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chem cal enVironﬂﬁ”%ﬁﬂét£5ééif$é£¥40ﬂswﬁé§8 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

15 priority date, publicly available, known to the public,

part of common general knowledge; or known to be relevant

to an attempt to solve any problem with which this
specification is concerned.

The major objective in pharmaceutical delivery is to

20 obtain an appropriate biological effect at a desired site
of action. The choice of formulation can be critical to
the efficacy of a pharmaceutical since the biocactivity of
a pharmaceutical will be sub-optimal if it does not
possess the correct physiochemical properties to allow

25 release from the formulation at the target site of action.

Enteral delivery involves administering  the
pharmaceutical wvia the GI tract where the pharmaceutical
is absorbed and distributed via the Dbloodstream to the
target site of action. For example, pharmaceuticals

30 delivered orally are absorbed through the intestine.

The chemical environment of the GI tract is also
important to external pharmaceutical delivery. The
pharmaceutical must be in a form which is stable at the
different pH of the various parts of the GI tract. If the

35 pharmaceutical forms a non-absorbable complex or is
degraded chemically or enzymatically then this will



I mportant to external pharmaceutical delivery. The pharnaceutical nust be
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intestinal or stomach wall, it then must pass through the

15 liver. The 1liver is designed to eliminate foreign
compounds from the body. As a result, a significant
proportion of the pharmaceutical (for example, 40-50%) may
be metabolised and excreted before i1its reaches the
bloodstream. It is possible to reduce the effect of the

20 liver on enteral administration by having the
pharmaceutical absorbed through the lining of the mouth
(bucchal / sublingual) or the 1lining of the rectum

(suppositories), however these routes are not always
appropriate.
25 Attempts to improve the bioavailability of enterally

administered pharmaceuticals involve either the formation
of prodrugs, for example morphine sulphate or the use of
excipients which improve absorption.
Topical delivery involves administering the
30 pharmaceutical to a membrane of the body where the
pharmaceutical is absorbed and distributed. For example,
pharmaceuticals delivered transdermally are absorbed
through the skin.
The skin is the largest organ of the body, which
35 functions to protect the internal organs from external
chemical, physical and pathological hazards. Normal skin
is divided into three layers: the epidermis, the dermis,



Topi cal delivery involves adm nistering the pharmaceutical to a nenbrane of
t he body where the pharnaceutical is absorbed and distributed. For exanple,
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Normal skin is divided into three |layers: the epiderms, the derms, and
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While shunt diffusion of electrolytes and large molecules

15 through appendages may be significant, the relatively
small area available for transport (0.1% of skin surface)
means this route has a negligible contribution to steady
state pharmaceutical £flux. The main route for the
permeation of the majority of molecules is commonly

20 Dbelieved to be the intercellular route, and hence many
enhancing techniques are aimed at disrupting the strong
*brick and mortar” construction of the strata corneum.
Current theories regarding the transport route point to
two possible mechanisms: (i) passive transcellular and

25 (ii) intracellular epidermal transport.

Pharmaceuticals are topically applied to the skin in
a number of ways including ointments, patches, solutions,
subcutaneous depots, poultices, plasters and transdermal
delivery devices.

30 Interest in transdermal pharmaceutical delivery may
be increasing but some fundamental limitations restrict
broader application of the technology. The main
limitation to the use of transdermal delivery is the rate
of transport of the pharmaceutical through the skin.

35 Not every  pharmaceutical can  be administered
transdermally at a rate sufficiently high enough to
achieve Dblood levels that are therapeutically beneficial



(ii1) intracellular epidermal transport. Pharmaceuticals are topically
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structure especially of the stratum corneum by dissolving

15 the lipid matrix to improve prermeability of
pharmaceuticals.  Dermal absorption of progesterone for

example increases by 143% when the stratum corneum is

delipidized. The enhancement increases to 843% when the
stratum corneum is totally eliminated. With such

20 aggressive modification, commonly reported problems with
repeated wuse of such systems are therefore evident,
including contact dermatitis, reddening of the skin,
itching and burning that requires movement of the patch,
or application of the pharmaceutical, around the body to

25 prevent local irritation. The reddening is said to
disappear within hours of removing the patch. But concern
has been raised with respect to long term risk and safety
with use of this type of transdermal delivery systems,
mainly because increased pharmaceutical permeabiiity is

30 achieved at the cost of damaging a fundamentally important
protective layer of the skin.

There 1s a need for formulations which further
improve the Dbiloavailability of biologically active
compounds.

35
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15 The present invention also provides use of one or
more C;-C, alcohols, polyols and polymers thereof, water
and one or more di- and/or mono- (electron transfer agent)
phosphate derivatives or complexes thereof in the
manufacture of a carrier for administering biologically

20 active compounds.

There is also provided a process for the preparation
of the carrier defined above which comprises the steps of:

(a) combining one or more di- and/or mono-
(electron transfer agent) phosphate
25 derivatives or complexes thereof with one

or more C;, alcohols, polyols or polymers
thereof; and

(b) adding water to the combination of step
(a) .

30 It will be wunderstood that the carrier may be
prepared from or the reaction product of the alcohol,
water and electron transfer agent phosphate derivatives or
complexes thereof. Under these circumstances, the
alcohol, water and electron transfer agent phosphate

35 derivatives or complexes thereof may interact and be
present in modified forms.

Preferably, the C.-C, alcochol is ethanol.



There is also provided a process for the preparation of the carrier defined
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phosphate derivative is selected from the group con81st1ng
of di-tocopheryl phosphate derivatives, di-tocopheryl di-
phosphate derivatives, di-tocotrienol phosphate

15 derivatives and mixtures thereof. Preferably, the di-
(electron transfer agent) phosphate derivative is di-
tocopheryl phosphate.

The mono- (electron transfer agent) phosphate
derivative is preferably selected from the group

20 consisting of mono-tocopheryl phosphate derivatives, wmono-
tocopheryl di-phosphate derivatives, mono-tocotrienyl
phosphate and mixtures thereof.

In one preferred embodiment, the formulation is
prepared using at least one of di-tocopheryl phosphate,

25 di-tocopheryl di-phosphate and di-tocotrienol phosphate.

In another preferred embodiment, the formulation is
prepared using a combination of at least one of wmono-
tocopheryl phosphate, mono-tocopheryl di-phosphate and
mono-tocotrienyl phosphate with at least one of di-

30 tocopheryl phosphate, di-tocopheryl diphosphate and di-
tocotrienyl phosphate.

When the formulation contains a combination of mono-
tocopheryl phosphate and di-tocopheryl phosphate, these
compounds may be present in one or more of their alpha,

35 Dbeta, gamma and delta forms, preferably alpha and gamma
forms.



phosphate. The nono- (electron transfer agent) phosphate derivative is
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step of combining a biologically active compound with a

carrier comprising one or more C;-C; alcohols, polyols and

polymers thereof, water and one or more di- and/or mono-

15 (electron  transfer  agent) phosphate derivatives or
complexes thereof.

Further according to the present invention there is
provided a method for administering biologically active
compounds which comprises the step of combining the

20 biologically active compound with a carrier comprising one
or more C;-C, alcohols, polyols and polymers thereof, water
and one or more di- and/or mono- (electron transfer agent)
phosphate derivatives or complexes thereof.

The carrier may be in the form of vesicles. The

25 biologically active compound may be at least partially
encapsulated by the vesicles. While not wishing to be
bound by theory, it is believed that the formation of
vesicles with controlled malleability enables the
formulation to traverse intercellular pathways and deliver

30 the biologically active compound intracellularly to target
cells or into the systemic circulation. The di- and/or
mono- (electron transfer agent) phosphate derivatives
assist in countering any inflammation caused Dby
administration of the formulation.

35
Detailed description
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methanol, ethanol, propanol isopropanol or butanol.

1

Polyols and polymers of C;.4 alcohols include glycols such
15 as propylene glycol or polyethylene glycol, for example
PEG400. Combinations of alcohols may also be used.
Ethanol is preferred.
The amount of C;-C; alcohol present is preferably in
the range of 0.5 to 50%, more preferably 5 to 40%, most
20 preferably 10 to 30%.

Electron transfer agent phosphate derivative
The term “electron transfer agent” refers to an agent
which may be phosphorylated and which (in the non-
25 phosphorylated form) can accept an electron to generate a
relatively stable molecular radical or accept two
electrons to allow the agent to participate in a
reversible redox system. Examples of electron transfer
agents that may be phosphorylated include hydroxy chromans
30 such as alpha, beta, gamma and delta tocols in
enantiomeric and racemic forms; quinols being the reduced
forms of electron transfer agent Kl and ubigquinone;
hydroxy carotenoids such as retinol; calciferol and
ascorbic acid. Preferably, the electron transfer agent is
35 selected from the group consisting of tocols, retinol,
quinols being the reduced form of electron transfer agent
K1 and mixtures thereof.
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30% Electron transfer agent phosphate derivative The term "el ectron

transfer agent” M@E@rs £8féﬂaﬁg§nt ﬁMHC@l@%)Ex% PBosRBeEy! algd,and swhixch
(in the nonghos hor Fg ed for can accgg% an electron to generate a

rel atively 5PgBfe uPdr PRk et Rk 1 ons G altPER1Ehe
agent to pathttifiet el asbrReessidd edéeﬁmtﬁsvésemf Ex apdi esxpf 26 et thkan

transfer ag a b h horyla i ncl ude_ hydr ox ch as
al pha, betaSﬂ 8mgﬁ %agaégi%ﬂ%(xx)mul é :?$%ﬂ@rf%c ﬁﬁl?écgﬂ?caf rﬁs%

qui nol s Dei hglt—methyduceﬁ Boensdmfmetleﬂrony-t?amsfdar negeptl Kl samtl 6 8
ubiquinone;mggﬁ X ¥Gakatenaisds such as retinol; calciferol and ascorbic
acid. Preferab g t he electron transfer agent is selected fromthe group
consisting of tocols, retinol, quinols being the reduced form of el ectron
transfer agent Kl and m xtures thereof rMVor e preferably, the el ectron
transfer agent is a tocol such as qg§op erol or tocotrienol . The tocols
include all isomers of derivatives o rgxy 2:nethyl chroman having the
formula (1) below including the a-5.7; { _aethyl / b-5:8 di-nmethyl; g
-7:8 di-nethyl; and d 8 methyl deri Bati es‘D(ﬁjﬁm n which R, R2 and R3 are
i ndependent |y selected fromthe Rs

CHs CHz CHs CHs CHs CHs

Rq = \/\)Wi/\/k '
4 CHs F # F CHs

(I)

10
in which

Ry, R; and R; are independently selected £from the
group consisting of hydrogen and C;., alkyl, preferably
methyl.

15 In the tocopherols, R, is 4:8:12 tri-methyl tridecane
and the 2, 4, and 8 positions (see *) may be stereoisomers
with R or S activity or racemic. In the tocotrienols, R,
is 4:8:12 tri-methyl trideca-3:7:11 triene and the 2
position may be stereoisomers with R or S activity or

20 racemic. Most preferably, the electron transfer agent is
o-tocopherol or tocotrienol.

The term ‘“phosphate derivative” refers to the acid
forms of phosphorylated electron transfer agents, salts of
the phosphates including metal salts such as alkali or

25 alkaline earth metal salts for example sodium, magnesium,
potassium and calcium salts and any other derivative in
which the phosphate proton is replaced by other
substituents such as C;-Cs alkyl groups or phosphatidyl
groups.



group consi sting of hydrogen and C -4 alkyl, preferably nethyl . In the
tocopherols, R4 is 4:8:12 tri -methyl tridecane and the 2 , 4 , and 8

posi ti onswe®/r33306may be stereoi somers with R or S act ipgirtau2e06/a0es3emnm c. | n
the tocotrienols, R4 is 4:8:12 tri -methyy trideca-3 :7 :11 triene and the
2 position may be stereoisoners with Ror S activity or racem c. Mst
preferably, the electron transfer agent is a-tocopherol or tocotrienol. The

term "phosphat e ggrigdld ves tightichd,0 the @e} d for fEcak<RRgsSPhor YiAt ed
el ectron transfer agents, salts of the phosphates incl uﬁl ng nmetal salts

such as al KBPPSBRAGE k Serdyaddiien SHhI 23apt PIRFPISLAR © sBBPERNaRAGHEsI um
pot assi um aadriabeivassaldise andmany otdiadyider g¥atirveiiaswhigh t Begahesphat e

proton is replaced by other substituents such as Cl-C4 al kyl. groups _or
Phosphat | dyPPGPBIRECY T n QRS AR 28 (e, e FeRBEsd §=08. doangs
phosphat®e deaviagi 2essuuhtagzeaofh@spiatdiie,Ohos piat cdyh der axatinvegear e
am no al kyl ,degi vatiye f 5or e p p ' lye y..be
pr epar ed fr?)?n gm}e%esé/hi?/(?ngs agisi?r %ét %?% g%%%ﬁéﬁ}ﬁg% %ilé/nc’agv%?cﬁréﬁl g an
i nteger of 3N€oCe.ardiRH -andTRe Phesphaspeide figni vadistaedate oprepanddd - 4

al kyl . Thebphage?aaicwb doll aldnss1ang-igpaedc Ry disetashndrbAgrer
hydr oxyl proton of .the el ectron transfer agent with a phosggate entity that
i s then realPBatwithRaf BACSERaLGFYS St arft el Keagped with an

di met hyleet hambhapi sech Gre gehbadlahipeepar imgit haipberphathdybldetihwatives
oxychl ori de f5 pPEBAPE o™i bRl AIE witeh PAOTRINEFEKET cHetiv R cReS O
hydr oxy groipveiveseaabisdct epmsdic sudie asorpwshding ngrphosphbyildpline
derivative, ysegh @odprdhbyd Bbrearhed dbhydraaen PhesPhat8rmediate
which is then reacted with the hydroxy group of the amine
15 to produce the corresponding phosphatidyl derivative, such
as P cholyl P tocopheryl dihydrogen phosphate.
The term “Ci;., alkyl” refers to straight chain,
branched chain or cyclic hydrocarbon groups having from 1
to 4 carbon atoms. Examples include methyl, ethyl,
20 propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
cyclopropyl and cyclobutyl.

Particularly preferred electron transfer agent
phosphate derivatives are di-tocopheryl phosphate
derivatives, di-tocopheryl di-phosphate derivatives, di-

25 tocotrienol phosphate derivatives, mono-tocopheryl
phosphate derivatives, mono-tocopheryl di-phosphate
derivatives and mono-tocotrienyl phosphate derivatives,
most preferably a combination of mono-tocopheryl phosphate
derivatives and di-tocopheryl phosphate derivatives.

30 It has been found that the stability of the carrier
increases as the concentration of mono-electron transfer
agent such as mono-a-tocopheryl phosphate increases. When
a combination of mono-a-tocopheryl phosphate and di-
tocopheryl phosphate is present they are preferably in a

35 4:1 to 1:4 ratio, more preferably a 2:1 ratio.



The term Cc-4 al kyl" refers to straight chain, branched chain or cyclic
hydr ocar bon groups having from1 to 4 carbon atons. Exanpl es include

met hyl , ewbyboe/s3pyl , i sopropyl, butyl, isobutyl, sec PomAt2006i080439- but yl ,
cycl opropyl and cycl obutyl. Particularly;preferred electron transfer agent
phosphat e derivatives are di-" tocopheryl phosphate derivatives, di-

t ocopheryl di-phosphate derivatives, ditocotrienol phosphate derivatives,

nmno- tOCOPhery|TEQOSBﬁ%h%tdeHf”uéigﬁhr&@noﬁréﬂgﬂgper¥§eﬂt pg %g%%%e

derivatives and nono-tocotrienyl phosphate derivatives,

conbi nat i ond6F1HBROVE: RIGHIRRYI 15hdRphbeEalbY | vat i bl d??d”—stﬁ Péc ety

phosphat e deLkyambresprefehablbeencbound,t haktt beeseabidiivt ¥ @b the carrl er

i ncreases as the concentration of nono- electron transfer agent such as

nono -a-tocopheryl phosphate increases. Wen a conbi nati on of

nono- a- tocofhepykxphfsphatérendtdrnsephapphtpbboppatte depriontttvet hey are

preferably in a 4 r ef 2: nt of
éO%SEQXéS (ﬂ%ate ?ﬂﬁ%&qlvg£%$%§%%t %?érefengl Rite

el ectron transfer ent phosp va I'n the
range of up9B&lYRtGVRSr daf eﬁélsézbl el W&?dll‘ﬂl’éleﬁos?tddm@fcé’r@bl }Prﬂ?pﬁéft?r%s

Conpl ex of ghegtrogstr Bbvagents Rivsphat e Qﬁrl va@m%@%alﬁt%ﬁ obre
el ectron transfer ﬁgent osphat derjvatives al so be used when
addi ti onal %FSEJE?P' s su OF']?SF&VeJdS s?‘aﬁ?qa}qty’-%? gePvekalny i eye arE

desi raldlce. Mheecedpkexons taam&cem mgqmoobtmcbspﬁawed@flmteveb eahB0bne

transfer aggpt Wha&g@gﬁ%gﬁé Z]fe%ncd on fecte%rfagrgﬁhexm g%%lts

sel ected fromthe group arrpho eric s t
sur f act ant sCOEﬁiLﬁélagl ds R&vi ng armphqjg@mcf unct senéhcroups andert@loallns

rich in the§ﬁr§8b€9n€§' dam3neh a8 ddhasg A5 ch PSEsLdR ERLEEBhL PN 8l-ohakent

Publ i cation Ng
an proteins rich in these amino acids such as those

15 disclosed in International Patent Publication No. WO
02/40034, incorporated herein by reference.

The preferred complexing agents are selected from the
group consisting of amino acids such as arginine and
lysine and tertiary substituted amines such as those of

20 formula (II):

NR;RgRg
(I1)
in which
25 R; is selected from the group consisting of Cg.n; alkyl

optionally interupted by carbonyl; and
Rg and Ry are independently selected from the group
consisting of H, CH,COOX, CH,CHOHCH,SO;X, CH,CHOHCH,0PO3X,
CH>CH,COO0X, CH,COOX, CHpCH,CHOHCH,S03X or CHyCH,CHOHCH,0PO;X
30 in which X is H, Na, K or alkanolamine,
provided that Rg; and R, are not both H and when R’ is
RCO, then R® NCH; and R’ is (CH,CH,)N(C,H,OH)-H,CHOPO;,; or R®?
and R’ together form N(CH;),N(C,H,OH) CH,COO.
Preferred complexing agents include arginine, lysine
35 or lauryliminodipropionic acid where complexation occurs
between the alkaline nitrogen centre and the phosphoric
acid ester to form a stable complex.



02/ 40034, incorporated herein by reference. The preferred conpl exi ng agents
are selected fromthe group consisting of am no acids such as arginine and

| ysi ne amwlot2esdrizasog substituted am nes such as those of pCoratzb@/o0043y
NR7R8RO (ID in which R7 is selected fromzt he group consisting of C6-22

al kyl optionally interupted by carbonyl; and R8 and R9 are independently
sel ected fromthe group consisting of H CH2COOX, CH2CHOHCH2SC3X , CH2CHOHCH

20P0 3X ,  CHRCHOERDX, £LHROOX Gk 2SBX 05 %@&@w%gg?o 3X

in mhlch Xis H , K. or alﬁanolan1ne grOV|ded that R and RO are not

both H and mclﬁ@/d. Shpdp qthefy Ret NAHBIERATR FOCT s SreHPeHIANCED HikSH - fi
2CHOPO 3 ortd82ancRbéwgatbes, f ormakEte2) ZNc(LGam%xﬂﬂZC@ﬂBﬁ@i?Ued

conpl exi ng ents in r gi ni pe, .| ne or_ | aur nodi propi gni ¢c- aci d
wher e conpl g ibn ogtgﬂxaﬁétmeeﬁ'%%%g%ikal|&§Hﬁ %, cenﬁ?ggﬁﬁa “Yhe
phosphof&i ¢ b@xddesybr heptadarul sandl ectadpteX. The tern1CB-22 al kyl" refers
to straight chain, branched chain or cyclic hydrocarbon groups having from

6 to 22 carbon atons Exangles i ncl ude hexyl, cycl ohexyl, decyl, dodecyl,
tridecyl, tRtehest gellpeachdreyrompeyadecyi , heptadecyl and octadecyl .

Bi ol ogi cal | y aCtTH@ CQémauncbﬂEhﬁ; ﬁsm P alcagiveal lbmpetinge ceapawld” toefers
to conpounds havin bi ql ogi c fect mans ,or _ani mal s for nedjcal,
veterinary %‘Pm]?:%‘é?r‘g? b2Y3PE G ﬁ?’oﬁsogjéf%]t o@FE%FFylgcﬁ%%rﬁJ‘buﬁ’aém?‘ &l ude
phar mad@ut i tats onedecalat i vestéhenegof, i|orpartosueatcphosppaieadeoneati ves
thereof . Pr@f&f‘&&fééff‘bs Aé‘&ix}édec}éh]béﬂhaé’ include pharmaceuticals or
derivatives thereof, in particular phosphate derivatives
thereof. Pharmaceuticals include vitamins,
phytochemicals, cosmetic agents, nutraceuticals, peptides,
15 polypeptides, proteins or nucleic acids. It will be
appreciated that some of the biologically active compounds
can be classified in more than one of these classes.
Examples of pharmaceuticals dinclude but are not
limited to mnarcotic analgesics such as  morphine,
20 oxycodone, and levorphanol; moderate opiloid agonists such
as codeine and propoxyphene; mixed opioid agonists such as
buprenorphine and pentazocine; opioid antagonists such as
naloxone and naltrexone; non-opioid analgesics such as
acetaminophen and phenacetin; corticosteroids such as
25 cortisone; inhaled anaesthetics such as halothane,
enflurane; intravenous anaesthetics such as barbiturates,
benzodiazepines, opioids, neuroleptices (e.g. droperidol
with fentanyl), ketamine and propofol; local anaesthetics
such as procaine and lignocaine; antiemetics such as
30 scopolamine; sympathomimetic  pharmaceuticals such as
adrenaline and dopamine; adrenergic agonists such as
direct-acting agonists (e.g. dobutamine and epinephrine),
indirect acting agonists (e.g. amphetamine and tyramine)
and direct and indirect (mixed action) agonists (e.g.
35 ephedrine and metaraminol), adrenergic antagonists such as
alpha blockers (e.g. prazosin and phentolamine), beta
blockers (e.g. atenolol, timolol and pindolol) and drugs



phyt ochem cal s, cosnetic agents, nutraceuticals, peptides, polypeptides,
proteins or nucleic acids. It will be appreciated that sone of the

bi ol ogi cavbyo@xcisdine conpounds can be cl assified i n norePChavU2006800839t hese
cl asses. Exanpl es of pharnaceuticals inclaude but are not limted to
narcoti c anal gesi cs such as norphi ne, oxycodone, and | evorphanol ; noderate
opi oi d agoni sts such as codei ne and propoxyphene; m xed opi oid agoni sts

such as bupsemocpihge AnCl.ASHEATOR] Beex OPhRILhiANt agani sts18uch as Bayoxone

and nal trexone;  non-opi oi d anal gesi cs such as acet am nophen and phenaceti n;
corticost er PE’iRECh FEEHFAIEoneaNfinhAUedeitesnfdti csBhARNAs 1RGKFEERane,

enfl ur ane; pnama@@@tlﬁcamgestMn CS a$UC ha@si has &b 11 8 eS,aé%Qit@dl Z@éeQI nes,
opi oi ds, neu%g tics ﬁgt r eridal. with

A S By o Yetsbiarid ™ BrofBiee: oo

pr opof ol ; PiHGest

such as!%copelgnlnaxx&wnpathndlmaécamphanﬂmskutmeﬂrbmysﬁula&~aﬂnenhérae and
dopam ne; Legerg S tin i's

dobut am ne g er|%gﬁ ??%%?& |rec %%énggbn g gggg Eﬁoagﬂgfg

and tyram neyonhdtdi r egcland éiEhdl rpécltoc(arﬁmm,act Lod)regoni st:QO@éngrglc

ephedri ne aagoﬁfgag a'(“r@%):s,lbé@r R Gl o ARG ST Soi$lie haé%éb@@@ m&ﬁeker S
(e.g. prazosin an entol am ne) , beta blockers (e.g. atenolo ?IHD | ol

and p|ndoloﬁ?daﬁﬂhﬂgaéggpﬁéévlﬁ&ﬁﬁﬁﬂqﬁﬁﬁﬁﬂﬂnﬁtRﬁaHHﬁ%ﬁﬁF%ﬁa¥%l%%%E B&. g.
cocai ne,o r eamantaeinsd guenetbpei, nerolcapbhehol rapligmombar meegdgtizahs such
as antlrruscarlncaent atropi ne an tro p

Ganall oni o BrckEeBRRRiRciRel, RS A0Y B R P I quen, as

bl ockers (esgx ahemsoresm ahumeunbopararhyepid dhoemonehoKPﬁéﬂglcgagwnhsts
such as pi 'HS%BthanB”Qh %Citlnc-hcg.ﬂﬂefcﬂla&)@&%n érr&é@é/ﬂféix’ifl angn. as

irreversible) such as neostigmne and echoth ;oanti nson'
pharnaceutléﬁﬁ@léﬁcrl%kycagon like peptides and. hypoglycaemlc agents
15 such as sulfonylureas, biguanides, a-glucosidase

inhibitors and thaiazolidinediones; anti-anginal agents

such as organic nitrates (e.qg. isosorbide and
nitroglycerine), ranolazine, b-blockers and calcium
channel blockers (e.g. diltiazem, nifedipine and
20 verapamil); anti-anxiety and hypnotic agents such as

benzodiazepines (e.g. alprazolam and diazepam), buspirone,
hydroxyzine, =zolpidem, barbiturates (e.g. phenobarbital)
and non-barbiturate sedatives (e.g. antihistamines and
chloral hydrate) ; psychomotor stimulants such as
25 amphetamine, caffeine, cocaine, theophylline and nicotine;
antidepressants such as tricyclic/polycyclic
antidepressants (e.g.amitriptyline), selective serotonin
re-uptake inhibitors (e.g fluoxetine), monoamine oxidase
inhibitors (e.g.phenelzine); -neuroleptic agents such as
30 typical antipsychotics (e.g. phenothiazines and
butyrophenones such as chlorpromazine and haloperidol) and
atypical antipsychotics (e.g. benzisoxazoles,

dibenzodiazepines and thienobenzodiazepines such as

risperidone, clozapine and olanzapine); antiepileptics
35 such as carbamazepine, benzodiazepines, gapapentin,
tiagabine, topiramate, vigabatrin, lamotrigine,

ethosuximide, valproic acid, barbiturates and phenytoin;



amant adi ne, | evodopa, tol capone, ropinirole, selegiline and bronocriptine;
hormones and fragments thereof such as sex hornones, human parathyroid

hor mrone (WOHpg6/1383mét h hor rone and insulin; anti-di abeti ecpharowmoessbcal s
such as insulin, glucagon- |ike peptidesiand hypogl ycaem ¢ agents such as
sul f onyl ur eas, biguani des, a-glucosidase inhibitors and

t hai azol i di nedi ones; anti-angi nal agents such as organic nitrates (e.g
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neu oI ptic

quoxetlne) nonoam ne oxl dase |n blto henel zI ne
agents suchRYSTOFRLOAOtRIA ﬁ%?dhotl qee. g dipFetdas azilfey -friisemide)

but yr ophenopes asitGhima S iPr @iz ecand gy op&ﬁiﬁ&ﬁd@ﬁdaﬁayma%omc
anti psychotic benzi.sqxazol es i benzodi azepi nes a
thlenobenzoapgfgﬁa%gé %Fw§ber| Bne; cI8935?ﬁ81aﬁad8Ianzaﬁ%ﬁ%lac
antlepll@pthYQQﬁﬂdGESSWMbaﬂaZGﬂgb&;nbemﬂﬂﬂnﬁhﬁxﬁfﬁ ag@@ﬁ@@@tbufh as
ti agabi ne f gl ef hosux val.praic
aci g bar bi %i%t %ga g%d pt‘Fen %)}?%&%%%\%es%%%elﬁlg%?% afl ﬁ}lg}lpﬁlﬁr fateutital s
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vasodi | ators such as ACE inhibitors (e enal apri | ral azi ne,
i sosor bi de gﬁaeﬁpﬁ&QQﬁq blockers (e.g. metopro esmolol and

15 propranolol), potassium channel blockers (e.g. amiodarone
and sotalol), calcium channel blockers (e.g. diltiazem and
verapamil), adenosine and digoxin; antihypertensive agents
such as diuretics (e.g. thiazides, loop diuretics and
potassium sparing diuretics), beta-blockers (e.g.

20 atenolol), ace inhibitors (e.g. enalapril and ramipril),
angiotensin II antagonists (e.g losartan), calcium channel
blockers (e.g. amlodipine, nifedipine and verapamil),
alpha-blockers (e.g. doxasozin, prazosin and terazosin)
and others such as clonidine, diazoxide and hydralazine;

25 platelet inhibitors such as abciximab, aspirin,
clopidrogel and tirofiban; anticoagulants such as
enoxaprin, heparin and warfarin; thrombolytic agents such
as alteplase, streptokinase and urokinase; treatments for
bleeding such as aminocaproic acid, tranexamic acid and

30 wvitamin K; treatments for anaemia such as erythropoietin,
iron, folic acid and cyanocobalamin; thrombin inhibitors
such as lepirudin; antimicrobial agents such as agents
with activity against one or more of anaerobic organisms,
gram-positive organisms and gram-negative organisms;

35 antimicrobials with broad spectrum (e.g. tetracycline and
chloramphenical), narrow spectrum (e.g. isoniazid) and

extended spectrum activity (e.g. ampicillin);



diuretics such as thiazide diuretics (e.g. hydrochl orothiazide), |oop
diuretics (e .g. frusemde) , potassiumsparing diuretics (e.g. am/loride)
and car bonpeo@nizgsdsase i nhibitors (e.g. acetazol am de) pctavidd@mogd3ycosi des
such as di goxin; b-adrenergic agonists sigh as dobutam ne, -

phosphodi esterase i nhibitors such as anrinone and mlrinone; antiarrythmc
agents such as sodi um channel blockers (e.g. disopyranide flecainide
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extended spéctrumactivity (e.g. anpicill ;antimcro
netabol|sn1P§a§lq§9PF§ﬂanld§§d mebendazole, antiviral agents for
15 respiratory infections (e.g.amantadine, ribavirin and

rimantadine), for herpes and cyto-megalovirus infections
(e.g. acyclovir, cidofovir, penciclovir, famciclovir,
ganciclovir and vidarabine), for human immunodeficiency
virus infections (e.g. abacavir, adefovir, apmrenavir,
20 delavirdine, didanosine, stavudine, zalcitabine and
zidovudine) and for hepatitis, leukemia and kaposi’s
sarcoma (e.g. interferon); anticancer agents such as
antimetabolites (e.qg. cytarabine, fludarabine, 5-
fluorouracil, 6-mercaptopurine, methotrexate and 6~

25 thioguanine) and antibiotics (e.g. bleomycin, doxorubicin,

daunorubicin and plicamycin), alkylating agents (e.g.
carmustine, lomustine, cyclophosphamide, ifosfamide,
streptozotocin and mechlorethamine), microtubule

inhibitors (e.g. navelbine, paclitaxel, vinblastine and
30 vincristine), steroid hormones and their antagonists (e.g.
aminoglutethimides, estrogens, flutamide, goserelin,
leuprolide, prednisone and tamoxifen) and others such as
asparaginase, cisplatin, carboplatin, etoposide,
interferons and procarbazine; anti-inflammatory agents
35 such as non-steroidal anti-inflammatory drugs (e.g.
aspirin, diclofenac, ibuprofen, naproxen, sulindac,

piroxicam, pheylbutazone, tolmetin, indomethacin and



and trimethoprim, inhibit cell wall synthesis (e.g. b- lactans and

vanconycin), inhibit protein synthesis (e.g. teracyclines, am nogl ycosides,

macr ol i dewQ 200ad/m3sREyci N and chl oranpheni col ) and whi ch ipomiAai2boernoedsei c
function or synthesis (e.g. fluoroquinoliges and rifanpicin) ;
antinycobacterial agents such as agents used to treat tubercul osis and
| eprosy; antifungal agents such as anphotericin B, fluconazole,
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- fl uorouraC|I rcapt opurine, net threxate and 6- thioguanine)  and
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i fosfam de, _streptozotq in.and mec tham ne) , mcrotubu e n ors
LE or &t han { h Qi LC

(e.g. navel El e, pacl e f& i nbl as% e and vincr 80 ne) , e o]
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flutam de, QQﬁQEﬂ.FEanB eupr&étﬂ@a pr@%@%&%i@mm&m ad ophers
as aspar agl nase fin In, etoposid
adrenerglc agonists, cortlcoster01ds, prophylactic anti-

15 inflammatory agents (e.g. cromolyn and nedocromil) and
cholinergic antagonists (e.g. ipratropium) ; agents
affecting the respiratory system such as agents that
target that formation or function of Ileukotrienes (e.g.
montelukast, zileuton and zafirlukast); allergic rhinitis

20 pharmaceuticals such as antihistamines, alpha-adrenergic
agonists, corticosteroids and prophylactic anti-
inflammatory agents such as cromolyn; chronic obstructive

pulmonary disease pharmaceuticals such as bronchodilators

(e.qg. beta-adrenergic agonists and cholinergic
25 antagonists, xanthine-oxidase inhibitors such as
theophylline) and glucocorticoids; steroid hormones and

their antagonists such as estrogens (e.g. estradiol,
mestranol and quinestrol), selective estrogen modulators

(e.g. raloxifene), progestins (e.g. hydroxyprogesterone,

30 norgestrel, norethindrone and medroxyprogesterone) ,
antiprogestins (e.g. mifepristone), androgens
(e.g.danazol, nandrolone, stanozolol, testosterone,

testosterone cypionate and fluoxymesterone), antiandrogens

(e.qg. cyproterone, finasteride and flutamide),
35 corticosteroids (e.g. beclomethasone, cortisone,
dexamethasone, fludrocortisone, prednisolone and

triamcinolone), and inhibitors or adrenocorticoid

such



interferons and procarbazine; anti- inflammtory agents such as
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i pratropi urjoragent 3ngdf feegmggtehdhaxgafatand synpaiphenthebEc aggans st hat
target that:f856MEhe8 Ofof URGHLen Of uhedkat rigmnes €. Hmd0i:e! WkRst , as
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their antagep|stia8ch aspestiqgens (frPeetatradipl, ms_strageh Qgtide_
qui nestrol) , selective estrogen nodufators (e.q._ral oxifene) rogestins

(e.qg. hydrdR9%F@@§§PE?6ﬁé? such as nucleic acids, oligonucleotl es,
15 antisense pharmaceuticals, enzymes, cytokines (e.g. tumour

necrosis factor), cytokine analogues, cytokine agonists,

cytokine antagonists, hormones (e.g. calcitonin, and
parathyroid hormone) , hormone fragments (e.qg.
teriparatide), hormone analogues (e.g. growth hormone

20 agonists, growth hormone antagonists such as octreotide,

and analogues of gonadotropin releasing hormone such as

leuprolide), insulin, insulin fragments, insulin
analogues (e.g. recombinant human insulin analogues,
lispro, glargine, aspart and detemir), glucagon-like-

25 peptide, glucagon-like-peptide £fragments, glucagon-like
peptide analogues (e.g. exenatide), immunoglobulins,
antibodiesg, vaccines, gene therapies, lipoproteins,
erythropoietin, enfuvirtide and eptifibatide; hormone,
protein, peptide, polypeptide, nucleic acid and

30 oligonucleotide therapies that are direct or indirect
agonists, antagonists, modulators, stimulants or
inhibitors of natural Thormones, proteins, peptides,
polypeptides, nucleic acids and oligonucleotides; small
molecule and large  molecule  therapeutic  proteins,

35 peptides, polypeptides, nucleic acids and oligonucleotides
made synthetically, by recombinant methods, or by chemical

modification of a natural product; synthetic or naturally



norgestrel, norethindrone and nmedr oxyprogesterone) , antiprogestins (e.g.
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gl ucagon- g de fragments, gl ucagon- _ .
immunological disorders, baldness, pain, ophthalmological
15 diseases, epilepsy, gynaecological disorders, CNS

diseases, viral infections, bacterial infections, GI
diseases, obesity, and haemological diseases; H
phytochemicals such as o-bisabolol, eugenol, silybin, soy
isoflavones, phytosterols and iridoid gylcosides for
20 example aucubin and catalpol; sesquiterpene lactones such
as pseudoguaianolide from Arnica chamissonis; terpenes
such as rosmarinic acid and rosmanol; phenolic glycosides
such as salicylates for example salicin, saligenin and
salicyclic acid; triterpenes such as taxasterol, o -
25 lactucerol, isolactucerol and taraxacoside; hydroquinone
derivatives such as arbutin; phenylalkanones such as
gingerols and shagaols; hypercin; antidyslipidaemic agents
such as HMGCoA reductase inhibitors (e.g. simvastatin,
atorvastatin and pravastatin), £fibrates (e.g.clofibrate
30 and gemfibrozil), niacin, probucol, cholesterol absorption
inhibitors (e.g.ezetimibe), cholesterol ester transferase
antagonists (e.g. torcetrapib), HDL cholesterol elevating
agents (e.g. torcetrapib); triglyceride reducing agents
(e.g. fibrates), V-protectants (e.g.AGI-1067), variants of
35 human apolipoprotein ( e.g.ETC-216); acylphloroglucides
such as xanthohumol, lupulone, humulone and 2-methylbut-3-

en-2-ol; nutraceuticals such as nutritional health or



pepti de anal ogues (e.g. exenatide) , inmmunoglobulins, antibodies, vaccines,
gene therapies, |ipoproteins, erythropoietin, enfuvirtide and eptif
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ol i gonucl eoti de therapies that are directoor indirect agonists,
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nucl ei ¢ aci and_o onuc eotl e synthetic y re nblnant
net hods, or *B}iBReéni i: CRfER f |*“f9at| Bﬁtéﬂeﬁ fat Lﬁwcﬁ%%ctmomlkﬁﬁtl &osr
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human and ani mal di seases such as aJlergy/asthma, arthritis, cancer,

di abetes, gf&Nh |%%%$?n%n¥at53rd?ﬁV%%cuB&P9ﬁs§§H§§§ PAMMETFRCOBReTY L
i munol 1gi cahadgammdets;:obab@‘ms@ho@@hateoabt:liabmkz@gl cal diseases,

epi | epsy, gynaec oglc dlsorder ases,  viral .infecti .
bacteri al infect?g diSeastyd é%éﬁf%#i E%%% hb&fol BEPEERCSi gég&&&y;
phytochenicabsesuehlasfaabtsabnkbldeemgen@V§SS|¢§bﬂﬁwasghawmatbavoneés

phytosterol §eand;peldoldogy! cosldesyf prggxa CUBLD Ayt APOkne
sesqui t er pene | actones suc% as pseéﬁogualangﬁuggﬁ?ron1Arnlc ham ssoni s;
t er penes present invention.
15 Preferably, the amount of Dbiologically active
compound is in the range of up to 5%, more preferably 0.5

to 3%, most preferably 0.5 to 2%.

Vesicles
20 The vesicles when present may have a diameter in the
range of 50 to 10,000 nm, more preferably 100 to 500nm,
most preferably 300 to 500nm.
The biologically active compound may be at least
partially encapsulated by the vesicles.

25
Types of administration
The formulations include those suitable for
parenteral, enteral, oral, topical, transdermal,
30 opthalmological, rectal, vaginal, intranasal and

intrapulmonary administration. The formulations may be in
the form of 1liquids, solutions, suspensions, creams,
ointments, lotions, gels, powders, aerosols, patches,
enteric coated tablets, capsules, suppositories, pessaries
35 or tampons and prepared by any methods well known in the
art of pharmacy such as described in Remington JP. The

Science and Practice of Pharmacy, ed. AR Gennaro, 20



such as rosmarinic acid and rosmanol ; phenolic gl ycosides such as
salicylates for exanple salicin, saligenin and salicyclic acid; triterpenes
such as twwastersios a- | actucerol, isolactucerol and tararaansica®)s39

hydr oqui none derivatives such as arbutinjg phenyl al kanones such as

gi ngerol s and shagaol s; hypercin; antidyslipidaem c agents such as HMGCoA
reductase inhibitors (e.g. sinvastatin, atorvastatin and pravastatin),
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2- net hylsbut iB8toehh@- desinatirpeedtictal s such as nutritional health orother
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exanpl e eIa%ﬂﬂﬁcté@nbageﬂnﬁﬂﬁmqmul|ﬂr amiimplagisiqel ant (ertravesoggch as

grape seed exttamlscaphedr kiscuPHRAGULS Ofdravanes: and) p{wtaégggel %orﬁ‘t@d
cosnetics such as antl - ge| n or a,ntIWI’I nkl e agents or exarrp e el aStI n

and col | ageh®EHB&RLPBRY d SuHH SRS | R Y R EHISHECD IMPLAPESI ¢
acid, amegaedntathyngci dscomgleitosamange, gamwip-tdxdeophepybrandeganeaily
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phar maceuti ca accep a6l e~ 53l vitives of the phar maceuti cal s
descri bed above are i Aorudddtabnhi Morh@agsopersil tyme prasehe preerntied
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in vials contalnlng several doses and in which a suitable
15 preservative may be added. The formulation may be in form
of a solution, a suspension, an emulgion, an infusion
device, or a delivery device for implantation or it may be
presented as a dry powder to be reconstituted with water
or another suitable vehicle before use. Apart from the

20 Dbiologically active compound, the formulation may include

suitable parentefally acceptable carriers and/or
excipients. The Dbiologically active compound may be
incorporated into microspheres, microcapsules,
nanoparticles, Iliposomes, or the 1like for controlled
25 release. Furthexrmore, the formulation may include
suspending, solubilizing, stabilizing, pH-adjusting

agents, and/or dispersing agents.
As indicated above, the formulations may be in the
form suitable for sterile injection. To prepare such a
30 formulation, the biologically active compound is dissolved
or suspended in a parenterally acceptable liquid vehicle.
Among acceptable vehicles and solvents that may be
employed are water, water adjusted to a suitable pH by
addition of an appropriate amount of hydrochloric acid,
35 sodium hydroxide or a suitable buffer, 1,3-butanediol,
Ringer’s solution, and isotonic sodium chloride solution.

The aqueous formulation may also contain one or more



Vesi cl es The vesicl es when present may have a dianmeter in the range of 50
to 10,000 nm nore preferably 100 to 500nm nost preferably 300 to 500nm
The bi ol ogocadd/yg3m6t i ve conpound rmay be at | east parti alPCy/aanompeedsat ed by
the vesicles. Types of adm nistration The fornmul ations include those
suitable for parenteral, enteral, oral, topical, transdernmal,
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parenteral |y by Fapeeeléad inglesisen parenpiimt acPoRogihtiragemays, be in

i ntranuscul apyrmS H¥ UL GRESYUS s%%pkg%lbh%e)ddbfgﬁﬁﬁgké@rnﬁmc%@&ﬁﬂ%ﬁ&égns or
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suspensi on, lapoethgpon@n@pamnﬁggeem implants, or infusion devices.
Materials for use in the preparation of microspheres

and/or microcapsules are, e.g., biodegradable/biocerodible
15 polymers such as polyglactin, poly- (isobutyl
cyanoacrylate) ,poly (2-hyroxyethyl-L-glutamnine) and

poly(lactic acid).

Biocompatible carriers that may be wused when

formulating a controlled release parenteral formulation
20 are carbohydrates (e.g., dextrans), proteins (e.g.,
albumin), lipoproteins, or antibodies.

Materials for use in implants can be non-
biodegradable (e.qg., polydimethyl siloxane) or
biodegradable (e.qg., poly (caprolactone), poly (lactic

25 acid), poly(glycolic acid) or poly(ortho esters)).

Formulations suitable for oral administration may
conveniently be presented as discrete units such as
capsules, cachets or tablets each containing a
predetermined amount of the biologically active compound;

30 as a powder or granules; as a solution, a suspension or as
an emulsion. The biologically active compound may also be
presented as a bolus, electuary or paste. Tablets and
capsules for oral administration may contain conventional
excipients such as binding agents, £fillers, lubricants,

35 disintegrants, or wetting agents. The tablets may be
coated according to methods well known in the art. Oral

liquid preparations may for example be in the form of



device, or a delivery device for inplantation or it may be presented as a
dry powder to be reconstituted with water or another suitable vehicle
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sol ubi | i zi nglébBQiLcﬁgﬂybe dde®  oF OPREUBHPFY e M Yray PEnc | IRIE R kb &Sof
propyl eree ovigtyentsor ciieanls ker Conttibalkl edbr ehease tpeaendermd]l CPEROAIL LI ONsS
maaneti o m o) BEaraFds g HERRTTHAD™ B ERRRRTEN S " EOARER LR SR e

Al ternativehy, agdvedisol @gi edlllyy beseveitbnpdimdaddytbenpicorhoratisdbile

bi oconpat i btgiERERERES: Ad)RIOMESe1 NAAGPAL LRSS, | MPEARLSNOT hdlf Ushan
devi ces. formulated with an agqueous or oily base, and will in

15 general also contain one or more emulgifying agents,
stabilising agents, dispersing agents, suspending agents,
thickening agents, or colouring agents.

Formulations suitable for topical administration in
the mouth include lozenges comprising active ingredient in

20 a flavoured base, wusually sucrose and gum acacia or gum
tragacanth; pastilles comprising the active ingredient in
an inert base such as gelatin or sucrose and gum acacia;
and mouthwashes comprising the active ingredient in a
suitable ligquid carrier.

25 Formulations suitable for rectal administration may
be presented as suppositories. Suitable excipients
include cocoa butter and other materials commonly used in
the art, and the suppositories may be conveniently formed
by admixture of the biologically active compound with the

30 softened or melted carrier(s) followed by chilling and
shaping moulds.

Formulations suitable for vaginal administration may
be presented as pessaries, tampons, creams, gels, pastes,
foams or éprays containing in addition to the biologically

35 active compound such excipients as are known in the art to

be appropriate.



Materials for use in the preparation of m crospheres and/ or m crocapsul es
are, e.g., biodegradabl e/ bi oerodi ble polyners such as pol ygl actin, poly-

(1 sobut ylwoyaswiassogl at e) , poly (2-hyroxyet hyl - L- gl ut ammipo@)Atnab/00ed3y (| acti c
acid). Bioconpatible carriers that may bg used when fornulating a
controll ed rel ease parenteral fornulation are carbohydrates (e.g.,

dextrans) , proteins {e.g., albumn), lipoproteins, or antibodies.

Materials for usgsjn 1h@hﬁ€%§lc%k b§n99§ Qmeﬁgf:?d%%ar{les&atm ydipgt hyl
si | oxane) or biodegradabl e ( (‘capral ac t one :€ lactic

aci d), pol yfcz*ﬁw%%‘ﬁ%n%lcmﬂy ]8? aéwpaﬁttﬁaeéstlér t3 o%%l‘éﬁ?"t’%bl e
for oral adm&nasémg@eﬁglamyoﬁo@yeml@ﬁylyoh@epresented as discrete units

such as capsul es achets or tablets each co inin edet er mi_ned anount
of e bi of ogi oS IEETM e Bt SLohs p iad ePefably o 8o guesu8

sol uti o, al(Sespersaopler @$amlhannewonpyfhgebrﬁreglcwmbﬁnhnlwmtmonpound
ey also De R easbeLics e bobusepeLasbuar el iaghe. Talisls abgaeapsul es

for oral istration contarn conventional exci pi ents su i ndi ng
agents, fi |¢‘a‘eb%nol ubpr@ﬁﬁﬂ-gnedugéngr%t@olizsfethﬁ@nﬁg JAYERLS. srt!fél taBl et s
may be coatggga@@@ydlng to nmethods well known in the art. CXaI l'iquid

preparations may_for exanple be in the form of agueous or %X SUSR ? i ons,
sol utions, enul sTORE, B el PXi r SUTRENEPHE plEYent 349451373 ;
pr oductLof orcamwtsint uttiher wetdipbdets orfoat hexamspl ¢ alplre seatviaddierdsef ¢sechse.

Such 110Ul o pr enaLALLODS,IBY ComALp; ENvent LeNal REgiLyvesaqubeas or

suspendi ng agent’s,” enul Si bn- aqueous  ve | es
i ncl ude edigtefatctantsr Splrcélsequ/aPDiltfégoer«?bﬁSt disigoal Tweked nBSL r Hasn 80,

transder malpdyzaiB6nium chloride), buffering agents, isotonicity-
adjusting agents (for example sodium chloride), absorption
15 enhancers and viscosity enhancers. Suspensions may
additionally contain suspending agents (for example
microcrystalline cellulose, carboxymethyl cellulose

sodium) .
Solutions or suspensions may be applied directly to
20 the nasal cavity by conventional means, for example with a

dropper, pipette or spray. The formulations may be
provided in a single or multidose form. The latter case
means of dose metering is desirably provided. In the case

of a dropper or pipette this may be achieved by

25 administering an appropriate, predetermined wvolume of the

solution or suspension. In the case of a spray this may

be achieved for example by means of metering atomising
spray pump.

Administration to the respiratory tract may also be

30 achieved by means of an aerosol formulation in which the

biologically active compound is provided in a pressurised

pack with a suitable propellant, such as chloroflurocarbon

(CFC), for example dichlorodifluoromethane,
trichlorofluoromethane or dichlorotetrafluoroethane,
35 carbon dioxide or other suitable gas. The aerosol may

conveniently also contain a surfactant such as lecithin.



bi ol ogi cally active conpounds may be fornul ated as ointnents, creans or

| otions, or as a transdermal patch. QG ntnents and creans may, for exanple,
be f or nulwbedooniztiv6an aqueous or oily base with the addipCraabosabossai t abl e
t hi ckening and/or gelling agents . Loti@as nmay be fornmulated with an
aqueous or oily base, and will in general also contain one or nore
emul si fying agents, stabilising agents, dispersing agents, suspending

agents, thi ekenizBgecageNtshaHhaCOLOUEd NINAGERES Bl 1ald Oy Subiakkenf or
topical admnpistration in the nmouth include | ozenges conpri'sihg active

i ngredi ent ?h BEFPESOUYREVBase, usual |y sucrose and gum acacia or gum

tragacant h; pastaltesnsoipelgi nthd heoapblumasi ngiedbent prSvaded naii bRse

such as gel gti n or. sucrpse and .gum acaci a; _and nout hwashes conpri)ii Pﬂ t he
85 uiYab

i h
active ingredrBnth nFa B0 t REMESEr qui e cSFPIES For MN"&tSTon ©f or

rectal &dni cospoandonimayabespieskheedpasdsuppbaseor sesh Sast abhetose,

exci pients Lpgrile coconchul bty 9adioLher suBherhal syeammmolyolsedeLn Lhe

art, and the suppositories na e conveni ent| or ne ure o}, t he
bi ol ogi cal | ehtEieee cAFpdumP it iy wuikichiar or(BV¥d)ted cBprvenriesfly

foll owed byrgdi bbiiagransh SRe@F NGiN0Ultdsm Folgaul ath ORBes Udabl echet tyagi nal
adm ni stratj.on maég/ be Eresent,ed as pessari es, tq:(r;pqon_s, crearr(g, gel S,
pastes, foaheeoPP¥PFhySORBREEH PR Mo RESIFIES e bt bgPeaf| §O58t i ve
conmpound sufdrergbppért Sirascapsukaswod rcditeriaided oobe eapproraaie, For

i ntranasal Ny n admi.nkstratio t ryul aki on e

adm ni st er elgi%%]&%%gﬁ%{:)g% g]% y)g gf"r(g’]llu i E)trl{l%orp Og" dseulls]g%gr?g i]%néln %I?mgréfség%%?/gpgxder.
Sol uti ons anea®R®spahsiagns iwiglegenerahl yape Rigidvulsey f TradenpMerst epEl e or

pyrogen- freesWeéRidnM iAe® or meter dose aerosol inhaler.

15 Other Excipients
A person skilled in the art would know which other
excipients could be included in the formulation. 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 solvents, thickeners or gelling agents,
surfactants, buffers, emollients, sweeteners,
disintegrators, flavours, colours, preservatives,
fragrances, electrolytes, film foaming polymers and the
25 like. Suitable sweeteners include sucrose, lactose,
glucose, aspartame or saccharin. Suitable disintegrators

include corn starch, methylcellulose, polyvinylpyrrolidon,

xanthan gum, bentonite, alginic acid or agar. Suitable
flavours include peppermint o0il, oil of wintergreen,
30 cherry, orange or raspberry flavouring. Suitable
preservatives include  sodium, benzoate, vitamin E,

alphatocopheryl, ascorbic acid, methyl paraben, propyl
paraben or sodium bisulphite,

Typical excipients for the formulation of the present

35 invention include gelling agents such as carbomer

(Carbopol) which is a carboxyvinylpolymer, preservatives

such as methyl paraben, butyl paraben, ethyl paraben,



physi ol ogi cal |y acceptabl e co- solvent (for exanple ethanol, propylene
gl ycol or polyethylene glycols such as PEG 400) . Such sol utions or
suspensi oNe 20wy1338di t i onal | y contain ot her excipients feCTeN2NE/0©0839
preservatives (such as benzal konium chl grg de) , solubilis ng agents or
surfactants such as pol ysorbates (eg. Tween 80, Span 80, benzal koni um
chloride) , buffering agents, isotonicityadjusting agents (for exanple

sodi um chl opi-dg)y, é_aa%meq{i QRgeNDZREEHS méﬂt?ecoahay AOFE! Such  as
Suspensi ons nmay” addi tjonal | y contal n suspendi ng agents or exanmple
ni crocr yst afPHREMc AMAHBLEE c ar BHG nSRyHPiestsul BRe $5di BAEFSENSolit i BAs or

suspensi onsam@Bdnbeugppbi g8odtregtly to the nasal cavity by conventional
nmeans, for exanple with a dropper, pipette or spray. The fornmul ati ons may
be provided in a single or nultidose form The latter case nmeans of dose
met eri n® | sSPdesesabfyrpPospaedlng| hhehacaserobraFdrnppetion pipette this

may be achi eved ad i ri n jate redet 1 ned. vgl of
t he sol ution or.gﬁgpeﬁgggﬁgglnq%ﬁg nggﬁgfigésppg§ tﬁ?%gég%rbelégﬁ?gggd for
exanpl e by gemhsnyhgnet &heng @beesrey spicapngdey. Addentt r aphosphatehe

respirat or ygbi86ht I¥s abgo cbRpdehicay ethdpadantwiciad 2069891 AgMehahi on
in which the blolo%lcally active conpound is provided in a pressurised pack

with a suitaBrengr ¥pErFant , Th&ichoBBUERAF 6PBf 1FutbERr RFER by f &Rl e
di chl onadi f theonsire ddiare, 1t r eefiliorof cbupoangt anetae dight 0ept efd abny
| uor oet hane g rggntﬁioxide or ?ther sui tabl e The aerosol may

as,
conveni ent|ly arso contarn a eur 8EtQﬁ?pgﬁ&ﬁgagﬂﬁegﬁfﬁ?ﬁ?The dose of
phar maceuti cal n@gneratint ridld edlbphplovisi beagkdneter empnegures of

55°C or more and the electron transfer agent phosphate
derivatives are dissolved in the alcohol. If the

15 Dbiologically active compound is soluble in the alcohol,
then this is added when the electron transfer agent
rhosphate derivatives and alcohols are combined and the
balance of the formulation is made up of water.

The other excipients such as gelling agents,

20 preservatives and buffers may be added during any step of
the process, usually after addition of the water.

The components of the carrier and formulation may be
combined using any suitable known mixing technique, such
as, for example, shaking or vortexing.

25
Detailed Description of the Drawings

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

Figure 1 is a graph showing mean PTH concentration in

30 the rat plasma.

Figure 2 1is a graph showing the distribution of
radioactivity in rat organs following topical
administration of transdermal TPM-I'**-Insulin.

Figure 3 1s a graph of insulin levels in rat serum.

35 Figure 4 is a graph of the average change in glood
glucose concentration following treatment with transdermal
insulin (Lispro).



Al ternatively the conpounds may be provided in the formof a dry powder,
for exanple a powder m x of the conmpound in a suitable powler base such as
| act ose, woan@h33®barch derivatives such as hydroxypr oppcmattgie/ooedsb ul ose
and pol yvi nyl pyrrolidine (PVP) . Convenigntly the powder carrier will form
a gel in the nasal cavity. The powder conposition may be presented in unit
dose form for exanple in capsules or cartridges of eg. gelatin, or blister
packs from which the powder may be adm nistered by neans of an inhaler such
as Diskhaler (Trade Mark of G axoSmithKline) or neter dose aerosol inhaler.
Ot her Exci pEE*PPLeA person skilled in the art woul d know whi ch ot her

exci pi en:s C_OH dgaelbduel 'éﬂﬂb@t dl&ﬁhﬁ%/&.@@%@!{t&t ican. tk{@%zﬁ@@*@ﬁo@fwgweh?w
exci pients epen n e characteristi iolo agtive
conpound anﬁgt 5?%*%?‘% nF%??ﬁ??Sﬁ 3@6331 5%£f%@l%$ g? h é%&ﬁﬁﬁents
i ncl ude ol ggatplethi ckeners or gelling agents, surfactants, buffers,

enol lients, sweeteners, disintegrators, flavours, colours, preservatives,
fragrances, electrolytes filmfoam ng pol yners and the Iike. Suitable
sweet ener s EXerpde éucrose | act ose, gl ucose, aspartanme or saccharin.

Sui t abl e di sint e%atsore%calﬁpl@den@egelgheéeh tﬂ@t thﬁealeyheie,uptake of
pol yvi nyl pyrrolidon, xanthan onite, glnlc acid agar. Suitable

fl avours i nEFuge &ﬁﬁﬁﬁ@ﬁ?ﬁl%lpor8PP9ﬁ @W%ﬁ%?@ eén34€heKP§H)oﬂﬁﬁ§éioﬁ
raspberrgy fEavnulaBgonSdictabbenpr eseenat inesnitiehude sodi um benzoat e,

vitamn E , QL hag o hngl scorbic acid, nethyl paraben, propyl paraben
bﬁeugeﬁrze—gﬁyﬁrgap;éi

or sodi um cipients for the formul ation of the present

i nventi on i ncl ublee gé&lelsitngf cigentat isuch wWereanbmmred as follows. A1l

percentages are w/w.

15
Ingredient = . - | TPM.01/PTH |TPM-02/PTH
PTH- (1-34) (American  Peptide, | 0.1% 0.1%
USA)
A mixture of the acid forms of | 1% 1%
phosphorylated tocopheryls (TPM)
containing TP:T,P in a 2:1
ratio. TP refers to the
monophosphate ester of o-
tocopheryl and T,P refers to di-
tocopheryl phosphate.
Ethanol - 20%
Carbopol 0.4% 0.75%
methylparaben 0.1% 0.1%
Water gs to 100% gs to 100%

The TPM-02/PTH formulation was a colloidal suspension

which looked like milk. This indicated that vesicles had
formed.

20
Treatment

Sprague-dawley zrats (10-12 week o0ld males) were

randomly assigned to treatment groups (Groups 1 & 2, n =



(Carbopol) which is a carboxyvinyl pol yner, preservatives such as nethyl
paraben, butyl paraben, ethyl paraben, propyl paraben and sodi um benzoate
and buf f ewe 28a6ct333s sodi um hydroxi de. The exci pi ents mapChARI@HO0R39i N an
anount up to about 5% Process for Preparing the Carrier or Formulation The
process for preparing the carrier involves conbining the electron transfer
agent phosphate derivatives or conplexes thereof with the al cohol and then

addi ng wategy Thagf oneuksald ond s fen, RigPar asb:Rys addbngptheehiol egigal Iy
active conmpound to the _carrier_at any step of the process_for preparing the
carrier. GeH@P%F‘i“?rt?ﬁef’éPE‘oFréFkil§9hEéﬁegogﬁuﬂ‘éﬁbQPafﬁP@s thei55€836KSore and
the el ectromnrkasnsher gagepk:phosphate derivatives are dissolved in the

al cohol . If the hiolaogically. tive ¢ ng. i ol ub in.the al cohol,
then this is add88°WRer t he Je(?tgcf“?onofrgﬁglfg%/Eggnt)Jp%ggﬁhal?%(%@e?‘]ngitves
and al cdhol swace dambynédrafd hberbkal ance of the fornulation is nade up of

wat er. The ot per Lpients h | Libpg 8RS,/ p r j.ye
buffers may be aggégbduérai ng :g.(?’]j& Is“%épcg%f II111.3ﬂe0%?o?ess/, 3?3 I?@écg%/t gre’ilgggi tion
of the wat eEWighedgdhPohiekt 34ohollE -carrier and fornul ati on may be conbi ned

using any suitabkgtknewieMapaRe tRENMdUe weSWHeRSng fOr r&Xa88M! 8£. ~5haki ng
or vortexing . Detail ad Deicrlﬁget on of the awi ngs .The examles will be
descri bed witt IF% et BPEHEBEEOYL Yo BENSE dFaRi iy whi cHRCF Y6FE 1 i s

a graphiehovany bied REHlonoedtrathassthethe wald plasama Eohleetddi soa
0L 3P 5o BBLL R S EAPS BT ARG | LI SR
treatment. Beginning the £following day, the appropriate

dose of formulation for each rat was weighed out and

massaged into the rat’'s skin using a gloved finger.

15 Formulation was applied to Groups 1 and 2, twice daily
(morning and evening) over 24 hours. At the completion of

the treatment period, rats were killed by CO, asphyxiation

and bled by heart puncture.

Analysis of PTH in plasma: Plasma was separated from

20 the collected blood by centrifugation and stored at -20°C

until analysis. Levels of PTH in rat plasma was analysed

using the Human Bioactive PTH 1-34 ELISA Kit (Immunotopics

Inc., USA) as per the manufacturer’s instructions.

25 Results
Mean PTH levels detected in plasma are summarized in
Figure 1.
Twice daily application of TPM-01/PTH produced a
significant (p<0.05*%*) increase in the amount of PTH
30 present within plasma after 24 hours. Mean plasma PTH
levels were increased by 685 pg/ml relative to the basal
level in the wuntreated rats. This increase 1in plasma
represents 4.5% percent of the total dose.
Twice daily application of TPM-02/PTH produced a
35 significant (p<0.05%) dincrease in the amount of PTH

present within plasma after 24 hours. This increase (1185



Figure 3 is a graph of insulin levels inrat serum Figure 4 is a graph of
t he average change in gl ood glucose concentration followng treatnent with
t ransder rsiD 20068138306 (Li spro) . Exanpl es Vari ous enbodi nerCcs/Aarpeaones3of t he
i nvention will now be described with refegence to the foll ow ng non-
limting exanples . Exanple 1 This exanple investigates the transdernal

upt ake of human parathyroid hornone (fragnment 1-34) (PTH) using a

fornul ation §?ﬁ@§d'f'«gp£gséﬁ€s' nye'ﬂil OB '\@ﬂ@rlt%ealAmad\@et hodg,qrhe t%b
fornulatlons wer e FBEare as cent ages are Ww. The

TPM 02/ PTH FBPHEVS gr tE8| FBMGQFL/ EEEpé%}nBﬁaMPEh | ooked |ike milk.
Thi s i ndi caktrdstihat wesselh@€snbad torsed . Treatnent Sprague damﬁey rats

(10-12 week old | es r.and assi, ou Qups 1
2, n=6) and hg%seaaFﬁm?ngﬁe(gﬁg%oxeg E%@vé%?giﬁg é%%%§ ®from
| i cki ng & helévehal atfi oPiTH r om ttedi rpbaskes 1ﬁﬁmnﬁhmmn gh@Up$he T?Muwae-

100 f T 1/.PTH da r p 2
- 1oggn3 of g:Elﬁlg“%ﬂ é(:))JZ-/ I%él'll‘il1 ?ng%ggﬁggﬁ%tlh%ﬂ f\(/é\n'fceﬁ(ﬂj%l FP ? rflﬁﬂgnours

wer e anaest BNz VeKei2¢he@OWRs. a &R t%Y><QiQﬂ%qh@QEdPéﬁéuﬁaﬁéﬂemlthe

neck was shaygd. F@érﬁawa_rearetlag | coknpdreldl | ecunges raneest ftﬁ%&@r@m pl aspa
col |l ect ed t deter Qe the level o Tﬁ bef re the_co ncenen
fb he

treat ment . BFﬁnl the FEFRBUPRG’ dab™et hB QEBPopF?X? SdoSé OPTﬁorHﬁﬁatlon
for eadd rarewasnedi ghedasal aadels.

Reported studies show that following subcutaneous

injection of therapeutic amounts (25 pg/kg body weight),

PTH levels in rat plasma peak ~40-60 minutes after

injection, and are completely turned over within 4 hours.

15 Although applied topically, the rats in this study

received a much larger dose (500 ng / kg body weight).

Given the rapid rate of PTH turnover, it is reasonable to

conclude that the high levels of PTH remaining 24 hours

after the initial application represent only a small

20 percentage of the total dose received. The effective dose

produced by topical application of the TPM formulations

would therefore be much larger than the 1levels of PTH
measured after 24 hours.

25 Conclusions
Although both the TPM-01 and TPM-02 formulations were
effective at delivering PTH, TPM-02/PTH delivered 70% more
PTH to the circulatory system than TPM-01/PTH. The

formulation according to the invention is more effective

30 in delivering actives through skin and into the systemic
circulation.

Example 2
This method describes the production of 100ml of a
35 Co-enzyme Q (CoQ)/tocopheryl phosphate mixture formulation
for subsequent wuse in formulations according to the
invention. The final formulation contains 0.5% CoQl0, 1%



massaged into the rat's skin using a gloved finger. Fornulation was applied
to Goups 1 and 2 , twice daily (nmorning and evening) over 24 hours . At

t he conplw0i2000/138506he treatment period, rats were kil l e@CauCam/ 000839
asphyxi ati on and bl ed by heart puncture 29 Analysis of PTH in plasma: Plasna
was separated fromthe collected blood by centrifugation and stored at -20C
until analysis . Levels of PTHin rat plasma was anal ysed using the Human

Bi oactive PFbirl- 3fofLl Stndhdl (| MINQLapidb1l NC 0., 14SA a8 RBLLREN, oS
manuf acturer’ s instructions. Results Mean PTH | evel s detécted in pl asma are
summari zed Tt EFQure 1 . Twice daily application of TPM 01/ PTH produced a
significant (p<0.05*) increase in the anmount of PTH present within plasna

after 24 hog&si g%%g gnas%%!P;H bevels were increased by 685 pg/m relative
to the basa ; d rats. This increase in plasna
represerit s BtBespér ¢8Rt gohdehe total dose. Twice daily application of TPM
02/ PTH prodﬁ§§gi shenificant (p<0.05*) increase in the amount of PTH

present within plfasma after 24 hours. This increase (1185pg/m) represents
7.7% of theCPoPBEYWEsE, (BABSKAY0% i nprovement over the TPM 01/ PTH

formul ati onToéBeREkys abhsépriend ' miktiest (rampdeidilaildier) MeBtophehyl

TPM 02/ PTH |Hcre§sed thf Level f PTH L ra& plﬁsnahlndlc ting that the
TPM was abl BRPEPERALEI e TH §H§€r§PFEHC8P B¥ML (RPIEPNAEFosS e skith Bver
24 hourl®) srghibi oinkl:y el/evdPhogphbgeuliati hgdPTH pl asma | evel s conpared to

untreat ed 08%££8#§Fe§§4BO%E§p§%%§értQ8ggggnbﬁrkg%tg%%?gﬁtb?yeIS of PTH had

returned to basa vel's. studires show tha I"ow ng subcut aneous
Methylparaben BP powder (Bronson & Jacobs)

1M Sodium hydroxide (NaOH)
Balance (Mettler AE 240)
15 Falcon tube

100 ml plastic specimen container
Water bath 70°C
Multi-Vortex

20 Procedure

1. Weighed accurately 0.5 g of CoQ into a 50ml Falcon
tube.
2. Weighed accurately 1 g of TPM into the same 50ml
Falcon tube.

25 3. Weighed 10 g (not ml) ethanol into the tube. Capped
tightly and mixed.
4. Heated in a 70°C water bath to help dissolve/melt the
components. Shaked by hand every few minutes until both

CoQ and TPM had dissolved. Left in heat until needed. At
30 this concentration CoQ, precipitated out of the ethanol
upon cooling.
5. Measured 80ml MilliQ into a 100ml specimen container.
Capped tightly and placed in water bath for 5 minutes to
warm the water.
35 6. Poured the heated CoQ/TPM/ethanol solution directly
into the MilligQ.



i njection of therapeutic anmounts (25 ng/ kg body weight) , PTH levels in rat
pl asma peak ~4 0-60 mnutes after injection, and are conpletely turned over
wi t hi n 4 Wwoune/138806hough applied topically, the rats i npPChia2sdodys3pecei ved
a nmuch | arger dose (500 ng / kg body weight) . Gven the rapid rate of PTH
turnover, it is reasonable to conclude that the high | evels of PTH

remai ni ng 24 hours after the initial application represent only a small

percentage of thesigtal idaRRi-R%EIYednd The&idectiyerdese, Phoducads byo
topi cal application of the TPMformul ati ons woul d T herefore be nuch_I arger
than the | eWékstBe PPRPREERGFed ftSerfPAMHGREON CRft| ¥Ri BRITIARL hBBAOHot h
the TPM 01 apfedPbhc82 fubpukat Foprsswatiauekkective at delivering PTH,

/ i d._7Q% PT he ci
TPM 01/ PTH “The. T AFaL | TCSREO t nd (8 (He. CRERE N FECmor e offfecPfve i n

del i veriing methyépatabenghizkon andvéigh thmmtsyst edidded r gukdunddy Exenpl e
2 Thi s met heggsl'@ﬁﬂ“@&fuw&npr%@ﬂ' %ggc{]r&@ﬂvo%egzi(}% eRzYiReR (£a6h

/ tocopheryl osphate m xture fornul ati for subsequent use in
formul at i on39d¢E6PBI ng HePERE iChAFeriagmie The ftheal 79 ¥F nivpdErorPdht APKS

0. 5% CodQ O sh¥FPMe#98met BaNAk1pl¥heakshppoks QolltiBBbhYLRar aben, Q5 MI1i Q
Equi prent and material s _Ethanol. (AR grade) . M 11 Q water -enzynme
(Kaneka) TocopheP¥feph at %a’r‘r]i’§PﬁR+gm‘(3 p%‘ﬁ?llPeo%‘ni %’ﬁdt gg%%%r yﬁdgﬁf}sphat e
(TP) ard di vorberplenykiphadghaiemgoli?)ty dchievatawm efeld: tomkistency,
(Phosphagenggﬁhgﬁgﬁ at this stage it had not formed a gel.
10. Added 3 ml 1M NaOH, cap and shake vigorously.
11. TIf the formulation had not formed a gel, checked the
PH. Carbopol will form an optimal gel between pH 7-8.
15 12. Repeated steps 10 and 11 until a gel of the desired
consistency was formed.
13. If necessary, made up to 100 g with MilliQ.
14. Vortexed for a further 5 minutes.
15. Wrapped container in foil to prevent photodegradation
20 of CoQ.
16. By the next day, any remaining lumps of undissolved
carbopol will have absorbed water from the formulation and

formed clear pockets of gel. Shaked vigorously until the
formulation assumed an even consistency.

25 The formulation was a colloidal suspension which
looked 1like milk. This indicated that the vesicles had
formed.

Example 3
30 This example investigates the transdermal uptake of

coenzyme Q10 (CoQl0) using a formulation according to the
invention.

Materials and methods
35 Ethanol (AR grade)
MilliQ water (in-house supply)




Car boner 934P USP powder (Croda Surfactants Ltd) Methyl paraben BP powder

(Bronson Jacobs) | M Sodi um hydr oxi de (NaOH) Bal ance (Mettler AE 240) Fal con
t ube 100 wol20@/i33306Cc speci nen contai ner Water bath 700CPRIEIAT2006000083%
Procedure 1 . Weighed accurately 0.5 g aff CoQinto a 50m Fal con tube .

Wei ghed accurately 1 g of TPMinto the sane 50m Fal con tube .

3.

10 g (not mM) ethanol into the tube. Capped tightly and nixed 4 .

in a 700C wptebpat-hy gh%%@a@' Ssmxe(ﬁ?s' (b CEERQQ%BE%

every feM/nlnutes unti TPM had di ssol ved

needed. /\tpﬁ?ﬁEh%%%ceHE3kulﬁﬂ¢ tq&99§ﬁ§yﬂat@aoéﬁpa5ﬁ tﬁgzgﬁhanbp uPpon

cooling. 5 rateassf esl: BOwIw M@chb%mggnﬁcéoﬂﬂa tspeCI m?nt ﬁont alt ner.
m nut es O warm e water.

tightly and, placed in

Poured the %éa?%ﬁy%%d?wﬁéﬁé&hg% e%%fu??%ﬁn irectly into the M11iQ 7
Capped BmeNi-wtz| Vi sage S haked- wi ok bei sy 0 bpapatiare o (Be ketrb@orHhponent s.
formul atio 0, C f m nutes . .
Wi ghed acgﬁgﬁ?éﬁgr &?@#e@%gﬁééﬁaéﬁ-ggéégg §urf%@££§ﬁylggrgben into a weigh
boat . Addedﬂﬂﬁ@ﬂhgﬁr@b¢@ QKXP EoK%I@@ﬁonmﬁt%av©©@}ous vort exi ng between
each additipg. S$@§@@dh§§@bﬁgggl@Né@Hyhe 700C water bath for short periods

to help the sanples to dissolv
Balance (Mettler AE 240)

10 Falcon tube .
100 ml plastic specimen container
Water bath 55 °C
Multi-Vortex

15 Test formulations

6

2 .

Wi ghed
Heat ed

ﬁ%epylhand

at until

Capped

8

CoQ Control: The CoQ Control formulation was used to

assess the amount of CoQl0 able to penetrate the skin in

the absence of TPM. Contents: 0.5% CoQl0 (Kaneka,

Japan) ,

10% ethanol, 1% carbopol, 0.1% methylparaben, made up to

20 100% with water.

Weighed 0.5 g of CoQl0 into a 50ml Falcon tube.

Added 10 g ethanol using the benchtop balance.

Capped
tightly and mixed. Heated in a 55°C water bath to help
dissolve/melt the CoQ. Left in heat until needed.

25 this concentration CoQ precipitated out of the ethanol

At

upon cooling. Measured 80 ml of water into a 100 ml

specimen container. Poured the heated CoQ/ethanol

solution directly into the water. Capped immediately and

shaked vigorously by hand to mix the components.

30 for 5 minutes. Some CoQl0 came out of solution,

Vortexed

forming

an oily orange ring around the container. This cannot be

avoided due to the insoluble nature of CoQl0.

Weighed

accurately 1 g of Carbopol and 100 mg of methylparaben

into a weigh boat. Poured into formulation and vortexed

35 until an even consistency was achieved, although at this
stage it will not have formed a gel. Added 3 ml 1M NaOH,

capped and shaked vigorously. If the formulation had not

The



9 . Once all carbopol /nethyl paraben had been added, vortexed until the
conponents achi eve an even consi stency, although at this stage it had not
formed a wel2006183506dded 3 mM | M NaOH, cap and shake vi gecowdi2gee/odds3ol f t he
formul ati on had not formed a gel, checkesbthe pH Carbopol will form an
optimal gel between pH 7-8. 12 . Repeated steps 10 and 11 until a gel of
the desired consistency was fornmed. 13. If necessary, made up to 100 g with

MITiQ 14 eoVpehexed JOr, a k%%r éhQQ‘ %ﬁes cééﬁe }%iﬁpagﬂlc%ﬁﬁ ngp in

foil to prevent photodegradation of
remai ni ng | BRpIMEE @d WRSRP Rl bopdt vaIelpel?eF\?éi atﬂs%r%@@llwa@éroﬁrémlt he
formul ati oniandvdan rednekear ferkehscrbageln @H@K@d /i et ounheldnt i | Ttethe

f | at d C Th tion_was a coll oi dal
suspensl on RATEHOFS¥ked AT e R, hh o | Fif Bablaq Rt (YR SRE<| £87hdd
fornmed. Exafpkeh8rTH smexatpse |mmpaghtecsntélénérariﬁzdeidﬁﬁu tpt pkeveht

a for ati t e_inventio
coPnzyTe Q PhbCagkOLS1Gen ST a0 20607 (08 L Noah V800N
suppl y) Tocoprep§| phospritesivedir earPrMPlcontailni ngve o@dp‘:f@ecﬂqﬁd plwai;]@hrat e
(TP) and di geeppheny! ﬁ@@@m@foﬂ%@d £oPmdd abh8a0T Fodidfdv o

(Phosphagenl cs, Ltd) enz (Kaneka, Japan) Nivea \/ sage (r)
Anti -wrink Brée{:)e Y 1@?@‘{%@4 e‘f‘%td“t)'*' %héalfl%’l‘?é’r lag3mn |SEWERM e ( EVEda

Sur f actient scbhd) shMehkyl.par aben BP powder (Bronson & Jacobs)

TPM Control: The TPM Control formulation was used to
determine the effect of TPM on endogenous CoQl0 Ilevels.
Contents: 1% TPM, 10% ethanol, 1% carbopol, 0.1%
methylparaben, made up to 100% with water. No CoQl0 1is

15 present in this formulation.

Weighed 1 g of TPM into a 50ml Falcon tube. Added 10
g ethanol using the benchtop balance. Capped tightly and
mixed. Heated in a 55°C water bath to help dissolve/melt
the TPM. Left in heat until needed. Measured 80 ml of

20 water into a 100 ml specimen container. Poured the heated
TPM/ ethanol solution directly into the water. The
formulation immediately gained a milky quality. Capped
immediately and shaked vigorously by hand to mix the
components. Vortexed for 5 minutes. Weighed accurately 1

25 g of Carbopol and 100 mg of methylparaben into a weigh
boat. Poured into formulation and vortexed until an even
consistency was achieved, although at this stage it will
not have formed a‘gel. Added 3 ml 1M NaOH, capped and
shaked wvigorously. If the formulation had not formed a

30 gel, checked the pH. Carbopol will form an optimal gel
between pH 7-8. Repeated the addition of 3ml 1M NaOH,
shaked and checked pH until a gel formed. If necessary,
made up to 100 g with water. Vortexed for a further 5
minutes. Wrapped container in foil to  prevent

35 photodegradation of CoQ. By the next day, any remaining
lumps of wundissolved carbopol will have absorbed water

from the formulation and formed clear pockets of gel.



| M Sodi um hydr oxi de (NaCH) Bal ance (Mettler AE 24 0 ) Fal con tube 100 mi

pl astic speci nen contai ner Water bath 55 OC Mult i-Vortex Test formulations
CoQ Cont rwib 2006M138506€0Q Control formul ati on was used to agsEsd2bteenoasspunt of
CoQ O able to penetrate the skin in the zbsence of TPM Contents: 0.5%
CoQ O (Kaneka, Japan), 10% ethanol, 1% carbopol, 0.1% nethyl paraben, nmade
up to 100% with water. Wighed 0.5 g of CoQOinto a 50m Fal con tube.
Added 10 g ¢bhaaobqusiBerbhigi1Rensdiop patareenutarred Hahiden and axgd.
Heated in a 55 OC water bath fo help dissolve/nelt the CoQ Left in heat
until needeB8°RALSERRSY concentration CoQ precipitated out of the ethanol
upon cooling. Measmred/880m | THe wabgF 0RteQa EHRGuDEt 1$19E Ch FEd &0y atver .
Poured the ]eﬁat ed_CoQ.et hanal _sol ution di recEI ¥ itnt.o the er Cg@ged

i mredi at el y-ahd *§HaREG°H 6 odd FPHEhahd E5-m Xt he' ¢ fitd FOVFt exed
for 5 msut €sntSohe: COQS® cdoRlout I TBMut ild¥ Eebhanod, anl%i bgrbopodge ring
around the gontai I nn e.avord due. iLnsol ubl e nature of
CoQ O . Wi 8h£aqg§§%¥]é%%¥§b%ﬂ @%dg:a}lgpggl ggﬁa %%Hngggf%ﬁet hyl par aben into
a wei gh boat . PH&red VHeedeor ikt T IBRIRIREE vOL ey FTe 4Reegspdort,

consi StenCYGéﬁﬁaﬁ?mevedNi@ééhOVQBa tethig shageohhe¥tlibi1not Bayeihpneged a
gel. Added 3 m | _TM NaCH, agteed aal shaked vgj%oro,usly. | f the fornulation
had not f or meAC42{elCrEFecREUSERESER. ¥ar BBp AL MRIF - ¥or APHRCEptIafoger

bet weenLH Fo8. dReipeat edid helmddekaon dfo@d kinNae@ld, sSsaketkrand,chenked pH

]‘Hgﬁ'; a gel N gLedy; Ll 08CeRSa Y coliphEelP §2eh00:8eW kBuMbblESy VBR! exed

weight-by-weight basis. Contents: Unknown

Treatment Groups

15 Sprague-dawley rats (10-12 week o0ld males) were
purchased from Animal Services, Monash University and
acclimatised to the Departmental Animal House for a
minimum of 5 days before the treatments commenced. Animals
were randomly assigned to treatment groups (n = 6), and

20 housed in individual boxes to prevent their housemates
from 1licking the formulation from their Dbacks. Food
(standard rat laboratory pellets; Barastoc, Australia) and
water were provided freely.

Group 1 -~ Untreated

25 Group 2 - 100 mg of CoQ Control / 200g body weight twice
daily for 24 hours
Group 3 - 100 mg of TPM Control / 200g body weight twice
daily for 24 hours
Group 4 - 100 mg of TPM-02/CoQ / 200g body weight twice

30 daily for 24 hours
Group 5 ~ 100 mg of Nivea Visage® cream / 200g body weight
twice daily for 24 hours
Group 6 - 100 mg of CoQ Control / 200g body weight twice
daily for 48 hours

35 Group 7 - 100 mg of TPM Control / 200g body weight twice
daily for 48 hours



further 5 mnutes. Wapped container in foil to prevent photodegradation of
CoQ By the next day, any renmaining |unps of undissolved carbopol wll have
absor bed wet2eo6/1f38%m t he fornul ati on and forned cl ear poek&tadi2od6/09ed39
Vortexed vigorously until the fornul ati @u assuned an even consi stency. TPM
Control: The TPM Control fornulation was used to determ ne the effect of
TPM on endogenous CoQ O levels . Contents: 1% TPM 10% et hanol, 1%

car bopol, Osnlo/&ﬁe%hyi papab ek, d@d@pupowcégo‘y w@@b&};\ﬂ@b@g Wi Qiiée
present in this fornulation.” Wi PMin Om Fal con tube.

Added 10 ¢ @?h%ﬁo?oﬁsﬁﬁgh?‘l‘l‘ésbencht op baI ance. Capped tightly and m xed.
Heated in aGB&GJpwat er 1bat gt ofheliredi saidiamd netdarihe/ TRM g Liebdyi wehent

until needed. . K water into a 100 nl speci nmen contai ner.
Pour ed the %’é:é%% f’ﬁy g?ﬁan%ohs%Fﬁtl on directly into the water. The

formul atti on i mredi ately gai ned a m I ky quality. Capped i mredi at eI y and

shaked vi gorousl np t XJEéi%[ e ML puies .
Wi ghed accur at e%at% QQQ? Eiﬂag%po %aiog’%n?h% ale araben |nt Ogag{V\Bl gh
boat . Pour®eMi ﬁﬂ‘é‘efiéﬁﬁﬁﬂﬁt P@ﬁO&’nthR)rlfl%?(]édWaﬁt |Slhaé('ﬁdzsven‘3%¥i%ﬁns@@n§§}evvas

achi eved, aféhooghngt d=hi,s tﬂi@-g@.pbﬁ:o‘ﬂﬂllat@tarﬁ@)/l@tf@Emﬁn@@_tlcﬁddﬁgr?’ m
| M NaCH, ca ed ang shaked Vi o ous]y the for.nul tlg_gthad not f rrred a

gel , checke ?]Plerﬁ Wée?rtﬂ?ﬂtﬂ | P o?ﬁgaﬁaﬁﬁﬁﬂﬁgl St p?LI ‘7
Repeatem) t hewaddi tdaarlyof (Bodniddg Nafd, shakianghandvelecked pH wd i hoargel

formed. If 25£A8°8 1JTRYe ﬂ%éf ex 100T9e""'fto*}mt\{‘ﬁ%h nv%atse’c}?%éf’{cf %O&Eher >

m nutes. W appe a| ner 0i1 to preven ot 6degra
t he next da@treaﬁyopfememd@gfslal]-n@m tlh@ltsi-‘,blevé”étcaﬂatﬁopmamqItChaV@aCh

absorbed wafigf1e grooming.

Analysis of CoQl0 in skin and plasma: At the
15 completion of the treatment period rats were killed by
asphyxiation using CO, gas. Blood was removed by heart
puncture into heparinised collection tubes, and
centrifuged for separation of plasma. The area of shaved
skin was washed thoroughly with distilled water to remove
20 any unabsorbed CoQl0 remaining on the surface, and the
area excised. CoQ extraction from tissues and
quantitation by HPLC were performed essentially according
to the method of Aberg et al., (1992) Dbistribution and redox
state of ubiquinones in rat and human tissues. Arch Biochem

25 Biophys 295: 230-234.

Statistical Analysis: Results are expressed as mean

+ SD. A Student’s t-test was performed to determine

whether there were sgsignificant differences in the levels

30 of CoQ extracted from both the plasma and skin between the
treatment groups.

Results

Table I - Mean CoQl0 levels in plasma and skin following
35 treatment



fromthe formulation and forned cl ear pockets of gel .Vortexed vigorously
until the fornul ati on assunmed an even consi stency. TPM 02/ CoQ The

TPM 02/ Cowof2e0emiBabi on according to the invention was pPepaRica®Isset out
in Exanple 2 above . Contents: 0.5% CoQ®@ 1% TPM 10% et hanol, 1%

car bopol, 0.1% net hyl paraben, nade up to 100%with water. N vea Visage (r)
Anti-Winkle QO Day Care (Beiersdorf, Germany) : Nivea Visage (r) is a

comercially avail abl e faci crea vertised as ffegt|ve ource of
CoQ O for skin. As th AGLAL, a%Qaei fn®) -n&l “ %19) ()

was conpar ed

Unknown Tr eat{;;ptggat@oupszﬁp; ngg7 daV\Aey rats (10~ 1g4vve(pl64 oI d mal es) ver e
pur chased from Ani nal Services, Mnash University and acclimatised to the

Depar t ment al “#hiCAEFoHous¥E - o Q4 ni TuPd of ¢ 54 day®-befdt-&°t he it Featréht s

comrenced. Aniyrebsr¥Eer € F3a80Qrd. ys assigped 4.0t reat st g5 0UPS . €N+ .82)
and housed in_individual boxes to prevent their housemates fromlicking the
formul ation fFOMAHEir BAcKst 1°F8od FathdduPl rat® bt af or y2Héf 1tef P2

Bar ast oc, Austaalisage®anchived ers.vere pr.ovicdedsfreely +:G.oup 1o-sdpte.eat ed
Goup 2 - 100 ng of CoQ Control / 200g body weight twce daily for 24 hours
G oup 3 - 100 g of TPMControl—7—20C body werght—twcedart+y—for—24—hours
Goup 4 - 100 ng of TPM 02/ CoQ / 20Qg body weight twice daily for 24 hours
Goup 5 - 190Dz88a0f N vea Vi sage (r) cream/ 200g body weight twi ce daily

for 24 hours O%&lce &gfay app 1§?§%fgﬂt29 /Pﬁogg/cggyﬁgaéﬂg %g%ggl

region of rats produced a significant (p<0.05) increase in

5 the amount of CoQl0 present within plasma (Table I). Mean
plasma CoQl0 levels were increased by 114% (p<0.05) after
treatment with TPM-02/CoQ relative to the endogenous CoQl10
levels seen in the Untreated controls. In contrast, the
CoQ and TPM Controls were only able to elevate mean plasma

10 CoQl0 levels by 26% and 22% respectively. Neither of the
latter two increases achieved statistical significance.
Importantly, TPM-02/CoQ significantly (p<0.05) elevated
plasma CoQl0 levels by 70% relative to the CoQ Control
formulation lacking  TPM, evidence for the direct

15 involvement of TPM with the ethanol in the transdermal
uptake of CoQ10.

Nivea Visage® increased plasma CoQl0 levels by 49%
relative to the Untreated Controls after a single day's
treatment. However, the amounts of plasma CoQl0 produced

20 by Nivea Visage® were significantly less (44%; p<0.05)
than those produced by treatment with TPM-02/CoQ.

Skin

Treatment with TPM-02/CoQ sgignificantly (p<0.05)

25 increased endogenous CoQl0 levels in skin by 2454% in the
first 24 hours (Table I). By 48 hours this increase had
risen to 4312% of endogenous levels. In contrast, the CoQ

and TPM controls elevated mean skin CoQl0 levels by 208%

and 33% respectively in the first 24 hours, and 621% and



daily for 48 hours Goup 7 - 100 ng of TPM Control / 20Qg body wei ght tw ce
daily for 48 hoursGoup 8 - 100 ng of TPM 02/ CoQ / 200g body wei ght tw ce
dai |y forwootwonss®6G oup 9 - 100 ng of Nivea Vi sage creaom(aUzode/ @3y body
wei ght twice daily for 48 hours Rats werys anaest hetized, wei ghed and a
region of ~5 x 4cmimmedi ately bel ow the neck was shaved. Begi nning the
follow ng day, the appropriate anount of fornulation for each rat was

wei ghed out ;3pg mpgsaged mple-sfhe r%ﬁﬁlékié&c’éﬂ!:@fca@@i' y(ﬁ)g@rakrg apfle
eveni ng) over 24, or 48 hours, using a gloved finger. The forml ati on was
restricted PagRiEude 0Pt hBSydncHeass A HAY % vERA MR indbFR ERer E8¥h whi

le groom ngconfnelysissy 0keCRQ € | Beskdh andtpleasihteésthe copplebi/ apgof

t he treat ment Berigd.rats were killed b¥ aspgééggt&% %§in CIQt as oBlood
was renmovedPh§ REETt LBTRERGEE it I"HEpaPhl's | FEcion S UbestHand
centrif UgedCbotrekparcet i oM2®% plaasha. 5The apgdeal shhvednski i 8vashwashked

t hor oughl y yggﬁ 9&%&éi¥ed wat er to renove any unabsorbed CoQ O renai ni ng on
the surface, and the a ea exci sed. CoQ extraction fromtissues and
quantitation by ¥PRC e pEodtnedeBssentWere y sd@ddfdiosdtly t he<fefhdd of

Aberg et al ineréd99a) (Dssbr) buki amvant fedpn Bt @ ofnyblgubsgpeseiintbat
and human tissues. Arch, Bi ochem Lg&ﬁygﬁﬁﬁ%‘ %30-234.. fati tlcah Anal ysi s:
Resul ts ar e BRprev$Ed WESHEan: + YapCha Gt €& =¥ W EIERNRY £ §LA¥ETEO

det er mie whkfihercddier elawes s Siafpivid calnbsai bkeenentes the tdehdrevebateblCoQ
extracted fEBQﬁB?&Qi&QS pl asma and skin between the treatnent groups .
Resul ts )

Conclusion
The TPM/ethanol formulation enhanced the solubility
15 and subsequent absorption of CoQl0 across the gkin,
significantly elevating plasma and skin CoQl0 levels
compared to control formulations which include a
commercially availilable cosmetic source of CoQ10.
Formulating compounds with a TPM/ethanol formulation
20 according to the invention has enormous potential for the
topical application and absorption of molecules known to
have poor oral biocavailability, skin specificity or
adverse side-effects that manifest during digestion.

25 Example 4
A formulation containing insulin was prepared as set
out in the description above. The details of the
formulation are as follows:

30

35



Table I - Mean CoQ O levels in plasma and skin follow ng treatnent Meal -
CoQL0 in plasma (ng/m) Mean CoQ O in skin (ng/g) Treatnent 24 hours 48
hours 24 Woune/B80kours Untreated 27 . 67 + 4 . 97 0 . PATATR2006/00483C0Q
Control 35 . 00 6 . 4536 . 33 4. 8430 . 74 +0. 201 . 73 0. 27 TPM
Control 33 . 67 +7 . 0628 . 33+5. 790. 32+0.020.61+0. 12
TPM 02/CoQ59 . 33 16 . 4742 . 33 8.806. 13 0. 9820.53

4 . 0 8 Nijvea \fsage tékedicdd + 4 . 59 2P . 83 + Grpy. (123/1951111%8 0. 0% 0.
62 0. 11 [Plasma Twice daity apptication]of II-’IVI-UZT%D\Y[O the—dorsat—T1egi on

of rats prdHﬁF&Hla significant (p<0. 05) | A%y
present w tmm@xﬂlr&SB’ﬁ ;(hTBallsHoeylaaed Mean pkasma CoQ O |l evel s were increased
by 114% (<9, ge TP;,I el vENt, \g/l th TPM 02/ CoQ relative to the
endogenous eve S seen in tHe Untrpated controls. In contrast, the
CoQ and TRMICB:h 8l 3 werertdal y TRbFefars ef evat e nean pl asma CoQ O | eveI s by
26% and 22%d QE@GﬁbﬁabM&ls)éhatNeleEM odfathejlatter two increases achieved
statisticag i i.can 0 tly, TPM 02/ CoQ significantly (p<0.0%)
el evat ed pl tocngﬁ:tgé' (fgflelrg eblrS % % el arl ve to the CoQ Control formnul ezti on
| acki ng TFI\?IOC@@?ﬁéfﬁcﬁhqsﬁha‘?%ejl rect invbolvenment of TPMwith the ethangl in
t he transdetfgmhoupt ake of CoQ O Nivea V|sege (r) increased plasma CoQ(O
| evel s by |4 (V%rel at 5}@ to the Untreated ugntroTs after a single day" s
treat nent. IIUVVCVCI —the—anpunts—of ﬁLﬁs hnq%‘ﬁfﬁdﬁbcd‘ b_y' N-vea A\%;IJS_("JlLfe
(r) were sipreficantly less (44% p<0.05)atheniettose produced by treatnent
with TPM 02/ CoQ Skin Treatnment with TPM 02/ CoQ significantly (p<0 05)

i ncreased endogenous CoQ O levels in skin by 2454%in the first 24 hours
(Table | ) EX¥PUB Pours this increase had

This example investigates the transdermal delivery of
5 insulin formulated with TPM.

FORMULATION COMPONENTS LISPRO, human analogue of insulin (E1li
Lilly)

Bovine Insulin (Sigma)
3-[**5I}iodotyrosyl Al4) insulin, human
recombinant (Amersham Biosciences, Code

IM166, Batch B0602) ('*°I-insulin)

TPM - mixed o-tocopheryl phosphate (TP) and
di-tocopheryl phosphate (T2P; 2:1)

DOSAGE FORMULATION 32.5 U LISPRO per kg of body weight

COMPONENTS 10 U bovine insulin per kg of bodyweight

1257-insulin (human recombinant; 400nCi) per

rat

2% TPM formulation

Experiments 1 to 3

ANT MODEL Sprague Dawley rats

Sex: male
SPECIFICATIONS .
Body weight range: 220 - 450 g

Age: 10 - 12 weeks
Experiment 4

ANIMAL MODEL Pigs




risen to 4312% of endogenous levels. In contrast, the CoQ and TPM control s
el evated nean skin CoQ@ O | evel s by 208% and 33% respectively in the first
24 hour s,wando®Bdidsand154% by 48 hours. Wil e significarCT(A1R006069839t he
magni tude of the increase followi ng treaggrent with the TPM Control may seem
to be of little interest. TPM 02/ CoQ produced increases in nean skin CoQ O
relative to the CoQ Control of 728% and 512% after 24 and 48 hours
respectively . Mean skin CoQ O levels were significantly (p<0.05) increased
(151399 by TPM @2/ GoQ ho gd to Ni e ().,
which failed to si élni fi ?aérﬁﬁla?% evg%%%ﬁﬁ&%oq O Véggl S égg\(/ighﬁ'%%se steen in
t he ot her cantiependentmilyat idmsonstGaia ustlon TheadP8tetnhanobeflaraulat iodn
enhanced the_soluybility and subseguent absorpti,on of CoQ O across the _skin,
ST gni {1 cant APS0Perat i ng e na dn ski OB HERS s camsatad | &oBdED
formul ati ongawhinGR thBdlivde a oppieRfil kpravabkabl ewees Ml i hSOULR 1%

CoQ O . Formul ati ng conpounds with a TPM ethanol formulation according to
the inventi éAshddnenoPnoiissfot @Atiay forsehent oprekbg apfhitRitGlon aw 2
absorption of Tpheguhqsdnoy.Le haye Bags aral DAYALLAD | id Y. sl
specificity or adversé side-efrécts that manifest "during 'di gestion. anpl e
4 A forml atirensdertnailni dglivnety i Wavassgyepsa@dbgs iseirastded Niih@lasma

description .abme. The_det ﬁi | s of the fornulatjon are as fol |l ows: Exanpl e 5
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Experiment 1: Increasing Plasma Insulin Levels

The dorsal skin region of male Sprague Dawley rats

15 (220-300g) was shaved under light anaesthesia (ether) the
day before the experiment. While asleep, the rats were
weighed in order to calculate the dose of nembutal and
treatment formulation required for each rat. Rats were
fasted overnight (~16h) with free access to water.

20 Rats were anaesthetised the following morning and
maintained under anaesthesia for the duration of the
experiment. The test formulation contained 2% TPM, bovine
insulin (3U/100ul; Sigma), ethanol (30%) and carbomer (1%)
made up with water. Rats received a final insulin dose of

25 10 U/kg of bodyweight. The control group received the
same formulation containing TPM but without insulin.
Control (n=2) and TPM-Insulin formulation (n=2) were
topically applied and massaged into the skin with a gloved
finger. Serum was collected 1, 2, 3, 4 and 6 hours after

30 administration.

A competition radiocactive immunoassay (Linco Research
Inc.) specific for bovine insulin was used to measure the

amount of insulin present in the serum samples.



adm ni stration. TPMwas fornulated with either bovine insulin, a fast
acting insulin analog (LISPRO , or a radiol abell ed human reconbi nant
i nsulin. BocoessBiwk transdermal delivery was assessed bpCrmane@aoas3pn
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fasted overfaghtbpovibh)atw d habsee ofcces® tCi per rat (n=4). Control

rats (n=5) received a formulation without TPM, in order to
address the role of TPM in transdermal absorption. Rats
15 were housed individually after application with free
access to food and water. After 5 hours, the rats were
sacrificed and the organs removed, weighed and placed in
scintillation vials to determine the total amount of
radioactivity in each organ. The skin was washed to remove

125

20 any unabsorbed I~“’-insulin remaining on the skin surface.

Experiment 3: Lowing Blood Glucose Using Transdermal

Insulin
Sprague Dawley rats (220-300g) were prepared for the

25 topical administration of for:mulations as per Experiment
1. Rats were fast:ed overnight (~16h) with free access to
water.

The fast acting human insulin analogue, LISPRO (Eli
Lilly), was formulated with 2% TPM, 30% ethanol, 1%

30 carbomer and water to form a gel (TPM-LISPRO). The
treatment group (n=15) received a topical application of
TPM-LISPRO (dose of 32.5U LISPRO / kg body weight) 30
minutes prior to the glucose load to allow the LISPRO time



water . Human reconbi nant insulin containing a radiolabel (1251-1nsulin,
Amer sham Bi osci ences) was fornulated with 2% TPM 30% et hanol, 1% car boner
and wat erwbaodeor3ssoa gel (TPM 1251 -1nsulin) . TPM 125] peirmaizhionovsss
applied topically (as above) at a dose afo -4 00 nC per rat (n=4) . Control
rats (n=5) received a fornmulation without TPM in order to address the role
of TPMin transdernmal absorption. Rats were housed individually after
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with free access to water. ast acting human 1 nsulin anal ogue,
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water to forma gel (TPMLISPRO . The tr.eatnent group (p=15), received a
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the tail us2ng &ovedi.sefise DpppdmPBlwossdd levsés measured immediately
before glucose load were subtracted from all subsequent
values to determine the change in blood glucose for each
rat during the experiment. The average change in blood
15 glucose was calculated for each time point and plotted
(Figure 3). As non-diabetic rats were used in this study,
the efficacy of TPM-LISPRO was judged as a reduction in
peak blood glucose relative to control animals.
The area under the curve was calculated for

20 individual rats and the population groups were compared

using the Student's t-test.

Experiment 4: Lowing Blood Glucose Using Transdermal

Insulin
25 Eight pigs with two surgically prepared catheters

were prepared at least 5 days before the study. Pigs were
trained to consume their feed at approximately 3:00 pm in
the afternoon so that they were acclimatised to an
overnight fast. The experimental design was a single

30 reversal with the two treatments being the TPM-02 gel
containing insulin or the TPM-02 gel without insulin.
Intravenous (IV) infusions were separated by at least 1

day. On the day of an infusion pigs were bled every 15



Moni tor (Abbott) . The bl ood gl ucose | evel was neasured 5 m nutes after
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Blood glucose data was analysed using REML with the
fixed effects including treatment (control or insulin) and
15 time of blood sampling while the random model included pig
and bleed day. In addition, blood glucose were averaged
over the pre-treatment period and over both the last 2 and
4 samples. These data were also analysed using REML with
the fixed effects being bleed time (either before or after
20 application of gel and infusion) while the random model
included pig and bleed day. For these latter analyses the

data were subject to log-transformation.

Results and Discussion

Pilot Experiment 1: Increasing Plasma Insulin Levels
25 In a trial experiment, topical application of TPM-

insulin was able to increase the blood sera levels of
insulin (Figure 3). In both treated animals the increase
in sera insulin levels peaked 4 hours after treatment.
Insulin levels in control animals declined over this
30 period or failed to reach similar levels as the treated
animals. The small number of animals used in this pilot

experiment means that statistical evaluation 1is not
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absorption of “hot” insulin and subsequent distribution
(if any) throughout the rat. Results show that TPM was
15 able to successfully drive the transdermal absorption of
127 -insulin (Figure 2). Levels of radiocactivity detected
within the skin at the site of application were
significantly elevated (p<0.001) in comparison to control
animals. As the skin surface of each rat was washed, this
20 radioactivity is present within the deeper skin layers.
Importantly, subcutaneous fat directly below the area of
application contained significantly (p<0.05) increased
levels of radioactivity compared to controls, conclusively
demonstrating the ability of TPM to drive the absorption

25 of insulin across the skin to the underlying tissue.

Example 3: ILowering Blood Glucose Using Transdermal

Insulin.
Having demonstrated the successful transdermal

30 absorption of insulin when formulated with TPM, we sought
to examine whether the delivered molecule could
effectively enter gsystemic circulation to lower blood

glucose. Fasted rats were subjected to a glucose



TPMwi th a radiolabelled formof insulin, with the aimof using its

radi oactive decay to nonitor the transdermal absorption of "hot" insulin
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the skin. Expenlsmnt 4 : Loweri ng’ Bl ood G ucose Using Transdermal Insulin

This study expanded on the rat study in which glucose
y P Thgs study expandedyon the raéJstu§§ in which glucose

tolerance tests showed that the transdermal insulin
formulation penetrates the gkin and is Dbiocavailable.

15 This was assessed in pigs with an IV glucose tolerance
test using TPM-02/Insulin.

Methods were refined by replacing the initial oral
glucose tests that did not work as anticipated, with an IV
dosing of glucose. In addition, xylazine (a chemical that

20 inhibits insulin being released in pancreas) was co-
infused with glucose.

The overall statistical effect of TPM-02/Insulin was
highly significant (p<0.005). The most obvious effect
appeared to be over the latter part of the infusion when

25 Dblood glucose had reached plateau. At plateau, the
increase in blood glucose was significantly lower in the
pigs receiving the transdermal insulin preparation which
represents a marked improvement in control of glycemia.
The data indicate that insulin was absorbed transdermally.

30 The simultaneous infusion of glucose and an inhibitor
of insulin secretion such as xylazine appears to be a good
model system to measure transdermal delivery of insulin.

Further work should extend the use of the current model to
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AR vt ppee B AR T L AT
tocopheryl phosphates (TPM) can successfully drive the
transdermal absorption of large molecules such as insulin.

15 Increased insulin 1levels were demonstrated within the
dermis at the site of application, the subcutaneous fat
below and within the blood. Importantly, glucose
tolerance tests indicate that the delivered molecule is
active and able to effectively lower blood glucose. This

20 is a positive finding for diabetics, offering hope that a
non-invasive insulin delivery method may become available
to alleviate the discomfort of daily injections.

It is proposed to conduct experiments using vertical
diffusion (Franz) cells, with skin from pig and human, to

25 test the flux rates and permeability of multiple variants
of the formulation. This technique will allow faster

optimisation of the TPM-insulin formulation.

30 Example 6

A formulation containing atropine was prepared as set out
in the description above. The details of the formulation
are as follows
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Example 7

TPM vesicles containing a mixture of the

monophosphate ester of a-tocopheryl

phosphate (T,P) in a 2: ratio

gastric and intestinal juices

(TP)

were exposed to simulated

and di-tocopheryl

so as to determine whether

enteric formulations of the present invention could

withstand the conditions of the gut.

Vesicles were prepared with 2% TPM including the

fluorescent dye Rhodamine 6G,

and an analysis of the

distribution of the vesicle population was done with

fluorescence activated cell sorting

(FACS) .

Simulated gastric and intestinal juices were prepared

according to the US Pharmacopoeia. Gastric juice was an

acidic solution of pepsin enzyme, at pH 1.2.

Intestinal

juice was prepared with pancreatin powder made up

in a phosphate buffer at pH 6

.8.

The vesicles were exposed to both juices separately.

Exposure to the simulated gastric juice created larger

vesicles and/or aggregates of

vesicles. Exposure to the

simulated intestinal juice had almost no effect on the

appearance of the vesicles, and they maintained the

original size distribution.



in a phosphate buffer at pH 6.8. The vesicles were exposed to both juices
separately. Exposure to the sinulated gastric juice created |arger vesicles
and/ or agyoegarB3soef vesicles. Exposure to the sinul at e#Crmasdsioed39j ui ce
had al nrost no effect on the appearance afs the vesicles, and they naintained
the original size distribution.Exanple 8 A formul ati on contai ni ng was
prepared from conpl exes of TPM as set out in the description above to

exam ne if gosphexeg of TPMw Il formvesicles. The details of the

formul ation are as follows: Vesicles were fornmed according to _this

formul ation® AW *TbnBPRERARLNENFF0r RESHPLERe HFPH RIS hgoLas
used in thi'BPIderCEl(’jijﬂteltOFbLﬂOeinnOEhél rﬁdsdﬁ‘h@ﬂmnhbaﬂedﬁbn’%@ca’&tﬁr@wh!de
any variants_or.additi ations and inpro t he_i pyvention
will be read?Ty&hpar é’%t slfp(gqt%gjsfe g F19% ar ifﬁ Slé%ar}g % att8ns
and i npsovefiennslationnaeadad fol:beww:thl n the scope of this
invention.Clains 1 . A carrier for adm nistering bi oI ogi caIIy active
COHDOUHdS Uﬂp1iaiug ofre—or—rore—Ct=CA—alrcohots; pU|yU|a anu*ﬁﬁryﬁﬁfa

t hereof, water and onénwmrediemte di and/ or rmno (el ect ron/%r ansf er agent|)
phosphat e dﬂdry/i‘irhl‘él%ﬁd%fo gg(gml exes thereof, , . A carrier according td
claim1 whj - al cohol's, pol yol s and pol yners thereof are

sel ect ed flerficPRertjr BRPFREBER Mkt 41§ &FPMei hanol , et hanol , pr opanol

i sopropano| corRut AN TandrGlye02 3 QhcONDi nations ther eof. 3. Acarrier
according to claim2 in which the G _4 alcohol is ethanol. 4 . A carrigr

according F%P FPEPT £Oor 'MW R T qhi ch

ester of o-tocopheryl and T,P

refers to di-tocopheryl phosphate.

Ethanol 30%

Water gs to 100%

Vesicles were formed according to this formulation.

The word ‘comprising’ and forms of the word

10 ‘comprising’ as used in this description does not 1limit

.the invention claimed to exclude any variants or
additions.

Modifications and improvements to the invention will

be readily apparent to those skilled in the art. Such.

15 modifications and improvements are intended to be within

the scope of this invention.

20

25



the C -4 al cohol, polyols and polyners thereof is present in an anount of
0.5to 50% 5 to 40%or 10 to 30% 5 . A carrier according to claim1l in
whi ch compoizs@si3asee or nore di- (el ectron transfer agenPLTpRs@NR0SS9
derivatives . 6 . A carrier according tayclaim1l which conprises a

conbi nati on of one or nore di- (electron transfer agent) phosphate
derivatives and one or nore nono- (electron transfer agent) phosphate
derivativess1fims A Carrier according to claim11 in which the diand/ or
nono- (el ectron transfer agent) phosphate derivative is a phosphate ester
of electron transfer agents in which the phosphate is ortho-phosphate or
pyrophosphat ¢ di - Or #@hpiesUbSdtt Li@fEi dteel gt reToloGNCAETy agedt Bve8 . A
carrier according to claim.,1.in which the diang!_gr ngno- éelectrfn 1
transf er ag%‘?ﬂfio‘grh pREFRTdE M Pat PVR 0P e IABF exéd "Hhe PeGPCd Se el RRE¥A ¥ 1 om
the grodp candi plolymenfs hyHeerpfchromeer plosphathe deri vedrevedi podpbmat e
derivative gui i d fior ct . ; r ent
Kl and ubiéﬁﬁ%%ng%ﬂ%§%$%§yq%%%o é%gig&%%%@phgﬁggég%%%atﬁggé?ggg %?fe?%l
phosphat e deenmkaieestee@Ecor bi c aci d phosphate derivatives. 9 . A

carrier according to claim8 in which the hydroxy chroman phosphate
derivatives are selected fromthe group consisting of al pha, beta, gamm
and delta tdcol pHospRATESHerdSRRY i RO efartioner ME15Rd Yackhfc Gofas. 10
A camr(])i er?mﬁnsh IH;\}’Igpb(Cij@!l&i nutt | porine st hﬂw_.etml ahesrﬁaaate@;@e}_riﬂmmve is
a tocophery, osphate derivat.i.ve or tocotrienol phgs te derivatiye.
11. A carri lFig)acg%ﬂipng Cioélscﬁsatllrﬁglo ?ﬁ \/\Hleghapﬁg’toce&%%rhogls’phagléo errl?%l/ati ve
i s sel ect edi$opropdrolr doptanndi and nglypfols -or ocophényt iphesphareor .
derivatives, di- tocopheryl diphosphate derivatives, di- tocotrienol

phosphat e _ _ , _ _
A carrier according to claim 2 in which the Ci.4

15 alcohol is ethanol.

4. A carrier according to claim 1 or claim 2 in which
the C;-C; alcohol, polyols and polymers thereof is present
in an amount of 0.5 to 50%, 5 to 40% or 10 to 30%.

20
5. A carrier according to claim 1 in which comprises
one or more di-{electron transfer agent) phosphate
derivatives.

25 6. A carrier according to claim 1 which comprises a
combination of one or more di-(electron transfer agent)
phosphate derivatives and one or more mono-(electron

transfer agent) phosphate derivatives.

30 7. A carrier according to claim 1 in which the di-
and/or mono- (electron transfer agent) phosphate derivative
is a phosphate ester of electron transfer agents in which
the phosphate is ortho-phosphate or pyrophosphate di- or
mono-~-substituted with electron transfer agents.

35

8. A carrier according to claim 1 in which the di-

and/or mono- (electron transfer agent) phosphate derivative



derivatives, nono -tocopheryl phosphate derivatives, nonotocopheryl

di - phosphat e derivatives and nono-tocotrienyl phosphate derivatives . 12 .
A carrierwacoaviddivg to claim 1l in which the tocol phospoata2devioessdi ve is
a di - tocopheryl phosphate derivative . 483 . A carrier according to claim
11 in which the tocol phosphate derivative is a conbination of a

di -tocopheryl phosphate derivative and a mono -tocopheryl phosphate

derivative oy ldomp fe&a@értﬁérésgorl@' %1%%@@@&[3 ﬂr{é vx%}&%@&é%t@ §f

nono- tocopheryl phosphate to di-tocopheryl phosphate
2:1.15. A c@Fri é’rydé&?%fr di ABTPBaR| auRﬁqsmﬁWu cRepR¥adiawd). orPheRpbate
(el ectron td@ﬁg«z‘;@tm@@sehaqﬂndeél mtm\ge the neanied WdindNef 06188t ton

conpl exi ng gent to forma Qnp A carrier_according to,_claim 15
1 Whi ch ChESSBRETExi A Hhant & 08 et THEM T he TR ConerSoFREoOR
anphot eBi ¢ §hm$pha9ﬂtsderbwabmvessuréaltaﬁesolanphosphade hdeingahitesgen
functional greups. l@r L £ gggﬁgtgl r QQV gids having nitrogen

car I'ng

functional groups. accor aim 16 in which the
conpl exi ng agent has the fornula (rry - NR7R8R9 (IDin which R7 is selected

fromthe group consi&iiApesf aé‘éoiéalﬁgkxb enLiianal |:}h|vm:§£1&lpﬁl@éi Ryasgskponyl ;
and R8 and are |nge§R£dent selected fromthe conS|st|n§ of H,

CH2COOX, atey B 9650 A€ | Seld TOWR
2 CH2 CHDECH 2SEBXs bi ngHAEHE CHRRCHL2ER) i w:nd: hied s tbgoNaphsphate

alkan0|an]n§erivatives in enantiomeric and racemic forms.

10. A carrier according to claim 9 in which the tocol
phosphate derivative is a tocopheryl phosphate derivative

15 or a tocotrienol phosphate derivative.

11. A carrier according to claim 10 in which the tocol
phosphate derivative is selected from the group consisting
of di-tocopheryl phosphate derivatives, di-tocopheryl di-

20 phosphate derivatives, di-tocotrienol phosphate
derivatives, mono-tocopheryl phosphate derivatives, wmono-
tocopheryl di-phosphate derivatives and mono-tocotrienyl
phosphate derivatives.

25 12, A carrier according to claim 11 in which the tocol
phosphate derivative is a di-tocopheryl phosphate

derivative.

13. A carrier according to claim 11 in which the tocol
30 phosphate derivative is a combination of a di-tocopheryl
phosphate derivative and a mono-tocopheryl phosphate

derivative.

14. A carrier according to claim 13 in which the ratio
35 of mono-tocopheryl phosphate to di-tocopheryl phosphate is
4:1 to 1:4 or 2:1.



provi ded that R8 and R9 are not both H and when R7 is RCO, then R8 NCH 3
and RO is (CH2CH2 )YN(C 2H 40H)-H 2CHOPO 3 or R8 and R9 together form N(CHa)
2N( C 2HAGMDChD62IBEXDs 18. A carrier accordi ng to clai m 17 pcm/Ax2dasinoodse

conpl exi ng agent is arginine, |lysine or glsaurylim nodi propionic acid. 19 . A
carrier according to claiml1l in which the electron transfer agent phosphate
derivative or conplex thereof is present in an anount of up 11% 1 to 11%
or 1 to 3%20. A carrier according to claim1 in which water is in an

anount of 50 to 99% 60 to 95%or 70 to 90% 21. A carrier accordin

claiml whith-is ih REHSEM dFCQEIiIRFedC 922a1R car dPervibeldr g gb claim

21 in whi chahdipodi anBier ( @Ieéﬁh&awe%ﬁmdﬁ %d@hh&eﬁooagnﬂr%m@ 509nm or
300 to 500nm _23. .Use, of one or no

re cohol s, ol ol ynmers
ther eof, wat®?FCaRd dﬁ%t r<ﬁﬁ%e°6.-m8ﬁ8/o$° a#%Xl?%l iﬁhs%@g MagBnt)
phosphate desmpad¢xves or conpl exes thereof in the nanufacture of a carrier
for admnistering biologically active conpounds . 24 . A process for the
preparation of the carrier as defined in claim1l which conprises the steps
of : (c) conmbdfni ng dBneCarriwre AW COBHHNDr ®WOnocladhectPoninravisier agbat)

phosphat e d@&my@éxx&g Qéeﬁ@”P£e§§§e&E§aeﬁ£omﬂEﬁeogﬁoﬁb HBﬁ@lgklﬂgab§0h0|5
her eof ; water to the conbi nation of

pol yol s or ggp%ners ; g
step (a) 9F?B?ﬁuﬁ§?féﬁt@6§ﬁwls ?Eﬁ%Pb oFHﬁF@&FP?téetFWEJEbnﬁSﬁﬂE and
a carrner Cloarpingi hd tadgednr fmickiGndl groups and proteins containing

amino acids having nitrogen functional groups.

17. A carrier according to «c¢laim 16 in which the
complexing agent has the formula (II):
15 NR;RgRg

(II)
in which
R; 1s selected from the group consisting of Cs.2; alkyl
20 optionally interupted by carbonyl; and
Rg and Ry are inaependently selected from the group
consisting of H, CH,COOX, CH,CHOHCH,SO3X, CH,CHOHCH,0PO:X,
CH,CH,CO0X, CH,CO0X, CH,CH,CHOHCH,503X or CH,CH,CHOHCH,OPO;X
in which X is H, Na, K or alkanolamine,
25 provided that Ry and Ry are not both H and when R’ is RCO,
then R® NCH; and R’ is (CH,CH,)N(C,H,OH)-H,CHOPO; or R® and R®
together form N(CH,),N (C,H,OH) CH,COO.

18. A carrier according to c¢laim 17 in which the
30 complexing agent is arginine, lysine or
lauryliminodipropionic acid.

19. A carrier according to c¢laim 1 in which the
electron transfer agent phosphate derivative or complex

35 thereof is present in an amount of up 11%, 1 to 11% or 1
to 3%.



al cohol s, polyols and polyners thereof, water and one or nore di- and/or
nono- (el ectron transfer agent) phosphate derivatives or conpl exes thereof
26. A fwormdeai3szma according to claim 25 in which the lpcolaagi@alobsgsacti ve
conmpound is a pharmaceutical or a phosphage derivative thereof.27. A
formul ati on according to claim26 in which the pharmaceutical is selected
fromthe group consisting of vitamns, phytochem cals, cosnetic agents,
nutraceuti cghs, ho , t % I t o uglkei;
acids . 28. él,g\ for W%thg?%%egﬁ%gr In n%gtéogclplrﬁ%ﬂ;% n%\/\h?’fékgﬁ Qgﬁgr (rir%cegltl cal
i s sel ect ed®Fr 8RPHURE §Lod® @§n§9§tr| kg &P &5Fed@Fol’dptlbc 20%ar coti c anal gesic,
anti- inflamatory, anticancer agent, antihistam ne, anti-angina agent,
antidyslipi daem c, anti-diabetic, .and hornmone, anal ogue, 29. A formul ation
accordi ng t 6 cl ai nT*283 1 AP e arsthceititat TEICR éEt &8 FRSmOFE
group cansi sffi ngsdt-les-enzyne Q , human par at hyr oi d hor none, insulin,
gl ucagonl i ke peptide, norphine, oxycodone, el astin, retinol and col |l agen.
30. A formulation according to claim25 in which the biologically active
conpound i s2Bresend | aaxrigmousccotdipdt ots% clagm 023% dn Owbich 2%he31. A
formul ati ongaggaEdir-ng otﬁéakf@s%l@e' GRy Tt BB 1G0MRIORES L d1eEoe¥BRKEN S
. 32. Afornulation according to claim31 in which the excipienis are
sel ected fr8m A8 §Podf%Bhsi sting of sol vents, thickeners or gelling
agents,1surfactants, buffers, enollients, svveeteners di si ntegrators,

flavours, c ours rese vatlves fragrances troI es a f|Imf am ng
pol yner s %g ﬁlﬂa i OB acc olel"H%Eio él’gfm ]%/lﬁ“( and

polymers thereof, water and one or more di- and/or mono-
(electron transfer agent) phosphate derivatives or
complexes thereof in the manufacture of a carrier for

15 administering biologically active compounds.

24. A process for the preparation of the carrier as
defined in claim 1 which comprises the steps of:
(c) combining one or more di- and/or mono-
20 (electron transfer agent) phosphate
derivatives or complexes thereof with one
or more C;.4 alcohols, polyols or polymers
thereof; and

(d) adding water to the combination of step
25 (a) .
25. A formulation comprising a Dbiologically active

compound and a carrier comprising one or more Ci;-C4
alcohols, polyols and polymers thereof, water and one or

30 more di- and/or mono- (electron transfer agent) phosphate
derivatives or complexes thereof.

26. A formulation according to c¢laim 25 in which the
biologically active compound is a pharmaceutical or a
35 phosphate derivative thereof.



excipients are present in an amount of up to 5% 34 . A nmethod for

preparing the formulation defined above conprising the step of combining a

bi ol ogi cavbyeaevissmcconpound With a carrier conprising ORETHU20M083D - C4

al cohol's, polyols and polymers thereof, water and one or nore di- and/or

nono- (electron transfer agent) phosphate derivatives or conplexes thereof
35. A nethod for adm nistering biologically active conpounds which

t:orrprl ses the7step (Ifo:ﬁrﬁmiutﬂtdlﬁ Ta*&d%'cﬂ'r@;gl eal | y1a¢hi ves conpoynd oy t bha
carrier conpris al.cohol s, polyols and polyners

i ng_one,
t hereof, wat®? alé‘?t%c%lh%l%?’l nﬂ'rge ?188H85a0r T¥hotPPel FEPYRN Cﬂ“&ﬁssf‘:éngag‘éﬁt)
phosphate devitvainves phytoapbmxealbherc@@tnet&@ dgéfﬂtéﬂodnaﬁﬁ@ééluﬂﬂcépspl aim

25 0, U ch AbebLOL 00 51 Yade!) v, EOBROUDK: 1T SRLLLELR £ g0 UL o

by patent era ent eral ansdef
rectal, wagi®#atdsintranasal or intrapul nonary adni ni stration.
28. A formulation according to claim 27 in which the

pharmaceutical is selected from the group consisting of a
neuroleptic, narcotic analgesic, anti-inflammatory, anti-
10 cancer agent, antihistamine, anti-angina agent,

antidyslipidaemic, anti-diabetic, and hormone analogue.

29. A formulation according to claim 28 in which the
pharmaceutical is selected from the group consisting of

15 co-enzyme Q, human parathyroid hormone, insulin, glucagon-
like peptide, morphine, oxycodone, elastin, retinol and
collagen.

30. A formulation according to claim 25 in which the
20 Dbiologically active compound is present in an amount of up
to 5%, 0.5 to 3% or 0.5 to 2%.

31. A formulation according to claim 30 which further
comprises other excipients. ' '
25
32, A formulation according to claim 31 in which the
excipients are selected from the group consisting of
solvents, thickeners or gelling agents, surfactants,
buffers, emollients, sweeteners, disintegrators, flavours,
30 colours, preservatives, fragrances, electrolytes and £film
foaming polymers.

33. A formulation according to claim 31 in which the
excipients are present in an amount of up to 5%.

35
34, A method for preparing the formulation defined
above comprising the step of combining a biologically
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active compound with a carrier comprising one or more Ci;-Cs
alcohols, polyols and polymers thereof, water and one or
more di- and/or mono- (electron transfer agent) phosphate

derivatives or complexes thereof.

35. A method for administering biologically active
compounds which comprises the step of combining the
biologically active compound with a carrier comprising one
or more (C.-C, alcoholé, polyols and polymers thereof,
water and one or more di- and/or mono- (electron transfer

agent) phosphate derivatives or complexes thereof.

36. A method according to claim 35 in which the
biologically active compound and carrier are administered
by patenteral, enteral, oral, topical, transdermal,
opthalmological, rectal, vaginal, intranasal or

intrapulmonary administration.



