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According to a first aspect of the invention there is provided a carrier composition
for delivery of a biologically active compound comprising a phosphate compound of an
electron transfer agent and a polar protic solvent, wherein the polar protic solvent
concentration is greater than 50%w/w of the total concentration of the carrier composition.
30 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 cohposition.

_ 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.

35 The polar protic solvent concentration is within the range of preferably about
60%wi/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
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In a second aspect of the invention there is provided a formulation comprising the

carrier composition and a biologically active compound.
There is also provided a process for the preparation of the formulation which
30  comprises the step of adding a biologically active compound to the carrier composition.
In one embodiment, the biologically active compound is lipophilic having a logP
value within the range of about 1 to about 5. The biologically active compound also
preferably has a relatively low molecular mass and a relatively low melting point.
A biologically active compound may be present in an amount of up to about

35  30%w/w of the total concentration of the carrier composition.



DETAI LED DESCRI PTION A carrier conposition of the present invention
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(1) ﬂnpound O participate in a feversible redox system. Examp n trgnsqer age¥1ts
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
30  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.
Antioxidants are generally classified into two broad divisions, depending on whether
35  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
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(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
5  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
10  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

15  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 (l):
Rs

a-tocopherol CH; CHs CHs
a-tocotrienol CHs CH;  CHs
B-tocopherol CHs H CH3
B-tocotrienol CHs H CH3
y-tocopherol H CHs  CHs
y-tocotrienol H CHs  CHs
d-tocopherol H H CHs;
d-tocotrienol H H CHs
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electron transfer agent or different electron transfer agents.

The “salts” include metal salts such as alkali or alkaline earth metal salts, for

25  example sodium, magnesium, potassium and calcium salts. Sodium and potassium salts are
preferred.

The “derivatives” include phosphate compounds where one or more phosphate
protons are replaced by a substituent. Some non-limiting examples of derivatives include
phosphatidyl derivatives where a phosphate proton is substituted with an amino-alkyl group,

30  sugar derivatives where a phosphate proton is substituted with a sugar such as glucose.

The term “amino-alkyl group” refers to a group comprising an amino (-NH,) group
and an alkyl group. The term “alkyl” refers to straight chain, branched chain or cyclic
hydrocarbon groups having from 1 to 8 carbon atoms. Examples include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, cyclohexyl, heptyl, and

35  octyl. Phosphatidyl choline derivatives are most preferred.
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phosphat e conpounds of tocopherol nmay be selected fromthe group consisting
of nono- (Wocophgsyk) phosphate, nono-(tocopheryl) phospraerTautrorng®odd um
salt, nono-(tocopheryl) phosphate nonopotassi um salt, nono-(tocopheryl)
phosphat e di sodi um salt, nono-(tocophegyl) S5Sphosphate di potassiumsalt,

di - (t ocopheryl) phosphate, di-(tocopheryl) phosphate nonosodi um salt,

dih- (t ﬁcopher thepgm&atcﬁ trapsfep aperstss mﬂﬁdrbl. Tooﬁxanpgrbxmurpaoém@meeof . IThese
phosphat e conpoupds e derive om.t he al pha, beta, ga or ta

P or m of STBESHRR PLiccoRiErel Rt Selftest R ahe Grote BRRsis e e PR oRs st £ on
;:ont ai nﬂlclﬁphﬁaﬂét Mbeo{xbc@ohﬁm)qohl@hplsamatcﬁoe@di@ﬁ ;aig,dnmolae&or?pb@fs)mhakmwaeit er,

or exanmpl e nono- (.t ocopher 0 t nd. di - (toco r osphat e,
the r B estesRmosh AR Hoite T PACSHRBeAcuith st RSt EaabRhe R ange o
abouwt 4pHospbatahiqpdtaskiudy satp si-(tgsopheryd physphiatd)idiv(tobepheamgtosphabout 6:4 to
about 8: 2. Tlée ratgg. HH%Wge ﬁb%ut 6.4 or aQout 8: 2I The .ctirr' er conposition
conpr i s@8NPHEE pHaHEICORBEYHANGPPIRe BB YRF P SAL LA MERERIES an amount
wi t hi n Theserphiogghaté carmpdaidaimhay Eodartved flodPing wipha, bdiaudan20sterf weltaforme of

pr ef era}tlg)légab ut 0.0 O/Zw/,[w tﬁ about 109 w, nost preferably about 0.01%W w
to abouf® W Jrd GHBIPAMNI1S5 P t o about 19w w of the total concentration
of the carri eWheotheosirtiér@ompdbidort asrnitaias acuirosoitd @onoRRosHhAT éste@ and a
phosphat.e ,co und of an el ectron transfer ent _in agn.amount within the
Pangh o PLESHIS Slebs i eBritn norayP i L AERRbes Sof M Ao e othar w about

0. 1%V wharsphitethe 186t ig/praferablyfat tdase?: 1 embedbrotendbly withiatigeranfe ababdut 8% w t o
about 10%wW w or abaqut 10%W w.,t o, about o W e.sultable. Palar protic
ol vent o Attt P, At BRI G SrthDb AT aBE e B o BV B B

apr ot i calsoolt 8dndraboat8l2pol ar protic sol vents. 25The organi c sol vent of the
present i nventi on 1.s apﬁ)ol ﬂr Erot i.c sol veng.t A "prot(iac]c sol vqnt "t is]c a

sol vent that HECH HErBENORFARPEEEPISPAHE ST LL'H PP AP Ehen at om
as im aadgnt moarydmourawthiortha nareyei of @rejer@bly, aboeisie thivive toyabdb 2@%gemenadel y, any
nmol ecul ar, sal,vent i nt ai ns hydr ogen ion capahl i .Ssociation ma
bo. consaatera BB B S0 R By BERE Pt BRER D SRSl nor T
donat e $pdreogeabdud 09.1%30Whe apolitaliewwmadfitice ttdl\contentratiorbef thg cacigcl i ¢ al cohol ,
al kyl ester, . ketone or. nitri

J |I%. Theacc.lic%lchl may b §elet?dfrom
Che. gr otHMRISHET s T cATHe" CerResTian iay; R s ASTOSTIRLT BaTHePMAST PR v nor s
and derfraraferegent(ie ag.anemhewihin gheipinge of st 0t Piav/&)to bheutebw/wSpraterallgnpl es

of these include ethanol, .n-propanaol., isopropanol, alycols such a
ot i+ oo P AR b RS EROR oo B TR SRR sy otk A Rde By col
nonoet hatoet BEw/ & e aled D vagetoatibout Tl Vabikte taboe 158yw/emsebe stitathlel. r om t he
group c|[9n|%i s%t$soql"enr¥et hyl isobutyl ketone and acetone. The nitrile nmay be
acetoni t Pl B The carrier conposition may conprise only one
pol ar protic GajaviersolvehBwemebe gaupedrbs nart-polar of patar] sgrotjersotvieatss ehd/ poltis  may
al so be ruled. F?r t he avoi dance of any doubt, it is to be noted that the
si ngul a ° %??%en %", "an" and "the" as used herein for any feature should be
reaxb as enconfaseigagic pbiuestl of trar presentmveatiort ke potartpeotic solveat. Ay pratidi cat es
ot herwi se. 5The carrier, .conposjtion_ has a relativel igh palar protic
ol vent SAisALan e saPPBHRA R PRk GrpRboad S sxGet el PBIRbeRaRh o ¢ ne
range oés ipretiyeiradyl groapoutn 660 grotm radpmetived) Marevgenemalty, png hedledolay about
65%V w t 0 about 85%w w, nost pr.ef erabl out. 70%\v w,to about 80%y w. The
ol ar o Byt Sl SRR Moo R wR b Al S Bl 2RO B e e w1
sone cisavembtGonvesely, sulidpatticesohventjcaohotpiohate hydaigeo i@l vent concentrati on
may. 10 be abapt 50%W w.t o about 60%w w, abou Q%W w,t o, about 709 or
Zoot 00w |1 BREAOUCSA May 3P ot e ek GV hioro A br e el
t er m " bacykligalcatidl ynagtiel sete ctaainfmu thd ' groep esrsidtiog anh@,-Checyict@ablcshudis ingludimgt hat
has a bigl ggi cal effect in.humans or anjnmals for, nedjcal her apeut i c,
Cosmet | T BT AR e ByhATBAE et I estomm oo oo ecll FRLes
i ncl udi ofgheleligsiude ethara enrprapahs, isopiopae Ldlyaid suchasproptienetdlymodl agents. |t
\é\1|a_!5 s?fe[i)(gp Erl ecﬁr,?gﬁtylggc%l egﬁ.t%lzsng@)? %iﬁtgglgln%gé(g(glgﬁanoaeﬁ;[ylle\fﬁerca%g%%uyrllggetgfae.an?ee

35  ketone may be selected from the group consisting of methyl isobutyl ketone and acetone.

The nitrile may be acetonitrile.
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35  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
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nisoldipine, nitrendipine, olradipine, oxodipine, palonidipine, pranidipine, sagandipine,



nal oxone and nal trexone; buprenor phi ne, nal buphi ne, butorphanol,

pent azoci ne and et hyl ket ocycl azoci ne tricyclics: i ncl udi ng
azot hi opiwe,20am7s1mpt yl i ne, fanotidi ne, pronethazine, paRCHAIR2DTVNHO1719
50xcar bazapi ne and nertazapi ne anti di abetics: i ncl udi ng

acet ohexam de, chl orpropam de, glibengparaide, gliclazide, glipizide,
metformn, tolazam de, glyburide, glinmepiride and tol butam de

ant i epi d;cemtjiptme telLQjIFlﬂﬁé didhaigpirie troaodipinec &b taaiiste ivampagéd Pgglieparnin,
tiagabin

t t t t , th
et neudiiizal g Ry ¢ DresbabBreah oS e ek 8 diket nad: one,
phenaceatiterhythewobad bitiangna pgemgt oi n, phensuxi m de, primdone,
ot g ne. BSOS ATIRERaien JaRirHmE BRTydh BrOne aungesIRRaRT ! ™

hy preot i kisbgieaaine v@solanide, rﬁlﬁl@“@‘Ol‘lehmmlﬁé ahdgltaptiseg zol pi demtartrate,
anyl obar bj. t bar obar bi t pent obar bi tone, brotizol am

car bronﬁ’l" E?')fﬂj ?’é‘bb&?’&%a"@%ﬁ’tﬁ ‘fazol e, ethinamate, meprobamate,
met haqual one, mdy@lhg)bemmmrneampucwc lazubﬁama@n i metﬂahﬁmmbeﬁmﬂlﬁm, tihamhym“ren

but al bi t al e g (’one atra E’ n@l gdcurar ne alnd henﬁ 6}
20ant i fPTERY PEERTYS FBPKEY I SRR &EF?W 'CRy BifRGIYCIN “°r°q“'”‘?%q tidi ng
anphot eciprofioxachy tladtinaadirg dnndlarrm;tom CMstSdz rnkﬁ@ium;neecmomnekleme|gtdcahae,
fluconazol e, . fl,ucyt osi ul vin, itrac ket oconazol e,

m conaz8PECitafg 8|°ﬁy0“ﬁ§fs(g’§¥(fyﬁ Sfyé*bfﬂﬁ‘i’S'PeetﬁioP?@{d% IR Nazol e,

ti oconamdd)reemadnumhecmﬁm aniactydlind) @altdixid azid| mtromkarmmu peoicillird eitamopicinat e,

di i odoh dro ui npl i ne I axani uroat. dini tol.m de, , furzolidone,

et oMb soar taStaroR: 1 iehPiaite. HfRbauR SorpeibiRie ne.

clotri rmEMaeeta@hdj@rsutrphadlazmmsfulmqwrmle istiphaopthorhmle, B;arphawrkuam ne,

prazi qu qui_nacri.ne e. and tinidazol ertensi ve and
Car af acPrEing fePASEYE el TRISER. S10n YRaPRE WhBRR Y BIhy ar &l azt ne,
cl ors di aprroizut |cefn‘r@draeexetﬂeianﬂbmcmeu,sougezrﬁ,l Ibpwiand, D-BéHiaimhinbrlatafloxaid,edi cal
prazosin Lstie rrg (?ﬁl n(% doxazosi n, dobutam ne and cilexetil antim graine
agents: 9 fEREER, Bn ¢ Qﬁrﬁ d| hydroergot am ne nesylate, ergotamne tartrate,
met hysea:gvaiaacerﬂl eate, pizotifen maleate and sumatri ptan succi nat e

antlrruscarlnlc ent,s: 35i.ncludi ng _atropi.ne exo

ot hopr opazi nelCRIERoiaRER fifieihoR: BRuPSH ABCEOR] Siarplo REGh. Wedestol

oxy phenaodtate mavelbirg cytampineaﬁtildiﬁablriéd Gameuicapmphmﬁ, i &ﬂmgemr'esn (’[@ﬂpOSlde

i Mmunosuppr essants) .. . . incl.udi nqg a thim acri ne,

IR 0 S S A N e A ey

estr anua;nudwreﬁamp@amsywmmstambantmb(tdml an, mnercaptopurine,

net hot r exat e, r?(i r%ﬁ) ), n t ot ane, zantrog rocar a2|ne t anoxi f en
IpeElping gpLa2of S

citrate, 5tes aé’?fraé“‘?’ﬁ?ﬁ'é‘e TRy *BRY % 'PePINGus

ant i par éolezam, alotiaggats diazepam, lorazepam, flunitrazepam, flurazepam, lormetazepam,
medazepam, nitrazepam, oxazepam, temazepam, maprotiline, mianserin, nortriptyline,

25  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

30 opioids:

including opioid receptor agonists and antagonists, compounds which exhibit mixed
agonist/antagonist activity and compounds which exhibit partial agonist activity, including
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levorphanol, methadone, levomethadyl, meperidine, fentanyl, sufentanyl, alfentanil, codeine,

35  hydrocodone, oxycodone, thebaine, desomorphine, nicomorphine, dipropanoylmorphine,

benzylmorphine, ethylmorphine, pethidine, methadone, tramadol, dextropropoxyphene;



i ncl udi ng bronocri ptine nmesyl ate, |evodopa, tol capone, ropinirole,
bronocri ptine, hypogl ycaem c agents such as sul fonyl ureas, biguanides,

a- gl ucosiweazelvathi7bi t ors, thai azol i di nedi ones, caber gol Pog/AwRarigiodupa and
| ysuride nal eate 10antithyroid agents: including carbimzole and

propyl thiouracil antiviral drugs: inclydi ng amantadine, retinovir,
cidofovir, acyclovir, fancticlovir, ribavirin, anprenavir, indinavirm

ri mant aghlena raehd efaineixoes) bup e il ed vialbuptiee) Guedrptvanol, pehtaocihe Bed
15abacayvjr, .adefovir, apnrenavir, delavirdine, didanosine, stavudine,
zaIcitdﬁhWﬁ?m9$3 8fne, enfuvirtide and interferon cardiac inotropic
agent s: tricyclics: i ncludi ng anrinone, mlrinone, digitoxin, digoxin

enoxi none, | anat osi de and nedi gagxi n. 20 .hypo and hyper |ipidem c agents:
Chotudi ng. ferBrPaRagEToPRE: SROIEI G GARIGHE RORFIRRE. Rt BRrer r an: b
ant is nf baarmeizepige and mertazapingicl udi ng nmeoxi cam tri anci nol one, cronol yn,
nedocrom /. .. Q%droxychl oroqui ne, nontel ukast, zileuton, zafirlukast and
mel oxi cHHH8REHG%hi st ani ne: i ncl udi ng fexof enadi ne, chl oral

hydr at e, hydriaglydingacetpheemiita zhlepropahide aglibeeclaGidee blidkzds, gtpixidé, zi ne,
mecli zi ne

di. hydri nat I.oratadine, nizatadine and pronethazine

anti ul c@FﬁOFFH@ﬁ@8¥%'d8ngéﬁ?ué'981 Qﬂ',mqu oaﬂda@lﬁvé,m'(ﬂ)eant oprazol e and ranitidine
30di ur eantigpileptics:udi ng hydr ochl or ot hi azi de, ami | oride, acetazol am de,
furosem de and tarsem de. NSA [Ds; _includin ryl al kanoi.c aci d, sub-group of
cl ass whi ch iﬂ@P@B%Eeﬂ?@ﬁgggﬂhéTa§§¥Er8?8%%%@”&5@%5W8cW%@“3WEF%¥@H§%?

br onf endonazepadpéthotoin, rddimed, asethsuximide et kgiphedddaasitoas) dxcarbabepns,one,

oxanet aci n rqal unet aci n,. sul.i ndac, and tpl met.in; 2-arylpropignic acid

Cor of endyatraliagPotpPisiaceitis. RheoReroliere abe i HhsBRBIEIS BENESr of en,

car pr of unthiam\iz, 2024yt0in s 6dDRChiréfu2idh 6hdn@raid, gebdpeotir, tdrestrigidexket opr of en,

fenbufen, .fenoprafen,. flunoxaprofen, flurbiprofen, ibuprofen, ibuproxam
indopro%d@lLﬁanwg‘g(?gri‘oﬂ%'m'é%%Q%Yagﬁ)rg'&acfdoxoprofen, m r opr of en, naproxen,
oxap ozhypngtics(sedbtives ang rmisefe relaxaard:| ur bil| and ti aprofenic acid; and
N-aryl ant hrani | i

fl ufenam c ac'P99&H@%’@P&&:@ﬁ@técﬁ%&b%@éﬁg%%gigo@%b@hgg%g&{%fP elngﬁ‘! gdgzi d;
t r omet hgantoterbit@lecboNidam nepooetal chlotdigiaporide f dfl@mettiiszole) @fitimaneate, sul i ndac,
ke T W AT A e N R e
gener at bhutalbita} zoptolare, atiadurias, tubiocmatine aed phedobatbitat | noi n (retinoi ¢ acid,
20  antifungal, antiprotazoal and antiparasitic agents:
including amphotericin, butoconazole nitrate, clotrimazole, econazole nitrate,
fluconazole, flucytosine, griseofulvin, itraconazole, ketoconazole, miconazole, natamycin,
nystatin, sulconazole nitrate, terconazole, tioconazole and undecenoic acid; benznidazole,
clioguinol, decoquinate, diiodohydroxyquinoline, diloxanide furoate, dinitolmide, furzolidone,
25  metronidazole, nimorazole, nitrofurazone, ornidazole, terbinafine, clotrimazole, chloroquine,
mefloquine, itraconazole, Pyrimethamine, praziquantel, quinacrine, mebendazole and
tinidazole
antihypertensive and cardiac therapeutic agents:
including candesartan, hydralazine, clonidine, triamterene, felodipine, gemfibrozil,
30 fenofibrate, nifedical, prazosin, mecamylamine, doxazosin, dobutamine and cilexetil
antimigraine agents:
including dihydroergotamine mesylate, ergotamine tartrate, methysergide maleate,
pizotifen maleate and sumatriptan succinate
antimuscarinic agents:
35 including atropine, benzhexol, biperiden, ethopropazine, hyoscyamine,

mepenzolate bromide, oxybutynin, oxyphencylcimine and tropicamide



10Retin-A), isotretinoin and alitretinoin; second generation retinoids such
as etretinate and its netabolite acitretin; third generation retinoids such
as tazar overre1/iewar ot ene and adapal ene hornones and st ecoiadgolo/aeciiadi ng
adrenocorticotrophic hornmone (ACTH), antidiruetic hornone 15(vasopressin),
atrial-nartreuretic factor (AN F), begbonethasone, cortisone, scopol am ne,
dopam ne, epi nephrine, catechol am nes, chol ecystokinin, clom phene citrate,
danazol antireoplaiticarenes (otiimimudosuppbsastnts). (DES), et hinyl estradiol,
fludrocortisan, finasteride .follicle. stinulating hornpne, gastrin,

hyelr oy or ogesDEPSRE STEsl einimile GrfReS T, e ReHES. BHSUPRRY s EEatbilone

acet at e%ycnﬁsbrnramiebarqulirw]@mtrambstirrmbimyobi;ies,tl?&wrn@nmelphlaradrmbmaetopugne,

20nor et hi on nor et hi st.erone, .norgestre st.radi ol ,.. conj ugat e

oest 1 ogarEO il RBHEYA. PR ST AR CraBEnhE abbuBaltr o act  n,

pr ot=0gafesidiattones Borlioss ahercap®pamazalddirolisius best r ol ,  t hyr oxi ne,

pr edni soltone hosPhat e, .triancinolone, mfepristone acetonide, budesoni de,

| evot hy‘?’bfﬁar%,"s?5§'f'c?sgtegfsone, t est ost erone cypi onate, fluoxynesterone,

fl utam de, noneudisgbeonaoriptiiemesyatepicesdopa, tofdapomsTedpiaitaaerorgoaptiad, n,

| euprolide, 25calcitonin, hal ogbetasol, hydrocortisol, K and tibolone statins
andpderri‘XPéfﬂlyQ%%?'C agents such ps, syliogylHEPas, B'Be;%{ﬁ%& PralugGosidase {NBHAtATS. | ovast at i n,

nyst at i haiakOIRNNGAITINASE | dhbeRJoN@ Thrdiddba dndl lysikigé naishtéi mvast atin stinul ants:
30i ncl udi n arrBhet am ne, phenterm ne, tyram ne, ephedrine, mnetaram nol,
pherfy effl‘ﬂtgwéi’ d9%%Sphet ani ne, dexfenfl uranine, fenfluranine, nicotine,
caf fei ne and iralading ebrbwasAROMd prop@thfsuradicl udi ng desnopr essi n
35vasodiljtors: including carvedilol, terazosin, phentolam ne and nment hol
14 ant | & FE9S" i ncl uding | evetiracetam |evitiracetam and donepezil ACE
:cnhi bi t or is: ia(_:luding la_rna_ntadiri@_g:lkeﬂidbmg Clﬁ@fdlilftpzﬁ%ﬂclovi@,ﬁag_aigrdvlr,, ritraamhlpri I g

osinopril sodium lisinopril, mnoxidil, 5isosorbide, ranpril an
qui napr?’Pprﬁ@?‘ér’HQ‘@YE%E@@PW'”&&”@&%‘{'@PE’:pe”C'C'OV'r’ ganciglomidy'dRgaipenol ol |

ti no ol abgehiie eldetovir pagRraRNiI0 deayiddifs tidinosine, iR LatitabrRideludine,
met oprol ol .succinate, netoprolol and netoprolol tartrate angiotensin ||

S|
ant agon?’gk’\é'ft'g?c@f‘ SIFERY 1 osartan

cardiac inotropic agents:
including amrinone, milrinone, digitoxin, digoxin, enoximone, lanatoside C and
medigoxin
20  hypo and hyper lipidemic agents:
including fenofibrate, clofibrate, probucol, ezetimibe and torcetrapib
antiinflammatory:
including meoxicam, triamcinolone, cromolyn, nedocromil, hydroxychloroguine,
montelukast, zileuton, zafirlukast and meloxicam
25  antihistamine:
including fexofenadine, chloral hydrate, hydroxyzine, promethazine, cetirazine,
cimetidine, clyclizine, meclizine, dimenhydrinate, loratadine, nizatadine and promethazine
antiulcer:
including omeprazole, lansoprazole, pantoprazole and ranitidine
30 diuretics:
including hydrochlorothiazide, amiloride, acetazolamide, furosemide and torsemide
NSAIDs:
including arylalkanoic acid sub-group of class which includes diclofenac,
aceclofenac, acemetacin, alclofenac, bromfenac, etodolac, indometacin, indometacin
35  farnesil, nabumetone, oxametacin, proglumetacin, sulindac and tolmetin; 2-arylpropionic

acid (profens) sub-group of class which includes alminoprofen, benoxaprofen, carprofen,



platel et inhibitors: including abciximb, clopidrogel, tirofiban and
aspirin al cohols and phenol s: i ncl udi ng tranmadol, tramado

hydr ochl owoae11/@ab176puri nol, calcitriol, cilostazol, sol rarav2mderAgodi 0
bronperi dol, droperidol, flupenthixol decanoate, albuterol, albuterol

sul phate, carisoprodol, chlobetasol, kgpinirol, |abetalol, and

nmet hocar banol ketones and esters: i ncl udi ng am oder one,

f1 uti casexitiprefon, rdenkdtasrotenefenputed nicaoprefent fliroxapiofed, fld®poxfenabasofea, et hyl
pr edni sdone be.néona{eat e na%rre ane anFI busFi rone 20antienetics: including
met ocl ofPRIGKYE: 'BACRTGIEN: FelanTiign; ketorolac, loxoprojeg. NTaPTRlP Y BPY S YhicdaP 04N

br i noni girpaefen oduppete@daneaflurbly ahod paprdbiehitaeid; phd okayphiheardichoCi@idmioptial e 25
anti coaguyl ant a antLthroE@ith% %%ﬁnt53 incktdigﬁ marfargn eno§g arin and
| epi r udP P PRRPHERTSVRIER ngides MHRaTMEiasl! PIeSISM e G Yk eigr P It e COPD
and =ast fotfendniie atioendrascth3Mines beldtaxib, inppatenap iagpivib rrefecoxdbf rapt@enpsiliedpgr osi s:
i ncludi ng ral oxjfen an) dronat e _and ri sedronate Particularly

br o or rBPHSPRY SorERf R DR SHsBhAST AEF AR Fhen araretepiE i GrEHaE

ket or al aad prppdtypbenene, hal obet asol, hydrocortisol and conbi nati ons thereof.
351t is_to be understood that pharnmaceutically acceptabl e derivatives of

bi ol ogi’c',eé'l"f’ Sactive conpounds are included within the scope of the present
invention. \Wexladingd fits7 b rBtiZAdOs i 1as18tidd, retinal, tretindingretiavimacid,

"phar eutcally,.acceptahl e derivatives” jncludes, but is not. limted to,
oharmceai bR uREE AR BisToRR oePhy pEPerak GEielESEs sGftar QutBre dliker s, o
any ot heetathelite aaltrietig thintyerdiratpnpethahidsgsucand taeiratbod, degsrotesei anld upon

adm ni Stch%)taieog to a subject in need is capable of providing, directly or

i ndi rect 2bi ol ogically active conpound as 5ot herw se descri bed herein.
As usedhévemenes, arichsteradsn " phar maceuti cal |y acceptable salt” refers to those

e L 08t o e E S T S AR e U o

t oxisCi t fvasopressirgt ataal-naadré et factoe SANF)S becsrdethhsorlel, k@tis@red seopelandnaensur at e

wWth a cgc?p%?ncl)r?éa} belp%eBﬁrri]r%c, icg{e%cﬁ[a(mlrn%ts,i &'ole?:gs Bﬁﬁi%eagrlnf:p%lelng citrate, danazol,
dexamethasone, diethylstilbestrol (DES), ethinyl estradiol, fludrocortison, finasteride, follicle
stimulating hormone, gastrin, hydroxyprogesterone, leptin, luteinizing hormone,
medroxyprogesterone acetate, mestranol, quinestrol, methyltestosterone, nandrolone,

20  norethindrone, norethisterone, norgestrel, estradiol, conjugated oestrogens, oxandrolone,
oxytocin, prednisone, progesterone, prolactin, protogalndins, somatostatin, stanozolol,
stibestrol, thyroxine, prednisolone phosphate, triamcinolone, mifepristone acetonide,
budesonide, levothyroxine, testosterone, testosterone cypionate, fluoxymesterone,
flutamide, mometasone furoate, cyproterone, fluromethalone, goserelin, leuprolide,

25  calcitonin, halobetasol, hydrocortisol and tibolone
statins and derivatives:

including atorvastatin, fluvastatin, lovastatin, nystatin, rosuvastatin, pravastatin,
orlistat and simvastatin
stimulants:

30 including amphetamine, phentermine, tyramine, ephedrine, metaraminol,
phenylephrine, dexamphetamine, dexfenfluramine, fenfluramine, nicotine, caffeine and
mazindol
vasocontrictors:

including desmopressin
35  vasodilitors:

including carvedilol, terazosin, phentolamine and menthol



10acceptable salts are well known in the art. For exanple, S. M Berge,
etal . describe pharmaceutically acceptable salts in detail in J.

Phar racewocal1/@si7énces, 66: 1-19, 1977. Exanpl es of pharcaearviooalily
acceptabl e nontoxic acid addition salts are salts of an am no group forned
with inorganic acids such as hydrochl gui c acid, hydrobrom c acid,
phosphoric acid, sulfuric acid and perchloric acid or with organi c acids
such asamti:itheimees:d, oxalic acid, 15maleic acid, tartaric acid, citric
acid, succinic acid, or %'c.t.aci? or 8 usi ng ot her methods used in the
art such as iBHY 'Q%i?a\’ﬁ['{@?e )ﬁv' HFaTaRae ﬁ?%eéielz acceptabl e salts include
adi pat eACElighibitoes: ascor bate, aspartate, benzenesul fonate, benzoate,

bi sul fate, barat t phor.at . hor.sul f te, .citrate,
RN 1 Lt R s e A A T
f or mat eisodanbide abmprigdndcqplvegptrionat e, gl ycer ophosphat e, 20gl uconat e,

her ni su].fate, heptanoate, hexgnoate, hydroi odide,

2- hydroéf/gé’tdﬁ%ﬂ%gﬁ?’?nt8ﬁﬁf'té’?°ﬂésg‘?'obi onate, lactate, laurate, |auryl sulfate,
mal at e, mal eaheudingbmaios tintoidl hamgsal] pfropaviadel hdrooalphdd) disopesel) dsomadle,

ni coti nat nitrate, oleate, oxal ate | mtate, panpate, pectinate,

per sul f’QFE’P@Q'ﬁHgﬂ%tﬁsr’BﬁOBﬁ)éQ'@ng}?g%dﬁﬂ@ﬁgf A crat e, pi val at e, propionate,
st ear at angietensimiantagounidtat e, tartrate, thiocyanate, p-toluenesulfonate,
undecanoat e, .vquir a?e aal ts, and the like. 25Representative al kali or

al kal i ne ear t'HOHEPAIOS8EfY s i ncl ude sodium lithium potassium cal cium
magnesi platelendhibiers:i ke. Furt her pharmaceutically acceptable salts include,

when appropri.ate,. nopt.oxi mni_um. at er nary.ammoni um and am ne cations
formed using DGUIPEAPURED ARPHIRE IoHE ALPEie, carboxyl ate. sul fate,
phosphaéleoholstanat ghenotsyver al kyl sul fonate, and aryl sulfonate. 30The term

"pharmaceutical |y acceptable ester” refers to esters which are hydrolysed
B Vo and | AerdaETERBYE” b Rmaoy Plareefbiie AdaRof el dladaf o¥isRL S

| eanse  t inesqudiolendmperidot uinsbesitolafigeEnthitd deenfoateSaibuabdlealbsteat sgpbatps i ncl ude,
for exanpl e, those derivyed fragm pharmaceutically acceptable aliphatic

car boxy ™ ouerdl SpsgTprob PFS) PRAIRSERS A RERA Cycl oal Kanoi & and

al kanedketonesiahdesterst whi ch each al kyl or al kenyl noi ety advant ageously
35has not nore It han 6.carbon Iattoms. Exar% es of grticul ar gsters i ncl ude
formates, acel@pPday aBV%%r%}‘?a{% CaSPNR $PLILACIANE, PIEYPISeNG 1P Z0PR(T s ucci nat es.
WO 201 1d6305imeEdd¥ohe A2 Diredisddhel benzonatate nablivestdrey and'plspiroreeceut i cal |y
acceopt ablte rtodr_ugs" as used herein refers to those prodrugs of the

bi of ogi%’él’q@eéccsfi ve compounds which are, within the scope of sound nedical
j udgnment , suiihebdieg retodkgeamidecont act with the tissues of a subject with
undue t oxici {{é ¢ irritation, allergic response, and the |Ii ke, comrensurate
with a ?%‘é@’é B Wnef i t/risk rati o, 5and effective for their intended
use, as well iasludihg damdotairede, bnimonidoterslopatadine, patmpebiotte,qfilotdrpine@anpounds  of
the inventi,on. j[I'he term "prodrug" refers to conmpounds that are rapidly
transfo‘?crpé) "?9{‘3\}? vo to yield the parent conpound of the above formula, for
exaryp| eartjcdagdilanit wad antithrohidtic ageritaor ough di scussion is provided in T.

Hi guchi and V, S}Jﬁﬁ'el | a.. Pro-dr upgas. as Noveld. Del ivery Systens, Vol. 14 of the
A C S Syrrpos'PEJ '%%l‘/‘iaéféf'”’aeﬁax? ”E&’WQH%D'F@. " ORoche, ed., Bioreversible

Carri er geatmdnts forigenitgn, Ameri can Pharnmaceutical Association and Perganon
Press, 1987. A Dbi.ol og}i call.y a tiI e conpound rmay be present in an anount of
up to about JBSAYGP 8 b[eﬁgc'y(??gfuﬁ%?}'é%%?ati on of the carrier conposition.
The anoGOPDudndasthowi teedtingnécti ve conpound is preferably up to about

109%y w, nore i rleéierzlably up_to about 6%V w, 15npst preferably within the
rantfe of abouf 8" TQW% ¥ Bbout 5% w. The carrier conposition

i mpr ov eredtheemis Forvestyomdroaisbi ol ogi cal active conpound by altering the
A.D.ME. properties gf .the biological active conpound. Not wi shing to be
bound by { heargudii rfigatsaf eye e oW BRTE “properti es of a

bi ol ogi cal ackartieulatynpeiendddicdogddl g netivebmtaosieds inelude itboazirte, diclobdnaa,
phosphat e conpound.of ,an,el ectron transfer agent. 20and relatively high
Boncent KRB BTG, PaPoRRSe: tarriy o%d afiRBeydns MaPthi 1 Ly of i he

bi ad=ogi cal | y lasttb be vodemoddhatphdimidcautcdlly haceptasls dédatines oflbdaogicatlynbr anes,
nuscl e, q,nd SO onr} This sdol ubt'hl ith chan(%z affectts thg resi dence tine of
the dr udR CPRBEYYS A% (Nl dgH {Thi %S?Opoer WOPEERY MEEOY e at whi ch the
drug will be introduced to the elimnation phase. Accordingly, a carrier
conposition of the present invention can provide the advantage of:
25-reduced side effects (i.e. mnimalising the unrequired system c effect);



restricting the biologically active conpound distribution to specific areas
(e.g. drug-targeting); inproving patient conpliance (e.g. |ess anount

used, sneWbentiappi7scation); inproving aesthetic feelin@Craw010/001719
fast-drying); and 30-increasing duration of action and/or shorten onset.

A carrier conposition of the present iygvention may al so inprove the

bi oavail ability of a biologically active conpound in a subject.

The present iT“n/eenetmOpshammecaltmllyamustedleid'enaatrve*shﬁduiﬂesr burieabt lingiteal tsubj ect

f th d whi t ffecti

Lo Pt Gatslsr Aty fp bl ahu b SATB o Sh ST B Ero aak Bher L | on of “the

pr ege?t derivatvd Ilhd[]d|nQ'ﬁﬁ)(jma?%sfﬂdoget@ablIte%/@hﬂ?ﬂddo@wmhﬁﬁgﬁﬁoiﬁw@kﬂbj@@ﬂlﬁ 1'[9' 17
0se an rea ) e 1 Ol O acti ve

o buntP b RSeatf e Rt finbr echP: BrdclR 3 SPiobkal Sore PRI a cor ™ ne

used hestrenviseedeicabddheraiyi. ani mal havi ng syrrptoms associated wth or caused
by a pat hol O?Acal ondi tjon

t t . Wt 5bi | |
att e compoutticefin bl GindeSlkERc B Rl el it AP ey e
\a/m\h nlon h\::mamw ivx{mah&?@B?mmfpﬁurﬁtameslcslchigr?@qtmmdbliemoran;ierrrmb?nrttaﬁ@hthttbst|t ng.
I1e | rtl cCul ar cont e a a or on e | hven |0n
e sshs BRI ' G AR SRl 1 ety Sl resh oL e
fj o vet encr;e kg, yantjraeat:manten?liuratel with zmmatsbﬁaﬂeérbﬂtiegmﬁslcmtrpa?hamaaesultmglllys ks uch as
0gs a ca | C an uc as rse S onkKkeys,
o P, " fcafigble SIS A BT KA AR T o 0 SRRl SR BergBotl et i o
pri mat esharffnebmﬂ&allycmaedlsbletmm dﬁdetaﬂld JuﬁEaﬂn&iceetlcal SC|ences 663&“1@5 agra, the
t t t he e a nean.
LT oot FADEd anarhb SRR s SREn b Palost el S BRSPS A ot R AR BB
and/ or goyps fomedivwdtalinatirdc bicidd becheds detroom;nclmldphwwdom add, |phosah(ijcrm of
con |J|0ns

conpl et el. art al event.i,n ne o at hol 0 |

oo or s Dlroficd 3nd b BRENE Ah REwEE Sihic TR ik B ARl orf B B ope or
nore patbieicogid; adrtacicradid bltmsamd?(sud:c&mc atidacimalosit maididiby using other nitdhiddss of
adm ni strat.i qn can ed into a.thre t ef fect,
el y s B R0, RR36) octBndt JofiEe o dtuply oS B R RR S Belie anee. | &
appl i edadipatecalyipatehescertiziie, tas partdte drenzenabaiforiatel, beheodter kislfavd) boeaté,he desired
Cract, bireoarerl SapRiFading R aRReR Pl B el coeer g™ 7
subst andmjelcgzls@fat@retmesmtﬁnesa tirinete, fumaarateh gludoiggpdriates glyicaaiphodphetd). S.  Food
o0 S SR SRR TR R od 2 S et o
admi ni srtactabloaate lasﬁteanaﬂras lairyt @nﬁatmknmaieltresleaﬁe mdmateshTManewlhmuteng- a

| ocal effect ,inc deelc neous ntoth skin nd intravitre onto
the. eycyentiaeit S E ReBhAR e B8, Bt iR b bk ng. o
system @erétmmte,l?ﬂmr&aln)/lpafdmte Iphod;pldlﬁe pivyatt opivalate, mipionaist statiiats) stibatate,

i o t he

ot h) A REEG) ook etBo el upddcBione ke BelhsnotheiGagi na
(1 nts0 tRepresentative 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.

30 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

35 has not more than 6 carbon atoms. Examples of particular esters include formates, acetates,

propionates, butyrates, acrylates and ethylsuccinates.



30vagi na) . Exanpl es of parenteral routes of adm nistration by
injection, infusion or diffusion having a systemc effect include
i ntravenol® 20im7e77a vein), intraarterial (into an arterpCI/Anvraeugeul ar
(into a nuscle), intracardiac (into the heart), subcutaneous (under the
skin), percutaneous (via needl e-punctyge into the skin), intradermal (into
the skin itself), intrathecal 35(into the spinal canal), intraperitoneal
(i nfusion or Thyteahi mrmet@tbblﬁy méptbblﬁwdﬂrugs risraee b refert tisihose
(infusion into th Iadder i d J,.nj ection i nfusion into
the epi daPES SBERAGY ST prRESRsbipdt Mo e LR safbe o sohBa AR o
t ranscufuagmemtssm(utébfeffusmmntcbnt@ughltrt ihe tissuedadf aséubjaa):t with amdugLtoxisiad, ( di ffu5| on
t hr ough. . ane) fflation (djffusion thr h the
el St ORGP Sl P RSRST 1g B e ESmBRY Sleutl s FErsaraqs At e hgue)
and sbucaal ef(@b@a)fobefdaurtmteodkghuseheeWemealthegnmtenrm)cfoﬁﬁgrmdr@boMe atdw di ng
to the present ention c e any .,sujta eadmnl ation form (see,
for oxastioinansf bEcuennet Yedemhdraity Bt GaboinonPel HesRelt “conpany.
Phi | adetrgtsf@meRan vivBenyield tiae darehiadomgiosind @b the, at)loag&smﬂ%fdﬂé&amﬁxl@&@/) ).
Exampl es of sui t.abl m ni tratlonforrrslnc Ilmtedto
ot uti ROy 380 alopiohot gisBheh & Braffpe co B daph Sferlabrrid ang
creans. as‘l‘heve‘l DeivdraSysiosismayl. dd sithba. G@S@m&n@dme&mhesxmfded HdwaehB. f or m and
deljivergd.in t her or. exa latio edlnllqwd
Forth andoetsr pePlodSier R Gty rg esidth MeEcro P RATIACPEIE BRPCElM be
pr epar eshdoergamonBrdwsd$98wel | known in the art of pharmacy such as descri bed

Gannar o, 201 HBASSGY SeTRSOMEBES " e ke AR AT RIN a8 o

(2000). 3(Bﬂwhv afethidls! doncériion bithstoepieotompositinghé atmpuiGestaegicdlyon t he
biologic activ oupnd with th rier i gessary,
ahapt ngraie to@phiEle PETBRRDd A heBaloftoR i, Fite R abU B e el SRR C At 1 e
CONEOSi rtnostrpreferably withAn tmarnah@as ofcabob 8.1 tdvow tobbblhes*’/m/wsent i nvention may be
prepared by chni ques.

f
Bompos: 11 on | HAGTArae eGP g T HE S BRENER & SpOCRls=PAToF sPPBeiRl ti on.
i nhsw t?‘@lrl?g theaAiD. MlEe$)ropurlld$ Ethe blblbglpalwr:m}[/é caapqinet Nofmmblggm babbmd is
| eve n a.pr.er.e a an el tron
P et oy el RSB Rl A B BRSPS bEa BOBRRILE sABeflifakh: 40c
Ent ![ | da?lmtdsbemse ﬁuefmmrmfhdd tioAnf 2 pagsphatscophesnd dﬂs:ialelcyomtranhsfweatfgﬁnol unme, i s
ealt e 6] e e utl o m ecarrler
o A Pl A B et 28 ek BB s B Pl Be sRub BRI L od ot
tgg SI Smblbgunaﬂwfusé eOmagemlmdmeﬁemedrers Qs]t(_hhmlupmilfher}n:)rﬁnles moéolemhdrgay be
e r se aguepou ase , | 0 he.carrier
oo oS Sol Bty ARk S RE ST denbe e Mt Bidaf elE u58fes ' detoys.
addi ti oor smbrtsmjlthnrmrhgdtwmbhime thg waiBlser ln&bdlmmmmméltrmmhonsphuselal ly a clear
nt sol ut the so and fstabl lity

to tran%!cu?(ﬁ ri siti h rg g t C tgie!aw/ t
of the BrErOg ¥ v %C[Oim\Pé’ eI A A 6’8 8P£§%‘1 ANVEPIROT  he
aqueous or sol vemtlugdiasde effects (i.e. m'ﬁh‘realts&rgrtheun@qnmnssyst@moIeﬁyct;t)pt| onal |y
further conprise _one.or re excipients Loedjnthe art of the
i nvent i on woul d 'SppFuE tﬁgg"oi?ﬂ"iaiﬁg‘é“"é’fé’i”ﬁ’% S'S\M?“ﬁ%” EGT5858i (Rl uded
with a carrier caopespetingy or a fornulation of the present invention. The
choi ce of other .ex0| i ent.s w e n the characterjstics of the
bi ol 0gi cal Iy et b BRI ERLEomRISA ety Fe sl Bt el blecio) "
- improving aesthetic feeling (e.g. fast-drying); and
30 - 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

35  active compound in a carrier composition of the present invention. The pathological



19 the formof adm nistration used. Exanpl es of other excipients include

addi tional solvents such as water, thickeners or gelling agents,

sur f act arwe®,20twf76Ess, enol lients, sweeteners, disintegra&Comid2ofo@yanrs,

colours, fragrances, electrolytes, appearance nodifiers, filmfoam ng

pol ymers, propellants and the |ike. Syt abl e sweeteners include sucrose,

| act ose, glucose, baspartanme or saccharin. Suitable disintegrators include

corn stesndhionsririchie cieddetthbhtaze befiadayed tythp wiolalicallp aetivexanigoand grmulated

bent oni t alginic acid.or agar. Suitable gelling agents include hydroxy

pr opy!| W@?Vﬁﬁ%&&”@?ﬂﬁ%ﬁ“ﬁhd carbopol . Suitable flavours include peppernint

oil, oil of wWhyterarasgct'clsarsey hemsirargdesos anasgiar havidd swgptomsg. Sui t abl e
ropel | ants. j ncl.ude butane, carbon. dj oxi de, et.hane, . ,

bvar ochiaPapISisaHEE Pia BRPARES R BGRAF Rrbires Bsatment WbP opane,

di met hybiolegicealty, adtise® penpeural. Thpaninghenage aninginurat, préfeebdod hguah @snay be
Propel |l ant A-46 (20% propane. and 80% i sobyt ane).  The rel atiyely. high

concent s BT BaR PEPGIeREGT PRRIEs sy S/t 1 AarAbRgorrRor HRIH LR

pr eser vgdrtigartycconenaalated thdtavieviaratioh of drsindentiod isn@dtabledoryysedil ntealitlae
reservatives, that may. be added inc]ude sodiumbenzoa t hyl par aben,

D opy| PavAER: rairBR B S o VelerRE teRiRE BRBinTrelipRat

exci pi ecdnspanidn qri@akBuch bs dpgehrat edis,\and plotrstid anitnalOish \wis hiotses, poredser abl y

up to a

t 5% t f bl bout_ 3%w .
o e0r aBioT AP 4. BisRPige e Tkt otand ibe S AR B on of the
car ri erfetidsygosids, bonids Tével wayurstes. conposition and fornul ati on according to
th toi ti 0b f d to be physicall t ab h
par t ol o o zeSravay el SRR P Eert “arCB NS et nlidt e ager "
t Lansf Oaffm:tihg)!asuﬁl?ﬁﬂﬁ&fﬁ_ e of bell ©xahity X ih ggjlgw'réd pfl&&n’dﬁdogibhmdiﬁirTphysé@b@'ciﬂnce to
t he acc ing figures in which: i gure oWs r ansder ma
ol i ver BT TSP UL e PtoBRRRE 45 B R ShERE TSRl ot BTG br o
Fi gur esmads @aticol@dica lnomditidres, ned/at muag bb deaapeatic iroterrho vhaupartibloorsoompigds | Si ng
oxycodone i 0s Figure 3 shows conparative skin

a dose re nse; o
deposi t 7% OF%%%?E['Eorgfpa?rgq??ﬂﬁdéf?%qﬁtéonéonpri sing 30l i docai ne; Fi gure
4 showsRoutepafadmiristiationdeposi ti on results of fornul ati ons conpri sing
di cl of enac; d .. Figure sh 0 rative skin deposition results
of T or mi at | RGeS ALY Gy Do RBa 111 7aieBaReRUBORPTL7 10 20
EXAMPLESmely, “topical”ater@ the deshed effeot tsslbed pecths saobsthhee ip appleatdirentyenbéren wi | |
now be reference.to the exanpl es.

ol o TG e oo R TaE PSP ey HeaBP AT oFS) PRhr ef er 1 ac
met hod slésstanich &dgiedrovie 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.

25 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

30  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

35  (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



Each of the five carrier conpositions conprised 1°)/owiw of a m xture of

nono(t ocopheryl) phosphate and di-(tocopheryl) phosphate in a ratio of 8:2

and wat erwoand/a7hE5f ol | owi ng pol ar protic sol vent conceRCTatl20n#01719% pol ar

protic solvent (i) 50%wviv ethanol (ii) 60%vv ethanol (iii) 70%mM v

ethanol (iv) 80%mv ethanol (v) 90%gv ethanol 10Method for thermal

cycling The carrier conpositions were refrigerated at about 5C for
appr oxi speice}, yrahddnoar & transcuthieusgdiffiision grodgh the reaqekiay, taasmbicasabut  30C

O O TRt 8 S B B RSy BRI PEpOGE it crmerture

obser v eidhélatiorangdiffusidai tdicugh &edmputey ispblirgiubloonder@h@tdnigye)0Bnd blddal on

(Plr \elgzl pﬁaﬁ%&rbgé lhrousglhl &%%L%egrugru%%egone (ii) clear none (iii) clear none

5 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

10  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

15  association the biologically active compound with the carrier, and then, if necessary, shaping
the formulation into the desired product.

Preparation of a carrier composition
A carrier composition of the present invention may be prepared by a variety of
techniques.

20 One method of preparing the carrier composition involves combining the
components of the carrier composition, in suitable quantities, with stirring, until complete
homogenisation is achieved.

In a preferred method, a phosphate compound of an electron transfer agent is
combined with a polar protic solvent, and warmed at 40°C until a solution is formed. An

25  aqueous phase, usually of lower volume, is heated to 40°C and then added drop wise to the
solution to form the carrier composition. Alternately in some circumstances the phosphate
compound of the electron transfer agent combined with the polar protic solvent may be
added dropwise to the agueous phase. The final pH of the carrier composition may be
adjusted to improve stability, for example by the addition of sodium hydroxide. The carrier

30  composition is usually a clear to translucent solution.

Depending on the solubility and stability of the biologically active compound, it may
be dissolved in either the agueous 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

35 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



none (v) clear none 15 Exanple 2 Thi s exanpl e conpares

per cut aneous oxycodone delivery in vitro using a fornulation of the present
i nvent i orwORBormmab#si on 2A) and a forrmrul ati on whi ch conprPCsadizaidoowipol ar
protic solvent concentration (Formulation 2B). Details of the each

fornmul ation are as follows: Fornul atiqg 2A Conponents Amounts A m xture of
nono- (t ocopheryl) phosphate and di-(tocopheryl) phosphate in a ratio of 6:4
1% w | the G@rrogfarumiinigBatunwised yBampies ditties wixeipierssisclud@lad ditbngl saiNenid! t i ng

D011/ 078 ISP UL B8 £7 051159 SREH S Koy B oo oSBT - AMERIRCE A i xt
xture
of nonodi§ihgender Ydvoushospival feagraktedi elbttastyipd eppbirapbospldits, film f@amitg o of

73 Z%Vp/)c\)lx/rkeszr%f)pr)r%Bgl%%s and the like. Suitable sweeteners include sucrose, lactose, glucose,

5  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,

10  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.

15 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 carrier
composition.

The carrier composition and formulation according to the present invention have

20  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:

25 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

30 lidocaine;

Figure 4 shows comparative skin deposition results of formulations comprising
diclofenac; and
Figure 5 shows comparative skin deposition results of formulations comprising

ketorolac.



10% w Et hanol 10%W w Oxycodone 1.5%w w Car bopol NF10 0. 25%W w QS dH20
Formul ati on 2A had a pH of 6. Fornulation 2B had a pH of 6.4. Method

For mul at iwo 2B /onespr epar ed according to the preferred merhadotascrpbed
above. 5Formulation 2B was simlarly prepared. Ful | thickness rat
abdom nal skin was used in 12nml vertiggl Franz diffusion cells (PerneGear,
PA). Rats were killed by asphyxiation using CO2 gas and the abdom nal area
car ef ul EXAMPLESD and exci sed. Al underlying fat and connective tissue was
renoved. Skin was fr t be n sheets o um ni um f oi | d. stored
L 20C unt i 1VERES FERRORP T S gela i aneat i e KR AT BET T Fr ang
cells a&féréu&:dt@ﬁl@toﬂ@wmgInbmllamr\(gle&ﬁ&ﬂol&nd the Franz cells had a surface
area of _1. 77|cr’qz During experinents, the cells were naintained at 32C.
Finite MRE Y 44. 1) was used to approximate the conditions to be used in
Vi v Recei veCarsiot ¢ctimmusitione nerspiephed acegrdingrtd yheopreferréd mosthed desceibéer m ne
t he percut aneous oxycodone 15 absorption and anal ysed using HPLC. The
resul t sSPAPE presented in Figure 1. The results are the averages of n=8-10
di f fusion cel Ea:haﬁmlmmmearhrmrroomotsmswmrabe1e¥arylw.ofaanistureepfrresmt SEM
Resul ts und. t ha roul ation 2A  whi | af _protic sol vent
concent HPBIBPN ST BRT SBsPr ) RPiFee R aiauherd pBRBlerBftbione. o
5% w. fétbasvmrud;@blaoproﬂBsoMMt(cbndeIﬁraaorml ar protic solvent concentration of

209 w on—t+he—o ; '*cr"' ¢only mai ntain a maxi mum concentrati on of
oxycodong—gf 'é%\[&lw&though both formul ations were able to
t ransder rdll oWV etbanldone] the results show that, after 4 hours,

appr oxi metld) y

L
K <

I-—‘ !l

250-04"_‘ /Vnethé@@;codore was delivered by 25Fornul ation 2A

conpar ed [t#) appr A3 {oBA @h@”O‘le del i vered by Fornul ation 2B. The
drying tild&)for BN eihaogl 2A led to a rapid rate of delivery (i.e. flux),
in additild t o t B@%WAcetharald t otlal amount. The linear flux (J) of

per cut aneous oxycodone absorption for Formul ati on 2A was 40m h/cnR, whereas
For¥ful Wiebid 50 thermal vaing{ 5. S4u. g. b cre. | 22 Wil e both the
increased fl uy, Mrlé’rr&HWosﬂano%&%orgﬁ’@@ra‘ﬂ@d LVEIBA5T0r BEorBRMatE 1Y hours,

attributed to the increased oxycodoné concentration (and subsequent dose),
t he r esand thes holjecthdito Ftﬂnmﬂratura)cvf BAUBIE 6 fhaaboximetelybl Dlawss faldi dycley.. The
per cent [ Al ‘

@gtﬁ/e??; egéﬁl %@%ﬁ@%f %ﬁﬁe\@p gegthé &gréﬁghg(gp é@ét?ons%é |e?tdatq(9c§'r? té’?%erature

approxi nmat e
for 3 hours and observed for any turbidity and precipitation.

1

Clarity of Precipitate
solution

(i) slightly turbid none

(i) clear none

(iii) clear none

(iv) clear none

(v) clear none

15  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 1%w/w
di-(tocopheryl) phosphate in a ratio of 6:4
Isopropanol 70%w/w
Oxycodone 5%w/w
Molecular mass: 315.40 g/mol
Melting point: 218-220°C
Hydroxypropyl! cellulose (HPC) H 1%w/w
QS dH,0




5to only approximately 3% w th Fornul ati on 2B. Concl usi on The
formul ati on of the present invention (Fornulation 2A) was capabl e of an

I ncr easedwoxytiadoTri@ concentration relative to Fornul ati eaT2B208monbat i on
2A al so showed better percutaneous oxycodone absorption, both with respect
to the rate and total 10oxycodone del iyered, and superior bioavailability.
Exanple 3 This exanple is a dose response study that conpares the

performance of a fornulation of the present invention (Fornulation 3A) and
an aqueous—fermutatieon—{Fermilation 3B to determnetheir relative
behavi our i-p—a—des responsvo”ﬁﬂ?%fﬁggéf the35each—formul ation are as
fol | ows: RdrQRRNENSn 24 Components Ampunt s Al ANEUSe of mono- (t ocopheryl)
phosphat e eﬁJH‘i’ﬁr-eH't?Gﬂ@Pi h 5_ A a| F4MWY of 654 10w/ w |

oo snhate in.5 ; ..

sopr opanol (-9 WARC OF b 81540 g/no| Melting point:
218- 220C HUPPRICRAC! H 104/ w QS d H2Q  Faornul Af96WV8B Conponents Anpunts A
m Xt ure of E%haml(r nrnphpr yl ) Inhnqlnh;a'r e monosnd®Bemwveal t nd di -(tocopheryl )

phosphat e |i odoie omi w Oxycodah-SH@/Whb| ecul ar nmass: 351. 83
g/ nmol 0. 79 agbopol 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.
5  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

10  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 (40ul) was used to approximate the conditions to be used in vivo. Receiver
solutions were sampled regularly over 4 hours to determine the percutaneous oxycodone

15  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

20  70%wl/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

25  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 40ng.h/cm?, whereas Formulation 2B had flux of
5.54pg.h/cm?.



Pemul en 0. 7%/ w QS dH20 Formul ati on 3A had a pH of 6. Fornul ati on 3B had

a pH of 8. Method Formul ati on 3A was prepared according to
t he pref ewpedimesttod descri bed above. 20Fornul ati on 3B was/Adi2mioloatily
pr epar ed. Ful | thickness rat abdom nal skin was used in 12ml

vertical Franz diffusion cells (Pernegear, PA). Rats were killed by
asphyxi ation using CO2 gas and the abdom nal area carefully shaved and
exci sed. Al wWhilebbtiitmgintaasantiucatnandunt @f dbxygsdenaddiveredonacoe Sitislly 23 was

frozen f| at between sheets of alumniumfoil and stor at, -20C until the
ror 11 no Ui BaR T T RSB e tePErt et B2 1 ecept o
sol uti oghowtaaﬂiormmdaltﬁthA%ﬁanaobmgher tiitgﬂaﬂatﬁlﬂy.ﬁale@e&f%mg@fof bxycodote Duri) ng
experi ts, the cells were maintained at Coo,OFLNiLt e dosi 20-64 1) was
cabd t oTieg P8 WRLRAARRONES PePraRmae el b RdBR AR Bakt | bne
wer e satopingdappeginmatelyy3% weth Fbrinokatisn 2B. det er mi ne t he per cut aneous oxycodone
absorpt&on and anal ysed using HPLC. The results are presented in Figures 2A
and 2B. 2NN Formul ation 3A had i ncreased transdermal fl ux conpared to

For mul ati on 3Bhe fohrauldflursef thd pasbntglvegntib@(Fgpmatation 2A) wastagbiwcefrdnr at | on

Forrmul ati on 3A) all owed equival ent nts,_of referr or m of

Oy codonE eaRsb o BRI e R efedp s iiafon 28 Finfkfat 8R A8 oY ses
bet weenbétr poaticokooxebddriecabsdrbtide) botie it réspiecteto dise mtcindioytodone as

For nul ati on, 3B, 'thdboth f or.myl. at i S exhi biting a good dose response. At
a dose %VC%WI(}%AW? i SHPEHYY '?%@ﬁ%ﬁ% in transdermal delivery is seen

w th 15Exampllea® i on 3B. The dose response continues for Fornul ation 3A even
at the hi ghes.f .dose f.3080ﬂ2. Concl lfus' Qn._, th Thi.s dose response
Study parti cul" PPTEHGIRR DHe eaPHBE RN A poBIParaRh B PELERIEER LA | on

( For nmul fatrmalaticéW)f thd p@ssntfioventibnl €Forchy ration BA) amdjen aguebas éormaggtionses. 20

Exanpl e, 4 : Thi s _exanpl.e res.the stabilit ski n.deppsition and
ot her SRRy i3t defesti e iy SRRV dn 8 4PSt ettt FeiS BhERac 1 on an)

andia feaamfbmbulationvdne ab falowpr i ses a | ow pol ar protic sol vent concentration

( For mul at i er—4By——Dbetais—of th% each—ftormatien—are—as foll ows:
For mul at | GR—4A—Corponents—ARSIAYIAION SA
Components Amounts

A mixture of mono-(tocopheryl) phosphate and 1%w/w
di-(tocopheryl) phosphate in a ratio of 6:4
Isopropanol 70%w/w
Oxycodone 5%w/w
Molecular mass: 315.40 g/mol
Melting point: 218-220°C
HPC H 1%w/w
QS dH,0

Formulation 3B
Components Amounts
A mixture of mono-(tocopheryl) phosphate 10.8%w/w
monosodium salt and di-(tocopheryl) phosphate
in a ratio of 2:1

Oxycodone.HCI 0.7%w/w
Molecular mass: 351.83 g/mol
Pemulen 0.7 %w/w
QS dH,0
Formulation 3A had a pH of 6. Formulation 3B had a pH of 8.
Method

Formulation 3A was prepared according to the preferred method described above.
20 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



A m xture of nono-(tocopheryl) phosphate and di- (tocopheryl) phosphate in
a ratio of 8:2 1%V w Et hanol 80%W w Li docai ne base Ml ecul ar mass: 234. 34
Mel ti ng pwoOrn11/68C55%W w Hydr oxypropyl cel | ul ose( GPHX grataU2umenoe’1®s i s t he
Mol ecul ar mass grade, PHX neans pharnmaceutical grade.) 3%wW w QS dH20 25
Formul ati on 4B Conponents Anmpunts A miosture of nono-(tocopheryl) phosphate
and di - (tocopheryl) phosphate in a ratio of 2:1 1%V w Et hanol 30%W/ w WO
2011/ 0 nedy b&4cH fAUBOLWREA GRS oPdlulirtra dbinendossred bt 200 luatil thaasrmiadéf 34
Mel ti ng poi.nt: (ti8C 1%/ w Car bopol (CP934) 1% w QS dH20

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.

5  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
10  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 30pl/cm?, no further increase in transdermal delivery is seen with

15  Formulation 3B. The dose response continues for Formulation 3A even at the highest dose
of 30pul/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.
20 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:
Formulation 4A
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- 1%w/w
(tocopheryl) 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
25
Formulation 4B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- 1%w/w

(tocopheryl) phosphate in a ratio of 2:1
Ethanol 30%w/w




Met hod Formul ati on 4A was prepared according to the preferred

nmet hod descri bed above. Fornulation 4B was simlarly prepared. Results

5The resuWwO=20nf0787781 sual stability test showed that, afPer/Al2oeyw1ad
storage, there were no physical changes noted with Fornul ati on 4A whereas a

precipitate had forned with Fornul ati g 4B. After 4 hours of
adm ni stration, Fornulation 4A had a significant skin deposition (u.g)
conpar ed t|aidszamelmakeéon 4B, as shown in Figure 3. 10Coneiwisi on The

resul ts shawsdculdrahass: D84.61l ati on of the present invention (FHornulation 4A)
was st abl g palgndgsint: BBI®ved delivery conpared to Forjul ation 4B. Exanple 5
Thi s exanglearbgypacessfhe stabiT1ty, skin deposition| epdether properties
of a 15 flaggghgdi on of tThe present invention (Fornufation 5A4) and a
formul ati on whni ch conprises a fow polar protic solvent concentration
(Formul @tingg 5B). Details of the each fornulation are as foll ows:

For mul atton 5A Conponents Anpunts A m xture of nono-(tocopheryl) phosphate
and di - (tocopAfBIHALPN ARdEIsHRIBRATER ageqrding & e reefgrredgaphqd daspr €70%N w
Di cl of epamuthiioh DBl a4 HRilZ¥prapdmedr oxypropyl cel lul ose (GPHX grade, where G
I's the Mol ecul ar mass grade, PHX neans pharmaceutical grade.) 3% w QS d
H20 FResHlisat i on 5B Conponents Anmounts A m xture of nono-(tocopheryl)

phosphat e andril res(itsOsAPR&UY sthbitfyasfRAbRed hat didt B Aap offstdrage, 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
(ug) compared to Formulation 4B, as shown in Figure 3.
10  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
15  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- 1%w/w
(tocopheryl) phosphate in a ratio of 6:4
Isopropanol 70%w/w
Diclofenac diethylamine 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 5B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- 1%w/w
(tocopheryl) phosphate in a ratio of 6:4
Isopropanol 10%w/w
Diclofenac diethylamine 1%w/w
Hydroxypropyl cellulose (GPHX grade, where G is the 0.6%w/w
Molecular mass grade, PHX means pharmaceutical grade.)
QS dH,0




1%/ w | sopropanol 10%W w Di cl of enac di et hyl am ne 1% w Hydr oxypr opyl

cel lul ose (GPHX grade, where Gis the Ml ecul ar mass grade, PHX neans

phar macewpDcalv/gsade. ) 0. 6%uv w QS dH20 25 Met hod PCT/AR2DBV00iAMAC
Formul ati on 5A was prepared according to the preferred nethod descri bed
above. Formulation 5B was simlarly prgpared. Results 5The results of a
visual stability test showed that, after 3 days of storage, there were no
physi caMethbdanges noted with Fornul ati on 5A whereas a precipitate had forned
wi th Formul at Lon_5B. , ter 4 hou of adm istrati rmul ati on
SA had a'si oriP EREZAE Formwetan S WP pibmRtPso Bt ate Bl sl BT on 5B, o
shown | dederiget gbave. Fornttilgion &BAvadsimiadyaprepaed5A and 105B are al so conpared
to the fofeligss merci al ly avail abl e product conprising diclofenac Voltaren(r).
Concl usto = The results showed that a formulation of the present

i nvention (FoTrrmrieatn'tm aBAéuaWaisbmtyabéte;hawdd bread, dfmeduyﬁom&rbge,rtyeremar ed to
Fornmul ati on 5B .C r the stability,
ki " par bR RGeS PHBH P GeEeelen BR YRR T Re P e SpS Fegibent

i nvent i Berm{ufagiomdBat i on 6A) and a formul ati on which conprises a | ow pol ar

ti | t E | ti f h
Pormul at on- 5 9 PORASFEbRIT Borullon isonear boadtothereith ur e o
nono- (t @epedrapatrtd tcph@tﬁﬂmﬂbﬁ 581€s dhowr incI@RB e W Figplaos Poah@atidhs®A &id 0 of

6:4 1 %\ w | og
10 are also

argg to %%%wc\)’/mvr\aercially 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.
15 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- 1%w/w
(tocopheryl) 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
20
Formulation 6B
Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- 1%w/w
(tocopheryl) phosphate in a ratio of 6:4
Isopropanol 10%w/w
Ketorolac tromethamine 2%wIw
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.



Ket orol ac tronet ham ne 2% w Hydr oxypropyl cellul ose (GPHX grade, where G
Is the Ml ecul ar mass grade, PHX neans pharmaceutical grade) 3%wvw QS d H20
20 For mulhaibizony/6BB77€onponent s Amounts A mi xture of nono- PCoGARheyplL)19
phosphate and di - (tocopheryl) phosphate in a ratio of 6:4 1%W w

| sopropanol 10%W w Ket orol ac tronet haggne 2% w Hydr oxypropyl cellul ose
(GPHX grade, where Gis the Ml ecul ar mass grade, PHX neans pharnaceuti cal
gr ade) O 6% Avskib peHaéhtion vedt Bmallar t2that conducted fok Bxdamplep ivae atso@ontiwséd
simlar t}atﬂ&g%nduct ed for Exanple 2 was al so conducted with the

f or mul aY’} er? The results of a visual stability test
showed Résuits after 3 days of storage, there were 5no physical changes noted

wi th Formul at'I'r?enreEssu ts o a V|sual a’taBﬁltej‘/(ieQI 1ﬁ%‘\;vgd 9{"‘9 afteF g%ays oft shgor'azgerz elzr%tV\i/e?Q 68.
5 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
(ug) compared to Formulation 6B, as shown in Figure 5.
Conclusion

10 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

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

Formulation 7A

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
Felodipine 1%w/w
QS dH,0

Formulation 7B

Components Amounts
A mixture of mono-(tocopheryl) phosphate and di- 1%w/w
(tocopheryl) phosphate in a ratio of 2:1
Isopropanol 10%w/w
Felodipine 1%w/w
Hydroxypropyl cellulose (GPHX grade, where G is the 3%w/w
Molecular mass grade, PHX means pharmaceutical grade.)
QS dH,O

Method

Formulation 7A was prepared according to the preferred method described above.
Formulation 7B was similarly prepared.
20 Results
The results of 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

Formulation 7B.



After 4 hours of adm nistration, Fornulation 6A had a significant skin
deposition (u.g) conpared to Fornulation 6B, as shown in Figure 5.

Concl usi omo 200Th8776esul t s showed that a formnul ati on of Phe/AIReRd®1719
invention (Fornul ation 6A) was stable and had i nproved delivery conpared to
Formul ati on 6B. Exanple 7 ofhi s exanpl e conpares the stability
and ot her properties of a fornulation of the present invention (Formulation
7A) and a f orAfdrat hooirs wiadedinistpaan 5esnwatlonWwAptdded siphifitant skib siepystivn
concent(agzi on Fgr | at ilon . Details of the each formulation are as

f ol | owstMIFEPTRRATEE 1 ROTTMIGHS ents Amounts A nmixture of nono-(tocopheryl)
phosphatendiibrdi - (tocopheryl) phosphate in a ratio of 6:4 1%V w

| sopropanol 70%W w Fel odi pi.ne 19 w ( 20 Faor.mul at i 7B Co nent s
Anmounts A mi xtf &Sy %P(?H’&g(‘kﬂ%@dcﬁﬁ‘é%t%% ‘%E&Hﬁé?@ InyggUe ?FDO(’PH@B?JHHZ&%/I )
phosphafgs stabd andthad iMproved vy drhpHeptpahlatibn 98%W w Fel odi pine 1 % w

FNHS(" ﬁégﬁgogﬁlalit }%{ﬁlctpll | qu q%ggqt(gcggtgé)@%o%g%wl%é: mer,gpee 'Ca;rtlo?thterlr(?vel\étt)ilor(ma (t:h%lt Erslnranga ss grade,

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



QS d H20 Met hod Forrmul ati on 7A was prepared according to the
preferred nethod descri bed above. Fornulation 7B was simlarly prepared.
20Resul t swoBha/a7emal ts of a visual stability test showeacrhatoioamoiap 3 days
of storage, there were no physical changes noted with Fornul ation 7A

whereas a precipitate had forned wtH8ornul ation 7B. 27 After 4
hour s of 1.l stration, Fornulation 7A had a significant skin deposition
(mg) co to Fornul ation 7B. Concl usion The results
showed that a formul ati on of the present invention (Formulation 7A) 5was
stabl e and hadA ofanﬂe)\oedwpdeitibrvmrxdem@ny)efraehlolbglcEwammk/ebbmpoﬂrﬂ | t

w Il be understood,to sons illed the i nvent i an t hat many
odi 11 catPERESHR) PRRSHHR SRt aB s SorsTet adine s8hp PP BistPacope. of

t he i nvesbivert, wh@8irGhAlpb&r pﬂotucAol&&rliﬂdoﬁbertt@lﬁp@ﬁ dreater fhan S0edw/werf yheof a
bi ol ogi c act i Ve ri S{Q}g a phosphate conpound of an el ectron
nt

transfer?(?iae e 8n8g{?]§rcame&°9 PEYY wherein the polar protic sol vent
concentration rraegaeletedsmpdsgitronﬁﬂ%wmwvvhédem metpalarpmncenb/e@ttl on of the

carrier co The car.rier 05| i on aimJl, wherein the
ol o o SOTE Tl R e ngaa oS SORB R, bRl i B o boom w o
about 90%B®Fany/was abdna $5YSBHbVadont a(h%wtw B UNS 0% v/ve e wbout B wiwi to  about

or  about BB E” dhtieh SpRRo Sept e, Bt AR Yidhlhr C S m

wher ei n obewiwl ar pr ot| C sol vent is an acyclic alcohol. 4. The carrier
t f  hanol
o opanol & 5. THE CeREr PP OGURBGLeETBT BTN Rer Ridr SPORHER! oot r on

transfer aagﬁntaldoaola hydr oxy chronman. 6 The carrier conposition of claim
5, V\herel n the roxy chronman i.s, a her r.at enol. 7. The
carrier Conposil %8?\”'8 C%’P%‘?Srﬂoé‘ of P rW rﬁ&‘ %ﬁ&gp%é‘%c'c? ﬁﬁé?hﬁ'dﬁ of

t ocopher ethansl egdregdretd from the group consisting of m)no (tocopheryl)
phosphat toco her hate nos nono- (t ocopheryl)
Phosphat & monopBt SaERLATER oA FB oubR rﬁg}\%)e*'%m ABYTE" 6°Ebiim oal 1,
nono- (t otgeory yhromahosphat e di pot assi um sal t, - (tocopheryl) phosphate,

di - (tocopheryl hosphat e nonos um_sa t her hosphat e
Tonopot ader um JaPETEE SRR laﬁaﬁewlﬂe"e'rsthe% doR Pl B noe 11 on of

cl aim 7, todopheiohort dicptiesghat e corrpound of tocopherol is a mxture of a
nono (to opher hos hate.to to hate. 9. The carrier
conp05|t?0n of be%gg%eé O%%Stjtgm E?ém&?i Eﬁﬁ% th%% %ﬁ%‘f%‘% 8royl) phosphat e
to a di- (t(hamob@hels)slebecmdds:phmteegrom cons&tingbf mond-(tatodheasitphdsdhater within the
range of abo

4:1 t bout. 1:4,  or. W thin t f, abput 6:4 to about
55%° 0 rierdtacapiortf oeabie e b il Moo chEME A B pinat o
conmpound rmjnoaotaesklemtsanmbm@(teéwhee@qmosprmt@deedmtn gait, moneu(ltouasrthewlx hin the
range of about /tw/w to.a 0 010 bout 10%W w,
o " Shout POSTTIT WPOE m e ke BsPhe ot e B o B vy or
about S%Monotsodladncsett &Q&Mbwb)erylyphc%@hﬁtb@hﬁnow%éwmtsaltahwmlﬁ&%v/W or about
0. 05/tw/W or fabout 0.1%Vv w or about 1 )/ow w of the total concentration of

t he carrlre Yonposi ti on.
The carrier composition of claim 7, wherein the phosphate compound of

tocopherol is a mixture of a mono-(tocopheryl) phosphate to a di-(tocopheryl)
phosphate.

9. The carrier composition of claim 8, wherein the mixture of a mono-
(tocopheryl) phosphate to a di-(tocopheryl) phosphate is in a ratio of at least 2:1, or
within the range of about 4:1 to about 1:4, or within the range of about 6:4 to about
8:2.

10. 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 0.01%w/w
to about 20%w/w, or about 0.01%w/w to about 10%w/w, or about 0.01%w/w to about

5%wi/w, or about 0.01%w/w to about 2%w/w, or about 5%w/w to about 10%w/w, or



11. Use of a phosphate conmpound of an electron transfer agent and a pol ar
protic solvent in the manufacture of the carrier conposition, wherein the
pol ar provocoH@l79ERt concentration i s greater than 50%wvPaTefu2oteeotTd al
concentration of the carrier conposition. 12. A process for the
preparation of a carrier conposition,gf claim1l conprising the step of
conbi ni ng a phosphate conpound of an“el ectron transfer agent and a pol ar
protic solvent until conplete honobgenisation is achieved. 13. A

formul at Lgg,c@aRlvgh '%Bo{ﬁ 1535/ br &d?ﬂﬁP@.%)ifs%mf)\w. & a8 1ok RRe aﬁo&i ol ogi cal 'y
d 14. e C

active conpound. T ornmulation o alm 13, wherein the biologically
active cAabipewedthestotal persenirationiiienepraen wgmositibie wi t hi n t he range of about

L to aboys. 5. (lgof Jgﬁ?g@%@%ﬁ@&pd% aff bR fandtB@hladd's phibP! 0gi cal | y

active conpound has el ativel ow nol ecul ar nmass "and/or a rel atively |ow
mel ting ptiasolvenign thenaanyaetuteaafithmceastierctomnasitian. wirseiaithe peler ot ogi cal |y

active cQOEROMREntchtRESS RYreatBr R9n 3GOM o@fhe‘it[%ta‘ & BRI tioR Q¥ Pfiert he total

concentration of the carrier conposition. e fornulation of claim 14,
wher ei n corEpP®siidnegi cal |y active conpound is selected fromthe group

consi sti of i LBe,indi ; o j opet asol ,
hydr ocor??'sor , hﬁg&%&ﬁ%mﬂ?ﬁgg%ﬂ?ﬁg aeE?rTr@F %%leﬁgnfdgrew gﬁogﬁﬂgﬁgcl aim17,
wher ei n theestenp of eagikiring ¢ phesphate eanpaunddf ias efactise tiensfar agenapddiat of up to
5 )1 owl woghr bidfic SOlkah PANGRMEE hoMRoBisdiRA i€ 8EfibRI, composi tion. 19, A
process Por' Fhe preparation of a fo?rru?atl on of claim15 conprising the
step of Adddi ngAdomuitegicealpriging etdayier compeosiien ofcclaimchand @ biotagifgasi ti on of
claim1l. aclf«}é-co uRf. a carrier conposition of claim1 to inprove the
delivery of a biologically active conpound formulated with the carrier
conposi tildn, ofhe forautadien af eim 13, whesgie the Riglogitally astive eqneeundys act i ve
conpoundy; 4@ LA I i bl f Ky fgically active
corrpound“ﬁ)dr?hgkgﬁgljﬁgg? w_PRZ/JaE.SeXhtﬁ@{ﬁ%hﬁ?gr&%?%lgﬂi tgcg:ag&s%bj ect for a

pat hol ogi'eal cohelfarmolationpteleicohpmhsesin therkielpgicallyi asgvaporepoungiiage amount of

o el LBl BE B TR h 8y RAPRODR, " 0,021 Sonch T
formul at 8- i n &he Farmulatiop eheiaisT 13. avhestin Hlechigkpaically activé compound is
present in an amount of up to about 30%w/w of the total concentration of the carrier
composition.
17. The formulation of claim 14, wherein the biologically active compound is
selected from the group consisting of lidocaine, diclofenac, ketorolac, prilocaine,
halobetasol, hydrocortisor, and combinations thereof.
18. The formulation of claim 17, wherein the biologically active compound is
present in an amount of up to 5%w/w of the total concentration of the carrier
composition.
19. A process for the preparation of a formulation of claim 15 comprising the
step of adding a biologically active compound to a carrier composition of claim 1.
20. 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.
21. 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.



