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CARRI ER FOR ENTERAL ADM NI STRATION Field of the
Invention This invention relates to a carrier for use
w0 poobloe26ent er al admi ni stration of biol ogi cal | yPE/AUR®5/001159
conmpounds. Background of the Invention In this
speci fication, where a docuneht, act or item of
know edge is referred to or discussed, this reference
or discussion is not to be taken as an adm ssion that
t he docunent e he
priority datémaﬁéﬂﬁiEFﬁ%ﬁhﬂ%ﬁéggg@?&&%%ﬁﬁéfﬁﬁﬁi; or
known to be relevant to an attenpt to solve any
problemw th which this specification is concerned.
The maj or objective in drug delivery is to obtain an
Figlsheldbe Iuneation ol ogi cal effect at a desired site of
action. The choice of formnulation can be critical to i
Thik énvefitiorcletes &f a eardenfgr use e thetehisrah pdainistrgtion ofdriolggigallygpctive
will be sub-optimal if it does not possess the correct
cquipyysindchem cal properties to allow rel ease fromthe
formulation at the target site of action. Drugs are
Badlgsenidof tha Inkiehtien ent forms which are usual ly
classified as enteral or parenteral. Enteral refers to
Irf B {sEpe@ficalioiliwhesd 4 @dcumBnipMidt ©RitérA bOkivBviedpieds fefigredne or discussed,
body through the gastrointestinal (d) tract.

thReandRE 3t d1§<§1f5§51§1stn@t @l Ye tA1Q0 B aPhdrRigsidihet thatbdithed) aethor item of
do not involve the G tract. This classification

| h own to be
lqmvagél%el v p {ahlgﬁat)ﬁﬁrtdaﬁe %rttotf‘@orﬁqov\%%hl ik ASWIRESS 8Fknown to b

speci inetic issues ich do not arise
re#%v{agtbtg ah %Rér?]ﬁc% sd’lﬁy&ﬁ}r?ﬁlé}g ?ﬁ{h é{’e}%&é{l} %Fsl' spfaélﬁ @Jtlo{g ?s;]cﬁ)gcemed
adn1n|strat|on dlffers mar kedl y as |Ilustrated in the
Thohlapobgctivalih drugrieBveny isAd nbtainsinrappiopriatPhiodegienl affect at a desired
Adm nistration Pills, tablets and capsul es I ntranasa
siee\sti doii6n. I Bliel BicEDE BEmehatant@be RrieigeA tathe effcacy of a drug since the
Subcut aneous adm ni strati on Sust ai ned-rel ease

bidh &Ry b @RS Wilte3ObLSFtithalrif it Ab&Giot PEkSess the correct physiochemical

properties to allow release from the formulation at the target site of action.

Drugs are presented in different forms which are usually classified as enteral or parenteral.
Enteral refers to forms of administration which involve entering the body through the
gastrointestinal (GI) tract. Parenteral refers to all forms of administration which do not involve
the GI tract. This classification highlights the fact that the GI tract introduces specific
pharmacokinetic issues which do not arise with parenteral routes, in particular, first pass
metabolism through the liver. Generally the form of administration differs markedly as

illustrated in the following table.

SUBSTITUTE SHEET (RULE 26) RO/AU
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Oral liquid preparations Intravenous injections

Bucchal / Sublingual adm nistration Topical
w@e@parzambl ons Rectal adm nistration Transder maPCT/AU2005/001159
adm ni stration Enteral delivery involves adm nistering
the drug via the @ tract whére the drug i s absorbed
and distributed via the bloodstreamto the target site
of action. Drugs delivered orally are absorbed through
Hobali Adrgiatsirition dr ugs del i ver eBarbnterahAdininisirmtiombsor bed
throughdthﬁ nmout h and drugs delivered rectally are
Sor through the rectum ' i

Iﬁ@spgaﬁgegsn ndézraipﬁugeé nor mal di ges |veasg$i§?}é§i§%asdo§f the G
tract. Once the oral drug formul ati on has been
Entevic-avared prepatationsel s t hr ough Sihsutageqis adminisicgtione
stomach. The stomach has three tasks to do: (1)
%itts&[n%ﬁ-?elmle gﬂglél‘%GB%sr es the UPRRGLNRASMarMjedtldss St omach

o reflax an ccept large vol unes of swal |l owed
material; (2) conbine the swallowed material with
Qiabjbgtd pepiratios whi ch requi r eURKRDOUHIRFCUPET t of t he
stomach to m x these naterials by its muscle action;

Bagdnd 3 uiRu a!dhﬁrlligt%foﬁ nts sl eupitaliphipardibes smal |

Intestine. Several factors affect enptying of the

stomach, _including the nature_of the food (majnly its
Regtal adminiiistien n content) and CH®S P]eaéinﬁ?‘g%@elé
action of the enptying stomach and the snall
intestine. As the food is digested in the small
intestine and dissolved into the juices fromthe

ERGACeBasy ihvolRE adihiktdrio@isd drog viattReGL @it evhiete thé ditub és absorbed
intestine are m xed and pushed forward to all ow

and WdMife 9 8R  Qstrdahd B thetargdt dite @F adthtf. BrG@SdeBillered orally are

nutrients are absorbed through the intestinal walls.

e : ' t
ab%%ﬁec‘é@%é%ﬁZﬁﬁ%@eﬁ%ﬂ#%%?“%?%%E??"@?“%ﬁ?%82%‘;%5 AR Gph@outh and
cont r.o he t f kv o/ renoval from
drfl%se&e:ilg?rﬁéfe“saiﬁl? éi%aag’gor?%@%ﬁ giﬁ lt}%eﬁé&g%ib machenpti es the
drug into the small intestine and (2) the tinme spent
Oiahdélivery intigshilérmbon theavtmileligesidveaiveasys obthe GI tract. Once the oral
Unfortunately, these processes cannot be controll ed.
driie Y&M@latioR Yad teeh Ewslidwed ittravalsitl@bigh the tstiphagus ¢y thg stomach. The
before, after or with food it is possible to optim se

stbiSchelal 8frte @ikstb8SC(1)5RF@S $Bfch requires the upper part of the stomach to relax

and accept large volumes of swallowed material; (2) combine the swallowed material with
digestive juice which requires the lower part of the stomach to mix these materials by its
muscle action; and (3) empty its contents slowly into the small intestine. Several factors affect
emptying of the stomach, including the nature of the food (mainly its fat and protein content)
and the degree of muscle action of the emptying stomach and the small intestine. As the food
is digested in the small intestine and dissolved into the juices from the pancreas, liver, and
intestine, the contents of the intestine are mixed and pushed forward to allow further digestion.
Finally, all of the digested nutrients are absorbed through the intestinal walls. The undigested
materials are propelled into the colon and expelled. The normal digestive processes which

control the rate of drug delivery to / removal from the target site are (1) when the stomach
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The chem cal environnent of the G tract is also

inportant to oral drug delivery. The drug nust be in a
wo eooaovdepch is stable at the different pH of tPEI/AU2005/001159

various parts of the @ tract. If the drug fornms a

non- absor babl e conpl ex or is Hegraded chenically or

enzymatically then this wl | _decrease absorption. T ,
empitigythadene 1nioghke weall integ@nepnd 67 thi PR &P mftﬁaﬁvaeggiﬂ% t%gtebef"re

absorbed. Sedinmentation of the drug involves the drug ..
abgasptiem JInfoltunatelia theise ProsessprePan e PEHIPL ﬁg HAewss yPgficting a

Adsorption onto lumnal solid particl|les involves
pasiantitel ke ddmgticfige tafrer etrwigh fopd its passiblertp opiingise He effectpf these

fromsolution. Both sedinentation and adsorption
pro@sgesase absorption of the drug. In nmany cases,

degradati on and conpl exati on can be circunvented, or .

Ll 1 ni i hen cal i on.:
Tf%ﬁ:aplgg?g eé@rg%{{‘?rﬁ g;? the %Paatglrsnﬁfé? 1m. dériél(énn orsgzhl%lh!rlﬁo{égtvlexgh Tthg drug
i St Gp i g shiter T P (Ao s B LR ot 16
drzlg Ecgﬁ)gg nt@g;b{glagpgie qo-fl;g)ﬁqxl qiq\ésetiﬁgigfgl_eg %ﬂggﬁgﬁt ng’%flni}ﬂartriicgl?yt then this will

significant proportion of the drug (for_exanple,
det@eaS0skporptign. bEherdsu gyt alse e i gpleticayia tﬂ@oGIb@flgsrt@%etagsorbed

reaches the bl oodstream It is possible to reduce the
Sefifienitionfof theairig ingplventhe drugrfotming salidi particlasiagd tiayy leaving the

havi ng the drug absorbed through the lining of the )
sofdnh Adestptitradnté henibilisolidipar)icles invélees soHdnasorbingtihe drug, that is

rectum (suppositories), however these routes are not
redl HBLIhARDE BPf sdludion T RSt Bligneafatibhendldsgrpfion dedraisé drsorption of

in the delrvery of drug to the target site of action
th%rzﬁ)&g. U ARk _@@seé,gi_@?”a@aﬁion\%& BorAplyxaiot Garl be difcupmsstied)loe att least

alter 1ts bioavailTability considerably by formulation

i deli Gt dn@Rica Pl s B8 tHanths Pl hbtGeset Alémitation to

e e e et e
dbioa%/a?ilability of a drug to decrease in the order:

g6

Bn > suspensi on > capsule > tablet > coated

tablet. This order may not always be followed but it
Fughet, i01s éfuglis ghsbrbed Atroeghphs intestinahor gomagthwall, it then must pass through

bi oavail ability of enterally adm nistered biologically
HRCeY ETIRANRPI NS ghdd\to kliminatet fhrigntdospbandseitonothe bpdy. As a result, a

prodrugs, for exanple norphine sul phate or the use
significant proportion of the drug (for example, 40-50%) may be metabolised and excreted
before its reaches the bloodstream. It is possible to reduce the effect of the liver on enteral
administration by having the drug absorbed through the lining of the mouth (bucchal /
sublingual) or the lining of the rectum (suppositories), however these routes are not always

appropriate.

The role of the drug formulation in the delivery of drug to the target site of action should not
be ignored. With any drug it is possible to alter its bioavailability considerably by formulation
modification. Since a drug must be in solution to be absorbed from the GI tract, you may
expect the bioavailability of a drug to decrease in the order: solution > suspension > capsule >

tablet > coated tablet. This order may not always be followed but it is a useful guide.
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of excipients which inprove absorption. There is stil
a need for enteral fornulations which further inprove

w0 b@oloiwarai | ability of biologically active coP@GDADR®S/001159
Summary of the Invention It has been found that a

carrier conposition conprisirfg phosphates of el ectron
transfer agents increases_the effjcac f .Qiological ly
AtgEpiSVe TRy e boe B FE I P Db Ay DigREr AP Tt
a first aspect of the invention, there is pr%videphq h
comppurids invpbye cifbes theiforngtianal PERfFgH 19F PaRiHmgEPhine sulphate or the use
bi ol ogically active conpounds, said carrier ?%nprlsing )
of excigitite whichémprewe phsotitionn &here inwilles fsrd & tepier] formulations which
derivatives of one or nore electron transfer agents.
furfiee dmpliongthe bicava mbiidoAsplegicallyf active compadigds.-on, t here
is provided a nethod for inproving the efficacy and

transpo f epterally adm nistered biologically -
Summa éﬂ&hﬁﬁﬁﬁﬁﬁgf sai d method conprising the step of

conbi ni.ng,the biql ogi cal.].y active c n |
It G B LIEER HOk# SY SUT PO H U U ST St transfr agents
_ phosphat e_ deri vatives of .one or re el.ectron transfer
incrgesnt e cHicanceTIIRIgEica e HoSPRRLBS ATy ETY Shsral

el ectron transfer agent is selected fromthe group

A&%%ﬁ ol d¥hs fs?eﬁhglstﬁé‘ AlventlRl iéRtis YRvided atatiopfoe usd in enteral
phos er

ate vatives of tocotrienol and m xtures

ad%rgglrst%]&{oh o}:gf)}oggct%flg Rltive QXE?B%@Q, A BQrR Q¥ PEsind & effdd@ve amount

an e e anoun one or nore phosphate

erivatives of e or I nts,
o B RPhs Pl T3l oSk BER A alr i
tocotrienol, together with other excipients, in the
AE%E’diﬁgiﬁi dlecordfaspect af the @ivefition, thee ib protvived e mteghodl for improving the
adm nistration of biologically active conpounds. The
RERSAAY trhAip6RA bf Gfterallp dihRverélEtsiolgiohly avtice uimmahds, said method
conposition for enteral admnistration conprising one

et RGO Qofdldidg BE bloleziGRYROBRASIPBEhEw RS Earfier comprising
c&ﬁpr|5|ng an effectiveanount of one or nore phosphate

arlé 6%9'}‘1% 5r}{?e11ﬁ1t 8 ont%rb? e epcfs £ 851aRTEsE BASE@hord 8RB én transfer

such as phosphate deriVvatives of tocopherol or
togotrienol.

agents.

Preferably, the phosphate derivative of an electron transfer agent is selected from the group

consisting of phosphate derivatives of tocopherol, phosphate derivatives of tocotrienol and

mixtures thereof.

The present invention also provides for the use of an effective amount of one or more
phosphate derivatives of one or more electron transfer agents, such as phosphate derivatives of
tocopherol or tocotrienol, together with other excipients, in the manufacture of a carrier for use

in the enteral administration of biologically active compounds.

The present invention also provides a pharmaceutical composition for enteral administration

comprising one or more biologically active compounds and a carrier comprising an effective
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According to a third aspect of the invention, there is
provi ded a nmethod for inproving the efficacy and
wao eaaspsr of enteral ly adm ni stered biol ogi caPCHAU2005/001159
active conpounds, said method conprising the step of
combi ni ng the biologically active conpound with a
carrier conprising an eff.ective amunt .of one
smoufhS Bie PPoBhHaCE T LTy BB ok raf By aBBRS such as
transfer agent. According to fourth aspect of the
Phq)%ﬁb@ﬁﬂ?@WPlV?ﬁﬁfﬂ@op@r%%Wcﬁgﬁn& carrier for use in
enteral adm nistration of biologically active '

AcESHERR4Y Q%hirdsa%'g&t GEE LRbntERMEleS PebvARdd @ fietiedd fsingneing the

e or nore conplexes of phosphate derivatives of

efffcﬁc&? alln%%e{n?&r{ 51%?%;6315/ A08N8terell BioRiticaly GEBI BRpbRHd) said method

|nvgn ion, f arrier and biologically active

conpou re.in i ch i . . .
co%lmqug Ele Cs%gtof ﬁcémgiﬁ;wg rtlge]nl%l Q) IP g Igalbfg%cp?% %&%@gd g&)efth%rnbggllea gcl)neqprlsmg
an o ff % s 108 BRoR PR e S ahpiERal i PR e ek F wanstr

just after the stomach at a pH greater than 6.
agqifpi cal |y, the coating is a water sol uble polymer such
as cellul ose ether, polyvinylpyrrolidone or
A&Qlldegt 0% 16 Bh¥G of the TRn@Y BRkeig ?rcﬂ'fdeﬂ heaetet &riuse in enteral
coating is that it increases the likelihood that the

LLer : ' i d8Ghid\CBrrfe? BRRHhgMnl difeby t
adfﬁﬁl%%%gfl R R
us_ maxi m ses t tS - of: '
of g5t SRy i er ety Grh o R b G B3 R b
compound. For exanple, a tablet or capsule may have an
In@hé prefedred datni ofrhe inventfountht camiet anfddgalogieallyestive¢ompound are in a
m croencapsul ated particles which have an enteric

fofi® @hidAds profuted e an eat@fic beuting Shelaretid cvatiig must be insoluble in the
specification to include all forns of entera

stGHHEB o SIS dn@Rurvive thdWilzy@8Sinkake saliva,Hat ddgrabeti@thetabsorption site
ptlls, tablets, capsules, liquid fornulations,

wiidh) fstdhé?. Ak he &gﬁiﬁcelp%t 2&3% gfeﬁmﬁimﬁoallbgﬁ@ B&HEing is a water soluble

suppositories. T effective amount™” is used

herein o r @ ﬁyﬁ, 1
el & SEHE AR SRR PlobE RIRIRIG DG, The svans

eriva
at assisLs Iiﬁ% .0l 0Q t ' C
oAEbegTELA o e LALLM AR et
1.n ere
active compoung %h Ibg ﬂ’l por]:)xi?nri]tg tc()) EachDther at} tﬁgglgsgrsption site and thus maximises
the effects of the carrier upon the efficacy and transport of the biologically active compound.

For example, a tablet or capsule may have an enteric coating or a functional food may contain

microencapsulated particles which have an enteric coating.

The term "carrier" is used in this specification to include all forms of enteral administration. It
includes but is not limited to pills, tablets, capsules, liquid formulations, functional foods,

dietary supplements, lozenges, suppositories.

The term “effective amount” is used herein to refer to an amount of the one or more phosphate

derivatives of an electron transfer agent that assists the biologically active compound to be
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presented by a patient. The effective anmount may range

up to 99.99% w w of the total weight of the carrier. A
w@ensomneskilled in the art will understand thapPCT/AB2005/001159

actual amount will vary dependi ng upon the

bi ol ogi cal |y active conpound.® The effective anpunt

Wl be sufficient to deli . t .of
abbrbigRE Ay BB AT R i LR PR af psioge symptoms
range of that biol ogicall ti T .
presPrigg by o essimbuite ¢IBRUVGATImATES HIGE BRI S A Y HaF tepigal weight

phosphate derivative of an electron transfer agent i
oftlesi qatyiars ddpersonaskidied in the a1 wilh prderianddhat sheosiie pagunt figyl vary
exanpl e, solubilisation or surface activity. Were the
depbratighagion toiebiblogicalpactiive eompduadt Thweffactife prapund gakh be pufficient to
acting as a solubiliser, the effective anount w ||
detiegendnount Sibiclogicahytactitd ampofind wehidrtheytherapetie range of that
formul ati on and may range from 40% to 90% w' w,
bi@lbgﬂ‘cﬂmiﬂtﬁ(fe 45mpSund 5 Ty fféctindarroynt afeeirveill ajsoidpend odOUether the
w W. ere the phosphate derivative of an electron
pHobHaRS RlivAGRIYE ah $1e0@8n frREfet At fsGRing@ketbiolassiatwithformulation
properties, the effective amount may be in the range

0 0 o1e f I. 1 . .
oA A A i g e v

anZeg%cglg)iP !t‘%gﬁgﬂﬁ%ﬁﬁg g@ﬁ‘{gtak & So1Abifisd? Fhe ERGQYIVE 8HbunttB depend on the

he one or nore phosphate

c d E‘%}é%%]%; \c;f @8 ﬁ;‘@é‘n tlgplofg,%%{l%\/r\l;a\%lv& g%g?%né%?% aélld‘}‘\?)\éé ggq;))t% Q\g?/, preferably
S sTbuivegnir remrly S0 5 AR WS PRGBLEE e fve 8

transfer_ agents" is used herei.n to refer. to t cl
elé‘ftr%‘lﬁ@ﬁﬁféhig&@nm neHeARiPdpRe SB%%‘EH%‘FW%P%HG%&'S egﬁ?tl?’ﬁ %?W%Hm may be
_the non-Phosphor | ated form can accept an el ect og t?
inghtieange ef GO0} tol 20% wévpreferablyd ta P ¥owma#ndere piiergbly 5 to 10% wiw.
accept two electrons to allow the conpound to

Pge rlll;lg g%esgi@g??%%vﬁﬁgé@fs%ré A Pui¥ D! B efEAARRIRENQF the one or

ass er agent conpounds that may

be pho oryl ated | ' ' 0
S LR e et S
nd _raece X [ bej h
B SRS b B "Bl ABL DR, s FERE s LS R ol mos
carotenoids including retinol; calcifero
preferably 7.5% w/w.

The term “electron transfer agents” is used herein to refer to the class of chemicals which may
be phosphorylated and which (in the non-lr;hosphorylated form) can accept an electron to
generate a relatively stable molecular radical or accept two electrons to allow the compound to
participate in a reversible ?edox system. Examples of classes of electron transfer agent
compounds that may be phosphorylated include hydroxy chromans including alpha, beta,
gamma and delta tocols in enantiomeric and raecemic forms; quinols being the reduced forms
of electron transfer agent K1 and ubiquinone; hydroxy carotenoids including retinol; calciferol
and ascorbic acid. Preferably, the electron transfer agent is selected from the group consisting

of tocopherol and other tocols, retinol, electron transfer agent K1 and mixtures thereof.
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and ascorbic acid. Preferably, the electron transfer
agent is selected fromthe group consisting of
wao omepiseDl and ot her tocols, retinol, electroPCT/AU2005/001159
transfer agent Kl and m xtures thereof. Mre
preferably, the electron tranéfer agent is selected

MEFRORESTOTHE SSEEr G RS lecied S e GRmBpRIAPE it toeos

of 6: hydoxy 2: net hyl chronan (see ructure

anﬁﬁwelrmthemf arhg teolsdelyde 6‘}"&@% Hfs fi?rrwﬁ‘é‘feﬁ of g@?%&'mﬂhﬂ
that is, the a-5:7:8 tri-nmethyl; b-5:8 di-nethyl;

chyomarg(sel strastung belowhuhate Bl,rPetanQ R ety jbe &y dipgen or) lﬂetbﬂ@roups that is,
tocopherols, R4 is substituted by 4:8:12 tri-nethyl

tht bi-§t@8arienethyl; B1568 B;methyland 88li-prdiyl;iand$ §mebylderinativepeln the
sterioisonmers with Ror S activity or racemc. In the

tob&HREJI4, RIW Substitdted By 58Dt tilnuted thdecdnedinliZhd 2,i4; amt $iydsitions
trideca-3:7:1 1 triene and the 2 position may be

(s8d efﬂl&’ﬁ‘% dtMfoidtneR With R o SatiiAhyS@FBlehi® IntRC®bditiend R, is
pref errably, the electron transfer agent IS

I%Sﬁtgféa 9[80 2 Q- mgﬁgghﬁéc%r‘p} 11 &G bl e 2RJo0B0H ﬁffa? be sterioactive as

erivatfrves" I's us ereln to refer to'the acid forns

of P horyl ated el ectran. f
R B SRt 8 R Ao PREARY ah e ARGt hute Bty Btosopherol or
magnesi um potassi um and caIC|un1and any ot her
togeFieRlt i ve where the phosphate proton is replaced by
ot her substituents such as ethyl or nethyl groups or
phosphati dyl groups. The term i ncludes m xtures of
phosphat e derivatives, especially those which result
from phosphoryl ation reacti oRg, as well as each of the
phosphat e derivatives alqme. \For.exanple, the term
i ncludes a m xture of nono- bpharyl phosphate (TP)
and di -t ocopheryl phosph? € wel | as each of
TP and T2P al one. Suitable ‘
i nternational patent applicat?on no

PCT/ AUO / 01475. Preferably, the one or re phgsphate
derivati ves ;T;bone ﬁi*:f*’m)r eCl Bectron tr%Eéfer g ent s r'sb
Séﬁeﬁt Cﬁ 1| = CH3

phosphat e, di-tocopheryl phosphate, nono-tocotrienyl
phosphate, di-tocotrienyl phosphate and m xtures

thereof. Most preferably, the one or nore phosphate
THE tekvi&photphate Herpadvar ismedhatiaad rofisr tb fansidbrmgeiphesphsrylated
a mxture of one or nore of nono-tocopheryl phosphate,

elbtrd RIS h¥dntD LIS Bk PhosPaRes infki@ink in@ddl lsalts such as sodium,

magnesium, potassium and calcium and any other derivative where the phosphate proton is
replaced by other substituents such as ethyl or methyl groups or phosphatidyl groups. The
term includes mixtures of phosphate derivatives, especially those which result from
phosphorylation reactions, as well as each of the phosphate derivatives alone. For example,
the term includes a mixture of mono-tocopheryl phosphate (TP) and di-tocopheryl phosphate
(T2P) as well as each of TP and T2P alone. Suitable mixtures are described in international

patent application no PCT/AU01/01475.
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phosphate and di-tocotrienyl phosphate. In sone
situations, it may be necessary to use a phosphate
wa@lenswede such as a phosphati de where addit i BCTEAU2005/001159
properties such as increased water solubility are
Sreferred. Phosphati dyl derivatives are ami no al kyl
erivatives of organjc phosphates. These derivatives .
PrefagbBng bapeiER o PROR I HOGUREMTRGS & SO I APS Lot Bgents i
O R RaN( CEb) nOH wherein n is an integer between 1 and
selgctadh &omh@ar)@umorwﬁsingo@f rapronieponery P%%ah%te’éﬁm&aﬁﬂipﬂgsphate’
with 3 or Iess carbons. Rl and R may be the sane or
magioftbenteertyl phidsphath disisketricalyl iphosphatg ang yaxiugp thepsob phfpgipreferably,
by di spl acing the hydroxyl proton of the el ectron
thd srens fneore plysphatenlarivativep bbsphartneore plectrgn transfer pgentsiep mixture of
reacted wth an am ne, such as ethanol am ne or N5N
ond bPBibRydfetdmrotaphtmEphobghate detoatghetyi phipbatpmadrioetpéotrienyl
derivative of the electron transfer agent. One nethod
phgﬁmg&@@gaa&kgﬁegﬂ héph@bosphati dyl derivatives uses a
basi ¢ sol vent sucﬁ as pyridine or triethylamne with
phosphor ous_  oxychl oride to pregar t he .i nt er nedi at .
In gpine pityationss #inayds BEEIsaR 1oIse AP ﬂwgﬁ%gﬁﬂbﬁ‘% puegsas ﬂ?EOSPhat‘de
amne to Eroduqe the correspondi ng phosphati dyl X
witkee additianabproperti¢s sueh 9 ingreasgd water sRluhiHaye prgferigehr Blsphatidyl
phosphate. In some situations, conplexes of phosphate
dedeativea tievaesnwodlkylierieitives ofonmganiaplosphatesgdhess cgﬁyatap%@ay be
be utilized where additional properties such as
prépapddofvam amiirged hhvitg/a siructied dERMRAN(CHA)YOFrawhetsin nisehutteger between 1
The term "conpl exes of phosphate derivatives" refers
antl® dniR; B@RS hiaf bp Eiftey € or@horo Alkyldhalie méthBhard¢gsb atréons. R; and Ry
derivatives of electron transfer agents with one or
mEBPEEME U 67difFEeRIGNE PhSsBhA Sy BeerivatvesafEprepadedby displacing the
consi sting of anphoteric surfactants, cationic

hﬁw)&ﬁgﬁogari}gp%mheaéféc%n ﬁ&ﬁsg‘ﬁ BA N APHOS AR entity 6kt 9Mh reacted with

group proteins ri I'n these am no aci'ds as

an%)gxﬁelﬁ%% dﬁ%%f'g?ltaﬁfﬁg%ﬂ' Waéiggﬁﬁ?e@ﬁana& nlle‘,:fg .e%‘rafé‘%hqr%léosphatidyl

i ncor péra erein by reference.

referred conpl exi a | . .
Nl N A R S LG SR
deﬁlg/?q?gﬁ:u%%f ?imaq) g«_:sﬁt N%%Egg ﬁgrsldigg 81'3 t?ieﬁ]%lfa(r)nrirqé vrx]lgh %ﬁos%ﬁ]oerous

oxychloride to prepare the intermediate which is then reacted with the hydroxy group of the
amine to produce the corresponding phosphatidyl derivative, such as P cholyl P tocopheryl

dihydrogen phosphate.

In some situations, complexes of phosphate derivatives of the electron transfer agents may also
be utilized where additional properties such as improved stability or deliverability may be
useful. The term “complexes of phosphate derivatives” refers to the reaction product of one or
more phosphate derivatives of electron transfer agents with one or more complexing agents
selected from the group consisting of amphoteric surfactants, cationic surfactants, amino acids
having nitrogen functional groups and proteins rich in these amino acids as disclosed in

international patent application no PCT/AU01/01476, incorporated herein by reference.
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' terfiary ReBtitutRsrnRResyBieh 98 thospacsprd ingdo

wherein Rl is chosen fromthe group conprising

strai ght or branched chain m xed al kyl radicals from
W@2006012622 and car bonyl derivatives thereof; RMCHEHAU2083001159

are chosen independently fromthe group conprising H

CH2C00X, CH2CHOHCH2SMBX, CH2EHOHCH 20PO 3X5

CH2CH2COOX, . CH2COO

TP e POl PRGSO S IS0 LT GO ECB e o g ag fysine and
provi ded R2 and R3 are not both H wher.ei n. when R1
ﬁbg?;’g ewing formula:

(CH2CH2) N(C2HACH) - H2CHOPO3 or R2 and R3 toget her may

be N(CH2) 2N( C2HAOH) CH2COO- NrRefer red conpl exi ng
agents include arginine, |ysine or

I auryl i m nodi propi oni c acid where conpl exati on occur

whoreimR Eis chéwen difokiathe geoun icompiising gkaight ar braeched ghain mixe alkyl
phosphoric acid ester to forma stable conplex. The

radi€isirSthiGsl to g2 ahd yarbatyl derivetivgsdarePt; i s used herein to
refer to conpounds having a biological effect in

2N I, ' '
R aﬁgﬁg Bige ta%?ﬁ%%'a%ﬁ%ﬂ?@ oo EleIReteq0%,
nmaceutl ca
cr%fﬁtﬂﬁ@f%@ @%ﬁ%@%@&ﬁﬂ%ﬁ@@@%@i
ceutl cal s,
CHAELCHOH B o o HaC R Bt RBRDES b s BEPR gE T ctamine

ot her ani mals for prophylaxis or therapy. Exanples of
priwidddoRfi and/R yerematibed BiswPounds i ncl ude but are not

limted to narcotic anal gesics such as norphi ne and

Wli{aﬁ%/}r? rg@-@ 3RO &s’ R@ﬁ B> e C%@sae{ng_qg in?ail b%L{Qplz@Hz)NQ@%OH)-

et am ™ nophen, corticosteroi ds such as cortisone,

het j,cS ,s¥Ch as pr.o i | h as
Hﬁ%@%ﬁh‘?ﬁ% ea’ndg ?I'B%et%heé %{aplf@? Mbg?)%gédzs tic w(gfgzcg%jt?-é nal i ne
and dopam ne, antiepileptic drugs such as
PERERHEsHpIekiRg agdtitd intlndd apiikolyyine ouigsrytimitodiggopionic acid where
I buprofen, thyroid hornones and antithyroid drugs

conffidaibi SochPMeB¥den the AENTHO Git@EbICAntre andthe ghhoxphoric acid ester to form
a- bl sabol ol , eugenol, silybin,soy isoflavones, iridoid

a&%&98§h@9§ i ncl udi ng aucubi n and cat al pol ,
sesqui terpene | actones including pseudoguai anol i de

from Arnica cham ssonis, tef enes including rosmarinic
Thecteom Spidlogically active compound” is used herein to refer to Compounds having a

biological effect in humans or animals for medical or veterinary application. Biologically
active compounds include pharmaceuticals, nutritional supplements, drugs, vitamins,
phytochemicals, cosmeceuticals, nutraceuticals, nutrients and other health supplements that are
useful for the treatment of human beings or other animals for prophylaxis or therapy.
Examples of biologically active compounds include but are not limited to narcotic analgesics
such as morphine and levorphanol, non narcotic analgesics such as codeine and
acetaminophen, corticosteroids such as cortisone, anaesthetics such as propofol, antiemetics
such as scopolamine, sympathomimetic drugs such as adrenaline and dopamine, antiepileptic
drugs such as fosphenytoin, anti-inflammatory drugs such as ibuprofen, thyroid hormones and

antithyroid drugs including thyroxine, phytochemicals including a-bisabolol, eugenol, silybin,
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rosmanol , phenolic glycosides including the
salicylates salicin, saligenin and salicyclic acid,
wao piobe1penes taxasterol or a-lactucerol, and PCT/AU2005/001159
i sol actucerol, p-hydroxyphenyl acetic acid derivative
t ar axacosi de, hydroqui none défivatives incl uding

arbutin, phenyl al kanones . ncl udin i pgerol s and
soy; rgtarenes, lrrﬁ&?y@éeyémcfggtna@#%,aua‘ﬁ’&l %E@iagaﬁi‘) rSSiiluﬁE‘Pa‘éesla°t°nes
i ncl udi ng xant hohunol , | upul one, ,hunul ong' and e
inchudied BFgVARgaEnalife Ftog) ArmiseccABRSSOris, THOROFT W ging sgsmarinic acid and
nutraceuti cals include vitamns, inportant precursor . .
rosmsinek; phenoli¢ glycepidrs inpluding the s#lisyaish salicinys#ligeningnd salicyclic acid,
proteins, mnerals, amno acids, plant extracts such =
trigfpegésapasead dr exhotartql, adhedhciuserol, DHEAroxypldnly loefiveasid derivative
phytosterols and sim | ar bioagents. The biologically
tardfdcb¥i@e, BONBGHUAGh EYivaived i RidingRetitintishenplalkypeet irdinding gingerols
protein. The biologically active conpound can be in
ané @P{aéﬁblb,tlﬁfpér@in‘: QhiMs s défv’l{pﬁﬂrdglﬂi%&léb afcfudie tavitohit@sl, lupulone,

person skilled in the art woul d know which ot her

hugﬁlgc%ng ieaﬁg ?ﬁr&)e?l%ﬁl’;&-ﬁ&-.ﬂ RE! E&Qﬁ'%(l)éa I%g hidGiefts gﬁd RltracdliRals include

er excipients depend on the

Vit%%il{%ﬁé%&% ttpgctg:cl‘?]lrs%l; mtoﬂ:%ulgé f@)ltr g&{e? ohﬁf ﬁs o.o\ﬁ@S, %ﬁﬂ&}ﬁ’l‘s‘ﬂﬁioteins,

er me pren I NC U. e vent s, .
e ST 0 P RIA SRS ey
o AL R U5, B S PERGH! B 8o Bfoh ey i

nor phi ne wit h_tocopheryl pho

/ kg, | ) sphate carrier . .
beccReaién, AQIYPRPUKReT PivtRih T15rPIao R Rt RcauaprLRbFarhy ipay suitable

withdrawal latency in rats, tested over 3 hours
fofrp drolusithgrplosphateRlegiyateve: CoQLQand COQO st andar d
curveskExanpl es The invention is further expl ai ned and

LLLSSHEAL . exdigibits BSL1E¥@ MR8 in the carrier.
TR R U5 R PAS ARFclibbd ke
Tﬁreocrh%lrc]:la Of otfier x%ﬁ')LletnltsovUoue}g ﬁeopregﬁ ngthte%hgirgce[etjiﬁi\é? Bfth BioWdTeally active
compound. Examples of other excipients include solvents, surfactants, emollients,

preservatives and the like. The choice of other excipients will also depend on the form of

administration used.

Brief Description of the Drawings

Figure 1: Effect of morphine sulphate 5 mg/kg, morphine with tocopheryl phosphate carrier
according to the invention 5 mg/kg and control on paw withdrawal latency in rats, tested over 3
hours (pooled data).

Figure 2: CoQp and CoQy standard curves
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conpared with the efficacy of norphine sul phate, the
currently used enteral fornulation of norphine. The
we@tdoem126oms nmeasured by conparison of tinmes takRenAD2N05001159
rat to withdraw its paw in response to heat when
medi cat ed and unnedi cated wi th norphine. Materials
Ani mal s: Ni ne consci ous Sprague-Dawl ey rats . wei ghing
Expmplgsen 350- 450 granms each Treatment groups: 1.
Control: water, 2. norphine sul pthate 3. I\/br'Jhi.ne With1
Th Erventiasip Rirther explaierl ey ilustrated By thedpllQygpg Bens g sraipples-
(59% and a tocopheryl phosphate m xture (27% (TPm.
ExalpléeTPm cont ai ned nono-t ocopheryl phosphate and
di -tocopheryl phosphate. Fornulations 2 and 3 were
In ctii$ expedmets the efftcecy afredmorpbing corapositipn#aeqrding to the invention was
concentration was nmade up to 5 ng/m . For exanple, )
cofpaed withaliseffifack of mokiinesnlfhatepthe ninxanthy whedengrgfgrmulation of
grans of water to obtain a final norphine _
m&PRGE MK tieewa m&fured bl Sompatison of thrnenthletni fona ve o Witledraw its
delivered to the animals by oral gavage (tube into
patifl 'i@sgms_e tMalaP Qe RBdiB B RMedi¢ated withmgorpliihs. t hat
were divided into three groups. After the first
Mh8aL ment, the rats were rested and each group was
a different treatnent. The process was repeated
ance. {ore unti R ool each
A 56Tl Baptibly aRgRDAeTRA ARRANE HETLA IS 430 o

morphine with TPmwere given by oral gavage at a
Tréﬂ}ﬂggtrﬁrf“ﬁ’tsi on of 5my/ kg of body weight. Anal gesic
testing was performed at 1, 2, 4 and 6hours and at
eachl-t"?PérongWr’withdr awal | atency was measured three
times on each rat (with at least five mnutes rest if
usi gy mephisg selPkG) . A pl antar anal gesi onet er desi gned

for rapid and efficient screening of anal gesi.a |evel ? 0
i n shaMprphine with TPm: morphine HCI (14%) in a carrier Containing water (59%) and a

tocopheryl phosphate mixture (27%) (TPm). The TPm contained mono-tocopheryl
phosphate and di-tocopheryl phosphate.
Formulations 2 and 3 were diluted with water and the final morphine concentration was made
up to 5 mg/ml. For example, 0.357 grams of formulation 3 was mixed with 0.643 grams of
water to obtain a final morphine concentration of 5%. This liquid formulation was then
delivered to the animals by oral gavage (tube into stomach).
Method
The experiment used nine rats that were divided into three groups. After the first treatment,
the rats were rested and each group was given a different treatment. The process was repeated

once more until each rat had been given each of the three treatments.

Water, morphine sulphate and morphine with TPm were given by oral gavage at a

concentration of Smg/kg of body weight. Analgesic testing was performed at 1,2, 4 and 6
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| aboratory ani mals was used. The device applied a heat
source (~45C froman infrared light) to the aninal's
whewdpsnnd the tine taken to wthdraw the paRCT/ATRN05/001159
t he heat source was neasured (paw w thdrawal | atency).
Ihe heat source (plate) provided a constant surface
rou £ B Pede e gt S paiceciey e S R ERe o it

of 0.1 second. The ani nal s placed on a hot plate
b%ﬁﬁwqm@@mbymbﬁéﬂé&ﬂwé@mﬁngﬁcage whi ch surroungs t he

plate and paw wi thdrawal response was nonitored. An
A #121 EARERsibERr RRIIned o4 Sndinkishtisbdemnabl anaesin evels in small
F |caL|ng anal gesi a. Each animal was tested 3 tines
at_.each. t | It § L Lngl ' i i
labgﬁaa?ﬁy)gamﬁ%s”?%sé’t%sﬁé TSR PN hehBiouitBEARE T infrared lighy
oint). The results .are.illustrated i F U
t ?nﬁeanqul SAIEE B Edrha A FBATAS 1o PTG i R was
phosphate carrier cause n increase | n latenc
G G TR AT Tihe TSt OHIC IR DR R Gapt furce
phosphate carrier caused a greater |atency whig W?S. .
températuied. Telpdfadruilérin Ggigad ihopmpmetar with en AgUtARY AT 9-%&1 and a timer with
mor phi ne sul phate. That is, the norphine fornhul ated in
andhcCidyl &0, laecarddiThg ahimd] s plavaini adit platsy cerdined by a clear acrylic

sust ai ned anal gesic effect for up to 2 hours follow ng

ca@é ¥hicAdHraings fRtplananhemeaBhdrineal mesppiteve:s sudnhatle Aorihgreased
provi ded an anal gesic effect for the first hour The

timé g&ﬂﬁfﬁéfo‘%é gé% wiBdEwalrebfoRsdihdiRitingQinalgssia OEath tanimed waafested 3
except at the one hour tine point where the aqueous

i 41 Qﬁd’l]lemﬁ%cﬁ{[}a i€a ndletha ™R pliEto fig bARK Rbi thfte times at each

were sim ctive. For the later tine points, the
ﬁnnrgﬂéne TPm formul ati on gave sustained anal gesia. 1

BY Y€t i cal Anal ysi s: Conparison between norphine

sul phate and Mrphine TPm fornul ations. at 60m ns
TheRs\38ard ifia@ra®d)in RigutDnBoib themophBe sprintoggbnorphine in the

240m ns t=4. 351 (p<0.001)
tocopheryl phosphate carrier caused an increase in latency indicating analgesia. The morphine
in the tocopheryl phosphate carrier caused a greater latency which was maintained for a longer
period of time than the morphine sulphate. That is, the morphine formulated in a carrier
according to the invention provided a sustained analgesic effect for up to 2 hours following
oral administration whereas the morphine sulphate only provided an analgesic effect for the
first hour The standard error bars on the graph points do not overlap except at the one hour

time point where the aqueous morphine sulphate and the morphine TPm formulation were

similarly active. For the later time points, the morphine TPm formulation gave sustained

analgesia.
1 Statistical Analysis: Comparison between morphine sulphate and Morphine TPm
formulations.

. at 60mins t=2.598 (p<0.02)
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at 360 mns t=3.094 (p=0.005) Conclusion The use of
the TPm carrier provided a sustained anal gesia over a

wo onvger2eperi od of tinme using the same anmount 0PCT/AU2005/001159
nor phi ne as the norphi ne sul phate formul ati on. Wil st
t he resuLts wer e not signifighnt at the one hour tine
point, the TPm formnmul ati on was statisticall

* si gat PRoming =4813M<0090% tine points. Exarrpl)/e 2 This
exanpl e investigates the bioavailability in guinea

e pi gst B0neQFO3aHM@NiI0®Lkred in the fol | owing
formul ations: A CoQsol B. Cool plus TPMin MCT C

o MNCT 20340 hize B:3.054)(phBoO@Ni al s and Met hods For nul ati ons
Tocopheryl phosphate m xture (TPM cont ai ni ng

CoRangépcopheryl phosphate (TP) and ditocopheryl
phosphate (T2P) in a ratio of 2:1 ww was prepared by

ThERR b & srriet ShoviBOEE QstalRd aRMEEsAGRE a longed fepiot of time using
rust Vitamins, U S. A Mediumchain triglyceride (M)

thevggl%e %%Pﬂt‘%?%r@ﬂn@% tﬁ@fnt) in@%ﬁghatbjfoﬁ‘nﬁlaﬁgﬁe Whilst the results were
forLru ations consisted of the following: A CoQsol:
Each.softgel ¢ - ' % -

oG IR oSO B 0 Gt inant
ol ume. Therefore, the concentration of CoQis 60

all .7rd%“3fe4pl HS= 136 ng CoQ mi of capsule contents. Each
mllilitre of the CoQsol fornulation also contains 136

Expwpde t ocopherol and 3705 |U vitamin A Excipients are

rice bran oil, gelatin, al [
Th'asrm@mplgwpﬁ@tegmf hljl)qn\ﬁlﬂﬁ. i 'Cgiirnl(g;r:linag%ltgg of CQS?Oq @inistered in the

following formulations:
A. CoQsol
B. CoQsol pius TPM in MCT
C. MCT oil (control)

Materials and Methods

Formulations
Tocopheryl phosphate mixture (TPM) containing monotocopheryl phosphate (TP) and

ditocopheryl phosphate (T2P) in a ratio of 2:1 w/w was prepared by Phosphagenics Ltd.
CoQsol was purchased from Doctor’s Trust Vitamins, U.S.A

Medium chain triglyce'ride (MCT) was manufactured by Abitec Corp, U.S.A.

The formulations consisted of the following:

A. CoQsol: Each softgel capsule contains 60 mg of CoQ, with the oily contents of the pills
measuring 0.44 ml in volume. Therefore, the concentration of CoQ is 60 mg/0.44 ml = 136 mg

CoQ/ml of capsule contents. Each millilitre of the CoQsol formulation also contains 136 IU d-
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B. CoQsol +TPM the fornul ation was prepared with the
concentration of CoQ such that 30 ng/ kg was
wacdwshizsbered in the same volume rel ative to bRCyAU2005/001159
wei ght of the treatnment group; i.e., in volunes of
approximately 0.21 ml per kglh.w. Each m of
formul ati on contai ned CoQ and TPM, each at 140 /[
o-tgicopheratind 37458 vitamie A: Excipieusere figibipe P’i)g.e afifj8!ycerin, water,
control group received MCT at 0.21 m/kg b.wt. Animals
bedwuix arfnetvedxeragiand @npingdionide.e pur chased from Ani nal
Servi ces, Monash University and acclinmatised to the
r a i mal. House for .a.m.nj :
&M {hf?%m}*&wg 48 e AR PR U0 such hat 3
i gned to treatpent groups =10), ta '
mg(hi B BRIty TeeRe R ey lpedk é”%%i‘fj?%%éege‘ﬁ%’??t group;
_and col our codes), and housed as a_group in an_. .
i.co i VPlgmAR At BPFYXiB#HPY Ord dnlsh ﬂ%g-“ﬁp E?%Wﬁ%éfémﬂiﬂ%? cpnfgined CoQ
in size. The average body weight of the Co(sol -treated
angrigMb, eaels at) 49 o/l with Mey agthedilgenfver age body wei ght
of the CoQsol +TPM group was 0.746 kg at day 0. The

\ ' 0. 796k
CHEPeRRSLELRN giln R, EpCIoh nobBmi 0 1900
standard | aboratory pellets (Barastoc, Australia).

AnttioBr was provided freely Route and nethod of dosing:
ani mal s were dosed by oral gavage using a plastic

| ] h ' i i )
A%?gf; Mq';n%%?t 'téﬁaa% 1%%@? ¢ Rﬁcéa?z& ﬁfé%nhy 5?%%&%@%%%‘%‘??%%?&“
; ) ol . .
iR W el Sapner Al pag i RE8 Bafbekitne treatments

dai |y Dosin eriod: 26 d B [
cqm’gkr{cyc_i. Aningalsp were random?y asg%égedo tg)ycre:\gtl(:"nlw%lt1 tgro&lk:-ilss’(n——r-nle (ﬁ?t%l%ge% with unique

identifying marks on their backs (clipped hair and colour codes), and housed as a group in an
environmentally-enriched pen of approximately 1 x 4 m in size. The average body weight of
the CoQsol-treated group was 0.795 kg at day 0. The average body weight of the
CoQsol+TPM group was 0.746 kg at day 0. The average body weight of the control group was

0.796kg at day 0.

Food and water: Rabbit and guinea pig standard laboratory pellets (Barastoc, Australia). Water

was provided freely

Route and method of dosing: animals were dosed by oral gavage using a plastic cannula

attached to a delivery syringe in volumes of approximately 0.21 ml per kg body weight.

Methods

Dose of CoQsol: 30 mg / kg body weight / day
Dose of TPM: 30 mg / kg body‘weight / day
Dosing regimen: once daily

Dosing period: 26 days
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At the conpletion of the treatnment period, the guinea

pigs were killed by asphyxiation using CO2 gas. The
whbwed1268 renoved by heart puncture into hepaPCTAF2®5/001159

col l ection tubes, and centrifuged for separation of

pl asma and stored at -80C untldl extraction of CoQ

Extracti ons of CoQ apd anal yses by HPLC were perforned
Body esaglt X725 jneap et ¥ieky t o t he nethod of Aberg et aI

1992) "Distribution and redox, state of ui

At conhele R RS BT PETR fhe EBInSE AETHSES %ﬁﬂﬁy 3355 atioR using
230-34. Increased |levels of CoQ O and Co(®

COnglisc The bleodfvas resroxed ehasrigameaiuredniol hepgm‘afi?é ca‘éﬁca%mbes and
Both Co@@ and CoQ O were neasured because gui nea gs

cenaifugedfoinseparatiordiphesing and stofed @b €§0f © uagilextragtion jof CPEQ
therefore |rrportant to assess the |levels of both forns

E)?glﬁ 1(?rﬁ ?gzg@e mg gllP §/ﬁre PI?LI :,]\pe\%? pe) (ﬂ:k{% %Jeﬁ'ﬁdll%%&&ff&ﬁgg e method
of@ﬁ% @5% glggéo{]#é &@n%aﬁ ge% %O%)fgg 151 rraeta @1 an tissues”

area (ng/nm) (n ng/vial) (ng/vi Control Pl asnaCl
ArghaBiealiee. Siiplnd 9522%%35 11 146 PlasmaC2 1.26553

2.62247 176 197 88 98 PlasnmaC3 0.69327 1.15616 94 87

o T S S L i e

B%E ﬁ%ga{%?bé%%e@gmé%ﬂreﬁlb@%u@ﬂnéa‘ ﬁésszn %yr?tﬂc%?zz bdthforms of CoQ

(9 and 10). It is therefore important to assess the levels of both forms following administration

since administration of CoQ10 can increase both levels in vivo.

Results:

CoQyo and CoQy concentration in plasma

CoQy

Peak CoQqo CoQy;Conc  CoQ;yConc CoQyConc CoQ;Conc
PLASMA area Peak area (ng/ml) (ng/ml) (ng/vial) (ng/vial)
Bhsmeci Coaonde ageoes 2 s w7 ias
PlasmaC2 1.26553 2.62247 176 197 88 98
PlasmaC3 0.69327 1.15616 94 87 47 43
PlasmaC4 0.874554 2.29567 120 172 60 86
PlasmaC5 0.558185 2.45003 74 184 37 92
PlasmaCé6 0.900604 5.16449 123 388 62 194
PlasmaC7 1.0674 3.34757 147 251 74 126
PlasmaC8 0.190272 3.20794 22 241 11 120
PlasmaC9 3.18797 239 120
PlasmaC10 1.14622 86 43

Mean 49 107



Pl asmaC 0. 190272 3.20794 22 241 11 120 Pl asnmaC9

3.18797 239 120 PlasmaC O 1. 14622 86 43 Mean 49
waweoBIPeak CoQ o CoQ® Cone CoQLO Cone Co(P® HOMAU2005/001159

CoQ oC PLASMVA area Peak area %ng/ m) (ng/m) (ng/vial)

(ng/vi; CoQSol PlasmaS 1 0.902389 5.18353 124 389 62

195 Pl asnragz 0. 19846 2.45755 23 184 12 92 Pl asnaS3

0.32906 2.56%98 42 195 2 1 98 Pl asmaS4 0. 45307 3. 0014

59 225 30 Pt& Pl astnsb 0.GEBCH2. GaRRCame] Go@ Cane 9§ oQy Cone
PLRS S 0. 9&32397 %‘e%gg’ 1 4 64 (dofmiy! asua@&m 54 tnglvial
,y 1518 .73..161.36. 8 1 Pl as@%ﬂng 1. 4{0g975’2 16559 ?96 ?ggz )
CQ‘%", 1 Pl asmaS9 O 690034 6. 3554 93 477 47. 239 PI asnras S

10 0. 2803 25 271 17,136 42 120 E
Plaé‘&%@ |+TP§A9E’?3gg;trrm3‘l gs?33840191%1 Sosus e 207 &3 103

pibhaemaT2 4, A¢f25 33675468 Pl asmaT3 0.1347022 4. 3493 19 92
327 10 163 Pl asmaT4 0. 503096 4.92475 67 370 33 185

PlasmaS3 032906  2.60398 42 195 21 98
PlasmaS4 045307  3.0014 59 225 30 113
PlasmaS5 0.53315 23862 71 179 35 90
PlasmaS6 093207  2.04795 128 154 64 7
PlasmaS7 054571 21518 73 161 36 81
PlasmaS8 141007 2.16559 196 162 98 81
PlasmaS9 0.690034 63554 03 477 47 239
PlasmaS10 028032  3.61253 35 271 17 136
Mean 42 120
coabr T TR
' PlasmaTl 084013 sassas s a1 s 18
PlasmaT2 4.47825 336 168
PlasmaT3 0.17022 43493 19 327 10 163
PlasmaT4 0.503096  4.92475 67 370 33 185
PlasmaT5 0372346  3.01239 48 226 2% 113
PlasmaT6 0267389 629373 33 473 16 236
PlasmaT7 5.53598 416 208
PlasmaT8 026282 5.51973 32 415 16 207
PlasmaT9 0336923  4.1363 4 311 21 155
PlasmaT10 0.105107  3.49962 10 263 5 131
Mean 23 167

The above results do not include any statistical information because as is known in the area of
micronutrient studies, there is always a significant inter-animal variation due to the fact that

each animal has different needs for CoQ10 and it will only be absorbed when needed. The
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Pl asmaT5 0. 372346 3.01239 48 226 24 113 Pl asmaT
0.267389 6.29373 33 473 16 236 PlasmaT7 5.53598 416
wQeBeMimsaT 0. 26282 5.51973 32 415 16 207 Pl areEAB2005/001159
0. 336923 4.1363 43 311 2 1 155 Pl asmaTl O 0. 105107
3.49962 10 263 5 131 Mean 231767 The above results do
not include an tatistical i.nformati on beca '
g G T B A PR GHOETY GRS S, (R G ok Rouracly
always a significant inter-animl variation due to the
reflegs thetsignificapearpidhs wiilShas different needs for CoQ O
and it will only be absorbed when needed. Thel égg X
Figure @rshews e standard ewrvesypbiaingddn the analygis o5+ 9K &%?raia 9 in the plasma
deviation figures, which do not accurately reflect the
besirg nirmingzthe sanplestondhe HELC ((the clisgrur is to 1 4hroRgretaggurate the results).
standard curves obtained in the analysis of CoQ O and
DisafBionn t he plasma before running the sanples on the
HPLC (the closer r 2 is to 1 the nore accurate the
THeSB 16 59 FiglieDcdnd sheabovieablee shivt thai the EoQuUeeiDin pledme age higher in
above tables show that the CoQ levels in plasma are

CHOSEIPNI et Bt EMMnt ih @t e anirsatSwith @5Qbdl aldne or the control.
animals treated with CoQsol alone or the control. This

¥ duRhRGeRa e Biosidikbility of CoQ10.
o} i ot gl ol st of o

& i i it | iSth s iption and in
B
[imt the invention cl.al i_apt:s. or
tog s 0tS moR piedteFi i T o BBy lanktoBSnd
invention will be readily apparent to those skilled in )
ModHicatidns afidl ihprowahdntsoa thecingensingl wiilirhe madilyeappsreat to those skilled in
intended to be within the scope of this invention. The
thelafti SFhIRSdifidafnd 48 iinproRBhbsaitterizd iobd within tHe skope of this
nmet hod for inproving the efficacy and transport of
Sl |y adm ni stered



bi ol ogi cal |y active conpounds, said nethod conpri sing
the step of conbining the biologically active conpound
wowaok/ogwegnrri er conprising an effective anount POf/AGZ®5/001159
or nore phosphate derivatives of one or nore el ectron
transfer agents. 2 The nmethod8according to claim1
wherein the electron transfer agent is selected from
the group consisting of hydroxy chromans incl udi ng
al pha, beta, gamma and delta tocols in enantioneric
Tl@r?gﬂimaéemg theinpenticn Are 8 LS hg t he reduced forms of
el ectron transfer agent Kl and ubi qui none; _hydroxy
1 car ch ewthiod $ori imprayitigite e@icpaycind tepspertos pRpraily dmudssied
acid. 3 The nmethod according to claim2 wherein the .
el edtislogicdllyansferonymends, fad swthed cemprisiagihe lsiep gf eempbining the
consi sting of tocopherol and other tocols, retinol,
el ediislogicallyamsiietomgand with azadientonprising anreéfeetdfe angpunhef one or
nmet hod according to claim3 wherein the el ectron
t r angéepha@hmt deSvasietLstione of mora dderog tranyferageass.st i ng
of tocols and m xtures thereof. 5 The nethod accordi ng
to claim4 wherein the phosphate derivative of an

2 €l eCtieQhethd PR b@Ingd6 SRk il SviRdietit etbclroromuristee agenoisselected from
consi sting of phosphate derivatives of tocopherol,

pho YAk | &y Rk i Tbeth,pagiSna and delta
theftggg‘.to%%g%hesyﬁéﬁg%dracycor di nélt 0 clzrllgzlein?nlaS V\,hgaei na a;nhe

ph OStBch%ﬁlfe%gﬁtko\ﬁﬁe&fc fid Pecflic Shrafkt ﬂ‘gﬂ%l% b&ns R red@BdMori§ of electron

sel ec romthe group consi sti nono-t ocopheryl

phosphat e, ditocopheryi ) G%L . Gk L8RY]: calciferol and
pnoshareceedi k7 GR8 PFlatino R RBORY Ero g bAGRGp LAMKL caleiferol an
thereof,. 7 The method according to claim1 wherein the

phosi?ﬁ%ﬂ’i—f? 3% vative is selected fromthe group
oS gL EAESPRl o BLOSPIL RS, L COMBIEXES Bl o
toclaim1 further conprising the step of pEoteg%&%%xa et K1
t he the group consisting of tocopherol and other tocols, retinol, electron t g
and mixtures thereof.

4 The method according to claim 3 wherein the electron transfer agent is selected from
the group consisting of tocols and mixtures thereof.

5 The method according to claim 4 wherein the phosphate derivative of an electron
transfer agent is selected from the group consisting of phosphate derivatives of
tocopherol, phosphate derivatives of tocotrienol and mixtures thereof.

6 The method according to claim 5 wherein the phosphate derivative of an electron
transfer agent is selected from the group consisting of mono-tocopheryl phosphate, di-

tocopheryl phosphate, mono-tocotrienyl phosphate, di-tocotrienyl phosphate and

mixtures thereof.

7 The method according to claim 1 wherein the phosphate derivative is selected from the
group consisting of phosphates, phosphatides, complexes of phosphates and mixtures

thereof.



conbi ned carrier and biologically active conpound wth

an enteric coating. The nethod according to claim
wdaveneiem t he bi ol ogically active conpound i s POI/pAIR008001159

The net hod according to claimilwherein the

bi ol ogi cal |y active conpound!Ps co enzyne QO A

car rger | I L ' i

8 olglféina%ﬁdy%%%&d? SBEBEET L A ORED Sl protecting the
an e cti.ve anmpunt. of. gne . .
cor 1 oAPE SR B PR GacEhe SRR R TR A cerc contin.

Use Qf an, effective apount .of .one,or 10S .

9 dor 1 ernoed wEoue B DA 1ETeLbeR SRS AR B i
together, with other excipients, in the manufacture of
g c?PWPEchor use in the enteral administration of

iologically active conmpounds. A pharnmaceutj cal .

106 B etbeel asprdante el A avhers e Biqleaoal RERYeeSompoBRebis co-
or nore biologically active conpounds and a carrier
conpenzyinePlen ef fective anount of one or nore
phosphat e derivatives of one or nore electron transfer

11agenA sarriér fopuiboih dhteral iadpindsiiatien eftdolegitallyastivaprmpounds, said
transport of enterally adm nistered biologically
act i aagrict@oP@Lsis an sfictivemhiod of oneprinsire ghdsphats tiepratifes of one or
conbi ning the biologically active conpound with a
car rin6fe FRBA krahdie agdntef f ective anmount of one or nore
conpl exes of phosphate derivatives of an el ectron
transfer agent. A carrier for use in entera

122dm gissdaatefRativifantiugd &biné 8t nyreashibsphateciRipalvesIst orgai thore
carrier conprising an effective anmount of one or nore

CONPLIEXRS tRhsBPARRREeAE MiMAThet 8Rciffentd/in BheBiduPbture of a carrier

transter agent.
for use in the enteral administration of biologically active compounds.

13 A pharmaceutical composition for enteral administration comprising one or more
biologically active compounds and a carrier comprising an effective amount of one or
more phosphate derivatives of one or more electron transfer agents.

14 A method for improving the efficacy and transport of enterally administered
biologically active compounds, said method comprising the step of combining the
biologically active compound with a carrier comprising an effective amount of one or
more complexes of phosphate derivatives of an electron transfer agent.

15 A carrier for use in enteral administration of biologically active compounds, said
carrier comprising an effective amount of one or more complexes of phosphate

derivatives of an electron transfer agent.



