salicylic acid is present in an amount of from 0.1 to 10%by weight
of the total transdermal composition.

5. Atransdermal delivery system according to any one of the previous claims
wherein the PEG of average molecular weight of no more than 300 is
present in an amount in the range of from 0.1 to 40%by weight of the total

composition.

6. A transdermal delivery system according to any one of the previous claims
wherein the weight ratio of ester of salicylic acid to polyethylene glycol of
average molecular weight no more than 300 is in the range of from to
1:10 to 10:1.

7. A transdermal delivery system according to any one of the previous claims
wherein the composition comprises a solvent selected from C, to C4

alkanol.



amount in the range of from 70%to 95% by wei ght of

the total conposition. 9. A transdermal delivery
wampesisaccording to any one of the previous cPEI/AB2008/001614

wherein the conposition consists essentially of: (i) a

physi ol ocically active agenf, conponent which may

i ncl ude one or nore phyS|oIog|caIIy active agents;

(ii) a penetration enhancer conmponent consisting of an

egt Wtré?ﬁso%ﬁhhpd’élivérya@s@erﬁ%c@rdﬁﬂj AW RNES tglle)ﬁié’\'no% claims

aver age nol ecul ar viei'ght no nore than 300; (iii)
vol athereindiae velatilecenivenitis mgefefadyn erasenirisy @eoq:or@pmw in an

and o} 30Rf oRanql ’rlaﬂggr&’ YonPPrRNT | o dbeR B\?o%ir%r;?”éf tﬂe? total

A t fansder nal y system accor
t he cpompositios. cl ai s wherein the tot aI vvater content of
t he corrposi tion is less than 10% by wei ght of the

t 3. % Wﬁg})e?%gt ngwés}y(#\er%] {ﬁagg%rder n%{,@"dygéﬁvgé%ﬂ%é{qgéng claims
nonV\}P\‘”e?élH%é/@omiBgslt@n EB%%%@@'@M@I?'&VH y system

according to any one of previ ous cl ai ns wherein
tfe wed vsnp@plcallbfacp@]@geat icompenrainvdicht maycinchide one or

will ﬁﬁor@?w‘}ﬁilé@w é)Jtlv% %ghgoo 1tol: 10 13. A

transder na according to any one of
t fiig prapena&atcdraenbawdwrwmrpdﬁeet pbysisingof aal ¢ésteraot saieylic

t ted f th
consi STGNTS BROPRYATE GRS Girase S laaHEh A hogmore

and hapgrnes: 14. A transdernal delivery system

according to any one of the previous clains
(i)  a volatile solvent consisting of one or more of ethanol and isopropanol;

and

(iv)  optionally a propellant.

10. 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.

11. A transdermal delivery system according to any one of the previous claims

which is non-occlusive.

12. A transdermal delivery system according to any one of the previous claims
wherein the weight ratio of penetration enhancer to active will be in the

range of from 500:1 to 1:10.

13. A transdermal delivery system according to any one of the previous claims
wherein the physiologically active agent comprises one or more selected
from the group consisting of antidepressants; women'’s health actives and

hormones.



wherein the physiologically active agent conprises one
or nore of mrtazapi ne, netabolites, salts,
wep@posseer s (i ncluding esm rtazapi ne), sol veneGI/AU2008/001614
non- coval ent conpl exes, chel ates, hydrates,
crystalline or anorphous fQLﬁB thereof. 15. A
transdernmal delivery systemaccording to any one of
the previous clains wherein the physiologically active

a%'ﬂ\ttr%aa’ﬁ@?@elﬁ@@l SfstéIRcHAinPRESSEh ST Bl [fré\ﬂmu&;: BRims
group consisting of: androgens, estrogens, selective

est wb@@nrmeemwommllm aelve R0enhtesPriseRi BN oels more  of
OO MIBRLATG MO, CLaRe oI ABRRIS hoREAE UdnfRazapine).

progesteroné recep TorS i'‘proge
ant isgloeaot n@rpcmsalerﬁm Ridmplecspt cnglaigpningirates, crystalline or
antidiarr hoefa car dij' ovascul ar system agents,

ant Iamgfgq@ngrrpggherg% ci um channel bl ockers, proton

punp inhibitors, antiarrhyrthm cs, antiangina,
bet a- ek RRAhEl &Ihb%@s‘f@n%@&t&n ﬁ)aérﬂ) OB the prewous claims

gl ycosi des, adrenergi'c stimul ant s, vasodilators
ant wlnegelautfmes Ppysiplageelpaetiveargand @aglmrlaﬂs one los M thermenes

age%I%Cte%n?rl)%e?r\ecyo%ftcbnglg CO? ané(r%ﬁgbé Cé%lr%ens selective

ant I anxi et nti
ant edepgers ssatieptor Csoditlatots, ararsmatasb ashibadrbei genadotropins,

B A O RoSHiS ¢ 5RO o S B eptor iodbiators
ant bRALBHESIFenNON ﬁtl@bﬁaé’@tbpﬁﬁg | i ndnRIMBRESEPtoRIENEFonists,

antirheumatord, nuscle rel axants, agents used in gout
and aﬁyfﬂiéfrb%@ﬁeﬁﬁrﬁlovéﬁfiﬂ'@& $3¢s§emaaqe| ,[@dihye&ytensives, calcium

Obstcﬁéﬁﬁé? G\PH»@&S @?&%a@urﬁ dl'nﬂﬁwlto?éqtérma‘r"tr ?Hhﬁlccﬁ antiangina,

ant i tubercul osi s’ drugs, rials
agebts- adﬂehlalsglcm biockisg @geatsoxicardigenics ,glyausidest | adrenergic

R AT T N R
ant lhbéﬁfo@tﬁtlﬁefa,geht%‘? abnalgasies hedritipyretidb! aypMotics, antianxiety,
neuroleptic and antipsychotic drugs, antidepressants, CNS stimulants
such as caffeine, anti-alzheimer's agents, antiparkinson agents, lipid
regulating drugs, anticonvulsants, antiemetics, antinauseants, non-
steroidal antiinflammatory agents, antirheumatoid, muscle relaxants,
agents used in gout and hyperuricaemia, diuretics, antidiuretics, obstetric
drugs, prostaglandins, antimicrobials, antituberculosis drugs, antimalarials,
antiviral agents, anthelmintics, cytotoxic agents, anorectics, agents used
in  hypercalcaemia, antitussives, expectorants, decongestants,
bronchospasm relaxants, antihistamines, local anaesthetics, stratum
corneum lipids, H2-receptor antagonists, neuromuscular blocking agents,
smoking cessation agents, insecticides and other pesticides,
dermatological agents, allergens, nutraceutically active compounds,
keratolytics, psychicenergisers, anti-acne agents, anti-psoriasis agents,

anti-itch agents, anticholinergic agents, and mixtures thereof.



corneum | i pids, H2-receptor antagonists, neuronuscul ar
bl ocki ng agents, snoking cessation agents,

WO p®e053860 des and ot her pestici des, dermat ol ogPCEHAU2008/001614
agents, allergens, nutraceutically active conpounds,
ker at ol yses, psychi cenergi SRSS, anti-acne agents,
anti-psoriasis agents, anti-i1tch agents,
anticholinergic agents, and m xtures thereof.16. A
transdernmal delivery systemaccording to claim 14
c IS j i [FRf fari
R Ra L B ST T 2 ST s pRralty
conpf heimgnesnisomroneodremert pbileas groupsopreferablym eontraceptive

BcoBFitogt 2oy RGO o, e EE oGS, s, or more

t he pesgestidel i very system conprises on a wei ght basis
fromabout 0.1 to about 10% of the hornone, from about

0.1 to 12% of the penetrati on enhancer and from about
7V -Aoraywdgomat grlivery SM%B@E@W(U’_FQ E_S’ra'ﬁi %QJPfeth?rPé?\éQW claims
18. \MeP&hRE dflg LERR ﬁ%{[&lﬂ rHedtdrPh !\A%?%rﬂfbafé'ﬂs from about
active agent to an ani subj ect conpri sing

appPitcdoi shouto 18% radl theuhbawenef frohe abduted.lato 12% of the

L:: Fﬁ%@ﬁo}naﬁtiafn%%%ﬁg?{ﬁ %gaﬁtg%dﬁ[yr/ %ﬁ?ﬁ%?&]&}hgﬁ isopropanol or
adminiikisite tickesf. according to claim 16 wherein the

ani mal subject is in need of male hornone repl acenent
in testosterone deficient hypogonadal nen, female

hpg ORRARP bR GEABAE i &loAiisirliorP 88 LABARIRE Usfint W HNanimal
androgen repl acenent therapy for females | acking

| i bisdbjeatisagnrrisinghdarfieatigucte aermebt sgtaseornd, thealanimal a
COMEACTMP 86 dEIMifia S0BhY BRERS I brebBus Hafpg. o

(i) an“es prefrerably s
fromthe C6 to C30 aliphatic ester of salicylic acid

a‘P éj.A rinie%ho%ocl)fytsatng le?rﬁgl a%r%i%%ltra{igg agt\:lgr[j%%eto claim 16 wherein the
animal subject is in need of male hormone replacement in testosterone
deficient hypogonadal men, female hormone replacement therapy for
postmenopausal women, androgen replacement therapy for females
lacking libido using an androgen such as testosterone, male contraception

and female contraception.

20. A use of (i) an ester of salicylic acid, preferably selected from the Cg to Cs
aliphatic ester of salicylic acid and (ii) polyethylene glycol (of average
molecular weight no more than 300) in manufacture of a medicament with
a physiologically active agent for transdermal administration of the
physiologically active agent an animal by application of the medicament to

an area of the dermal surface of the animal.

21. A method of preparing a transdermal delivery system for administration to

an area of dermal surface of an animal the method comprising combining



nol ecul ar wei ght no nore than 300) in manufacture of a
medi canent with a physiologically active agent for

W eanosi8siral admi ni strati on of the physi ol ogi cBCT/KU2008/001614
active agent an aninmal by application of the
medi canment to an area of thg, dermal surface of the
animal. 2 1. A nethod of preparing a transder nal
delivery systemfor admnistration to an area of
der fd §stc9§@c§’|fy aibti%@' r@'enf h&nd"“v‘hh‘?@stc%ﬁétréﬁm enhancer
conbi ni ngt he ysi ol ogl cal active agent and a first
pen&emaEnent @frﬁfaﬂ%téfo aﬂmh@ﬁcldoprqﬁr 4t eglegied from the Ce to
sal i [ f Y. I d 0
a1 el SotebpP sEARLlacke 20 o sbbdtd bifiofion orbhoor
penebm@bnent einpalyetylemengipos ndf aferpgd yedleguleneeglhy ca more

ver rml ecul ar wei ght no nore than 300. 22. A

tra delivery system conprising a spray
appar at us conpri sing a container for a transdernal
Cmot%r‘iédéﬁnél SEANRYy SRFE&heoitisy 8ShHAL pdrQius comprlsmg a
delivering a netered dose of spray from the container
Vi aCOhf@lrreasiczn @ {rangraraiah compositiam aderamnozaerpagd ianiasiuator for
co a ti e S st
engPlEhgna ke HsE b o' R RRCBbn ARGy 312 thé nozzle,
sal wekein tae|tdanqoieeﬁalr adwhpos&d)reccbed)rlfseem qohgzsuﬁlfﬁ)gtoally active
C3oal i phatic ester lic ac
pon80p Bt sh 3 RRb st B aE S0 o pRb Y Sl gtsiovic
of avRN peder®lesalbbd WindtHe 09 tdTCLLallohafc 38fér of salicylic acid,

and a second penetration enhancer component of polyethylene glycol of

average molecular weight no more than 300.



