- 1- 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 of common generalkhewledge; or known to be relevant to an
attempt to solve any problem with which this specification is concerned. Drug delivery is the
method or procegggﬁé@gﬁhﬂ&% a pharmaceutical compound to achieve a therapeutic effect in
humans and animals.  Thelpregetiéliventiteckxidediesahravedeprsitiene fopdeliterinub kinledicatwailability,
safety, duration, gRRe! YniFiRASS, of the pharmaceutical compound. When developing drug
delivery technologies, problems likely to be encountered include compatibility of the drug delivery
system and the ﬁéﬁ%&&%ﬂgg compound, maintaining an adequate and effective duration, potential
for side effects, and meetingipatietifictionemierce domliveniphetrrcdlemohkoonietgedaceferreshly drug
delivery technologigs dadlshast-efcfaricest HRBIRYBMBMHS @H%ﬁ%@.@m‘w% docuAeﬁp@Bﬂ@Memere is
still a need for alteirnate dru dellverg qmst hic effecE Yely delv & I% cﬁgj K It has
surprisingly been ounH ﬁ1§ 3 cAMiér COI‘?]%IOOSE]ItIO%reCOOI’WS?IgIn P ”ﬂ”g tecompouriuor an sléctron
transfer agent an@ ﬁ‘?@é@ﬂﬁél%@ﬁ“@@iﬁ@%ﬂﬁ@@ﬁ'éﬂﬁWﬁPmbﬁwﬁl\P@ﬁ%&ﬁ\{ﬁﬁbﬁ@\?@ giemeliteery of a

biological active eeRaNstoblem WEEWIEIHRGHIR apﬁ@t@ﬁpﬁqg edribernagention there is provided a carrier
composition for delivery (H b&gmg c%lyhg%lg [F)%J& cggggﬁﬁjl%geﬁ ho F?Qﬁgc(éﬁ Bpund of an
vent se

electron transfer agent and 4 polar Protic so ected from the groupi consisting of acyclic
alcohols, alkyl eﬁ@@%ﬁ%@ﬁﬁd%ﬁﬁ%@%ﬂ%@ﬁq%w&%mt concentration is within the
range of about 60c/ow/w Deug lafelit &) céonrviogicd rani leearnizanrioptia nodfrire easiver siGmipg Stidety,

There is also prog&p%Hs&]ggtaopQMa@ fﬁ%@ﬁ%&ﬁ@& gb@ﬁﬁmaransfer 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 UBRTFSY ﬁ'BH'W&W%YﬁPéEsCTHB'%Q@ﬁ i %Hﬁ%?ﬁilf‘@ya{op'ﬂ%%?%{@%r&ﬂ]pound
of an electron treunsﬁmieagmlnailbdlta pdter protideodve By sienl auhtipgieanoevegtcrbatiopogndchieved.

The polar protic sQlyaaheRNSeRYAHIRRIaNEHECIRG PR O RISTRERRlY AROHFQRS/avY whdetRBout
90c/ow/w, more preferablﬁ about 5c/ow/w io aboyt 85c/ow/w, mosgé)referablg eJaibout 7 c/%w/w to

about 80c/ow/w. TRISEN S WRYFASEANTLOTPLAR 6% 8 797 APNS BRNISELT SBBRMIPEEiedies
60%w/w, about dotanarivtdesyedtimows ruiants aisoeaS0IIeASY to about 90c/ow/w. In one

embodiment the polar IOfﬁ%o‘i@ifv@Qtti$e?é1|§l§MPHQw§&0rB@blehfé@%60d@|&@My@@mb%ﬁi@lﬁ?ded from
the group con5|st|ﬂg§9v (}/C|IC alcohols, polyols of C1- C4 acyclic alcohols, polymers of C1-C4

acyclic alcohols, an etér aIY<yI €Ster and ether derivatives thereof. More particularly, the acyclic
alcohol is ethanoBWHWMARANol, isopropanol, ethylene glycol, propylene glycol, polyethylene glycol,
diethylene glycol monoethyigikarppisiatybacrt@iad that albaeme esripedimatbihsripalie pradpraal/ent

may be & Ketone MR A P 0P AN B BN IR ARG B RGOy prond” one

embodiment, the r protic solvent is a nitri ore particular e nitrile ketone may be acetonltrlle.
The electron trarHERGER R Y5 hdsHiRIXi M PO I BRI AFANE £aBBPHPBUNG thereof. In a preferred
embodiment the electronAcansiiay ageffitisza et toxiyechventian trefér ablyidetbe chsimitasdositpierol or
tocotrienol. 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



Phosphate compounds of tocopherol may be 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 mixtére thereof. When the carrier
composition comprises a mixture of a mono-(tocopheryl) phosphate toa di-(tocopher{ggghospr:)ate, the

ratio is preferablPaeRAL O AWHIGRABPAAIKY Wit RAUHD Yalye'D PABIE LA VAY AFORHY 88 7yt

preferably within dheutsddgevdl about 6:4 to about 8:2. In preferred embodiments the ratio is about 6:4 or

about8:2.  The carmigi,ARIIRASHIRRAMBNIRSHHRIGSPERAR SAABRIDH QSRR FRCRransfer
agent in an amount within the range offg)(r{%s\;%gly about 0.01c/ow/w to about 20c/ow/w, more

preferably about 3BLEI NP EI5SHR BSOS Bl A AV 0T BISIRT B WA PEEYowiw
or about 0.01c/oWArtgchbaigohofowdlyroethef otdl caryctinaiatibeloitiktestatielkgbeaisositibather one

embodiment the gayitisteemhRRSIHOM&RIPRIsER ) PResRDAlE £5BAY BEhMAalRSGIEABI fransfer agent in
an amount WlthlnI StheIr Oraég 8 h@%o%t .((:)O]]c/(?W/ e%% a y%gF 28{%\"{4% ere }e/ro % %I%) gr'g O.(PSC/OW/W, about
0.1c/ow/w or abott SfSwnv CThYa Farther e mBBYime “a range of abodt oW {0 aeo%kiﬂOC/ow/w or
about 10c/ow/w tHAISStIYIEeEORIRiMMECBEtased. In a second aspect of the invention there is
provided a formulation comgiisngbbitntsit it poRNGHSRBA tbjalegitibhactivers paipaikl,

There is also proyi ?Qt&mgrr%%?%% fr%@;f 8 é}gegfgmg%ra e%;g% ef%gg_ulatlon which comprises the step of

adding a biologically active compount arrier composition. - 3 - In one embodiment, the
biologically active compotiriifseipiastimenhatrr 2N psEcraluenivitidnithie rifrye earigseny ©fabout 5.
The biolpgicall_y aﬁﬁiﬂekemn@melscemmfmmbly has a relatively low m_olecular mass and a relatively
low melting point. ARIQIogISAIlVARILYS SOIAPRINDMAYRENESAT IR AN R LS R, AR about

30c/ow/w of the total concentration of the carrier composition. In a third aspect of the invention there is
provided use of tHEERH B GBEERiBRRBARBROINS FlEHAMERYSE 2878IdY R NS 2R ¥BAThound
formulated with theefegaakiyracongbesitiors tocoph@teboee tiecalsenptovided use of the carrier composition to

alter A.D.M.E. propertiesgHR SHHO QAN AEY\G ©RBIREHIIthay be slBBIG I IREGRIQY idrdistif Of the

[ ition to | the bi ilability of & biologically actj di bject.
I a fourth aspec?PEHE | EIB M TR FoTRE LoseRPa P bty BoCeRab Tl fatBlogica

condition which dtaegriwey)ahesnistermgnanasisitivesalinmane-dioadpietad) chipprictiedisoipoaaldl in the

carrier compositigibnbhR RshsiapiraksraditipotalialvdsathasadbsHean) i depatrs By tbspiriggically
active compound LormHI:f\ted with the carlrieJ. omposition. DETAiILED DE{SCRIPTI(RN . A carrier

.. ospnate monos? ium salt |-itoc p e(r))é%ﬂh?sphae monopotassiu SaI , Or a mixwure
composition of tHe prgsent Invention comprises a’p ate"compound of an electron transter agent
and a relatively Hifi&@bncentration of a polar protic solvent. A biologically active compound may be
formulated with a carrier poapositiarief tompsesentiveniR oI deaionmtaiopRery)  In this
specification, exgRLIRSLG N COREM) LEAMIR BIRNYISS. DS Wols-isomRLiass fcpmprises”, and

"comprising” mean "include”, "includes ng" respectively, 1.€. when the invention is
described or defiR&EERPYMHPIRyepee ffPrabfulde 2PqHbliE EhBbRIFFREARY JfithiB YsRIgRntion
may also includeaaddittohal ébatui@g. Rhosiehatecoampionantt dficaratdastiboutradsieniagest2. The

term "electron transfer ageftcAR{ErSm b i{LRaLIPAYSPRANCSRPOIKIRE R MBiCta Rrtne

non-phosphorylated form, can accept an electron to generate a relatively stable molecular radical or

can accept two efEERHASIATIRMRLHENELIRH NG 28 HEIFARNAPAHEO AT &ML RRRY LM, BSmples
of electron transferetgabiisarait 86 tHanoxiteattsuhn d%evativeipthterebly about Th&%erm taabiaxidant”

refers to a moleckdg paRakIsAf §IOVWIRGWPIIUBYRNIE N er xddatip Bt athaticRIesElesixidation is a
chemical reaction that transfers electrorés from a substance to I;im oxidizin%ﬁageﬂt. Oxigation reactions
]

can produce freeTAdCRIE W |G PR T R SRS é%récggflosr.'s 48PHtE Cerminate these
chain reactions bSpreraewief freeleadicdrantienradiitisamaneanibiitothiesritgtiefrrbericlidn%meing
oxidized themselesh s B4R bratiaidasict aesyieR radoing aeentsr abdut 1%w/MNHaxidaRss are

generally classified into twq broad divisions, din 0 ether th re soluble in water
Chycrophiic) or ToTOET R ARG R RO B OO IE AT S e
antioxidant. CaroterRéWmaydtfer8edvitamin E), retinol (Vitamin A), ubiquinol (the reduced form of

coenzyme Q) and calcifenph(34tand adppetref exaimpletontthigie ispittvlecartixitanton 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.



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.3 -  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 afbREd FRRARESRENS BIRGRIGHY S HKATOIRBIIE SdRWBRAIR RAMRM RIS for
penetration into bialegistlimbentareyees.aBoat deavatit/esTok \itawgicaly ractiy é eootpssifibal s "hydroxy

chromans”. BothincopBRrAlS andidacalisRolbReaH: IRAPhA: helh e bR Aefdeiadorms, _
determined by the number and location of meth 'I’tﬁétoﬁl:fl‘%z on the chroman ring, The tocotrienols differ

from the analogous tocophBFS RS V1R SR RS RUBREBIMER Rjdir%&%lb%tside chain.
The various form30&§W/iranhineEotarecshesntidbipi-ofr thelea (ierREMPsitidk2 R3 a-tocopherol CH3 CH3 CH3

a-tocotrienol CH3GH3r&E b &xtecarnpiehfioi $here is provided use of the carrier composition to improve

the delivery of a biologically active compound formulated with the carrier composition.

There is also provided use of the carrier composition to alter A.D.M.E. properties
of a biologically 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.



H CH3 p-tocotrienol CH3 H CH3 y-tocopherol CH3 CHS3 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 corupRisidi laserig iSRS YRtrGRIBRaHNG: WRRIRAC RGRIThROO jS

formed between an oxygen a¥o itypicall originating from hrxdr%gl group o{ the com oundgnd the
alcl %r%l 1tamin ﬁgé €S I everal for % twWo major torms are {tamln
phosphorous atom of a phosphate group ~IN thi§ ‘context, the compound IS an eléctron transfer

agent. The hespieateletrrmpbanttivitayinB:d pacititie. ehairraisferophidspeians Wirestiee/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&éjocgg%é&)s% éw}%ﬁggﬁgﬁﬁ%&%&iﬁ% aeg % aﬁ%c%r@ﬁfé%rrt{%ggﬁ' metal
salts, for example sodiumM\hagifidan opeesaliym Bprg L slersHPeARsresbiRi BRGYSRR &ssalts are
preferred. Thesdanmmm mrudemmhiatemm mleumis/ev_zhaa_éeeom@smredmmmﬁmte 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

Skt Ay g g e i N
xamples include m , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
cyclohexyl hepty CTENb LA BB RV A S HEH) AR SF A S BRATRE™ = DRGA the
electron transfer gigepi ¢ ttrcopheeohdene mpbles ey plscipmanbacormprhatel srofrdEspbiendhinay be
selected from the.gieup ¢RRtTM RS Banertacanradr agenphosphate, mono-(tocopheryl) phosphate

monosodium salt, mono-(tocopheryl) phosphate monopotassium salt, mono-(tocopheryl) phosphate
Gisodium salt, monotoco ReN IR SR T SR o ERT) PGSRl A esier
di-(tocopheryl) plRbappiate HisioBPRQSRDals (BeopRES) PFRAssaka i ErRs RS ARHI L, or a
mixture thereof. tbesstiphpspisecomparatsrasy e derireciresteib majdimfisaigamma or delta

form of tocopherg|.gr & %mé?%g%%ﬂﬁ%m cled f&e{ga%qegl%g'é%sgomposition contains a mixture of

a mono-phosphate ester and a di-p ate ester, for example a mono-(tocopheryl) phosphate and
di-(tocopheryl) phosphatd Nthe?4tidNs!yste apiHIy4e I%éfé‘t%"?f]ﬁﬂb?é%é’f@?ﬁ?%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 preferably about 0.01c/ow/w to about 20c/ow/w, more
preferably about 0.01c/oWif t%eﬁlﬁ?)tmeiO'E/BV\%\EP{ﬂ%@?aﬁ?ﬁwgB&h@&@P&BW\ﬁrﬁfQB%H%%Yow/w
or about 0.01c/owreictts e (rrlatedvby Db thetitoeat cderoe moadtiontiof e calee plotemipobit®inciide carrier

composition may,HEEpREAS PIRRASRSIRHAEWPHEDRIBHBIBRKOSLEANSET RESEH BdRAILNt within
1 o

th f about 0.01c/ow/w to about 2c/ow/w, preferably ahout 0.05¢/qwiy, about 0.1¢/ow/
about 1oww, 19SS BSROGNEH 8 RO e SO ML RSP Aot

10c/ow/w to abo@iuPséfow/w may be suitable. Polar protic solvent Organic solvents may be

grouped as non-polar or paéateaRraHinsRiMENEF oAt dIBlatdEQfie FPEsRBSsing an BRAtNBIERRAIY §RAJVEeNt of

the present inveryion i polat profis SOIver BRI SANet 2.8, sQlusgial Hias,g ughrogen atom
bound to an oxygen atom or’a nitrogén atom ds in a hydroxyl group or an amine group, respectively.

More generally, aX§JrAfEIEENIQTO8BR/ BRI CbiR&iA3 RCAVIPEITe RiBMRIED Alsleds aRiBYc RN may be

considered a profiopglvssirdpanvenselotaity apwbictgolventitgapact dasale dybagen iepsd, and The

polar protic 50'Ve&&ﬂ?%Q&ﬁ‘é}iéﬁy&%‘ﬁﬁé%%*?&!n%%’#{ﬁ?&#ﬁ@@ﬁ@t nitrile. The acyclic alcohol may be
Isting of I

selected from the group consisting of C1-C4acyclic alcohols including ponoIs,ﬁE%Iymers and

derivatives (e.g. esters, aFeEe RICERREIHEFGIE S SR BAGHPIEE BXARRS: RRRRRSRIASNOI,
n-propanol, isoprapepmlnddyrats spitra snpydpeytefestighy tom piadyetinl enesgiyop b{ engn e E6a4 0109y 1)

diethylene glycol monoethylether and ethyl acetate. The ketone may be selected from the group
consisting of methyl isobutyl ketone and acetone. The nitrile may be acetonitrile.



The carrier composition may comprise only one polar protic solvent; however, a combination of polar
protic solvents may also be used. For the avoidance of any doubt, it is to be noted that the singular
forms "a", "an" and "the" as used herein for any feature should - 7 - be read as encompassing plural
forms, unless the context clearly indicates otherwise. The carrier composition has a relatively
high polar protic solvent concentration. The polar protic-$olvent concentration is within the range of
preferably about 60c/ow/w to about 90ckw/w, more preferably about 65¢cYow/w to about 85%w/w,
most preferably 2G5RARGVIRE-HP SRRIGNBLRIGTANR IS MEPRAH WFbER! s BIORP 6 AR THARBAS RN P be
about 70c/ow/w onciopota88icfowaAl. hoso(Eaicupisthosdaie sistable mitgeaipidaopretid) solvent
concentration m%é’ﬁaﬁ‘éﬂ@%&Q%QWMSQ,BJ?-%E%%’%%‘ME@H%BWJH%%%@EHH&J&%OW’W or about
[

80c/ow/w to about 90c/ow/w. Biologically active compoun eterm' %lcall¥ active

) pound .
compound” referP RS EALFAIE S Rﬁﬁegaﬁ%) HIASRES BRYBREETLR &Pl KL SRR LIs for
medical, therapelties&pbnsetistaadmetenitmmeap pdsisddnuirehecinpassets. gaarmaoedeitaferimailiding
drugs, cosmeceyticghheilRGELLIBISamLtidional agents. It will be appreciated that some of

biologically active compowds an be. classified.in more than one of these classes. A{ wide range
. . . hengﬂe carrl%r C%mPOSItIOH CO{‘haInS a mixture or a mono- $(%I§]phate ester and .
of biologically active compounds miay be delivered with a carrier composition e present invention.

Preferably, the bR pieessha&icictolopR@mPrie fpupiattocarbcsnds i veraste BN oY iesrRhgr ) mass and
a relatively low mgigsihaeinke ratio i betedplylHoRRIiZHY nete psderthsyability wbashensicaboempound
to dissolve in fats, ol Rids, A0, AA0-AGIALRANERSHER AR N ans ok iglkener e dpaphiligly of a
biologically active compound may be assessed by its octanol/water partitioning coefficient (log P
value), which is FORES ©F 8pprbRifnate membrane permeability. Transdermally permeable
biologically active_compotmdsw;merIﬂoaimdeiﬁam\/@)mmg&meslpeamm@bom gt aneeboot ﬁéa'nsftghas
been found that bjplagically. active FAMPRLNGS,BRY PR 4alHE Witiinis saegeaad hiclgically

active compounds haviﬁg a IoiP value outside this ran(ge (either above or below) formulated with a

carrier compositiBFF & IRY pPedbRLoWA & 3 hGra Y nSgst RTETRTFRHARAUBIR Ofar 1y tBigkoytcally
active compounds’vavirng abtog P.OHhe/withabobeange dftbd it Leo@boatidn diibesfarerthe

biologically active sapaRAACIMAYRAFR GHIRERYAIMELRBIAE 4 BRESH RERRAMIb AR deatryithin
the range of about 2.5 and about 3.5, and Wlihl the ran(};)((f ?gab(())%t 3.5 to about 5 Not wishing to
P RS YA

be bound by theér@/ﬁ S5 A9E ML RAXPHE AP erﬁ?)"&'sﬁt 4 WAK 9 eoﬁ'tligl%gé\ﬁ alter one or
more A.D.M.E. (RieferpipabDittidrftivrv MbeabBlisaw/wrt exuretiow)vpripe ftidkeo tanlbdlogitabactive
compound to impgpe Hhaseh\eehw Al {H8oIR a0EAIASH B GRMPRWAR 1ol SoBEt aBeifREH Biwlogical
active compoundéutllga%lt%iological active compound not only must be active against a target, but also
possess the appropriaté A.D.M.E. properties necessary to make it suitable for use as a biological
active compound?olar ppotieraiv@ny low molecular mass" refers to a molecular mass of less than about
1000 Daltons, preferably drgariibasladiesih)bOGEAPsd BORBPpefarabpowithifctiestiraes 0dnd 8 - about
200 Daltons to aBgllé; gg’% Ps%!IU%'ﬂ??.A "relatively low melting point” refers to a melting point of less than
about 400C. A wide range of biologically active compounds may be delivered with the carrier
composition of the preseﬁf‘ﬁﬁ@ﬁﬂ@rﬁo@ﬁ&ﬁ%l@§ RERFAE MNERLRR IRGtARIFTREPHS, SOABMOVASIGHS drugs, in
particular antihypeitensiiecasgpbrist (eat healeiwdrehamnaiehblackers @1 calgamatamtagenistsgantbm
antiarrhythinic aggnisa FABIESHNB IFar LirAiRRRALEAc 0Ly IRKOBInAdRNSHY ARagiiaters: ACE

inhibitors; diureticsi carbonic anhydrase inhibitors; cardiac[?%lycosides; phosphodiesterase inhibitors; a
blockers; blocker SRR b K RIS I PASARAR 1L RS P BRI Y8 GRS R gRiss:
platelet inhibitorssayayibteosyrriebn g Emsts; soiteuaganantsioteiernpaiygenagents; treatments for
bleeding; treatments for Qﬂ@%@ima%mwa' W@éﬁ@@?&f@ﬁ&%@g%%ﬁ@EE?PI@&W&%@%@S?

antiinflammatory ggents, in particular non-steroidal antiinflammatory agents (NSAIDS), mare,
rtioutanly Cont R S T o R R TR M RSl agents:
antiglaucoma agéetadintarelyelt Rabiises anchyelikaives dgonestarfe etivhesiersesihiesbiyesseicyamaliergic
(rjhinitis phﬁrmacwsaépmenﬂaaqgi@tagm;siﬁjrswﬁsgﬁ@ﬁ@géh@hmm&m&im@ﬁmnary y
ISease pharmac uticals; xanthine-oxidase | { antlarthritis agents; ut treatments.; autacoids
o el S e NG NI e e R o
anthelmintic ageReStaiatlhiakalpeatdaspe sringtes esphatprrransisting b msiyhisvity 1etenan
immunodeficiencyndiaieztand. Tapaiitie imgcboaseiseaiments for leukemia and kaposi's sarcoma; pain

management agents in pﬁ@%ﬁ(eﬁa&ﬁgﬂaﬁ%ﬁawﬁc&qa%%SAny &%%9@#%?&19@%895%&@98@@

agonists, opioid receptor partial agonists, opioid antagonist or'opioid receptor mixe o
agonist-antagoniSt RIS R RIS RS R ERY aﬁaﬁﬁé’éééiiﬁaﬁf‘%a?’é?f?@@% AFomisrbdrliss
affecting neurotrambmitiérdUipta kieeainglizasernanta halin aergi CthpdiaarsnaedUuterals fardityedfeanor lsbalid
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)
cr1ich ace antinevehotic antienilentic and anticei7iire driiae (anticonviileantel nevehoactivve driiage



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,-enzodiazepines, neostigmine and ketamine
alkylating agents: including carmustine, cyclophosphamide, ifosfamide, streptozotocin and
mechlorethamind 8 &RaHiAT GREPMBPBHSIkIHEal forms; 0|l L RIBHS g A KIigRTe Be ™ iSRtipine,
barnidipine, benidipine, cilnedipirier, adevidgitine haromrelpiivelydegb ¢hip aveprotgxsityeltipimee efaticaipine,
elnadipine, elgodiping eI BriRine ARkUBIREN AT IR RN IoMAIURIRCofSFRRURIG asidiRiag: iptpildipine,
lercanidipine, manidi ine, mesuldipine, nicardipine n;)fedl ine, niludi Jine, nilvadipine, nimodipine,
nisoldipine, rireRERIN) BHACETRE XS BS R ABINA SRR A R TR R P e,
teludipine, tiamdipifiey/womaeuipiies wiatdiielipiiae pretiapelmeint gaticerdraiiohenay dbiztapiredoditiazem,
mibegadil, begricﬁbd‘d}ﬂ%gyéiﬁﬁﬁ |ﬂ'}@§%\9iﬁﬂ%ﬁ3ﬁ@§%\{§hW&@@%@Eﬁ?&%ﬂ%r@ﬂ@Qb‘ﬁ}ent | including
amiodarone, disopyrami ecainide ac uinidine s e, nitroglycerine, rano

b it AR A L T el
including amoxicRRAUESAPWINHOBBBESRHHIAY-benethamine penicillin, bleomycin, benzoyl peroxide,
cinoxacin, chlorapgipheinienl deinoedhigivumlicamycin, fluoroguinolones, ciprofloxacin, clarithromycin,

cindamycin,cindesse, clolsrmingsilehexioe siieona's. gloreln demerlogrding dgicycine

erythromycin, ethionamide, imipenem,’in In, lymocycline, minocycline, nalidixic acid,
nitrofurantoin, peMigifiRiARaH T CSiFRIMPEMOSTUITRT N faedicahiferansyitasetpaified
sulphadox_in_e, su&ptmmmrrmseul;m:acmtamiﬁgsmlphmdiaziﬂnﬂcaqlpbmﬁmgzgl@ssuh@hmﬂmzo!e,
sulphapyridine, tgiracycline: CepialeHbSR IS HclApaY aB%FB&?a‘%H& HaPcaR-AlRLsIday mUR/LoCIn,

cefprozil, cefuroxime axetil, norfloxacin, isoniazid, lupulone, D-penicillamine, levofloxacin, gatifoxacin,

and trimethoprim aMfe4AER Fan be Clﬁﬁﬁﬁﬁ@ B BATeet st SRR Spaclitaxel, docetaxel,
camptothecin, megestrol Asdtatengaws iimeyicsita eattivee; drolanads mes\6omeetegrtajpwitine cBrfierorouracil,
teniposide, vinblaginmsMineustinepcistipiine sRlAhisIER AN DRRIBIMLJRARAE ARG ApsLAtoRSide
antidepressants, antipsychotics and fantla]nmety: | mcludln%ﬁg;rr zolalm amo%a ine, hentazepam,
bromazepam, AP Bl SBR A A AL S BTeEeR T IS M P BAPR Hurazepam,
lormetazepam, medazephs, teithatippriticibx aetepain the mkiliy eamchrajiratiimepenignioatissoheriniptyline,
risperidone, sertralifeiyaprReoBRd ABINpPEHASVERRRIRMEBIXAlRALE HRXeliNRe APSIRNERY ONa
midazolam, chIortg)lr?mazw%cgalogoeridol riazo!)am clozaﬁ)lgle. flquroma%r}%,aﬂﬂ%nenazinﬁ deeqanoate,

. OO%I.C& Ve mpouh [na € assesse ¥.(I}SO nol/wa Lng coe ICII n
fluanisone, perphena Ine, pimoziae, proc orﬁerazme, sulpiride, joridazine, paroxitme, citalopram,

bupropion, phenéRaTe/aHan 24pATds ARNFAD EX IR M AR ANGEHEFPRITDPABItY: including opioid
receptor agonists and antgwusisatpmpeieads vibiegiexhibitiveixemhraesHRRGPRSiAGtYibyANd
compounds which BiRaial aASh A%, e HANAMARN G BBRTIOIA S SIRRNRes
diacetylmorphine, ydromoré) one, oxymorphone, levorphanol, methadone; levomethadyl, meperidine,
fentanyl, sufentaRgY AR iRERiVAEIRIRE IRIFRIUBIMELIBIRHGHS REl YR OB TIRRUNMISHYB A AR’
nicomorphine, dipaﬂmmmywnohmﬁmﬂehnyimmmmwmmbteeMﬂl@thicﬁnﬂgrmﬂpadiﬁueptraquol,
dextropropoxyphgiae; 0alareNE-ABH 18!HEXO e LIHENY IR I8 BURNG RIS RNEARK Pentazocine

and ethylketocyclazocine tricyclics: including azothiopine, amitri tyflnetfamo idine,
promethazine, p&URRIES AR 3/9PMEP M HENELAARRE drithdidoletpeout S Therefore, the

biologically active compound may have a logP value within the range of about 1 to about
2.5, within the range of about 2.5 and about 3.5, and within the range of about 3.5 to about
5.

Not wishing to be bound by theory, it is believed that a carrier composition of the
present invention can alter one or more A.D.M.E. (Absorption, Distribution, Metabolism,
and Excretion) properties of a biological active compound to improve the delivery of the
biological active compound. To be an effective biological active compound, the biological
active compound not only must be active against a target, but also possess the appropriate
A.D.M.E. properties necessary to make it suitable for use as a biological active compound.

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 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, oxcarbazepine, paramethadione, phenacemide, phenobarbitone, phenyloin,
phensuximide, primidone, sulthiamine, phenytoin sodiun® nirofurantoin monohydrate, gabapentin,
lamotrigine, zonisamide, ethosuximide and valproic acid hypnotics/sedatives and muscle relaxants:

including zoIpideﬁ??&?@g@ﬁmmm%f)&ﬂjme, butobarbitone, pentobarbitone, brotizolam,
carbromal, chlordiazepoxideslatiNeymeihieathg, getinth esfeadeo m aithppoateofeathihgnalosnesd00°C.

cyclobenzaprene, CYC'0bﬁ%@@ﬂ%eti&%g%ﬁﬁawg&@c&_ﬁ%élm&@nﬁ‘}%@'&]@ﬁ, %réa\%%im,cyp&c_urarine

and phenobarbital antifungal, antiprotazoal and antiparasitic agents: including amphotericin,
butoconazole nit*ABPeRStANT{ 2B RPN SXPTRES A EHE; Ao amdmyigsdstulvin,
itraconazole, ketoedliazskalanhapszolpantiatEmaciiny psritative sigean de glecaitiatectenoehislzokers

tioconazole and yhdegenqig Agidn gjd;g;@agg]gprﬂm%@eﬂggmég%lqgm_@g;w‘goxyquinoline,

diloxanide furoate, dinitolmide, furzolidone, metronidazole, nimorazaole, nitrofurazone, ornidazole,
terbinafine, cIotriRh?i@%“;eéwﬁﬂ%dﬂm@pfﬁ@%aﬁinv@?ﬂfié{@%?ﬁ%quﬁ BYRRCS h IS DG ntel,
quinacrine, mebemtisideiesanubiiork z2a0l@aolykypdes rhivephodiaste tise ithérgretidlagienss B
ncluding cande s SYSUALH er oD BASIRAF o R B THIRERAL (D SUBHRIS

0

nifedical, prazosin, mecamylamine, doxazosin, utamine and cilexetil antimigraine agents:
including dihydroRf§dFARMN t?ﬁ%s%ﬂﬁ@?8?5‘&{%3?%0Pésrtﬁé?&“?ﬂ@%?gm@rﬁ%@?é%&tgﬁfen maleate
and sumatriptan seeoieate fantilericgiriraetagatsiéor anaerig] titivrgbétriopipitrsemtinesasitibipeaiden,
ethpproplazine, hé{ﬁ’tﬁ&é@éﬁm%g@?ﬁﬁ%%m%ﬁB&Bﬂ%éﬁ&%%ﬂl&u%ﬂh%ﬂ&ﬂi@%ﬂgﬂﬁiW@mide
antineoplastic agents unosuppressants): including aminpglutethimide, amsacrjne,
vathroprine. busEEI A B LR ne e e A A Bustine,
melphalan, mercBistplaiie antitfianeies, PaRBIFIAIHIIRCOMABIAMD 78Rt Al SigRiisRBazine,
tamoxifen citrate ripgialre!@RentaafeimMdshBRGARIOBLSRRANGIBIOH MGt HRATHDaaRAS agaaLs:
including bromocgipline. mesylaie. Iexadata-dplcanens, IORIAIGIE: RIAMASHR(E, s 12 - hypoglycaemic
agents such as su onyi reas, |gljan|des, a-g u(:osuozlase inhibitors, thaiazolidinediones, cabergoline,
carbidopa and lyBUAtRAAsHICAtE 3ARHHYRRY drsebSRHIBRRtRERFbMALERIE RUt HiRsPMeRiSuUracil antiviral

drugs: autacoids and autacoid antagonists; antimycobacterial agents; antifungal 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;



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, enoximone, lanatoside C and medigoxin
hypo and hyper lipidemic agents: including fenofibi@te, clofibrate, probucol, ezetimibe and
torcetrapib antiinflammatory: including meoxicam, triamcinolone, cromolyn, nedocromil,

hydroxychloroquifé"P96Rte RIEZEE g8 oA ipilerk RERITSReCAMTEIH LigRvaIiasisiaiReRorosis including
fexofenadine, chlorainmyrdsatesthssl biptyespleonates) ethidtnineq pbtirmziceiticaisetighiessenlycdimne, meclizine,

dimenhydrinate, Iogadie i erlne AR PRRIRNAERBARNERIS e dinaAmeRiaZele

lansoprazole, pantoprazole and ranitidine diuretics: drochloroth|a2| e, amiloride,

acetazolamide, fAPSEERSIRCL A S SNGGOREAURRSe '”h'b'?{éer%e rongIesIRSR 2RATR IR group of

class which includbbithcsotédlachalesicioicatevatinoagrntscinghksdofieradutingragents: aptedelag or

indometacin, indgrigia AIBRS! aPARU4BRLP IS AXAINBIRAa YRS UMRIAG M S W HRdRSBREhES HRatIN;

2-arylpropionic acjd ofens sub- grou fclass which includes bepoxaprofe
carprofen, dembuér SBL qun rdfse”r%? %u?me tP it er%#engﬁl?nrgxapro%en urglpr Feve pa?)rogfen

ibuproxam, indogvémeam, %@t@ﬁl@ﬂiﬁ'ﬂ@@ﬁﬁ%ﬁa@hlé%éb?&ﬂﬁsmépﬁﬁféﬁs rREvESKetiaksiapr X tpirprofen,
suprofen, tarenflwl@'é.aﬁarﬁiamafem@oﬁ@ddaegsblsamlamhaaaﬂiwiﬂwéfe@aanms@ea@)%at@ﬁ@w of class

which includes f'gf‘?rﬁ‘ac!‘%ffh%%% ﬁ%&l%@%@éc%ﬁ eJ%%‘E‘AF dé% jeraraiGiatides viral

tromethamine, celecoxib, ne a ac, aspirin,’r OXIb naprox n su ac, piroxicam, phéylbutazone,
tolmetin, |ndometﬂfﬁéﬁ?”éc%?@?ﬂrﬁbiﬂf?éﬁ%b%l%ﬁféﬁgmﬁﬁe%aﬁ‘?a@éPﬁ?ﬁ%ﬁ@ﬁ?ﬁhé‘ﬁé ha?@‘o'?étﬁ%lds
including first gensads@s.retinoids such as retinol, retinal, tretinoin (retinoic acid, Retin-A), isotretinoin

and alitretinoin; second geBeralionfiRiNAIGR SHCS AR FHEARRIS 80 Bé %@@QB@HHEWHMQF&

generation retinoids such as tazarotene, bexarotene and adz(iﬁa ene hormones and steroids:

including adrenoB8HAJRIBHIRE higloalsAl RSP IR R AR IR Q5 SRt e AT hartreuretic
factor (ANF), beclomaisitiso nétheqriesentinseoiiolagume, spepéimine;liepiing pxame|esadéstizbimines,

cholecystokinin, gigRuphfNsSitEatemdanaEomdgramethasone, diethylstilbestrol (DES), ethinyl
estradiol, fludrocortlso flnasterlde ollicle stimulating hormone, gastrin, hydroxyprogesterone, leptin,

luteinizing hormo "’}e 8 &?yprogesterone acetate, mestranol, quinestrol, methyltestosterone,
nandrolone, norethindronichdiegristaoestiehand @stred-asifadiohesthsligsstech@sdirngesrinexandrolone,

oxytocin, prednisgn&oprmeggegngrggggmh@rggggmgtm dyeratasiatine stanozolol, stibestrol,
thyroxine, prednlﬁolo%egrllrgt_:‘slphate trlamcmolone mife rls one acetonlde budesonide, levothyroxine,

arocaine, oxycaine, proc novqcaine
testosterone, tes terone cypionate;’ udg(yr%ester‘(? |U amide, mOR'] Fasone Furoate cyproterone,

fluromethalone, ¢el5eqaing/a@gienrine; c%ﬂdfi?dﬂﬁnb%Y@E%@ﬁm%F@céﬂrétﬂcaﬁG/ﬂMﬁﬁh@estatms and

derivatives: 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



including atorvastatin, fluvastatin, lovastatin, nystatin, rosuvastatin, pravastatin, orlistat and simvastatin
stimulants: including amphetamine, phentermine, tyramine, ephedrine, metaraminol,
phenylephrine, dexamphetamine, dexfenfluramine, fenfluramine, nicotine, caffeine and mazindol
vasocontrictors: including desmopressin vasodilitors: including carvedilol, terazosin, phentolamine and
menthol antialzheimers: including levetiracetam, levitirad€am and donepezil ACE inhibitors:

including benzapril, enalapril, ramipril, fosinopril sodium, lisinopril, minoxidil, isosorbide, rampril and
quinapril beta adASHEASLEIbEANRIGHRIRRY antiaChif ARG atenolol, timolol, pindolol, propanolol
hydrochloride, bisoprololjresminlp bmoetc|ino mhsisdtin atéthroeimpradbehatnd mietqerodilinaiestayeid 4 -

angiotensin Il aniagopiis GG IoRH B R AHRIRLBIEQt R FaGiRIRgcaRIMAR  SiRRIIGRE!,
tirofiban and aspirin glcohols and phenols: =~ including tramadol, tramadol hydrochloride, allopurinol,
calcitrol, cilostazUb SURAET ALSERB Y FIRIERAC Br SHITIOT AL AP R NG
albuterol sulphateloza¢ibiopdedsicletyolietadony coging: Girtibatyion, attdonastisc driizenen,
indomethacin, lymocycline, minocycline, nalidixic acid, nitrofurantoin, penicillin, rifampicin,
spiramycin, sodium sulfacetamide, sulphabenzamide, sulphadoxine, sulphamerazine,
sulphacetamide, sulphadiazine, sulphafurazole, sulphamethoxazole, sulphapyridine,
tetracycline, cephalexin, cefdinir, triclosan, ofloxacin, vancocin, glyburide, mupirocin,
cefprozil, cefuroxime axetil, norfloxacin, isoniazid, lupulone, D-penicillamine, levofloxacin,
gatifoxacin, 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



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:-id¢ltding probenecid and sulfinpyrazone COPD
and asthma treatments: including ipratropium treatments for osteoporosis: including raloxifene,
pamidronate andPhbaipeRiE: Particularly preferred biologically active compounds include
lidocaine, diclofenac, ketoradilaigaitetaieranhidtobbtapodphyiitecgitisnt anadieogtidazite nitheke of.

Itis to be undersipaehthat RhasIResUlSBINRCeRRaRRISHY RlivgsAldiologically active compounds
are included within the scope of the present invention. The term "pharmaceutically acceptable
derivatives" inclu%té‘?%lﬁ%ﬁﬁot limited to, pharmaceutically acceptable salts, esters, salts of such
esters, ethers, or any otherlddirigdbeenidediapredentys aorbanendbolikgsbindiglyaldiinadministration
to a subject in neggisncapabin o dpavidingidiirestinan indieaimpibiplegipahy Rpiysirepgapound as

otherwise described herein. As used herei éthe term " harr‘Ba%etuticaIIX ac erpta]ple salt" refers to
those salts whict?Ara Wit thBSRope 1 Sourd TAdiCal JUAYanE SUNADIE oM Tae M SBHESEY With the
tissues of humar¥igiPrawayarmars WenyianpericnoRiEy anRRivANeiEie reaprestimnd the like,

and are commengaieywd-anisasprabiroexRidkiskd atiprddhasinaceutically acceptable salts are well

known in the art.@%@l?ﬁ?g?%(aa% A\ga%%r%%fg% ga;%?génge p- 15 - pharmaceutically acceptable salts in

detail in J. Pharm clences, xamples of pharmaceutically acceptable

nontoxic acid addition salf§'4f8 ZRPEEAN A YrolRYIoHRBE RARIABRRIHRPAGE Such as
hyplrochloric acidpéjydbe_bﬁmnéac_ mm,sqmmémacidalswhx@@c@,@hﬁbpﬁéahhzd@_,aaidrﬂhwiﬁ) orga_mic
acids such as acglie agich oalic.ael u%%',%@%e@éﬁ&@?&%%@ﬁz@ heSHOSHNBCH A RERalonic

acid or by using other methods used in the art such as ion exchange. ther pharmaceutically

acceptable salts ARG a0 p IS GIFRTE Rt dYRoSHEA e AR ELRE e BB R sulfonate, benzoate,
bisulfate, borate,dnityrage], centipiodaate) earhphidpstdionateyentsate, cyclopentanepropionate,

digluconate, dodecylsulfatey gihgarpmbanris, farmata-dunarale, GheARRMOoRaIRasikcRiRRb OSPhate,
gluconate, hernls}jtjlfate, hepé noate, hexan%aie, hg/drmodl%%{%-r%drox ethanesulfonate, lactobionate,
ate, te!! S

lactate, laurate, | Vﬁ‘wgﬁ?}l ?X%ﬂ%{{]ee R R s ] 'ﬁa’t‘é‘,"??ﬁé ﬁtﬁgi%'fqég'ﬂlfonate,
nicotinate, nitrateysletitesWsanars|pailratatergnarsigeligrackaalie aped Hndeaes oR-prid nyhproysiarciee,

phosphate, picratfofiipgsdRRmara@iostg @Ry surcinateiskiate fArtsalicdiHniamidaate,
p-toluenesulfonacfe ur ecano?}en.g%%[ate.salts zfmq] the like. Regrrrtﬁgentﬁtiyg alkali or fﬁé)l%(raline arth

. urzolidone, oni €, nimorazole,. nitrofurazone, . azo rbinafi Imazole,
metal salts include sodium, it lum, potassium, caﬁflum, magnesium, andetheﬂ 6. Further

pharmaceuticallychletegtisiraiies yinduiiacomaepi a fFopeiat AB RIS W offiiACH faternary
ammonium, and sniBedaaties {lieddising counterions such as halide, hydroxide, carboxylate,

sulfate, phosphate., iygéﬁe@/mr% I%%yg%@%eer%ﬁ%ggygagll{gpate. The term "pharmaceutically

acceptable ester” refers to esters which are hydrolysed in"vivo and include those that break down
readily in the human bod&?“fb“i’é%ﬂ/%aﬂﬁ’éi?&@htgé FARBsIIRdcidiesi i issensURSIRRERPIBIRTY.
include, for exanfplefithetee rdiedicad firanopharecceyiticilly, doxetsib)eciphatie cabcilofiilacids,
particularly alkangrggi,nﬂlég%ripé% irloalkanoic 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, propiBA%EY AlKARIONISRE NRI FYRATLIGdreLate, 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,



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 oftRe invention. The term "prodrug" refers to
compounds that are rapidly transformed in vivo to yield the parent comPoun_d of the above formula, for
example by hydrBKPSISYRASIBISRIERIFoTeRIES HeEANdinrRfs PiEvRidesit B YIRAIseARERIOS el la,
Pro-drugs as Novedieliderdbyste smekiolinkd @frthefa @G . \sympasuleatseries, and in Edward B.
Roche, ed., Bioran]‘?ftﬁQSig;%@ﬁ@:in Drug Design, American Pharmaceutical Association and
Pergamon Press, 1987. - 16 - A biologically active compound may be present in an amount of
up to about 30c/ow/w of {RE4dR CHREBRAAARIBAIG AR EURKE L omposition. The amount of biologically
active compoundaigtipiefiedalbdy up to about 10c/ow/w, more preferably up to about 6c/ow/w, most

preferably within the rangg, AR SRR RGP AUB SR clovir, FREGEFHEERIMROSItion
improves the delivery of a biological active compound by altering the A.D.M.E. properties of the
biological active 8BIEOAHE. NSINILiFg'5 B 0%%%?%@8&39?%%'8\9&%'9&rtﬁ’édi\ri‘?.'f\]f?.’E.
properties of a biathagavél adefryicappornadindeaiisdow bidanssinthstepmineatiicitafinephidopirite,
compound of an glasiaadrasieeaagnt and a relatively high concentration of a polar protic solvent
changes the solubilié¥ of.thE[\ biolo%i]r(ialg,active compound in different barriers (skin, mucous
membranes, muscglre, %%H‘%%Dr%ﬁ i Solubility change affects the residence time of the drug in these
tissues and delays, or shBREASgtABIRaRCaMitenahEdiax g viIoDEnerRediTcete tirfiRtosiainandn phase.
Accordingly, a cafigargeRimposition of the present invention can provide the advantage of: reduced side
effects (i.e. minirﬂg}%%ir;% &r@ %Jggﬁgd%%jl nggag%@c effect); restricting the biologically active compound
e.g. dr

distribution to specific areas (e ug-tar etln%)g; improving patient compliance (e.g. less amount
used, smaller application'IHHREVRTY HEIihetiR RERI 5T YL A aSERIINARG Prehi@ifiFRiBing duration of
action and/or shatteiméiasehatory: A carrier composition of the present invention may also improve the

bioavailability of a biologialhAGNESRTIRAIRMIMATHDIE nolyn, nGRIRRARIIRYERIIGRGAREAISO be

used in a method for treating a Subject for a pathological condition which comprises administering an
effective amount BP A DR GV YeRAN LR A dNARIE8Mier composition of the present invention.
The pathological auitdgiem$nieiclude those that can be treated by the biologically active compound

formulated with the carrigh GQiTHOEIliREhadine, dHRGARRYUrstEbIS oA HECHhRERBARLE L fraany animal
having symptoms associated with or caused by a pathological condition, which requires treatment with
a biologically actR}E‘%b%@ﬁoﬂﬁﬂ'.z‘ﬁﬁe'%%?ﬁﬁ%edeV %dﬂ?é’é%rﬁ%[ﬁtﬁ?&%r%@af'ﬁﬁr%%am%’n”}%t&%%ea
non-human primatgisicatn-primates such as used in animal model testing. While it is particularly
contemplated that a formuliRgHepruper tigns bpizbRbIsafRspragoe aradisalidieatment of humans, it is
also applicable to .vet%r(i:r;ary treatment, including treatment of companion animals such as dogs and
cats, and domesﬁ(':ué%lmals such as horses, ponies, donkeys, mules, llama, alpaca, pigs, cattle and
sheep, or zoo animals suBREENEHYHRSS FeiiigzisienrRIBI B FRCARPaMitRateesemide @rtherally, the
terms "treating”, t¢reatimnt” and the like are used herein to mean affecting a subject, tissue or cell to
obtain a desired Hgg\rlgi?cological and/or physiological effect. The effect may be prophylactic in terms
of completely or partially preventing one or - 17 - more pathological conditions, and/or may be
therapeutic in terms of a PAMANSPHIBRAE BHFLSHPGRMBPARRES YUtBIBGIRde T EIRNRSRS: Routes of
administration acedRderies, atadaticisiraitiofecas) braafdiydoeetivdided intoractarie iodtegetteis by effect,
namely, "topical"yhete ihpdrsisad, farkiadrcahsriltaP ARt ds APRRE L sQllyiwsERits action

is desired, "enteral” where the desired effect is systemic (non-local) so the substance Is given via the

digestive tract, afd“SRIIRBS S RiHEYE f S RBWEGLREMORS J/HBANCTEY BrARIBEELEIPHRN by
routes other thandéx@digefstivdexbetoprofert. fShdafard fandpBxfeg, Admisistofio fiubiugfeissbLibtoflistinct

routes of adminighaiieRanh NIk it BRI IBIbRERHSIRb SRR PRR BIJIRH I Ba b AHNGRISIFSHAN.
pirprofen, suprofen, tarenflurbil and tiaprofenic acid; and N-arylanthranilic acid (fenamic
acid) sub-group of class which includes flufenamic acid, meclofenamic acid, mefenamic
acid and tolfenamic acid; tromethamine, celecoxib, nepafenac, aspirin, rofecoxib,
naproxen, sulindac, piroxicam, pheylbutazone, tolmetin, indomethacin, acetominophen

(paracetamol), tramadol and propoxyphene



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 Onto the mouth), intranasal Onto the nose), rectal (into the rectum), and vaginal Onto the
vagina). Examples of parenteral routes of administfation by injection, infusion or diffusion having
a systemic effect include intravenous Onto a vein), intraarterial (into an artery), intramuscular (into a
muscle), intracartidE¥tio the heart), subcutaneous (under the skin), percutaneous (via
needle-puncture into the iskindjrigtiedt gemahbioodtreslsintbedf rétitraitheibad | Qreton tive(spinzit caial),
intraperitoneal (InUgioR) QLSRR ntPaifie RIFCNSIM) giiERvRR ISl QR AIalusiRRRo dhe tdrinary
bladder), epldur%n ection or infusion into the epidural sgace , transdermal or transcutaneous
(diffusion througHMHEAAHER LR AU PR 0L MRSt TG RELRSHARIRARY, insufflation
(diffusion througladheatryse), inhalational (diffusion through the mouth), sublingual (under the tongue),
and buccal (absaotheAdhequgly shaglkggear gumline). Formulations according to the present
invention can be in any suitable administration form (see, for ple, Pharmaceutics and Pharmacy
Practie, 3 B. Lippincott CORE BN B B PR e i 00 298750
(1982)). Exampld¥agPBisitaink tanitasteuielcfigaies (AN 6scBmeaesARe paltean®, ssoRAldMEgiquids,
suspensions, gelgoRatiticasifepriveicarigitsmmrg, crenvsstdisifocmmipions dnale asddeiprepared
and stored in on \Y in.an e le the for tiQp. may;. d.in.liquid
form and detivera B L Topn el o Do et AU LA SRR HA e
known in the art SFPHEHRRBYBIER S8R CRXSERFHPIRBPAIALRM [$PHN, IHRINGKIB ACEMANG Practice of
Pharmacy, ed. AnfddiGgpnagestefdiieedistate, hippiaeot] qWikistras apthWiktssseBaléppaneardbeie(2000).
Such methods inglgiffiorte RALRHRGHERING FsIReaURadhe LiRlamikalySrbue-RomaRuRbHA™ the

carrier, and then, if ne(;ess%é)é,_ shaping the formulation into the desired product. - 18 - Preparation of a
carrier compositi8iYiocin. REdRFR: BFPBERIGAS PR P SEACHRRANS P ATRI B IepaneddR) a variety
of techniques. stibeSing, ihgthdeo b prapswionethieosphaesr, tEmpDsiton, imifeprestooemdsttingehe

components of th SAEIGHCANBASHIRMNHADISHIURRIBIGS AR BBRAE; HI¥KARBRIBHR,
homogenisation i achlﬁﬁved. In a preferred method, fapho?émate com ounﬁi of a,] electron
| d'wansta

transfer agent is SRTB %@Wﬁtgsﬁa?a?r“[)%tﬁc%@f\%‘?mngn WAGESGHRa IR is formed.
An aqueous phaselciisuallpaishetaeelvaydraeoristleane ibelod@C and then added drop wise to the solution
to form the carriefigfAPORit@sAlieEately in some circumstances the phosphate compound of the
electron transfer agent combined with.\he Rolat Brotis soiventmay. b added drppwise,io (g aqueous
phase. The final pH of the carrier composition may be aeﬁus?ea’t improve Sl Yy, fof example by the
addition of sodiufflis{RiddEnYasiagarrier composition is usually a clear to translucent solution.
Depending on thetsnlubiliy and stability of the biologically active compound, it may be dissolved in

either the aqueous or SOl EPNASG.neiamid % RIS ERTARSID SRR ARLORRINihgr comprise

one or more excipients. A person In the art of the invention would appreciate suitable excipients
which could be irROERMePRifIF eCeXrMANERMBSSite N &AM ERIH 8RR Piedivst FAEGANIThe
choice of other excipiettis will depend on the characteristics of the biologically active compound and
the form of adminjistration Hsgd- Examples of other excipients include additional solvents such as
water, thickeners or gelling ag_ents, surfactants, buffers, emollients, sweeteners, disintegrators,
flavours, colours, fragranB&& I8 AF8IREShearance modifiers, film foaming polymers, propellants
and the like. Suitatde dliteeseners include sucrose, lactose, glucose, aspartame or saccharin. Suitable
disintegrators include coffchiandcdRRINMCceilianRss ANV aldaRsatkanthan gum, bentonite,
alginic acid or agar..%u'table elling agents include hydroxy propyl cellulose (HPC) and carbopol.
Suitable flavoursdAefl eB‘é% ermint oil, oil of wintergreen, cherry, orange or raspberry flavouring.
Suitable propellants includelusinatryetzaerianditevideacetharanddenerddbroflurocarbons, isobutane,
nitrogen, nitrous pyden prase, dimethyl ether, isopentanol, pentane and mixtures thereof such as
Propellant A-46 (20% propane ancl 8004 sobuane).The relatively dlh, concenuation of gjoanic
solvent may avoid the need for Grthar ﬁreser\F/)a ive 10 be add ; ROwever it considera necessary,
suitable preservdfoeida: ARpBantadaaridlude sodium benzoate, methylparaben, propylparaben,
and sodium bisulpétideadrenorddep amanidigohesipient or excipients, if present, is preferably up to about
Loclowiw, more preferablycipy e, ahatulcr ey BASHBISIRIBRMLMIA ABAH AL WLATM. KGR BIOre

preferably either 0.01-3c/ow/w or 0.1-1c/ow/w of the total concentration of the’ - 19 - carrier
composition.  M§REELHFHPBRH RN AN PRI ARIRRIBIY 42EGEing 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/aspéddts of the present invention will now be
described with reference to the following non-limiting examples. Example 1 Carrier compositions were
prepared accord P8RS Pré RN Rod described above. Each of the five carrier
compositions comprised ibcladinwlodatanixture of mono(tocopheryl) phosphate and di-(tocopheryl)
phosphate in a rgfjig Qt8ikrnaneLnater, and the following polar protic solvent concentrations: % polar

protic solvent () 50c/ow/y ethanol éU_Z(_GOc/ow/v_ ethanol cgHi) 70c/ow/v ethanol (iv) 80c/ow/v ethanol (v)
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 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



90c/owl/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)-cl®ar none (iii) clear none (iv) 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.



(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 Isopropanol 70 c/owl-Oxycodone Molecular mass: 315.40 g/mol

Melting point: 218-220C 5c/ow/w Hlydro_xypropyl cellulose (HPC) H 1c/ow/w QS dH20
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



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 Formulation 2A was prepared according to the preferred method described above.
Formulation 2B was similarly prepared. Full thickn&8gs rat abdominal skin was used in 12m1
vertical Franz diffusion cells (PermeGear, PA). Rats were killed by asphyxiation using CO2 gas and
the abdominal arBQ"eHRAI9aAGeR it Re/ea MRN b HSIIRRY tat RE oM feRdal (s SQaRlES
removed. Skin wagérozemeftanetetmiiygeiscofditiontinium foil and stored at -20C until the morning of
experimentation.g e B IINASILSSAJR the Franz cells as the receptor solution (12m1) and the Franz
cells had a surface area of 1.77cm2. Duri‘r% experiments, the cells were maintained at 32C, Finite

dosing (40R1) was used 745D ARTARSt tRERRIY e dderiiigdghree 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.



-21 - 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
70c/ow/w, could maintain a concentration of oxycodone 6f Sc/ow/w. Formulation 2B, which has a polar
protic solvent concentration of 20c/ow/w on the other hand, could only maintain a maximum
concentration of BYSRYGHAB BF @ FH/EH/ALMPOSIMough both formulations were able to transdermally
deliver oxycodone, the resualisishcwnthattiaftel tdehmassnbippeoiimaielybé3Ddpafaukyradarietyvats
delivered by Forr{égm%g_A compared to approximately 184 delivered by Formulation 2B. The
drying time for Formulation 2A led to a rapid rate of de_liveg/ i.e. flux), in addition to the increased total

amount. The linear flux (535t BERQAL, BERE RS S EL SLBRARSIC TP YUIRR HATBI DA Wfas 404.h/icm2,
whereas FormulaworroBitadfflns cirBeb4amponiifon, in sWidtile dathtities, intheziisind flutiberimmiateunt of
oxycodone deliveigdonayshtonastiriyeetisibuted to the increased oxycodone concentration (and
subsequent dose), the relsults show that 0Jmu|ﬁti0r‘|!]2é also had hi]gaher bi?av ilabi

ity. The.
percentage of oxycodone defvered irom the fobarappTied dB8e WA aBper'oe%Fﬁ%té?Wiﬁo%ﬁH ®

Formulation 2A ceampinesivtithanpplap pretidreeivelt, 3pwigntest aididifonintiBa ediiglasidprmed. AThe
formulation of the preseNEHRYE QIO BNIFIRLAR) WASHEPRUB-0f Ay MEFPARR AYSWAB

concentration relative to Formulation 2B. Formulation 2A also showed better%%ercutaneous oxycodone

absorption, both NRIFFELBRE {878 & P-tR I PR YU b BRI R POl S HE LIRS Savailability .

Example Thibeshaiplecivr@dubef the ptartostrang Hiaocohmoarieineat eifietfiorpotan ceotit adgamulation
of the present invRA}igE AFQSIUSHIAB3O HRNsLBE-AL BRALS Tt dRREBAIAIG PBdSAdieierMine

their relative behavio ri? 8‘%053 res %?Qbﬁﬁt‘ Details of }h eﬁchf rmulation,.are as, foll wa_'hFormuIation

3A Components {IOUITEE A MBRITE D mor}'c)Jc 5%’&:%% pt)h%g% ':%'1 ¢ 3n%°%'ﬂ%8¥%rp Ierey'l) p‘ﬁosphate in

a ratio of 6:4 1c/GAMP1SOPRASHINGIIF Ot csgidedianelmentsalaiamass: 315.40 g/mol Melting point:
218-220C Depending on the solubility and stability of the biologically active compound, it

may be dissolved in either the aqueous or solvent phase.

The carrier composition may optionally further comprise one or more excipients. A
person skilled in the art of the invention would appreciate suitable excipients which could
be included with a carrier composition or a formulation of the present invention. The choice
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



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
Formulation 3A had a pH of 6. Formulation 3B had a pH of 8.

-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.



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. Skin was frozen flat between sheets of alumir®@m 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 1.77cm2. During experiments, the cells were maintained at 32C. Finite
dosing (20-600) was used td appitgximate theReecidititns to bé used in vivo. Receiver solutions were
sampled regularly aver 4 housoltdietetermine the percutaneous oxycodone absorption and analysed
using HPLC. The redilits are glaiBntedith Fighees 2A and 2B| Results Formulation 3A had
increased transderm@) flux confiSared to FornfiiB%ion 3B.Theluse of a high polar protic solvent
concentration (Formélitien A dlie quivalSfitameunts-gf the preferred form of oxycodone (base;
5c/ow/w) to be form op CI:aP,vi heqtivg Inonz 2en 10-200/cm2, Formulation 3A
delivered twice ag,JatgiEGXycodone as Formutation 3B, withrboth formulations exhibiting a good dose
response. At a dose of 300/cm2, no further increase in transdermal delivery is seen with Formulation
3B. The dose response cOMTifSREREr FORARS RS HRNSOHR FVFRIMGIIELY FYLR B 38BRG72. Conclusion
This dose resporisersiatiynpd thieudeade rshiovestibrat Fo fowiatitatiafn) ehthe fores&tiomweittiorefoisesiation
3A) allows for wiggy Maam&iééﬁ%ﬂﬂcgﬁé&{%%eﬁ?ﬁéﬁnm RIS) Details Il DRABICCRMRALRS the
stability, skin depos#'tiﬁ)n and other properties of a formulation of the present invention (Formulation 4A)
and a formulatiorﬁvﬂlﬁxvﬁbmprises a low polar protic solvent concentration (Formulation 4B). Details of
the each formulation|are as follows: - 23 - Fdrenuldairn LA Components Amounts A mixture of
mono-(tocopheryl) ph&Ssteeattd di-(tocopheryl) phosphate in a rafi@®P84s1c/ow/w Ethanol

80c/ow/w Lidocaine J?Sr@ixture 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
Hydroxypropyl cellulose (HPC) H 1%w/w
Qs dH,0
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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.



Molecular mass: 234.34 Melting point: 68C 5c/ow/w Hydroxypropy! 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 (CP934) 1c/ow/w QS dH20 -21-

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




Method Formulation 4A was prepared according to the preferred method described above.
Formulation 4B was similarly prepared. Results The results of a visual stabil
after 3 days of storage, there were no physical changes noted with Formulation 4A whereas a

precipitate had formed with Formulation 4B.

ity test showed that,

After 4 hours of administration, Formulation 4A had

a significant skin deposition (4) compared to Formulatloa?4+3 as shown |n Figure 3. Conclusion

The results showed tha

improved delivery c

as stable and had

skin deposition and ¢
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QS dH,0

Formulation 3A had a pH of 6. Formulation 3B had a pH of 8.

Method

mpares the stability,
wulation 5A) and a
5B). Details of the

bf mono-(tocopheryl)
/ow/w Diclofenac

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:



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 pharmaceutlcal graaé) O 6c/ow/w QS dH20 Method
Diclofenac Formulatig

milarlvs nronarad
Formulation 5B was 5i .6%468,”%%,, red 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




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) 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 Véftaren(r). Conclusion The results
showed that a formulation of the present invention (Formulation 5A) was stable and had improved
delivery compared t unlluuauuu ‘"‘?;“%; This e‘"‘mqhe compares be }%vauilit skin

permeation and other mﬁ%ﬁg{ﬁ) Al @ ggolfl d;éﬁg%ggmfggp&ggg fForrnuémon 6A)/and a

formulation which compsiges@ 1ow polar protic solven concentration (Formulation 6B). Details of the
each formulation are as follows: Formulatlon 6A Components Amounts A mixture of mono-(tocopheryl)
phOSphate -and dl'(t upl ICIyI) |JI |uop| ratetha IQLE’Q.(mCIja'-ﬁon S'Ev'v'l'v'v' -SGperanOI Foctewtwietorolac
tromethamine 2c/ow vbgmbleémélupyl celtutose (GPHXgrade, where Gis the vAJr%ngl m@ss grade,

PHX means pharmacaisadraaabs@epHe A#@Cohate and di-(tocopheryl) | 1%wiw
phosphate in a ratio of 6:4

Isopropanol 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




Formulation 6B Components Amounts A mixture of mono-(tocopheryl) phosphate and di-(tocopheryl)
lc/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 Method Formulation 6A was prepared according to
the preferred method described above. Formulation 6B #fas S|m|IarIy prepared A skin permeation
test similar to that conducted for Example 2 was also conducted nulations.

phosphate in a ratio :

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.



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 (4) 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 #fiproved delivery compared to Formulation
6B. Example 7 This example compares the stability and other properties of a formulation of the
present inventiorﬁ@%ﬁ%ulaﬂon 7A) and a formulation which comprises a low polar protic solvent
concentration (Formulatidhe7®pulteehibsvisteh stabitity feshshrwieshtaat aftefclldays: ¢ stonadatitherzA

Components Amgepisd\pRysisHieRiiganaottacripheeyhphRsPhateran sz (tesaphesh®reaiiate in a
ratio of 6:4 1c/owv</\{¥h|§8pnr]%%%nol EOc/ow/w Felodipine 1 c/ow/w QS dH20 Formulation 7B

7
Components on
After 4 hours of administration, Formulation 7A had a significant skin deposition

(ug) 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.



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 prepared. - 26 - Results The results ?f a visual stability test showed that, after 3
days of storage, there were no physical changes noted with Formulation 7A whereas a precipitate had
formed with For 7B. 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
t7hBe present invention (Fosaaiadiosbriposian Braia@Rddracibnyiexetdmly ebmpemnBasApiasngranulation

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



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. - 27 - CLAIMS 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 soR&nt concentration is within the range of about
60c/ow/w to about 90¢c/ow/w of the total concentration of the carier composition. 2 The carrier
composition of oIEFAPLSTE &R T4 68 RGN CERPEROU SRUARA AN VARBESBr HBou
65cYow/w to abolst: 85% I, cabisuitc?Owesitignaockino 1B8abrseinihe matieet B @ofmninteseithent)

60c/ow/w, or abosHBEREMINAEI RS HOGMOYP At ROMIBRGEOWY/MY aout SQGIRWANE rdnddiss carrier
composition of claim 1, wherein the, polar. protic solvent is an acyclic alcohql. 4. The carrier
composition of clag?rorlugllz,"\}vﬁ)e?gﬁﬂumé‘la%% fg"glgghrgp%es?él%% (Lajtc_ziaéf?{)?r% ﬁ%“g?c%p consisting of C1-C4
acyclic alcohols, polyols dhEIaATEr£eFBHeSHIRD ALMRIFoly Maeibries PhespitsielROBIROHEIS &Ad ester,
alkyl ester and ethesteerivaibiesdfeniaobrdsentia sadins Gampasitierafgansbunvhenciwihesacyclic

alcohol s ethanolyptyapatiol, ISoREANRASh £UNISSEACRl. IRPYIEDR- AN O RANSI IS bD)
y T

diethylene glycol monoethylether or ethyl acetate. 6. The carrier composition of claim 1, wherein the
polar protic solve‘?ftelgoé'%ﬁﬂﬁé@/"f o AROEL TN Mo RTRESIHOT RN W ARA R U HERYAVHHRE RRRBhEDISWhkthy|
isobutyl ketone otatelan®%&/W e sbotied.06¥heositioabolicaivh wiwdreteint thewelaf rotatassolvent is a
nitrile. 9. The cagiersamResHanrRIRS,Wagesin the nitrile is acetonitrile. 10. The carrier

composition of claim 1, wherein the electron transfer agent is a hﬁdroxy chroman. 11. The carrier

composition of cl&fm 10, WiPERAPRSARAIPSRMANEIA 2hAR HaBty b RS PASE AiaRaIa P5ohe carrier
composition of cledivebi seldntedifainahehmsphatesisingofiacy dicetopbisrellgisstastsdtdrandhe group
ConSiS?tng Ofr:noﬁﬂrﬁﬁéqmﬁhﬁmé}mgﬁ‘éﬁﬁt@%ﬁhéfwﬂ@le?%%ﬂb%%}]F\Wﬁéﬁéﬁlfﬁﬂ%h @&ﬁpé%'@%é%% ’
mono-(tocopheryl) phosphate monppetassium -(tocopher 0 e disodium salt,
mono-(tocophery E%eélz%ﬂ3?ésd%@fzﬁ%?ur%ngglﬂ?%? orpcg())610 ﬁvgﬁv/lsopanb(%}[()%@(&W&?—?ﬁ)ﬁ&%%%@ryl) phosphate
monosodium salGaiceacdisheri il pprispheespesiiopotassium salt, or a mixture thereof. 13. The carrier
composition of clgim 12, wheseissths BBsohatRiseBIRUANEPEomPBsittosopbanial icanphdrtee a
mono-(iocophery) gsplale 3 aiocaphierd) osplAle, okt The carler.someosiign gt caim 13.
wherein the mixtdré of a mono-tocophe %&osp ate t0 a dic tocophery phgsp ate Is in a ratio of at
least 2:1, or withiPfeHe SelMee Brtaseuplete ompeerizaLoBSFRAIRVETe range of about 6:4 to about 8:2.

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.



15. The carrier composition of claim 1, wherein the phosphate compound of an electron transfer agent
is present in an amount within the range of about 0.01c/ow/w to about 20ckw/w, or about 0.01c/ow/w
to about 10c/ow/w, or about 0.01c/ow/w to about 5c/ow/w, or about 0.01c/ow/w to about 2c/ow/w, or
about 5c/ow/w to about 10c/ow/w, or about 10c/ow/w to about 15c/ow/w, or about 0.05c/ow/w, or
about 0.1c/ow/w or about 1c/ow/w of the total concentra®n of the carrier composition. 16. Use of a
phosphate compgund of an electron transfer agent and a pglar protic sc()#_v,ent elected from the group
bonsisting of acy2lic alcof TS By RIS R ASHREL LS AIRRES PR SRAURA KD SPIRI R rier
composition, wheadimnibie g an wftsitisohreeind oh edrieregionl isagtivsi s ame ang) theaif wilh lea6be/ow/w to

about 90c/ow/w @hthedgia congabH BiIgR MidbarCAEHE kIEIBIPOMTEREN thé poBHRGASS:faldhe preparation
of a carrier comp((:)osriqtiorllJ rQJ %I%ppn 2 ciggllﬁris‘i:ggr.gg% sga%p (?tflocmo(r)T]gE)linlingI the phosphate compound of the
electron transfer age%? andthe po%r proﬁc Qoivent Ut comple?enho'mogenisation 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 5c/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.



