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According to a first aspect, 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 aprotic solvent.

There is also provided use of a phosphate compound of an electron transfer agent

30  and a polar aprotic solvent in the preparation of a carrier composition for delivery of a
biologically active compound.

There is further provided a process for the preparation of a carrier composition for
delivery of a biologically active compound which comprises the step of combining a
phosphate compound of an electron transfer agent and a polar aprotic solvent.

35 The electron transfer agent may be an antioxidant or a derivatised compound
thereof. In a preferred embodiment the electron transfer agent is a hydroxy chroman,
preferably a tocol such as tocopherol or tocotrienol.

The phosphate compounds of tocopherol may be selected from the group
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There is also provided a process for the preparation of the formulation which
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35 The biologically active compound may be a pharmaceutical or pharmaceutically
acceptable derivative thereof, a nutraceutical or nutraceutically acceptable derivative
thereof, or a cosmeceutical or cosmeceutically acceptable derivatives thereof.

The biologically active compound may be present in an amount of from about
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(1)30 (1) 20 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

35 themselves. As a result, antioxidants are often reducing agents.
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
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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 (1):

R1

20
R, R» Rs

a-tocopherol
a-tocotrienol CH; | CH; CH;
B-tocopherol
B-tocotrienol CH; H CHs
y-tocopherol
y-tocotrienol H CHs CH;
3-tocopherol
3-tocotrienol H H CHs

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

25  etretinate and its metabolite acitretin. Third generation retinoids include tazarotene,
bexarotene and adapalene.

Ubiquinol is a benzoquinol and is the reduced form of ubiquinone (coenzyme Qo).
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refers to straigh I'n or cy
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,
sugar derivatives where a phosphate proton is substituted with a sugar such as glucose.

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

30 When the electron transfer agent is tocopherol, examples of phosphate compounds
of tecopherol include but are not limited to mono-(tocopheryl) phosphate, mono-(tocopheryl)
phosphate monosodium salt, mono-(tocopheryl) phosphate disodium salt, di-(tocopheryl)
phosphate, di-(tocopheryl) phosphate monosodium salt, or a mixture thereof. These
phosphate compounds may be derived from the alpha, beta, gamma or delta form of

35  tocopherol, or a combination thereof.

in some embodiments, it may be desirable, particularly for delivery of nutraceutical
and cosmeceutical actives, to use a non-neutralised form of the phosphate compounds of
tocopherol. These embodiments provide a carrier comprising non-neutralised tocopheryl
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f | uani sone, perphenazi ne, pinozide, pri@chl orperazine, sulpiride,
thioridazine, paroxitine, citalopram bupropion, phenel zine, ol anzapi ne,
di val pr agticae@rum and venl af axi ne opi oi ds: 15i ncI udi ng opi oid receptor

20tivity and CoNIBANEbRicEn ERSHPSHHI RV SHET Bstieler Gy RERBLR. BRHHR T
nmor phi necetate poaweiqiie, wgtarabine; ﬁhdarebmehﬁametqamtmupm rﬁeﬂuolngtda@htﬂfmmm
oxymor pmp|sst.r| GVQW@POA.%@ BadRpRe, Ly rnha%pbagge%a didpRiael entanyl,

suf ent an f ent ani ne, ydroco oxycodone hebal ne,

desanor ﬁﬂilwfeﬁ%m'ﬂmsﬂéthﬁ%%MxﬂﬁWph| ne, 20benzyl nor phi ne,

et hyl mor phi nemcIIQQFnB a‘ﬂdr%larﬁ%rﬁ@%ﬂ%’, bérﬁtamm br&ﬁé(ierp@ﬁf epmggMmene; nal oxone
and nal t r exone; renor

|na bug tn utorp ano inta oci ne and
o1 hy! ket BB A proan (iaeps b ie2pbm, firitrazebST A aenragt dIFABRF e,
am tri pimedagepant, anmzephmeoxapemmttbnazmm pmpymmenm;angamxmartmxlami ne and

rrertazaﬁ%&%dgné sgh ﬁé ez odoneI balogeﬂddb(fltHrq p?&nﬁ%%ﬁ?ﬁ?ﬂ%%ﬁgecm%gﬁg t%am de,

gl i benc azi uri de,
gl i nepi midkzolamd chlormmannetdwaémerléph 1r@p@|a@sclomlmﬁ;rflumrn@ab@élféun a@azme

car bamagenidse, BRRRRSBRL bé}phéda%%bbl%ad\é' ﬁ@@ﬁlbfﬁe?azﬂéﬂ%hlbﬁ‘ﬂ@ttﬂron@éﬂﬁ@zeDam
et hot oi n, nethoin, nmethsuxi m de enobar hi t one carb zepi ne

par amet Ref@xi§RR C'@WBF?@?)&H‘PH’&E’”%H@?R%’P%OF BREDINBITEAR YARTBPHSOWHB 28X ni de.
pri m doggnlafaxhé hi am ne, phenyt oin sodium nirofurantoin rmnohydr at e,
gabapentin,. | anotrigi ne, zoni sam de, ethosuxim de and val proic acid 35
hypnot i 88/°4%iat i ves and nuscle rel axants: including zol pi demtartrate,
anylobar bi t oniacludimglwiptaichesceptot apanidis o entapemists beantpaunde whish@xhibis Inamd

car br O”Q onlﬁmnf’{g%hﬁgga?/ﬁ g6 c&hﬁ&fﬂé@%ﬂlﬁ@hﬁm o Q%eactnﬂ@pfne @mgt e,

met haquaf one enza rene, cyclob enzaprln tiz i ne, “bac
but al bi merphine sepeaA®hingt etaeriney fiacetylserohiag i YErPRIPRINE SREPYPRaNE.

anti f unggbp hﬁﬁ'él' ﬂé%éé@'lev@%tlﬁﬁyl Wp@ﬁ&hé qeﬁlﬁﬁy”lt Sifentanyl, alfentanf| dodeing,
anphoteri ci P but oconazol %ﬁnl tra trinma econazol e nitrate

f 1 uconaP¥IreCcodaNg GHYERIHE; t P?'é‘@o %ﬂOmOFP ik PE@BW&%“% d'ﬂ(%ﬁ@@%'ﬂ%oiﬁh'@e
ni conaz pbezylmerbRifg Céty mmtried pithidit Inctingionk etrarhaddtdextrogopoxyabehes,

0 | odong AP TRERS RyrRTictenBEPERAEES. G Phafdl heaechEhly 12" ©

met r oni dtylketocyciazogin@zol e, ni trof urazone, ornidazol e, terbinafine,
clotrimgz eschl oroquine, nefloquine, itraconazole, pyrimetham ne,
prazi quantel, qui nacrine, nebendazol e and tinidazole 10 antihypertensive

and cardi ac t WElgipgazet %’@n?g"mpty"”e fametiginey ATt £310EHE hy dr al azi ne,

cl opi di a%arﬁggagmeafnqnﬁengzabmgl pi ne, genfibrozil, fenofibrate, nifedical,
pr azosi nhtlg%ge{rgl am ne, doxazosin, dobutam ne and cilexetil antimgraine

agents:
including acetohexamide, chlorpropamide, glibenclaraide, gliclazide, glipizide,

metformin, tolazamide, glyburide, glimepiride and tolbutamide
antiepileptics:

30 including beclamide, carbamazepine, gapapentin, tiagabine, vigabatrin, topiramate,
clonazepam, ethotoin, methoin, methsuximide, methylphenobarbitone, oxcarbazepine,
paramethadione, phenacemide, phenobarbitone, phenyloin, phensuximide, primidone,
sulthiamine, phenytoin sodium, nirofurantoin monohydrate, gabapentin, lamotrigine,
zonisamide, ethosuximide and valproic acid

35 hypnotics/sedatives and muscle relaxants:

including zolpidem tartrate, amylobarbitone, barbitone, butobarbitone,
pentobarbitone, brotizolam, carbromal, chlordiazepoxide, chlormethiazole, ethinamate,
meprobamate, methaqualome, cyclobenzaprene, cyclobenzaprine, tizanidine, baclofen,



i ncl udi ng di hydroergotam ne nesyl ate, ergotam ne tartrate, methysergide
mal eate, 15pi zotifen nal eate and sumatri ptan succinate antinuscarinic
agents: Wo2011/09#82¢l udi ng atropi ne, benzhexol, bi periderCTathoproopeazi ne,
hyoscyani ne, nepenzol ate broni de, oxybutym n, oxyphencyl ci m ne and

tropi cam de antineo plastic agents (or'li-munosuppr essant s) : 20i ncl udi ng
am nogl ut et hi m de, ansacrine, azathioprine, busul phan, chloranbucil,
cycl ospbutalbitald acxicitre iatracurizsi, teasstarine anépbeostiadsital | onusti ne, nel phal an,

mer capt totane, mitozantrone,

procar b§§ r‘i’é’gg{’ Sﬁgén’?;e%“)é?i’gaf’gb;t esf ectn%one tacrolimus, mercaptopurine
and siroli rrusmalndlnpammmlmnahutagmazgle rmtsata,chudmagolgresmequgmtrnt@ mesyl at e,
| evodopﬁucom&&@ﬁ%gms.ﬁe Bebhvih, i BARE, RoldiBnadbled HALOHEAGH fatdighihs SUCh

as sul f onyl ur eas P es, ucosi dase inhibitors,
t hai Bz onysiatie 81 lgerRazo ecratts%tregt@rqomzo'%é&os?m@ apdindgsenqiqaciceszpigazole,

antl t hy&lwq@lm@g@e& uMdﬁ@'dﬂQdidl@dﬁb&&@mﬁ&ﬁu@' @uoaaﬁid@maatletdnhmmml furzdfiaodd, vi r al
oVI [

dr i Vir C oVi.r
A N o et e R A R L TN T
penci cl mefloquins tcacohaxale,,pyvimetraatine) graziduaotel quinaaded, onvelrendazoie endvi r,

del avi er1 55:2 edl danosi ne, stavudi ne, zalcitabine, zidovudine, enfuvirtide
and interferon 35cardi ac inotropic agents: i ncl udi ng anri none,

m | ré nonatihyhegtensiveranci¢aydidcrtheeapsuticeaentsi anat osi de C and nedi goxi n hypo

and hyper |i pjdeRing ca8G&atan M@rﬁ@éﬁﬂé Q%wgfdnﬁb%élfe bl gemtiBrozil,
i ncluding fenofibrate, clofibrate, ﬁrobucol t| m be aa&cci‘ o{eﬁgtrapl b

ant i i nf feRsfirets, pifedical, prazosin, Megamyla ﬁpé%ﬁﬂs'“t P%mﬁﬁl nol yn,
nedocr oa},hm,g}ydfe@g&m or oqui ne, m)nt el ukast, zileuton, zafi rl ukast and

T o o B A o b A R s Rl 0

di nemhyd'abfrfanmaléabe ancdimetriptainzatcidatae and pr onet hazi ne anti ul cer:

i ncl udi BgypR nsoprazol e, pantoprazole and ranitidine
10di ur etglgcs ?%1’2@85@ sﬁydr ochl orot hi azide, am | oride, acetazol am de,

f ur osemn de anwcwsrngeamoa@er\@m@gol biperiden, ethapnopaging, NPSAYAMEnoi ¢ aci d

sub- grO%peﬁz&éta%rwfaéC&(ybu@hmd@@pﬁleﬁdyw‘rﬁma@ndmr@bmic@nac acermet aci n,
al cl of enac, bronfenac, ? i ndonet g? i ndonet aci n 15f ar nesi |,

nabunet GABNeQRIasHS agerifs r’mﬁﬂﬁ‘ﬁ’&’ﬁss i ndac and tol metin;

2- apy! pr opi onineluding 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:

25 including bromocriptine mesylate, levodopa, tolcapone, ropinirole, bromocriptine,
hypoglycaemic agents such as sulfonylureas, biguanides, a-glucosidase inhibitors,
thaiazolidinediones, cabergoline, carbidopa and lysuride maleate
antithyroid agents:

including carbimazole and propylthiouracil
30  antiviral drugs:
including amantadine, retinovir, cidofovir, acyclovir, famciclovir, ribavirin,
amprenavir, indinavirm, rimantadine and efavirenz, penciclovir, ganciclovir, vidarabine,
abacavir, adefovir, apmrenavir, delavirdine, didanosine, stavudine, zalcitabine, zidovudine,
enfuvirtide and interferon
35 cardiac inotropic agents:
including amrinone, milrinone, digitoxin, digoxin, enoximone, lanatoside C and
medigoxin
hypo and hyper lipidemic agents:



acid (profens) sub-group of class which includes al m noprofen,

benoxapr of en, carprofen, dexibuprofen, dexketoprofen, fenbufen, fenoprofen,
f I unoxaprwbenii/dksrebi pr of en, i buprofen, ibuproxam i ndopcofsnpiieoprof en,
ket or ol ac, | oxoprofen, mroprofen, naproxen, oxaprozin, pirprofen,

suprofen, tarenflurbil and tiaprofeni-d2acid; and N-arylanthranilic acid
(fenam c acid) 20 sub-group of class which includes flufenamc acid,

melcl of engm‘ c 'Ehel;cudi,ngWafcﬁibﬁuﬁ,(bldiib'raﬂ?,émﬁbdobl,feEét&ﬁibe aaditalcettapioret ham ne,

cel ecoxi b,.. nac, aspirin, rofecoxib, naproxen, sulindac, piroxicam
pheyl bufﬁg'gﬁlg},%%f%t?ﬁéti n, indonethacin, acetom nophen (paracetanol),

tramadol and ipclogiogypdoxicant, didneinalene, 28maiyni dedecroini dtydepxpiehianonainer et i noi ds

such a_sn{oﬁfeildk%t, ziﬁe%tt&r{'Qéﬁrl&k&?ttd.n'a%éloﬁiéé%i noic acid, Retin-A), isotretinoin

and alitretinoin; second generation retinoids such as etretinate and its
met abol pedhigtamipet i n; third generation retinoids such as tazarotene,

bexar ot ene angcrempatRiendaticTemesl Biflatel BYdPokSine 3RoRfthEined cetirazine,
adrenoco.rtl.aotr phi vas

hic h ACTH), . antid tic . in),
T ol - AETRABE QUAIEne dBPORMEANEER AR e e R ERPANE D PHETC R
becl onebhtigloee, cortisone, scopol am ne, dopam ne, epinephrine,
t echol ami I i R ' ' . |,
ggx:(r:ret(:)hgrsnoRgﬁmlclﬁg@gF?We\sbt?%;l&@él%n%?r%%%g‘g%}ﬁ%ﬁ%dﬁ%ft"%ega}nr'ta I glz? fludrocortison,

fi nast ediutetics:ol | i cl e stinul ati ng hornone, gastrin, 35hydroxyprogesterone,

growt h - hor mongq1y g WybiRbchlofRbibfde, | ditiRiBe ZdcathzB R furoSEBHINE KB kG8ER I8 One
acetate, nestranol, quinestrol, nethyltestosterone, nandrol one,

nor et hi N§r“6‘?r%', nor et hi sterone, norgestrel, estradiol, conjugated
oestrogens, oxaRdihglapygkabiyaele sib-gIUPpMR cRIES ¥hichlitgeiisalidstenadr ol actin,

| ndi at i | 20 94822PCT/ /000122 -
0 O gr phTFaac SaRBRR A SeisRaf T aBieBae sirtRun omera b O
m f epri GEroesd, sateimaEtonke oxdruetasionproglunietaait, isylinsiac mad tolestins2-anypnepionic

testost gug Zﬁ’rofel\ﬁgir b rﬁuP bt HQIYIREH ﬁfclﬂﬁgs Ffﬂi%ﬁ?@eﬂ%ed&?ﬁ&%?ﬂ&pfdﬁérﬁat e

cypr ot er on al one, osere , eupro e, calcitonin,
hal obet dexbuprefedr daxetopeden, senbufans nepofen. duaexapeofem dlutriprpiesy ibyarofen,

i ncl udi pRpRIxamY Meibplofdh, kétopiehsi, Rblofolad, %&;@éio@éri,Iﬁqir_db)’cﬁér@triaproxéﬁ,%kééﬁizﬁtﬂi n,
D e ke T A P AR M-S e RDR A
dexanphetirgioug of daxs anfch idudes diufehamid anidmeviofemarsiotacidemetembinis agd andl
7o, o gt RSRERLL VSR AL b1 A5IREE By, Kasatl b Lol o
| evet i r piceticam, dheylbtiazonss telmetimdndioneshasin.|acalomingihiepi(payagetamol), tramadol

and propoxyphene

retinoids:

25 including first generation retinoids such as retinol, retinal, tretinoin (retinoic acid,
Retin-A), isotretinoin and alitretinoin; second generation retinoids such as etretinate and its
metabolite acitretin; third generation retinoids such as tazarotene, bexarotene and
adapalene
hormones and steroids:

30 including adrenocorticotrophic hormone (ACTH), antidiruetic hormone
(vasopressin), atrial-nartreuretic factor (ANF), atrial-nartreuretic peptide (ANP),
beclomethasone, cortisone, scopolamine, dopamine, epinephrine, catecholamines,
cholecystokinin, clomiphene citrate, danazol, dexamethasone, diethylstilbestrol (DES),
ethinyl estradiol, fludrocortison, finasteride, follicle stimulating hormone, gastrin,

35 hydroxyprogesterone, growth hormone, insulin, leptin, luteinizing hormone,
medroxyprogesterone acetate, mestranol, quinestrol, methyltestosterone, nandrolone,
norethindrone, norethisterone, norgestrel, estradiol, conjugated oestrogens, oxandrolone,
oxytocin, prednisone, progesterone, prolactin, protogalndins, somatostatin, stanozolol,



i ncl udi ng benzapril, enalapril, rampril, fosinopril sodium I|isinopril
m noxi di |, 20i sosorbide, ranpril and qui napril beta adrenoreceptor

ant ogoni swe:2011/094822 i ncl udi ng atenol ol, tinolol, pindolror/Ageogacabko
hydr ochl ori de, bisoprolol, esnolol, netoprolol succinate, netoprolol and
met oprol ol tartrate angiotensin Il ant'@gonists: 25including | osartan

pl atel et inhibitors: including abcixinmb, clopidrogel, tirofiban and

aspi ri nstiles®bIothyroxme, plhﬁﬁ@bl%ne phosphate triamaoediard, ngepmamaiatetomdea,nadol
hydr och‘jor | de, 30ur asodi ol

br onper %%qsomgc;gl%{écﬁﬁ%m{me thfB%ﬁC trt&?%a%% nﬁo%ﬁj% gael BE(?X %ISQa (But er ol
sul phat fiytamitte, sopratatone fuhbtebetrastotoner fiysomiethalone| mt%llholleppr@hdb ,

met hocag hammty lﬁSfoBQt%?olaﬁ%rgﬁrﬁsrﬁand tibolone | Ncl udi ng am oder one,

fluticasone, spironol actone, prednisone, triazodone, desoximnmetasone, mnethyl
pr edni sétﬂﬁ'@s apehdesivative® nabunet one and buspi rone 35antienetics: including

net ocl opr ani dﬁcmemb%&orbwmmma%tanhnrébamétng nglgétzrolr@gu\/daambrdrmwﬁh ne,

ol opat adi ne ent ol ate, pilocarpine and
2011/ 098@??#@@ ?ﬂl[UZ 800122 - 14 - echot hi ophate anti coagul ant and

ant i t hr stilutamts:agent s: i ncluding warfarin, enoxaparin and | epirudin

treatments f Of’nﬁ@@lﬁbl ngh@?lnﬂgé %eﬂ e?rg?ﬁgﬁﬁhqmﬁgde@g{imﬁ%]Wé’t%éﬁ@goéwg and

asthma treatne ng Tpratropi orosi s:
i ncladi penyidpbxing, elesampbetaciinen dexderfiwiaming fenturamine] oiceinarseffeingapd i des:

mazindol
vasocontrictors:
including desmopressin
vasodilitors:
15 including carvedilol, terazosin, phentolamine and menthol
antialzheimers:
including levetiracetam, levitiracetam and donepezil
ACE inhibitors:
'. including benzapril, enalapril, ramipril, fosinopril sodium, lisinopril, minoxidil,
20 isosorbide, rampril and quinapril
beta adrenoreceptor antogonists:
including atenolol, timolol, pindolol, propanolol hydrochloride, bisoprolol, esmolol,
metoprolol succinate, metoprolol and metoprolol tartrate
angiotensin Il antagonists:
25 including losartan
platelet inhibitors:
including abciximab, clopidrogel, tirofiban and aspirin
alcohols and phenols:
including tramadol, tramadol hydrochloride, allopurinol, calcitriol, cilostazol, soltalol,
30  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
35 antiemetics:
including metoclopramide
ocular treatments:
including dorzolamide, brimonidine, olopatadine, cyclopentolate, pilocarpine and



i ncl udi ng acetyl hexapeptide-3, acetyl hexapeptide-8, acetyl octapeptide
and | carnosi ne vaccines: including vaccines conprising toxoids (inactivated
t oxi ¢ compoundgpis2pr ot ei ns, 15 protein subunits and pol ypemut20BE400122

pol ynucl eoti des such as DNA and RNA; conjugates; adjuvants such as

saponi ns, virosones, inorganic and ordd#ni ¢ adjuvants, for exanple zostavax
nutraceuti cal and cosneceutical actives: including coenzyne QLO (or

ubi qui neﬂ&itmopﬂytgw nol or resveratrol; a carotenoid such 20 as a, (3, or
y-caroten ene | .zeaxant hi n and astaxant hin; a phytonutrient,
such as I’C‘E‘fﬁ%’i ﬂ"gtaé'ft"#' ﬂﬂblggggg'ﬁ hin; an unsaturated fatty acid such as
| i nol eic aci dmcbdmugumtaed énoxeparincareidepirudin nol eni ¢ aci d, onega-3 fatty

aci ds i pebi Olgkot limted to docosahexaenoic acid (DHA) and

ei cosapen aeonl c a EPA) and their glycerol-esters; fat-soluble vitamns
i ncludi ng vi t@ﬁiuﬁmgp(q@enegg AAGUIARYAZANEr i vatives), vitanin E (a, (3, v,

8-t ocoplegyFAD §mdg§t;ﬁna #8atment€b8-tocotrienols), vitamn A (retinol, retinal,
retinoic aci erlvatlves) vitamn K (K1, K2, K3 and their
derivatives) E‘&G‘ iNg/RABPRINTMC tri gl ycerides, folic acid, iron, niacin,

gl ycer ytrehtmentedoeosteaporsts:f at ty aci ds, vitam n F, sel eni um

cyanocobal am p, 8|86 K et BShRIHAHCA n%d?c?rg?é of, canellia thea (green
tea) extract, capr 7ed prytrc triglyceri Centel | a asiatica (gotu col a)
extract posmle&apyptlddas vate, chlorophyll, citrus sinensis (orange) oil

cocoyl proli “I%cluqlnﬁaa%mhé&%&?d@s ddcagﬂhéusbéametsna@egl BHORIRBE bR | ocopher y|
phosphates (vit osphates), glycerin, glyceryl oleate, glycyrrhiza
gl abra F#ME¥YPPce) root extract, hamanelis virgiana (witch hazel) extract,

| acti c ggédlnes-ecithin, lutein, nacadam a integrifolia (macadam' a) seed oi |,

t h | | |l e bi
A R AR M O N I
gr ati ssproteif aviowdtd @nd polypeptaley goolynuc@blidest such@s A and RNA, cmn@eanat e
t I I | t
ot er O Sa MR g GEBRLE hAgbhesha BihrildaRA Iclypll cat urm
| i nol eagest@wd¥ega 6 fatty acids vitanmin F), vitamin A palnitate, vitis

Vi ni ferﬁu(,g{,@,wggacgg}mcbgd,m%ggagg adenosi ne, aden05| ne triphosphate,
al pha hydroxy, acid, allantoi C .aci.

2011/ 094822PC'ﬁFIéISE’@l@FO@mez%m(°&§b'q“'a%?%)v‘é9'?%‘§ orf %SB?I?FPBP capqtenold sysh:
aci gl lgby&pbl %r yasarstend Ngiopeme lutainic 2¢dxghthigl arciosstaranthin; asmmyl tdnualtnepalsucm faz e,
salic acCl carn ) |

(e bnbiienistoR o8 Bt r RpGrotp E e ot hon 8 Rl B, CBhGogEd |
reti nal tiedigidagcidclianic @@qheqm@asB fattd@b@ﬁmd"lﬂ btétnﬁyllralﬁﬁm@loﬁ%ﬁﬂexamﬂmc‘)
ni aci na%IQSDHQf%ﬁd QICU%%nta‘é%H@atc@y(‘EPiPﬁﬂé %@rgﬂyc@?m %steP@'fé'flsto%Ie vitamins

oli gopept | et I’aB , . ceram al an
gl ucur oHlusingoitemin DERRNP$ ?ﬂ@thWM'&%Wé)pétt?m'é E @alﬁn’( @d9?°&hﬁfcg%tqr&eﬁey
for skol Bnocortméi@lsqmndmm A-(relﬂh&a#é‘ﬂhéﬂ retiftig @oidl andiekiyativas), Sitamin O, akHKes,

2ora, raat el Py BRl R Ele B ST elRptdeft B R ER B BBRRL 1 £
aci d, tawwmgh&rfalty acidd, atarmnet, slleniusncganacobaleinjn, ieaesa dstaigiicare bisabelek,
arbut' | Deaefld Bed Greeilagan R, B BYRRIGbAC floRklides, EOMERISIRAoBERbIaCS

t he l'ogi cal Ty active c npounds
i ncI ude extrapsczetensyl qﬂvaﬁemma@hy"k@v@? singnsis mng@é ail. feco are¥ipat dsanry!

hy dk 9COk{Hes Qiscifilin %&Hﬁiudb@ﬁﬂr@&%ét@%c@ heryl phosphates (wtbﬁmd B ph@sdh@tésmder st ood
t hat phar neceut i cal nutra osteceut bca I

acce
der i vat PVEEMHIMSEN Blgfﬂ@aglp'gyrglﬁé\ Q)%brééﬁcﬁﬁﬁ‘?? ot art, BATARE IS {9k $"I?a&?1t8hscope
of the hsw)eﬂmbt ilaevie atidoRrcithin, |l|.lt|eln msbedaneanntégmarammauamlab Isgel,d c;l ot
nutraceutically or cosmece C i ut is
ot 1 AL Enana B n e ta dy SRR B! T o801 B
accept aeumpgead {alive)dsaferxdracts rite braofoﬂspmheaasnaémmaé@\m@a@) iy p@vqp%'tfher

geghﬁaéﬁﬁ fI'gFlﬁll\ Iégt'r&ﬁ’ ;fUn‘?éHréWe RrbiERLARPAtH §8sa ¥hhABri4 RO8e RENbINisahtafint ON toO
: sp|catum (sandalwood) 'oil, titanium dioxide, folic acid, glycerin, glyceryl linoleate (omega 6
fatty acids vitamin F), vitamin A palmitate, vitis vinifera (grapeseed) oil, halobetasol,

adenosine, adenosine triphosphate, alpha hydroxy acid, allantoin, hyaluronic acid and



20human or animal) in need is capable of providing, directly or indirectly,
a biologically active corrpound as ot herw se descri bed herein. As
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compound to treat a pathological condition in a subject. The pathological conditions include
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Generally, the term “treating” means affecting a subject, tissue or cell to obtain a

35 desired pharmacological and/or physiological effect and includes: (a) inhibiting the viral

infection or RSV disease, such as by arresting its development or further development; (b)
relieving or ameliorating the effects of the viral infection or RSV disease, such as by causing
regression of the effects of the viral infection or RSV disease; (c) reducing the incidence of
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Examples of parenteral routes of administration by injection, infusion or diffusion

30 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

35  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).
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The dosage form for enteral administration may also be a powder or solid crystal,
which can be either dissolved or suspended in a liquid before administration. Alternatively,
30 the powder may be consumed directly or added to a food or drink product for consumption.
In another example, the dosage form for enteral administration may be a food to
which the composition is added before the food is consumed. For example, the food product
may for example be a bar such as a health bar, a cereal, bread such as a fortified bread, a
cookie, a spread such as butter, a dairy product such cheese or milk, or any other suitable
35  food product.
Where the composition has a disagreeable taste, additives with sufficient flavour to
disguise the bad taste may be added to the dosage form (e.g. masking agents).
Examples of suitable dosage forms for parenteral administration include but are not
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val i dat gel1BB {2 mJR R bf 30°C or more and the phosphate compound of the electron
transfer agent is dissolved in the polar aprotic solvent. If the biologically active compound is
soluble in the polar aprotic solvent, then this is added when the phosphate compound of the
electron transfer agent and polar aprotic solvent are combined and the balance of the

15  formulation is made up of water.

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

20 the form of administration used. Examples of other excipients include water, thickeners or
gelling agents, surfactants, buffers, emollients (organic solvents), sweeteners, disintegrators,
flavours, colours, fragrances, electrolytes, pH modifiers, appearance modifiers, film foaming
polymers, and the like. Suitable sweeteners include sucrose, lactose, glucose, aspartame or
saccharin. Suitable disintegrators include corn starch, methylcellulose, polyvinylpyrrolidone,

25 xanthan gum, bentonite, alginic acid or agar. Suitable flavours include peppermint oil, oil of
wintergreen, cherry, orange or raspberry flavouring. The relatively high concentration of
organic solvent may avoid the need for a further preservative to be added; however if
considered necessary, any suitable preservatives known to a person skilled in the art may
be added including but not limited to sodium benzoate, methylparaben, propylparaben, and

30  sodium bisulphite. Excipients may be added during any step of the preparation process,
usually after addition of the water.

The amount of excipient or excipients present is from 0%w/w up to about 10%w/w,
up to about 5%w/w, up to about 3%w/w, or within the range of about 3%w/w to about
5%wi/w, of the total concentration of the carrier composition.

35  FIGURES

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

Figure 1 is a graph providing results relevant to the comparative study of Example



Untreated Nivea Visage(r) Conparative ethanolic fornulation Fornulation of
the invention (A Fornulation of the invention (B) Mean (SD) 496. 65 546. 24
1464. 00 WO208(9179. 25 (48.55) (183.07) (399.64) (76.80Y/AW28m/0@22P val ue

vs untreated 0.618688 0.00209 2. 44E- 025% 0. 000168 P val ue vs

10 compositions comprising tocopheryl phosphate (TPM) and various solvents
Method
It was determined that Nivea Visage® (control) comprises 0.05w/w% CoQ10.
Based on this, the following three formulations, prepared according to the method
described above, were tested.
15  Comparative Ethanolic Formulation (pH 4.5)
Component Amount (W/w%)
CoQ10 0.05
TPM 1
ethanol 10
20 Carbopol in water 0.5
Formulation (A) (pH 4.5)
Component Amount (W/w%)
CoQ10 0.05
TPM 1
25 N-methyl-2-pyrrolidone (NMP) 10
Carbdpol in water 0.5
Formulation (B) (pH 4.5)
Component Amount (w/w%)
CoQ10 0.05
30 TPM . 1
dimethyl isosorbide (DMI) 10
Carbopol in water 0.5
In vitro testing of formulations using Franz diffusion cells
Full thickness human skin was obtained from abdominoplasty procedures for use in
35 12ml vertical Franz diffusion cells (Permegear, PA). AII underlying fat and connective tissue

1

Figure 2 is a graph providing results relevant to Example 2;

Figure 3 is a graph providing results relevant to Example 2; and

Figure 4 is a graph providing resuits relevant to Example 3.

EXAMPLES

Various embodiments/aspects of the present invention will now be described with

reference to the following non-limiting examples.

Example 1:

Investigation into the dermal absorption of coenzyme-Q10 (CoQ10) formulated with carrier

was removed. Skin was frozen flat between sheets of aluminium foil and stored at -20°C

until the morning of experimentation.

Franz cells used PBS as the receptor solution (12ml) and had a surface area of



Ni vea Vi sage(r) 0. 001606 0.001867 0.000159 % increase 9.98 194.77
106. 34 238. 12 over endogenous
WO 2011/094822 PCT/AU2011/000122

.22

1.77cm?. During expenments the cells were maintained at 32°C. Finite dosing (40ul per cell)
_of each formulation was used to approx1mate a large dose used in vivo. Twenty four cells
were used, with n=4-5 cells per treatment group. Receiver solutions were sampled regularly
over 4 hours to determine the percutaneous CdQ10 absorption. At the conclusion of the 4
5 - hour period, the skin was removed from the Franz cells and the unabsorbed drug remaining
-~ onthe surface carefully washed off. The absorbed CoQ10 was then extracted from the skin
. uSing' 1-propanol. Timé-points from the diffusion cells and skin extract were loaded onto -
UPLC plates for quantitation of CoQ10 content using a validaté‘d method.

- Table | N ,
o | Untreated Nivea “Comparative | Formulation | Formulation
Visage® ethanolic of the of the
' formulation | invention invention
' : 1(A) : (B)
Mean (£SD) [ 496.65 | 546.24 1464.00 1024.80 1679.25
| (248.55) (£183.07) | (¢399.64) | (476.80) | (+281.63)
P value vs . o ’ - '
untreated 0.618688 0.00209 | 2.44E-05 0.000168
Pvalue vs . ' : '
Nivea 1
Visage® : 0.001606 0.001867 0.000159
% increase 098 194.77 106.34 238.12
over _ | ‘ - :
endogenous
CoQ10. o : .
-% increase 1950.70 1065.03 2384.75
over Nivea - ‘
Visage® -

"10  Results : : o : _ .
The comparative ethanolic formulation and the formulations of the present invention
(A) and (B)' increased the amount of CoQ10 detected in the skin cbmpared to endogenous
levels within the untreated skin samples (see Figure 1). These increases were in the range
of 106-238% (refer to Table | below) and were all stat|st|cally sngmflcant (p<0 005). In
15 comparlson average CoQ10 levels after treatment with Nivea Visage® were increased by
only ~10%, which is not considered significant. The comparative ethanolic formulation
_-'and the formulations of the presént invention (A) and (B) produced significént increases
(p<0. 002) in the amount of CoQ delivered to- the skin over the Nivea’ Visage® (see Table).
These increases ranged from 180-310%.
20- Conclusion
This example showed that carrier compositions comprising TPM and a polar-aprotic
solvent provide a useful and more stable alternatlve to a carrier composmon comprising
TPM and ethanol. ' '
_ ‘Exampie 2: _ A _
' 25 Ihvestigation into the pharmacodynamics of insulin formulated with TPM and ethyl lactate

RECTIFIED SHEET (RULE 91) ISA/AU
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10Resul ts The conparative ethanolic fornulation and the formnul ations
of the prweenti/dimmszenti on - (A and (B) increased the ampamAwb1100QLO
detected in the skin conpared to endogenous |levels within the untreated
skin sanples (see Figure 1). These ind3ases were in the range of 106-238%
(refer to Table I below) and were all statistically significant (p<0.005).

I n 15comestiodson, average CoQlO levels after treatment with N vea Visage(r)
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and et he‘lmcal trials for efficacy. This formulation reproducibly reduces blood glucose in the STZ rat
model. This formulation contained 2.26mg/ml insulin, 30% ethanol as the solvent, 2% TPM
(2:1) and 1% hydroxypropylcellulose H in water.
10 TPM/insulin EL 1-3
Three different TPM/insulin formulations were tested containing ethyl lactate as a
substitute for ethanol. The formulations (all pH 7) contained:
IN#1: 12mg/ml insulin, 4% ethyl lactate, 4% TPM (2:1) and 1%
hydroxypropylcellulose H in water.
15 IN#2: 12mg/ml insulin, 15% ethyl lactate, 2% TPM (2:1) and 1%
hydroxypropylcellulose H in water.
IN#3: 2.26mg/ml insulin, 4% ethyl lactate, 4% TPM (2:1) and 1%
hydroxypropylcellulose H in water.
Treatment application
20 This study was designed to test the effect of a new TPM/insulin formulation
containing ethyl lactate on glucose homeostasis in streptozotocin-treated diabetic rats in
order to determine the optimum dose. The animals (n=15) were male and 10-12 weeks of
age. All animals were >300g in weight, and had circulating glucose concentrations of
>10mmol/L in the fasted state (mean fasted glucose concentration was 22.20+£2.96mmol/L).
25 The key endpoint of the study was blood glucose levels during a 5-hour insulin tolerance
test, conducted as described below.
Streptozotocin administration
Diabetes was induced by the administration of a single intraperitoneal injection of
streptozotocin (STZ) 50mg/kg (Sigma Chemicals) dissolved in sodium citrate buffer
30 (0.1mol/L, pH 4.5) immediately before use. Rats were considered diabetic and included in
the study if their blood glucose was greater than 16mmol/L 24 hours after the STZ injection.
In all groups blood glucose measurements were made by obtaining a spot sample from tail
tipping. Animals were left for 5 days following STZ administration prior to testing.
Gel application
35 24 hours before the application of the formulations the animals were anaesthetised
and ~30cm? of fur was shaved from the back, avoiding any damage to the skin that could
enhance absorption of the formulations. TPM/insulin was applied at a dose of 12mg/cm?
across the shaved area. The insulin tolerance tests were performed 24 h after removing the
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Example 3:

25 Investigation into the transdermal delivery of diclofenac formulated with TPM and ethy!

lactate
Method
Four different diclofenac formulations were tested containing TP and ethyl lactate.
Both the diclofenac diethylamine (D) and sodium salt (DNa) forms were used. The
30 formulations were as follows:
DICLO#1: 5% diclofenac diethylamine, 1% TPM (6:4), 2% ethyl lactate, 1%
hydroxypropylcellulose H in water.
DICLO#2: 5% diclofenac sodium salt, 1% TPM (6:4), 12% ethyl lactate, 1%
hydroxypropylcellulose H in water.
35 DICLO#3: 5% diclofenac sodium salt, 1% TPM (6:4), 22% ethyl lactate, 1%
hydroxypropylcellulose H in water.
DICLO#4: 5% diclofenac diethylamine, 1% TPM (6:4), 12% ethyl lactate, 1%
hydroxypropylcellulose H in water.
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di et hsyl a%]gﬁ s( D) and sodiumsalt (DNa) fornms were used. The 30for mJI ations

wer e as Oows: DI CLO#1: 5% di cl of enac .di et hyl am ne, 1% TPM (g 2%
ethyl | act at e, Thefonpdatensmosiajingethyllastate wer%a%fwdum tranegemal o4 di ¢l of enac

sodi u;n S&Efggeg%cgofgw Bofh the%i?e%)ﬂﬁdwé agéi@édiﬁlrﬁlf?rﬁr%{}w 2slepuile Pk ablé to os? H
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di et hyl awagableX&piddité fiediest tiattddetiny delivaot at e, 1% hydr oxypr opyl cel l ul ose H
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The following are three formulation examples.
1. Day Cream
_ 'Aqua (Purified Water)
Acetyl Octapeptlde -3
25 | Ethylhexyl Methoxycmnamate
| Glycerin
C12-15 Alkyl Benzoate:
' Cetearyl Alcohol (and) Ceteareth-20
Benzophenone -3
30 Octyl Sallcylate
- Propylene Glycol :
d-AIpha-tocopheryl phosphates(m|xture of mono and di phosphates)_
" Glyceryl Stearate (and) PEG-100 Stearate
~ Dimethicone
'35 Caprylyl Glycol
‘Phenoxyethanol
Tocopherbl
Xanthan Gum
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In vitro testing of fornulations using Franz diffusion cells

Approval for aninmal experinents was granted by Mnash University School of
Bi ol ogi caw030i1en9es22 ani mal ethics comm ttee (protocols BAVAR22006021). Full
t hi ckness rat abdom nal skin was used in 12nl vertical Franz diffusion
cells (Pernegear, PA). Rats were kill-@8 -by asphyxiation using CO®2 gas and
t he abdom nal area carefully shaved and excised. Al underlying fat and
connect Hydrokyedispeellwase r enoved. Skin was frozen flat between sheets of

alum ni um fai |l and stor t +20C until the norning of experinentation.
Franz c§|tﬁu§%§%ﬁ'u5®|§'g?§ha gﬂa@@pt or solution (12nml) and had a surface area
of 1. 77CaMosiDari ng experinents, the cells were nmaintained at 32C. Finite
dosing R4fH.11 per cell) 10of each fornulation was used to approxinmate a

| arge dose used in vivo. Twenty four cells were used, with n=4-5 cells per
t r ecit meRelygnrbats. 20Recei ver sol utions were sanpled regularly. over 4 hours to
det er m ggmkiig Sineldt(@reMBed)iextraétenac absorption. Tinme-points fromthe
diffusign celn{)g and skiqq ex@gﬁft were | oaded onto OPLC plates for

quant i t aerBlMAbHNISgpdFYeo ent using a validated method. 15Results

The f or DisbdiunroBBTAONt ai ning ethyl |actate were able to induce transder nal

di cl of epgﬁ ﬂngVer y. Both the diethylam ne and sodium forns of the nolecule
were able o pass the skin. Interestingly, the forrmulation with the | owest
et hyd | ddimenreneoncentrati on (2% was able to produce the best transder nal
del i ver pand@oExanpl e 4: Fornul ation exanples The following are three

formul at1 on exanples. 1. Day Cream Aqua (Purified Water) Acetyl

Oct apeptind®oB 25Et hyl hexyl Met hoxyci nnamate G ycerin C12-15 Al kyl Benzoate
Cet ear yp, Mighobmant and) Cet ear et h- 20 Benzophenone-3 30Cctyl Salicyl ate

Propyl ene col %AI ha-t ocopheryl phosphates(m xture of nono and di
phosphaﬁggﬁﬁér@% tergt earate (and) PEG 100 Stearate Di nethicone 35Captylyl
d yool Bheaoxyet hanol Tocopherol Xanthan Gum - 26 - Hydroxyet hyl cel | ul ose

C12-15 Alkyl Benzoate
Cetearyl Alcohol (and) Ceteareth-20
Caprylic/Capric Triglyceride
Acetyl Octapeptide-3

20  Dimethicone
d-Alpha-tocopheryl phosphates(mixture of mono and di phosphates)
Cetyl Aicohol
Caprylyl Glycol
Tocopherol

25  Retinol
Polysorbate 20
Carnosine
Hydroxyethylcellulose
Triethanolamine

30  Xanthan Gum
Magnesium Aluminum Silicate
Ubiquinone
Phenoxyethanol
Disodium EDTA

35 3. Wrinkle freeze
Water [aqua]
Aloe barbardensis [aloe vera]
Cetearly Olivate



Ctrus AurantiumDulcis (Orange) QI Carnosine Retinol sPolysorbate 20
Canel lia Sinensis (Geen Tea) Extract Santal um Al bum ( Sandal wood) Q|

Di sodi umWOBRAIWkRai none 10d- Li nonene Farnesol Li nal ool PRT/AN2gt00e22am Aqua
(Purified Water) 15G ycerin Cl12-15 Al kyl Benzoate Cetearyl Al cohol (and)
Cet earet h-20 Caprylic/ Capric Triglycerd/de Acetyl Octapeptide-3

20Di net hi cone d- Al pha-tocopheryl phosphates(m xture of nono and di
phosphaGgggroCoteste Al cohol Caprylyl dycol Tocopherol 25Retinol Polysorbate
20 Car ngsi ne YI%(dr oxyet hyl cel | ul ose Tri et hanol am ne 30 Xant han Gum
Magnesi ﬁ’?yAFﬂ %ium Silicate Ubi gui none Phenoxyet hanol Di sodi um EDTA 353.

W i nkl edAlpreztecopheryl phosphates(mixture of mono and di phosphates)

Squalene [Olive]
5 Disodiumj Laurininodipropionate Tocopheryl Phosphates
Tocopherol [alpha, delta, gamma, beta natural vitamin E]
Puliulan
Oryza Sativa [Rice] Bran Oil (and) Tocotrienols
Beta carotene [Vitamin A] ,
10  Glyceryl Linoleate [Omega 6 fatty acids Vitamin F]
Aminobutyric acid
Glyceryl monosterate
Bisabolol
Reservatrol
15 Vitamin A palmitate
Colecailciferol [Vitamin D3]
Carageenan
Menaquinone[Vitamin K]
Ascorbyl palmitate [Vitamin C]
20  Lactyic Acid
Phenoxyethanol
Benzyl Alcohol
Dehydroacetic acid
In this spécification, except where the context requires otherwise, the words
25  “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.
Although this invention has been described by example and with reference to
possible embodiment thereof, it is to be understood that modifications or improvements may
30 be made thereto without departing from the scope of the invention.

35



Water [aqua] Al oe barbardensis [al oe vera] Cetearly Aivate WO

2011/ 094822PCT/ AU2011/ 000122 - 27 - G ycerol O eate Decyl cuvate

d- Al pha- twoaphiemyd22phosphat es(m xture of nmono and di phesphavesjoodgaal ene
[Aive] 5D sodiunm Laurininodipropionate Tocopheryl Phosphates Tocopher ol

[al pha, delta, gamm, beta natural vit8min E] Pullulan Oryza Sativa [R ce]
Bran O 1| (and) Tocotrienols Beta carotene [Vitamn Al 10d yceryl Linoleate
[ Orega GLAMISY acids Vitamn F] Am nobutyric acid G yceryl nonosterate

Bi bol ol R |
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3. The carrier composition of claim 2 wherein the hydroxy chroman is tocopherol or

tocotrienol.

4, The carrier composition of claim 1 wherein the phosphate compound of the electron

transfer agent is selected from the group consisting of mono-(tocopheryl) phosphate, mono-
10 (tocopheryl) phosphate monosodium salt, mono-(tocopheryl) phosphate disodium salt, di-

(tocopheryl) phosphate, di-(tocopheryl) phosphate monosodium salt, or a mixture thereof.

5. The carrier composition of claim 4 wherein the tocopheryl phosphate is a non-
neutralised form.
6. The carrier composition of claim 5 wherein the non-neutralised tocopheryl

15  phosphate has a pH in the range of about 2 to about 4, about 2 to about 3, about 2 or about
3.
7. The carrier composition of claim 4 or 5 wherein the carrier composition comprises a

mixture of a mono-(tocopheryl) phosphate to a di-(tocopheryl) phosphate in a ratio of at least
2:1, within the range of about 4:1 to about 1:4, within the range of about 6:4 to about 8:2,

20 about 6:4, or about 8:2.

8 The carrier composition of claim 1 wherein the phosphate compound of the electron
transfer agent is in an amount within the range of about 0.01%w/w to about 20%w/w, about
0.01%w/w to about 10%w/w, about 0.01%w/w to about 5%wi/w, or about 0.05%w/w to about
2%w/w, of the total concentration of the carrier composition.

25 9. The carrier composition of claim 1 wherein the phosphate compound of the electron
transfer agent is in an amount of about 0.1%w/w, about 1%w/w, or about 5%w/w, of the total
concentration of the carrier composition.

10. The carrier composition of claim 1 wherein the polar aprotic solvent is selected from
the group consisting of N,N-dimethyl-formamide (DMF), N-methyl-2-pyrrolidone (NMP),

30 dimethylsulfoxide (DMSO), N,N-dimethylacetamide (DMAC), dimethyl sulfoxide, dioxane
hexamethylphosphorotriamide, tetrahydrofuran, propylene carbonate, gamma-
butyrolacetone, monomethyl ether acetate, ethyl lactate, 1,3 dimethyl-2-imidazolidinone
(dimethyl isosorbide, or DMI), isopropyl myristate, propylene glycol ricinoleate, isononyl
isononanoate and sucrose esters of fatty acids.

35 11, The carrier composition of claim 1 wherein the polar aprotic solvent is selected from
the group consisting of isopropyl myristate, isopropyl palmitate, isopropy! isostearate,
diisopropyl adipate, diisopropyl dimerate, maleated soybean oil, octyl palmitate, cetyl lactate,
glycerine, polypropylene glycol, caprylyl glycol, squalene, Bisabolol, benzylalcohol, cetyl



respectively, i.e. when the invention is described or defined as conprising
specified features, various enbodi nents of the sane invention may al so

i ncl ude awiOizbilnad22f eat ur es. Al t hough t hi s | reemtti2zon/dear2been
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chroman ocop & ol or tocotrienol. 4. The carrier conposition of claim
1 werel? t heTimeaiiaraeamrashioo ohelai 1 pherein therRodar apralissPMeNkeRIseNtTalionds ect ed
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ocopher
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nonosodpwe adrtup tofabsutm%waw.e thereof. 5. The carrier conposition of claim

4 Wnere t he, .t ocopheryl hos hat The
carr er Ronpadbe FoRBRrSRoRR SR ol i BeRESh QA Mokt & b ot
15phos phalvent iratheprepdrationt dia caaneyeompositioutor zeh\/@rsawwblomlcalboaﬁtlve t o about

3, abouf,doQingdbout 3. 7. The carrier conposition of claim4 or 5 wherein
the carri e? corrp05|t| on conprises a mxture of a nono-(tocopheryl)

phosphaf# to A Piecess & dpheiepprationeky arrier ¢amresitionifer dafivery of aRigiogikally i t hi n
the r ang@nvefcoa%uﬁd \%hibhtc@n@h@égthé sﬂap SicbRibMirige phéspateQonildabd ofart t o about
8: 2, 20all§out : E | q ngarrl er conposition of claim1
wher ei n® ﬁ%orb“@%sﬁ?faﬁggn m%%aﬂargﬁrofﬂq]%o%q ctron transfer agent is in an
anmount Wbt hi nAtfdrenulatiogeootorising atcaried totnpusition aftubaitn La¥dw hiolcgimaily active1 % w
to abou%?rgi?#y}q’w about 0.01%W w to about 5%w w, or about 0.05%W w to about

29 w, total concentration of the carrier conposition, 259. The
carri er 18onpo$he fasmulatior phglaiml 1 subereinthe hislqgiesdy Retive cOBIASHNGE Df t he

el ectr opnd hARS{RG| @Wmhéedtn@al%%c%@&ﬁﬁl% o@fnvﬁh@%er@oflmwéce%ﬂﬂ@éﬂor 19 w, or
about 5%W w, of the total concentratlon 0 | er congom ion. 10. The
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A process for the preparation of the formulation which comprises the step of adding
30 a blologlcally active compound to a carrier composition of claim 1.
20. A method for treating a subject for a pathological condition, the method comprising
administering an effective amount of a biologically active compound in a carrier composition
of claim 1.
21. Use of a carrier composition of claim 1 to deliver a biologically active compound to
35 treat a pathological condition in a subject.
22. Use of a carrier composition of claim 1 to improve the delivery and/or bioavailability
of a biologically active compound.
23. The use of claim 22 wherein the delivery is an enteral or a parental route of



WO 2011/ 094822PCT/ AU2011/ 000122 - 29 - ricinoleate, cetyl acetate, wheat
germ gl ycerides, nyristyl |actate, decyl oleate, isopropyl |anolate,

pent aer ytWoizbulosssebr ast ear at e, neopentyl gl ycol di capryl ace/adizeamoane,

i sononyl isononanoate, isotridecyl isononanoate, nyristyl nyristate, octyl
dodecanol, and octyl hydroxystearate.-3912. The carrier conposition of claim
1 wherein the polar aprotic solvent concentration is from about 0.05%W w up
t 0 abouadrbBidtvation.up t o about 40%W w, up to about 30%wW w, up to about
209 w, ,up t o, ab @%% . t J 9 130 L up to
about 2%1\'// w, H?e gﬁé P‘(%Jg'é or\é\‘f'c %ﬁwn\?vyoﬁﬁ%%s%ﬁé’/s‘ggubﬁ%b%rgds{%ﬁsg é“tg%\gund of an
el ect r ophasphatefaompmyedh bf tha@lestrpottransfapagsnt.c 10sol vent in the preparati on of
a carrier conposition for delivery of a biologically active conpound. 14.
A process for the preparation of a carrier conposition for delivery of a

bi ol ogi cally active conpound which conprises the step of conmbining a
phosphat e conpound of an electron transfer agent and a polar aprotic
solvent. 1515. A fornmul ati on conprising a carrier conposition of claim1 and
a biologically active conpound. 16. The formul ation of claim 15 wherein
the biologically active conpound is a pharmaceutical or pharmaceutically
accept abl e derivative thereof, a nutraceutical or nutraceutically

accept abl e derivative thereof, or a cosneceutical or cosneceutically
20accept abl e derivatives thereof. 17. The fornulation of claim15 or 16
wherein the biologically active conmpound is present in an anount of from
about 0.001%V w up to about 15 Yow w, up to about 10%W w, up to about
50/ w, up to about 2%wWw, or up to about 1%Ww, of the total concentration
of the carrier conposition. 2518. The formulation of claim15 or 16 wherein
the biologically active conpound is present in an anmount within the range
of from about 0.001%Vv w up to about 0.05%vw, up to about 0.1%Vw, up to
about 1% w, up to about 2% w, up to about 5%W w, or about 1%W w, about
2%/ w, or about 5% w, of the total concentration of the carrier
conposition. 19. A process for the preparation of the formulation which
conprises the step of adding 30a biologically active conpound to a carrier
conmposition of claim1l. 20. A nethod for treating a subject for a

pat hol ogi cal condition, the method conprising adm nistering an effective
anount of a biologically active conpound in a carrier conposition of claim
1. 21. Use of a carrier conposition of claim1 to deliver a biologically
active conmpound to 35treat a pathological condition in a subject. 22. Use
of a carrier conposition of claiml to inprove the delivery and/or

bi oavailability of a biologically active conpound. 23. The use of claim22
wherein the delivery is an enteral or a parental route of - 30 -

adm nistration. 24.Use of a polar aprotic solvent to increase the
solubility and/or stability of the phosphate conpound of the el ectron
transfer agent.



