-1- CARRIER COMPOSITION TECHNICAL FIELD The present invention relates to carrier
compositions for delivery of biologically active compounds. BACKGROUND In this specification
where a document, act or item of knowledge is referred to or discussed, this reference or discussion is
not an admission that the document, act or item of knowledge or any combination thereof was at the
priority date, publicly available, known to the public, part bf common general knowledge; or known to

be relevant to an attempt to solve any problem with which this sFecification is concerned. Drug
delivery is the methaod or zrocess of adminisféﬁﬁ&@ﬁi%%c%ﬁ Eg%ompound to achieve a
therapeutic effec = nimals. Drug delivery technologies have been developed to

improve bioavailability, safetpreraitiovendinpeeiotasie gsaianictitepphitionsioe dtitivd g @fipolaadally  When
developing drug gelixegyipennadogies, problems likely to be encountered include compatibility of the

drug delivery syséer&geg IE% %harmaceutical compound, maintaining an adequate and effective
duration, potenti ts, and meeting patient convenience and compliance. As a

consequence, many drug"d8if/argaserian udiers mflasharedt aedrdgmapiopuireaes siefrreasUiP@ments.
Accordingly, thergidsusti @ meedineatesnaledesigriele phaysiassismhigineltretivelytdadiverniermigs.
SUMMARY I surprisingl 0 carrier ition risin ate
compound of an S B e B R B can
improve the deliVer®PaPHfo R ICRRIVETSFARIE KR WIedIgl Ok SRAINE R firltvash bRt M YR ntion
there is providedsalcamigrpcobiyositipwhishdeisveryciicatibiologeakyredtive compound comprising a

phosphate compound of Bp,glggliar) {ARSTRLRAE AR BORIAE SRS FIRsEd igm the group

consisting of acyclic alcohols, alkyl esters, ketones and nitrates, wherein the polar protic solvent

concentration is WHARPYAE 1RGP AI0EEBEHIGANF T BYIR SR G¥the total concentration of the
carrier composition. Drhe delisaise¢muagies hseeoieephdespbadd tompovadiob el aldibtreafetansfer

agent and a polagpipiin splvan-iRibaananutashare s dhe sassiapsagposition. There is further
provided a process for th\(&ﬁreparapon of the a rrier corgrﬁ)isitjon Whi(,[;\h cqrggriseg the steﬁj of
combining a phosphate cONPOUNG SF'3R AL HRl TR AR ARURY ARPE BSIXIS SRS BN aHY A
complete homoginslsgsicnnwatitiibieidhe druditaliysnyaypienicare ienheomeeetitistabersneithih the range

of preferably abomb R My vhtadaloste He erdwivE1QiR SR BEERY ARSI RDsHRWANAI aRgihgSc/ow/w,
most preferably ab9ut 70c/ow/w to about 80|c/owlvx.sln some circumstances, a.s itabt% rarg}‘;ée may -2 -
C

be about 50c/owhi 10 ABBUT SO/ oW, AbOU 60/ Ow/w T AR 7OCEWiv oF AboLT BUS/owIa e about
90c/ow/w. albHe e pfisteairee Horre PoRIpPAFC 2BIFeMeRsan acyclic alcohol. The acyclic alcohol
may be selected from thexgeorimgRNsisting sbiGineet dayaltisnaleohals dpplyslSaténds KHicacyclic
alco.hols, polymegﬁeoﬁftige}i;%%iglgygﬂj: glcohols, and ester, alkyl ester and ether derivatives thereof. More
particularly, the acyclic alcohol Is et?\anol, n-propanol, isopropanol, ethylene glycol, propylene glycol,
polyethylene glyc—(t-g,—’\@@ﬁ,ﬁene glycol monoethylether or ethyl acetate. In one embodiment the
polar protic solvent may ltehasketprisiniypbe graidicul ainbt, dlvarket@nenpoaijidrecomabhiying aluitys ikettene or
acetone. compound of an electron transfer agent and a relatively high concentration of a polar protic
solvent can improve the delivery of a biological active compound.

According to a first aspect of the invention there is provided a carrier composition
for delivery of a biologically active compound comprising a phosphate compound of an
electron transfer agent and a polar protic solvent selected from the group consisting of
acyclic alcohols, alkyl esters, ketones and nitrates, wherein the polar protic solvent
concentration is within the range of about 60%w/w to about 90%w/w of the total
concentration of the carrier composition.

There is also provided use of a phosphate compound of an electron transfer
agent and a polar protic solvent in the manufacture of the carrier composition.

There is further provided a process for the preparation of the carrier composition
which comprises the step of combining a phosphate compound of an electron transfer
agent and a polar protic solvent until complete homogenisation is achieved.

The polar protic solvent concentration is within the range of preferably about
60%w/w to about 90%w/w, more preferably about 65%w/w to about 85%w/w, most

preferably about 70%w/w to about 80%w/w. In some circumstances, a suitable range may



In one embodiment, the polar protic solvent is a nitrile. More particularly, the nitrile ketone may be
acetonitrile. The electron transfer agent may be an antioxidant or a derivatised compound
thereof. In a preferred embodiment the electron transfer agent is a hydroxy chroman, preferably a tocol
such as tocopherol or tocotrienol. Phosphate compounds of tocopherol may be selected from the
group consisting of mono-(tocopheryl) phosphate, moneJtocopheryl) phosphate monosodium salt,
mono(tocopheryl) phosphate monopotassium salt, mono-(tocopheryl) phosphate disodium salt,
mono-(tocopheryTf FRGY hPARY MGtk SP < W RRRIE AR 191G h AP N I RRMHE AR T Y P hate
monosodium salgtdiufteedpheryl) phosphate monopotassium salt, or a mixture thereof. When the

carrier composition COMRKgRS BABIHRER 1R POAPHHREIIRM!S ReiDRAITHRCRHBRNY))

phosphate, the ratio is preferablg at least 2:1, more preferably within the range of about 4:1 to about

1:4, most preferabfiy ITtHIAYRE TERGEGIABINE 87848 FOSEP! iHrefsyals SR GHnReNYHE Fatio is
about 6:4 or abo@:&clic alcohlks qzniimecooh fosh dsycheraicwisagudesitratkgoraisoand ehen electron

transfer agent in gean@HALBIN (etd paaR QbR afrrablkiRRACBHHG elpxyy, iRBRsHoR0Cc/ow/w, more

preferably about i(S).O%(:/ga)}/1\/0/|\/v ttﬁ "f‘bn%Ut|19‘f/°‘r’<‘§/W[em§Sf gf:fe(gflglx ?eb%“HOcQEL%{St‘ﬁ’/Y‘é gg e}bcooLllt 5cYow/w
or about 0.01c/ow/l't8 About 1Eow/MY 6P thE Y SohtentPation of the Cartier co posﬂ&’)n. In one
embodiment the BRRettrSOSIIBINYE8aGHRISes a phosphate compound of an electron transfer agent in

an amount within the rangeoat aamsdi-ebeippoldpprbidResavviay peciasbhe alwaié HBaipww, about
0.1c/ow/w or abQ[Hg 848?4‘%‘@% Ny T,H&H@rigggas?%rqu@é, Oz;l Lange e(_)f about 5c¢/ow/w to about 10c/ow/w or
o e used.

about 10c/ow/w to about ow/w ma ‘In a second aspect of the invention there is
provided a formulation caRpiifsRPatimelifieRMUpBEHIE S AR HACIBYR aPEchRei At iR d.
There is also prorigiedkatpriocess Hemteopitelgaration of the formulation which comprises the step of

adding a biologically actiye compounthiadhe caitinh e aERSHIRRIda or a derilRrRR8 GSARBMIGeNt, the
biologically active compound is I|p§($)hll|c havagye}F:%geP value within the range of about 1 to about 5.

The biologically 42E68 cBhAfsEisd i< htians SRS SRR S BYAF RS IR relatively
low melting pointpreferadymctmgicaity astiveopbengautctotdanble present in an amount of up to about

30c/ow/w of the total conﬁﬁaém%@m&ﬁagrm&w&m&rm bR gelbitd PERRGhO LB RYROLRHYy there is
provided use of thfe carrlzr Cg‘?nﬂ o§|t|§n t%lrpprove the de |ver£§{?a |ologécallé %ctlve qom ound
formulated with tRECHIEPE 5% iRGRSPhate, FR0Pa iR RS LR ReE R e R IR R PO Ssition to
alter A.D.M.E. prépeapieendf phbirplorjic sl ertiaestomgaiiu npno-(tocarthery o iastateaisddieth seb, of the
carrier compositiaibie-{ipspME-i)piieaaBahiim &fiabialogicadyopativg GaBRPARNIRIJINBSPASET

In a fourth aspect of e, nvention ngre Iy proided.e Mcthod ol freating,a siibiedt for,apaoloaical
condition which c,pom;frises a%lnmlnlsterlng AN effectve AMount of a bio oé?fcaﬁfy active compoun8 in the
carrier compositiéi¢rdtie pathological conditions include those that can be treated by the biologically
active compound formulat@envitie HaerieatdaiposiiposstieptisBEd Aikitle B R(CRIRBEIDheryl) A carrier
composition of the preseatnyenien &R 5'B%SSBH%?&WQ?&ﬁ&ﬁ%\%%%ﬂﬂﬁ‘@a?!‘*z?’ff?ﬁ‘oF’ea”Sfer agent

and a relatively hlgﬁggoncentratlon of'a pOlar protic solvent. A ically active compound may be
formulated with PEFFRYCUHIIOEIRSANGE AP praLart thakeitioh B nERie LR iNRiEI? range 9k this
specification, excaplLnhere thew@ekt pesfaires atihedvicnidieewdids Ham@Biser, dearmpidses”, and

‘comprising” mean "i”C'Uﬁlﬁé"éé{F}%HE’&ﬁboéﬁ\%r{'m}bﬁg&"J BRBESFINE YorrBoliHAES HACIBMRIIHIPLNSer

described or defined as comprising specified features, various embodiments of the same invention

. _ d
may also include®388itdARFBRHN Y BhESIAREE ChRHEIHRY GPAH AEdtrsr R RRRY LI/ W MOFFhe
term "electron tramsferablyeduididlt/w/sv t¢oaipotihathay meos e gitrashhargla e a1a6wd wivictvoirt the

non-phospthtorylaimsfmm,tﬁﬂmlt@@tﬁ%w @I%SH%T mwt(&&ﬁ%et@enedanyélwﬁabtﬁdm@@a@ﬁw raEdical or
can accept two electrons. 1o ow the compo O partcipate |n a reversiple redox system. examples
i ismes Sa e celtoexy it

I
of electron transf%?r%%oesﬁfgnm?glﬁag 4RESY 8178 e ARORY A FeaPrises aPhESRIAF-antioxidant”
refers to a molecefepaywbit af slestpyt@nplenaaeing treamedativiiniT b Eangront abrg. OXiYaien is a
chemical reactiomothpédt205iRks SleretdNsdbon RBIPSIANEER AN BRINIZNEHRYEM,KAFIdAtRRaCtions
can produce freeaglieas. \which) siark ehain seagions kgt Samage.calls, AipudARts syminate these
chain reactions by removing free radica mterrﬁec\ffa?es, and hibit other oxidation reactions by being
oxidized themselV@¥WAK @Fe8@I¥SEAtioxidants are often reducing agents.

In a second aspect of the invention there is provided a formulation comprising the
carrier composition and a biologically active compound.
There is also provided a process for the preparation of the formulation which

comprises the step of adding a biologically active compound to the carrier composition.



-4 - Antioxidants are generally classified into two broad divisions, depending on whether they are
soluble in water (hydrophilic) or in lipids (hydrophobic). Ascorbic acid (vitamin C) is an example of a
water soluble antioxidant. Carotenes, tocopherol (Vitamin E), retinol (Vitamin A), ubiquinol (the
reduced form of coenzyme Q) and calciferol (Vitamin D) are examples of lipid soluble antioxidants.
Carotenes are carotenoids containing no oxygen. Carotéhoids are based on carotenes with one or
more hydrogen atoms substituted by a hydrox§l g?ro_up and/or some pairs of hydrogen atoms are

substituted by oxygen atdhOeHRPRIMe My ioRiPgictbnaTEe FefaPe4adls /Rl HaneRatedfvith one
or more hydroxyvghaeipithiG tptexgatbimbswn éxaboole of izejolrgicalbasotien oinn ffosndlasely related to

beta-carotene iAoy 6 AR RAAGH HOIY. 81 Hass and YHARIRE ¥ FeiiRelacifferent forms,

namely four tocopherols and four tocotrienols. All feature a chroman ring, with a #/drox%é roup that
%i'ﬂ%’

can donate a hydrogen atol?P eI ASHEETLRRAIE TRY ReHYEFSPHBER AhiHRARRRCH ows for
penetration into Bidloglvalfrihertitabcersesuelivdofitisticersesfcditwediid®. may be classified as "hydroxy

chromans”. Both|iogepResehe@ns tRCAUBNeMsIRGEUS rcaba uBe s tea Bama Rt iRofPiNMprove
determined by tht(%en mber %?d é%clan.on of rcq.eth I roups on the c roman ring. The tocottrilenols differ

from the analogous oetl:'(\ﬁ%r}){ero S Oyoﬁ%cealalrgsé\ﬁ%eoo Riree 86”1]%'%%0%' L (R e)'r/&rog%oo i¢side chain.

The various forms of VitalhRieEseas S pNiAasUse ghilik q@yrieFomosifon feedefot dMdroPCPEtEH3 CH3
a-tocotrienol CH3fGH®ediclly active compound.

There is further provided use of the carrier composition to improve the
bioavailability of a biologically active compound in a subject.

In a fourth aspect of the invention there is provided a method for treating a subject
for a pathological condition which comprises administering an effective amount of a
biologically active compound in the carrier composition. The pathological conditions include
those that can be treated by the biologically active compound formulated with the carrier
composition.
DETAILED DESCRIPTION

A carrier composition of the present invention comprises a phosphate compound

of an electron transfer agent and a relatively high concentration of a polar protic solvent. A
biologically active compound may be formulated with a carrier composition of the present
invention to provide a formulation.

In this specification, except where the context requires otherwise, the words
“‘comprise”, “comprises”, and “comprising” mean “include”, “includes”, and “including”
respectively, i.e. when the invention is described or defined as comprising specified
features, various embodiments of the same invention may also include additional features.
Phosphate compound of an electron transfer agent

The term “electron transfer agent” refers to a compound that may be
phosphorylated and which, in the non-phosphorylated form, can accept an electron to
generate a relatively stable molecular radical or can accept two electrons to allow the
compound to participate in a reversible redox system. Examples of electron transfer agents
include antioxidants and derivatives thereof.

The term “antioxidant” refers to a molecule capable of slowing or preventing the
oxidation of other molecules. Oxidation is a chemical reaction that transfers electrons from
a substance to an oxidizing agent. Oxidation reactions can produce free radicals, which
start chain reactions that damage cells. Antioxidants terminate these chain reactions by
removing free radical intermediates, and inhibit other oxidation reactions by being oxidized

themselves. As a result, antioxidants are often reducing agents.



p-tocopherol CH3 H CH3 p-tocotrienol CH3 H CH3 y-tocopherol CH3 CH3 y-tocotrienol CH3 CH3
6-tocopherol CH3 6-tocotrienol

-4 -

Antioxidants are generally classified into two broad divisions, depending on
whether they are soluble in water (hydrophilic) or in lipids (hydrophobic). Ascorbic acid
(vitamin C) is an example of a water soluble antioxidant. Carotenes, tocopherol (Vitamin
E), retinol (Vitamin A), ubiquinol (the reduced form of coenzyme Q) and calciferol (Vitamin
D) are examples of lipid soluble antioxidants.

Carotenes are carotenoids containing no oxygen. Carotenoids are based on
carotenes with one or more hydrogen atoms substituted by a hydroxyl group and/or some
pairs of hydrogen atoms are substituted by oxygen atoms. The term “hydroxy carotenoids”
refers to carotenes substituted with one or more hydroxyl groups. Cryptoxanthin is an
example of a hydroxy carotenoid: it is closely related to beta-carotene with only the addition
of a hydroxyl group.

Vitamin E exists in eight different forms, namely four tocopherols and four
tocotrienols. All feature a chroman ring, with a hydroxyl group that can donate a hydrogen
atom to reduce free radicals and a hydrophobic side chain which allows for penetration into
biological membranes. Such derivatives of Vitamin E may be classified as “hydroxy
chromans”. Both tocopherols and tocotrienols occur in alpha, beta, gamma and delta
forms, determined by the number and location of methyl groups on the chroman ring. The

tocotrienols differ from the analogous tocopherols by the presence of three double bonds in

the hydrophobic side chain. The various forms of Vitamin E are shown by Formula (1):
R3

a-tocopherol CHs; CH3; CHs;
a-tocotrienol CHs CHs CHs
B-tocopherol CHs; H CHs
B-tocotrienol CHs; H CHs;
y-tocopherol H CH; CH;
y-tocotrienol H CHs CHs
d-tocopherol H H CHs;
d-tocotrienol H H CHs;



CH3 -5- Retinol belongs to the family of chemical compounds known as retinoids. There are
three generations of retinoids. First generation retinoids include retinol, retinal, tretinoin (retinoic acid,
Retin-A), isotretinoin and alitretinoin. Second generation retinoids include etretinate and its metabolite
acitretin. Third generation retinoids include tazarotene, bexarotene and adapalene. Ubiquinol is a
benzoquinol and is the reduced form of ubiquinone (coezyme 010. Calciferol (Vitamin D) comes
in several forms. The two major forms are vitamin D2 (e.g. ergocalciferol) and vitamin D3 (e.g.
calcitriol, cholecalciferol) REHROLRFAGNEHARLNA EARIY QiR 5 CompREI R KRMB LI JoEateiferol
with lumisterol, 1at$, thitsngem 4@ 2- o iteyid nidsr g lgéferc and tintddaiin dbi ¢sitboallodEnal, tnedideifrom
7-dehydrositosteflinoic acfiMKAMRXIBRLMACINGUYRHRIROS AR ek REERIRRING heiguitable for

the present invention. Preferred antioxidants and derivatives thereof are selected from the group
consisting of carGtEHBRAE, ATdF B AR AL L St HORFO SFRHAY IGUN BER ISR SEHRE Sulcitriols.
Hydroxy chromahsxaretpnefenreetiapatsmis. such as a tocopherol, in any form, is most preferred.

The term "phosphate corpBRiHdI iERESHR UMM SRE X YRt GBRSHNS: WREFRACRRIBROAM S
formed between an oxyg n|a¥o é{ypicall originatin fromI hrxdr%glt\%rou ﬂ o{ the com toundgnd the
phosphorous atom of a p %gb%r[aél draoTJ'B }@6 :eﬁw'?hlgvgé%t&t,%he com?o@u 10 18"AR Iectdn transfer
agent. The hespigaceleirrpbartivieaymB:d paoititid. ehsirralsferophidupeiass Wrastee/ude
phosphate tri-estg@tapy RheosRbaie BONSHEIaN ¢rgterlaspinain dirgsterolon a)saitaatikiegivative thereof,
or a mixture thereof. I i~est i electron, ir ent,or different
electron transfer%%g}é%t@g&éjocaqg%é&)s% iﬁ%ﬁ&g%&%ﬁ%ﬁ%ﬁﬁ%ﬁg % ;{%ﬁgﬁfé%%o}%aﬁhﬁ metal
salts, for example sodiumM\hagifidan opeesaliym Bprg L slersHPeARsresbiRi BRGYSRR &ssalts are
preferred. Thesdanmmm mrudemmhiatemm fdeumis/ev_zhm_éeeom@smredmmmmte protons
are replaced by &3 helinP6rRE ARG BX7ERRYT AL darbENRS. RAlkEIE Bespaliin

derivatives wheré a phosphate proton is substituted with an_amino-alkyl group, sugar derivatives
where a phosphdeISFRIEHAS JOELRRIERY WS YEJAFEUEH dOFRIFHEE 25 2 tOPRRNEI AN P AAYE Ry
group” refers to asgrosppogfmpising an amino (-NH2) group and an alkyl group. The term "alkyl" refers

B T L e B GhGYEHEO AR RGN EImA o EaRInAES.
xampiles inciuade m , € ,.pro , ISOPro , DUtyl, ISODULyl, sec-putyl, tert-putyl, pe , Nexvyi,
o T RO B0 b AR A S A 2 S LS reeodte™ & ReURah te
electron transfer gigepi ¢ ttrcopheeohdene mpbles ey plscipmanbacormprhatel srofrdEspbiendhinay be

selected from the.giRup ¢RI BanertaeanReadr agentphosphate, mono-(tocopheryl)
phosphate monosodium salt, mono-(tocopheryl) phosphate mgnopotassium salt, mono-(tocopheryl)
Bhosphate disodium salt oA S E Ao S A et T e SH AR o ate
di-(tocopheryl) plRESpRREE o BWPR QRN Al BeRPRESH) HFRIEIMRAIE heIRFRAIIL, or a
mixture thereof. tbesstiphpspisecomparatsrasy e derireciresteib majdimfisaigamma or delta

form of tocopherg|.gr & ggmép%g%%gg{ﬁgﬁem cled f&e{ga%qegl%g'é%sgomposition contains a mixture of

a mono-phosphate ester and a di ate ester, for example™a mono-(tocopheryl) phosphate and

di-(tocopheryl) phosphatd Nthe?4tidNs!yste apiHIy4e %%f}%ﬂb?éﬂf%’f@?a@ﬂ?%ﬂiﬁiﬂ f85dRGe of about
4:1 to about 1:4, enasipfer stetiablymaidhasitme, ratasiofadaltbed tosabod @R nTae @diessiay batabout 6:4
or about 8:2. arl_%?eﬁﬁlféi&r composition comprises a phosphate compound of an electron transfer
agent in an amount within the range of ,preferablp?/ﬂabout 0.01c/ow/w to about 20c/ow/w, more

preferably about 0.01c/oWif EHEEYET 0BRSS dB e OLE SWRR G PABIRRZR Y owiw
or about 0.01c/owreictts e (rrlatedvby Db thetitoeat cderoe moadtiontiof e calee plotemipobit®inciide carrier

composition ma%ﬁ@%ﬂﬁﬁ@yﬁd@h@&%@@ﬁé?@@ﬁh%l@ité@r%{%ﬁ@éhHﬁfﬂéﬂc@d waeah iéhﬁﬁ‘oaéﬁl?“m within
the range of about 0.0lc/ow/%ir\% 61;(}; %%bout c/ow.
i

r ugar % re a pho [ fef‘rabl ablgubg.%)tS éngi ’aabl?UtrgU]é owiw or
about oiowlw, 19 SYGr ISP BN S G P oF a6 AR PP e s o ey WP gBut
10c/ow/w to abo@tursefow/w may be suitable. Polar protic solvent
The term “amino-alkyl group” refers to a group comprising an amino (-NH) group
and an alkyl group. The term “alkyl” refers to straight chain, branched chain or cyclic
hydrocarbon groups having from 1 to 8 carbon atoms. Examples include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, cyclohexyl, heptyl, and
octyl. Phosphatidyl choline derivatives are most preferred.
When the electron transfer agent is tocopherol, for example, the phosphate

compounds of tocopherol may be selected from the group consisting of mono-(tocopheryl)



Organic solvents may be grouped as non-polar or polar aprotic solvents, and polar protic solvents.
The organic solvent of the present invention is a polar protic solvent. A "protic solvent” is a solvent that
has a hydrogen atom bound to an oxygen atom or a nitrogen atom as in a hydroxyl group or an amine
group, respectively. More generally, any molecular solvent which contains a hydrogen ion capable of
dissociation may be considered a protic solvent. Conver8ely, an "aprotic solvent" cannot donate
hydrogen ions. The polar protic solvent may be an acyclic alcohol, alkyl ester, ketone or nitrile.
The acyclic alcofSOsPL7EerenedieacrBem thegrBlRe B1aiesriy et ealt. A pasyiaccaRH R rlRlfg
polyols, polymersnandpdéerseativesi{ergpnestersphtiyl) stesshathdissiiie st Bom¢tencpmoigs of these
include ethanol, Frﬁmaféo&iaa%mﬁggh, AlEUS IR Bh SoRIS R @spheRA YRIbMRRE glycol (e.0.

PEG400), diethylene gl col monoethglether and ethé/l acetate. The ketone may be selected from the
group consisting 'GP %\@H%ﬁ%t@w TORRCPRRBAE AL RAARS H 5P ANt ereot The
carrier compositidhasrphospiatiseconigunde melabpgdeticestiventhdeivecreta, aambiaatice!ef fputaefprotic

solvents may alsg,&s kst oF arctisorisaisiameseef any doubt, it is to be noted that the singular forms

"a", "an" and "the" as us herﬁ]in for any feature should.- 7 - be read as encompa sipng g{ural forms,
h%n te carrier OmSPOSItIOH CC].I’haInS a mixture of a r?ono- Sé) aFa e ?r n
unless the context clearly indicates otherwise. € cafrier composition has a relatively high polar

protic solvent codctirraspnate Beiejofar promels @veencipeareatbPhrspaitraiedidiagerbepteferably
about 60c/ow/w tehakisht ArEvdiG iB1GHeTpaelRER iy ROLRHE Yasrdiby apitES PaMyuomapsit 4:1
preferably about 0gloy/yy0,aRpul A0SiRyi U POIRE RFalc SAVPR' seRFen e i heigbou
70c/owiw or about 80c/owAv. In some ciréumstances & suitable range of polar protic solve
concentration m&PHE S¥RIEHIEISiFw to about 60c/ow/w, about 60c/ow/w to about 70c/ow/w or about
80c/ow/w to about 900/owfw.cBmémgmaﬂysatzﬂvamwmmtmghosphafEmm@ri'db'mﬂegie:latiycm_:tnimsfer
compound” referg g apy-ANemiGa GRS RBCE DAL GE R AR QBIGR CHRALN Y TS SN Al ior

medical, therapeutic, cosmetic and veterinary purposes, and encompasses pharmaceuticals including

drugs, cosmece tERERAN ARRE QXLRVANS ABRHiO A% Yy MRSt RARARBRV-IRE DAL E M4 B of
biologically activéBempouridsican 1ieassHiedtin Yvovredhian ote airitegaidtasgdse carrieA wide range

of biologically actiysomBRUNSA1AYRS HbYesRINMIRAGALAS argnesilicshRbiie Bresentdpyantion.
Preferably, the b|olo%gc%§ active compound is | ﬁa‘hlllc, ?nd haa(((ﬁg Ie}tlvely low %ﬁlecular mass and

S lipo
a relatively low m&h 8 fptinan aﬂﬁ)é'%%h”ﬂﬁlg% n8ﬁ§’ AL 1% %fﬁt?b&% Yical compound
to dissolve in fatpreiesabityidsoetritioateviyolabad|0citavavchaboticianavolntelfusiher Fmbdiiophiligity of a
biologically active-agaprabaisawhe 8 seRes by oPske iainlRadiinigysaefitdgme(log P
value), which is b%llit% %d to approximate membrane permeability. Transdermally permeable
biologically active compounds are likely to have a logP value between about 2.5 to about 3.5. It has
been found that BieldgREamy aetke"tompounds having a logP value within this range and biologically
active compounds havin@aglp@gPsurkiesautside gisipanae feirizbeyelar hetme sdaentsadad with a
carrier compositciﬁg é)rfp%%co ?%H{sinvention are more transdermally permeable, that is, biologically
active compounds l1avin a logP value within the range of about 1 to about 5. Therefore, the
biologically active comp(?Uf‘Fdor‘iﬁléﬂ)'ﬁé%‘%’i“l@éﬁ‘?/ﬁ[ﬁ%emtmﬁ’m@ﬁéﬁg@@f BRSGSPYEHLOUR™E within
the range of abosbRentaischatotuehBibatdrad whindinotien roge of aboldrBoEigealatnrh br a nitrodéot atdsiing to
be bound by theogy i h RESRNEAIAL AR ABRONKRRLAldNCINRSSEIIRNGLIA FaR s one of

more A.D.M.E. (Absorption, ibution, Metabolism, and Excretion) properties of a biological active

compound to impiOVRMNEGBIRANG'BY ey Biewsgitd) SRrRRC U isERrRtoRd5Y B sl s Astal
active compoundsaivenbiSlogiesledctare apetpaahembtaniptdesitb dattgendgasnst a target, but also

possess the appropriate ﬁa@d\ﬁ_l#-r%ﬂ@%ﬂ%ﬁﬂﬁ&y?ﬁéaﬂ deyeneiclrnitllectae traidRd DiRipgical
active compoun ."re,at ve

low molecular mass" refers to a molecular mass. of Jess than about
1000 Dattono T e 2611 S At S IR T e B e G e B TS - oo
200 Daltons to aliGludBROPDHIBNROIAMTE SNvcdgrivative By pRigNe; ptfdresters ateeiplgsoael.ciaess than
about 400C.  exAnvpide saihaecahbidiegitalyiastb/epentNesidpamaydir slebvierest withylasarrier

composition of the present invention. Exam i de, but are not limited tp, cardiovascular drugs, in
ortoutat amhy R e N e o R Fe o GNE il iR Au e
antiarrhythmic agéfitaiecdRg&SIRRE e REa5RIPSIPH AR08 Wi eRCIRY B9 O Tapeihe ispRsbdifsiers: ACE
inhibitors; diuretiaadcaonic Bieitiiasadybbicsminadreliac glycosides; phosphodiesterase inhibitors; a
blockers; blockers; SOd'“%&QQH@?EQFﬂ&&ﬁEéhWé?%%ﬂdﬂl?ié’é‘éﬁ\ %'nlélg‘&fﬁ?_r;?rbﬁé%@f\%?ﬁf AEWR0QNISLS;

platelet inhibitors; angiotensin Il antagonists; anticoagulants; thrombolytic agents; treatments for
bleeding; treatm&RBFAULRIRRETRIIASHIVRMbTIGYE SR R SR tiE U Y RYOIEE Ol dRybhtd i
antiinflammatory tagpentsteih thair treukngutan-srers ida| “antiantaithr izt ngapesrsn S Ad DEgtme hould
particularly COX-2 inhibitors; steroidal antiinflammatory agents; prophylactic antiinflammatory agents;
antiglaucoma agents; mast cell stabilisers; mydriatics; agents affecting the respiratory system; allergic
rhinitis pharmaceuticals; alphaadrenergic agonists; corticosteroids; chronic obstructive pulmonary

disease pharmaceuticals; xanthine-oxidase inhibitors; antiarthritis agents; gout treatments; autacoids
and aritacoid antadonicte: antimvenhacterial anente: antifiinaal aaente: antinrotoz7nal aaeante:



androgens; antiandrogens; inhibitors of adrenocorticoid biosynthesis; osteoporosis treatments such as
biphosphonates; antithyroid pharmaceuticals; suncreens, sun protectants and filters; cytokine
agonists; cytokine antagonists; anticancer drugs; antialzheimer drugs; HMGCOoA reductase inhibitors;
fibrates; cholesterol absorption inhibitors; HDL cholesterol elevating agents; triglyceride reducing
agents; antiageing or antiwrinkle agents; antibacterial agénts; antiacne agents; antioxidants; hair
treatments and skin whitening agents; small molecule therapeutic agents for the treatment, or
prevention of huFFafaSFRAPAIRASIAS AV (RS MG SY /RS FRREXbripR s ndicRics OHiEMEtEs, growth
impairment, cardiovasculanedisedEsesnmpiaittmatien, retatiuahohini ¢zl al portiess|Meatdoessnipation.
ophthalmologIcahﬂ@%@%@@;&w%t%ne@&%%@vﬂtﬁm@%r%@& disrasey-a9bal Basians:

n

bacterial infections, Béarasmc infections, Gl diseases, gbesity, a haemolo%llcal diseases.

: € A
person skilled in BRRUL TP ML {FGER EH SITSTAT PR LEreAr YRR K 85 YRGT & B ol
biologically active @ompdaratavd 80Ydwévs diteatelfo s aatreth sarmaidiationpasiti Aot Yoreserrt
inventicr)]n- Some §9@ﬁi$@a@wmlim_ig'&gee&aémm§r@§§@iam&@%gi&agwé}t%tmmwds include:
anaesthetics: including amino-ester amino-am naesthetics such as benzacain
Chloroprocaine, S5EATL LG0T SER AL AN i ST A R or
propoxycaine, praeaith8A¥vociameoptSpttnine, tetracaine/amethocaine; articaine, bupivacaine,
cc_articain(_e, cinchcgzqiag{déhxycaajn@e etjdgfajﬁq, levobupivacaine, Iidocaine/lignocaine,. mepivacaine,
piperocaine, prilocaine, r ?Ré"%?%"@%ﬁ%gé‘éﬁf&ﬁvé"&%ﬂq f8$hﬁa!8f£‘r%r18’aﬁﬂHr?ﬁﬂ&P&EQ&%E%%eﬁfat
benzodiazepines, neostigmine and ketamine alkylating agents: [ cug_lng carmustine,
cyclophosphamid@?i?o@ﬁg?ﬁia%',eﬁ?éb‘fbﬁmﬁ RN FRBEHRS BB AFAINELARSUTR ORaMEES Blstkers:
inclu_di_ng amlodiw@erimmipm,s_agwwm_abﬁ@tﬂipinegb@ﬁﬁdmimumgidipmgcd;a\édqmimls,
cronidipine, darogipin. feXRiIUHFRINRLRIPIIRGS: Finadinipelardiring. Rloiniey darining

furnidipine, iganidipine, isradipine, lacidipine, lemildipine, lercanidipine, manidipine, mesuldipine,
nicardipine, nifediBRRCHIASHAMRS ARFLiRsAR Mar dapinee AldbsshiRSSARrendipine, olradipine,
oxodipine, palonidipine, gravidgipange sag@indicaie astveidipipey hekiohayrie, dedivetguinethteorabiedipine,
watanidipine, verapamiliigallpnanile ianzbiasapineresitiozempolRiagichrpeisiipduspislene and
fendiline antiarrhythmic and ntlanglpa, agyepts: Imcludmg %I’moofaror]e1 dlso%ramde, flecainide
acetate, quinidindPSIBa@ hPS Y REHIEY 1A I8 ARE A aMASHARS A S5 B TRA IR Pse - 10 -
antibacterial, antibiotic arldhefstiectiecptdinity’ refers indhechhijtaefedtidinicampiaiitinndidtiirsaiyein,
benethamine penigdigiIpmBysHa, RNz BaURXII uEHAXAEKENEOIARRBETHEIp S IRALLIISIN,
plicamyein, fluoroguinolopes. ciprafioxacin, clarinronyeln, eindamyely, dlndesse, clofezimine.,
chlorohexidine glucoﬁate,yc oxacﬁﬁn,pgemec%/cyclme, dsoxycX/cﬁne, erytnromycin, ethiorami e,
imipenem, indon{&BRERUHNMGESEIeE!igNA & SPRECTRAI MEAET@NAIBITORARBN, penicillin, rifampicin,
spiramycin, sodium sulfateiasaeteasy pirakepraiidgicaujphaide xisrepsinabareei@nine hauphrgstamide,
sulphadiazine, sypnauazals sHlRBAMSUIRKR2Mey SUPhARVIINe S EATKGIAR, SERIASKRaGRIdinr

triclosan, ofloxacin, vancocin, g?yburl' e, mupirocin, cefprozil, cefuroxime axe?lﬁynorﬁ{)%xacnﬁ Isoniazid,

lupulone, D-peniEMYAFRLOHR HilBR AERNJRIRRICIANARIPRHatMGSHYR Seimearret having #eRfding

doxorupicin, 6-th@mﬂtﬂd@mﬂitangé (@nnetabekmrbpmmumegmd em.e'mter?mm.ibimef_ .

cytarabine, f'““(ﬁ@ﬁ@s&ﬁ%&%‘ﬁ’gw IAGrertlHOtRHFAR PG RIBQSI g ML IASIIRMNSEIRINE, cisplatin,
n,

colchicine, carboplatin, procarbazine and etopside antidepressants, antipsychotics and antianxiety:
including alprazofSMPAMBXARINS B9 ralsH BRI AT BRIk Moh 425 YRS epam,
diazepam, lorazepelngidaliniacivegampdurd repamytorrogtarapamitnveiiezepeerof mitrat d gam@hout
oxazepam, temazgepa/ihimpapiaHiB®r BHansLE anaAsHRt YN e TispRtid encrpeE & KiRutra 20 s ut
baloperidol, trimigramine maleate fluoxetine, ondansetron, midazolam, chlorpromazine, haloperidol,
triazolam, clozapine, fluopromazine, fluphenazine decanoate, fluanisone, perphenazine, pimozide,
prochlorperazine, sulpiridéQttiishida ke beiraskipnteonal b s felicketopiasapirssemnasitornztisine,
divalproex sodiumsréyedivevdaliaxioenaiedse or mol8 AUDINCEO KB KbRRAD DB RB GBI NRIbaAgoNists,
compounds which exbiL mixed aganielpniaganist aaivitv andcamponnds which sxbibit paial
agonist activity, including mo Shnﬁ)e, epomorp?l?ne, e orphme?dlace?yllnf)orpﬁine, yc\jro¥norpﬁone,
oxymorphone, leQiS¥p#isrsICine gemrmedihobseth £ rivehielaicrl i aasRMra Rt s I CPReRANIl,
codeine, hydrocagitine coxypoadonet thehaire bdesovecigiiiaea egst ®inlke pdiapane yipapiire,
benzy'morph'”e’&W.M@W&@ﬁi&%&g%%ﬁwg@?@ui{!a%@?&‘{!sé’Sé%%&%@ﬂ?&%@%%&%%ﬂ&e and

naltrexone; buprenorphine, nalbuphine, phanol, pentazocine and ethylKetocyclazocine tricyclics:
A “relatively low molecular mass” refers to a molecular mass of less than about

1000 Daltons, preferably less than about 500 Daltons, more preferably within the range of



including azothiopine, amitriptyline, famotidine, promethazine, paroxatine, oxcarbazapine and
mertazapine antidiabetics: including acetohexamide, chlorpropamide, glibenclaraide, gliclazide,
glipizide, metformin, tolazamide, glyburide, glimepiride and tolbutamide ant/epileptics: including
beclamide, carbamazepine, gapapentin, tiagabine, vigabatrin, topiramate, clonazepam, ethotoin,
methoin, methsuximide, methylphenobarbitone, oxcarbagepine, paramethadione, phenacemide,
phenobarbitone, phen)éloin phensuximide, Erimidone, sulthiamine, phenytoin sodium, nirofurantoin

monohydrate, gaf Hﬂ,ﬁ?ah%ﬁfgiﬂe?%?ﬂ &3188S ethosuximide and valproic acid
hypnotics/sedatives and mtistityvedlasamtsiting poiitt hetinga alpideny tartradeleastykbalsbitos@)°C.

barbitone, butobarbitone agRIOAIGG. BERLAD AN LRI Ab RIS diAgERENAS BliRLRS hipzOle,

ethinamate, meprobamate, methaqualome, (r:g/_clobenzaprene, cyclobenzaprine, tizanidine, baclofen,
butalbital, zopiclSREPAFLLN e RIBSRUrAMARIAK Y ABRISE A EAP abiifarfyRe! ARtiprdeazoal and
antiparasitic agewtsdiovascuteiddips) anppHictéarcantibyiedenzzo ke entsate g ctatniorazbnnet bioakeis

nitrate, fluconazqlg, J&&Mmamggaﬁaggfaﬂw%nitmmglsgmoeeneg@#@e RAlGeRagRle, natamycin,

nystatin, sulconazole nitrate, terconazole, tioconazole and undecenoic acid; benznidazale, clioquinol,
decoquinate, diiddBHRRSRYGRiIMAMAE R BREN I TaPOLRE dimtoH B! - SHEISE; FAEPBHidazole,
nimorazole, nitrofmtazoass; iohitilerso kardéab sledirsedasiotrinsakotis stease inlivéorsiafibiqakess; iffaconazole,
Pyrimethamine, pigaigraglehuAHNaRAEBIdBRRS Iz AR ANA M BRI AN BMRERS BRIE ARdscardiac

therapeutic agents: _including candesartan, hydralazine, clonidine, triamterene, felodipine,
gemfibrozil, fenofY&IR! AYRHRLE ?95%0282?91", %%Eﬁ#flﬂaﬁiiﬁ%{'cd’g%{%ﬁhfhmm&wﬁﬁ@%mﬁ cilexetil
antimigraine agetiestments fachieidpglihgetoentoieraireemasyrambiergotitnineatdinesteitimeghytsergide
maleate, pizotifeRsieRit:Past sdMATINan SHEHNAIS RN IR PREAING S98RIBIdal antiRf4shRddAjropine,
oxyphencylciminE i HORR BTG S G en TR T o ST ST 29%giucing
aminoglutethimideornyaste aetinkarnisteeds sy pHialRUchBRAaRNIE | MaRt kdiiekilisigarbazine,
estramustine, etopasidfsd ompustingiRRp iRl ass pratra RGNl FIR hatiexpariteMials; Apkatane,
aniparkinsonian S e Do e e e e role,
bromocriptine, -E@fwméﬁ@ﬂg"@@@ﬂ;@%ﬁ%@[ﬂf@ﬁf}ﬂﬂﬁg@,%@Wﬁhﬂﬂ’ékfrﬁaﬂnﬁf%idase
inhibitors, thaiazelithneidiaes acabeigatiagosatlidoayenbdystside;enadeaiefungal agents;

antiprotozoal agents; anthelmintic agents; antiviral agents especially for respiratory ,

herpes, cyto-megalovirus, human immunodeficiency virus and hepatitis infections;

treatments for leukemia and kaposi’s sarcoma; pain management agents in particular

anaesthetics and analgesics, opioids including opioid receptor agonists, opioid receptor

partial agonists, opioid antagonist or opioid receptor mixed agonist-antagonists;

neuroleptics; sympathomimetic pharmaceuticals; adrenergic agonists; drugs affecting

neurotransmitter uptake or release; anticholinergic pharmaceuticals; antihaemorrhoid

treatments; agents to prevent or treat radiation or chemotherapeutic effects; liopgenisis

drugs; fat reducing treatments; antiobesity agents such as lipase inhibitors;

sympathomimetic agents; treatments for gastric ulcers and inflammation such as proton

pump inhibitors; prostaglandins; VEGF inhibitors; antihyperlipidemic agents, in particular

statins; drugs that affect the central nervous system (CNS) such as antipsychotic,

antiepileptic and antiseizure drugs (anticonvulsants), psychoactive drugs, stimulants,

antianxiety and hypnotic drugs, antidepressant drugs; antiparkinson’s pharmaceuticals;

hormones and fragments thereof such as sex hormones; growth hormone antagonists;

gonadotropin releasing hormones and analogues thereof; steroid hormones and their

antagonists; selective estrogen modulators; growth factors; antidiabetic pharmaceuticals

such as hypoglycaemic agents; H1, H2, H3 and H4 antihistamines; agents used to treat

migraine headaches; asthma pharmaceuticals; cholinergic antagonists; glucocorticoids;



ant/thyroid agents: including carbimazole and propylthiouracil antiviral drugs: including
amantadine, retinovir, cidofovir, acyclovir, famciclovir, ribavirin, amprenavir, indinavirm, rimantadine
and efavirenz, penciclovir, ganciclovir, vidarabine, abacavir, adefovir, apmrenavir, delavirdine,
didanosine, stavudine, zalcitabine, zidovudine, enfuvirtide and interferon cardiac inotropic agents:
including amrinone, milrinone, digitoxin, digoxin, enoxim8ne, lanatoside C and medigoxin hypo and
hyper lipidemic agents: including fenofibrate, clofibrate, probucol, ezetimibe and torcetrapib

antiinflammatory 2"ro96 A% GAHAG HRIGRR ARRIHRLR i ABTB RRC SR RIS HARRSIS IRIE RYERDRy chloroquine,
montelukast, zilettatmesiiriukhstsarghnsplmdetes) antithystédpin@amaceuticatiidimgriexsfenadine, chloral

hydrate, hydroxyEiag RIATSRRTANE, SRURRIAS0ARE slBien e iiga ashEiRor mERYdrinate,

loratadine, nizatadine and promethazine antiulcer: mc_luo_llr_l% omeéprazole, Iansoprazoleﬁé)antoprazole

and ranitidine didPaiRE& e mer JRIGRIEF R SERKSBRRILIBLO S HIRGEE, AOSSRARRRPYIfosemide and
torsemide NSA I|ibsibitors; fiidhadivigstardbéieratitg acientt irighmepdsf reldgsng hizentachntiegeifiglofenac,

aceclofenac, acemgiafiRealgiptenanidaasniengsneiefaRhel ngomeanip Rfemeirtaaeasihnd
nabumetone, oxarglr?ta}g:kg?ﬁroaqllé etamqI su!md c,.and tolmetlnén%é%)/l rO{?IOI’]IC %tmglr rofen%}1 of

ski W I nts; small mo ecu%t erapeutic a e tm reventi
sub-group of class whic udes alminoproren, benoxaprofen, carprofen, dexibuprofen,

dexketoprofen, féwbiseANfe3iPad s FRGISXED TR TIBIBTOR Aribifis sRiTSh djakptesngindBprofen,
ketoprofen, ketorglpsirtexapeafeidy sBuapr afesa e Pirdkeim MR inehunbibgIefeds saprofenidtaranflurbil

d ti feni id: - alll id_ (f i i - f cl ich includ
fufenamic acia. T S B L e A Ry A B AU S R B EEE
nepafenac, aspirlifefIRSSoRAC P IBIRSHOR IRFIRR I piRtBGEeNT, PheyRATesz GRestolRistirAsMARaEtacin,

acetominophen (giasasesamol), tramadol and propoxyphene - 13 - retinoids: including first

generation retinoids suchas,relingliefinahd G BANL (RARAE At RE UMl SORAHARIR Ak or

alitretinoin; second generation retinoids such as etretinate and its metabolite acitretin; third generation
retinoids such asnf%{faﬁ)afg%arﬂﬁﬁla%cfglweaﬁﬁw gagwal.gﬁiewould be suitable for use with the carrier

composition of the present invention. Some specific non-limiting examples of suitable
biologically active compounds include:
anaesthetics:

including amino-ester and amino-amide anaesthetics such as benzocaine,
chloroprocaine, cocaine, reserpine, guanethidine, cyclomethycaine,
dimethocaine/larocaine, propoxycaine, procaine/novocaine, proparacaine,
tetracaine/amethocaine; articaine, bupivacaine, carticaine, cinchocaine/dibucaine,
etidocaine, levobupivacaine, lidocaine/lignocaine, mepivacaine, piperocaine, prilocaine,
ropivacaine, trimecaine, propofol, halothane, enflurane barbiturates, benzodiazepines,
neostigmine and ketamine
alkylating agents:

including carmustine, cyclophosphamide, ifosfamide, streptozotocin and
mechlorethamine
calcium channel blockers:

including amlodipine, aranidipine, azelnidipine, barnidipine, benidipine, cilnidipine,
clevidipine, cronidipine, darodipine, dexniguldipine, efonidipine, elnadipine, elgodipine,
felodipine, flordipine, furnidipine, iganidipine, isradipine, lacidipine, lemildipine,
lercanidipine, manidipine, mesuldipine, nicardipine, nifedipine, niludipine, nilvadipine,
nimodipine, nisoldipine, nitrendipine, olradipine, oxodipine, palonidipine, pranidipine,
sagandipine, sornidipine, teludipine, tiamdipine, trombodipine, watanidipine, verapamil,
gallopamil, benzothiazepine, diltiazem, mibefradil, bepridil, fluspirilene and fendiline
antiarrhythmic and antiangina agents:

including amiodarone, disopyramide, flecainide acetate, quinidine sulphate,

nitroglycerine, ranolazine, amiodarone, isosorbide and alteplase



hormones and steroids: including adrenocorticotrophic hormone (ACTH), antidiruetic hormone
(vasopressin), atrial-nartreuretic factor (ANF), beclomethasone, cortisone, scopolamine, dopamine,
epinephrine, catecholamines, cholecystokinin, clomiphene citrate, danazol, dexamethasone,
diethylstilbestrol (DES), ethinyl estradiol, fludrocortison, finasteride, follicle stimulating hormone,
gastrin, hydroxyprogesterone, leptin, luteinizing hormon&9 medroxyprogesterone acetate, mestranol,
quinestrol, methyltestosterone, nandrolone, norethindrone, norethisterone, norgestrel, estradiol,

conjugated oestrB@%?%CtSQSh&’HIBHE Co@&/i'o%“ﬂaﬁf‘@cﬁﬂ%% progesterone, prolactin, protogalndins,
somatostatin, stanozolol,istlbdistramtixjcioixiresm pedtinisaitbrenybios peadthatm sue peratilive biadegcristone

acetonide, budesQpigg, Qﬁw%ma%m@éﬂﬁlﬁreﬁé@%%%&éﬁﬂ'%@é@nﬁ#’rﬁ”ﬁb&%é%@l@ﬁes

flutamide, mometasone roate, cg/ proterone, fluromethalone, goserelin, leu ﬁm“de calcitonin,
halobetasol, hyd&6F ?éSF&n&'?fB TBmC L ENAmYCHL AUATRRSE: C°faz'm'&?rdi oRSAIESH AR statin,
lovastatin, nystatqipmwa@m!ma@tdnnywﬂlmtwtdrgmwasmhwmnndﬁammenem including

amphetamine, phﬂmﬁ@rma&ntmﬁ&mnenh@féﬂwmmmmﬂr&ldmﬁsmramm)éah@nﬁmmwamme,
dexfenfluramine, fenfluramine nICOtIﬁ] affe a] ﬁlmazmdo asP%o trlctors | cluding.
adea lele ab enza 1ae SaPna oxXin r|'} rag[m

cin, sO .
desmopressm vaspoﬁ' Is! inc uH’ng carve I azoslin, ento Ine an m O an |a‘72he|mers:

including Ievetlra@étﬁlﬁﬁqmﬁao‘étmédﬁélQﬁaﬁélﬂéi‘wm@eﬁrﬂ%hé%@thoxaz%ladﬁ&méiﬁﬁm;riI, enalapril,
ramipril, fosinoprik&adjdine |isépaprkkimigadic, isasamideoxacmpihadstiaugnaprtbetapesenoreceptor

amogonist: _ caisingasnslol il piadelol prenanglol uchodhintie. soprelel gmolol

metoprolol succinate, metoprolol and metoprolol tartrate angiote antagonists: Includin
losartan platelet gatiionarin. and trimethoprim
anticancer:

including doxorubicin, 6-thioguanine, paclitaxel, docetaxel, camptothecin,
megestrol acetate, navelbine, cytarabine, fludarabine, 6-mercaptopurine, 5-fluorouracil,
teniposide, vinblastine, vincristine, cisplatin, colchicine, carboplatin, procarbazine and
etopside
antidepressants, antipsychotics and antianxiety:

including alprazolam, amoxapine, bentazepam, bromazepam, clorazipine,
clobazam, clotiazepam, diazepam, lorazepam, flunitrazepam, flurazepam, lormetazepam,
medazepam, nitrazepam, oxazepam, temazepam, maprotiline, mianserin, nortriptyline,
risperidone, sertraline, trazodone, baloperidol, trimipramine maleate fluoxetine,
ondansetron, midazolam, chlorpromazine, haloperidol, triazolam, clozapine, fluopromazine,
fluphenazine decanoate, fluanisone, perphenazine, pimozide, prochlorperazine, sulpiride,
thioridazine, paroxitine, citalopram, bupropion, phenelzine, olanzapine, divalproex sodium
and venlafaxine
opioids:

including opioid receptor agonists and antagonists, compounds which exhibit
mixed agonist/antagonist activity and compounds which exhibit partial agonist activity,
including morphine, depomorphine, etorphine, diacetylmorphine, hydromorphone,
oxymorphone, levorphanol, methadone, levomethadyl, meperidine, fentanyl, sufentanyl,
alfentanil, codeine, hydrocodone, oxycodone, thebaine, desomorphine, nicomorphine,
dipropanoylmorphine, benzylmorphine, ethylmorphine, pethidine, methadone, tramadol,
dextropropoxyphene; naloxone and naltrexone; buprenorphine, nalbuphine, butorphanol,
pentazocine and ethylketocyclazocine
tricyclics:

including azothiopine, amitriptyline, famotidine, promethazine, paroxatine,

oxcarbazapine and mertazapine



including abciximab, clopidrogel, tirofiban and aspirin alcohols and phenols: including tramadol,
tramadol hydrochloride, allopurinol, calcitriol, cilostazol, soltalol, urasodiol bromperidol, droperidol,
flupenthixol decanoate, albuterol, albuterol sulphate, carisoprodol, chlobetasol, ropinirol, labetalol, and
methocarbamol ketones and esters: including amioderone, fluticasone, spironolactone,
prednisone, triazodone, desoximetasone, methyl predniddione, benzonatate nabumetone and
buspirone antiemetics: including metoclopramide ocular treatments: including dorzolamide,
brimonidine, olotEdiAREYS T opentolate, pilocarpine and echothiophate anticoagulant and
antithrombitic agents: inchudlinghgvaréswhexemive patinparshieipi uglibetrelataitn tgliftazips, glipicideling
probenecid and %Hgﬂ'ﬂpr}ﬁfﬁ‘zteﬁ%gﬁ&@,%@B&#i@é%ﬂ?ﬁejﬁ'ﬁ@%ﬁﬂt@BUQHHH@Q ipratropium treatments for

0steoporosis: includ,i%? raloxif_ene, pamidronate and risedronate. Particularly preferred biologically
active compound¥'MeilRYFocaine, diclofenac, ketoralac, prilocaine, halobetasol, hydrocortisol and
combinations thereof.  inclidisgddsdaomdiersidwantdrapieagararentioaligsabteptagmbatrivatives of

biologically active.gpmnaundsnate jarlugedivithintheseragsakinrIO RReidnsAiRBitone, The term
"pharmaceuticallx acce table derivati hesci'. inclug]es but i noﬁlim'gecg). ohgh rma]ceuti ally acceptable
salts, esters, salt?'SF SuARrasere BHreradSr &R BHREF B BRI PreHdy RRd P e Srites,
which upon admipiistigeith $olhismbjecehenéein $oEaPableioraieridnagotyats, erlapaitty, a
biologically activeariiigpengoasaitiesvésrslesardeeshieegific acidAs used herein, the term

"pharmaceuticalIm%ccﬁpgg}ggadgﬁvgg%%% Stggsrglg%té hich are, within the scope of sound medical
h

judgment, suitable for use Iin contact wit tﬁe tissues ofI iumans and lower animals without undue
toxicity, irritation, allergic/RE8|SHIeEPRifte ThETHAIC ARYARRAEY PR e PRIGHOREVAHCRF®4SBRable benefit/risk
ratio. Pharmaceuyiwaty=asicataiaiteisaiis acerbveth&in onsrdatbpoalde Feti@xanhpleolS. dvhirBergre, et al.
describe meprobamate, methaqualome, cyclobenzaprene, cyclobenzaprine, tizanidine, baclofen,
butalbital, zopiclone, atracurium, tubocurarine and phenobarbital
antifungal, antiprotazoal and antiparasitic agents:

including amphotericin, butoconazole nitrate, clotrimazole, econazole nitrate,
fluconazole, flucytosine, griseofulvin, itraconazole, ketoconazole, miconazole, natamycin,
nystatin, sulconazole nitrate, terconazole, tioconazole and undecenoic acid; benznidazole,
clioquinol, decoquinate, diiodohydroxyquinoline, diloxanide furoate, dinitolmide,
furzolidone, metronidazole, nimorazole, nitrofurazone, ornidazole, terbinafine, clotrimazole,
chloroquine, mefloquine, itraconazole, Pyrimethamine, praziquantel, quinacrine,
mebendazole and tinidazole
antihypertensive and cardiac therapeutic agents:

including candesartan, hydralazine, clonidine, triamterene, felodipine, gemfibrozil,
fenofibrate, nifedical, prazosin, mecamylamine, doxazosin, dobutamine and cilexetil
antimigraine agents:

including dihydroergotamine mesylate, ergotamine tartrate, methysergide
maleate, pizotifen maleate and sumatriptan succinate
antimuscarinic agents:

including atropine, benzhexol, biperiden, ethopropazine, hyoscyamine,
mepenzolate bromide, oxybutynin, oxyphencylcimine and tropicamide
antineoplastic agents (or immunosuppressants):

including aminoglutethimide, amsacrine, azathioprine, busulphan, chlorambucil,
cyclosporin, dacarbazine, estramustine, etoposide, lomustine, melphalan, mercaptopurine,
methotrexate, mitomycin, mitotane, mitozantrone, procarbazine, tamoxifen citrate,
testolactone, tacrolimus, mercaptopurine and sirolimus
antiparkinsonian agents:

including bromocriptine mesylate, levodopa, tolcapone, ropinirole, bromocriptine,



- 15 - pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences, 66:1-19, 1977.
Examples of pharmaceutically acceptable nontoxic acid addition salts are salts of an amino group
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid
and perchloric acid or with organic acids such as acetic acid, oxalic acid, maleic acid, tartaric acid,
citric acid, succinic acid, or malonic acid or by using othé2 methods used in the art such as ion
exchange. Other pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonat8Y BN SEBICASAT S EUBLRa R IBOKIHERRS QAHBREPSt - SHANSIHERSUIRBIRERES citrate,
cyclopentanepropienatiididiglvoesatabelgdieysatfadepe trangsuttenateedermate, fumarate,
glucoheptonate, gMﬁﬁwgmog@mgg, gluconate, hernisulfate, heptanoate, hexanoate, hydroiodide,
2-hydroxyethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,
methanesulfonate, 2-napRASERSERBIZRS ARGBIPRMINIAHER, oleate, oxalate, palmitate, pamoate,
pectinate, persultatéyi8aphirrgdpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate,

sulfate, tartrate, thiocyaniig, R YRARSHIFRNAIM JNISEBRIRS YA RB MBlRVANRLA ke

Representative alkali or alkaline earth metal salts include sodium, Jithium, potassium, calcium,
magnesium, andtRE"FREV PP BHL HTRAAHRAR) S e BB RS WL CRREH YPRrpRRte,
nontoxic ammoniiacayratsiefayiy, apmiendvin daladiaminthalidatiosiseiinadinsiglctanmeriddevedioe.as
halide, hydroxides gaikexy g irsgHats, phosphate, nitrate, loweralkyl sulfonate, and aryl sulfonate.
The term "pharmac:e(:}luticalIa/t acceptabl? ester" refers to esters which are hydrolysed in vivo and include
those that break GOwr ?e”édl'ffl) RrtARRuthan body to leave the parent compound or a salt thereof.
Suitable ester groups inclt@ledingraséarape Miiae ez frafig pharanasisianalignatesigrdbrMdliphatic
carboxylic acids, padtiggdarly alkanoic, alkenoic, cycloalkanoic and alkanedioic acids, in which each

alkyl or alkenyl n}%iggya%%vlgntggﬁ&%%%ilg%s Dot more than 6 carbon atoms. Examples of particular
esters include formates, acgpates, prc%%ongtes, butyrates, acrylates and ethylsuccinates. The

term "pharmaceutically abC&{s¥asienFHRiaiRcifie PREHT| RIS RPIRRSERIARIBS of the

biologically activaronfpoumdsovwhich are, within the scope of sound medical judgment, suitable for use

in contact with the tissueps o ysyblestuith g IRsiE vy rkionealierain manaRRR. @B e e

commensurate with a reasonable benefit/risk ratio, and effective for their inftended use, as well as the
zwitterionic form<"WHRYEASH AN FRIE B ABENRIHBR invention. The term “"prodrug"” refers to

compounds that anéimggbéayrteansformed in vivo to yield the parent compound of the above formula, for

example by hydrolysis '_”iP&Q%gbf&@&'égmg'§ﬁ|‘d§§1'ﬂ£d\%t@,rq’ls‘§%gy%z; HaNGhbARE Yetpielr,
Pro-drugs as Novel Delivery Systems, Vo). 14 of the A,C.S. Symposium Series, and in Edward B.
Roche, ed., BiordVBFUBIE CHRERE A e RIS A e Qi R S BABR e
Pergamon Pressantggger: 16 - A biologically active compound may be present in an amount of
up to about 30c/ow/w of {haetr] sRRpRIVGRLIMNSITRESarpSskiepRRNsS liaN:-ahiiRiagnount of biologically
active compound i% r%rttlegg_rably up to about 10c/ow/w, more preferably up to about 6¢/ow/w, most
preferably within?he range of about 0.1c/ow/w to about 5c/ow/w. The carrier composition
improves the delivery of #elislthgiexf RetARVATHU R IS/ IdRcieiPaNaRide MURSpRIPR AN of the
biological active esrsapaggnd. Not wishing to be bound by theory, it is believed that the A.D.M.E.
properties of a big /glilsg! active compound are altered because the combination of a phosphate
compound of an electron transfer agent and a relatively high concentration of a polar protic solvent
changes the solubility of IHAUSIBGAAIKARRIE RS SHIFAHE h Tse rubieh drledes sisieiengeous
membranes, musclsslefadaspaar)ndibcinseltibiihaclangéafie cte dbaceisidiencadimeddrtizeadirug in these

tissues and delays g 2herenBhe Umelbshicihe el Ardataduesdanhearigigagion phase

Accordingly, a carrier compasition of the present invention can provide the advantage of: reduced side
effects (i.e. miniM SSRGS ARG RHELEFareiR SR A Pe RITDRY AR GG RRINFRC A O pound
distribution to speeiicuprets (degketnpgetang Etiyje mrfpropiate patiswixepiefphaficbifeofrriebsmnieunt
usgd, smaller appigatieshy, iRNKRYIas, ﬂ@@&%?&\f@@lﬁ}glég,-%x@ﬁ&‘@W'HﬂBp@Sf@dPﬁéﬁﬂﬂ&ﬂ ngéﬂﬁﬁwpf
action and/or shorten Pnset. ; ,tA caﬁrleg.lcomgosmpn.of thg pre nt |Pv%nt|o? ma&iﬂjso improve the
bioavailability of 8 BIOISgICHR/ R vE"RBIMPBANY 1P €aBj&aE': and R G Asid A 2 Calso be
used in a methodh¢ish) Betirea dutifeetvbich ipeltissid didenawisditidngsicfecamip asids melenaniering an

effective amount £f fhi@ logicalyastivercarBpREickintasHIE MeprIpasitiashRinthereeessnt invention.
The pathological condiigns nelude ihgse (n3hcan be Seater Y ihe piolggically. aciys compound
formulated with the Carfier compo’s'?tlon. P He%ermn%u%jec INadUsed herein refers 1 any animal
having symptoméPasaeséaet Wit A0S &PBYARh&fological condition, which requires treatment with
a biologically active compound. The animal may be a mammal, preferably a human, or may be a
non-human primate or non-primates such as used in animal model testing. While it is particularly
contemplated that a formulation of the invention is suitable for use in medical treatment of humans, it is
also applicable to veterinary treatment, including treatment of companion animals such as dogs and

cats, and domestic animals such as horses, ponies, donkeys, mules, llama, alpaca, pigs, cattle and
cheen or 700 animale cr1ich ace nrimatece felide canide bhovide and rinAarilatec Canerallyy the



Routes of administration can broadly be divided into a three categories by effect, namely, "topical”
where the desired effect is local, so the substance is applied directly where its action is desired,
"enteral" where the desired effect is systemic (non-local) so the substance is given via the digestive
tract, and "parenteral” where the desired effect is systemic, so the substance is given by routes other
than the digestive tract. The U.S. Food and Drug Administration recognise 111 distinct routes of
administration. The following is a non-limiting list of examples of routes of administration.

Examples of toplﬁ%{f’FBlﬁ%s of administration having a local effect include epicutaneous (onto the skin)
and intravitreal (onto the ieyiefling firstigraenaios @ftieoitty alicbute sstf@ddretine}tedtmoih drdtigpi systemic
(non-local) effectdpgliugle RBrdaom dhadmivissriaadhal faveiussAayRat ofthedestipinestinaktract,

such as oral Onto the mouth? intranasal Onto the nose), rectal (into the rectu %2 and va inal Onto the
vagina). EXBRIBPRLS PRIt LPLF SRR I LRINAL ?rﬁ‘ﬂ%haﬁ;}%?é%tﬁiﬂﬁ " ?6%“8@8 usion having
a systemic effectadepatiméntravenous Onto a vein), intraarterial (into an artery), intramuscular (into a
muscle), intracardiaemenie Hhe ggaf,t{)dssubcutaneous (under the skin) percutaneous (via
needle-puncture into the Skludl |ntr ermaru e rekln |tselal ath I Otn the sglnal canal),
intraperitoneal (infusion or |njecﬂonr|enrf80t%e er| AEoretm) intr vesrda?rn slj(e)r'lcﬁofusmn into the urinary
bladder), epiduraVERpREERSINO AHASIBIH W@tm@@tprddhﬂﬂsp&@@ﬁﬁb@%ﬂ@rrﬁ@%@ﬂmﬁ%ﬁﬂm%s
(diffusion througmperimgcreﬁharphrﬁr@nammh(ﬁ&ﬁuampépgmmmammmmmmiaﬁuﬁlation
o oo aRSLola BIBHORSh USRS AN e B o FUINUE L R )

and buccal (absor edt roug hc near umiine ormu tions according to the prfesent
invention can be ?H”&H?"'@Qlf%’l@pﬁﬂrﬁﬁ‘ﬁg’[‘i‘a il ‘?6Yﬁﬁ%?§emeei€é’r‘i’fplléﬂqﬂhéﬂ9\8€€mﬁ% and Pharmacy

Practice, J. B. LipptdcoiftayeganycRicdade phistr o), fantarodmbGhiadnessrads.npageisris38-250
(1982)). Exampleg QisHilhle ﬂ&\'&#ﬂé?&%ﬂ@%@&é‘ﬁr@%‘é%&op%ﬂﬁfgé‘t%'HQ&%&‘ASSQJ&HB%OA@U'O'S

suspensions, gels, poultices, reservoir patches, and creams. The formulations may also be prepared

and stored in oné?)fésnﬁ'%ﬁd%@!ﬁ?@ﬁe&r?ﬁsﬁ%fﬂ%? RSP BRI RSP A EBE R a7 8 N liquid
form and deliveretitestr, foynoxiie pozinisdhec phvspbtiensiamdinzoneepifepaieddncatopideethods well

known in the art gf, RRRRCIFMEDB%HE RHBEE-ih B &I EREhe- pioHak SRiEKFR-ARAREactice of
Pharmacy, ed. A, R. G nnaro, 20th edition, Lippincott, Wrﬁllams Eﬁ?ﬁ Wilkins Baltl ore, Md. (2000).

Such methods mﬂlﬁﬁﬂ' e%?gﬁtgfs%?% t|‘?1t r°§8(9 AfoAYRE B d]%aﬁ’l?/sSE‘?lbe 88?15% hd with the
carrier, and thenPﬁlnmsmwgwaphdg'Q’MWFn@Umq’erﬁOethe desired product. - 18 - Preparation of a
carrier compositigfatins ary gaFigkigegIposition of the present invention may be prepared by a variety
of techniques. One, method aqu/espatnna thest%arn r com osm(i |n¥8é\6e/s mblrrnn/gS hpn
components of the carriel comp% on. In sultabie quan ifes with! |rr|ng un?Fcomrﬂéit
homogenisation Rggiavegmvastaiij a preferred method, a phosphate compound of an electron
transfer agent is epmiiad: with a polar protic solvent, and warmed at 40C until a solution is formed.

An aqueous phase, usuaimélpjj %ernate ﬁfeIS ng,%er%pe g%ra‘mg t%&%%ﬁwe %Q(QBM{F“? to the solution

to form the carrier composition y In some clrcumstances t ate compound of the
electron transfer RYEMEEGHIS A IRPN a1 HBR A PHRE WarEs: fﬁ'&ﬂ}‘fi’é“ﬁt?d@@‘di‘&?p%@'f@ f#¥aqueous
phase. The final pldzofdbie carrier composition may be adjusted to improve stability, for example by the
addition of sodiug, bydsaxide, Lhe carrier composition is usually a clear to translucent solution.
Depending on the solubility and stability of the biologically active compound, it may be dissolved in
either the aqueous or solVENEPLESMOPresEife carrier composition may optionally further comprise
one or more excipdentsli®serson skilled in the art of the invention would appreciate suitable excipients
which could be included it BreAtAiICE GRINRASHIRM YBrRAMmIIgRIGh hgaresent invention. The
choice of other exmp nts will depend on the characteristics of the biologically active compound and
the form of admrr?%&r%ﬁ%n TSEY. Examples of other excipients include additional solvents such as
water, thickeners or gellifitflagieateyvstidaetamtde tirffeetare givlliamenesileeteners, disintegrators,
flavours, colours Afeagianeasr glectrolytes, appearance modifiers, film foaming polymers, propellants
and the like. Suitable sweete eer'Q%Udﬁ Sucrose, rgctpe H]coos adspr%rt'amg or sacch%nn Suitable
disintegrators include corn s%arc% vicelltfdse p(r)T] p |ny pyrr one, xant Yth % 0l?)(entonlte
alginic acid or ag'éPSSIGIf’e?oF@'Q@'I“ﬁﬁda@‘éﬁ?@”hclude hydroxy propyl cellulose (HPC) and carbopol.
Suitable flavourshsaiudiedpeppespititpilo gdraswintergreen, cherry, orange or raspberry flavouring.

Suitable propellants |ncIqgaMag@eﬁﬁpgp‘ﬁyxb%oﬂhg%a%w%% (5&”8&3698 JPUYHABE:

nitrogen, nitrous oxide, propane, dim er, Isopentanol, pentane and mixture ereof such as
Propellant A-46 @G%DHJBpﬁffé'a?fﬁ g@@)@ﬁ’éﬁlﬁtﬁ‘ﬁﬂéﬂe‘?ﬁ@@mﬂﬁ high concentration of organic
solvent may avoid the need for a further preservative to be added; however if considered necessary,
suitable preservatives that may be added include sodium benzoate, methylparaben, propylparaben,
and sodium bisulphite. The amount of excipient or excipients, if present, is preferably up to about
10c/ow/w, more preferably up to about 5%w/w, most preferably up to about now/w, and even more

preferably either 0.01-3c/ow/w or 0.1-1c/ow/w of the total concentration of the - 19 - carrier
comno<sition The carriar comnoc<itionn and formiilation acecordina to the nrecent invventionon have



The examples will be described with reference to the accompanying figures in which: Figure 1
shows the transdermal delivery of formulations comprising oxycodone in Franz cells in vitro;
Figures 2A and 2B show the relative behaviour of formulations comprising oxycodone in a dose

response; Figure 3 shows comparative skin deposition results of formulations comprising
lidocaine; Figure 4 shows comparative skin deposifidn results of formulations comprising
diclofenac; and Figure 5 shows comparative skin deposition results of formulations comprising

ketorolac. EXAMPBIEZENSIN NAHBI’WHHodiments/aspects of the present invention will now be
described with referenceitalthiinfolbemrtag non-limiting examples. Example 1 Carrier compositions were
prepared accordingadha mEsfsrsed method described above. Each of the five carrier
compositions comprised 1c/ow/w of a mixture of monag (_:opheg(tl hosphate and di-(tocopheryl)

. to
phosphate in a ratio of 8:'Qcélhcﬂr\%gf)éi’f"ﬁm’tﬁ'@‘?gﬂ%ﬁlnﬂgﬁf&ﬁﬁ? pr6tie88fvent concentrations: % polar
protic solvent () BGoligesthaheh¢ls) 60c/ow/v ethanol (Hi) 70c/ow/v ethanol

including tramadol, tramadol hydrochloride, allopurinol, calcitriol, cilostazol,
soltalol, urasodiol bromperidol, droperidol, flupenthixol decanoate, albuterol, albuterol
sulphate, carisoprodol, chlobetasol, ropinirol, labetalol, and methocarbamol
ketones and esters:

including amioderone, fluticasone, spironolactone, prednisone, triazodone,
desoximetasone, methyl prednisdone, benzonatate nabumetone and buspirone
antiemetics:

including metoclopramide
ocular treatments:

including dorzolamide, brimonidine, olopatadine, cyclopentolate, pilocarpine and
echothiophate
anticoagulant and antithrombitic agents:

including warfarin, enoxaparin and lepirudin
treatments for gout:

including probenecid and sulfinpyrazone
COPD and asthma treatments:

including ipratropium
treatments for osteoporosis:

including raloxifene, pamidronate and risedronate.

Particularly preferred biologically active compounds include lidocaine, diclofenac,
ketoralac, prilocaine, halobetasol, hydrocortisol and combinations thereof.

It is to be understood that pharmaceutically acceptable derivatives of biologically
active compounds are included within the scope of the present invention.

The term “pharmaceutically acceptable derivatives” includes, but is not limited to,
pharmaceutically acceptable salts, esters, salts of such esters, ethers, or any other
derivative including prodrugs and metabolites, which upon administration to a subject in
need is capable of providing, directly or indirectly, a biologically active compound as
otherwise described herein.

As used herein, the term “pharmaceutically acceptable salt” refers to those salts
which are, within the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation, allergic response
and the like, and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically

acceptable salts are well known in the art. For example, S. M. Berge, et al. describe



(iv) 80c/owl/v ethanol (v) 90c/ow/v ethanol Method for thermal cycling The carrier compositions
were refrigerated at about 5C for approximately 12 hours, and then subjected to a temperature of
about 30C for approximately 12 hours for 3 cycles. Between each change of temperature the carrier
compositions were left at room temperature for 3 hours and observed for any turbidity and
precipitation. - 20 - Clarity of solution Precipitate () slightly turbid none (fi) clear none (iii) clear none
pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences, 66:1-19, 1977.
Examples of pharmaceutically acceptable nontoxic acid addition salts are salts of an amino
group formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid, or malonic acid or by using other
methods used in the art such as ion exchange. Other pharmaceutically acceptable salts
include adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate,
borate, butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate,
glycerophosphate, gluconate, hernisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-
ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate,
pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate,
propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate,
undecanoate, valerate salts, and the like. Representative alkali or alkaline earth metal salts
include sodium, lithium, potassium, calcium, magnesium, and the like. Further
pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium,
quaternary ammonium, and amine cations formed using counterions such as halide,
hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate, and aryl sulfonate.

The term “pharmaceutically acceptable ester” refers to esters which are
hydrolysed in vivo and include those that break down readily in the human body to leave
the parent compound or a salt thereof. Suitable ester groups include, for example, those
derived from pharmaceutically acceptable aliphatic carboxylic acids, particularly alkanoic,
alkenoic, cycloalkanoic and alkanedioic acids, in which each alkyl or alkenyl moiety
advantageously has not more than 6 carbon atoms. Examples of particular esters include
formates, acetates, propionates, butyrates, acrylates and ethylsuccinates.

The term “pharmaceutically acceptable prodrugs” as used herein refers to those
prodrugs of the biologically active compounds which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of a subject with undue toxicity,
irritation, allergic response, and the like, commensurate with a reasonable benefit/risk ratio,
and effective for their intended use, as well as the zwitterionic forms, where possible, of the
compounds of the invention. The term “prodrug” refers to compounds that are rapidly
transformed in vivo to yield the parent compound of the above formula, for example by
hydrolysis in blood. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-
drugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward
B. Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical

Association and Pergamon Press, 1987.



(iv) clear none (v) clear none Example 2 This example compares percutaneous oxycodone
delivery in vitro using a formulation of the present invention (Formulation 2A) and a formulation which
comprises a low polar protic solvent concentration (Formulation 2B). Details of the each formulation
are as follows: Formulation 2A Components Amounts A mixture of mono-(tocopheryl) phosphate and
di- (tocopheryl) phosphate in a ratio of 6:4 1c/ow/w Isopil§panol 70 c/ow/w Oxycodone Molecular

mass: 315.40 g/mol Meltin%_poir_\t: 218-220C 5c/ow/w HydroxyproPyI cellulose (HPC) H 1c/ow/w
A biologically active compound may be present in an amount of up to about

30%w/w of the total concentration of the carrier composition. The amount of biologically
active compound is preferably up to about 10%w/w, more preferably up to about 6%w/w,
most preferably within the range of about 0.1%w/w to about 5%w/w.

The carrier composition improves the delivery of a biological active compound by
altering the A.D.M.E. properties of the biological active compound. Not wishing to be bound
by theory, it is believed that the A.D.M.E. properties of a biological active compound are
altered because the combination of a phosphate compound of an electron transfer agent
and a relatively high concentration of a polar protic solvent changes the solubility of the
biologically active compound in different barriers (skin, mucous membranes, muscle, and
so on). This solubility change affects the residence time of the drug in these tissues and
delays, or shortens, the time at which the drug will be introduced to the elimination phase.
Accordingly, a carrier composition of the present invention can provide the advantage of:

- reduced side effects (i.e. minimalising the unrequired systemic effect);

restricting the biologically active compound distribution to specific areas (e.g.
drug-targeting);

- improving patient compliance (e.g. less amount used, smaller application);

- improving aesthetic feeling (e.g. fast-drying); and

- increasing duration of action and/or shorten onset.

A carrier composition of the present invention may also improve the bioavailability
of a biologically active compound in a subject.

The present invention can also be used in a method for treating a subject for a
pathological condition which comprises administering an effective amount of a biologically
active compound in a carrier composition of the present invention. The pathological
conditions include those that can be treated by the biologically active compound formulated
with the carrier composition.

The term “subject” as used herein refers to any animal having symptoms
associated with or caused by a pathological condition, which requires treatment with a
biologically active compound. The animal may be a mammal, preferably a human, or may
be a non-human primate or non-primates such as used in animal model testing. While it is
particularly contemplated that a formulation of the invention is suitable for use in medical
treatment of humans, it is also applicable to veterinary treatment, including treatment of
companion animals such as dogs and cats, and domestic animals such as horses, ponies,
donkeys, mules, llama, alpaca, pigs, cattle and sheep, or zoo animals such as primates,
felids, canids, bovids, and ungulates.

”

Generally, the terms “treating”, “treatment” and the like are used herein to mean
affecting a subject, tissue or cell to obtain a desired pharmacological and/or physiological

effect. The effect may be prophylactic in terms of completely or partially preventing one or



QS dH20 Formulation 2B Components Amounts A mixture of mono-(tocopheryl) phosphate and di-
(tocopheryl) phosphate in a ratio of 7:3 2c/ow/w Isopropanol 10 c/ow/w Ethanol 10 c/ow/w Oxycodone
1.5c/ow/w Carbopol NF10 0.25c/ow/w QS dH20 Formulation 2A had a pH of 6. Formulation 2B had a
pH of 6.4. Method

-17 -
more pathological conditions, and/or may be therapeutic in terms of a partial or complete
cure of one or more pathological conditions.

Routes of administration

Routes of administration can broadly be divided into a three categories by effect,
namely, “topical” where the desired effect is local, so the substance is applied directly
where its action is desired, “enteral” where the desired effect is systemic (non-local) so the
substance is given via the digestive tract, and “parenteral” where the desired effect is
systemic, so the substance is given by routes other than the digestive tract.

The U.S. Food and Drug Administration recognise 111 distinct routes of
administration. The following is a non-limiting list of examples of routes of administration.

Examples of topical routes of administration having a local effect include
epicutaneous (onto the skin) and intravitreal (onto the eye).

Examples of enteral routes of administration having a systemic (non-local) effect
include any form of administration that involves any part of the gastrointestinal tract, such
as oral (into the mouth), intranasal (into the nose), rectal (into the rectum), and vaginal (into
the vagina).

Examples of parenteral routes of administration by injection, infusion or diffusion
having a systemic effect include intravenous (into a vein), intraarterial (into an artery),
intramuscular (into a muscle), intracardiac (into the heart), subcutaneous (under the skin),
percutaneous (via needle-puncture into the skin), intradermal (into the skin itself),
intrathecal (into the spinal canal), intraperitoneal (infusion or injection into the peritoneum),
intravesical infusion (infusion into the urinary bladder), epidural (injection or infusion into
the epidural space), transdermal or transcutaneous (diffusion through the intact skin),
transmucosal (diffusion through a mucous membrane), insufflation (diffusion through the
nose), inhalational (diffusion through the mouth), sublingual (under the tongue), and buccal
(absorbed through cheek near gumline).

Formulations according to the present invention can be in any suitable
administration form (see, for example, Pharmaceutics and Pharmacy Practice, J. B.
Lippincott Company, Philadelphia, Pa., Banker and Chalmers, eds., pages 238-250
(1982)). Examples of suitable administration forms includes, but are not limited to,
solutions, liquids, suspensions, gels, poultices, reservoir patches, and creams. The
formulations may also be prepared and stored in one form and delivered in another, for
example the formulation may be stored in liquid form and delivered in the form of a foam.
The formulations and can be prepared by any methods well known in the art of pharmacy
such as described in Remington J. P., The Science and Practice of Pharmacy, ed. A. R.
Gennaro, 20" edition, Lippincott, Williams and Wilkins Baltimore, Md. (2000). Such
methods include the step of bringing into association the biologically active compound with

the carrier, and then, if necessary, shaping the formulation into the desired product.



Formulation 2A was prepared according to the preferred method described above. Formulation 2B
was similarly prepared. Full thickness rat abdominal skin was used in 12m1 vertical Franz
diffusion cells (PermeGear, PA). Rats were killed by asphyxiation using CO2 gas and the abdominal
area carefully shaved and excised. All underlying fat and connective tissue was removed. Skin was
frozen flat between sheets of aluminium foil and stored 48-20C until the morning of experimentation.
PBS was used in the Franz cells as the receptor solution (12m1) and the Franz cells had a surface
area of 1.77cm2 ARRF IO HFERTE tRRERIS e maintained at 32C. Finite dosing (40R1) was
used to approximate the Amadigonsnpdsétiarsetitie present2dveiiecenagrteghutizansdisre Gaistyletl
regularly over 4 rﬂgémégeg_etermine the percutaneous oxycodone absorption and analysed using
HPLC. The results are presented in Figure 1. The results are the averages of n=8-10 diffusion cells

conducted across two sep3FARSHRYO BIFRAFIG NI GReGE FPRROS(IRS MVolveR Rt that
Formulation 2A, edngletrenssopihiecpristicevhesiiaro irceviteatonuehtit®s/ovitwsticingddumidieeaiplete
concentration of p¥eRdRRSBH RCRMBVeE Ormulation 2B, which has a polar protic solvent concentration
of 20c/ow/w on the otherlhanq Fcr)rul ongp{ ryainﬁgin% aximumnc&)n enntrlatitcrmn(?ﬁ cr)]xycrodoREzi of
1.5c/ow/w. Althoughrb%&%&n%ulglt?onos were abIE 1o trans ern?aﬁy gefver o?ygc?doaﬁg, fe results
show that, after £¢mbirscawiiteddelateipticevenorpdovumedeistdelivetibd bylutiomiauleriasd 240
compared t0 appLAYEBDA =18 deAXEEE RN RORMYALRR AR to 40°ENREAMENGHAM IRbFQrsaylation 2A

led to a rapid rate of delivery (i.e. flux), in addition tg the increased total amount. The linear flux (J) of

percutaneous oxyEot LR ESINTUET ST PSRRI A\IRB AN R/ ARRPSIRER NGlation 2B had
flux of 5.544.h/craRosphate/ghite datth ehihéreiestise drdhsteandenteumiod witbdoe nelatalivicesdveay be
phartially attlributeqzqg@ E{é%t{lw@gﬁqgmﬁx@qﬂglea@us%ﬁ@@éiqméamlﬂmu%gﬁm%g)?mtrﬁmb@ srfllow
that Formulation 2A glso igher bipavailability. T ercentage of oxycodone delivered from the
total applied dos S S AR S8 o ST 8% DR o 4 0 T S ey 306
with Formulation ZBIeCepieRasigan is usupheFereanlatimnenenst spbdiont invention (Formulation 2A) was

capable of an increased p¥yeadRgEERCENtIEHIRILe|staitOF ereibasthRPadiosrostassumdA also
showed better p%%\%tggggggl \%g@oggrégtﬁg%%[gg Q,opr%gl\vgvni{h rqg%j;g_ect to the rate and total oxycodone

delivered, and superior bioavailabpility. Examp This example is a dose response study that
compares the performand8FA R FATRASHGE 1Y PPESBAIAVEIRTSRTPERMENRIITDE) arfP&Rtacdeous
formulation (FormatedioskdiBj to ttetatroinecthesntelativedehavolatdrs gitadsexepponseh b tailsdof the

each formulationy e &5 JOY QU QY BN SMPRARIISOMA U A HIE RLMARE-dRegphery)
phosphate and di- (tocopheryl) phosphate in a ratio of 6:4 1c/ow/w Isopropanol
of other excipients will depend on the characteristics of the biologically active compound

and the form of administration used. Examples of other excipients include additional
solvents such as water, thickeners or gelling agents, surfactants, buffers, emollients,
sweeteners, disintegrators, flavours, colours, fragrances, electrolytes, appearance
modifiers, film foaming polymers, propellants and the like. Suitable sweeteners include
sucrose, lactose, glucose, aspartame or saccharin. Suitable disintegrators include corn
starch, methylcellulose, polyvinylpyrrolidone, xanthan gum, bentonite, alginic acid or agar.
Suitable gelling agents include hydroxy propyl cellulose (HPC) and carbopol. Suitable
flavours include peppermint oil, oil of wintergreen, cherry, orange or raspberry flavouring.
Suitable propellants include butane, carbon dioxide, ethane, hydrochloroflurocarbons,
isobutane, nitrogen, nitrous oxide, propane, dimethyl ether, isopentanol, pentane and
mixtures thereof such as Propellant A-46 (20% propane and 80% isobutane). The relatively
high concentration of organic solvent may avoid the need for a further preservative to be
added; however if considered necessary, suitable preservatives that may be added include
sodium benzoate, methylparaben, propylparaben, and sodium bisulphite.

The amount of excipient or excipients, if present, is preferably up to about
10%w/w, more preferably up to about 5%w/w, most preferably up to about 3%w/w, and

even more preferably either 0.01-3%w/w or 0.1-1%w/w of the total concentration of the



70 ckw/w Oxycodone Molecular mass: 315.40 g/mol Melting point: 218-220C 5c/ow/w HPC H 1c/ow/w
QS dH20 - 22 - Formulation 3B Components Amounts A mixture of mono-(tocopheryl) phosphate
monosodium salt and di-(tocopheryl) phosphate in a ratio of 2:1 10.8c/ow/w Oxycodone.HCI Molecular
mass: 351.83 g/mol 0.7 c/ow/w Pemulen 0.7 c/ow/w QS dH20

-19-
carrier composition.

The carrier composition and formulation according to the present invention have
been found to be physically stable, have no particle size larger than 300nm. There is also
no spontaneous sol-gel transformation.

FIGURES

The examples will be described with reference to the accompanying figures in
which:

Figure 1 shows the transdermal delivery of formulations comprising oxycodone in
Franz cells in vitro;

Figures 2A and 2B show the relative behaviour of formulations comprising
oxycodone in a dose response;

Figure 3 shows comparative skin deposition results of formulations comprising
lidocaine;

Figure 4 shows comparative skin deposition results of formulations comprising
diclofenac; and

Figure 5 shows comparative skin deposition results of formulations comprising
ketorolac.

EXAMPLES

Various embodiments/aspects of the present invention will now be described with
reference to the following non-limiting examples.
Example 1

Carrier compositions were prepared according to the preferred method described
above.

Each of the five carrier compositions comprised 1%w/w of a mixture of mono-
(tocopheryl) phosphate and di-(tocopheryl) phosphate in a ratio of 8:2 and water, and the

following polar protic solvent concentrations:

% polar protic solvent
(D 50%w/v ethanol
(i) 60%w/v ethanol
(iii) 70%w/v ethanol
(iv) 80%w/v ethanol
(V) 90%w/v ethanol

Method for thermal cycling

The carrier compositions were refrigerated at about 5°C for approximately 12
hours, and then subjected to a temperature of about 30°C for approximately 12 hours for 3
cycles. Between each change of temperature the carrier compositions were left at room

temperature for 3 hours and observed for any turbidity and precipitation.



Formulation 3A had a pH of 6. Formulation 3B had a pH of 8. Method Formulation 3A was prepared
according to the preferred method described above. Formulation 3B was similarly prepared. Full
thickness rat abdominal skin was used in 12m1 vertical Franz diffusion cells (PermeGear, PA). Rats
were killed by asphyxiation using CO2 gas and the abdominal area carefully shaved and excised. All
underlying fat and connective tissue was removed. Skind¥as frozen flat between sheets of aluminium
foil and stored at -20C until the morning of experimentation. PBS was used in the Franz cells as
the receptor solution (12m1) and the Franz cells had a surface area of 1.77cmz2. During experiments,
the cells were maintained at| 32&itf-oiite dos|reré2ipita@0) was|used to approximate the conditions to be
used in vivo. Receiyer solutipp@utiene sampled regularly over|4 hours to determine the percutaneous
oxycodone absorptidh and arfigRiHYi8iAg HPRE The resulty are presented in Figures 2A and 2B.
Results Formuldtion 3AYER increased, tPRAdermal flux|compared to Formulation 3B. The use of

a high polar protic séllbnt cofi&@itration (ForillStion 3A)-allewed equivalent amounts of the preferred
(v) . o Lelear ' "t L none :
form of oxycodone (base:5¢f Wiw)tobe-formupiated: With equivalent doses between

10-200/cm2, Forgw'[:htmélzs deliveredtwice as muchoxycodone as Formulation 3B, with both
formulations exhibiting aé%o_od dose response. At a dose of 300/cm2, no further increase in

transdermal delivery is séf? SRS AATRAGTH BB CHIRBGRIS eSS EBYRMIL Y8 MEB R Rulation 3A
even at the highdstradstoofd 0 pne2e@ onelotsiorFormulalibins?dd se d espongetsiugyipadicupasgsshows

that a formulation,gf sBeMsRRRRLIRIRRLTRIFBHIgRR FAal By sTapNd ded\nrmisFANSR INose
responses. Exargglﬁ 4 This example compares the stability, skin deposition and other properties
of a formulation toéop\)'vr%sent invention (Formulation 4A) and a formulation which comprises a low
polar protic solvent concentration (FormulatidreaB)afest@is of the each formulation are as follows: - 23
- Formulation 4A Condp@megiemgnounts A mixture of mano-(tocopheAMIMREphate and di-(tocopheryl)

phosphate in a ratio Hf\anixikeRf mPpno-(tocopheryl) phosphate and di- | T%w/w
(tocopheryl) phosphate in a ratio of 6:4

Isopropanol 70%w/w
Oxycodone 5%wi/w
Molecular mass: 315.40 g/mol
Melting point: 218-220°C
Hydroxypropyl cellulose (HPC) H 1%w/w
Qs dH,0

Formulation 2B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- | 2%w/w
(tocopheryl) phosphate in a ratio of 7:3

Isopropanol 10%w/w
Ethanol 10%w/iw
Oxycodone 1.5%w/w
Carbopol NF10 0.25%w/w
QS dH,0
Formulation 2A had a pH of 6. Formulation 2B had a pH of 6.4.
Method

Formulation 2A was prepared according to the preferred method described
above. Formulation 2B was similarly prepared.

Full thickness rat abdominal skin was used in 12ml vertical Franz diffusion cells
(PermeGear, PA). Rats were killed by asphyxiation using CO, gas and the abdominal area
carefully shaved and excised. All underlying fat and connective tissue was removed. Skin
was frozen flat between sheets of aluminium foil and stored at -20°C until the morning of
experimentation.

PBS was used in the Franz cells as the receptor solution (12ml) and the Franz
cells had a surface area of 1.77cm?. During experiments, the cells were maintained at

32°C. Finite dosing (40pl) was used to approximate the conditions to be used in vivo.



Ethanol 80c/ow/w Lidocaine base Molecular mass: 234.34 Melting point: 68C 5c/ow/w Hydroxypropyl
cellulose(GPHX grade, where G is the Molecular mass grade, PHX means pharmaceutical grade.)
3c/ow/w QS dH20 Formulation 4B Components Amounts A mixture of mono-(tocopheryl) phosphate
and di-(tocopheryl) phosphate in a ratio of 2:1 1c/ow/w Ethanol 30c/ow/w Lidocaine base Molecular
mass: 234.34 Melting point: 68C 1c/ow/w Carbopol (CP2384)

Receiver solutions were sampled regularly over 4 hours to determine the percutaneous

oxycodone absorption and analysed using HPLC. The results are presented in Figure 1.

The results are the averages of n=8-10 diffusion cells conducted across two separate days.

Bars represent SEM.

Results

It was found that Formulation 2A, which has a polar protic solvent concentration of
70%w/w, could maintain a concentration of oxycodone of 5%w/w. Formulation 2B, which
has a polar protic solvent concentration of 20%w/w on the other hand, could only maintain
a maximum concentration of oxycodone of 1.5%w/w.

Although both formulations were able to transdermally deliver oxycodone, the
results show that, after 4 hours, approximately 130ug of oxycodone was delivered by
Formulation 2A compared to approximately 18ug delivered by Formulation 2B.

The drying time for Formulation 2A led to a rapid rate of delivery (i.e. flux), in
addition to the increased total amount. The linear flux (J) of percutaneous oxycodone
absorption for Formulation 2A was 40pg.h/cm2, whereas Formulation 2B had flux of
5.54ug.h/cm?.

While both the increased flux and amount of oxycodone delivered may be partially
attributed to the increased oxycodone concentration (and subsequent dose), the results
show that Formulation 2A also had higher bioavailability. The percentage of oxycodone
delivered from the total applied dose was approximately 8% with Formulation 2A compared
to only approximately 3% with Formulation 2B.

Conclusion

The formulation of the present invention (Formulation 2A) was capable of an
increased oxycodone concentration relative to Formulation 2B. Formulation 2A also
showed better percutaneous oxycodone absorption, both with respect to the rate and total
oxycodone delivered, and superior bioavailability.

Example 3

This example is a dose response study that compares the performance of a
formulation of the present invention (Formulation 3A) and an aqueous formulation
(Formulation 3B) to determine their relative behaviour in a dose response. Details of the

each formulation are as follows:

Formulation 3A

Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- | 1%w/w
(tocopheryl) phosphate in a ratio of 6:4

Isopropanol 70%w/w
Oxycodone 5%wi/w

Molecular mass: 315.40 g/mol
Melting point: 218-220°C

HPC H 1%w/w
QS dH,0




lc/ow/w QS dH20 Method Formulation 4A was prepared according to the preferred method
described above. Formulation 4B was similarly prepared. Results The results of a visual stability
test showed that, after 3 days of storage, there were no physical changes noted with Formulation 4A
whereas a precipitate had formed with Formulation 4B. After 4 hours of administration,
Formulation 4A had a significant skin deposition (4) con{¥ared to Formulation 4B, as shown in Figure

3. Conclusion Ih&te&ﬂtsshgwedihaLaigmauJaugn@uherpLeseanA@nuer (Formulation 4A)

was stable and had impreved '*thery compu. QAP ABIation 4B Example 5 This example
; 0 On,e\[l,‘,\:*:,m and-ather-pronetties-of-aforr NRQURLS . ; ;

compares the stablllt %?HBH i ath RS tiesof afot miasoL Rf the-present invention

(Formulation 5A) and ﬁ\ 9 H;?]qg: gﬂﬁ%ﬁé@@ gg\é & jpratic solvent concentration

(Formulation 5B). Detalrgt@‘(;hg each formulatlon are as fol ows: Formulation 5A Components Amounts
A mixture of mono-(toCxpbsiyhepiOisphate and di-(tocopheryl) phospbatgwma ratio| of 6:4 1c/ow/w

Isopropanol 70c/ow/whBielofen awske thldhgimol
Pemulen 0.7%w/w

QS dH,0
Formulation 3A had a pH of 6. Formulation 3B had a pH of 8.

Method

Formulation 3A was prepared according to the preferred method described
above. Formulation 3B was similarly prepared.

Full thickness rat abdominal skin was used in 12ml vertical Franz diffusion cells
(PermeGear, PA). Rats were killed by asphyxiation using CO, gas and the abdominal area
carefully shaved and excised. All underlying fat and connective tissue was removed. Skin
was frozen flat between sheets of aluminium foil and stored at -20°C until the morning of
experimentation.

PBS was used in the Franz cells as the receptor solution (12ml) and the Franz
cells had a surface area of 1.77cm?. During experiments, the cells were maintained at
32°C. Finite dosing (20-60ul) was used to approximate the conditions to be used in vivo.
Receiver solutions were sampled regularly over 4 hours to determine the percutaneous
oxycodone absorption and analysed using HPLC. The results are presented in Figures 2A
and 2B.

Results

Formulation 3A had increased transdermal flux compared to Formulation 3B. The
use of a high polar protic solvent concentration (Formulation 3A) allowed equivalent
amounts of the preferred form of oxycodone (base; 5%w/w) to be formulated.

With equivalent doses between 10-20pl/cm?, Formulation 3A delivered twice as
much oxycodone as Formulation 3B, with both formulations exhibiting a good dose
response. At a dose of 30ul/cm?, no further increase in transdermal delivery is seen with
Formulation 3B. The dose response continues for Formulation 3A even at the highest dose
of 30pl/cm?.

Conclusion

This dose response study particularly shows that a formulation of the present
invention (Formulation 3A) allows for wider dynamic range in dose responses.
Example 4

This example compares the stability, skin deposition and other properties of a
formulation of the present invention (Formulation 4A) and a formulation which comprises a
low polar protic solvent concentration (Formulation 4B). Details of the each formulation are

as follows:



2c/ow/w - 24 - Hydroxypropyl cellulose (GPHX grade, where G is the Molecular mass grade, PHX
means pharmaceutical grade.) 3c/ow/w QS dH20 Formulation 5B Components Amounts A mixture of
mono-(tocopheryl) phosphate and di-(tocopheryl) phosphate in a ratio of 6:4 1c/ow/w Isopropanol
10c/ow/w Diclofenac diethylamine 1 c/ow/w Hydroxypropyl cellulose (GPHX grade, where G is the
Molecular mass grade, PHX means pharmaceutical gradé.) 0.6¢c/ow/w QS dH20

Formulation 4A
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%w/iw
phosphate in a ratio of 8:2
Ethanol 80%w/w
Lidocaine base 5%w/w
Molecular mass: 234.34
Melting point: 68°C
Hydroxypropyl cellulose(GPHX grade, where G is the 3%w/w
Molecular mass grade, PHX means pharmaceutical grade.)
Qs dH,0

Formulation 4B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%w/w
phosphate in a ratio of 2:1
Ethanol 30%w/w
Lidocaine base 1%w/w
Molecular mass: 234.34
Melting point: 68°C
Carbopol (CP934) 1%w/w
QS dH,0
Method

Formulation 4A was prepared according to the preferred method described
above. Formulation 4B was similarly prepared.
Results

The results of a visual stability test showed that, after 3 days of storage, there
were no physical changes noted with Formulation 4A whereas a precipitate had formed
with Formulation 4B.

After 4 hours of administration, Formulation 4A had a significant skin deposition
(ng) compared to Formulation 4B, as shown in Figure 3.
Conclusion

The results showed that a formulation of the present invention (Formulation 4A)
was stable and had improved delivery compared to Formulation 4B.
Example 5

This example compares the stability, skin deposition and other properties of a
formulation of the present invention (Formulation 5A) and a formulation which comprises a
low polar protic solvent concentration (Formulation 5B). Details of the each formulation are

as follows:

Formulation 5A
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%wiw
phosphate in a ratio of 6:4
Isopropanol 70%w/w
Diclofenac diethylamine 2%wiw




Method

Diclofenac Formulation 5A was prepared according to the preferred method described

above. Formulation 5B was similarly prepared. Results The results of a visual stability test
showed that, after 3 days of storage, there were no physical changes noted with Formulation 5A
whereas a precipitate had formed with Formulation 5B. After 4 hours of administration,

Formulation 5A had a significant skin deposition (4) conifdared to Formulation 5B, as shown in Figure

4. In Figure 4, Formulations 5A and 5B are also compared to the commercially available product
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Formulation 6A Compggents Ao A-mixture o o-(tocopheryl)phosphate anpdi=(tocopheryl)
phosphate in a ratio G L o RO D 3P STl T SRR I ol O/
Hydroxypropy! cellulpgadéphiteigeadao where G is the Molecular mass grade, PHX means
pharmaceutical grade)s3pfopéhol 10%w/w

Diclofenac diethylamine 1%wiw

Hydroxypropyl cellulose (GPHX grade, where G is the 0.6%w/w

Molecular mass grade, PHX means pharmaceutical grade.)

QS dH,0

Method

Diclofenac Formulation 5A was prepared according to the preferred method
described above. Formulation 5B was similarly prepared.
Results

The results of a visual stability test showed that, after 3 days of storage, there
were no physical changes noted with Formulation 5A whereas a precipitate had formed
with Formulation 5B.

After 4 hours of administration, Formulation 5A had a significant skin deposition
(ng) compared to Formulation 5B, as shown in Figure 4. In Figure 4, Formulations 5A and
5B are also compared to the commercially available product comprising diclofenac
Voltaren®.
Conclusion

The results showed that a formulation of the present invention (Formulation 5A)
was stable and had improved delivery compared to Formulation 5B.
Example 6

This example compares the stability, skin permeation and other properties of a
formulation of the present invention (Formulation 6A) and a formulation which comprises a
low polar protic solvent concentration (Formulation 6B). Details of the each formulation are

as follows:

Formulation 6A
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%wiw
phosphate in a ratio of 6:4

Isopropanol 70%w/w
Ketorolac tromethamine 2%w/w
Hydroxypropyl cellulose (GPHX grade, where G is the 3%w/w
Molecular mass grade, PHX means pharmaceutical grade)

QS dH,0

Formulation 6B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%wiw

IS fFK@NpPle compares the stability, Skin permeation and other properties of a
formulation of the present invention (Formulation 6A) and a formulation which comprises a
protic solvent concentration-{(Formulation-6B)Detai i

low polar



QS dH20 Formulation 6B Components Amounts A mixture of mono-(tocopheryl) phosphate and
di-(tocopheryl) 1c/ow/w - 25 - phosphate in a ratio of 6:4 Isopropanol 10c/ow/w Ketorolac
tromethamine 2c/ow/w Hydroxypropyl cellulose (GPHX grade, where G is the Molecular mass grade,

PHX means pharmaceutical grade) 0.6c/ow/w QS dH20
-25-

phosphate in a ratio of 6:4
Isopropanol 10%w/w
Ketorolac tromethamine 2%w/w
Hydroxypropyl cellulose (GPHX grade, where G is the 0.6%w/w
Molecular mass grade, PHX means pharmaceutical grade)
Qs dH,0

Method

Formulation 6A was prepared according to the preferred method described
above. Formulation 6B was similarly prepared.

A skin permeation test similar to that conducted for Example 2 was also
conducted with the formulations.
Results

The results of a visual stability test showed that, after 3 days of storage, there
were no physical changes noted with Formulation 6A whereas a precipitate had formed
with Formulation 6B.

After 4 hours of administration, Formulation 6A had a significant skin deposition
(ng) compared to Formulation 6B, as shown in Figure 5.
Conclusion

The results showed that a formulation of the present invention (Formulation 6A)
was stable and had improved delivery compared to Formulation 6B.
Example 7

This example compares the stability and other properties of a formulation of the
present invention (Formulation 7A) and a formulation which comprises a low polar protic

solvent concentration (Formulation 7B). Details of the each formulation are as follows:

Formulation 7A
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%wiw
phosphate in a ratio of 6:4

Isopropanol 70%w/w
Felodipine 1%w/w
Qs dH,0

Formulation 7B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl) 1%w/w
phosphate in a ratio of 2:1

Isopropanol 10%w/w
Felodipine 1%wiw
Hydroxypropyl cellulose (GPHX grade, where G is the 3%w/w
Molecular mass grade, PHX means pharmaceutical grade.)
QS dH,0

Method

Formulation 7A was prepared according to the preferred method described

above. Formulation 7B was similarly prepared.



Method Formulation 6A was prepared according to the preferred method described above.
Formulation 6B was similarly prepared. A skin permeation test similar to that conducted for
Example 2 was also conducted with the formulations. Results The results of a visual stability test
showed that, after 3 days of storage, there were no physical changes noted with Formulation 6A
whereas a precipitate had formed with Formulation 6B: 26 - After 4 hours of administration,
Formulation 6A had a significant skin deposition (4) compared to Formulation 6B, as shown in Figure
5. Conclusion = results showed that a formulation of the present invention (Formulation 6A)
was stable and had imprdvedeselivehaotavwpatebility festishawadiheB afisahtisles Pf storaféithesample
compares the stafiligynaiyhibsrepRetias<f iforaialienPf Ahenaress BtpRaEeNHdwEREEation 7A)
and a formulation }/t\(]hl'g%rg s gn%ris%s a low polar protic solvent concentration (Formulation 7B). Details of
the each formulation are as %olrl]ows: Formulation 7A Components Amounts A mixture of
mono-(tocopheryl) phosphiRedhrl & qteespneralomnbspRdeiion 4/ raad asEafitardwin feepriieanol
70c/ow/w Felodipjrg dokiearée 1@ Borthidtion 7B.
Conclusion
The results showed that a formulation of the present invention (Formulation 7A)
was stable and had improved delivery compared to Formulation 7B.
It will be understood to persons skilled in the art of the invention that many

modifications may be made without departing from the spirit and scope of the invention.



Formulation 7B Components Amounts A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl)
phosphate in a ratio of 2:1 1c/ow/w Isopropanol 1 0 c/ow/w Felodipine 1 c/ow/w Hydroxypropyl
cellulose (GPHX grade, where G is the Molecular mass grade, PHX means pharmaceutical grade.)
3c/ow/w QS dH20 Method Formulation 7A was prepared according to the preferred method
described above. Formulation 7B was similarly prepare@’ - 26 - Results The results of a visual
stability test showed that, after 3 days of storage, there were no physical changes noted with
Formulation 7A a precipitate had formed with Formulation 7B.

1. A carrier composition for delivery of a biologically active compound comprising a
phosphate compound of an electron transfer agent and a polar protic solvent selected from
the group consisting of acyclic alcohols, alkyl esters, ketones and nitrates, wherein the
polar protic solvent concentration is within the range of about 60%w/w to about 90%w/w of
the total concentration of the carrier composition.

2. The carrier composition of claim 1, wherein the polar protic solvent concentration
is within the range of about 65%w/w to about 85%w/w, about 70%w/w to about 80%w/w,
or about 50%w/w to about 60%w/w, or about 60%w/w to about 70%w/w, or about 80%w/w

to about 90%w/w.

3. The carrier composition of claim 1, wherein the polar protic solvent is an acyclic
alcohol.
4. The carrier composition of claim 1, wherein the acyclic alcohol is selected from

the group consisting of C4-C,4 acyclic alcohols, polyols of C4-C, acyclic alcohols,
polymers of C4-C,4 acyclic alcohols, and ester, alkyl ester and ether derivatives thereof.
5. The carrier composition of claim 4, wherein the acyclic alcohol is ethanol, n-
propanol, isopropanol, ethylene glycol, propylene glycol, polyethylene glycol,

diethylene glycol monoethylether or ethyl acetate.

6. The carrier composition of claim 1, wherein the polar protic solvent is a
ketone.
7. The carrier composition of claim 6, wherein the ketone is methyl isobutyl

ketone or acetone.

8. The carrier composition of claim 1, wherein the polar protic solvent is a nitrile.
9. The carrier composition of claim 8, wherein the nitrile is acetonitrile.
10. The carrier composition of claim 1, wherein the electron transfer agent is a

hydroxy chroman.

11. The carrier composition of claim 10, wherein the hydroxy chroman is a tocopherol
or a tocotrienol.

12. The carrier composition of claim 11, wherein the phosphate compound of
tocopherol is selected from the group consisting of mono-(tocopheryl) phosphate, mono-
(tocopheryl) phosphate monosodium salt, mono-(tocopheryl) phosphate monopotassium
salt, mono-(tocopheryl) phosphate disodium salt, mono-(tocopheryl) phosphate
dipotassium salt, di-(tocopheryl) phosphate, di-(tocopheryl) phosphate monosodium salt,
di-(tocopheryl) phosphate monopotassium salt, or a mixture thereof.

13. The carrier composition of claim 12, wherein the phosphate compound of



After 4 hours of administration, Formulation 7A had a significant skin deposition (4) compared to
Formulation 7B. Conclusion The results showed that a formulation of the present invention
(Formulation 7A) was stable and had improved delivery compared to Formulation 7B. It will be
understood to persons skilled in the art of the invention that many modifications may be made without
departing from the spirit and scope of the invention. - 228 CLAIMS 1. A carrier composition for
delivery of a biolggically active compound comprising a phosphate compound of an electron transfer
agent and a polal BB Sl &AY S350 FGRR (Res FBCTy LBHRIAG &t Ay RECRESHI SR ters,
ketones and nitratés, whéhsigatiiepesiaprpsiivn sbrieint tdnvestaiatibe iixithiof therpapdieesiapolit
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65cYow/w to about 8 %%WRN, about 78cYowhw to abbut c/%)w/w, or about 50c/ow/w to about
60c/ow/w, or abolt- 60c/oUiR\CEs Eh 60 PO AT CBB oW 8GHIANA RIS BRRIE COURNIAWT 81 The carrier
composition of claigbtrbnwiaasein dhenpisl pregEntith sl \w@miuat antiae el ¢arlge Bohbdut DIt vaviieto
composition of clgi, oAgIein B ALY AlRANG LIS SEIRFISH T APLIDE G 81R, ERNTISHNG Ol 4
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acyclic alcohols, p of C1-C4 acyclic alcohols, polymers of C1-C4 acyclic alco , and ester,
alkyl ester and eﬂfé}gﬂéh‘?rgﬂ\%@‘fh@ré%‘??t@.%”}‘(@ ’c%[rﬁ*é?%ér%w&i%?%%i% A yh @RIV tHE4¢Yclic
alcohol is ethanolo apoap&sialyisoprapamd, (Etsylenegiypoat, ptopyiene ajyaol pelywathiiensaylycol,
diethylene gcholmggm%wm%é)&m[ylcgm%orﬁ. The carrier composition of claim 1, wherein the

polar protic solvent is a ketone. 7. The carrier composition of claim 6, wherein the ketone is methyl

isobutyl ketone oFicetoneSe®! FRESRHALE EOMANYEESHA HRaien ransieeAotnEErdIAPEIR Wivent is a
nitrile. 9. The casdbecbsajpotit drooftotagne@ eaneistingtbbagitclle acauatonikilesterd. KEtrnesa aigr
composition of C'ﬁiitmela’inﬂ%%@hU’ﬂﬁcﬁlWﬁé@ﬂﬁ%@rﬂﬁ&ﬁiﬂ%rﬂ IvraxsHesemaRotit SolBR CATIET
composition of claim 1Ot’ vtvherein.th]hetn%droxg chroman 15 a tof?ogglerto ol a/totht}qie ?I] 12. The carrier
composition of AT T AR the p & a?eacé)r%podﬁwvc\s ?océ’bjh rc{fvlvsv%(e) ected flom the group
consisting of mosengericpiesrgitmesraceMmpeiiitocopheryl) phosphate monosodium salt,
mono—gtocopﬂeryil)rpﬂosnhh@temrf@d_ pmaﬁﬁépalaaﬁgk,dme@r(ée?apm@wlb@bp%amteﬁiﬁ@dég@ walt, )
mono-(tocophery sphate.dipotassium salt, di-(tocqpher osphate, di-(toco osphate
monosodium salf@?ﬁ’-?&&%ﬁ&ﬁ%ﬁgsﬁ% éjemdgrqch%g agsg?l?]r%( %gﬁ,rgrfga%?; UF ?ﬁteaf%gi%l Bl%rhe carrier
composition of cleific130/\eREHSHH tRERIAGIRReRIRSLIS G gTieved.

18. A formulation comprising a carrier composition of claim 1 and a biologically active
compound.
19. The formulation of claim 18, wherein the biologically active compound is lipophilic

having a logP value within the range of about 1 to about 5.

20. The formulation of claim 18, wherein the biologically active compound has a
relatively low molecular mass and/or a relatively low melting point.

21. The formulation of claim 18, wherein the biologically active compound is present
in an amount of up to about 30%w/w of the total concentration of the carrier composition.
22. The formulation of claim 21, wherein the biologically active compound is selected
from the group consisting of lidocaine, diclofenac, ketorolac, prilocaine, halobetasol,
hydrocortisor, and combinations thereof.

23. The formulation of claim 22, wherein the biologically active compound is present
in an amount of up to 5%w/w of the total concentration of the carrier composition.

24. A process for the preparation of a formulation of claim 18 comprising the step of
adding a biologically active compound to a carrier composition of claim 1.

25. Use of a carrier composition of claim 1 to improve the delivery of a biologically
active compound formulated with the carrier composition, or to alter A.D.M.E. properties of
a biologically active compound, or to improve the bioavailability of a biologically active
compound in a subject.



- 28 - tocopherol is a mixture of a mono-(tocopheryl) phosphate to a di-(tocopheryl) phosphate. 14.
The carrier composition of claim 13, wherein the mixture of a mono-(tocopheryl) phosphate to a
di-(tocopheryl) phosphate is in a ratio of at least 2:1, or within the range of about 4:1 to about 1:4, or
within the range of about 6:4 to about 8:2. 15. The carrier composition of claim 1, wherein the
phosphate compound of an electron transfer agent is pré8ent in an amount within the range of about
0.01c/ow/w to abgut 200% or,about 0.01c/ow/w t%abouﬁ?l%c/,om{/w, r.about 0.01c/ow/w to about
5c/ow/w, or abo Q).Olc/ 8da85ﬂ? H?S\ﬁ/w,bl% baRE8IRAT -8B 'H?QLWEVS A B S Bout
10c/ow/w to abo@dTiuAieting, air effsstiv©05u/oleia kivlabicalyoatiyewsmeruakddtatwibireat bethe total

concentration of HaeneRdied CoRMRRHESR - sdfeddFErREA RRRIPNACEANROMBR St slactron transfer
agent and a polar oonrqogcn%oig/%r}t S aIﬁacdtlend frani épgo rogsqtigg%gataiw Pf acyclic alcohols, alkylesters,
ketones and nitrifés A the manutacture of the carrlerpcomposmon, wherein the polar protic solvent
concentration is within the range of about 60c/ow/w to about 90c/ow/w of the total concentration of the
carrier composition. 17. A process for the preparation of a carrier composition of claim 1 comprising
the step of combining the phosphate compound of the electron transfer agent and the polar protic
solvent until complete homogenisation is achieved. 18. A formulation comprising a carrier composition
of claim 1 and a biologically active compound. 19. The formulation of claim 18, wherein the
biologically active compound is lipophilic having a logP value within the range of about 1 to about 5.
20. The formulation of claim 18, wherein the biologically active compound has a relatively low
molecular mass and/or a relatively low melting point. 21. The formulation of claim 18, wherein the
biologically active compound is present in an amount of up to about 30c/ow/w of the total
concentration of the carrier composition. 22. The formulation of claim 21, wherein the biologically
active compound is selected from the group consisting of lidocaine, diclofenac, ketorolac, prilocaine,
halobetasol, hydrocortisor, and combinations thereof. 23. The formulation of claim 22, wherein the
biologically active compound is present in an amount of up to 5¢c/ow/w of the total concentration of the
carrier composition. 24. A process for the preparation of a formulation of claim 18 comprising the step
of adding a biologically active compound to a carrier composition of claim 1. 25. Use of a carrier
composition of claim 1 to improve the delivery of a biologically active compound formulated with the
carrier composition, or to alter A.D.M.E. properties of a biologically active compound, or to improve the
bioavailability of a biologically active compound in a subject. - 29 - 26.A method for treating a subject
for a pathological condition which comprises administering an effective amount of a biologically active
compound that will treat the pathological condition to a subject in need thereof, wherein the biologically
active compound is formulated in a carrier composition of claim 1.



