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

delivery is the method or process of admg]' Ster ical compound to achieve a
therapeutic effect in humans and animals. ﬁﬁﬁ'%%%@%\%ﬁgc nologies have been developed to

improve biba&AIMASHYY, iy, duration, onset or release, of the pharmaceutical compound. When
developing drug ddliepyctasiinolegies, reiatele s likly corhpositicns rte bsdiveojusidiotyieatipility of the
drug deliv%ré{i§g§;&gbgg,ngﬁ_e pharmaceutical compound, maintaining an adequate and effective
duration, potential for side effects, and meeting patient convenience and compliance. As a
consequel%?ﬁlﬁﬁ?lj’ma delivery technologies fall short of desired improvements and requirements.
Accordingly, there iz thidl spe@tchfonaltes reateddaugneotivartycs yistens khaw efigetivetfatediér drugs.
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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 selected from the group consisting of 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
and a solvent selected from the group consisting of N,N-dimethyl-formamide (DMF),
N-methyl-2-pyrrolidone (NMP), dimethylsulfoxide (DMSO), N,N-dimethylacetamide (DMAC),
dimethyl sulfoxide, dioxane hexamethylphosphorotriamide, 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, isopropyl myristate, isopropyl palmitate,
isopropyl isostearate, diisopropyl adipate, diisopropyl dimerate, maleated soybean oil, octyl
palmitate, cetyl lactate, glycerine, caprylyl glycol, squalene, bisabolol, benzylalcohol, cetyl



When the carrier composition comprises a mixture of a mono-(tocopheryl) phosphate to a
di-(tocopheryl) phosphate, the ratio may be at least 2:1, within the range of about 4:1 to about 1:4, or
within the range of about 6:4 to about 8:2. In some embodiments the ratio is about 6:4 or about 8:2.
The carrier composition comprises a phosphate compound of an electron transfer agent 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%w/w, or about 0.05%w/w to about 2%w/w, of the total concentration of the
carrier composition. In some embodiments the carrier compositio mprises, a phosphate compound
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- 4 - refers to carotenes substituted with one or more hydroxyl groups. Cryptoxanthin is an example of
a hydroxy carotenoid: it is closely related to beta-carotene with only the addition of a hydroxyl group.
Vitamin E exists in eight different forms, namely four tocopherols and four tocotrienols. All feature a
chroman ring, with a hydroxyl group that can donate a hydrogen atom to reduce free radicals and a
hydrophobic side chain which allows for penetration gito biological membranes. Such derivatives of
Vitamin E may be classified as "hydroxy chromans". Both tocopherols and tocotrienols occur in alpha,
beta, gamma and delta Qrm ﬁ eterml d beylthe num er a%q gﬁcatl n of meth %ro%pﬁ?%n the
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routes of administration.

The carrier composition may also improve the bioavailability of a biologically active
compound in a subject.

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

In a fourth aspect, there is a provided use of the solvent to increase the solubility
and/or stability of the phosphate compound of the electron transfer agent, particularly in a
carrier composition.

DETAILED DESCRIPTION

The present invention relates to a carrier composition comprising a phosphate
compound of an electron transfer agent and a solvent. Biologically active compounds
formulated with the carrier composition have been shown to have improved properties.
Phosphate compound of an electron transfer agent

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

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

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

Carotenes are carotenoids containing no oxygen. Carotenoids are based on
carotenes with one or more hydrogen atoms substituted by a hydroxyl group and/or some
pairs of hydrogen atoms are substituted by oxygen atoms. The term “hydroxy carotenoids”



13-tocopherol CH3 H CH3 13-tocotrienol y-tocopherol H CH3 CHS3 y-tocotrienol 6-tocopherol H

-4 -

refers to carotenes substituted with one or more hydroxyl groups. Cryptoxanthin is an
example of a hydroxy carotenoid: it is closely related to beta-carotene with only the addition
of a hydroxyl group.

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

R4

R4 R, Rs
a-tocopherol
a-tocotrienol CH; |CH; | CHs
B-tocopherol
B-tocotrienol CH; | H CH3
y-tocopherol
y-tocotrienol H CH; | CH3
d-tocopherol
3-tocotrienol H H CH;

Retinol belongs to the family of chemical compounds known as retinoids. There are
three generations of retinoids. First generation retinoids include retinol, retinal, tretinoin
(retinoic acid, Retin-A), isotretinoin and alitretinoin. Second generation retinoids include
etretinate and its metabolite acitretin. Third generation retinoids include tazarotene,
bexarotene and adapalene.

Ubiquinol is a benzoquinol and is the reduced form of ubiquinone (coenzyme Qo).

Calciferol (Vitamin D) comes in several forms. The two major forms are vitamin D,
(e.g. ergocalciferol) and vitamin D3 (e.g. calcitriol, cholecalciferol). The other forms include
vitamin D, (molecular compound of ergocalciferol with lumisterol, 1:1), vitamin D, (22-
dihydroergocalciferol) and vitamin D5 (sitocalciferol, made from 7-dehydrositosterol).

Any antioxidant or derivative thereof described herein would be suitable for the



H CH3 6-tocotrienol Retinol belongs to the family of chemical compounds known as retinoids.
There are three generations of retinoids. First generation retinoids include retinol, retinal, tretinoin
(retinoic acid, Retin-A), isotretinoin and alitretinoin. Second generation retinoids include etretinate and
its metabolite acitretin. Third generation retinoids include tazarotene, bexarotene and adapalene.
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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,
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
octyl. Phosphatidyl choline derivatives are most preferred.

When the electron transfer agent is tocopherol, examples of phosphate compounds
of tocopherol 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
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. The pH of the non-neutralised tocopheryl phosphate may be in the range of
about 2 to about 4, or about 2 to about 3. In some embodiments, the pH of the non-
neutralised tocopheryl phosphate is about 2 or about 3.

When the carrier composition contains a mixture of a mono-phosphate ester and a
di-phosphate ester, for example a mono-(tocopheryl) phosphate and di-(tocopheryl)
phosphate (which may be referred to as “TPM” herein), the ratio may be at least 2:1, within



The term "amino-alkyl group” refers to a group comprising an amino (-NH2) group and an alkyl group.
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While the solvent concentration (based on the selected group of solvents defined
above) in the carrier composition will vary depending on the solvent used and/or the
biologically active compound to be formulated with the carrier composition, it has been



The term "biologically active compound" refers to any chemical substance that has a biological effect
in humans or animals for medical, therapeutic, cosmetic and veterinary purposes, and encompasses
pharmaceuticals including drugs, cosmeceuticals, nutraceuticals, and nutritional agents. It will be
appreciated that some of biologically active compounds can be classified in more than one of these
classes. A wide range of biologically active compounds may be delivered with the carrier
composition of the present invention Examples include, but are not limited to, cardiovascular drugs, in
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skin whitensngengeanisd kaposeeBsarcimap eirciaiagenikbhitesniariapistioluaeapetipopretein;

precursor moleeyles [G8HAla oB%rB"FéQ; té’-?fQ NSEng P ides Besel APEIRACIdSioRiant

extracts such %S gra pe seed extrac§ ISO lavones; nur}r?ﬁonal agents |ngud|ng V|tam|ns

phytostero?é“&ﬁﬁr]W&Bfooﬁkﬂ@o%‘?ﬁ%%t%&'é @ﬁ%&‘ﬁé mt&%ﬁ%@paﬁ%r%mp@%&msgc triterpenes,
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parasitic infections, Gl dlseases obesity, and haemological diseases. Some specific non-limiting
examples of suitable biologically active compounds include: anaesthetics: including amino-ester

and amino-amide anaesthetics such as benzocaine, chloroprocaine, cocaine, reserpine, guanethidine,
cvelomethveaine dimethocaine/larncaine nronoxYveaine nrocaine/novocaine nronaracaine



including amiodarone, disopyramide, flecainide acetate, quinidine sulphate, nitroglycerine, ranolazine,
amiodarone, isosorbide and alteplase antibacterial, antibiotic and antiacne agents: including
amoxicillin, ampicillin, azithromycin, benethamine penicillin, bleomycin, benzoyl peroxide, cinoxacin,
chloramphenicol, daunorubicin, plicamycin, fluoroquinolones, ciprofloxacin, clarithromycin,
clindamycin, clindesse, clofazimine, chlorohexidine_guconate, cloxacillin, demeclocycline, doxycycline,
erythromycin, ethionamide, imipenem indomethacin, lymocycline, minocycline nalidixic acid,

nltrofurantom glenlcnln re %lal |ra cin s d|um sulf c Eagpllﬁi%h ul Zrlljeb%nzamlde
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meperiding, feRRybosidRn Rk r%fﬁﬁkfé’gﬂih gedsmeahxgr BWSQ%tugﬁx%ﬂﬂQP&rJ%?%W@mA

desomorphlne nlcomo hine, dip ano h|ne benzylmo hine, eth Imo ethidine,
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butorphanagqmwummﬁedm@@nmgmv@tamimge mgcycmwrmklemgﬁn@ngrazmmmlprtylme,

famotidineyHargamataasines mmaﬁgeep@t@aé%pée%%én%@zeam HHERRSISSagents; BAkMdINg

acetohexam|de chl rpro amclide ber}cla{alde Ilcda%(de g |Z|de me formln tolazamide, glyburide,
ét%?b 558 arr treatmen t‘s W ning g age B ncreens, sun
gllmeplrlde ahd utamide an e pileptics: elu n Beclami e, Y amazeplne gapapentin,

tiagabine, MQISEARIS, qaéuﬁétﬁiétéaeﬁjﬁa@ébamaeﬂﬂsfmﬁpfﬁ@ﬂnomeﬁwé‘ﬁﬁém@lﬂw@s for generation
methylphe@marbﬁ@ée prERADAZRINBAtIHEs Aneetbadiones atiega\@emiéﬂrﬂ@@om@t@t@@ew@eﬂyloin
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lamotrigine, zonisamide, ethosuximi ves and muscle relaxants:
gyICOS|des sesqwterpene lactones, terpenes, phenollc egCOS|des triterpenes,

hydroquinone derivatives, phenylalkanones; antioxidants such as retinol and other retinoids
including retinoic acid and co enzyme Q10; omega-3-fatty acids; glucosamine; nucleic acids,
oligonucleotides, antisense pharmaceuticals; enzymes; cytokines; cytokine analogues;
cytokine agonists; cytokine antagonists; immunoglobulins; antibodies; antibody
pharmaceuticals; gene therapies; lipoproteins; erythropoietin; vaccines; small and large
molecule therapeutic agents for the treatment, or prevention of human and animal diseases
such as allergy/asthma, arthritis, cancer, diabetes, growth impairment, cardiovascular
diseases, inflammation, immunological disorders, baldness, pain, ophthalmological
diseases, epilepsy, gynaecological disorders, CNS diseases, viral infections, bacterial
infections, parasitic infections, Gl diseases, obesity, and haemological diseases.

Some specific non-limiting examples of suitable biologically active compounds
include:
anaesthetics:

including amino-ester and amino-amide anaesthetics such as benzocaine,
chloroprocaine, cocaine, reserpine, guanethidine, cyclomethycaine, dimethocaine/larocaine,

propoxycaine, procaine/novocaine, proparacaine, tetracaine/amethocaine; articaine,



including zolpidem tartrate, amylobarbitone, barbitone, butobarbitone, pentobarbitone, brotizolam,
carbromal, chlordiazepoxide, chlormethiazole, ethinamate, meprobamate, methaqualome,
cyclobenzaprene, cyclobenzaprine, tizanidine, baclofen, butalbital, zopiclone, atracurium, tubocurarine
and phenobarbital antifungal, antiprotazoal and antiparasitic agents: including amphotericin,
butoconazole nitrate, clotrimazole, econazole nitrategfluconazole, flucytosine, griseofulvin,
itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole nitrate, terconazole,

tioconazole and undecenoic acid,.benznidazole, clioguingl, decoquinate, diiodohydroxyquinoline,
o B B O sl
terbinafind 46 RA2ORC Ao FBBRIYRCANBIBRARE MRS HRGRINS: FYRiMTCaRS e qs2Ia Ry PaRRSf0!,
quinacrinehaiehensl axoleramsl dinldazrelesabthypditassve ansbstigdiae thed deeutinagents:
including cgp %§ﬁ1réaébgmg§alazine, clonidine, triamterene, felodipine, gemfibrozil, fenofibrate,

nifedical, prazosin, mécamylamine, doxazosin, dobutamine and_ cilexetil ant/migraine agents:
including dihydroelydtSAmEATS) At CrmarsRe Rt SRE s StTRRO e 8 Bizotifen maleate

and sumatmptdntosetbeimiate antimuscarinic agents: including atropine, benzhexol, biperiden,
ethopropagi)e; S QFHHBING o BkPeNzolate bromide, oxybutynin, oxyphencylcimine and tropicamide

antineoplastic agents (Qr immunosuppressants): including aminoglutethimide, amsacrine,
vathioprine, bus SIS POV SH I e rg A= oA R LR A PN AP kD S Mt
melphalanC!ayédEiprop@nitipinte taiedivite,; dmomydivinaitetameipinrogaddne. gloeditiagine,

tamoxifen gilsatginte Fielaipiap Siiarpiney i amarsariosrat pthaNR GURimaU R ANt RAKINS A pigents:

including ripti ylate, lev , e, Fopinirole, . inti glycaemic
agents su%h%g]sggﬂ‘l%ﬁﬁ l:gr@aagbﬁb% d%ﬁ?&%&%éﬂtgg%%s%%f'ﬁﬁ%dr@R{ﬁﬁgﬁéﬁaﬁég%{r@s cabergoline,
carbidopa HRINRIDAdRFRBMRINS PAAIRBRI XRHR $nERIBHEGRIBfoRFRIIBIRIRH $FIBPIRIISuracil antiviral
Qru_gs:. so.intdlpxiiiegtalmﬁnitmjiﬁ@nnwmiinevtrgnidqﬂimhemmqidrpﬁmnmt{pémitilmmbarmmprgnavir,
indinavirmy, dmaadingandiRIakeisRRagE By GRMRISMEnY idataRingibacavir, adefovir,

apmrenavir, delavirdine, didanosine, stavudine, zalcitabine, zidovudine, enfuvirtide and interferon
cardiac in&%’ﬁir(f%gméc and antiangina agents:
including amiodarone, disopyramide, flecainide acetate, quinidine sulphate,

nitroglycerine, ranolazine, amiodarone, isosorbide and alteplase
antibacterial, antibiotic and antiacne agents:

including amoxicillin, ampicillin, azithromycin, benethamine penicillin, bleomycin,
benzoyl peroxide, cinoxacin, chloramphenicol, daunorubicin, plicamycin, fluoroquinolones,
ciprofloxacin, clarithromycin, clindamycin, clindesse, clofazimine, chlorohexidine gluconate,
cloxacillin, demeclocycline, doxycycline, erythromycin, ethionamide, imipenem,
indomethacin, lymocycline, minocycline, nalidixic acid, nitrofurantoin, penicillin, rifampicin,
spiramycin, sodium sulfacetamide, sulphabenzamide, sulphadoxine, sulphamerazine,
sulphacetamide, sulphadiazine, sulphafurazole, sulphamethoxazole, sulphapyridine,
tetracycline, cephalexin, cefdinir, triclosan, ofloxacin, vancocin, glyburide, mupirocin,
cefprozil, cefuroxime axetil, norfloxacin, isoniazid, lupulone, D-penicillamine, levofloxacin,
gatifoxacin, and trimethoprim
anticancer:

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

including alprazolam, amoxapine, bentazepam, bromazepam, clorazipine,
clobazam, clotiazepam, diazepam, lorazepam, flunitrazepam, flurazepam, lormetazepam,
medazepam, nitrazepam, oxazepam, temazepam, maprotiline, mianserin, nortriptyline,
risperidone, sertraline, trazodone, baloperidol, trimipramine maleate fluoxetine, ondansetron,

midazolam, chlorpromazine, haloperidol, triazolam, clozapine, fluopromazine, fluphenazine



including amrinone, milrinone, digitoxin, digoxin, enoximone, lanatoside C and medigoxin hypo and

hyper lipidemic agents: including fenofibrate, clofibrate, probucol, ezetimibe and torcetrapib
ant/inflammatory: including meoxicam, triamcinolone, cromolyn, nedocromil, hydroxychloroquine,
montelukast, zileuton, zafirlukast and meloxicam antihistamine: including fexofenadine, chloral

hydrate, hydroxyzine, promethazine, cetirazine, cimgtdine, clyclizine, meclizine, dimenhydrinate,
loratadine, nizatadine and promethazine antiulcer: including omeprazole, lansoprazole, pantoprazole
and ranitidine diuretics: -.12 - including hydrachlorothiazide. amiloride, acetazolamide,
orosomiaSEAoEE Mandare, peroREMad IABHIIONRERE AU BEHOARIE. | s
diclofenacPatdifferrie ! orramdttBIR PR BYeenRRiZIBFo RifsIFae N vl op 8AYEtAL A Andometacin
farnesil, nakutafione, oxametacin, proglumetacin, sulindac and tolmetin; 2-arylpropionic acid (profens)
sub-group gfiglass which includes alminoprofen, benoxaprofen, carprofen, dexibuprofen,
dexketoprofen, fenbufen, fenoprofen, flunoxaprofen, flurbiprofen, ibuprofen, ibuproxam, indoprofen,
ketoprofen, ketorol38 U8RI rehfRIor AR IS HEL AR QIR iFOBRAYS ‘f"gl?ﬁr?)wm'ttﬁl%(ﬁﬂu rbil
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nepafenaq, aspirin, rPfec xg, naproxen tﬁulén ac é)lro.lcaphphn?gllbugaztonel, tq m?tlnl indomethacin,
acetominoﬁﬁ%ﬁ%Sa 4 BERS " eT HR b ISBR O RiSn &E PSR & e GG iSOG & Sk ation
retinoids sh#resoeemso DYeeRtINechabRiING ctieRAamtiNReliitoR) OfBbtReti AiFifPBRRPHIN@PHBIA; second
generationeRfyPibsHic) @ﬂw?ﬁiﬁﬂbﬁﬁﬁbaﬁdﬂiﬁaiﬁ@iﬁ@b(ﬂEG@@IH@&%EHBL@?Q@@&&SK&WQHB@@S sucf;]_as
tazarotene, hexarot ] e leroids, nocorticotrophic
rormone (XECR e e oANE B A B orpnodtl BEMIS B GEE
atrial-nartrBiDAKRIQRISIRFOLRRIP), beclomethasone, cortisone, scopolamine, dopamine, epinephrine,
catecholaniegs|icholecystokinin, clomiphene citrate, danazol, dexamethasone, diethylstilbestrol
(DES), ethiny! estridigliflydiasaeieg. dinasigyine, faliciepimslatieh BoraopssaRtun.
hydroxyprogesterone, growth hormone, insulin, leptin, luteinizing hormone, medroxyprogesterone
acetate, mESALPRHBING 808 MeHR4ADIEstosterone, nandrolone, norethindrone, norethisterone,
norgestrel apsdteadiotj conjugated oestrogens, oxandrolone, oxytocin, prednisone, progesterone,

prolactin, protogalficingirkp Bt AtMm gAMb SARRRII QlidENERX G RIRIBRAIOGRH RIS Phate,

triamcinolone, miferPriﬁtone a(fetongje dtéugﬁr%onidgélevg@ roxine, testosterone, testosterone
m

cypionate,'ﬂﬁ%(?(ry%és} e%%@,' Fm%'%.&ié‘, Metasone furoa eu,t%%?gterone, fluromethalone, goserelin,
leuprolide a04IeRBARTI ¢alobetasol, hydrocortisol and tibolone statins and derivatives: including

atorvastatin, fluvastaiititevestrinidey stabamnspiestgtipapeatastatiabpidisiafabachaitomsialite,

clonazepam, ethotoin, methoin, methsuximide, methylphenobarbitone, oxcarbazepine,
paramethadione, phenacemide, phenobarbitone, phenyloin, phensuximide, primidone,
sulthiamine, phenytoin sodium, nirofurantoin monohydrate, gabapentin, lamotrigine,
zonisamide, ethosuximide and valproic acid
hypnotics/sedatives and muscle relaxants:

including zolpidem tartrate, amylobarbitone, barbitone, butobarbitone,
pentobarbitone, brotizolam, carbromal, chlordiazepoxide, chlormethiazole, ethinamate,
meprobamate, methaqualome, cyclobenzaprene, cyclobenzaprine, tizanidine, baclofen,
butalbital, zopiclone, atracurium, tubocurarine and phenobarbital
antifungal, antiprotazoal and antiparasitic agents:

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



stimulants: including amphetamine, phentermine, tyramine, ephedrine, metaraminol,
phenylephrine, dexamphetamine, dexfenfluramine, fenfluramine, nicotine, caffeine and - 13 - mazindol
vasocontrictors: including desmopressin vasodilitors: including carvedilol, terazosin, phentolamine and
menthol antialzheimers: including levetiracetam, levitiracetam and donepezil ACE inhibitors:

including benzapril, enalapril, ramipril, fosinopril sodjyn, lisinopril, minoxidil, isosorbide, rampril and
quinapril beta adrenoreceptor antogonists: including atenolol, timolol, pindolol, propanolol

R I S
fenofibrate, nifedical, prazosin, mecamylamine, doxazosin, dobutamine and cilexetil
antimigraine agents:

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

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

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

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

including carbimazole and propylthiouracil
antiviral drugs:

including amantadine, retinovir, cidofovir, acyclovir, famciclovir, ribavirin,
amprenavir, indinavirm, rimantadine and efavirenz, penciclovir, ganciclovir, vidarabine,
abacavir, adefovir, apmrenavir, delavirdine, didanosine, stavudine, zalcitabine, zidovudine,
enfuvirtide and interferon
cardiac inotropic agents:

including amrinone, milrinone, digitoxin, digoxin, enoximone, lanatoside C and
medigoxin
hypo and hyper lipidemic agents:

including fenofibrate, clofibrate, probucol, ezetimibe and torcetrapib
antiinflammatory:

including meoxicam, triamcinolone, cromolyn, nedocromil, hydroxychloroquine,
montelukast, zileuton, zafirlukast and meloxicam
antihistamine:

including fexofenadine, chloral hydrate, hydroxyzine, promethazine, cetirazine,
cimetidine, clyclizine, meclizine, dimenhydrinate, loratadine, nizatadine and promethazine
antiulcer:

including omeprazole, lansoprazole, pantoprazole and ranitidine
diuretics:



including abciximab, clopidrogel, tirofiban and aspirin alcohols and phenols: including tramadol,
tramadol hydrochloride, allopurinol, calcitriol, cilostazol, soltalol, urasodiol bromperidol, droperidol,
flupenthixol decanoate, albuterol, albuterol sulphate, carisoprodol, chlobetasol, ropinirol, labetalol, and
methocarbamol ketones and esters: including amioderone, fluticasone, spironolactone,
prednisone, triazodone, desoximetasone, methyl prggnisdone, benzonatate nabumetone and
buspirone antiemetics: including metoclopramide ocular treatmentS' including dorzolamide,

brimonidine, olopatading ”l%ﬁ &88}%]@%%‘?3?&8@%!8%&”%9 A ur%@“coé‘@%'ac!‘{o? Sefmie
epir

antithrombitic agents INC wanarin enoxaparin an u atments Tor gout: inclu
probenec:l('}'ﬁﬁt'PéJlflnpyrazone COPD and asthma treatments: |nclud|ng ipratropium treatments for
osteoporosis: includhgdnadoxifenieanacradid salbegasup risetiissate atosoiediespigbtesic,

aceclofenac, acemetacin, alclofenac, bromfenac, etodolac, indometacin, indometacin
farnesil, nabumetone, oxametacin, proglumetacin, sulindac and tolmetin; 2-arylpropionic
acid (profens) sub-group of class which includes alminoprofen, benoxaprofen, carprofen,
dexibuprofen, dexketoprofen, fenbufen, fenoprofen, flunoxaprofen, flurbiprofen, ibuprofen,
ibuproxam, indoprofen, ketoprofen, ketorolac, loxoprofen, miroprofen, naproxen, oxaprozin,
pirprofen, suprofen, tarenflurbil and tiaprofenic acid; and N-arylanthranilic acid (fenamic acid)
sub-group of class which includes flufenamic acid, meclofenamic acid, mefenamic acid and
tolfenamic acid; tromethamine, celecoxib, nepafenac, aspirin, rofecoxib, naproxen, sulindac,
piroxicam, pheylbutazone, tolmetin, indomethacin, acetominophen (paracetamol), tramadol
and propoxyphene
retinoids:

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:

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,
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,
stibestrol, thyroxine, prednisolone phosphate, triamcinolone, mifepristone acetonide,
budesonide, levothyroxine, testosterone, testosterone cypionate, fluoxymesterone,
flutamide, mometasone furoate, cyproterone, fluromethalone, goserelin, leuprolide,
calcitonin, halobetasol, hydrocortisol and tibolone
statins and derivatives:

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

including amphetamine, phentermine, tyramine, ephedrine, metaraminol,

phenylephrine, dexamphetamine, dexfenfluramine, fenfluramine, nicotine, caffeine and



-14 - including acetyl hexapeptide-3, acetyl hexapeptide-8, acetyl octapeptide and 1- carnosine
vaccines: including vaccines comprising toxoids (inactivated toxic compounds); proteins, protein
subunits and polypeptides; polynucleotides such as DNA and RNA; conjugates; adjuvants such as
saponins, virosomes, inorganic and organic adjuvants, for example zostavax nutraceutical and
cosmeceutical actives: including coenzyme Qig gar ubiquinone), ubiquinol or resveratrol; a
carotenoid such as a, 13, or 7-carotene, lycopene, lutein, zeaxanthin and astaxanthin; a phytonutrient,
such as chr:r(])éat]:-rp(%llutein and seaxanthin; an unsaturated fatty acid such as linoleic acid, conjugated
linoleic acid, Tinolenic acid, omega-3 fatty acids including but not limited to docosahexaenoic acid
(DHA) and'@fRY<pPestEdnic acid (EPA) and their glycerol-esters; fat-soluble vitamins including
vitamin D (D2, D3 ianudirejrodenmeptigssiy vitamin E (a, p, 7, 6-tocopherols, or a, p, 7, 6-tocotrienols),
vitamin A (retipglyifstinal, retinoic acid and derivatives), vitamin K (K1, K2, K3 and their derivatives)
capric/caprylic triglycerides, folic acid, iron, niacin, glyceryl linoleate, omega 6 fatty acids, vitamin F,

selenium, cyanocdBakHNG ,Cﬁféf@cw&e{eb%ﬂsgfueﬁﬁf‘ [egHafoRNeRRAINPthea (green tea) extract,

capric/capsyitcatrgbyoaides, centella asiatica (gotu cola) extract, cetearyl olivate, chlorophyll, citrus
sinensis (orange) gikIGarRYLREAIRS 18R ARURe s iSRAlgNdsssiminodipropionate tocopheryl
phosphates (yitamin. E phosphates), glycerin, glyceryl oleate, glycyrrhiza glabra (licorice) root extract,
hamameli Fglgﬂ'agtb%%h hazel) extract, lactic acid, lecithin, lutein, macadamia integrifolia
(macadamia) seednsiludingtheararchaanakma (@rupibresnapxiraediwenisieriibminesidévening
primrose) Eihsoleaielurapperaliyaintasiextract, rice bran oil, persea gratissima (avocado) oll,

polygonunﬂ) E%"MPJHQ? e%gf%}, ﬁ; granate sterols, resveratrol, rosa eglanteria (rose hip) oll,

santalum spicatum (sandalwood) olf, titanium dioxide, folic acid, glycerin, glyceryl linoleate (omega 6
fatty acids vitamin B§lUAtBgrAeRORAItRAtE!, PifidUrliferePgiielpEReEasIRrIHSI RABSUP! RiErRISIne,
adenosinentepiposiuhatecaiptea rhytinmojohard] alkanpodin! yatatonic acid and derivatives, isolutrol,
tranexamic, igtegmﬁp“caﬁq_:%oqﬁgi[gine, ascorbyl glucosamine, ascorbyl palmitate, salicylic acid,
carnosic acid, alpha lipoic acid, gamma linolenic acid (GLA), panthenol, retinyl propionate, retinyl
pamitate, furfurylaStHAR'S hyde, copper pepetides, idebenone, dimethylaminoethanol (DMAE),
niacinamideatseaighibatorpalmitoyl pentapeptide-4, palmitoyl oligopeptide/ tetrapetide-7, ethocyn,
ceramides, phenylaaniigy absxaRlgeardeCarsiian, sneisaxplapetite, palmitoyl tripetide-3,
forskolin, zailpccoﬁxilde a is/ﬂabol?l,. eugenol, silybin, soy isoflavones, aucubin, catalpol,

I phenals

lOdS I en . . . - . .
pseudoguaianolide from Arnica chamissonis, rosmarinic acid, rosmanol, salicylates for example

salicin, saligenin aig!daing/Ereaer), tacaadetbly daakeiids or iREBalcerisitiaksictsigk sekaithides,
arbutin, gingssedsolBragpelsddlyprisénidelastipe cnibag e amd e ptidestorabliterdSulphateParticularly
preferred hi ' aci i idocali icl etoralac, prilocaine,
haIobetas%lz,g]r'?ﬁﬁggéhigﬂl\légég %%?fﬁgpn%%%mﬁg?%?ealrfe&df%w%ﬁﬁ%%%%onﬂaerstood that pharmaceutically,
nutraceutié&iYYiScAR_RMeElSically acceptable derivatives of biologically active compounds are included
within the scope ofrttiedingsemioidrentofiuticasombestérondlacmeaperdicstiye Nutrzaodarieally or
cosmeceutically,AcERRIAbI g dRY BGRsdBrkide Aubisa kit i atrpnasriically,

nutraceutically or cosmeceutically acceptable salts, esters, salts of such esters, ethers, or any other
derivative ﬂmijﬁmﬁﬂiﬁ’odrugs and metabolites, which upon administration to a subject (e.g. patient,
human or animal) inch«bobisetgridmeaofigeoviding, directly or indirectly, a biologically active compound
as otherwigg flgsaidhed &raeein. As used herein, the term "pharmaceutically, nutraceutically or
cosmeceutically acegpiabie,salt Ie16rs 19 inoss salis hienare within he-poane of spund medical
judgment, suitable S USEin Contact with the tisSues of Aumans ARdTower atimals withodt undue
toxicity, irrR&fieRieRAEic response and the like, and are commensurate with a reasonable benefit/risk
ratio. Pharanaiceaiicatys antragelutieathbaicagermseutically acceptable salts are well known in the art.
For example, S. Mindﬁﬁﬁgr? %@Harq{e%q{&gwﬁ]rg}%c%ﬂ%”y, nutraceutically or cosmeceutically
acceptable salts in detall % J. Pharmaceutical Sciences, 66:1-19, 1977. Examples of pharmaceutically,
nutraceutitHRFBEBESMESQHically acceptable nontoxic acid addition salts are salts of an amino group
formed with inorgainuaingspsalaimasidhpdrbshifonpy@eichehydrobromic acid, phosphoric acid, sulfuric acid
and perchlgfe acid LW argagieasids such as acetic acid, oxalic acid, maleic acid, tartaric acid,
citric acid, succinic acid, or malonic acid or by using other methods used in the art such as ion
exchange. Other p'H8 Q@éﬁf?ctawLé{eceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesiiiaiateniseioz e driontfai®, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropipfigingiedis@ente pdaf@eyistdfate, ribdoastdfonate, formate, fumarate,
glucohept%natr%églé/c%rqp eoss_,phate, gluconate, hernisulfate, heptanoate, hexanoate, hydroiodide,
2-hydroxy-e%ﬁanesu?fo%a e, lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate,
pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate,

sulfate, tartrate, thiocyanate, ptoluenesulfonate, undecanoate, valerate salts, and the like.
Ranrecantativve alikali aor alikaline earth metal ealte inchiide ecoditim lithirim notacceciiim ecaleinim



It has been surprisingly found that the presence of a solvent selected from the group consisting of
N,N-dimethyl-formamide (DMF), N-methyl-2-pyrrolidone (NMP), dimethylsulfoxide (DMSO),
N,N-dimethylacetamide (DMAC), dimethyl sulfoxide, dioxane hexamethylphosphorotriamide,
propylene carbonate, gamma-butyrolacetone, monomethyl ether acetate, ethyl lactate, 1,3
dimethy1-2-imidazolidinone (dimethyl isosorbide, ar{3Ml), isopropyl myristate, propylene glycol
ricinoleate, isononyl isononanoate and sucrose esters of fatty acids, isopropyl myristate isopropyl
palmitate, isoprop tearat lisopro |pat IS era an oil, octyl
palmitate, cetyl Iac):{P ?L?ds IS e e%gépPeI@g?yco Ce((?fll )?EP etgﬁél%ol ?C%éf' OC Fce?frlcmoleate
cetyl acetdit#”, NRFIBGt germ glycerides, myristyl lactate, decyl oleate, |sopropyl Ianolate pentaerythrityl
tetrastearatag ti@epentylglycol dicaprylate/dicaprate, isononyl isononanoate, isotridecyl isononanoate,

myristy myristate. eyl Agdacena Bl ARM WY BIRRIRIB SR IRCIEARR IR SO MRS the

phosphate compound of the electron transfef"agent compared to carrier - 17 - compositions
comprisin@ R Bﬁ&?ﬂﬁﬁfea%rﬂﬁ'éfﬂﬁ%‘ 8?%8@88&@%3ﬁ3?\é?'h@%%@1”8t%lﬁ%"fﬁaé?)ﬁrents such
as ethanoladivganfastaitasdiplhase/inasboenedigelsc and o@apolkdvegidasor exampias also been
found that jhgsplyent can increase the stability of a phosphate compound of an electron transfer
agent, partlc larl whe as a carrier composition for a biologically active compound. Accordingly,
the carrler%% gg itioR agfje ﬁSSFWe CeerLftt ﬁ;@e?ﬁ E%‘r affectlvely enable: (a) the content of the
phosphate compomﬂJdméceeérmﬁ Rar(Sfetbigidnene o ebistieakerepyriatinice saeptenrid iplébased

amount ofébep;!nQﬁgh@ém@mmw&aétmﬁ@re%aﬁawm@rmakmwdngr@@&eduhﬁ@ffeﬁweas
Ioe'"e”a“‘"i‘ lgm%%cgr% %&éﬁ@ovegﬁﬂigatgrated('?ét ns 'é’&éﬁ ﬂﬁ&l@ fratiog (:%% ythe

selected g OU O vents al ecrease atlve to t € aqueous p IS IS

beneficial t§Q s‘iﬁﬂ:tﬁ'r‘&ﬁiﬂ%W%ﬂ%@rﬁwﬁ%%ﬁ&l@%%‘é‘?ﬁ% %b@@ﬁ@%ﬁﬂt‘%&?‘d&%ﬁﬁ]ﬁ%eaﬂﬁlor
precipitateacidt{b o sernics cafsapgaime aubyacits (HPR) ratdtiieirmytyeass-astie; fap-muis ohidsaiadso

enables G aUIRRAN o aIanekRiPlaSicalyAs AR abaspoRAc gt would

otherwise have q:'Poorer solubility in a com arative ethanolic formulation otentlall safer and
I

easier workil%§ H@ﬂ%ﬁhé’?ﬂ'ﬁ' AlEinRk f&'lwnfgtm%%ﬂdflﬂ?ﬂrﬂ%‘@t'ves é’} Brstofesolvent
solution foatdteifedefitad eisd sphacéapryipotigyserfdsiedebn aeihdfen agetits glyceryAdoolehitgly, a

carrier cCOrgRRgH@FALRRIBECSRANIRVEHERhRARN EDBRe¥BIAEHRIEsY 0bd Hieladirrl-actrasermpound,

partlcularly tho Fe}ﬂml stereg r% te al orp renta\l rou utes. The carrier,com 9S|t ay,also enable
,.caprnc ? ic rglyc rides. cen ell siafl a%o uc I
delivery of & bio glca e Compouna viareiteral or pa Al ToutES of adminisTation w

preV|ouslthﬁ@Wa@erﬁﬁWéab‘{@t%cfé"éﬂS@hY” C'I‘\Uéeﬁ*ﬂer‘%!éN%@wﬂ)ﬂ'bm@]dr%@ﬁﬁrrﬂr@@ﬂrdh may also
improve thethipaedabiityaafimibisdnuiadya6 iveopaBrpOsiud ph#telIbjigshin E plosgtie®isgomposition of
the prese ti C dltlon
the metho;%gé%‘%%r.%?fr%%%%gﬁ%fggh%%%% E%%Fﬁr%??ffﬁ?éiio%%ﬁﬁ%%%r%a%‘é%%%ﬁ%
compositidiet i inGEKti K 5 1ie MASREIBIAGMSHE 8@315’@@6% SGEMRP a
biologicallynatfisarieamooamill o trem enplaioitgat adenoititrariarmis bjecting peipatke) ajicaieaonditions
Include thesgdbataing IKariatiut eduskadiiaRy el o amian Aol GIcaay B i carrer

composition. Generall the term "treating" means affecting a subject, tissue ell to btalna
fi % g [

desired pHAHIARBIBY RS ABMEATIBIS SIS S Gl [OSR SR AIRRRG eEﬁBtr‘i‘ dMdisease,
such as byspigaistin(sandidwesh i hitarifimttioxidevétp arintgierélicaling ol nolehte ddmgthcd effects of

the infectiggQradisgamaniHe, amémﬁa%mnf%raﬁﬁséanﬁrémqgrab%seeﬁs@ts RiBmiadection or disease;
(c) reducmghthe incidence of th(tarI rﬁ‘ectlo or disease or %fgcprev ntj ing tp}e infection o c!'[dl%ease from
e

occurring masusbjectaqfesns%semoerc Sred spo cf"totrOX ction of 8|sea¥e%rr ACrisk thereof, but has

not yet be &8THAKRSs &P WA =a¢ﬁ9ft§té%ﬂiﬁ‘e%§l¢a@h’&@bfo@%bladﬁ@lﬁ?p?ﬁfgmﬁb%éﬁ@ﬁé@f@ow Bye
infection opasliagase sh)eslncacﬁlﬁ\celmgc acilaipHhdmibgst, iesueDnitstnic acid (GLIRYM "subject”

refers to agy anumal. it @ﬂ%n@%@@éﬂﬁgﬁ SHERAS ARANS AN G AiLREaRRY UGEp g auires

treatment with the comp formula (
pepetides, |debenone dimethylaminoethanol (DMAE), niacinamide, beta-glucan, palmitoyl

pentapeptide-4, palmitoyl oligopeptide/ tetrapetide-7, ethocyn, ceramides, phenylalanine,
glucuronolactone, L-carnitine, hydroxylapetite, palmitoyl tripetide-3, forskolin, zinc oxide, a-
bisabolol, eugenol, silybin, soy isoflavones, aucubin, catalpol, pseudoguaianolide from
Arnica chamissonis, rosmarinic acid, rosmanol, salicylates for example salicin, saligenin and
salicyclic acid, taxasterol, a-lactucerol, isolactucerol, taraxacoside, ceremides, arbutin,
gingerols, shagaols, hypercin, elastin, collagen and peptides thereof.



The term "administering” should be understood to mean providing a compound or pharmaceutical
composition of the invention to a subject suffering from or at risk of the disease or condition to be
treated or prevented. The term "therapeutically effective amount" refers to the amount of the
compound of formula () that will elicit the biological or medical response of a subject, tissue or cell that
is being sought by the researcher, veterinarian, medjgal doctor or other clinician. Routes of
administration A biologically active compound may be delivered by any route of administration.
Routes of administga on Ga0 br ivided inta a three cat ffect name toplcal
where the deswed% (’1%&%2% t e Sl?gs%afrij%:gcﬁ;\lg Coﬁg%oalrégtpé?&ﬁere ﬂcs:aérg: io%nrglislf gsn’ed
"enteral" WIfsPEAR® 8@@?@6‘%}‘1’&?@%Hﬁ@rﬂ%ﬁlﬁé’éaﬂ%ﬁofﬁé'%%ﬁﬁw ®9fgiven via the digestive
tract, and "parenteitat’ toviberenite desd ¢thefiestniasystieatic, raortive widadiamceoshgiventibyiigoutes other

than the digesieiaat.T1% b S: BeRs AR, BriodmpIRiRian Fragsse At A stdouiane "

administration. The following is a non-limiting list of examples of routes of administration.
Examples FERSHVRSIRL of administration having a local effect include epicutaneous (onto the skin)
and intravitreal (ontoeherey@harmacEticalieswfaetdicd lpatevshadeniiigtiraacrepiabieg a systemic

(non-localeffestvasiugia iy feﬂmsoﬁ&qmimatfét'sﬁlam?éd&{ﬁﬂ‘éﬁfo Al RGREI gastromtestlnal tract,
such as oral énto th nhouth gnas (|nt th enpse cﬁa Into the rectum Ad inal (i (/nto the
vaginey.  CoBL R PR S0 BRI T D PR LR, TGS SHOG Enaving
a system|dfmifétﬂmmg@@9$tﬁd\¢bm§tﬁbgﬁﬁ§aMféﬂh)Pmﬁaam@ﬂﬁlﬂ@ﬁﬂﬂé‘h%ﬁ@;@chﬁﬁranﬁ?@%mar (into a
muscle), infiaeardrsnintn) thenbeauit) caphsltan e (v AR SKinNiRSISUERPRMIEIMIR active
needle- puggp}i{)?dggoaggtﬁkm}s@ gsdcgrgnﬁlh%%%the skin itself), intrathecal (into the spinal canal),

intraperitoneal (infusion or |nject|on Into the peritoneum), intravesical infusion (infusion into the urinary

bladder), epidural ﬁﬁjéﬁ%H‘?ﬂeiﬂfd%‘?dﬁrmt&ﬂ?ér@?ﬁéHP&P%&&EW?F&H@&EWH&F%?’H%&?@%ous
(diffusion theogygthileesHitactfsking, tiass salisoshic(di#fe siath i tbe ghap efcaus dnasdicanedigmsntflation

ifusion g 156,85 dRAHAR L HLLAODALRNR AT B A S5 e ongue)

and buccal (absorbed thro h cheek near rgﬁl)mllne - 1%esence of the solvent can

increase tf %%B'ifﬁ?tm PIRSTRRNES ARL RS B‘FtﬁBde?éSt%WfP&Hé Ategu ARRIPIRBIRN can
increase tiherdfiécivhe PonEthatioacsiutideibiogitebevidtally cowgsoentuticstinrredptabiessaltadrainistration
are preferrggy klmvarﬂf@@r@afs%mrﬂb%p@wnwyem ra@ycalf@d%r%wlﬁcmenteral
administration, . |?r%“r“c%%!%%%é" ngf' o 1hg 82%?e“t ;ﬁ%’t%qtllr?r\] nbeln a%?‘é{c'ences
admlnlstratlon Oel’lIJnlciaS fOI‘ examp arm ceu ICS an armacy rac ce pplncott
Company,ﬁﬁhﬂéaeﬁ%é E’@”Bmk@’rp&ﬂéﬂ@ﬁaw@%\{ é&%f??ﬁﬁ@ﬁlm Mﬁ%ﬂ%@"ﬁ@?@ﬂiﬁh@tlons
and can b@@f@&&f@d@ﬁmomean@@w@ltgmmémmg&wmhaémm swslyascesesibachias

Remington, J, #&i iR §8@ 8%{;3%9@ %%n@% Jrfu dea%ﬁon%%ef rl&ﬁé’ﬁk%‘ o [pRincott,

Williams and W NS Batl methods i the step of bringing into association

the buologuE%ﬂW"&c%‘%)@%:%‘r‘ﬁB&?rﬂf%i?rﬁﬂh‘é eéﬁ‘I%P%ﬁ’rd’Iﬁ@fF m&aeeaﬁﬁ%ﬁa%m@ %ﬁ@ féH‘Pﬁhrl‘éﬁlon into
the desiredqgidoductalbosaapidforiy usind-ottmuatitsi€osgrisitige the Darhies domgpasidiogeadthar

blologlca"m&wsceemewaec@md@@&.ﬂ@mm@% Aresitahledasagsdadgienieral or parenteral
admlnlstra}t?lﬁ erson skilled :1[?{??1'? art woul read[ﬁ/ apprecEate what would be a suitable

dosage fo %ﬁepg‘?aﬁ?&‘it% giefRorate. bul(AiaraHBaRS SRR W?8P§|
adm|n|stra@¢mtwm}1©lqnema@ebmmm¢ie |tigitech rateagodiay|suliides effiocoviépettaligrradlets such as

buccal, suhlingkiaé, gnewpbirdriietsipophvshatnie gabiheatabirinidiratbenéptantaie of a suitable

dosage forhrng&\]/r(])gé ebﬁy%dcl)%% Jgn fIHn(?roxy ethanesulfonate, lactobionate, lactate, laurate, lauryl
sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,
nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alkali or alkaline
earth metal salts include sodium, lithium, potassium, calcium, magnesium, and the like.
Further pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium,
quaternary ammonium, and amine cations formed using counterions such as halide,
hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl sulfonate, and aryl sulfonate.

The term “pharmaceutically, nutraceutically or cosmeceutically acceptable ester”

refers to esters which are hydrolysed in vivo and include those that break down readily in the



Other suitable dosage forms for enteral administration include liquid solutions or suspensions. Suitable
liquid solution or suspension dosage forms may be in the form of a drink, such as sports drinks
containing electrolytes (e.g. gatorade), or syrup and elixirs. Other suitable liquid solution or suspension
dosage forms include nasal delivery solutions and oral suspensions. The dosage form for enteral
administration may also be a powder or solid crystakguhich can be either dissolved or suspended in a
liquid before administration Alternatively, the powder may be consumed directly or added to a food or

drink product for an tion, nother h] for. enteral ad tration
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disguise the bad taste may be added to the dosage form ( masking agents). Examples of
suitable d@é@‘é"fﬁ%ﬂﬁﬁﬁ?@ﬁ&?&l@&fﬁ%ﬁéﬁﬂ%ﬁ 'i’f‘Féttﬂ‘fef‘Hma&?é r?&F cP'EBFt'r‘?[é‘?;t&%les 0.e.

solutions, bugpatesicnsyletesisishsthalsdahipgiesvders for - 20 - reconstitution), intramammary infusions,
intravaginal de"Ve%éﬁéﬂnﬁhﬁﬁé@ﬁ&T W@@éd@ﬁ%ﬁ? éﬂ%ﬂﬂé&%cﬁfﬁﬁé«ﬁ@ %I@f a carrier
composition d A carrier om osnf % e presen tinv QH \f are grlety of
technlqueé)ro rug6naeS H]Se%ﬂ Sash 1R& rr?lef"%%ﬁt %IPIO Oé/w eascc\(t) ?étg fife phosphate
compoundWiiehekslewifon tt&ﬁt@pe@@ﬁwﬁmﬁ@%m@mm méta%lgdﬂﬁglwafetaomépbwm@en the
solubility m&alﬂfiW@fbibet hintogicrRibytaating aarmmenneignaysherdissafeadnikiher the aqueous or
solvent phé‘éﬁ %‘S&éyw‘t*ﬂe LI SICE ékee‘ﬂtt JSH&F’%E%“% e %o% r It qg g Pngsphate
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of the invention would appreciate suitable excipients which could be included with a carrier
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other excilpigsignnatHefumiSiathiskenes AsSSHNBRARDBeRITasatSsUibrs, emollients (organic

solvents), sweetenﬂ)s ﬁlsmt rators, flavours colo%rs fra% ances electrop/rtggégH modifiers,
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lactose, g|ﬁ&§®l5@banméabﬁﬁa@tﬂdnwa§,\uﬁﬁelewdiyrﬁel@'rafét\se|ﬁem@1@166rw%teﬁ»cm?ﬁ¢éthmeel|u|ose,
polyvinylpwiif e frsan Hbaatd) 00, 1anienifetead@ivue BBI6hWow agato Sbiablie faveyipirchidripeppermint
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organic solvent mag/ avol é need for a er preservative to be ad con5|dered

necessary9 3% ‘Gitaote r&8eridideewhsvie (8 ét?%tts%ﬁo/gw Rt th@bRMEh VA Had%é‘t?ﬁefudmg but
not limited2% wod;) wim th ehood &)/ wiethyt @i ei¥s whe patpartadiew/ \aiod soulitifvdwsu) pifitee Exaipients may

be added dyrich@aNRiePtRE BieRIeRMIRRiARocess, usually after addition of the water. The

amount of exc/é\)/lent or excipients present is from 0%w/w up to about 10%w/w, up to about 5%w/w, up
to about 3G B Fithin the range of about 3%w/w to about 5%w/w, of the total concentration of the
carrier compositiot ISR E SUTHisioghnipload thilt teedueseibesioiatsobfentaeleaed{eonattismpanying

figures in ‘QFHQB clanEiﬁh'f@df I8, R- GF@BEWWHM@QQWMF?'@%@H&] @BWW@@MMWC’Y of Example

Figure 2is ar’r% %E}E oxmdqul{ﬁagtﬁ\fﬂ ﬁ?IaEc)t(a anpoee%DMAC ), dimethyl sulfoxide, dioxane
hexamethylphosphorotriamide, 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, isopropyl myristate, isopropyl palmitate, isopropyl isostearate, diisopropyl
adipate, diisopropyl dimerate, maleated soybean oil, octyl palmitate, cetyl lactate, glycerine,
caprylyl glycol, squalene, bisabolol, benzylalcohol, cetyl ricinoleate, cetyl acetate, wheat
germ glycerides, myristyl lactate, decyl oleate, isopropyl lanolate, pentaerythrityl
tetrastearate, neopentylglycol dicaprylate/dicaprate, isononyl isononanoate, isotridecyl
isononanoate, myristyl myristate, octyl dodecanol, and octyl hydroxystearate can increase
the solubility of the phosphate compound of the electron transfer agent compared to carrier



- 21 - Figure 3 is a graph providing results relevant to Example 2; and Figure 4 is a graph providing
results 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 (C0Q10) formulated with carrier compositions comprising
tocopheryl phosphate (TPM) and various solvents Mgthod It was determined that Nivea Visage@
(control) comprises 0.05w/w% Co0Q10. Based on this, the following three formulations, prepared

according to the method described above. were tested. argtive Ethanalic Formulatio H 4.5)
Cammona B o Rl oG BTIRE e o AN s R o
4.5) CompSheh A SRRRIBFHFIDFTIOATH. 95 surfactants which have well defined polar and non-

polar regions.

It has also been found that the solvent can increase the stability of a phosphate
compound of an electron transfer agent, particularly when used as a carrier composition for
a biologically active compound.

Accordingly, the carrier compositions of the present invention effectively enable:

(a) the content of the phosphate compound of the electron transfer agent to be
increased, when necessary. An increased amount of the phosphate compound of the
electron transfer agent may increase the effective penetration of the biologically active
compound.

(b) the solvent concentration (based on the selected group of solvents defined
above) to be decreased relative to the aqueous phase. This is beneficial to the structural
fidelity of hydrophilic molecules (like proteins) that can denature and/or precipitate in the
presence of organic solvents. The relative increase in the aqueous phase also enables an
increase the concentration of biologically active compounds that are hydrophilic that would
otherwise have poorer solubility in a comparative ethanolic formulation.

(c) a potentially safer and easier working environment because the solvents are
non-flammable.

(d) a more stable solvent solution for storage of the phosphate compounds of
electron transfer agents.

Accordingly, a carrier composition of the present invention can improve the delivery
of a biological active compound, particularly those administered via enteral or parental
routes. The carrier composition may also enable delivery of a biological active compound via
enteral or parental routes of administration when previously this was not readily possible.

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

A carrier composition of the present invention can also be used in 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 the present
invention. The carrier composition may also be used to deliver a biologically active
compound to treat a pathological condition in a subject. The pathological conditions include
those that can be treated by the biologically active compound formulated with the carrier
composition.

Generally, the term “treating” means affecting a subject, tissue or cell to obtain a
desired pharmacological and/or physiological effect and includes: (a) inhibiting the infection
or disease, such as by arresting its development or further development; (b) relieving or
ameliorating the effects of the infection or disease, such as by causing regression of the



TPM1 N-methyl-2-pyrrolidone (NMP)10 Carbopol in water0.5 Formulation (B) (pH 4.5)
ComponentAmount (w/w/0) CoQ100.05 TPM1 dimethyl isosorbide (DMI)10 Carbopol in water0.5 In
vitro testing of formulations using Franz diffusion cells Full thickness human skin was obtained
from abdominoplasty procedures for use in 12m1 vertical Franz diffusion cells (Permegear, PA). All
underlying fat and connective tissue was removed. $§in was frozen flat between sheets of aluminium
foil and stored at -20C until the morning of experimentation Franz cells used PBS as the receptor

o R SRR 2SR SR D SRS LS 86 WeLa g e
32C. Finite dosm 40ul per ce eac r t|o was use toa rOX|mateaIar e dose used in

vivo. TwerRSPF&E‘F'B@IIBleﬁid'%Pé disease WOQQBFEB%%%F%Q%QP@QQ@Uﬁeﬂ?%@ﬁwpmns were
sampled reglaféytivreoddivaiacs tor detertnedbr nercasane gus Kee AR @@ tidih. sApristeatioaclusion of
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the surface carefully washed off. The absorbed CoQ10 was then extracted from the skin using

1- propanoPr'ﬂ?ﬁé*rﬂbfﬁfs%‘@fﬁclthgsaffﬁjgfcﬁ?E:ells and skin extract were loaded onto UPLC plates for
guantitation of CoQhé oméenthjsitigeferalidateyl anmabdn Pabieulatnematels such as humans,

having a disease which requires treatment with the compound of formula (1).

The term “administering” should be understood to mean providing a compound or
pharmaceutical composition of the invention to a subject suffering from or at risk of the
disease or condition to be treated or prevented.

The term “therapeutically effective amount” refers to the amount of the compound of
formula (1) that will elicit the biological or medical response of a subject, tissue or cell that is
being sought by the researcher, veterinarian, medical doctor or other clinician.

Routes of administration

A biologically active compound may be delivered by any route of administration.

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

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

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

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

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



Nivea Visage@ Comparative ethanolic formulation Formulation of the invention (A) Formulation of the
invention (B) Mean (SD) 496.65 546.24 1464.00 1024.80 1679.25 (48.55) (183.07) (399.64)
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As the presence of the solvent can increase the solubility of the phosphate
compound of the electron transfer agent, which in turn can increase the effective penetration
of a biologically active compound, parenteral routes of administration are preferred.
However, the carrier of the present invention may also be suitable for enteral administration.

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)).
The formulations and can be prepared by any methods well known in the art of pharmacy
such as described in Remington J. P., The Science and Practice of Pharmacy, ed. A. R.
Gennaro, 20" edition, Lippincott, Williams and Wilkins Baltimore, Md. (2000). Such methods
include the step of bringing into association the biologically active compound with the carrier,
and then, if necessary, shaping the formulation into the desired product.

Dosage form

Formulations comprising the carrier composition and a biologically active compound
may be prepared into any suitable dosage form for enteral or parenteral administration.

A person skilled in the art would readily appreciate what would be a suitable dosage
form for enteral or parental administration.

Suitable dosage forms for enteral administration would include but not be limited to
capsules, tablets, pills, or specialty tablets such as buccal, sublingual, chewable tablets or
orally-disintegrating tablets. Another example of a suitable dosage form would be edible thin
films.

Other suitable dosage forms for enteral administration include liquid solutions or
suspensions. Suitable liquid solution or suspension dosage forms may be in the form of a
drink, such as sports drinks containing electrolytes (e.g. gatorade), or syrup and elixirs.
Other suitable liquid solution or suspension dosage forms include nasal delivery solutions
and oral suspensions.

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,
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
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
limited to injectables (i.e. solutions, suspensions, emulsions, and dry powders for
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reconstitution), intramammary infusions, intravaginal delivery systems, reservoir and other
patches and implants.
Preparation of a carrier composition

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

One method of preparing the carrier composition involves combining the phosphate
compound of the electron transfer agent with the solvent and then adding water. Depending
on the solubility and stability of the biologically active compound, it may be dissolved in
either the aqueous or solvent phase. Generally, the solvent is heated to a temperature of
30°C or more and the phosphate compound of the electron transfer agent is dissolved in the
solvent. If the biologically active compound is soluble in the solvent, then this is added when
the phosphate compound of the electron transfer agent and the solvent are combined and
the balance of the 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
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,
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
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%w/w, of the total concentration of the carrier composition.

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
1;

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

Figure 4 is a graph providing results 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

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.

Comparative Ethanolic Formulation (pH 4.5)

Component

CoQ10

TPM

ethanol

Carbopol in water
Formulation (A) (pH 4.5)

Component

CoQ10

TPM

N-methyl-2-pyrrolidone (NMP)

Carbopol in water
Formulation (B) (pH 4.5)

Component

CoQ10

TPM

dimethyl isosorbide (DMI)

Carbopol in water

Amount (W/w%)
0.05

1

10

0.5

Amount (w/w%)
0.05

1

10

0.5

Amount (w/w%)
0.05

1

10

0.5

In vitro testing of formulations using Franz diffusion cells

Full thickness human skin was obtained from abdominoplasty procedures for use in

12ml vertical Franz diffusion cells (Permegear, PA). All underlying fat and connective tissue

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

until the morning of experimentation.

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

1.77cm?. During experiments, the cells were maintained at 32°C. Finite dosing (40ul per cell)

of each formulation was used to approximate a large dose used in vivo. Twenty four cells



/c) increase over Nivea 1950.70 1065.03 2384.75 Visage@ Results The comparative
ethanolic formulation and the formulations of the present invention (A) and (B) increased the amount of
CoQ10 detected in the skin compared 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
statistically significant (p<0.005). In comparison, average CoQ10 levels after treatment with Nivea
Visage@ were increased by only -10%, which is not considered significant. The comparative ethanolic
formulation and the for. ulag s of the present inventio& A%.and IF produced si n,fi ant increases
=4- ) . X E=T

(p<0.002) FeThe o T A el R R A A G SRRl i
increases %ﬁgé@%ﬁ]tqggtgm% the percutaneous CoQ10 absorption. At the conclusion of the 4

hour period, the skin was removed from the Franz cells and the unabsorbed drug remaining

on the surface carefully washed off. The absorbed CoQ10 was then extracted from the skin

using 1-propanol. Time-points from the diffusion cells and skin extract were loaded onto

UPLC plates for quantitation of CoQ10 content using a validated method.

Table |

Untreated Nivea Comparative | Formulation | Formulation

Visage® ethanolic of the of the
formulation invention invention
(A) (B)

Mean (xSD) | 496.65 546.24 1464.00 1024.80 1679.25

(x48.55) (x183.07) (£399.64) (x76.80) (x281.63)
P value vs
untreated 0.618688 0.00209 2.44E-05 0.000168
P value vs
Nivea
Visage® 0.001606 0.001867 0.000159
% increase 9.98 194.77 106.34 238.12
over
endogenous
CoQ10
% increase 1950.70 1065.03 2384.75
over Nivea
Visage®
Results

The comparative ethanolic formulation and the formulations of the present invention
(A) and (B) increased the amount of CoQ10 detected in the skin compared 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 statistically significant (p<0.005). In
comparison, 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 present invention (A) and (B) produced significant increases
(p<0.002) in the amount of CoQ delivered to the skin over the Nivea Visage® (see Table).
These increases ranged from 190-310%.
Conclusion

This example showed that carrier compositions comprising TPM and a solvent of
the invention provide a useful and more stable alternative to a carrier composition
comprising TPM and ethanol.
Example 2:
Investigation into the pharmacodynamics of insulin formulated with TPM and ethyl lactate
Method
Negative Control - KY Jelly



Conclusion This example showed that carrier compositions comprising TPM and a solvent of the
invention provide a useful and more stable alternative to a carrier composition comprising TPM and
ethanol. Example 2: Investigation into the pharmacodynamics of insulin formulated with TPM and ethyl
lactate Method Negative Control - KY Jelly - 23 - Used to monitor the reduction in blood glucose
caused by the physical process of rubbing a topical jgrmulation onto a rat. Stress can cause wide
fluctuations in blood glucose. Positive control - TPM/insulin using ethanol as solvent Standard

TPM/insulin formulation.created by Phosphagenics u in phase | and ll clinical trials for efficacy.
This formuition e B e B et o
2.26mg/mIUPRIDGIR BRALIAERYRESIMSBVEAtSTOS TN tauBratde iy dyaiiens it RIYRASE H in

water. TPMbesivbreaitrdr3 TPM/ihBdia diffeyemtafeMisnsaiariormulations were tested containing ethyl

lactate as a substityie for ethanah<E ATULALATS Ao, PrespiaiagHicdNEL 12makpd ngulin, 4%

ethyl lactate, 4% TPM (2:19,and 1%,h¥drox propylcellulosé H in water. IN#2: 12mg/m1 insulin, 15%
ethyl lactafi"s8} tf'@'ﬁ/lf?é:‘if‘8%}’-115}8'ﬁﬂFBRéﬁ'%b&ﬂeé%%@é‘/ﬁ%“ﬁ%%&‘99%%?9?26%@%%éﬁ‘iin, 4%
ethyl lactatepdéh TR$fqarl)adiod to6thiddR\Zimgyiadhaldise 39 ¥ etlzaen! AsghtsehteapBicatiom

This study was L6009 dRgtPeI &Rl 1A RavatER M/insulin formulation containing ethyl lactate on
glucose hQI? stasis %‘Ls{r ptozotocin-treated diabetic rats in order to determine the optimum dose.
AL TR el

The anim male and 10-12 weeks of age. All animals were >300g in weight, and had
circulating glucoseltoe eitteseiins b/ Ansotinfimulatiers rastedestige entin e fby dastaseas a
concentraiéaBsifaseXdrdiR=Pommeliclmungisey @ngpemiehtamsdudy was blood glucose levels during a

=hour insulin tolefpge feghyANAUSHR.a2 dRSFIIRESPelow S eRigzaipqy administration

Diabetes was induced by thé administfation of a singlé intraperit Injection of streptozotocin (STZ)

50mg/kg (Sigma CHERMCAIEIRYSSHNIRSEIR doMiaier citrate buffer (0.1mol/L, pH 4.5) immediately before

use. Rats were coiisiferethdimietisutino it wded lincthte s Hh@r bati 1giucose was greater than

16mmol/L 24 hourﬁﬁf;{g{?}&% T4InIeStifNn R &l groups blood glucose measurements were made by
le from ippi i

obtaining a spot sam#P ail tipping. Animals were left for 5 daé/s following STZ administration
prior to testing IN#3: 2.26mg/ml insulin, 4% ethyl lactate, 4% TPM (2:1) and 1%

hydroxypropylcellulose H in water.
Treatment application

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).
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
(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

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
fur. Following each treatment, the animals were allowed to recover for 3 days before the

next treatment.



Gel application 24 hours before the application of the formulations the animals were
anaesthetised and -30cm2 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/cm2 across
the shaved area. The insulin tolerance tests were performed 24 h after removing the fur. Following
each treatment, the animals were allowed to recovepfar 3 days before the next treatment. - 24 - ITT
(Insulin tolerance test) Animals were fasted for 2 hours prior to the application of insulin or control
formulatlonﬁ?h Plopoq sam ig nere taken from the tail at 0, 30, 60, 90, 120, 180, 240 and 300
minutes af]ter ulations. Blood glucose levels were determined at the same time

plication
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lowered for the duration of the experiment. There was no dif erence in the reduction of blood glucose
between ti7 FFRMAIBME RUMY Lf'?é’?@ GGG A5Gy e BREAGIRFINRISRIrve (see Figure 3).

Ethyl lactaResohsentrations as low as 4%, would therefore appear as effective as ethanolic
concentrations of M%Pmﬁé[]%%ﬁﬁgIMQEQU&BQ@W@EFﬁ@e@ﬁ&ﬂ%ﬁﬁt@&%@u%%‘ also allows
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molecules SUCH as prote; s%(amp le ?)nvestlgac'lt&gan iRfo the trans erma
formulatedagiHeTENraRERERTA psdRARIbIhopoUld trpé?fpfﬁf?&@ﬁrdiél%ff@ﬁﬁ\ieféﬁﬁmﬁﬂe% were tested

containingcbRcanttatidmg E@ate. Batlindreadietofigdapbiét ppaseinetkb ety laoditerfosalil bdtedlorms
were usedy e HBFé‘é@éH)BﬁaY&ﬁ{ %&%éﬂ“%Wén Db ﬁ%rnﬁ?(%%ﬁ?ﬂ%&ﬁ%%‘ﬁ‘ﬁ%uﬂd‘él@ﬁ' (6:4),

2% ethyl Iactate 1% |_)(Lidroéx }p yicellulose H in wate O#2: 5% diclofenac sodium salt, 1%
TPM (6: 4)'@"5/n SaPIL At o RSS2y RroARAsRTIBE YN water. DICLO#3: 5% diclofenac sodium
salt, 1% TEIh@w)oP2% ethyl lactate, 1% hydroxypropylcellulose H in water.

Ethyl lactate is able to replace ethanol in TPM/insulin formulations with no
impairment in transdermal delivery. Significantly, ethyl lactate concentrations as low as 2 or
4% may be used to replace 30% ethanol, which potentially allows higher concentrations of
hydrophilic drugs and a more aqueous environment to ensure the fidelity of unstable
molecules such as proteins.

Example 3:

Investigation into the transdermal delivery of diclofenac formulated with TPM and ethyl
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
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.

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.

In vitro testing of formulations using Franz diffusion cells
Approval for animal experiments was granted by Monash University School of



DICLO#4: 5% diclofenac diethylamine, 1% TPM (6:4), 12% ethyl lactate, 1% hydroxypropylcellulose H
in water. In vitro testing of formulations using Franz diffusion cells Approval for animal experiments
was granted by Monash University School of - 25 - Biological Sciences animal ethics committee
(protocols BAM/B/2006/31). Full thickness rat abdominal skin was used in 12m1 vertical Franz
diffusion cells (Permegear, PA). Rats were killed by gisphyxiation using CO2 gas and the abdominal
area carefully shaved and excised. All underlying fat and connective tissue was removed. Skin was

frozen flat hetween sheets of alumjnium foil and.stored at -20 nti i e rimentation.
oy el A RRGE AN SIS b AN S B R Al Aol P bRl
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percutaneous diclofenac absorption. Time-points from the diffusion cells and skin extract were loaded

onto UPLCHHEUYYFYRL A 55+ HichSFén R R R TP LRAGREDIAIhod. Results The
formulations contakmang ettigl lacthRByaetad ke toptutisotutiem stk ahdibdenswdetharea &oth the

diethylar_nimqwﬁ%sgq,m fBaRéthe m@@%‘%&@_rﬁémﬁiﬁ@@%§ﬂ@ Blrine lssrestngly pii&el)
formulation with the Ionest ethgll Iact§ e concentration gzo/g) ?@%ﬁ able to produce the best transdermal
a

delivery. E?(fa fﬁe er:nl‘i"o?rt'}%é“ﬁosnug)% :tﬁ)p"f](gg PR oFfo'i]/\/Imr e o'Prﬁ/ﬁYggoWeen glrfr?ﬁlre%?rf Day
Cream AqUaTPUsftbavVilaiefy AeeltyIrettaaspent BouthyRserMavieehbipsimeaeRaBCidgcady lai2-15
Alkyl BenzeaiesGrigand Adeemnaheind)feriearibud@iclofenac absorption. Time-points from the

diffusion cells and skin extract were loaded onto UPLC plates for quantitation of diclofenac

content using a validated method.

Results

The formulations containing ethyl lactate were able to induce transdermal

diclofenac delivery. Both the diethylamine and sodium forms of the molecule were able to

pass the skin. Interestingly, the formulation with the lowest ethyl lactate concentration (2%)

was able to produce the best transdermal delivery.

Example 4: Formulation examples

The following are three formulation examples.

1. Day Cream

Aqua (Purified Water)

Acetyl Octapeptide-3

Ethylhexyl Methoxycinnamate

Glycerin

C12-15 Alkyl Benzoate

Cetearyl Alcohol (and) Ceteareth-20

Benzophenone-3

Octyl Salicylate

Propylene Glycol

d-Alpha-tocopheryl phosphates(mixture of mono and di phosphates)

Glyceryl Stearate (and) PEG-100 Stearate

Dimethicone

Caprylyl Glycol

Phenoxyethanol

Tocopherol

Xanthan Gum

Hydroxyethylcellulose

Citrus Aurantium Dulcis (Orange) Oil



Benzophenone-3 Octyl Salicylate Propylene Glycol d-Alpha-tocopheryl phosphates(mixture of mono
and di phosphates) Glyceryl Stearate (and) PEG-100 Stearate Dimethicone Caprylyl Glycol
Phenoxyethanol Tocopherol Xanthan Gum Hydroxyethylcellulose Citrus Aurantium Dulcis (Orange) Oil
- 26 - Carnosine Retinol Polysorbate 20 Camellia Sinensis (Green Tea) Extract

- 26 -

Carnosine

Retinol

Polysorbate 20

Camellia Sinensis (Green Tea) Extract
Santalum Album (Sandalwood) Oil
Disodium EDTA

Ubiquinone

d-Limonene

Farnesol

Linalool

2. Night cream

Aqua (Purified Water)

Glycerin

C12-15 Alkyl Benzoate

Cetearyl Alcohol (and) Ceteareth-20
Caprylic/Capric Triglyceride

Acetyl Octapeptide-3

Dimethicone

d-Alpha-tocopheryl phosphates(mixture of mono and di phosphates)
Cetyl Alcohol

Caprylyl Glycol

Tocopherol

Retinol

Polysorbate 20

Carnosine

Hydroxyethylcellulose
Triethanolamine

Xanthan Gum

Magnesium Aluminum Silicate
Ubiquinone

Phenoxyethanol

Disodium EDTA

3. Wrinkle freeze

Water [aqua]

Aloe barbardensis [aloe vera]
Cetearly Olivate

Glycerol Oleate

Decyl cuvate



Santalum Album (Sandalwood) Oil Disodium EDTA Ubiquinone d-Limonene Farnesol Linalool 2.
Night cream Aqua (Purified Water) Glycerin C12-15 Alkyl Benzoate Cetearyl Alcohol (and)
Ceteareth-20 Caprylic/Capric Triglyceride Acetyl Octapeptide-3 Dimethicone d-Alpha-tocopheryl
phosphates(mixture of mono and di phosphates) Cetyl Alcohol Caprylyl Glycol Tocopherol Retinol
Polysorbate 20 Carnosine Hydroxyethylcellulose Trigghanolamine Xanthan Gum

d-Alpha-tocopheryl phosphates(mixture of mono and di phosphates)
Squalene [Olive]
Disodiumj Laurininodipropionate Tocopheryl Phosphates
Tocopherol [alpha, delta, gamma, beta natural vitamin E]
Pullulan
Oryza Sativa [Rice] Bran Qil (and) Tocotrienols
Beta carotene [Vitamin A]
Glyceryl Linoleate [Omega 6 fatty acids Vitamin F]
Aminobutyric acid
Glyceryl monosterate
Bisabolol
Reservatrol
Vitamin A palmitate
Colecalciferol [Vitamin D3]
Carageenan
Menaquinone[Vitamin K]
Ascorbyl palmitate [Vitamin C]
Lactyic Acid
Phenoxyethanol
Benzyl Alcohol
Dehydroacetic acid
In this specification, except where the context requires otherwise, the words
“comprise”, “comprises”, and “comprising” mean “include”, “includes”, and “including”
respectively, i.e. when the invention is described or defined as comprising specified features,
various embodiments of the same invention may also include additional features.
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
be made thereto without departing from the scope of the invention.



Magnesium Aluminum Silicate Ubiquinone Phenoxyethanol Disodium EDTA 3. Wrinkle freeze Water
[aqua] Aloe barbardensis [aloe vera] Cetearly Olivate Glycerol Oleate Decyl cuvate - 27 -
d-Alpha-tocopheryl phosphates(mixture of mono and di phosphates) Squalene [Olive] Disodiumj
Laurininodipropionate Tocopheryl Phosphates Tocopherol [alpha, delta, gamma, beta natural vitamin
E] Pullulan Oryza Sativa [Rice] Bran Oil (and) Tocotriend®-Beta carotene [Vitamin A] Glyceryl
Linoleate [Omega 6 fatty acids Vitamin F] Aminobutyric acid

CLAIMS

1. A carrier composition for delivery of a biologically active compound comprising a
phosphate compound of an electron transfer agent selected from the group consisting of
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 and a solvent selected from the group consisting of
N,N-dimethyl-formamide (DMF), N-methyl-2-pyrrolidone (NMP), dimethylsulfoxide (DMSO),
N,N-dimethylacetamide (DMAC), dimethyl sulfoxide, dioxane hexamethylphosphorotriamide,
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, isopropyl
myristate, isopropyl palmitate, isopropyl isostearate, diisopropyl adipate, diisopropy!
dimerate, maleated soybean oil, octyl palmitate, cetyl lactate, glycerine, caprylyl glycol,
squalene, bisabolol, benzylalcohol, cetyl ricinoleate, cetyl acetate, wheat germ glycerides,
myristyl lactate, decyl oleate, isopropyl lanolate, pentaerythrityl tetrastearate,
neopentylglycol dicaprylate/dicaprate, isononyl isononanoate, isotridecyl isononanoate,
myristyl myristate, octyl dodecanol, and octyl hydroxystearate, wherein the solvent
concentration is from about 0.05%w/w up to about 30%w/w of the total concentration of the
carrier composition.

2. The carrier composition of claim 1 wherein the tocopheryl phosphate is a non-
neutralised form.

3. The carrier composition of claim 2 wherein the non-neutralised tocopheryl
phosphate has a pH in the range of about 2 to about 4, about 2 to about 3, about 2 or about
3.

4, The carrier composition of claim 1 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,
about 6:4, or about 8:2.

5. 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%w/w, or about 0.05%w/w to about
2%wi/w, of the total concentration of the carrier composition.

6. 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.

7. The carrier composition of claim 1 wherein the solvent is N-methyl-2-pyrrolidone
(NMP), ethyl lactate, or 1,3 dimethyl-2-imidazolidinone (dimethyl isosorbide, or DMI).

8. The carrier composition of claim 1 wherein the solvent concentration is from about



Glyceryl monosterate Bisabolol Reservatrol Vitamin A palmitate Colecalciferol [Vitamin D3]
Carageenan Menaquinone[Vitamin K] Ascorbyl palmitate [Vitamin C] Lactyic Acid Phenoxyethanol
Benzyl Alcohol Dehydroacetic acid In this specification, except where the context requires

otherwise, the words "comprise", "comprises”, and "comprising” mean "include", "includes", and
"including" respectively, i.e. when the invention is descri®d or defined as comprising specified
features, various embodiments of the same invention may also include additional features.
Although tB5Hventiam th sd hatetd teser bpddybexartPfendndupith abferesfveite, peskilEiboeimbodiment

thereof, it in4Q be Yndessaad thahmedificaligpsuen imprgvements may be made thereto without

departing from the scope of the invention. - 28 - CLAIMS 1. A carrier compositign for delivery of a
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germ glycerides, myristyl lactate, decyl oleate, isopropyl lanolate, pentaerythrityl

tetrastearate, neopentylglycol dicaprylate/dicaprate, isononyl isononanoate, isotridecyl

isononanoate, myristyl myristate, octyl dodecanol, and octyl hydroxystearate, in the

preparation of a carrier composition for delivery of a biologically active compound, wherein

the solvent concentration is from about 0.05%w/w up to about 30%w/w of the total

concentration of the carrier composition,.

10. 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 selected from the group consisting of 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

and a solvent selected from the group consisting of N,N-dimethyl-formamide (DMF),

N-methyl-2-pyrrolidone (NMP), dimethylsulfoxide (DMSO), N,N-dimethylacetamide (DMAC),

dimethyl sulfoxide, dioxane hexamethylphosphorotriamide, 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, isopropyl myristate, isopropyl palmitate,

isopropyl isostearate, diisopropyl adipate, diisopropyl dimerate, maleated soybean oil, octyl

palmitate, cetyl lactate, glycerine, caprylyl glycol, squalene, bisabolol, benzylalcohol, cetyl

ricinoleate, cetyl acetate, wheat germ glycerides, myristyl lactate, decyl oleate, isopropyl

lanolate, pentaerythrityl tetrastearate, neopentylglycol dicaprylate/dicaprate, isononyl

isononanoate, isotridecyl isononanoate, myristyl myristate, octyl dodecanol, and octyl

hydroxystearate, wherein the solvent concentration is from about 0.05%w/w up to about

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



2. The carrier composition of claim 1 wherein the tocopheryl phosphate is a non-neutralised form. 3.
The carrier composition of claim 2 wherein the non-neutralised tocopheryl phosphate has a pH in the
range of about 2 to about 4, about 2 to about 3, about 2 or about 3. 4. The carrier composition of claim
1 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, withir3énhe range of about 4:1 to about 1:4, within the
range of about 6:4 to about 8:2, about 6:4, or about 8:2. 5. The carrier composition of claim 1 wherein
the phosphéte cavfpouuidtantensbeisingratrandée cageonsitsom crciamotatd/abivkbgaalygebieabout
0.01%w/ve o plaHE 20%w/w, about 0.01%w/w to about 10%w/w, about 0.01%w/w to about 5%w/w, or
about O. 05%W/W a out Yow/w, fthe ot concentration. of the arrler compasition. 6. The carrier
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15. The formulation of claim 11 wherein the biologically active compound is present in an amount
within the range of from about 0.001%w/w up to about 0.05%w/w, up to about 0.1%w/w, up to about
1%w/w, up to about 2%w/w, up to about 5%w/w, or about 1%w/w, about 2%w/w, or about 5%w/w, of
the total concentration of the carrier composition. 16. A process for the preparation of a formulation of
claim 11 which comprises the step of adding a biologicafly active compound to a carrier composition of
claim 1. 17. A method for treating a subject for a pathological condition, the method comprising
administe ontylatoeéeninicaaaootyt bydrdipttepcaidyiman\arcomipafithdsih a/saupdéo ebmpdsitionef claim 1.

18. Use ofgiraiaielaampasiing ahalaiidoidstiyaiadiningicalp asiyeapmorendiadmata
pathological condltlo? %P a su?ect. 19. Use of a carrier com%smcg (%;‘ C%%}wl to improve the delivery
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consisting(@fcdphetimpHagbiaimamideépdR)) PhoiptibtenyisabgioresdtMP), dimethylsulfoxide
(DMSO0), N,N-dimethylacetamide (DMAC), dimethyl sulfoxide, dioxane hexamethylphosphorotriamide,
propylene carbonate, gamma-butyrolacetone, monomethyl ether acetate, ethyl lactate, 1,3 dimethyl1-2-
imidazolidinone (dimethyl isosorbide, or DM 1), isopropyl myristate, propylene glycol ricinoleate,
isononyl isononanoate and sucrose esters of fatty acids, isopropyl myristate, isopropyl palmitate,
isopropyl isostearate, diisopropyl adipate, diisopropyl dimerate, maleated soybean oil, octyl palmitate,
cetyl lactate, glycerine, caprylyl glycol, squalene, bisabolol, benzylalcohol, cetyl ricinoleate, cetyl
acetate, wheat germ glycerides, myristyl lactate, decyl oleate, isopropyl lanolate, pentaerythrityl
tetrastearate, neopentylglycol dicaprylate/dicaprate, isononyl isononanoate, isotridecyl isononanoate,
myristyl myristate, - 31 - octyl dodecanol, and octyl hydroxystearate in an amount of 0.05%w/w up to
about 30%w/w to increase the solubility and/or stability of a phosphate compound of the electron
transfer agent selected from the group consisting of mono-(tocopheryl) phosphate, mono(tocopheryl)
phosphate monosodium salt, mono-(tocopheryl) phosphate disodium salt, di(tocopheryl) phosphate,
di-(tocopheryl) phosphate monosodium salt.



