Transdermal Delivery System Field [0001] This invention relates to a
transdernmal delivery systemand to a nethod of transdermal delivery of a
physi ol ogi cal ly active agent. Background [0002] Admi ni stration of
physi ol ogically active agents through the skin ('transdernal delivery') has
recei ved increased attention because it not only provides a relatively
sinpl e dosage regine but it also provides a relatively slow and controll ed
route for release of a physiologicallyijactive agent into the systenc
circul ation. However, transdermal drug delivery is conplicated by the fact
that the skin behaves as a natural barrier and therefore transport of
agents through the skin islarsupimmal fBetiwerg®y$@IN31 Structurally, the
skin consists of two principle parts, a relatively thin outernost |ayer
(the 'epide¢ﬂha') and a thicker inner region (the "clerms'). The outernost
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phases that are responsible for the natural barrier properties of the skin.

[ 0004] For effective transdermal delivery of a physiologically active agent
that i s applBaelgtaundhe surface of the skin ('topical application'), the
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[ 0006] A tra ypicdlly consists of a matrix or reservoir
containing the drug to be adm nistered, together with a backing | ayer, an
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ski n. 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



[ 0007] One of the drawbacks of the current approaches is that the

formul ations are typically in continuous contact wwth the skin. Creans and
oi ntments or adhesives used in patches can cause skin irritation and
sensitisation. A significant proportion of patch users suffer from skin
irritation and sensitisation due to adhesives used in the patch. [0008] The
rate of drug delivery across a dermal surface can be increased by dernal
penetration enhancers. The problemw th nost known dermal penetration
enhancers is that they are often toxic, irritating or allergenic. These

enhancers tend to be proton accepting solvents such as di net hyl sul f oxi de
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enhancers because the problemof irritation at the site of application has

not been overcone. [0009] The nost critical problemw th these co ounds
however is (M9BLAtigrsdarng! "pricha typine APRFISIR Oha (REX 855 regeyalr At ncer is
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conpositions o e present Invention are suitable for use as vehicles for
t he topi cal eapgicetsapiingiease thpdex of the pBIMEE thdSkike skin using

phar maceutical, nutraceutical, cosnetic or veterinary preparations. Such

t opi cal appli cation enabl es the speci fic conmpounds to penetrate the skin

and enter t 907 Qeeiohther gravpathsmeitthe cepgnicarmieadhgs ihthaa e (PEMEEHBUNd (s)
to have a syst W&&nﬁ%ﬁnnu&@ @éntelc%avmh wsﬁﬁtlaeeme@r&htmmsbera

phar macol ogi cally active conp phar macol ogi cal |y active cocr}gound i's
a conpound ﬁﬁ%&SI\W@sU%ﬁ‘Q Wér%&h@ﬁl @aféfqaééQ N tiEtRD nand cﬁen%iﬂ$aﬁ'ﬁf‘ bdty in the

treat ment OEIgﬁﬁl@é(rg?rb;%}tl r i FQJs%PsoéhﬁérQ%JrkIh‘ﬂrr%tﬁ)ﬁU&ﬁ Séhsifsafieunent s,

acts, materi VI ces, es and ke is included in this
specificati dm%&@eﬁlvﬁ@m@wé thrippléBe of providing a context for the present
i nvention. is not suggested or represented that any or all of these

matters for rred Fart of the prior art base or were conmon general know edge
in the fiel D008 Evearate 10h drugedplivese AEroph RedTsh seidage catk P 1RUCFRIDPE t he

priority dageQf E@ﬁ&ra@sbﬁ' Iﬁ’inc’éré' S ol IgFr@dIEAN witkU Bt Y kndvitD 1ddriae

i nvention provide$ a transdermal delivery system conprising conposition
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omt he hati c ester of

salicylic adinaﬁt@me(amlqe pgﬂloyﬁétemﬂ@‘n@ -Ryiriptieéine o . Nadligthyy@ tﬁ@?@dﬂﬂ deellei ght no

more than 3QQdodecal-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



4 [0013]In a further aspect the invention provides a nethod of transdernal
adm ni stration of an active agent to an ani mal subject, including a human,
conprising application to dermal surface of the aninmal of the above

descri bed transdermal delivery system [0014] In yet another aspect the
invention provides use of (i) an ester of salicylic acid, preferably
selected fromthe 06 to 030 aliphatic ester of salicylic acid and (ii)

pol yet hyl ene gl ycol (of average nol eculzar wei ght no nore than 300) in
manuf acture of a nedicament with a physiologically active agent for
transdermal adm nistration of the physiologically active agent to an ani nal
by appl i cat re¢tagidet ﬁent?fe@m@é%emc@éﬁ% ferr @Qs%fre%ﬂ?éss kf\'ﬁf‘%‘ggf%% 9 t he
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an ester of salicylic aci preferably selected fromthe to 030

al i phati c espklp befappegaaby towic agitafingral ajjergenisrielthseaialat i on enhancer
conponent of polyethylene glycol of average nol ecul ar wei ght no nore than
300. [0016] In a further enbodi nent the invention conprises a transdernal
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preferably cted fromthe hatic ester of salicylic acid,
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wi || be undarcendten.by those skilled in the art that the term pol yethyl ene
gl ycol does not include diethylene glycol (although diethylene glycol may
if desired be present as an additional conponent). Polyeth Iene | ycol of
aver age nol mlﬂhThQAélﬁglPﬁSIQWOOfn@@Cé”ﬂm 3o mﬁéf'@ﬁegewsy@ﬁ g’l‘%/col of

nom nal avefage IHBU lln‘%ls 'e'lh&at%g%o?é?Ff§QQe Wﬂgfo@é I3 bhﬁn gﬁé%ﬁteﬁm ecul ar
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t han 105% afed tmtpresegtsmm@twngswas oot wageﬁt@ﬁh crfaneewseatpdéhatmyy@rt Al Ptne

glycol is theggrﬁft&s%%g% of QI‘TE raéﬁarb"égg dFDW%Fé“c%ﬁwnY@i @@her@f no nore
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to 6 such akn@vledge B tbe f@@@l‘ﬂ%ﬁﬁh%thﬁwew@r’@@@“%éa 'tn@t'ﬁ% §fere Mger) and
nore prefer Q%M Batb®f Bac ﬂéﬁ&ﬂms% iciygol (PEG is widely available from
commercial su |ers i'n pharnaceut | grades and is sold in specified

nom nal nol ecul ar weights which generally signify that the average

ol ecul ar wg s not nore than 105% and not |ess than 95% of the

nom nat ed va‘P‘ma‘#he viscosities and nmethods for nol ecul ar wei ght
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Vol ure 1118051 382idn? @BkpRdhh 8Nbhysiologically active agent and a penetration
enhancer wherein the penetration enhancer comprises a combination of (i) an

ester of salicylic acid, preferably selected from the Gs to Cao aliphatic ester of
salicylic acid and (ii) polyethylene glycol of average molecular weight no more
than 300.



[ 0020] The term "physiologically active agent” is used herein to refer to a
broad cl ass of useful chem cal and therapeutic agents. [0021] The term
"physiologically active" in describing the agents contenplated herein is
used in a broad sense to conprehend not only agents having a direct

phar macol ogi cal effect on the host, but also those having an indirect or 6
observabl e effect which is useful in the nedical arts. The term
physi ol ogi cal ly active agent includes prodrugs of the agent which in vivo
exerts the physiological effect. [0022]
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hydr ocorti sone tate ocortl sone cypi onate, hydrqcaorti sone, sodi um

phosphat e, Byidr petarahly éﬁ@ctgéﬁpmﬁhg&sdp fa é“PhBF(‘e%Prserﬁél“C%Fé’ﬁm A Bhe,
pr edni sol ongo lgél‘ﬁgl%hg gREG S age Srﬂ@!eetmap%@hah@ n@?@dﬁhﬁ%@meud ebut at e,

pr edni sol on l'ate, "triancinolone, triantinol one acetonid

trianci nol oﬁ@nh@@a&%pbﬁm@tcamqnéwﬁh RoPhySlagicaly. Ve a%@”ﬁ’yl”ﬁF‘%‘éﬁW‘@bl one,

met hyl pr ednizgel t Hep hﬁﬁ}l SNl QR0ES 8@ 8o SRMRESHIE applRagon of
flunsol i de, bﬁ@c o%tytaﬁgjsggne I pro 6@( o?late bgt arr?st hasone E%d?%lm phosphat e,

bet amet hasoH& m@@@%{ﬁ@ﬂtﬁaﬁﬁée%j@fé Flifspteee{dheanifel amet hasone sodi um
phosphat e, bet anet hasone acetate, betanet hasone di sodi um phosphat e,

chl oropredni sone acetate, corticosterone, desoxycorticosterone,
desoxycorti [QBEInoRefugbet aseect d@?ob@y%@lof‘l pwyIdes on eMenodl &t grepafing a

desoxi met haggn&ierpaf ddide9!systehRF 98RMd208% o At HERQS AErhARNFads 6l &1 e,
animal the method comprising combining the physiologically active agent and a
first penetration enhancer component of an ester of salicylic acid, preferably
selected from the Cs to Cao 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 Ce to Cao
aliphatic ester of salicylic acid, and a second penetration enhancer component

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



7 dichlorisone acetate, fluorohydrocortisone, fluoronethol one,

fl upredni sol one, paranet hasone, paranethasone acetate, androsterone,

fl uoxynest erone, al dosterone, nethandrostenol one, nethyl androstenedi ol ,

nmet hyl testosterone, norethandrol one, testosterone, testosterone enanthate,
test osterone propionate, equilenin, equilin, estradiol benzoate, estradiol
di propi onate, estriol, estrone, estrone benzoate, acetoxypregnenol one,
anagest one acetate, chlornadi none acetate, flurogestone acetate,

hydr oxynet hyl progest erone, hydr oxynet hyl pr ogest erone acet at e,

hydr oxypr ogest erone, hydroxyprogest erone acet at e hydr oxypr ogest erone
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phenyl acet atn@amg?ﬁga%,phwﬁgrph,qﬁgse and norethynodrel . [00241A "prodrug” is
a pharmaceutically active agent which is admnistered in an inactive or

| ess active formand is netabilised into an active form The prodrug itself
may have |itgdigi@sngnone of the desired activity until it interacts with the
systens of such as the skin or circulatory syste et heless a
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and the prodr a reater perneation rate th roug6 t he skln gerally
prodrugs ar élV@fé@Fa(ﬁiUQ ng$ ageestaend ds generalel St sHai@S Wt choh

groups cl ané}mloﬁgﬁ'Qﬁ'@ravgﬁtg@b ddCn6OBEidr égerPaRdIHES m@@m theo par ent

drugs whi ch are pharnmaceuti ca active or nore active in vivo, when they
under go sol VelygHiyengnelweo! ptRES oISog;M'Q?é)f avairRble ifons cOmmATaial GHPRISSS MRt i c
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prepared by reactl on o parent acids or al cohol th a suitabl e al cohol

or acid respeocerellyeigpifly that e aesags W@rwlgma%ﬂpbwﬁ theRe! G547 8RF aci d or

am ne COWOHBP‘,e‘%tt aﬁ@s%"‘gf‘%eohoﬁmaged 9§|9€CtTweebeécos@tfesb§«ﬁ enedifictiepfor r eact ed
to form an ated base derivative. Exa anpl es of prodrugs are discyssed in,

Bundgar d, Deml@wlawqrgftb@eteg@mab@n are gisclogedin U &E\@fé@a' CA%P%’P%%{H] 985;

Si | ver man, AR enB&Y 3o BhooPH sign and Drug Actl on, pp.

352- 401, Acag%dgf: Pr elgrggh San eg%b Cal i I]‘OF?]3 1992 and Burger's Medi ci nal
Chem stry and Drug Chem stry, Flfth Ed., Vol. 1, pp. 172-178, 949-982
(1995). The gy loGieAly ik NGehi s BaPHom|rPRTRIPMO T breadf
subject is # ﬁfhgg%r ?h{tl)é%ol h/re plrogl%gg, such as based on its nol ecul ar
wei ght or p@la§$pfyseflﬂ>€hi9mqaé@mﬂf@r&mt'%ﬁg%@ﬁrl ar wei ght of the prodrug, the
time to the onset of permeation of effective ampunts of the prodrug wll

increase relatives to the parent drug. One exanple of this effect is in the
use of nor e{l0N21diTiomeeramiphwaiolooisat Betie” 48 eleacdbingriee paeHe LONIBTRAPE of

nor et hi ndr Oﬂ@rerﬁ?‘%' nge\ﬁ |R%aﬂ§r%a§ Eﬁée ﬁ:p&l)r‘n@% r%‘nof’my 8gEnts Mad P'aﬂdfr@cﬂe

acetate having a higher I"'ecul ar wel reaches a maxi mum after the

nor et hi ndr oﬁéarmmqabrefﬁeait @nb rﬁ‘@st obigfe @lsPn#oset BRMH LM ANAIRE! £7f r ee
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 hornones such as estrogens, progestins, and
androgens. The correspondi ng 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 al cohol reactive noiety.
Particularly preferred are steroid derivatives acylated at the 17 position
hydr oxyl for exanple by a 01-012 al kanoyl group. Regardl ess of whether the
steroid or the corresponding prosteroid derivative is incorporated in the
carrier 9 conposition as the dom nant drug, each provides a source of



[ 00281 The term "non-occlusive"” is used herein in its broadest sense to
refer to not trapping or closing the skin to the atnosphere by neans of a
pat ch device, fixed reservoir, application chanber, tape, bandage, sticking
pl aster, or the |ike which remains on the skin at the site of application
for a prolonged length of tinme. It is particularly preferred that the
transdernmal delivery systemof the invention is non-occlusive. 10 [0029]
The term "stratum corneunt is used hergn in its broadest sense to refer to
the outer |ayer of the skin, which is conprised of (approximtely 15)

| ayers of termnally differentiated keratinocytes nade prinarily f the

pr ot ei naceo@§serielle iepctehiah isnusairladngae madical age; e Moy RS hi on
with the norbRfe RRINDGCRABPpicBRGHS tife Jag?é?it UhIBRLiR Vi oERERs el gRyBiolagicdar om

chol esterol, ceram des and long chain fatty acids. The stratum corneum
creates theeffgéle liniting barrier for diffusion of the active agent across
the skin. [0030] The term "skin-depot” is used herein in its broadest sense

to refer to a reservoir or deposit of active agent and dermal penetration
enhancer wi {0221 Bieeoids r at efAOEHIASBUM CAMEPWRIS i t KINONnt r dhBel | @?a?ratwi thin
kerati nocyt %?é!oﬁHntéH@)b@ﬂﬁﬁrUpHéﬁénthr%Q@%%E eh®f BrmyRk ati | e:non-vol atile
liquid vehicle”™ is used’in the art to refer to a |liquid pharnaceuti cal
vehicle conprising a volatile liquid mxed with a non-volatile |iquid
vehi cl e, such as a dermal penetratiop enhancer. A system or vehicle
conprising a volatile liquid m xeg ¥ 38 1QN-vol atil e dermal penetration
enhancer when described herein is S broadest sense to include

t hose systens known as vol at ike;,, e liquid vehicles. [0032] The
term"aliphatic" includes ¢ Q branched chain and cyclic
aliphatic and may be satur g J groups or unsaturated aliphatic
containing from1l to 3 unsatw tse(,’ groups particularly 1 to 3 doubl e bonds.
[ 0033] The transdermal drug delivery system of the present invention

enabl es a wj IR RELGGHA Yor @l HB1cRBETS ShdR Mfosdghd s ed

t hrough th\gwsi%%gﬁagﬁ%sg&?@\%sg%dg@#@é?{/st emé?c %effect. Thgﬁgplr ug delivery
syst em pr ef exighlign gatepY itheedngsheThestewaid Bgerhe in e fesmeaaf yherpstivg A9 RN a

non-vol ati | g, deg s v MGRD Brodidds Phidd |Rtild wthflof Yhere the
drug deli ve&yﬁsgﬁe%&?@a%%wggwfght he s?k?f%,l ?%e active I}lalgent and

non-vol at i | &lergidui Theastereitle rimaienm drasafnd padrye@sh WhithoPROMIEC sRYIFPISSICE he
volatile ligy P ' ¢ hodyrdid, h& i@ &heirthl koRRBr \Welialyl | e
liquid may gﬁ?'ﬂgﬁgl @P%@ﬁpﬁ@‘ﬁ%ﬁ%&%ﬂ{&ﬁx %anﬂt?)lor ac'é as Oa sol utl)i FIyi Zer to
al l'ow an enkzavplgs peingieraids neludat doropxameleasieranaethigeane. tdexamginagee skin and
into the subpggl, DELAhKAEBREdsodilm! Q:lh%sﬂ@a)fe, tBRisHRE, TRLrtREBAS! Aedth@N
enhancer acts as a vehicle and nany system c active agents are able to be

t r ansder mal hydragertisinst er dyydrasodisondi nmadcetfto034hpdrogaitisereut iYAPNCact i ve
conpound” i ﬁﬂ%‘é iept eAodfin Blidtjreddl i&ne

veget abl e) ﬁ%@?g as a Sh‘gﬁﬂéﬁﬂaﬁﬁﬁ"@@ﬂﬁﬂpé’uﬂc l(Jaffl.ect pro;?léntlhe hurman or
ani mal bodypiegnishener egrednirolaife a aceiatt.t i PIEINISPIERE c oFRSBIM dSPRASPNBIE r egar ded

as nutrient §eqnisolone 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,



[ 0035] Throughout the description and the clains of this specification the
word "conprise" and variations of the word, such as "conprising" and
"conprises"” is not intended to exclude other additives, conponents,

i ntegers or steps. Detailed Description [0036] The present inventors have
found that the use of a penetration enhancer which is a conbination of (i)
an ester of salicylic acid, preferably selected fromthe C6 to 030

al i phatic esters of salicylic acid and7ii) polyethylene glycol (of average
nol ecul ar wei ght no nore than 300) shows a synergistic inprovenent in
penetration enhancement. [0037] The weight ratio of ester, of salicylic acid

to pol yet hyldihiorigpne cacetase. Aveiohye oReilisRNe: aluakRNgIeIons: HsPEedsiP™800) i s

preferably 'p'aratnk@hés%ﬂge Eﬁrafrfe%s%ﬁe avelal, 5 dhirddisloRs, of Rick Estfel‘dh@ tO 1:10
to 10:1 such as 1: 5 to 2:1. The optimal ra

: : ary
dependi ng o@lctorit@rm Lm@théﬂ@roé‘éﬁ@'éﬂ@ r ﬁtel”b’r‘fir@fostt?f@d%t Wg‘yédﬁﬁPStﬁ et he
concentrati oRrdiharidiGoms 184i5AEIAB, RERANESHe SRHMAIE! eOBsteldHE3Sibpiaaest er of

salicylic acid is preferably a C6 to Cs al| phatic ester, m)re Preferably a
06 to 012 aleryiendstequilignesiadip| bﬁm@tfbr@&t@d%wpm@w@ateal%ylo afU st 12

preferably 'e%tr@neetb@ﬁ&?é‘yéﬁégpré‘dﬁ@%oﬁéf BRERRIMBDACAIARE cRikhdinahd cyl at e
or sinply Cctisalate }d 39 ically the ester of sallcyllc acid will be

present in &ec@ifount o ’UFI’OQ@ﬁPOel to 20RIABLY wei BHHOWMEtRYPIOGERIE A Pansder nal

SOFSYDOS ' t7' 08 hgéro&)nﬁethglﬁﬁi%bél‘é%n%%e@é %%@F&Jygfo@%t)érd(n'éoH&&o@&?@be@t&@gﬁ%c2 85

[ 0040] Typi c &ceiate; ydPRYPregeUYena Gariestes dif anoaskPgiie!ates BOMBANSISEMCwi | | be
present in apABRYBAG, rbréd?sterr@ﬁ@e e‘ﬂ'ﬁynw OéBtr%dn%l t ondkURY, Waindihisieforiehe tot al

conposition and preferably fromO0 0% such as 1% . 1.5% 2% 2.5% 3%
3.5% 4% 4cHigtergog, 7%‘3/8%'0'9%'3@%9 1m%etfm®y6>w3%°f§t@%d“i®@ ag@ate 179

180/°0, 19/ 0pokiiifaterone, fluocinolone acetonide, flurandrenclone, hydrocortisone sodium
succinate, methylprednisolone sodium succinate, prednisolone phosphate
sodium, triamcinolone acetonide, hydroxydione sodium, spironolactone,
oxandrolone, oxymetholone, prometholone, testosterone cypionate, testosterone

phenylacetate, estradiol cypionate, and norethynodrel.

[0024] A "prodrug" is a pharmaceutically active agent which is administered in an
inactive 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



[0041 ] The conposition of the invention preferably conprises PEG 200 in an
anmount in the range of from0.1 to 40% by wei 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% 10% 11% 12% 13% 14% 15% 16% 17% 18% 19%
20% [0042] The conposition of the invention nmay and preferably wl|
contain a volatile solvent. Preferably the volatile solvent has a vapour
pressure above 35 nm Hg at atnosphericgpressure and nornmal skin tenperature
of 32 degrees Celsius. In a particularly preferred formof the invention

the solvent preferably a C2 to 04 al kanol and nore preferabl y i s ethanol or
i sopr opanol 2ope- | %ﬁ%“ﬂ%r%efﬁﬁéﬂd egtoodmuri. e RRANKD dePREs iprnhdicrthen Hif

enhancer s meycal SRPEEIR BRA] Pk P glob @A SR ERordiake el ey seyst em The

use of known dermal” penetration enhancers i ncl ude | aurocapram (Azone. RTM)
and | aur ocafieaniale Pragsdgs e's, vasigiensar defiyawes- oamparfa&wgé ‘frhﬂa"f ones

speci fied i grddps- clgéuable'\@nde"-_? Hﬂ%@&b@ﬂ@%oﬁ@ﬁor@ e'F‘Fo&QQQ b@&gmbt fheeﬁér@ht

derivatives, such as nmethyl, ethy propyl, isoprop n%yt
gl ycer yl monéBigsawhich g @W@ﬁ?%‘cé& éﬁ%"es%ﬁnoég %@V%man\%wh%d? e

and sor bi taﬂnﬂ@@@%&%l?&s apshert fbﬁpsx&a@béa %h@iu@&t edrs uﬁéé@oa%n!zﬁrﬁﬁtrd)pw

| aurate, isopropyl nyristate, isopropyl palmtate, diisopro adi pat e,
propyl ene gPe@@Hatiasn JTQHREE CORMEP Y W%Wéhglaiﬁdﬁqﬂuﬁ’ﬁ)ﬁ@@%éﬁr precg%e ong
chain al kyl ?Srteﬁét%nof)f de AR Ad@ney é?@éhtol Gilrel! Yuitdbfe hidoAlr ¥t ,acks hexyl
and 1-(2-et hyI hexyl) esters of 2- %ro | i done and t hose der nal R]enetratl on
enhancers grss@ACGtivelly, Sr gmaigles Nwepared gy, %@“"’bé’rfttf‘%u?aé??t 86 ey pmine

(N, N-di met h%rﬁabm)wm&ﬁ aﬁnﬁumcmgsydtwélg' Md&%tqwu@mea@t)ed% apinarat e and

in US. Pat. articularl n- nonyl 1-3-di oon an Preferably

the conposi ?PMquaﬁe cdﬁﬁ'tﬁ?‘i@e Fsamples of FPJWVH% G ﬂé‘icbj?ﬁe o, SQFHHL vol atil e

penetration D%Q.Bﬁ'?ﬁ@rrédr%@edp t7@r21% W idr NAmE Rlrdiit |1I9ssaswéna§h €Tige MOT €
preferably no nore than 1% and nost preferably no nore an%qa%%%mel ght

of the corrp&saam@r@h@fma’mmofv@rtea .Deélgﬁewt Pa4q &qt'@hrﬁmc%ﬁ?s“% PEG of
mol ecul ar Wp?&@t Séf') D%gBDrC%hF hﬁ‘QQC’s%daB&#gE?é Il\ﬁédldll@&@@héi’ni@ﬁ;’ edril- Drd?044] The

vol atil e sol vent preéeferab { present in the conposition of the invention
r

in an anounphﬁ'ﬁllsﬁfﬁef:'ﬁar%ba 9! 1R 178-178. 9\41901%88%1 JghtheppthehBetorfdBsi t i on

and nore pr @cgrﬁfcﬂplbﬁhérbﬂwdqgaérﬁ’a %ﬁ%e §1tédblgemntaé%@bﬁ&+ Wf ﬂﬁegm&@gto 95% by
wei ght such as 65%to 95% by weig 70% to 95% 70 to 90% and 75 to 90% by
wei ght of tﬁ@hc@ﬁB@SQQO%%mql‘%ﬁﬁ”ar[Vm)%]ol‘ﬁ@%'ﬁf’rpgﬁl”ﬂqr%??”lﬁ”'ieh'@oieﬁ\‘)ént| on may

i f desired gGRRhRbMNERRRg,TRE Gmadsiid aHaat o@é@rhﬁ\ééﬁ“ﬁrﬁof%ﬂ%ﬂ@aﬁwb@&@oﬁd ect ed
fromthe group consisting of penetration enhancers, surfacténts t hi ckeners

and sol vent e fredivpIvélk insfeasairelatives to e ReRBY Fugn ANGaapRIg AR §feChci ds:

and acylic %%%&%%%f%?étﬁmé%é anBHorREIRGAB act@Rrd Tsﬁéiﬁé‘rﬁmeat]@ﬁ aette 85, germ
Arabi c, guorgem dr oxyet hyl | 'ul ose hydroxypropymnet hyl cell u] ose,

protein andn@Gthﬂ% raRidly opgadie nefter Tappliedione mheptast ﬂ@r@mpnweﬁée fromoO

to 5% It igaliRyeVvifghét MlebliaHnal qhy r@éc%fs@rar %x.ﬁﬁm%emhet Rsrettinggdrid on t hat
t he conp05|t|on consi sts essenti &g S|0IOC|caIIépact|ve agent

conponent WwREEIRAHEY ralechedies %éeﬁnemk%o'sﬁwv'ago@¥r@§| rowyt PP Reht s; 14

position on the steroid ring, such as the 17- position, the 3-position, or at the 11-

and

position on the fused ring. Particularly preferred are steroidal hormones such as
estrogens, progesting, 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. Regardiess of whether the
steroid or the corresponding prosteroid derivative is incorporated in the carrier



(H)a penetration enhancer conponent consisting of an ester of salicylic
acid and a pol yethyl ene glycol of average nol ecul ar wei ght no nore than
300; (iii) a volatile solvent consisting of one or nore of ethanol and

i sopropanol ; and (iv) optionally a propellant. [0046] It will be
understood by those skilled in the art that al cohols and polyols contain a
certain anount of water. Typically the total water content of the
conposition is |less than 20% by wei ght 9and preferably | ess than 10% by

wei ght of the total conposition. [0047] The conposition of the invention

may be in a range of forms froma liquid, cream paste, gel, |otion, patch
(matrix andcempesitan § the Aorinastt Auereash Pioviies Gt Aeyree |9f Sttﬁr‘é"drrﬁ} eor ef erred

enbodi ment BQ%détF%ﬂf%eédﬁ?éveQﬁéf é?fd)éd%)‘ﬁélﬁﬁ%bél difct Wiich, Of MeOdasa df trgui d for

application to a I ned area of skin he conpositions of the
present i nveAT¢PANAAY Pwtﬁ?fﬁldaﬁ?ﬂtf%ihf?l&h Wﬁlﬂb@“q @ﬁ“”"?@tﬁ%@cl theSBI'YEYPi on to

the skin. SuiLapfe e%Férrn@ th8 Go@EpSRIRY 3Pl&urel RUHHES steffid Suhdre QHb Ofed hat may

be applied using a roll-on device; lacquers; and sustained rel ease matrices

of transder hedrogenropergn theyiinesas bean ﬁt%é@%h@amﬁ’é HAnstssPiei BRstSar e
usual Iy admc@r'ré%ﬁ;%ﬁ&ﬁg aeléfg?‘?n@bﬁe SRR a%%”@str%ﬁfo@ﬁ@ﬁi@'&?%tra@@ﬂﬂ Wb‘étd ation

may be further usi ng ot her delivery nmechani sns such

i ont ophor es pkémﬁ?naliq? t¢3§@6mhd 7m@9mékoﬁé§ml@shq®sm deiasaih restip gtﬁl
Non- occl usi e
Fg%ﬂ%? SR agiﬂ Uﬁ(’ﬂﬁcgla'?e %Er%&%”éé&a@pérﬁﬂes’%@mdl E)?len ater 6tc.

preferred. rmacol ogical |y active compounds maalch

sel ected fr &npthEOBSDINE ISrfeﬁpatlegpns;ﬁé\démeArfﬁmrﬁmrﬁé%[@ tegipgierqae s

di phenoxyl ate, 470Pg&a)GEenaBdNYRREYRFhIC enanthate, testosterone  nicotinate,

15 [0051] Cardiovascul rs st emagent si ncl udi ng: .
testosterone phenylacetate estosterone proprionate, etc. Also included are
non-esters that have groups on the 17 position such as testosterone 17-chloral
hemiacetal, or ethers that have groups on the 3-position such as estradiol 3-

methyl ether.

[0026] The terms "percutaneous" and “transdermal” are used herein in the
broadest sense to refer to being able to pass through unbroken skin.

[0027] The term "dermal penetration enhancer" is used herein in its broadest
sense to refer to an agent which improves the rate of percutaneous transport of
active agents across 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.



[ 0052] Anti hypertensives such as hydral azine, mnoxidil, captopril,

enal april, clonidine, prazosin, debrisoquine, diazoxide, guanethine,

nmet hyl dopa, reserpine, trinetaphan; [0053] Cal ci um channel bl ockers such as
diltiazem fel odopine, am odi pine, nitrendi pine, nifedi pine and verapaml;
[ 0054] Proton punp inhibitors such as | ansoprazol e; oneprazol e; and

pant aprazol e; [0055] Antiarrhyrthm cs such as am odarone, fl ecainide,

di sopyram de, procai nam de, nexil etenei@nd qui nidi ne; [0056] Antiangi na
agents such as glyceryl trinitrate, erythritol tetranitrate,

pentaerythritol tetranitrate, mann tol hexanitrate, perhexilene, | sosor bi de
dinitrate afP29] s terai FralpooBINewat is-usgd éﬁéﬂ*@irb'ts’ob@@ﬁieﬁgseﬁé%m efeuch as

al prenol ol , t@fh%%?.{t&lla et?‘b‘Prfr?é‘Qllﬁlwhlé‘@Tst(%PrﬂéPﬂsed bR RppdthatelyBL3) PayRF Db,

nadol ol , nadoxol ox renol ol, pindolol, propranolol, sotalol, tinolol and
tinol ol nal égménally o@ﬁ@pn@e@n lgraiiasyigey BBSe dBEMai|¥ hofadheyi RIBIEINACEMF ot her

cardiac gl yﬁ%%r%?%ex%ﬂﬁtd?r"a]%@d’ i langriclehy AdriveSashib) Bl the resrer Betng

stimul ants such as adrenal ine, ephedrine, fenoterol
i sopr enal i n€o®PEsask & realinihaatix W@ﬂ@mmaf'yér%ﬂt‘?ﬁ%ﬁer‘%aqerﬁ%ff‘@P%Ia”dt'%ut al i ne,

dobut am ne, CPQFWX!GF%%E”ETh?Q%%YJrW&Wu% %FEdﬂ% tries et apRiesl bhrter dod

dopam ne; Vasodi lators such as cyclandel ate, isoxsuprine,
papaveri ne, dtﬂfﬂ&?ﬂlof'rﬁﬁcﬁcéve Agers gewsadheskin-t rat e, phentol ami ne, nicoti nyl
al cohol, co-dergocrine, nicotinic acid, glyceryl trinitrate,

pent aer yt hritol tetranitrate and xant hi nol ; and 006% Antim ra| ne
pr epar at i onf0030EFheaterar 'ginAGPAE, is MISRY deE? dbitamrordesheensrsier's edéo %i zotifen

and sumat ri Ri@Roir or deposit of active agent and dermal penetration enhancer within the
stratum corneum, whether it be intra-cellular (within keratinocytes) or inter-

cellular.

[0031] The term "volatile:non-volatile liquid vehicle" is used in the art to refer to a
liquid pharmaceutical vehicle comprising a volatile liquid mixed with a non-volatile
liquid vehicle, such as a dermal penetration enhancer. A system or vehicle
comprising a volatile liquid mixed with a non-volatile dermal penetration enhancer
when described herein is used in its broadest sense to include those systems

known as volatile: non-volatile liquid vehicles.

[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



[ 0062] Drugs affecting blood and haenopoietic tissues including: [0063]
Ant i coagul ants and t hronbol ytic agents such as warfarin, dicounmarol, |ow
nol ecul ar wei ght heparins such as enoxaparin; streptokinase and its active
derivatives. [0064] Haenostatic agents such as aprotinin, tranexam c acid
and protam ne. [0065] Drugs affecting the Central Nervous System i ncl udi ng:
[ 0066] Anal gesics; [0067] antipyretics including the opiod anal gesics such
as buprenorphi ne, dextronoram de, dextippropoxyphene, fentanyl, alfentanil,
sufentani |, hydronorphone, nethadone, norphine, oxycodone, papaveretum
pent azoci ne, pethidine, phenoperidine, codeine and di hydrocodejne. Qhers

i ncl ude acetphyalatigyiauid may eitheasisryntie Ipdmatet andier ad /g pIRIZSAE [ 0068]

Hypnot i cs angosedahhy&SdtrBirafor e BAMBIdCWAAGM: (RBUGIORRI NI ARBinto

but obar bi t one anﬁ_ pent obar bi tone and ot her hypnotics and sedatives such as
choral hydr sheesubignt seinetiiertege Incthisnyei i dermal RaPtAbRR 6pBFRRCE aClgAg @ 17
f1uni trazepaahblULAGERARY LA1EHIEPaBRveN oA e RAM athX e BaMrah&dBkmamam and
triazol am [gp(‘)l%] aAgent FsWt.o)’%t re’at ngd agl | egi es such as sodi um W
cronogl i cat @dmMirogerep theaesindt i ¢ and anti psychotic drugs such as the
phenot hi azi nes, chl orpromazi ne, fluphenazi ne, pericyazine, perphenazine,

promazi ne, thi o?ropazat e, thioridazine and trifl uoperazine and the
but yr opheno iR@34] &'ayfeacediisaliyaetive f0a1PeEN I asrmPeHad. Gle¥ed HAMi3y8)eRbt i ¢

drugs such agqRiARAIA8r vddatid) th@MasaBeddiibRl RB/or therapeutic effect on the

human or animal body in the treatment of a condition. Such compounds may be

regarded as nutrients.

[0035] Throughout the description and the claims of this specification the word
“comprise” and variations of the word, such as “comprising” and “comprises” is
not intended to exclude other additives, components, integers or steps.

Detailed Description
[0036] The present inventors have found that the use of a penetration enhancer

which is a combination of (i) an ester of salicylic acid, preferably selected from
the Cs to Cao aliphatic esters of salicylic acid and (ii) polyethylene glycol (of
average molecular weight no more than 300) shows a synergistic improvement in

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 Cs to Cys aliphatic ester, more
preferably a Ces to Cyz alkyl ester and still more preferably is Cg alkyl and most



[0072] Anti depressantssuchasthetricyclicanti depressants

amtryptyline, clom pram ne, desipram ne, dothiepin, doxepin, impramne,
nortriptyline, opipranol, protriptyline and trim pramne; tetracyclic
ant i depressants such as m anserin; nonoam ne oxi dase inhibitors such as
i socar boxazi d, phenelizine, tranylcyprom ne and nocl obem de; sel ective
serotonin re-uptake inhibitors such as fluoxetine, paroxetine,tital opram
fl uvoxam ne and sertraline; and tetracyglic antidepressants such as

m rtazapi ne and any netabolites, salts enantioners (including

esm rtazapi ne), solvants, non-coval ent conpl exes, chel ates, hydrates,
crystal | i ne PEferaRlyriproetsy hexiasterHIons by fhsogapmensaste; REIVhReSYSIR A" as
caffeine. [QRdY otiddiaigl zhei mer’ s agents such as tacrine. [0075]

Ant i par ki nson agents such as amant adi ne, benserazi de, car bi dopa,

| evodopa, benztropi ne, biperiden, benzhexol, procyclidine and dopam ne-2

agoni sts su 3@8‘5§ﬁ'ca)ly e dkrdr ARYlicyt abiBIvAINYE BEdIghBRTaRGMEMbydFéX et ral in
(N0923). 1 EO ] Drugs affecting bone metabolismsuch as cal citonin and
bi sphosphon#® é8%by Gigdt of the total transdermal composition of the invention and more

Anti convul sgapitseBpARHR RSt DbNs R & 05C8% 8.800igTdRNe2, PHenpbanbsbone,
nmet hyl phenobar bi t one and car banazepi ne, ethosuxim de, ‘met’hsuxi m de,

phensuxi nmi d&;3dt% HiSa#s Ald cl onazepam [0079] Anti enetics, antinauseants
such as the phenothi azi nes, prochl operazi ne thiethyl perazine and 5HT-3
receptor antagoni sts such as ondansetron and grani setron and others such as
di menhydr i n&Q40T ByRiRnHY@I R S, avpErgsc MOIRCHIAT deeiglfolep b R0 Wl ot ne,
hyosci ne hydrQBROMH 8€.anfdUP$ Gh M6 a0t 618, toCh@RBP Mciht adidhbriempr i de.
[ 0080] Muscul oskel etal system drugs:

composition and preferably from 0.5 to 20% such as 1%, 1.5%, 2%, 2.5%, 3%,

3.5%, 4%, 4.5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,

18%, 19%, 20%.

[0041] The composition of the invention preferably comprises PEG 200 in an
amount in the range of from 0.1 to 40% by weight of the total composition and
preferably from 0.5 to 20% such as 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%.

[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 Gz to Cq4
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



[ 0081] Non-steroidalanti-inflamuatory agents including their racemc

m xtures or individual enantioners where applicable, such as ibuprofen,
fl urbi profen, ketoprofen, aclofenac, diclofenac, aloxiprin, aproxen,
aspirin, diflunisal, fenoprofen, indonethacin, nefenam c acid, naproxen,
phenyl but azone, piroxicamsalicylamde, salicylic acid, sulindac,
desoxysul i ndac, tenoxi cam tramadol and ketoralac. [0082] Additi onal
non-steroi dal antiinflammtory agents which can be fornulated in
conbination with the dermal penetration enhancers include salicyl am de,
salicylic acid, flufenisal, salsalate, triethanolamne sallc¥late

am nopyr i ne 24 FOrRRRIMRNOSR HRNGHRINGZ GHE ac@p"aﬁ‘%‘fﬁéucﬁleﬁt'é%ﬂ l3yraenani ¢

aci d, cloni X@pidpyl ¢hy@RiaXe, n;somghoéﬁmaﬂec dasdpiopyl |édfba?fé npro??lbﬁ@lgwd@e
demscol cine, allopurinal, oxypurinol, enz am ne dr ochlorid
di mef adane, mqm@gfﬂt@ and propylene glycol monoolea , and long haln alkyl esters ‘of 2-

i ntrazol e, mp W@ifb@hédﬁé’r%ulﬁﬂy Ghes ﬁﬂé@ﬂ?b{'1em@yéh90ht20éthﬂlﬂeiﬁ)t estdanbne,
ben2|ndopyr|nehy roc | upr of en, i buf énac, napr oxol , f'enhuf en,

ci nchophen, P#iAldane Rskethosai darnat @RAGHEALEN ?'Th.?t”P%rfl er’Frért‘aH mifefd, NPet i mi de
19 hydrochl %ms@%%ebﬁftx'cgl'awebb!&gd??m RLdif8ih AR N dteatE R Hdn@gdlcdl, (N,N-

neoci nchophen ni mazol e, proxazole citraté, tesicam tesimde, toI rretl n,

and trifl umdi%f‘)éam[r@b%]pﬁ?rﬂafer #eslindd Si Batadont §6§@§1‘1 RASTIGUAIYSE-MNRRY e,

aur ot hi ogl uqasgioxSaeH. UrPr@t@:FéHWtr@T@érﬁ;B&,ltldﬁﬂmcﬁdnﬁiﬂ@bQwoaﬁﬁr@ma?ﬂg%l by [0084]
Muscl e rel axants such as baclof en, di azepam cl obenz%prl ne h dr chl ori de,

dant r ol ene, Weighh8LiRE RVt RANSHEHN ?@‘a@ﬁﬁs eﬁl“ﬁ%‘ PEHERNC008 57 KNt s used

I nI gﬁut and aB¥REtE hore Brade@Byhoasor haRurd B/ net slafdihiig noneeangci d and
sul phinpyr a%)OS%by weight of the composition of non-volatile penetration enhancers other

than PEG of molecular weight of no more than 300 and salicylic acid esters..

[0044] The volatile solvent is preferably present in the composition of the
invention in an amount in the range of from 40 to 95% by weight of the
composition and more preferably from 50 to 95%, still more preferably from 60 to
95% by weight such as 65% to 95% by weight 70% to 95%, 70 to 90% and 75 to
90% by weight of the total composition.

[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, hydroxyethy! 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;



[ 0086] Hornones and Steroids including: [0087] Estrogens such estradiol,
estriol, estradiol benzoate, estradiol 17. beta.- cypionate, estradiol
enant hat e, estradi ol propionate, estrone,ethinylestradiol , Fosfestrol,

Di enestrol nestranol, stilboestrol, dienoestrol, epioestriol, estropipate
Di ethyl stil bestrol, Chlorotriani sene, conjugated estrogeni c hornones,

Pol yestradi ol phosphate and zeranol and m xtures thereof; [0088]

Progest erone and progestins such as noi#t hi sterone, norethi sterone acetate,
gest odene, |evonorgestrel, allylestrenol, anagestone, desogestrel,

di et hi st erone, dydrogesterone, ethisterone, ethynodiol, Ethynodi oI
di acetate, Et dl‘})ogeét‘?eg’letrab‘@’st?'@ﬂ?é‘r‘?ér CRIPRPIAN £8PSFiSiCo? amsﬁsbpga@w'& one,

17-hydroxy-16- net Ayiiedier # pegetiyrRhengycol 6 a@ér%@molémwrwm&@embw one,

| ynestrenol, nedr O)E(%’H %ﬁest erone, nel engest rol , nor et hi ndr one, nor et hynodr el ,
nor gest er one, Gest r Nor et hi st erone, norgestimate, norgestrel,

Levonor gest r el jii) noagekitild @ﬂmecoﬁmmg af hebOMBre Frsthaweshd @BQropMiBﬂ'

(7-nmet hyl 19-testosterone); Norelgestronmn, and trim gestone Drospirenone,

Ti bol one, and msgeé'ﬂﬁ’ ol and m xtures ther eof 20 [0089] Anti androgens such
as cyproter onq.v?acebgﬁ@aﬁy'nd peseazel ; [ 0090] Anti estrogens such as tanoxifen
and epitiostanol and the aromatase inhibitors, exenestane and

4- hydr oxy- androst enedi one and its derivatives; [0091] Androgens and anabolic

agents such[eoaepnWiiPbs oxasdetdd @nmbgébran@ﬂlrpdhe é?p{r%ﬂ@lc@hols Rebasdywione,
cl ostebol, ethylestrenol. forny ‘dl enol - nortes{ ost er one,

met handr i ol COMEPhR & 8He aMRERhOT Wafeinol W%anyn@ﬁd‘ro@y %ter RBTEBY &t H¥he,

oxymest er On@omﬁéﬁﬁﬂmbm G 2D9/£Wwb@ﬁﬁana%®fé?§ﬂ?ll@ssst'h@rﬁ a0%sb Jﬁﬁélghﬂd ude
bol denone, {rﬁgg nest erone, nestanol one, nesterol one, nethandrostenol one,

17- nethylteQ ?Hﬁ@“xfﬁm”alpha - nmethyl testosterone 3- cyclopentyl eno
et her, norethandr ol one, nornethandrone oxandrolone oxynesterone
oxynetholon nl ol one, stanozol ol ost

st erone,
t est ost er ongjof% ‘Eﬂ”éf?osﬁ@ﬁ & 'QYe”t'Pﬂé?%’s?%’r”ﬁ@’}SP ‘?rB‘ﬁ oén aﬂ'@‘é‘f’ost erone
enant hat e t bRERSbastengel d@mfdrpaw RRGXQFIITE S oif c;D!all;‘;oé\) pla@tadmﬁmemrone

(Andro): an_andr ost ened| ol androst erone, r ot est ost erone
andr ost anol B8 &pRie PesTeirad pbedipast é*@rtfarféé@ﬁ@%\fe@haysri%raﬁmgé%| bitors

such as fi nasd RididiRr abplicRE6®Td & 8efined-at&d d04kirand MK- 306; [ 0093] _
Corticosteroids such as betanet hasone, betanethasone val erate, corti sone,

dexanet hasone, dexanet hasone 21-phosphate, fludrocortisone, fl unethasone,

f 1 uoci noni dmpo48] THeCdJMYsHRNE 85 B2l steserit ||rﬂ@ﬁ1|d]ﬂ|n@9<be ifh bH?fdrﬁpéuilaBIe&&et oni de,
fl uocortol one, hal cingnide, hal opr&?one qu%]dr ocortisone, Pédr ocortl sone

17- val er at elOPialABRISAHOR dh hey $Kigy ¢ arigclede sREHROIS 1audsepelse
et hyl pr ednji@soffat maE B ap;buéaeusnpg edpoisel Reicdlidaosmehane, sugkasky sone,
trianci nol one, triantinol one acetoni de;
release matrices of transdermal dellvery 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;



21 [0094] Further exanples of steroidal antiinflammatory agents for use in
the instant conpositions include include cortodoxone, fluoracetonide,
fludrocortisone, difluorsone diacetate, flurandrenol one acetoni de,
medrysone, anctinafel, antinafide, betanethasone and its other esters,

chl or opr edni sone, clorcortel one, descinol one, desonide, dichlorisone,

di fl uprednate, flucloronide, flunethasone, flunisolide, flucortol one,

fl uor onet hal one, fl uperol one, fluprednisol one, nepredni sone,

met hyl mepr edni sol one, paranet hasone, cortisone acetate, hydrocorti sone

cycl opentyl propi gnat e, cortodoxone, flucetonide, fludrocortisone acetate,
f1 ur andr enoll¥9d] GRGIVYASHRT nedr ysof¥Stenti naf al 298MRi naf i de, NBHERHet hasone,
bet amet hasone benzoat e, chl oropredni sone acetate, clocortol one acetate,
desci nol one_acet oni de, desoxi et asone, di chl ori sone acetate, difl uprednate,
f1 ucl or oni d&0052i Aty ResAIRYEE; S4anafe, NYdralAFasl indeoXidikt GRkOPT| GRRPRIIone
acetate, fluphRH2 pRIZBEIR, Y& rRbAkIRe A& ARIh geaNening ahathfidofd, eesdrsinkamat e,
predni val , trianti nol one hexacetoni de, cortivazol, fornocortal and nivazol;
[0095] Pit ult2®tePess nones and their active derivatives or anal ogs such as
corticotrophin, thyrotropin, follicle stinulating hornone (FSH)

| ut ei ni si ng_hornone (L and gonadot rophi n rel easi hor none RH) ; [0096]
Hypogl ycaenQ093ledeiyms ll‘_}%ﬁm% tﬁ?@‘@ﬁ FUCl o rHidzsahi lt}qu"&”?bé‘r‘i@?gq?ﬂ‘f‘ae,

glicl azi de, nweh@bredffedihaaaisigparhio! but am de and netfornin; [0097] Thyroid
hor mones such as calcitonin, thyroxine and |iothyronine and antithyroid
agents such as carbinmazole and propylthiouracil; and [0098] O her

m scel | aneoyspsRprisRe RERPt iR as@H I &0t iafdeoprh88199] oredritdi&r Yaranhi bi t or s
such as br OITDCI‘IP'[I ne. [00100] Ovul ation inducers such as clom phene. 22
[ 00101] Geni PBURPTREP: syst em i ncl udi ng:

[0055] Antiarrhyrthmics such as amiodarone, flecainide, disopyramide,

procainamide, mexiletene and quinidine;

[0056] Antiangina 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,orciprenaline, rimeterol, salbutamol, salmeterol, terbutaline,
dobutamine, phenylephrine, phenylpropanolamine, pseudoephedrine and
dopamine;



[00102] Diuretics such as the thiazides, related diuretics and | oop
diuretics, bendrofluazide, chlorothiazide, chlorthalidone, dopam ne,

cycl opent hi azi de, hydrochl or ot hi azi de, indapam de, mefruside,

met hychol t hi azi de, met ol azone, qui net hazone, bunetani de, ethacrynic acid
and frusem de and pottasium sparing diuretics, spironolactone, amloride
and trianterene. [00103] Antidiuretics such as desnopressin, |lypressin and
vasopressin including their active derigati ves or anal ogs. [00104] Qobstetric
drugs including agents acting on the uterus such as ergonetr ne, oxytocin

and geneprost. [00105] Prostagl andi ns such as al prostadi | (PGEi),
prostacycl i ﬁOQﬁﬂﬁs}/éﬁqd"ah%wc@s%s Qvplepdelals SRusyPriRS- %@%85‘”%\%’%%“@813‘?0& ol .

[00106] Ant i rddzbiedifitraftC bHEhtBIgmil) Akt yNalcoRbIC EQBERYosrind) @lodahib acitihe
cephal ospori ns such ascephai exi n, cefoxytin and _ceﬁhal ot hi n;
[ 00108] Peni GMCEiYhEINEiaG pestagndielitetrantratg apdy@nthinth adft h ¢l avul ani ¢ aci d,

[0061] Antimigraine preparations such as ergotamine, dihydroergotamine,

methysergide, pizotifen and sumatriptan.
[0062] Drugs affecting blood and haemopoietic tissues including:

[0063] Anticoagulants and thrombolytic agents such as warfarin, dicoumarol, low
molecular weight heparins such as enoxaparin; streptokinase and its active

derivatives.

[0064] Haemostatic agents such as aprotinin, tranexamic acid and protamine.
[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,



anpicillin, bacampicillin

benzat hi ne penicillin, benzylpenicillin,

carbenicillin, cloxacillin, methicillin, phenethicillin,
phenoxynethylpenicillin, flucloxacillin,mezlocillin, piperacill in,
ticarcillin and azlocillin; [00109] Tetracyclines such as m nocycli ne,

chlortetracycline, tetracycline, denmeclocycline, doxycycline, nethacycline

and oxytetracycline and other tetracycline-type antibiotics;

23

[ 00110] Am nogl ycosi des such as am kaci m7 gentam ci n, kanamyci n, neonyci n,

netilmcin and tobramycin;

[00111] Anti fung_al ssuchasarmrol fine,isoconazol e, clotrinmazol e,
azenan flyrazenamsf IorREePYN+ BiAZeNAET, @AFRBREr F%F?Fe@?ms%feﬁ ulv in,

m conazol e, flHyi

ket oconazol g5 kld4¢0onazol e and flucytosine, salicylic acid,

econazol e,

f ezati one,

ticlatone, tolnaftate, triacetin, zinc, pyrithione and sodi um pyri t hi one;
[00112] Qui nol ones such as nalidixic acid, cinoxacin, ciprofloxacin,

enoxaci n angeroj Jf\Béfﬂ§k@tree[tqgéldléﬂe@ék%Ué’r’i‘éﬁh&ﬁ&n%ﬁo@@ate

pht hal yl sul pht hi azol e, sul f adoxi ne,

[0071]Neuroleptic and antipsychotic drugs such as the phenothiazines,
chlorpromazine, fluphenazine, pericyazine, perphenazine, promazine,
thiopropazate, thioridazine and ftrifluoperazine and the butyrophenones,
droperidol and haloperidol and the other antipsychotic drugs such as pimozide,

thiothixene and lithium.

[0072] Antidepressants such as the tricyclic antidepressants
amitryptyline,clomipramine, desipramine, dothiepin, doxepin, imipramine,
nortriptyline, opipramol, protriptyline and trimipramine; tetracyclic antidepressants
such as mianserin; monoamine oxidase inhibitors such as isocarboxazid,
phenelizine, tranylcypromine 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.



sul phadi azi ne, sul phanet hi zol e and sul phanmet hoxazol e; [00114] Sul phones such
as dapsone; and [00115] Ot herm scel | aneousanti bi oti cssuchas

chl oranpheni col , cl i ndanmyci n, erythronycin, erythronycin ethyl carbonate,
erythromycin estol ate, erythronycin glucepate, erythronycin ethyl succinate,
eryt hromyci n | act obi onate, roxithronycin, linconmycin, natanycin,

ni trofurantoi n, spectinonycin, vanconycin, aztreonam colistin IV,

met roni dazol e, tinidazole, fusidic acidgand trimethoprim 2-thiopyridine

N- oxi de; hal ogen compounds, particularly iodine and iodine conmpounds such
as iodine-PVP conpl ex andd iiodohydroxyqu in; hexachl orophene;

chl or hexi di ne; chl oroam ne conpounds; benzoyl per oxi de.

[00116] Ant i tadye]6 Tg@%ﬁé&(d@&ﬁﬁ]'é%@%éh%@kh% ,car@@m;@éh@ib.sﬁmmmnaas de,

rifanpicin and cI of azi m ne 24 [00117] Antimal arials such as prinmaquine,
pyri met ham ne, chl or oqui ne, hydroxychl oroqui ne, quinine, nefloquine and

hal of antri n?oo%?ﬂrqiﬂc%}mﬁﬂ&éﬁfé raby@gendss SpHehyRm, @éIM@IcOVIafmcﬁnd pAeyneyi r
prodrugs, fanticlovir, zidovudine, didanosine, stavudine, %m vudj ne,
zal ci t abi ne phenobarbltone methylphenobarbitone and carbamazepine, ' ethosuximide,

methsuximide, phensuximide,sulthiame and clonazepam.

[0079] Antiemetics, antinauseants such as the phenothiazines, prochloperazine,
thiethylperazine and 5HT-3 receptor antagonists such as ondansetron and
granisetron and others such as dimenhydrinate, diphenhydramine,
metoclopramide, domperidone, hyoscine, hyoscine hydrobromide, hyoscine

hydrochloride, clebopride and brompride.
[0080] Musculoskeletal system drugs:

[0081] Non-steroidalanti-inflammatory agents including their racemic mixtures or
individual enantiomers where 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



saqui navir, indinavir, ritonavir, ndocosanol, tromantadi ne and i doxuridi ne.
[ 00119] Ant hel m ntics such as nebendazol e t hi abendazol e, nicl osam de,

prazi quantel, pyrantel enbonate and di et hyl carbamazi ne. [00120] Cyt ot oxi c
agents such as plicamycin, cyclophospham de, dacarbazi ne, fluorouracil and
Its prodrugs [described, for exanple, in international Journal of

Phar maceutics 111, 223-233 (1994)], nethotrexate, procarbazine, 6-

mer capt opuri ne and mucophenolic acid. [90121] Metabol i sm agents i ncl udi ng:

[ 00122] Anorectic and wei ght reduci ng agents including dexfenfl uram ne,

fenfluram ne, diethyl propion, mazindol and phenterm ne; and
[ 00123] AgentSEi9EdPFs per BEXEEG as ARSRIATES .t ri GFtazamiieer ot BRINPEPEr ol and

_thei r act i V%egéﬁéﬁbﬁhér_\l,eﬁinﬂ%{zo%ﬂadr&Gaszble[ 99&%4]'[5@@5%{ #sihide S Ydhem, agent s
i ncl udi ng: R%Pl%?h ntitussives such as ethyl norphi ne, dextromet horphan and
riflumidate:

[0083] Antirheumatoid agents such as penicillamine, aurothioglucose, sodium

aurothiomalate, methotrexate and auranofin;

[0084]Muscle relaxants such as baclofen, diazepam, cyclobenzaprine
hydrochloride, dantrolene, methocarbamol, orphenadrine and quinine; and

[0085] Agents used in gout and hyperuricaemia such as allopurinol,colchicine,

probenecid and sulphinpyrazone.
[0086] Hormones and Steroids including:

[0087] Estrogens such estradiol, estriol, estradiol benzoate, estradiol 17. beta.-
cypionate, estradiol enanthate, estradiol propionate, estrone,ethinylestradiol ,
Fosfestrol, Dienestrol mestranol, stilboestrol, dienoestrol, epioestriol, estropipate
Diethyistilbestrol,  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;



phol codi ne; [00126] Expectorants such as acetyl cystei ne, bromhexine,

eneti ne, guai phenesin, ipecacuanha ans saponins; 25 [00127] Decongestants
such as phenyl ephri ne, phenyl propanol ani ne ans pseudoephedri ne; and

[ 00128] Bronchospasnr el axants such as ephedri ne, fenoterol, orciprenaline,
rimterol, sal butanol, sodium cronoglycate, cronoglycic acid and its
prodrugs(descri bed, for exanple, in International Journal of Pharnaceutics
7, 63-75 (1980)], terbutaline, ipratropsum brom de, sal netero

andt heophyl I i ne and theophylline derivatives. [00129] Al l ergy and i mmune
system agents including: [00130] Anti hi stam nes such as necl ozi ne,
cyclizine, chlorcyclizine, hydroxyzine, bronpheniram ne, chlorpheniram ne,

cl emasti ne, [6o69] RNRPHAIYCAS sudEXLEpRitBRAR aE&Eleehd @Hrdbenhydr am ne,
di phenyl am ne, doxyl am ne, nebhydrolin, pheniram ne, tripolidine,
azat adi ne, di phenyl pyral ne, nethdilazine, terfenadi ne, astem zol e,

loratidi ne goubofRAtidstrdhdtd such as tamoxifen and epitiostanol and the aromatase
inhibitors, exemestane and 4-hydroxy-androstenedione and its derivatives;

[0091] Androgens and anabolic agents such as androisoxazole, androstenediol,
bolandiol, bolasterone, clostebol, ethylestrenol. formyldienolone, 4-hydroxy-19-
nortestosterone, methandriol, methenolone, methyltrienolone, nandrolone,
norbolethone, oxymesterone, stenbolone and trenbolone. Androgenic steroids
can include boldenone, fluoxymesterone, mestanolone, mesterolone,
methandrostenolone, 17-methyltestosterone, 17. alpha.- methyltestosterone 3-
cyclopentyl enol ether, norethandrolone, normethandrone, oxandrolone,
oxymesterone, oxymetholone, prasterone, stanlolone, stanozolol, testosterone,
testosterone 17-chloral hemiacetal, testosterone proprionate, testosterone
enanthate tiomesterone dehydroepiandrosterone (DHEA), androstenedione
(Andro): an androstenediol, androsterone, dihydrotestosterone (DHT) and

androstanolone and derivatives thereof;

[0092] 5-alpha reductase inhibitors such as finasteride, turosteride, LY-181704
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;



[ 00131] Local anaesthetics such as bupivacai ne, amet hocai ne, |ignocaine,

ci nchocai ne, di bucai ne, nepi vacai ne, prilocaine and eti docai ne.

[ 00132] Stratum corneum | i pi ds, such as ceram des, chol esterol and free
fatty acids, for inproved skin barrier repair [Man, et al. J.

| nvest. Dennatol ., 106(5), 1096, 1996]. [00133] H2-receptor antagonists such
as cinetidine; and ranitidine; [00134] Neuromuscul ar bl ocki ng agents such
assuxanet honi um al curoni um pancuroni gm atracurium gallam ne,

t ubocurarine and vecuronium 26 [00136] 1 nsecticides and ot her pesticides
whi ch are suitable for local or systemc plication. [00137] Dermat ol ogi cal
agents, suc 048] Rurther examplesnaf Etervlp@laﬁnmnf%naaé&oat @gents for use in the

instant compositions include include cortodoxone, fluoracetonide, fludrocortisone,
difluorsone diacetate, flurandrenolone acetonide, medrysone, amcinafel,
amcinafide, betamethasone and its other esters, chloroprednisone, clorcortelone,
descinolone, desonide, dichlorisone, difluprednate, flucloronide, flumethasone,
flunisolide,  flucortolone,  fluoromethalone, fluperolone, fluprednisolone,
meprednisone, methylmeprednisolone, paramethasone, cortisone acetate,
hydrocortisone cyclopentylpropionate, cortodoxone, flucetonide, fludrocortisone
acetate, flurandrenolone acetonide, medrysone, amcinafal, amcinafide,
betamethasone, betamethasone benzoate, chloroprednisone  acetate,
clocortolone acetate, descinolone acetonide, desoximetasone,dichlorisone
acetate, difluprednate, flucloronide, flumethasone pivalate, flunisolide acetate,
fluperolone  acetate, fluprednisolone valerate,paramethasone  acetate,
prednisolamate, prednival, triamcinolone hexacetonide, cortivazol, formocortal

and nivazol;
[0095] Pituitary hormones and their active derivatives or analogs such as
corticotrophin, thyrotropin, follicle stimulating hormone (FSH), luteinising

hormone (LH) and gonadotrophin 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.



and vitamn E sorbate. [00138] All ergens for desensitisation such as house
dust mte allergen. [00139] nutraceutically active conpounds i nclude
carotenoi ds such as |ycopene, lutein, astaxanthin and [beta]-carotene;

gl ucosam ne or Nacyl gl ucosam ne; ubi qui none; - Vitam ns such as vitamns A,
C, D and E; Rosmarinic acid; Honokiol; Mgnolol; Chlorogenic acid;

A europei n; Met hyl sul phonyl et hane ( "MsM' ) ; Col |l agen and Chondroiti n;
Boswel I in and boswel lic acid; [00140] Kexatol ytics such as theal pha-hydroxy
acids, glycollic acid and salicylic acid. [00141] Psychi cenergi sers, such as
3-(2-am nopropyl )indol e, 3-(2- am nobutyl)indole, and the I|ike.

[ 00142] Anti-acne agents such as isotretinoin, tretinoin and benzoyl

peroxi de. [ QshkH3] Ant iGRRBLAiRS) SyRERMAudiieh as etretinate, cyclosporin and
cal cipotriol.

[00102] Diuretics such as the thiazides, related diuretics and loop diuretics,
bendrofluazide, chlorothiazide, chlorthalidone, dopamine, cyclopenthiazide,
hydrochlorothiazide, indapamide, mefruside, methycholthiazide, metolazone,
quinethazone, bumetanide, ethacrynic acid and frusemide and pottasium sparing

diuretics, spironolactone, amiloride and triamterene.

[00103] Antidiuretics such as desmopressin, lypressin and vasopressin

including their active derivatives or analogs.

[00104] Obstetric drugs including agents acting on the uterus such as

ergometrine, oxytocin and gemeprost.

[00105] Prostaglandins such as alprostadil(PGEi), prostacyclin (PGI2),
dinoprost (prostaglandin 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;



[ 00144] Anti-itch agents such as capsaicin and its derivatives such as

noni vam de [Tsai, et al. Drug. Dev. Ind. Pharm, 20(4), 719, 1994]. 27

[ 00145] Anti chol i nergi c agents, which are effective for the inhibition of
axillary sweating and for the control of prickly heat. The anti perspirrant
activity of agents such as nethatropine nitrate, propantheline brom de,
scopol am ne, nethscopol am ne brom de, and the new cl ass of soft

anti perspirants, quaternary acyl oxymet byl ammmoni um salts [descri bed, for
exanpl e, by Bodor et al, J. Med. chem 23, 474 (1980) and also in United
Ki ngdom Speci fication No. 2010270, published 27 June 1974 [00146] The

opt i mal ratio of penetration enhancer to active will differ depending on

the nature ﬁbﬁ actinfifodibsides SRS fas idmpidd,y gabraRm@sbmyein, of the
conbi nation whi ch makes up the penetration enhance. Typically the weight

ratio of peﬁé@mmmmtlmﬁa@@éﬁoméma@m ve will be in the range of from 1000: 1
to 1:1000 and preferably from500:1 to 1:10 and nost preferably from 20:1

to 1:1. [00147] The penetration enhancer of the invention is particularly
useful in t (QAIdkr nalAnttWRDRABSst FUEh orfsof AEMIPIHRDr e SO5ARRZCIRNPAER2EOReal t h

act | ves and oherdEBReicd e SRR bt 1o BRUTRE BfoRE:d) dindieritn Gelooier y syst em

of the present i nvention I nclude r?%stem cal active hornones which can be
del i ver ed t i daigigonarelss liupongzole @ ﬂwwsgteaﬁé'ecytbq agifefegations tp8reer ati on

enhancer to; | e hornones i ncl ude:
[00149] andr Oﬁﬁgﬁs’ﬁr&%eﬁﬁ%ﬁ&gyﬁﬁ%ﬁébnd LR AByrthidrRb

[00112] Quinolones such as nalidixic acid, cinoxacin, ciprofloxacin,

enoxacin andnorfloxacin;

[00113] Sulphonamides such as phthalylsulphthiazole, sulfadoxine,
sulphadiazine, sulphamethizole and sulphamethoxazole;

[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 |V, 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.



t est ost erone. dehydroepi androst erone (DHEA), androstenedi one (Andro): an
andr ost enedi ol , andr ost erone, dihydrotestosterone (DHT) androstanol one,

fl uoxynest erone, nesterol one, nethyltestosterone and derivatives thereof;
28 Estradiol, Estriol, Estrone, Chlorotrianisene, Dienestrol,

D ethylstil bestrol, Ethinylestradiol, Fosfestrol, Mestranol, Polyestradi ol
phosphate. [00151] Sel ective estrogen receptor nodul ators such as:

Bazedoxi f ene, G om f ene, Ful vestrant, Lasof oxi f ene, Ral oxi f ene, Tanoxi f en,
Torem fene [00152] Aromat ase i nhi bitor such as: Am nogl ut heti m de,

Anastrozol e, Exemestane, Fornestane, Letrozole and Vorozol e. _
[ 00153] Gonad@@¥1dpi ns Anticwelasigls quehi RenerEaaUInR.ofRYIMethasping chioroquine,

[ 00154] Pr 0g@54/89FdMors4lfite, ZBinine, mefloquine and halofantrine.

[00118] Antiviral agents such as acyclovir and acyclovir prodrugs,
famciclovir, zidovudine, didanosine, stavudine, lamivudine, zalcitabine,

saquinavir, indinavir, ritonavir, ndocosanol, tromantadine and idoxuridine.

[00119] Anthelmintics such as mebendazole, thiabendazole, niclosamide,

praziquantel, pyrantel embonate and diethylcarbamazine.

[00120] Cytotoxic agents such as plicamycin, cyclophosphamide,
dacarbazine, fluorouracil and its prodrugs [described,for example, in international
Journal of Pharmaceutics 111, 223-233 (1994)], methotrexate, procarbazine, 6-
mercaptopurine and mucophenolic acid.

[00121] Metabolism agents including:

[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;



progesterone; progestins such as: those selected fromthe group consisting
of Desogestrel, Drospirenone, Dydrogesterone, Ethisterone, Etonogestrel,

Et hynodi ol di acetate, Gestodene, Gestonorone, Levonorgestrel, Lynestrenol,
Medr oxypr ogest erone, Megestrol, Norel gestrom n, Norethisterone,

Nor et hynodrel , Norgestimate, Norgestrel, Norgestrienone, ethinylestradiol,
Ti bol one, nmegestrol and MENT (7- nethyl-19-testosterone); [00155] Sel ecti ve
progest erone receptor nodul ators such as: Asoprisnil, CDB-4124

[ 00156] Ant i progest ogen such as M fepristone; [00157] Anti gonadotr opi nssuch

as: 29 Danazol and Gestrinone; and [00158] GhRH: (receptor) agonis such as:
Buserel i n, @&&7E| i n,Dagragesiants sutle @srRfiesyiernringa sy PoPaRefaminep st el i n.

pseudoephedrine; and

[00128] Bronchospasm relaxants such as ephedrine, fenoterol,
orciprenaline, rimiterol, salbutamol, sodium cromoglycate, cromoglycic acid and
its prodrugs(described,for example, in International Journal of Pharmaceutics 7,
63-75 (1980)], terbutaline, ipratropium bromide, salmeterol andtheophylline and

theophylline derivatives.
[00129] Allergy and immune system agents including:

[00130] Antihistamines such as meclozine, cyclizine, chlorcyclizine,
hydroxyzine, brompheniramine, chlorpheniramine, clemastine, cyproheptadine,
dexchlorpheniramine, diphenhydramine, diphenylamine, doxylamine,
mebhydrolin, pheniramine, tripolidine, azatadine,diphenylpyral ine, 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.



[ 00159] GhRH ant agoni st: Abarelix, Cetrorelix and Ganireli x.

[ 00160] Conpositions of the invention may include a plurality of hornones
fromone or nore of these groups. For exanple it may be desirable for
contraceptive formulations to conprise one or nore estrogens and one or
nore progestins. [00161] The treatnent system nmay be used for |ocal or
system c admnistration in an effective anount. |In one enbodi nent the
transdernmal delivery systemis adm nistered to provide a pharnaceutically
effective anount of the active in the systemc circulation. In one
preferred formof the invention the drug delivery system conprises on a

wei ght basis fromabout 0.1 to about 10% of active agent (partially a

hor nmone), f out L0129 ; ; R defdp iqrepeirati on
enhancer an[‘i frgj'{r; abéﬁ?ét%&etsogrg%%%%gﬁfﬁﬁlg%fﬁcggraopanoI or mxture

t her eof . [ Oeyspicraralestiner preferred formof the invention the drug
delivery system conprises, on a weight basis, fromabout 1 to 3% of a
hornone, from about 1 to 15% of the dermal penetration enhancer

conbi nat i on[001IBEm abdermamlogisabagenis FHABRS Viiaswps HFaRd VBRMK &k 86%18!% her eof ,
S to 45% watgg vitd R I pet her group of preferred drugs are antidepressants
i ncl udi ng noradrenergi ¢ and specific serotonergic antidepressants (NaSSA);
nore preferably tetracyclic antidepressants and nost preferably mrtazapi ne

and any net g&i?h@es, A%@#g%ﬁs fd?'a@Qéris%E{i&m édc‘ﬂ%ls%u@@d@&%i[ééllé@?éme%

solvants, n oval ent conpl exes, chel ates, hydrates, crystalline or
anor phous forns thereof. 30 [00164] Di seases or conditions that nay be

treated by pHij1Rg) t he ndir&utically active compounds include carotenoids such as
lycopene, lutein, astaxanthin and [beta]-carotene; glucosamine or N-
acylglucosamine; ubiquinone; - Vitamins such as vitamins A, C, D and E;
Rosmarinic acid; Honokiol; Magnolol; Chlorogenic acid; Oleuropein;
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, tretinoin 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 [Tsai, et al. Drug. Dev. Ind. Pharm., 20(4), 719, 1994].



delivery system and net hods of the present invention include, but are not
limted to, nale hornone replacenent in testosterone deficient hypogonadal
men, femal e hornone repl acenent therapy for postnenopausal woren using for
exanpl e estradiol, androgen replacenent therapy for females | acking |ibido
and/or to treat depression using an androgen such as testosterone, nale
contraception (for exanple using a progestin such etonogestrel optionally
with testosterone) and fermal e contraception (for exanple using a progestin
optionally in conbination with an estrogen). Steroidal hornones

parti cul arl)f estrogens may be used to treal prenmenstrual syndrone f(PMS)
synpt oms i n[§#Eh f orAndiskalippieice fopRIgi WHIChPRES HRPIVENON| el @H@‘t(oﬁuf’ are not

limted to) a%ﬁgrzmahngbé fob 1 cRREFOH digkly FERTPhe JHABEREIGANPACHIGBRI Ne,

breast tende S or svve I ng, anxi et?/ I hsomi a, 1%; nt or mnuscle pain and
mod swi ngs 29pB 1881 S ofetheiBRiAE nBitele, heropariReliner REAMItRI SRRYTBYEL em

conpri ses A AR ABRHEA BRI RO AR kst gy R1a69 Bt %fﬂ@rﬁtlpfe%l'plrﬁnﬂsr guaeeanpl

conposition, a sp nozzl e and an actuator for delivering a netered dose
of spray f r 6BYleHEiDeRMABRIUT Salts Hdeseabed. éorwpéfr eyt Brdlor ehak deMedl

CONPOSI t1 0N LARPEE SEFY ggabyah@'a%' .%#q.téda;%ga&namemcam Rof p6J270,
penetration enhancer c ohent of an ester of salicylic acid, preferably
sel ected frﬁﬁmﬁhéde%JUGEE%ﬁﬂallphatlc ester of salicylic acid, and a second
penetration enhancer conponent of polyethylene glycol of average nol ecul ar

wei ght no nmore than 300. [00166] The transdernal delivery system wll
preferably HO146bI i edhenoptirgaiskatiouef ipenelfationoepianeeiudo AFte rwidt /8" anount

of the physj ebﬁg ﬁgaéibhe%mrg%f fgeivé And e pesind RlchBgEnafcofposiabh bRl -

[ 00167] Prefera 1 cator provides a metered dose application such
as a neter e&%@%@b'ﬁ@ms\mmh makedre doe ReRYiRliAR LaPEed o BRIl LW hanual

met er ed dos%tﬁ”&pper%tr% 64 @Rhdndeh o dic geu«ge del by 8% Ynes YarigRnal FordProoedid o the

skin of 31 e ani mal coverin Ivery surface area between about 10
and 800 cng}: Wﬁﬁénérpéﬂféﬁahblfspnbg@%@ﬂd@é’tﬁﬂ mast giaierably Fomupy 1 A4t preferabl y
bet ween about 10 and 200 cnR. The application is nost preferably perforned
by nmeans of a IOEI cal nmetered dose spray conbined with an actuator nozzle

shroud whi cP014gkt herTharanetiatianyerianceoPf theanweriigntis KAdicHlRMYNSEEY iR ty of
the dose ap%h&%mw%dﬁﬁg&dnegn&f ahfi ep?]&samé i\orhéh &k §Ithhactieg zhmy at a

pre-determ ned dicular to, the skin to which the

drug deli vehymsqmsenﬁp@nm%@ahmyl b%l usediig thestug (S’ﬁ“‘fﬁii} syFtem BE it hi eved
by means of ?eséﬂﬁ?l%nt;&ﬁrl Qﬁdigfstér‘nksﬁﬂy ABRENIrmbHES WhRR @in bd@emred is to

encl ose the area above In1n order to prevent or |imt bounce-back

and/ or | osstfmeuqfhéwajlslsng widh itheapsisipace rft Be t¢MaL PPBERIFRICAgS AP o ftrent

Preferably the.& £8eQfcd cation defined by the shroud is substanti ai |y
circular in sh%pe O(JelgeqﬁgTLe invention will now be described with

reference to the foll ow ng
[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:



exanples. It is to be understood that the exanples are provided by way of
illustration of the invention and that they are in no way limting to the
scope of the invention. Exanples [00169] The conpositions of the Exanples
and their performance are conpared with reference to the drawi ngs. Brief
Description of Drawi ngs [00170]In the draw ngs: [00171]Figure 1 is a colum
chart conparing the perneation of a progestin froma control with progestin
transdernmal delivery conposition of theginvention of Exanple 1. 32
[00172]Figure 2 is a colum chart conparing the perneation of an estrogen

froma control with a transdernmal delivery conposition of the invention of
Exanpl e 1. Estradiol, Estriol, Estrone, Chlorotrianisene, Dienestrol, Diethylstilbestrol,

Ethinylestradiol, Fosfestrol, Mestranol, Polyestradiol phosphate.

[00151] Selective estrogen receptor modulators such as:
Bazedoxifene, Clomifene, Fulvestrant, Lasofoxifene, Raloxifene,

Tamoxifen, Toremifene

[00152] Aromatase inhibitor such as:
Aminogluthetimide, Anastrozole, Exemestane, Formestane, Letrozole and

Vorozole.

[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:



[00173] Figures 3a and 3b are columm charts showi ng the effect on progestin
perneati on of conparative transdernmal conpositions containing different
progestins and PEGX400 rat her than PEG 200 as described in Exanple 2.
[00174]Figure 4 is a colum chart conparing the perneation of a progestin
froma control conposition with a transdernal delivery conpositions of the
i nvention containing PEGOO pursuant to Exanple 2. [00175]Figure 5is a
colum chart conparing the perneation @f an estrogen from transder nal
delivery conpositions 2 to 7 of the invention with the control conposition
of 1 of Exanple 2. [00176] Figure 6 is a colum chart conparing the effect
of PEG200 on per RaaaiobandEegliinenfi@dgen from transdernal delivery
conpositions 1 to 4 of Exanple 3. [00177]Figure 7 is a colum chart
conparing perneation of an androgen fromtransdermal delivery conpositions
2 to 3 with[@¥%&8tont renRidGeperser) @eania se¢h #kanpl e 4. [00178] Figures 8 and 9

are colum chart 35&95@@@0@9@9&rl—'i@?él?n?ﬂetﬂicrortehﬁ NYRErofih BROTERbrelin.

anti-inflamatory drug (NASAI'D) ketoprofen froma comercial product with
transdermal delivery spray conpositions containing each of OS5 and PEG al one

and in combig@igepn (1EhmGSRIGBMEE ABhtex [ B&rdraaMd Rdhirefhe described in
Exanpl e 5.
[00160] Compositions of the invention may include a plurality of hormones
from one or more of these groups. For example it may be desirable for
contraceptive formulations to comprise one or more estrogens and one or more

progestins.

[00161] The treatment system may be used for local or systemic
administration in an effective amount. In one embodiment the transdermal
delivery system is administered to provide a pharmaceutically effective amount of
the active in the systemic circulation. In one preferred form of the invention the
drug delivery system comprises on a weight basis from about 0.1 to about 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.



33 [00179] Figure 10 and 11 are columm charts conparing perneation of the
non-steroidal anti-inflamatory drug (NASAI D) dicl ofenac froma comerci al
product with transdermal delivery spray conpositions containing each of OS
and PEG00 and PEG 400 al one and OS in conbination with the different PEG
conpositions as described in Exanple 6. [00180]Figure 12 is a colum chart
whi ch conpares the effect of each of PEG 200 and PEG 400 on the perneation
of the estrogen estradi ol from conposigpons contai ning OS penetration
enhancer as described in Exanple 7. Exanple 1 [00181]Investigation of the
Ef fect of PEG00 on Cunul ative Norethisterone Acetate and Estradi ol

Per neati on Through Human Skin In Vitro Methods: [00182]Finite-dose in vitro

SLTL Ufggg ;t[ I6aF Ve SislAde 8rakabitkbhk NEal AR be R BR Nudifymahe aalgloni nal

elivery system and methods of the present invention include, but are not limited
to, male hormone replacement in testosterone deficient hypogonadal men,
female hormone replacement therapy for postmenopausal women using for
example estradiol, androgen replacement therapy for females lacking libido
and/or to treat depression using an androgen such as testosterone, male
contraception (for example using a progestin such etonogestrel optionally with
testosterone) and female contraception (for example using a progestin optionally
in combination with an estrogen). Steroidal hormones particularly estrogens may
be used to treal premenstrual syndrome (PMS) symptoms in women for example
estradiol. PMS symptoms include (but are not limited to) abdominal bloating,
abdominal cramps, headache or migraine, breast tenderness or swelling, anxiety,

insomnia, joint or muscle pain and mood swings.

[00165] In one embodiment the transdermal delivery system comprises 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 Cs to Cgo 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



[ 00183] These experinments were perfornmed over 24 hours using Franz-type
cells. Pre-cut skin nmenbranes were nounted as a barrier between the hal ves
of greased (high vacuum grease, BDH) horizontal Franz-type perneation cells
in the mddle of the receptor chanber of the cell with the stratum corneum
facing the donor chanber. The area avail able for perneation was

approxi mately 0.925 cnR2. The receptor chanbers of the perneation cells were
filled with the receptor phase (Phosphate Buffered Saline pH 7.4) and
capped. The perneation cells were imersed in a constant tenperature water

bat h such that the receptor chanbers were maintained at 35C. Recept or
chanmber conthesimaeevedin rrifivay sudgre e belveshadioup G EPR Fhagnet i ¢

stirrer barsngeipV&8rabY saAkEE Sddh 0 BRIL6HT @ndimdsh BFeteradih Deblddh awsit al | owed
to eqU|I|brate to tenpgrature with receptor solution for 1 h in the water

bath prior (18 asReycm 34he gpriFaliahis mephereiarablLariereedBhImeansty & he skin

at a dose OfipRef rﬁH‘éFE’d ddde s?v%@' é&ﬁo.ﬁ&f Withadn GRS Se¥zRAGheUEMwiikle skin
area using an Eppendorf posi di spl acenent_ pipette ti Wlthg br eaki ng

t he skin merggeis acqyatehhearliobine dRUSbAY/QR wifogity. of teg RVRA-posi ti on

1: 2. 8% Nor efhish %'f PRE K6 ﬁ) (é\el,%-rtﬁ}e nonI@Q%EEEFer @éié@rlnnédzaélghﬁ%dvét yl
Salicylate (OS) Conposition 2: 8% NETA, 0.55% E2, 5% Pol yet Eél ene 3 ycol

200 (PEG200RNd srRsHsicHisip. 1 tzk'fB% wWEgathedrgg gislvery sysien is Beheg

Conposi tion this f@n&&hﬁ&éﬁab@bé%&ﬁ@é’ed By BEB00s pfearBasdrith@ked Andin@Po NETA,
0.55% E2, 5% OS, 10
function of the shroud is to enclose the area above the skin in order to prevent or

limit bounce-back and/or loss of the drug delivery system to the surrounding
environment. Preferably the area of application defined by the shroud is

substantially circular in shape.

[00168] The invention will now be described with reference to the following
examples. It is to be understood that the examples are provided by way of
illustration of the invention and that they are in no way limiting to the scope of the

invention.

Examples
[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.



[ 00185] The anount of active that perneated the skin was quantified using
val i dated HPLC net hods [ 00186] Figure 1 conpares the penetration of
conparative conposition 1 with conmpositions 2-5 relating to invention.
PEG200 in conbination with OS was found to significantly enhance the
permeation of both Norethisterone Acetate and estradi ol through human
epiderm s in vitro. Perneation of NETA is conpared in Figure 1 and
permeation of estradiol is conpared in3Figure 2. Exanple 2
[00187] I nvestigation Into the Effect of PEGOO and PEG400 on Cunul ati ve

Nest orone & _Et hinyl estradi ol Perneation Through Human Skin In Vitro
Met hods: [ 00ABRE ni tFiWBse FnaveyBn ot $PE a@;’f%gﬁ%spﬁﬁé‘re@t'%@ér?'hken

usi ng der mateefiGsbn o™ éRl RitRRdRRsBedma3 KelehPBordPdsition3sF the invention

of Example 1.

[00173] Figures 3a and 3b are column charts showing the effect on
progestin permeation of comparative transdermal compositions containing
different progestins and PEG400 rather than PEG 200 as described in Example
2.

[00174] Figure 4 is a column chart comparing the permeation of a progestin
from a control composition with a transdermal delivery compositions of the

invention containing PEG200 pursuant to Example 2.

[00175] Figure 5 is a column chart 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.



[ 00189] These experinments were perfornmed over 24 hours using stainless
steel, flow through diffusion cells based on those descri bed previously
(Cooper, EER J. Pharm Sci. 1984, 73, 1153-1156) except that the cell was
nodi fied to increase the diffusion area to 1.0cnR2. The fornul 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 applied dose
volume of 3.6 pL /cnR. A piece of staipdess steel wire nesh was pl aced
directly below the skin in the receptor chanber of the of the diffusion
cell to miintain a turbulent flow of receptor solution below/th? skin. The

di ffusi on c&991d%er e Fiadrait! Qi ansy’ h@reacqu@m,qharft% COMPAPKE BXMARIEN ¢ 8% nihr by

a m CrocaSS%ﬁ%te?&aéaIShﬁﬁ ffISmBIoRP driit GABAYBY |dereReb fidk) .a Bamnestibs wer e
kept at 32 a heater bar and the sanples were coll ecig)gpam#o

appropri at elpip-dé‘Ptz‘é%" tiRglermalfedvany SPERY ROFPGAITIgNS SoNiHping H3EN

sol utions (PregphaiR Petf esedicrr! bAe gBih tdmBRaiéRiWIAdhgi difereANBEG ons
bel ow the skin. The fornul ati ons consi sted of:- Conposition (Conp) 1

(Control): 90@9%'W§t6§r4ﬁ$@ﬂt(q<JES)Exa@P@5% Et hi nyl estradi ol (EE), 5% Octyl
Salicylate (OS) in Isopropyl Alcohol (IPA) Conp 2:1.35% NES, 0.35% EE, 5%
CS, 5% Pol yet hél ene g:l ycol 400 (PEX400) in | PA Cong 3:%@6 éN S,.0.35%
EE, 0.5% PolQMBAl| endidyrg d8lis @reatpo cham Whisk campgses the RE82°h 083504 EE,

5% C5, 0. SYUpPEG2E0 4 IPRAS 460MBn The lpedm¥aideS of Qhé353°élr5§en 1rBEGR@Om n | PA
Conmp 6: 1.35% NES, 0 35% EE, 5%)@ 1% PEG200 in | PA 35% NES,

0.35% EE, 2CY0pesHs@oniainingOSEsngiraionensgoseies, deéCfM'EEEa@%e , 2.5%
PEG200 in I PA Conp 9:1.35% NES, 0.35% EE, 5% PEG200 in | PA

Example 1

[00181] Investigation of the Effect of PEG200 on Cumulative
Norethisterone Acetate and Estradiol Permeation Through Human Skin /n
Vitro

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

dermatomed human female abdominal skin (500 ym).

[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.



Conp 10: 1.35% NES, 0.35% EE, 5% OS, 5% PE&00 in IPA 36 o Conp 11: 1.35%
NES, 0.35% EE, 10% PEG200 in I PA o Conp 12:1.35% NES, 0.35%EE, 5% CS, 10%
PEG200 in | PA [00190] The anount of active that perneated the skin was
gquantified using validated HPLC net hods [00191] The effect of PEGI00 on
perneation of NES and EE is shown in Figures 3a and 3b respectively. PEG00
I n conmbination with OS was found to enhance the perneation of both

Nest orone and Et hi nyl estradi ol through3fhuman epiderms in vitro. [00192] The
addition of PEG400 to the formulation did not have a significant effect
(enhancing or inhibitory) on the perneation of Nestorone through human
epiderms in vitro. PEX400 was found to inhibit the perneation of

et hi nyl est r 618l thrq%ghom@ngm&@wwedlta iNé BKiO at BAdEO I Breeulethect of PEG
200 1n corrp(%?]gtalp%ﬂgd ?fortmoulat%novr\]/ag esrpge%%t é)yer} t%e skin area using an Eppendorf
positive displacement pipette tip without breaking the skin membrane.
The formulations consisted of:-
o Comparison composition 1: 2.8% Norethisterone Acetate (NETA),
0.55% Estradiol (E2), 5% Octyl Salicylate (OS)
o Composition 2: 2.8% NETA, 0.55% E2, 5% Polyethylene Glycol 200
(PEG200)
o Composition 3: 2.8% NETA, 0.55% E2, 5% OS, 5% PEG200
o Composition 4: 2.8% NETA, 0.55% E2, 10% PEG200

o Composition 5: 2.8% NETA, 0.55% 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).



NES is conpared with the Conposition 1 control (containing no PEG00) in
Figure 4. [00194] The effect of PEGO0O in conpositions 3 to 12 on perneation
of EE is conpared with the Conposition 1 control in Figure 5. Exanple 3
[00195] I nvestigation Into the Effect of PEG0OO0 on Cumul ative Testosterone
Permeati on Through Human Skin In Vitro. Methods: [00196] Fi nite-dose in
vitro diffusion studies were undertaken using dermatoned hunman fenal e
abdom nal skin (500 pm). 37 [00197] These experinents were performed over
24 hours using stainless

[00189] These experiments were performed over 24 hours using stainless
steel, flow through diffusion cells based on those described previously (Cooper,
E.R. J. Pharm. Sci. 1984, 73, 1153-1156) except that the cell was modified to
increase the diffusion area to 1.0cm2. 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 uL /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 0.5 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 (Phosphate Buffered Saline pH7.4) maintained sink conditions
below the skin.
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



steel, flow through diffusion cells based on those described previously
(Cooper, E.R J. Pharm Sci. 1984, 73, 1153-1156) except that the cell was
nodified to increase the diffusion area to 1.0cn2. The fornul 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 applied dose

vol ume of 15 pL /cnR. A piece of stainless steel wire nesh was pl aced
directly below the skin in the receptoBschanber of the of the diffusion
cell to miintain a turbulent flow of receptor solution below the skin. The

diffusion cells were maintained at a flowra f oximately 1.0 ni/hr
by a m crocassetbe C;S’@TPI Ekldisﬁo/tNE nB-Sé%géowag’ﬁ%&RﬁE‘gﬁ@xux). T%e. cells were
kept at 32 0. 5Cob§og1phﬁff1%5c/0ﬁé ?6.%5%h95§%$5182@§§e§g¢]mw\ed into

appropriately size ass vials Tor a period o e receptor
solutions (0.002%Vv v NaN3) nmaintai ned sink conditions below the skin. The

formul ati on i st of : - . 1. 2% Testosterone (TES), .5% Oct yl

Sali cyl at e iQé)%BTZ%p emww%fé%vsﬁh if%?émﬁﬁix?a)t?e §H%%o%{a85€ﬁé) T hol

(1 PA) in ethanied BB médasazs 2: 2% TES, 5% OS, 2% PVP, 30% | PA, 0.5%

pol yet hyl ene gl ycol 200 (PE&00) in ethanol (95% Conmp 3: 2% TES, 5% CS,
2% PVP, 30% | PA, 1.0% PE3200 in ethanol (95% Conp 4: 2% TES, 5% OS, 2%
PVP, 30% | Pf001319% PEGO&dcnoePEGA0D oh9e¥nehiidhl OBNEBearain®End sbbwadt i ve t hat

ernmeated the skip wa antified al i dat ed HP t hod
I[000199] The %f@i%% g%ﬁ”%@ggfﬁﬁﬁ‘%c !ﬁeei&f L'J:5$®r()\r/'fﬂrf3IC) "??@0? Pf’lgt%ccgﬁﬂb% &50#18%?%5 shown
in Figure 6enfi{tsd0fe ipermedidnnsthotn Nekiohorid@SavaEthirglestatiol sirgryhf huraa | y

enhance the B.erma.ati on of Testosterone through human epidermis in vitro.
epidermis in vitro.

[00192] The addition of PEG400 to the formulation did not have a significant
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).



Exanpl e 4 [00200] I nvestigation Into the Effect of PEG00 on Cunul ative

Test osterone Perneati on Through Human Skin In Vitro Methods:

[ 00201] Finite-dose in vitro diffusion studies were undertaken using
der mat omed human fenal e abdom nal skin (500 pm. [00202] These experinments
were perfornmed over 24 hours using stainless steel, flow through diffusion
cells based on those described previously (Cooper, E.R J. Pharm Sci.

1984, 73, 1153-1156) except that the cél/l was nodified to increase the
diffusion area to 1.0cnR2. The formul ati ons were applied using a finite dose
techni que (Franz, T.J. Curr. Probl. Dermatol., 1978, 7, 58-68) to mmc
clinical dosing conditions at an applied dose volune of 3.6 pL /cn2. A

pihece of stquihga:}ms) stﬁ%lse\#xp@?rﬁmb v«é@? tHaeest d@dr@ﬁﬂwc}ﬂrb@bm@létdﬁmeskio nI in
the receptor c er of t of the di n c 0. ai nta a turbul ent
o of P sita R e ek Sty 4 thies dseriby BrevRupbdchepd!

mei nt ai Ineg:l & Rayf I(Dﬁé{)ln{ @@N?gﬁappggmmﬁiw ) \exde] tﬁ?ﬂlf'thetb)éll vy mwnﬁa@gt tg e
peristaltic pu t son rl ow e cells we )
by a heater ’g‘&g%&n%\a sé%ihﬁreé SW%OIT@CQHH“‘FW?% ‘?ﬁ?fﬁr%‘)@?%t"@ﬂ? %j zed

gl ass Vi al s fihé desePRENSGUE(Frark, Ty, Clie Prast apirevatos Ol 9td, gnss- 69) PORME v NaN3)
mai nt ai ned shnk condi ti ons bel ow t he skl n. The fOé[ﬂ%létl o consi srfed of :

Conp 1: 5% FUNEYLosingrrongiieag at aoaeplisn dasg YAYme P )i é‘}ﬂﬁﬁ% (95%
Conp 2: 5% Fhhle&Vssl wlreQ%ﬂolvsbé@t @ub@wa.rg&wcwomﬁe (RGO iazepiohanol

(95%  Conp cﬁamgg/(r) -cl;F She %( the dIfFUSI%%) ce GtZOO(r)nallmr%al(rax a tur%ulegt lﬁo/gv 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: 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% 08, 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



39 [00203] The anmobunt of active that perneated the skin was quantified using
val i dated HPLC net hods [ 00204] The effect of the conbination of PEGO0 and
OS in Conpositions 2 and 3 is conpared with a control Conposition 1 in
Figure 7. As shown in Figure 7, PE&Q0O in conbination with OS was found to
significantly enhance the perneation of Testosterone through human
epiderms in vitro. Exanple 5 [00205] Ket oprof en Transdernmal Spray:

I nvestigation into the Effect of PE&O08 and PEG 400 on Ket oprof en
Permeati on t hrough Hunan Skin In Vitro Methods: [00206]Finite-dose in vitro

di ffusion s ertaken der mat ki n ett Model B or S
electric deﬁ‘#ﬁtggfre ea?r} b@nlﬁﬁrmS?%ngEg fZ TEPRASE'O" B oni nal
ski n. shown in Flgure 6. PEG200 in combination with OS was found to significantly

enhance the permeation of Testosterone through human epidermis in vitro.

Example 4

[00200] Investigation Into the Effect of PEG200 on Cumulative
Testosterone Permeation Through Human Skin /n Vitro

Methods:
[00201] Finite-dose in vitro diffusion studies were undertaken using

dermatomed human female abdominal skin (500 pm).

[00202] These experiments were performed over 24 hours using stainiess
steel, flow through diffusion cells based on those described previously (Cooper,
E.R. J. Pharm. Sci. 1984, 73, 1153-1156) except that the cell was modified to
increase the diffusion area to 1.0cm2. 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 uL /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
5058 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 ethanal
(95%)

o Comp 2: 5% TES, 5% 0OS, 1.0% polyethylene glycol 200 (PEG200) in
ethanol (95%)

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



[ 00207] These experinments were conducted over 24 hours using flow through
systens with a 1-cn2 adm nistration area. A piece of stainless steel wre
mesh was placed directly below the skin in the receptor chanber of the of
the diffusion cell to maintain a turbulent flow of receptor solution bel ow
the skin. The diffusion cells were maintained at a flow rate of
approximately 0.5 mnhr by a peristaltic punp (Watson Marl ow 5203
Peristaltic Punp with 313A adaptor and3808MC 8 rol |l er punp-head; Stauff
Corporation, Australia). The cells were kept at 32 0.5C by a heater bar
and the sanples were collected into appropriately sized glass vials for a
period of 24 hr. 40 with a volune of 3.6 uL/cnR (unless ot herw se

i ndi cat ed) @fo203] est THerdrmibw@itiopBetiv@ithg perpestetiithe skih sydsaantidd ysipet te. The
formul ati on vv@el s(grgﬁg eveg%% over the skin area using the pipette tip.

[ 00209] The REIETOFERCTIEIRFer mal Spray formul ations were as fol | ows: -

5. 0% Ket oprofen (KETO in Isopropyl alcohol (I1PA) [no enhancer] 5.0% KETO,
5% Cctyl Slajcylate (OS) .jn IPA[OCS]. 5. 0% 2. b%.Pol.yet hyl. ene, gl ycol
200 (PEG 208§°%H?| PA %ﬁ‘feﬁb‘d‘ﬂ e%@@b&‘?&é’f‘df %g?& a"é‘?‘é%/o"béénﬁﬁ%é'?r}?e% PA [CS +
F’E/G rng;)] [OQB&Q]ié\c@l(ﬁﬁﬁl’%HGﬁ/iﬁi2%1)torfci_khbﬂiido&mogitik@ti??F@u@@?g@lgls(mwprmﬁigm el y 5OI
ng/ c was _u s a control. mrer cj al |y avai.l abl e was, applie
usi ng a sol i@ﬁD%zaqoo'”sicﬂﬂ’ wagon H\é‘t%rg%m""ﬁ@ g&ﬂ?‘? df ?‘%’a{h‘ﬁ“&& %ﬁéﬂc%ztﬁg t he
product. Appeanédtidhelf YedtosBrdpelthreagh Bppbh egideenit vevigbr cul ar surface of a

bl ack pol ypropyl ene cylindrical cap (Al !tech catal ogue #98105, dianmeter 11

nm . The cag was Ei ghed before the gel was rubbed onto the surface of the
skin. The ge&X ubbed on for 30 seconds (s) and the cap was |l eft on the

skin for a f r 1 jm nut Lt h 3.5 g weight an top. T t hen
re- wei ghed l[@zbgf er m'{%wr?ze'ﬁ@m‘aﬁ eHHBh%Praéﬁ ﬂa'@ﬁgaﬁﬁ?'ﬁéﬂf’qﬁﬁ?’%&rﬁgl
wei ghts of PEG200MRS PEE 490 anaKeriprsfepePerwigationsihdioigh ailjmet Skireln
per neati on %téa to the levels that would have been achieved with 5 ng/cn®

of KETO appl'I'&Q.

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



[ 00211] The anount of active that perneated the skin was quantified using
val i dated HPLC net hods. [00212] Figure 8 conpares the perneation of

ket oprofen froma comercially available transdermal gel with the above
spray formul ati ons contai ning 5% ketoprofen 0 or 5% OCS and 0 or 2.5% PE&00
i n isopropyl alcohol. 41 [00213]Figure 9 conpares the transdernal
perneati on of 2.5% ket oprofen conposition where the penetration enhancer is
PEG200 or PEX400 and where PE&00 and BREGA00 are used in conbination with
OSAL (2nd and 3rd columms). Results: [00214] PEG200 in conbination with CS

was found to significantly enhance the errreatlon ETOt rou human
epi dermis i Nithiq vgluUmMpEe: %éd{u‘@% I(I‘é?jesélfﬁ gvize inﬂ'cét?r?& E&ttﬁﬁtn s, did

not enhance ykig PEsdIRL dighadSmdd bipettbX amel rrulation was spread evenly over
the skin area using the pipette tip.

[00209] The Ketoprofen Transdermal Spray formulations were as follows:-
+ 5.0% Ketoprofen (KETO) in Isopropyl alcohol (IPA) [no enhancer]

+ 5.0% KETO, 5% Octyl Slaicylate (OS) in IPA [OS]
+ 5.0% KETO, 2.5% Polyethylene glycol 200 (PEG 200) in IPA [PEG 200]
+ 5.0% KETO, 5% OS, 2.5% PEG 200 in IPA [0S + PEG 200]

[00210] A commercially available ketoprofen gel (approximately 5 mg/cmz2)
was used as a control. The commercially available gel was applied using a solid
cap to simulate the rubbing action required when using the product.
Approximately 7 mg gel was applied to the circular 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/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.



[ 00215] Di cl of enac Transdermal Spray: Investigation into the Effect of

PEG200 and PEG 400 on Dicl of enac Perneation through Human Skin In Vitro

Met hods: [00216] Finite-dose in vitro diffusion studies were undertaken

der mat omed skin (Padgett Model B or S electric dermatone set at 500 pn

prepared from exci sed femal e, abdom nal skin. [00217] These experinents were

conducted over 24 hours using flow through systens with a 1-cn2

adm ni stration area. A piece of stainless steel wire nesh was pl aced

directly below the skin in the receptor chanber of the of the diffusion

cell to maintain a turbulent flow of receptor solutjion %egﬁ%ﬁ/ t he ,skin. The
Prate

di ffusi on c&9923}er e THAOHMRAEE the transPTR gegrealinp o 1OPrafes i/ hr
adapt o1 and A o e et oot s o, Aust ALl 2y, Th
adaptor an rol |l er punp-head; auff ratjon, Australja). e
cells were k’é&’cfoatanéf'f%‘?@cffsyssd Kecarekingdign V‘éitﬁ‘oég'ﬁe@a%‘? 8s CWHF@SLOI | ect ed
into appropriately sized glass vials for a period of 24 hr.

[ 00218] Fol lowing a 2-h equilibration of the skin with the receptor solution
(RS) of phodisif4li&: buffered saline (PBS) pH 7.4, the stratum corneum surface

42 was doseqoostap a VEHEEGR iRfcombfatioh WARTDY WS RAMAQ BRMIcaEY ditiened ed) of a
test fornmulation using a positive displacenent ,EI, ette. Eae 6ormfljl ation was
spread evenifie owneatiqe AKKRTQr bEPUGE; PYNIhEPIdeRRELR Yirgy PEG 400, either

alone or in combination with OS, did not enhance the permeation of KETO.

Example 6
[00215] Diclofenac Transdermal Spray: Investigation into the Effect of

PEG200 and PEG 400 on Diclofenac Permeation through Human Skin In
Vitro

Methods:
[00216] Finite-dose in vitro diffusion studies were undertaken dermatomed
skin (Padgett Model B or S electric dermatome set at 500 pm) 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 5208 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



[ 00219] The Dicl of enac Transdermal Spray formul ati ons were as foll ows: -
0.1-2.0% Di cl ofenac (DI G diethylamne in |Isopropyl alcohol (IPA) [no
enhancer] 0.1-2.0% DI G di ethylam ne, 5% Cctyl Salicylate (OS) in IPA[CS
alone] 0.1-2.0% DI G di et hyl am ne, 2.5% Pol yet hyl ene gl ycol 200 (PEG 200)
in | PA[PEG 200 alone] 0.1-2.0% DI C di ethylamne, 5% 0S, 2.5% PEG 200 in

| PA [OS + PEG 200] [00220] A commerci ally avail abl e Di cl of enac gel
(approximately 5 ng/cn?) was used as a4zontrol. The commercially avail able
gel was applied using a solid cap to sinmulate the rubbing action required
when using the product. Approximately 7 gel was appljied to.the circular
surface of a5 4ased pyihyaVelwneerles Syl/aar R&H@S%%BGWNQPF@&?t@;t%I%@ﬁE #
98105, di anmgdrBiulglidnWng a ?@si%@dﬂé@acméﬂm&d@ef D idri@latieh wasspredbed ont o
the surface of the skin. The gel was rubbed on for 30 seconds (s) and the

cap was | ef EVEHY PHE BKFHN A2 BIRAUPERECIE iRi nute with a 3.5 g weight on top.
The cap was then re-weighed to determ ne the actual anount of gel applied.

The actual weights of the comercially avail e}bl \epéaﬂ_el wer e ugﬁd t o adj ust
the perneat i¥F18ht a t'Getltieofeade M@nerermalSaIaY IPraVEALoRE Wese RS BABWSWi th 5

ng/ cng of DPCoappbé/erbiolb@Qé’@bedgF AEmiABniref i@%bg@gylh@;coa@w meat)ethd he skin
was quantified using validated PLC net hods. [00222] Fi gure 10 conpares
di cl of enac DI @B%‘F‘??é]ati on froma conmercially available gel with

conpositions Gand 8l 1N 89,445 Bfe 55+ Oy PShiiate (0S) in 1PA [0S alone]

+ 0.1-2.0% DIC diethylamine, 2.5% Polyethylene glycol 200 (PEG 200) in IPA
[PEG 200 alone]

*+ 0.1-2.0% DIC diethylamine, 5% OS, 2.5% PEG 200 in IPA [0S + PEG 200]

[00220] A commercially available Diclofenac gel (approximately 5 mg/cm2)
was used as a control. The commercially available gel was applied using a solid
cap to simulate the rubbing action required when using the product.
Approximately 7 mg gel was applied to the circular 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



43 with each of 0% enhancer, 5% G0S, 2.5% PEG 200 and 5% OS plus 2.5% PEG
200 (each in isopropyl amne (I1PA)). [00223]Figure 11 conprises the effect
of PEG 400 on enhancenent with OS. Results: [00224] PE&RO0O in conbi nation
with OS was found to significantly enhance the permeation of DI G through
human epidermis in vitro. PEG 400, either alone or in conbination with CS
was found to decrease the DI G perneation. Exanple 7 [00225] Estradi ol

Spray: Investigation Into the Effect o#3PE&00 and PEG 400 on Estradi ol
Pernmeati on Through Human Skin In Vitro Methods: [00226]Finite-dose in vitro

perneation studi es were undertaken usin
with each of 0% enhancer, 5% OS, 2.5% PEG 200 and 5% OS plus 2.5% PEG

200 (each in isopropyl amine (IPA)).

[00223] Figure 11 comprises the effect of PEG 400 on enhancement with
Os.

Results:

[00224] PEG200 in combination with OS was found to significantly enhance
the permeation of DIC through human epidermis in vitro. PEG 400, either alone
or in combination with OS, was found to decrease the DIC permeation.

Example 7
[00225] Estradiol Spray: Investigation Into the Effect of PEG200 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 5208 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



der mat omed skin (Padgett Moddel B or S electric dermatone set at 500 pm
prepared from exci sed femal e, abdom nal skin. [00227] These experinments were
conducted over 24 hours (h) using flow through systenms with a 1-cnR

adm nistration area. A piece of stainless steel wire nesh was placed in the
receptor chanber of the of each perneation cell to support the skin and to
mai ntain a turbulent flow of receptor solution below the skin. The receptor
solution was rmai ntained at a nomnal fhew rate of 0.5 nL/h by a peristaltic
punp (Watson Marl ow 520S Peristaltic Punp with 313A adaptor and 308MC 8

roll er punp-head;, Stauff Corporation, Australia). The cells were . placed on
a heater bai C@k@gpa’ﬂ hEStf%dh‘BerTé%%F’%mEﬁ éﬁ@ys ’}P“éﬁ“oﬁz usipg: a8 RISING cnp of
an Estradi 0|dis?5la%@ﬁn@ﬁf PRSP EIE forhDllict MR dpvedl) cleMpIvel W shis e ement

pi pette. The fornul ati on was spread evenly oveY t he skin ar,e&t| usi ng the

pi pette ti p.us'lf’Sr“ﬁ%B'PPBﬁ"l“%aﬁﬁ'i"é%‘“ﬁiérs@meﬁlslv\éeé? 9/ SCHRUNIARPHIN RIAE$6CS | zed

gl ass vi al s gf4eE vaalPRF h@dried o224 th [ 00229] The Estradi ol transdernmal spray
formul ati ons contained:- Estradiol (E2) + Cctyl Salicylate (OS) in

| sopropyl Al cohol IPA E2 + OS + Pol yet hyl ene gl ycol (PEG00) in |sopropyl

Al cohol | PA[oda29r OS TheRedtsgionithresierrahspdy f806ulatidneAdRiirea:-| PA [ 00230] The
anount of active that perneated the skin was quantified using validated
HPLC net hods. ¢ Estradiol (E2) + Octyl Salicylate (OS) in Isopropy! Alcohol IPA

e E2 + OS + Polyethylene glycol (PEG200) in Isopropyl Alcohol IPA
e« E2 + OS + Polyethylene glycol 400 (PEG400) in [PA

[00230] The amount of active that permeated the skin was quantified using
validated HPLC methods.

[00231] Figure 12 shows the effect of PEG200 and PEG400 on estradiol

permeation.

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.



[ 00231] Figure 12 shows the effect of PE&R00 and PE&X400 on estradi ol
pernmeation. Results: [00232] PE&R00O conbined with OS synergistically
enhanced the perneation of estradi ol through human skin in vitro. PEXO00
had no significant effect on the perme4tion of Estradiol when conpared with
the control fornmulation - this was true for formul ati ons contai ni ng PEG00
al one and PEG400 + OS. 45 CLAI M5 1A CLAMASder mal delivery system conprising
a conposition conprising a physiologically active agent and a penetration
enhancer wherein the penetration enhancer conprises a conbination of (i) a
C6 to C30 aliphatic ester of salicylic acid and (ii) polyethylene glycol

(PEQ) 0f1,aver@9ﬁaﬁgﬁe¢§{|§r|] Sa?ﬁ(y@'cr?héyéﬂé}nmbﬁﬁrm@%o@poﬁtibﬁ apsHprigmy a

del i very system accor ai'm 1 wherei e ester of salicylic acid is
a 6 to Cl2 alk e At d I ' AV i
claim1 or c?%yﬁoéo%%[yei%ﬁ%@e arggﬁ gr gé(gmsaaﬁfécdﬁ\ﬁ%@ggc?é@h?gb %tcﬁellﬂﬁﬂgwl {eﬁsét er.
penetration enhancer comprises a combination of (i) a Ceto Csp aliphatic ester
of salicylic acid and (i) polyethylene glycol (PEG) of average molecular weight

no more than 300.

2. A transdermal delivery system according to claim 1 wherein the ester of

salicylic acid is a Cg to Cy; alkyl ester.

3. A transdermal delivery system according to claim 1 or claim 2 wherein the

ester of salicylic acid is ethylhexylester.

4. A transdermal delivery 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. A transdermal 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



4. A transdermal delivery systemaccording to claiml or claim2 wherein
the ester of salicylic acid is present in an anount of fromO.1 to 10%by
wei ght of the total transdernmal conposition. 5. A transdermal delivery
system according to any one of the pred®ous clains wherein the PEG of
average nol ecul ar wei ght of no nore than 300 is present in an anount in the
range of fromaverdgd mol€ddier weighhnoohotehthancdQl isciortpegangeef figm o 1:10 to
transdernmal delivery system according to any one of the previous clains
wherein the wg:ght ratio of ester of salicylic acid to pol yethyl ene glycol
of 46 average nol ecul ar weight no nore than 300 is in the range of fromto
1:10 to 10:1. 7.A transdernmal delivery system according to any one of the
previ ous clains wherein the conposition conprises a volatile solvent

| ect f 4 al | ... .8 At I i '
o clairh7 wherBrOeiaCATRERY st SREORER R arirond A ne HEREBUSTRARE 19,
t inth f f 70%to 95% b i,ght of the tot ition.
o A 1 ansder RUISTBBI 1NFergmBgRtiemesRus e VO pobRat SRebRs BPELFBIE B ai s
wherein the C(I)lgpn%sli tion consists essentially of:
a :

8. A transdermal delivery system according to claim 7 wherein the volatile
solvent is present in the composition in an amount in the range of from 70% to

95% by weight of the total composition.

9. A transdermal delivery system according to any one of the previous claims
wherein the composition consists essentially of:

(i) a physiolocically active agent component which may include one or more
physiologically active agents;

(i) a penetration enhancer component consisting of an ester of salicylic acid and
a polyethylene glycol of average molecular weight no more than 300;

(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.



(i)a physiolocically active agent conponent which may include one or nore
physi ol ogically active agents; (H)a penetration enhancer conponent
consisting of an ester of salicylic acid and a pol yethyl ene gl ycol of
average nol ecul ar weight no nore than 300; (iii) a volatile solvent
consisting of one or nore of ethanol and isopropanol; and (iv) optionally a
propel | d@rt. 10 transdamsaledetbleryl systeer acsgstiimgrtacnyr aie @f ttbe drigviore adimshe
previ ous clainms wherein the total water content of the conmposition is |ess
than 10% by wehighis 8dn-bbelut@kal conposition. 47 11. A transdernal delivery
system according to any one of the previous clainms which is non-occl usive.
12. A transdermal delivery system according to any one of the previous
clainms wherein the weight ratio of penetration enhancer to active will be

in the Bhae /thraw's é?n?godéivte?y ]syéLt%m 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.

14. A transdermal delivery system according to any one of the previous claims
wherein the physiologically active agent comprises one or more of
mirtazapine, metabolites of mirtazapine, salts of mirtazapine, enantiomers of
mirtazapine (including esmirtazapine), non-covalent complexes of mirtazapine,

chelates of mirtazapine, and hydrates of mirtazapine.

15. 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: androgens, estrogens, selective estrogen receptor
modulators, aromatase inhibitors, gonadotropins, progesterone, progestins,
selective progesterone receptor modulators, antiprogestogen,
antigonadotropins, GnRH:(receptor) agonists, antidiarrhoeals, cardiovascular

system agents, antihypertensives, calcium channel blockers, proton pump



13. A transdermal delivery systemaccording to any one of the previous
clains wherein the physiologically active agent conprises one or nore
selected fromthe group consisting of antidepressants; wonmen's health
actives and hormones. 14. A transdernaf8delivery system according to any
one of the previous clains wherein the physiologically active agent

conpri ses ondnhjbitersy eantiarfhyrthiniapi nantiansing olbietaadreneigic t Blogkinge agedtes of
m rtazapi ne, enantioners of mrtazapine (including esmrtazapi ne),

non- coval ent candiptomiesglgtosites,azapenergic hetimulastspf vesodittansi nantimigiaine
hydrates of mirtazapine. 15. A transdermal delivery system according to any
one of the prRYpsoRs abARCHMIRIAIS, Haenditaticlaehtnl aalgesicy e angpyietics,
conprises one or nore selected fromthe group consisting of: androgens,

estrogens, Sgiyﬁ%{ié’se eﬁﬁfah%?ﬁpﬁ%gg%@ﬁ%s{mﬂahﬁéafcﬁotiéroqueé,aéﬁtide'méégatrﬁé,s1

gonadot r opi ns,” progest erone,” 'pr

sel ectivepro erpnerecept or nodul at.or s, ant.i pr oge ti rapi ns,
GnhRH: (recept éaa@rﬂp@tﬂ S i cﬂsaFPﬁS'é‘&r s?ntEglfﬁgﬁé{ssgtﬁbfp %g’ysaﬁ gﬁ]&ggtsr?t?‘ S,
anti hypertensives, calcium channel bl ockers, proton punp. 48 i.nhibi t?r S,
ant i arr hyr t hiRgeats, dipid arﬁguwangb@wédraé}ﬁ@fagwsgmtéc ﬁnﬂarr%@ﬁt antipggatieni ¢
gl ycosi des, adrenergic stinmulants, vasodilators, antimgraine preparations,
ant i coagul anton-steemdalt antinflagenatory aagenjesiantirhemaipjd.etmiscle higlaantes,
anti anxiety, neuroleptic and antipsychotic drugs, antidepressants, CNS
stimul ants sugents ueslifiai geut andi hpberfiecasmis digeatics, amtidiyretiés, nelostetrigent s,
| ipid regulating drugs, anticonvul sants, antienetics, antinauseants,

nhon- st er oi da!dr@gﬁ,i {)Rfslt iREY ARURTIEDbIAN bAftBBERIMSs drugs! antiraAxadgs,
agents used in gout and hyperuricaenia, diuretics, antidiuretics, obstetric

ot o o vl SPUERE Sgen @M BhCRRICE) Ruoflic [AdRRIE I RReSticY, Mhients used in
ics, d in hypercal ' i i
Gecongest ant DIDBIBIARIRa AR et SXPELPAISs t SERONSE TS A BRI PREY cs.

stratum corneum | i pi ds, H2- receptor antagonists, neuronuscul ar. bl ocki ng
agents, snmokielgxarissantibistamingss, lorals apaesthgties, apiialsihesorpedmy dpidss He-

der mat ol ogi cal agents, allergens, nutraceutically active conmpounds,

ker at ol yti csregpiohiseagonistsersguramLiscalaneblagking s agentsi - pvokingsicessajion s,
anti-itch agents, anticholinergic agents, and m xtures thereof. 16. A
transder mal dgkhielis&dtivid® ang WtHen@ebicidedi erkiatovyidal Sagents, allergens,
contraceptive active agent conprising one or nore estrogens and one or nore

progest | ns. hiirafoui@y dSciivR! cORbblifhy) RUBIGPACGUEBnbRiSES, @M. &inet Ne

previ ous clalns erel e drug Ivery sy nprises on a wei ght

basis f b C1 .. .ab % 0f, th b ) %
of the Li?e?ﬁﬁt‘%h?; AraseriaiS s npafuh S tS 80 ene RS Aents, Akl o
or m xture thereof.

mixtures thereof.

16. A transdermal delivery system according to claim 15 comprising a
contraceptive active agent comprising one or more estrogens and one or

more progestins.

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

wherein the drug delivery system comprises on a weight basis from about 0.1



18. A use of (i) a C6 to C30 aliphatic ester of salicylic acid and (ii)

pol yet hyl ene gl ycol of average nol ecul ar wei ght no nore than 300 in

manuf acture of a nedi canent with a hornone for transdermal adm nistration
of the hornone to an animal by applicaffon of the nedicament to an area of
the dermal surface of the animal in need of treatnment for nmale testosterone
defici ency, ftenabautht®%ont the flaamementranaralust0.feteopdisaf theneenetiainogen
repl acenent therapy for females lacking |libido or for contraception. 19. A
met hod of pr egrdvainegr and fransdisouted 0 Wed9.8es gthayst, ésodropara ormigturattheneof.o an
area of dermal surface of an animal the nmethod conprising conbining the
physi ol ogically active agent and a first penetration enhancer conponent of
a C6 to C30 aliphatic ester of salicylic acid and a second penetration

enhancer,0 nent  of I - ; ik iHYEnaN0
mor e hatt 300 (3. ofh Bl B B BB Eler & PHEIROEGIRAE ) PolEt it
claims 1 to 17 further conprising a s appar at us risin 0 | ner
cont ai ni ng tf?iyqohlaﬂfs%err%? rEB'ﬁﬁBIgir t"Y%Ef‘Féos%E’é?/?}ﬁ?ﬁﬁ%@ naqaé]ﬁﬁ%%f’f?at%&)% f or
delivering a netered dose of spray fromthe container via the nozzle.

medicament with a hormone for transdermal administration of the hormone to

an animal by application of the medicament to an area of the dermal surface

of the animal in need of treatment for male testosterone deficiency, female

hormone replacement for post menopausal women, androgen replacement

therapy for females lacking libido or for contraception.

19. A method of preparing a transdermal delivery system for administration to an
area of dermal surface of an animal the method comprising combining the
physiologically active agent and a first penetration enhancer component of a
Ce to Cy aliphatic ester of salicylic acid and a second penetration enhancer
component of polyethylene glycol of average molecular weight no more than

300.

20. A transdermal delivery system according to any one of claims 1 to 17 further
comprising a spray apparatus comprising a container containing the
transdermal composition, a spray nozzle and an actuator for delivering a

metered dose of spray from the container via the nozzle.



