;e3e,*6PT -1 REGULATION OF LI PIDS AND) OR BONE DENSI TY AND COVPCSI Tl ONS ‘
THEREFOR Field of the Invention 5 The present invention relates to the
regul ati oRy@fhdspipds and/ or bone density in mammal s using pdmAgoi@ayl atin
drugs in conbination with isoflavone conpounds, and particularly, but not
exclusively to nethods of treatnment and/or prevention of osteoporosis and
hyperli pi dem a and conpositions useful for sane. 10 IS 20 25 30 Background
of the Invention Chol esterol-Iowering therapy has enmerged as a nmainstay in
treating and preventing cardi ovascul ar di bease (CVD). Reducing el evated
concentrations of lowdensity |ipoprotein (LDL) cholesterol, or increasing
~high-density lipoprotein (HDL) chol esterol in patients wth evidence of
coronary hearlﬁEé’Lﬁﬁ@fﬁ)ﬁ GPLIPIIS WNDIOR BONE DENSITY XN COMPOSITEONSE,
may prevent strokes, heart attacks and reduce cardiac events as well as
nmortality in high-risk individuals [ SEHEREN@®RBt al; Hebert PR et al;

Scandi navi an Sinvastatin Survival Study Goup; Parfitt] m ny of
the lipid regulating drugs have known del eterious si de“wm mmmmmmdl ng:
gastro-int epfdidat thdiIabetances such as heartburn, epigastrigeRpai N, nausea,
and di arrhoea; peripheral vasodilation resulting in flushing, 1tching, and

a sensat SonTbé presant inventoiarstates; to dicregwlaten oflinids apst/orfbene demrsity hmasindis
rashes. In addit.iqgn, reversibl.e increases.in rum ani not anst er a
concentr at i Bil&8 hﬁ‘a I lgg}}ngaﬁ'agq IP\?BP%H?ﬁ% M %Pﬁe %oénpr%%fi?’gf'@a&?%glﬁly’t t].
Estrogen Reph@qe Eﬁlﬁsi\-fél?f&aﬁb‘thf)m})tre%ﬂﬂedﬂ@ﬁcﬂl’@ﬂﬁre?@ﬁloﬁ(‘o@’mbﬁ)dfbﬁﬁ any (HRT)
have been considered to have cardiovascul ar-protective abilities based on
t he rel ati ohyparkpifemiscad camppsibens uscbbfarsg@n. | evel s and adver ects on
bl ood i poproteins, which are a risk factor of cardiov mm m\ﬂ@u\@%se
However, there is evidence which disproves this theory. , a

si gni fi q@nt BatkeEBoun@e ufd B¥entiof he USA (known as the HERS stody* and

i nvol ving 27b3 wonen in a random sed, blinded, placebo-controlled secondary
_7 prevent Chalesterodilowering therapiehassumergesl asAcapngy Ieating end BIveiEg pl us
progestin HRT .thera [OVi a | - I S , provides
evi dence t h§ rd{qx{gﬁ,cgpal)fg{)s%seégigfg) I F%@%cﬁ%f%l\%i@%%c%@%@ﬁ |E %) y?’r“g%%fnlg—l t her apy
and, in factipopbein @DI)ehdlcbRyl dtin@adsing hipli-demsity lipopionein (HBK) cliolesterohiar y
heart disease may result fromHRT [Hulley et al JAVA 1998; and 5 JAVA
1999]. ERT anientiRrith pddence®f seropanydicard digeass (kER). < wih afamaidy histopy pifgary:
nausea d 1 L0 nge | ralel=h To Jpactal X

pre- menzl'i3 r ugﬁ% Sfeklgg%gﬁgg%%%;oﬁ% urd %ﬁg%ﬁﬁgﬁwgﬁénges F%@P?Vggqgﬁ{r@? |ﬁ§fn;
chol est at i ¢ iy highdisk éndividadle fSakdbF®hd agdebertdRperes sSandinddan Smieastatn and
decreased cgntact |lens tolerapce. In addition, the use of estrogen w thout
a progest ogSHMY A §iudy Group, rial hyperplasia and an increased risk of
endonetrial carcinoma. Furthernore, the current use of nmenopausal HRT is
associated with an increased risk of venous thronboenbolism and long term
use of HRT However, amapof dtedipidueghlating drugs basedhominsdelaséridus sulsteffeatacer
[Parfitt; Eyvans.,et al; Wnship.et alJ. Indeed, the |I.5 failure of th

above- metk | SiFduing: Easte-intgsting disturbanqes %ﬁh(ﬁsg\?%w’a‘?plgf?g@é’?@’ %%Seﬁé'inﬁl y due
to the indugidfReLie F@a&ﬂ%@aﬁ%}a{ib&rgwﬁgﬁeﬂhmw WeHin® aridRTsensbli6n Ghhéea90
Centre for Cinical Research has perforned a study exam ning the efficacy,

i n | ower i nghe@lackdspliigsinesspvertigydhtdguepindsikinyrashest iIn additiomnewRiblginggeasas ined

Prempro 20 (conl waated, est 1 QOGNS IRYLHPLORFRFI00 %R Hheind BBLRLRb:<A! One

[Parfitt].

C

25
Estrogen Replacement Therapy (ERT) and Hormone Replacement Therapy (HRT) have
been considered to have cardiovascular-protective abilities based on the relationship
between decline in estrogen levels and adverse effects on blood lipoproteins, which are a
risk factor of cardiovascular disease. However, there is evidence which disproves this

30 theory. For example, a significant study conducted in the USA (known as the HERS study

and involving 2763 women in a randomised, blinded, placebo-controlled secondary




was observed that 37% of women on conbi ned therapy achi eved a | owered LDL
chol esterol, conpared with 29% of those on sinmvastatin and 17% on HRT. Both
t her api esa%gﬂ%;@.gd in conbination inproved HDL-chol est er opcf Y w0HY
4-13% and reduced total chol esterol |evels by 9-24% [ Chicago Center for
Clinical Research]. 25 Conversely, a study by Sbarouni et al was conducted
conparing HRT, sinvastatin, and their conbination, in the nanagenent of
hyper chol esterol em a i n post menopausal wonen. It was di scovered that whil st
all treatnents were effective as conpared2to placebo (p<0.001 ),

conbi nati on therapy was no nore effective than statin treatnent alone. 30
~Therefore no additional benefit was seen to be obtained through

" co-admi ni st pat P Al hut 10 d56Ehai edtBtHR N éhera
above-nenti é%ggﬁﬁﬁ%gl?’n@gg? g?twgg {t&r esat n%?h%t?ﬁre%?égglggs glygdy) has beep I’)II
shown to | opmevidetialcestievastularemetestive ¢féect,ipneiidesssvidence thehidiereds ne PRTalhas no

cardi ovascul ar-protectiv ffe ul | e t al. (,199 e nsider to
nul lify thec??d‘Bg?Fé’flfaf be t?rtogn ﬁi}g Eary M%fa&,ﬁlggaggeﬁgg%#%gsewcl%dgc}rea}set%e
use of dr ugale%ﬁfbfeéroﬁmg\@ﬁﬁ%weﬁbeaﬁ@y@%@ﬁb@tm@T\ﬂﬂhneﬂala%mMon@@hﬂ&
effects, as are HRT or ERT agents. I'n a related area of public health |oss
of bone den$AMA 199%e cardi ovascul ar di sease, is energing as a nmjor
comunity health problemin Western conmunities that are 10 experiencing

i ncreasing longevity. Loss of bone density appears to be associ ated

primarily WeRh SR aR0ISSIEOIRB WaShay st dFecRafdiudifeaeintdaan@Ramitalg; al
reported that statins increase bone mneral density in humans and thereby

decr ease t hweighs khangges braasipmiagénertt and tandersessipigemenstrughliisesyadioge; Auide
al ready 15 been. identifi.ed. as sessin J j ' e S
whi ch 11 m ¢ tHisn; ak’s’é‘ﬁ%sflfl? yer ﬂﬁg‘g@"r“d?ﬁ%@?@%@@%@*ﬁ%@fﬁ@a ‘E‘F"ea"‘tpge%%éléa to
i dent i f yjomehbesheanAd @euFRREd Eortas idnetolbhagce f Thedtition, the dssef etrogaulidiouon of
bone density in animls. Research has been performed on the effect of the
phyt oest r ogbrigestpga¥ tesultsin sndmnetnal iyperplastacing apdn@pased Hak ahendomstitibnsi ty .
This interest stens fr i , da]NeINE : ni c
activity t h&%‘“’ﬁ‘ﬁ{}’ap fwﬁ%ﬁoggrtg?%@gﬁ%eaéﬁ%%dg é‘%’? @g?égg I %ﬁagagtv&lan t he

epi deni ol oginfRdas@PaEK ¥RcnomSthtdmbocaibllinyaridoh@rterdiuseafHR Tangy bessodtatadon
in comunities whose diets are rich in isoflavones, 25 However stuﬁ{ees

conduct ed i withrandncrsassilaisk of Wses cpreer (Rasfitly Svans gpele WoRsHP etall Tdesd: thegh v

enri ched f ort. . i i L. gnjf :
di et ar ydls5 up% 1@2@{)}#&%?@@6%@1&@@%%%&& vel gé‘%e%ggitrg@g%cug‘[r h%%fggf%g 3} at%g§9) ;
Hodgson et du¢ toSasimincgén of thronfhoehibelic dizsasaiit wolrentonilEREr ea has been
conducted by Potter et al {1998} [also reported in US patent 5, 855, 892]
usi ng soy powder and soy protein products. These 30 products did produce an
effect on t 3 S RRQWERM Hﬁ%ﬂ&ﬂ{% '!ng;g Wi jcoty of
soy comoneﬁ?g%ggag:ghgggdgyﬁs@éﬁ stere[{)al’ng3 I ch tgtg/e kgg%%%qf%édc?’

in lowering LDL cholesterol levels, of simvastatin and an HRT drug called Prempro

20 (conjugated estrogens/medroxyprogesterone acetate tablets) alone and in combination. It
was observed that 37% of women on combined therapy achieved a lowered LDL
cholesterol, compared with 29% of those on simvastatin and 17% on HRT. Both therapies
alone and in combination improved HDL-cholesterol levels by 4-13%, and reduced total
cholesterol levels by 9-24% [Chicago Center for Clinical Research].

25
Conversely, a study by Sbarouni et al was conducted comparing HRT, simvastatin, and
their combination, in the management of hypercholesterolemia in postmenopausal women.
It was discovered that whilst all treatments were effective as compared to placebo
(p<0.001), combination therapy was no more effective than statin treatment alone.

30 Therefore no additional benefit was seen to be obtained through co-administration of
statins with HRT.



chol esterol -nodi fyi ng properties. Further, such products are well known to
nodi fy dietary habits through the weight of protein present therein.
Accor di nglywe oBfssdéy ect rel ationshi p between isoflavone con ' d

i pid nndaygvggn zéy be deduced. 5 Several researchers hav%ﬁgggg?@ﬁﬁ?he
effects of isoflavones obtained fromred clover on chol esterol |evels
[Baber et al; difton-Bligh et al; Wodside et al]. These studies found
that the isoflavones, when adm nistered al one, may increase HDL-chol esterol
| evel s and the HDL:LDL ratio; increased HBE-chol esterol |evels have been

| inked to reduced risk of coronary heart disease. Additionally, the

~adm nistration of isoflavones to subjects has 10 been reported to increase
bone density therein. In respect of the effects of the isoflavones on
osteoporosis, reports are sparse. US Patent 5,424,331 provides one report.
In this pat dredverivehilst thierabave-manticened dHl sintviastatin treataient (tge Chioddosstahyd has

(genistein and dai dzejn i onbj nation_w.th an extensi 1 Xxture of
specific 15&?:e 8‘0’Hé%i,°‘%?€§h§18&%‘gﬁ%f’ ?181 tgf’ fipdines ﬁlét %P%Mﬁgﬁ%ﬂ? or _
treat ment Ofar@RVERRRE-PRdtSctive cPdOFPRlley BT \(£998))\4RaPbd dshsiidted B B Riff theTENT | ON
of the beneficial use of isoflavones other than genistein and daidzein, the
effect of abgngfity efutsase.i Bertheamoree a5 stated pravinuslyethefuse phdrugs sushtas simvastatin

i sof | avones_al one r the relativ fect of [ | avones either al one
or in conbi ﬁrgtaﬁ%)ﬁia\}ﬁ%[‘ﬂﬁ%ﬁﬁlggn%s[ sé&? gtfifeéz?soﬁs ?)rSr{ﬁ.ﬁe Qbﬁgﬁng‘HF'ngl y, it may be
considered that there is a need to develop a nethod of regul ating
circulating lipid levels, particularly a nethod of |lowering circulating LDL

chol est er ol It @iedated argsmef publisthealth loss ¢ sensity, bomeardievascular diseash, iset hods

preferably t i i e ver i r_ nunber. of .sjde effects
from known %él? %@%sasgﬁg%gésﬁﬁﬁl\éﬁ%?eeayg wF a)ﬁﬂﬁérhw%%ng%o&gm%leimbgae an

i mpr oved Omettpreending B@tHasing Nehge ity ULk ioNBotd ddngiity SpRhiS to BB dés8biaRl primarily
regul ating bone density in animals or at |east to provide the public with a
useful choi With deplinipg estiogen javols i theMolyir t her seeks to provi de

phar maceuti cal conpositions useful in said nethods. 30 -5 Statenent of

I nvention 1In accordance with the present invention it has been discovered
that the coRbéenelg Chdiventistp@tddahatetating fickaavobat mineral d&istty i€Buthaisiaag dr ugs
aids in the regulation of circulating lipid |Ievels. Through enhanced

i npr ovenent theredy idecrease: thpyisk ek qsteoppiope Sipstresy Hlowearr, theso Apies hnvecairead

decr easqq PLORGAted 8l pdREQTRANSY dndBYRRICs U AR AL Baldiat | on
concom tantly enhances PRE CArd ovasey ar-protective e ects 6f Jthe

i sof | avonesAcéardingby tHeheeman be nérsidehaisa thed coidentifl hbthbdd 4@ coaipokifiesk for the
adm ni stratiﬁt%n of isoflavones wiith |ipid regulating drugs aids in the

regul ati on BHeH¥Randsalerasplation of heneqleasibpinanHEalS.appl i cation in the
treatment and/ or prevention of osteoporosis. 10 In particular the inventors
have unexpectedly found that the conbined adm nistration of isoflavones and
st ati ns | eaBsseaghdahbepngrerfoimedion te effectHdlthe phrytdasiegeniegofiseneson n LDL, and
i ncreas bone density, than with ejther jsoflavones or statins alone. This
conbi neggt rﬁ%%’i%tﬁ@?%éf%@@%nwet mﬂb" B@’ﬁ inegest stems oy hedagt that isoffaypnegner e
i sof | avonese it Bdlog¥ ctivitytha A FrolRe Bhidiias@iarShdB&ivehaii! S3f @EO!

| evel s as in wonen, "because "of théir |ower sensitivity to oestrogen-driven
changes in emdaboligigl obssomtidinidaicardiovasoalabdiscadeseasp bass carhmbhén gonemenities

i nvention thﬁre d% gr ovi ded net hod for regulating circulating |ipids

| evel s and/ 0| osr‘ﬂ'eé P ARG 1B 4308 AYENE; ty conprising the step of 20

adm nistering to a subject an effective anobunt of at |east one isoflavone

or functional derivative, equivalent, or anal ogue thereof in conbination
_with at 2 e aHoweyre, stidipscandygeied in which suljects were fed dietary supplements that were

highly enriched for isoflavones failed to find any significant effects of the dietary
supplementation on LDL or HDL levels [Nestel et al (1997 & 1999); Hodgson et al;

Samman ef al]. Further research in this area has been conducted by Potter et al (1998)
[also reported in US patent 5,855,892] using soy powder and soy protein products. These
30 products did produce an effect on the HDL and LDL levels, however, they contained a

wide variety of soy components such as saponins and sterols, which have known



I n anot her aspect of the present invention there is provided a nethod for
the treatnment of 25 osteoporosis and/or hyperlipidema conprising the step
of 1 adm niysé gs/haaert © a subject a pharmaceutical ly effecti VFC’@HBB’{?\LJU-&]C at
| east one 1soflavone or functional derivative, equivalent or anal ogue
thereof and at |east one lipid |owering drug. -6.. In a further aspect
of the present invention there is provided a pharmaceutical conposition
conprising at |east one isoflavone, or functional derivative, equivalent,
or anal ogue thereof of general formula |I-4nd at | east one |lipid regulating
drug. 5 In another aspect of the present invention there is provided use of
at | east one isoflavone or functional derivative, equival ent or anal ogue
thereof of afdi@iébl-ﬁaeﬂﬁuhg ptopefites! €8fherOiRh pkdtindis RO WeB khben & MOdFP dicta
pharmaceutically acceptable carrier and/or diluent in the manufacture of a
. phar maceut i batiitsdlmopgls theivemight of pratein prasentiibereias ercordingly e direstestationshient i on
there is prﬁvi ded. use of at | az%st onﬁ isof#ugvtone orbfﬁ%ﬂctié)nal derivative,
equi val ent By WEFLIsgHEnEsepRtion agd fiRidAnoquiztal may bededuged | aast one 1 pi d
regul ating drug in the manufacture of a nedicanent for regulating

circulating lipids levels and/or regul ating bone density. 15 |In another
aspect of t Bevepalaessarchenghevie stodied therefferts of isoflavienss wbinsi from redadevesor

i sof | avone ar .functiona erivat v ival e r. anal ogue ther.eof. of
general for ﬁiﬂl?f? roglﬁﬁe ﬁltB‘? 85§’ta6}b§1éﬁ‘i’rf'§ﬁ§h F’gcduw&q%ﬁé‘eﬁf?@ ?‘E?SF ﬁ%’_d}?ﬁmﬁngct ure
of a nmedi cafmnthefi®flavbfes! Whel aBhihistrePALRS) PRyAfitSase IPEchbREt@@Mevels and

t hronbogeni ¢ events, vascul ar di sease, ischaem c heart di sease, coronar

heart di seathe FHARLAL satioeinicrpasqddiBErcholestgro] Jevels aye baenr linksg de redgeed; migk o

present inv ' He .l eVt nacelt | cal f [ ting
G el at i ngcioaRRetEbBels, LIRS, OuRERERO! A @RERl G HEaIN
conpri silog Béenlrepsitedadéndré&nt banodudsivy thetengt | onal derivative, equival ent or
anal ogue t hereof of general formula | and at | east one lipid regulating
drug. 25 In another aspect of the present invention there is provided a
phar maceut i [ ] /

hyper | i pi de%ﬂgfﬁegg%thgggfﬁ{tpggﬁlﬁ?%ggﬁgﬁegg Llogtgéf&g%éﬁl%é%ﬁaﬂa?ggﬁaéseb rU§ Eerl{[gl%ti onal
derivati ve, 540439 hpmvides onargoag ke thihgtaniit ioklaneetal a tanpasiton coanthiag

| east one |jpid regulating drug. 3% . The invention may, al so be said
broadly to eHavones (genistran aud daidzeg)) eieambinatign math ap @densiveanixge pispssific

i ndi cat i iS4 ' ‘] ' jendi Vi -

col | et el P amER L b Aablor HEPHARRLL Bhd Bled B E oo in |

el ement s or himadsutsyevenIW6d24,33baakés o medtegpeofthabaefieial nsend dsolfleveics

whi ch have kno equi.val ents. in the a ta which 5.the invention, rel.ates,

sUch known SUG aF dFpiSe e gakdieia. D5 SHEct R BRI (P IREPTR T hg peneticia

i ndi vi dual | ¥ers&br {s8fhvbnePalonk, & th IRBEVE Qfﬁ]& %ﬁﬁfe i&é]?‘@b@é’s%?ﬂub%gﬂ“&ﬁﬁ and
h i ch shou ere

ot her aspects of the present ‘i nvention, e consi in all
its combination with other materials on bone.

20

Accordingly, it may be considered that there is a need to develop a method of regulating

circulating lipid levels, particularly a method of lowering circulating LDL cholesterol
levels, and a method of regulating bone density which methods preferably are not
associated with the severity or number of side effects from known methods.

25
Thus the present invention seeks to provide an improved method of regulating circulating
lipid levels, and/or of regulating bone density in animals or at least to provide the public
with a useful choice. The present invention further seeks to provide pharmaceutical
compositions useful in said methods.

30



10 novel aspects, will becone apparent fromthe foll ow ng general
description. The invention will further be elucidated by the non-limting
exanpl e heyghodercri bed. The present invention provides ap@ghbRdhedLr
regulating circulating lipid | evels and/or regul ati ng bone density, in
animals. Generally, the nethod involves the conbined 15 adm ni stration of
an effective anount of at |least one lipid regulating drug with at | east one
i sof | avone or functional derivative, equivalent or anal ogue thereof. An
unexpect ed synergistic effect is observed5when admi nistration of these
conmpounds is conbined, conpared with the effect either conpound may exhi bit
on bone density regulation and/or circulating lipid | evel regul ation when

"used al one. s2Redontstasvasigi N, the term"regulating circulating |ipid

| evel s" refers to both the upregul ation and down-regul ati on of certain

lipids circli m:brdgndbmwtthdlemrmdt imﬁemiogdbﬁlzsdleen tliscoverdd that th@mmbihai ed that

the up-regul ation cular c | at i ds, ma occ r.si ously
with the do F%‘E st OQ?VOBF%%’PI ‘Eﬁegél?ar“g&dgf SRifs ip thegeeu ?%‘?“& BRERE ¢ e
25 si mul ta”ﬁﬁﬁsle\lré@s regehedt édanded iffbkoveRrhesttrg b1 mlrau@riﬁhpfiﬁ»e@aﬁawl ation
in LDL chol esterol |evels, concom ntlémncream ng the HDL:LDL ratio. As
used her &i ngompléanceyramd’ dneetg@ﬁedpmmnmmt ﬁJOlgyﬂlcwvd:nts lsechugesigrisedood t o

i ncl ude the atio nt enance bo density.
The | nvent  BiTEREiEk sPprpaN GRARE b B g eREltTRaaGr SR ShRebone
density, fofsoftiafies.Chihcs ARSifivaditordiab ARBOVAEd that the cofhinedl hdirlidtralién of

appreci at ed bé t hose of general skill in the art to which the invention

rel ates thatSO #eo nﬁ$ é’$fédt1)1¢ regelating Arugs adpmtmabgtéatm of bone dessity.cinddi f f er ent
ani mal s. r o IS interest. In

par 1 cui ar g e BipiReie bRt AR R R o e Shicns. Tcar s,
dogs, haqoses, deer oxen, goats sheep and cows. 5 "Conbined

af m ni st ratl on", as used herein, should be interpreted broadly.
Accor di ngl yIn pasticulesrthe myspiershsae a!G@ﬁmP@@}yafpmthaU@éﬁombmed\é@@%ﬁ@lpy of nf er

that the in t. th| 5|n
conposi ti ong%}fﬁl glr%%m %t%lt\grﬁsl g‘rg%ﬂg%%%e‘a lgv ﬁgrﬁ?ﬂﬁg %L ‘Teé@fegrgism 1&%
unit - dose. diftincRYSAHonS demsity et Witﬁ%lth&aitsoﬂmmm svdtidl @lona CThi¥ @othBined
conmpounds nay reside in distinct fornulations which may be conbined, or

ni xed t oget H@E}mwﬁﬁbahateé|t9/bwar8ﬁulﬁréy Hamrfﬁnfsfqraw’@whe@rlscélav@wamwt;nave
adm ni syere E?ériﬁl QQQ d

actives ?rayﬁ'b g ti‘er e I{I@a.\(neesge:réll 1%‘4;4(1)% a@é uen "1%&3 @etﬂé’jl;elr?wgl
adm ni st r at sensitigitg o ﬁmrogaseﬁwahhygesnﬁmetdbbatmt he di stl nct for mul ati ons
are adm nistered imedi ately one after the other; a period of tinme may
exi st 15 therebetween. However, where such sequential adm nistration
occurs, it weldraberARPpROHBAEELEOY i Apgl or
physi ol ogi cal er??lgc}? WE)ﬁl? n tﬁsg &s}ubjte ,&ggﬁlg@?@g{ﬁj%q Bjoﬁfedlagg]rﬁ;m st ratl on
of the fir stegolati'ngubirbldhtimlﬁpidsleageamd/owwegmlauingbmmm}oconhmismg thettey of agent
is adm 'ste ed. 20 An ' ecti anount n active, as referred to

her ei n, abre PSH&E éi\f%"'i”()e aépo%aggtals%ﬁt pnejspilavone ot Fingtional r eq
response. Laamno@wqh%leﬂg ogamagartﬁeremﬁlceabﬁdubﬁmm le‘ﬁsttb‘ﬁe @lﬁmggaht g
subst ances capable of regulating lipid levels in the circulati oodnof
ani mal s. Ligiug. regul ating drugs suitable 25 for use in accordance with the
invention include: the statins; (3-hydroxy-3-nethylglutaryl coenzynme A
(HM5Co A)) reductase inhibitors; fibric acid derivatives and rel ated
conmpounds  (fthotieR agieRBof th@pieﬁexﬂ@ﬂ\@nﬁbﬁ‘ﬂief&s ESHIART a FlEthby %r'tﬂe?ﬁea‘i’xfnent of
nicotinic acid;, and the omega-3 triglycerides. Non-limting exanples of

speci fi &5l i ptePnoEQMIS and/erduetligislenimeamgrisingiesisp ofise in the invention are
ded T b| It || 0 that t |
o ced 11 Tl el B R bt

isoflavone or functional derivative, equivalent or analogue thereof and at least one lipid

bk =

lowering drug.



exhausti ve. -9 Table 1 Drug group Typical Drugs Statins Atorvastatin
Cerivastatin Fluvastatin Lovastatin Pravastatin Sinvastatin Bile-acid

bi ndi ng r §p PseShpl estyram ne Col estipol Fibric acid deri V%T/Xﬁfz/tﬁ\ﬁ'ﬁ
rel ated Bezafibrate conpounds O ofibrate Fenofibrate Genfibrozil N cotinic
Acid and derivatives Acipi nox N cofuranose N cotinic Acid M scell aneous
drugs Orega-3 marine triglycerides 5 Isoflavone conpounds or functi onal
derivatives, equival ents or anal ogues thereof useful in the present

i nvention are depicted by the general forfula I: - 1I0WR-/ AZ~ -B
R2 in which R, R2 and Z are independently hydrogen, hydroxy, OR9,

OC(O) R10, OS(O R10, CHO, C(O R10, COCH, CO2R10, CONR3R4, al kyl, hal oal kyl,

“arylal kyl, tﬁL%fﬁH%Er b&wglxﬂ}(e ﬁr@seﬁf mlvend&ttﬁer@% n%ﬂowd@h léif)h%ﬂdceutﬁ:lai(&ﬁﬂ son

thio, alkyl am no, dial kyla ro or halo R2 is

as previ oustqmpimimgmd%sannb iRiflavode brfutmpnalaigavatwe edquivalerticoraanlogne tiewmot t o
whi ch t hey che orm flve fﬂb rin selected fromT O~ OO "
, O TOO ’ié)geﬁf ap{r@éllaé plyongdipid e “and Z taken together with

t he carbon atons to which they are att ached forma five-menbered ring
sel ected fromOO 10i/ O
In another aspect of the present invention there is provided use of at least one isoflavone or

functional derivative, equivalent or analogue thereof of general formula I, at least one lipid
regulating drug and a pharmaceutically acceptable carrier and/or diluent in the manufacture

of a pharmaceutical composition.

10 In a further aspect of the present invention there is provided use of at least one isoflavone
or functional derivative, equivalent or analogue thereof of general formula I and at least
one lipid regulating drug in the manufacture of a medicament for regulating circulating

lipids levels and/or regulating bone density.

15 In another aspect of the present invention there is provided use of at least one isoflavone or
functional derivative, equivalent or analogue thereof of general formula I and at least one
lipid regulating drug in the manufacture of a medicament for the treatment of osteoporosis,
hyperlipidemia, thrombogenic events, vascular disease, ischaemic heart disease, coronary
heart disease and/or arteriosclerosis.

20
In a further aspect of the present invention there is provided a pharmaceutical agent for
regulating circulating lipids levels and/or regulating bone density, said agent comprising at
least one isoflavone or functional derivative, equivalent or analogue thereof of general

formula I and at least one lipid regulating drug.

In another aspect of the present invention there is provided a pharmaceutical agent for the
treatment of osteoporosis and/or hyperlipidemia, said agent comprising at least one
isoflavone or functional derivative, equivalent or analogue thereof of general formula I and
at least one lipid regulating drug.

30



TTOand Wis Rl, Ais hydrogen, hydroxy, NR3R4 or thio, and B is selected
froml5 RS RR R\ Y, or ~Y YOOWis Rl, and A and B taken together with

t he carborw@tog,ﬁs,ot;p whi ch they are attached forma six-menpg o5 0dd%
sel ected from - Rs.YR~XRs~YOXRsO?7XRaneiC.§g§<&sYOor

W A and B taken toget her with the groups to which they are associated are
selected fromR~ Z R sRARSRi YZ ROQRSR~YZ Rs , or Y Wand A taken together
with the groups to which they are associated are selected fromR8 R~/ NR-o
Z~~BR Sand Bis selected fromR$ .,-R~/ NR~-0 Z B R2

The invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or collectively,
in any or all combinations of two or more of said parts, elements or features, and where
specific integers are mentioned herein which have known equivalents in the art to which
5 the invention relates, such known equivalents are deemed to be incorporated herein as if

individually set forth.

Detailed Description of the Invention
These and other aspects of the present invention, which should be considered in all its
10 novel aspects, will become apparent from the following general description. The invention

will further be elucidated by the non-limiting example herein described.

The present invention provides a method for regulating circulating lipid levels and/or
regulating bone density, in animals. Generally, the method involves the combined

15 administration of an effective amount of at least one lipid regulating drug with at least one
isoflavone or functional derivative, equivalent or analogue thereof. An unexpected
synergistic effect is observed when administration of these compounds is combined,
compared with the effect either compound may exhibit on bone density regulation and/or
circulating lipid level regulation when used alone.

20
As used herein, the term "regulating circulating lipid levels” refers to both the up-
regulation and down-regulation of certain lipids circulating in the blood of a subject. It
will be appreciated that the up-regulation of particular circulating lipids may occur
simultaneously with the down-regulation of other such circulating lipids; for example, the

25 simultaneous up-regulation in HDL cholesterol levels and down-regulation in LDL

cholesterol levels, concomitantly increasing the HDL:LDL ratio.

As used herein, the term "regulating bone density" will be understood to include the up-
regulation, down-regulation, or maintenance of bone density. The invention is preferably

30 applicable to the up-regulation of bone density, for example in cases of osteoporosis.



R5 R5 YY Owherein PCT/AUW2/0C00. 12 R$ ~Y1 R~/ NRr-o ZBR2ZR5\ YOR3 is
hydr ogen, al kyl, arylal kyl, alkenyl, aryl, an amno acid, C(OR 1 where R 1
is 10 hydrpggsessaiKyl, aryl, arylalkyl or an am no acid, oigc.mgﬁ%@oypere
R12 is hydrogen, al kyl, haloal kyl, aryl or arylalkyl, -1 'S

hydr ogen, al kyl or aryl, or R3 and R4 taken together with the nitrogen to
whi ch they are attached conprise pyrrolidinyl or piperidinyl, RS is
hydrogen, C(O R11l where Rl11 is as previously defined, or CO2R12 where R12
is as 5 previously defined, R6 is hydrogeB- hydroxy, alkyl, aryl, am no,
thi o, NR3R4, COR11l where R11 is as previously defined, CO2R12 where R12 is
as previously defined or CO\IR3R4 R7 i s hydrogen, C(O Rl1l where R11 is as

“previously gefiiinedp ﬁkiﬁyéd, %?%ragé%h@gﬁwﬁwmcwé %v%onqgelaﬁésgﬂﬁ) 3

-

where each R13 is |ndepend , or aryl, ydr ogen,
hydr oxy, al #hexpyesent 1av¢qtion 1R9pplmalaib ko b variesy ofidliffptent amiyials. akgdoadikglly,a C(O) Rl |

wh R | defined, or R13 ere R13.is revi ously
et ned, R GopReR bRy ani O i Ry barakir be Saeption insppliva o o,
am no aci d, n@ 'ﬁ |2 MJNIRE h&haﬁsl%@rﬂ g@ ‘hotses,[deer g‘(é}ngQts shie wment s

either a single bond or a double T i's indepeidently ?R/ rogen, al kyl
or aryl,5Xis O NR4 or S, and Y |s , R16 R14 R15 20 wherein R4, R 5 and

e o PRl B M G RS PP EFRHE HeeSle

al kynyl,  ar He tefiftcanaiad adxﬁlﬁﬂsﬁatuﬂi“'ﬁﬁbé At %ece@éﬁzﬂ?mf'&l thit tRE i ¥¥vidual active
di al kylam no, nitro or hal o, includi ng pharmaceutical ly acceptable salts

t her eof . 5cqmpmxndem@ccop‘aiquwﬂan yping; position loe fgymadation fonademnistraticr te

conpounds O:]; s&b?eect g¢s gfn%ie Jn?tr- .a%he mventxvclmI cl:o:ntemplates that the individual active

10 compounds may reside in distinct formulations which may be combined, or mixed
together, immediately prior to administration, or alternatively administered separately.
Accordingly, it will be appreciated that the actives may be administered simultaneously or
sequentially. Sequential administration does not necessarily infer that the distinct
formulations are administered immediately one after the other; a period of time may exist

15 therebetween. However, where such sequential administration occurs, it will be
appreciated that there is a current biochemical and/or physiological effect within the
subject, as a result of the administration of the first or initial active agent, when the second

or later active agent is administered.

20  An'effective amount" of an active, as referred to herein, means an amount necessary to at

least partially attain a desired response.

Lipid regulating drugs are considered herein to be chemical substances capable of

regulating lipid levels in the circulating blood of animals. Lipid regulating drugs suitable
25  for use in accordance with the invention include: the statins; (3-hydroxy-3-methylglutaryl-

coenzyme A (HMG-Co A)) reductase inhibitors; fibric acid derivatives and related

compounds (the fibrates); bile-acid binding resins; derivatives of nicotinic acid; and the

omega-3 triglycerides. Non-limiting examples of specific lipid regulating drugs

contemplated for use in the invention are provided in Table 1 below. It will be appreciated
30 that the list is merely given by way of example and should not be considered to be

exhaustive,



-13 WARL /ORs (il)RL /OR6 (I11)R15~ ~R15R20 / RZOR14R14WAR1 /O Rs (I V)RL
/ORs . (VVR15~ (~ RI5RROH /R2/R14R14 WR1 / ORs (VI) RI5 v R2 ~/ R14 W
Rl / OH R5, 5ZRo0~2RI4RL/ HR5 (M11) R15 , whi ch
R, Rz, Ré?bé%/b;}%% RI5, Wand Z are as defined above, 5 [r;IE)?/eAmzr/(é nz ably
-1 R, R2, R14, R15, Wand Z are independently hydrogen, hydroxy, CR9,
OC(O R0, C(O)RIO, COOH, CO2RI 0, al kyl, hal oal kyl, arylal kyl, aryl, thio,
al kyl t hi o, am no, al kyl am no, dial kylam no, nitro or halo, R5 is hydrogen,
C(O R11 where R1 is hydrogen, alkyl, aryB,- or an am no acid, or CO2R12 5
where R 2 is hydrogen, alkyl or aryl, R6 is hydrogen, hydroxy, alkyl, aryl,
~COR11 where R1 is as previously defined, or CO2R12 where R 2 is as
previously defined, RO is al kyl, haloal kyl, arylalkyl, or CCORl1l where R 1
is as previously defined, and RO is hydrogen, alkyl, am no, aryl, an am no
,acid, al kyl &bl or di al kyl am no, 10 nore preferably R and R14 are

independenkﬁ—hﬁm*w—@%@é&@}RL@—e%—h&Le—Fé—F&%—\M&nd—L&pe—
i ndependent MJUAgEHYen, hydroxy, OR9 OC(O)HW“'&"@FN COOH, CO2RI O

al kyl, hal g or hal o0, 15 RS TS hydrog CF R Wiere RII T35 hydrogen
or al kyl, 2}gll)gRl 2 where R 2 is hydrogen %}Ogla L?“,l R6 i s hydrogen or

hydr oxy, R9 is alkyl, arylalkyl or C(O)Rll Cenieneatisl 1 i s as previously
defined, and RO is hydrogen or al kyl, d nore preferably R and R14
are independently hydroxy, nethoxy, benzyl g;n sré@’étyl oxy or chl oro,

Lovastatin

Pravastatin

Simvastatin

Bile-acid binding resins Cholestyramine

Colestipol

Fibric acid derivatives and related Bezafibrate

compounds Clofibrate
Fenofibrate
Gemfibrozil

Nicotinic Acid and derivatives Acipimox
Nicofuranose

Nicotinic Acid

Miscellaneous drugs Omega-3 marine triglycerides

5 Isoflavone compounds or functional derivatives, equivalents or analogues thereof useful in

the present invention are depicted by the general formula I:



R2, R15, Wand Z are independently hydrogen, hydroxy, methoxy, benzyl oxy,
acetyloxy, nethyl, trifluoromethyl or chloro, 25 R5 is hydrogen or CO2R12
where R 2 w6 obwshegen or nethyl, and R6 is hydrogen. -%éﬁg%%@%zarly
preferred conpounds of the present invention are selected from

oO\Oo0O~-HO~-OBM1 2 HOHOOHO3 H5 HO/ OOHO4 H6 HO/ OHO/ O\

\

\

I\ OH/ OHOH ~ CH (cis) {traps) 7 8 HOH 9 OH 10 -16
-10 -

W

Ry A

(1)

Z B

Ra2
in which

R1, R and Z are independently hydrogen, hydroxy, ORg, OC(O)R;0, OS(O)R 9, CHO,
C(O)R;0, COOH, CO2R 9, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkyny],
5 aryl, heteroaryl, alkylaryl, alkoxyaryl, thio, alkylthio, amino, alkylamino,
dialkylamino, nitro or halo, or
R, is as previously defined, and R, and Z taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

0 O
O T

10 R; isas previously defined, and R, and Z taken together with the carbon atoms to which

they are attached form a five-membered ring selected from

AN N
o) o)
)rO }—o
T
T
and
W is Ry, A is hydrogen, hydroxy, NRiR; or thio, and B is selected from

Rs \/ERS Rs
1 1} \ Y , or
0] 0
W isR;, and A and B taken together with the carbon atoms to which they are attached

15

form: a six-membered ring selected from

O HO /

~



H11 Ow 13 Bz 1S HHH 17 OH19 HHHHO4d OH 12 OH 14 1R OH 18 ~OH 20
-17

WO 02/055072 PCT/AU02/600042

R, O R, O

Rsg
R4 NRqo
Z B
Ro
5
and B is selected from
O 0
wherein
Ra is hydrogen, alkyl, arylalkyl, alkenyl, aryl, an amino acid, C(O)R;; where R;; is
10 hydrogen, alkyl, aryl, arylalkyl or an amino acid, or CO,R;, where R;; is hydrogen,

alkyl, haloaikyl, aryl or arylalkyl,



HO/ OHI\ 0O OH22 21 HO/ OHv \ OH23 C O~OH25 HO/ O\ M O/ H 27
. VY M OHOH29 ~ O/ OHM V' A\ O/ OH24i0/ OV A v ~1 \ OO 26
M O\ |/ ¥ 28 ~\ OH 30 HO/ OHO~ ~~\ O/ 3~ HO
Ye O O\yﬁ’gﬂ)ggﬁz p@h o0 2

10

15

20

25

R4

is hydrogen, alkyl or aryl,

or R3 and R, taken together with the nitrogen to which they are attached comprise

Rs

Rs

R

Rg
Ry

pyrrolidinyl or piperidinyl,

is hydrogen, C(O)R;; where Ry, is as previously defined, or CO;R;; where Rz is as
previously defined,

is hydrogen, hydroxy, alkyl, aryl, amino, thio, NR3R4, COR; where Ry is as
previously defined, CO;R;, where Ry, is as previously defined or CONR3Rg,

is hydrogen, C(O)R; where Ry is as previously defined, alkyl, haloalkyl, alkenyl,
aryl, arylalkyl or Si(R;3); where each R;3 is independently hydrogen, alkyl or aryl,
is hydrogen, hydroxy, alkoxy or alkyl,

is alkyl, haloalkyl, aryl, arylalkyl, C(O)R,;; where Ry, is as previously defined, or

Si(Ry3)3 where Rj3 is as previously defined,

Ryo is hydrogen, alkyl, haloalkyl, amino, aryl, arylalkyl, an amino acid, alkylamino or

dialkylamino,

the drawing "---" represents either a single bond or a double bond,

T
X

is independently hydrogen, alkyl or aryl,
1s O, NRy or S, and

Y is

Rie
\@
o
R1/5 R4

wherein
Ris, Ry5 and Ry are independently hydrogen, hydroxy, ORg, OC(O)R 9, OS(O)R19, CHO,

C(O)R}9, COOH, CO2R;9, CONR3Ry, alkyl, haloalkyl, arylalkyl, alkenyl, alkynyl,
aryl, heteroaryl, thio, alkylthio, amino, alkylamino, dialkylamino, nitro or halo,

including pharmaceutically acceptable salts thereof.

Considered particularly useful in the present invention are compounds of the general
formulae IT — VIII:



HO/ OHO~~~\ OH/ OH35 HO/ O\ ~/ HOOH 37 HO/ O\i Ho ~ ~ 1 w/
OH39 -18 HO/ OHOV ~~\ O/ OB HO/ O32 HO~~~\ O/ Ow 34 HO/ O
HO ~ ~ ~ \yd¥d/dssdhe 36 HO/ O\ ~/ HOv v / Ove 38 HO/ @cirdudfire — | \
/ Ove 40 and pharnaceutically acceptable salts and derivatives having
physi ol ogi cal |y cl eavabl e | eavi ng groups thereof. -19

-13-

in which
Ri, Ry, Rs, Rg, Ryg, Ris, W and Z are as defined above,

more preferably



The preferred conmpounds of the present invention also include al
derivatives with physiologically cleavable | eaving groups that can be

cl eaved i RyypYisshf,0m the isoflavone nolecule to which it igpii@%ned The

| eavi ng groups I nclude acyl, phosphate, sulfate, sulfonate, and preferably
are nono-, di- and per-acyl oxy-substituted conmpounds, where 5 one or nore
of the pendant hydroxy groups are protected by an acyl group, preferably an
acetyl group. Typically acyl oxy substituted isoflavones and derivatives
thereof are readily cleavable to the corrldspondi ng hydroxy substituted
conpounds. Most preferred conpounds contenplated for use in accordance with
~the invention are 10 naturally occurring isoflavones and/or netabolites

t her eof inchudhng; , fror WA FIE o i ' ' ' in. As used
nerein, T unbli SRadap ars acire mdspafay R Gs, SiEOR, THG, OCUORLT
_portions and nG{Q)R;5 GOOH, CoLRmaklkys halyalkylesiytalicd ofrylathomeligdthicc emind,t wi | |
be appreciated funct.ional derivatives will exhibit one or nore

iﬁ‘%h]at .sugh 138

of the functiofkylaming, Fallsdamige, piffg orheldye i sofl avone. Similarly, chenical
and functiopal jsaqH} RO wiRer® R, 1 i GlirdEer, 20, A¥ANG: sNehthe ablg, TR 00d
as nol ecul eggekshi biot\é‘?llﬁ’gﬂgﬁy?lo‘?\e rof 1]rrlnr(g o?et hey¥un§§ti onal actai vities of the
20 i sof | &vone whereRayislryddegehyadkiylfor erplany source such as being chenically
synt hesi sed_or.identified via screeni prgcesses such .as .natural product
streontng.  Reaisduamsenrtaras; by 390 QIRBAHENRNd: BoRupEr el bu

are not |imtegdd,R,, WiSR, L9PRe0RasIYRIikdeed by general formula I. 25 The
term"alkyl" is tal(en to 1 nclude straight chain, branched chain and cyclic

(in the casBofs dkyddralbmatieyl carylgharhtos OO trherecRin as dgprejpudipdefgred) ando 10

carbon atony, preferably from1l to, 6 catrbon.at such.a hyl, ethyl,
oropyl . 1 SoRrbRy syt S8g: 3 S BRI i ofdFemidl §r PRt
cycl openfgyl , and the like. The al kyl group is nore preferably nethyl, 30

et hyl, propyl or isopropyl. The al kyl group may optionally be substituted
by one or noroge pefdrdhlyri ne, chlorine, brom ne, iodine, carboxyl,

Cl-C4-al k b |, Cl- CA-.al kyl am > |,
di - ( Cl?m?gﬁ3%@@%&%@%@@8&@&5)@%&89&93 Oé?@)&?éﬁblﬁag%y, fornyl oxy, Cl1-C4
al kyl - car bory| RXY W &hd ZArémiyenbémly Hydrdgen ks, OR,, OC(OReAY(O)Rfe term

"al kenyl " is taken to include straight chain, branched chain and cyclic (in

the case 5 of SQRH AR oraligdleallyligrdaltsar bons of 2 to 10 carbon at ons,
f | to .6 it h. | 3
B henyt 151 BrofdhgfEB BRI BrertR syt 887 Gr RA, SAOUE, MR RUES 25 1

2- met hyl - 2- pr OBWFen@Mk)Hhe | i ke. The al kenyl group is nore preferably

et henyl, 1-propenyl or 2-propenyl. The al kenyl groups may optionally be
subst i t ut edRey IsgnEregen 9ph¥dI9KYsf | uori ne, chlorine, bronine, iodine,

boxyl , - CA - GA- i Nas :
i (L Ca- Ry S oA BE EROM whéesHl; R AUy AR
d - C4- al kyl Rggiddomydgex yr alkyt,C4- al kyl t1 uo, C3-C6-cycl oal kyl or phenyl. The

term"aixl@ynyl " is taken to include both straight chain and branched chain
15 hydr ?¥arbons of 2 to 10 carbon atons, preferably 2 to 6 carbon atons,

with at |eaghq Aidce preferably

R; and Ry4 are independently hydroxy, methoxy, benzyloxy, acetyloxy or chloro,

Rz, Ris, W and Z are independently hydrogen, hydroxy, methoxy, benzyloxy, acetyloxy,
methyl, trifluoromethyl or chloro,
25 Rs is hydrogen or CO;R;; where Ry, is hydrogen or methyl, and
Rg 1is hydrogen.



triple bond such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl,

and the |like. The al kynyl group is nore preferably ethynyl, 1-propynyl or

2- propynyhyo §06ssédkynyl group may optionally be substitut gg-hyu®igelr nore

of fluorine, chlorine, brom ne, iodine, carboxyl, Cl-C4-al koxycarbonyl,

Cl- C4- al kyl am no-car bonyl, di-(Cl-C4-al kyl)-am no 20 carbonyl, hydroxyl,

d - C4- al koxy, fornyl oxy, Cl-C4-alkyl-carbonyl oxy, d -C4-al kylthio,

C3- C6-cycl oal kyl or phenyl. The term"aryl" is taken to include phenyl,

bi phenyl and napht hyl and may be optionalllby substituted by one or nore

Cl- C4-al kyl , hydroxy, Cl-C4-al koxy, carbonyl, Cl1-C4 25 al koxycarbonyl ,

_ Cl-C4-al kyl carbonyl oxy or halo. The term"heteroaryl” is taken to include
fi ve- menber pgiianshy prefdRaRSHPAuRds T Ihdbresdht iVehtiieardkclb@dd o€ OXxygen,

sul fur or nitrogen 1n the ring, which rings may be optionally fused to

_other aryl or heteroaryl rings including but not [imted to furyl, pyridyl,
pyrimdyl, 30 H@ieny\_ ifMdazolyl, tetrazoH@d. pykazi@Qyl, benzofuranyl,

benzot hi ophenyl , sopui nol yl, puriny i , oxazolyl,

t hi azol yl, pyrrol 2 puri ne, thym ng

cytosine, uracil, W 'he het er oar omat’| c g oup

optionally substituted b pre of fluorine, chlloring

i odi ne, carboxyl, C -C4-af koxyeqe#o ﬂ Cl- C4al kyl am ¥ Me

di - { C1- C4- al kyl ) - ami no- car bonyl , hyd-gxyl, Cl-Ca-alloxy, formyloxy

Cl- C4-al kyl -car bonyl oxy, Cl-C4-all :4yltluo, C3-C6-cycloal kyl or phenyl. The

5 heteroaromatic can be partially or totally hydrogenated as desired. The

term"hal 0" igypaken to iyclude fluoro, chlgtp brono gnd iodo, preferably

fluoro and chloro e“preferably fluoro. Ret

"hal oal kyl" w Il

per hal ogenat ed al : NpreRerred 10 hal oaMNRy

trifluoromethyl and : 1.

salt” refers to an @igan(Cc or prgani ¢ noi ety thaH capri es \r ge and

that can be administered in assoCiatObh with a pharnaceuti cal agedgMefor

exanpl e, as a counter-cation or counter-anion in a salt. Pharmaceutically

acceptabl e 15 cations are known to 3hose of skilled in the art, 4&nd include

but are not limted to sodium potassium calcium zinc and quaternary

am ne. Phar maddOt| ga &cept abl e ani ons atHO t oOthose of skill in

the art, and incl p not limted to chl ¢fi acdtate, citrate,

bi carbonat e and cagb 0 The isoflavones f 5 [ DI esent

i nvention may be der S i S

a person skilled in the ably, they are lobtalined

extracts from plant sour . N d9se skilledGQh tRe ar Ny dily

be able to identify suitable plant species, however, plants of particular

use in the invention include chickpga and cl over species, for exanple. Mre

preferably, the isoflavone extract ¥s 25 obtained fromred cl over or

subt erranean cl gver species. An isoflavone extract may _be prepared by any

nunber of tec ) 2 & DL £ Prabl e i sof | avone

extracts may be pr § wat er/ organi ¢ sol ve ractj on fromthe

accept abl e

native plant sour appreci ated tha Qvopeasextract may
be 30 prepared from Jue of a singl e Specifes 01 ﬁTa‘t or a
conbi nation of two or OH /,
OH OH
(cis) (trans)
8
OH Me



nore different tissues thereof. Simlarly, an extract may be prepared from
a starting WO (12/(15SU72 -22 PCT/ AU021000-t2 material which contains a
het er ogengayi§, esylur e of tissues fromtwo or nore differendSREH RG220

pl ant. Generally, where an isoflavone extract is prepared fron1p(ant
material, the material may be 5 comm nuted or chopped into smaller pieces,
partially comm nuted or chopped into smaller pieces and contacted with

wat er and an organic solvent, such as a water m scible organic solvent.
Alternatively, the plant material is comi@cted with water and an organic
sol vent without any pre-treatnment. The ratio of water to organic sol vent
may be generally in the range of 1:10 to 10:1 and may, for exanple,
“conprise equal proportions of water and 10 solvent, or from1%to 30% (Vv/V)
organi ¢ solvent. Any organic solvent or a mxture of such solvents nay be

used. The orgamQ@ y preferably bed@ e preferably a Cl-4
“organic solvent (s nmethanol , chl orof orm pr opyl ene

glycol, erythrite, but anedi ol , acet oni d | ene gl ycol

et hyl acetate, glycidoal, { hydr oxyacet one ' Optional ly

the water/organi c sol vent 515 mip e may i nclude an enzyne cl eaves

i sof | avone gl ycosides to e ag ghe form The m xture nmay NgQF ousl y

agitated so as to forman enulsion. The tenperature of the m x may fange,
for exanple, froman anbient tenperajqyire to boiling tenperature.q&Exposure
time may be between hour to several weeks. Ongygonvenient extraction
period is twenty-fourf{f hours at 90C. The extract may be separated from

undi ssol ved pl HD elO.al and the organildOsol gqoved, such as by
distillation, rota 3 [ or other sta Hures for sol vent
removal . The resul : act coptai ni ng water and ngp-wat er
sol ubl e conponents & i ey e N extract,
whi ch may be forrmulated with o abl e
carriers, excipients and/ or aux ?ﬁ%%ccording to the in ‘(MQS An
extract made according to the descri pti provi ded in the previous
paragraphs may contain small amounts, of oil which include isoflavgnes in
their aglycone form (referred to her&fn as isoflavones). This is avone

enriched oil, Ba@besubjdd_to HPLC to adj ubtOg heksofDavone ratios, or,
if it is at the des lavone ratio, may be 8 gr exanple in the
. 3 relgar riers,

30 presence of sililga, B b forxqul ated with on

exci pi ents and/or au ia 5 ye an isofl avone co

Alternatively, the isoflavones 0]02/ 115; 1172 - 23 PCI/ A

contained in said smal |l anount s™ef0 (3%?y be further concentxted by
addition to the oil of a non-water soluble organic solvent such as hexane,
hept ane, octane acetone or a m xture,f one or nore of such solvengs. One
exanpl e i s 80% hexane, 20% acet one m] havi ng hi ghOsbl ubility for 0ils but
| ow solubility f8 isofla The oil readj| ns into the 5
organi c soIventH oan. e 4

solution. The recoVeredlextr §
to about 120C, and aLed @ldr nore p
carriers, excipients liafies. 10 It wil
present invention al so contenpl t he production of conpo descri bed
herein, including the isoflavonesy”functional derivatives,
anal ogues thereof, by established synthetic techniques well known in the
art. See, for exanple, Chang et al Wypch discloses nmethods appropjg ate for
the synthesis of various isoflavones. 15 Other suitable nethods may be
found in, for eK&hple~pubPished I nternati on&dOL ¥ __APRli cati ons WO

' 981 08503 and WD 00/ references cited t ich are




incorporated herein in their entirety by reference. 20 It will be
appreci ated that isoflavones suitable for use in the present invention may
be in the g2 powder, a slurry, in aqueous solution ﬁ&ﬁﬁu@%ﬁﬂ&'e
containing a snal i anount of oil), particulate form or dissolved in an
organi ¢ sol vent (such as nethanol, ethanol, ethyl acetate or dinethyl
sul foxide). 25 Based on the characteristic ability of the nethod and
conpositions of the present invention to regulate circulating lipid |evels
and bone density, they may be useful for-l’he treatnent and/or prevention of
certain indications presenting in animals. Generally such indications
i nclude hyperlipidem as and osteoporosis. Specifically, the method and
~conpositions a bl eof or beneficial ly it g bioppd i poprotein

| evel s, inproving ar yonpliance 30 and 1Y : 3
‘prevention of thro ic gvents, vascul ar di§ nl 02/ Oa, 1172
PCTI AU( 12/ O(10. ~2 4 % 2art di sease, ™ . sease,
arteriosclerosis and Type | ang ost eopor osi s. ¢
"treatnent” is to be considereB S broadest conteﬁl The
not necessarily inply that an aninal ®H treated until total recov@
Accordingly, "treatnent" includes anelioration of the synptons 09 severity
of a particular condition or prevenging or otherw se reducing the ri sk of
devel oping a particular condition. As previously nentioned, conbined

admi ni strat i onHEx the OHavones and |i pi d HegulLat ngOtd drugs accordi ng
to the present invE i nclude the adm ni § on dfletwo or nore

di stinct compositiQ g i

i nvention) or the ad¥ni

ding to the
' S ul ation
whi ch contains the at |east ong df | avone in conbi natillon w | east one
lipid lowering drug. 15 In the™eg HEr e the actives &tcor dnggt %pe
invention are adm nistered as distinct conpositions each COﬁpOSItIQ will
contain either of at |east one Iipr% regul ating drug or at | east 8 e
i sof l avone or functional derivative; equivalent or anal ogue t her & each
optionally in aR§OC|.t|onCMith one or nore rmaceuti gl ly acceptabIe
carriers, excipleny®’ ay ari es and/ or diluen 9”1 Ny he case where the
actives are conbing a sd‘gle conposi tion sug ifion preferably
conprises at |ea ™ B 2 of | avone or
functional deri : anal ogue”t her eof , i in
association with one or ngre pRarpgkeutically acceptabk} car P&
exci pients, auxiliaries and/or uenOsl 25 A "pharmaceuti cal ac&dpt abl e
carrier, excipient, auxiliary and/or diluent"” as used herein should be
taken to include any carrier, excipidit, auxiliary or diluent thab is
consi dered useik$ in prep ing a pharnaceuti @I iti Such carriers,
exci pients, au di | uents will % ‘ , hon-toxic and
nei t her bi ol ogi cal | rwise 30 undesrrabl m al so i ncl udes
carriers, excipient\y 2x0r diluents ths e_acoeptable for
veterinary use as wel
02/ 0sS072




- 25 PCT1AU02/0(1(LIZ2 tern1"pharnaceutical|y acceptable carriers,

exci pients, auxiliaries and/or diluents” includes one of, or nore than one
of, such subsieagnss. It will be appreciated that the carrnqﬁz U@mﬁﬁelents
aUX|I|ar|es or diluents used in the present S invention may be in solid or
liquid form or both, depending on the desired dosage form of the
conposition, or conpositions, to be used. carriers, excipients, auxiliaries
and/or diluents include flow ability agents, fillers, binders, stabilisers,
antioxi dants, |ubricants/binders, disintdgrants, and coatings. It will be
appreci ated that any nunber of carrier, excipient, auxiliary or diluent
subst ances known in the art nmay be used in the 10 invention. However,
~exanpl es of suig@bl e carrpers, excipi ents,y@uxi 'arigs or diluents wll

beconme apparent 1n ng paragraphs of esc iption. In addition
O

~to the at |east ong :gulatlng drug and past ljone isoflavone, the
conposi tions ofygd Qnal agents (or

accessory 15 |ngred|ents) su vitam ns (for exa -Ie gm n A
Vitamin B group, Vitanmin @ Vitaghr Vitamn E andOvi t an r%@

m nerals (for exanple, magnesium iron, zinc, calciumand nmanga ® in the
form of pharmaceutically acceptabl gggsalts). The conposi tions o0f32t he

i nvention incl ifétpose <Yitable for oral, opti , buccal 20 (for

exanpl e, sublingua
i ntradermal and ixa

will be apprecitfded that
depend on the nature and f the condition bepn : and the
preference and general state of e Pient. 25 Conpositions“suitGiée for
oral adm nistration may be presented in discrete units, such as capsul es,
sachets, |ozenges, or tablets, eachdxontaining a pre-determ neddanount of
the active conbination. The actives nmay be present as powders or granul es,
as a solution diOq ©ion i n an aqueousH( Den
oil-in-water or wa i Il emul sion, for exanp Such conp05|t|ons may
be prepared by an : ncl udes at | east
the step of brik@il ng ne or nore

nd )
suitable carriers, auxiligsjes| | pients, or dil uenpﬁ_' 2/ 11S; 1172
-26 PCT/AUU2/ (1 (1(1-t2 In~genera TIPral conposi tions of e & i et i on

whi ch contain both the at |l east one |lipid regulating drug and at | east one
i sof | avone, are prepared by uniforn%% and intimtely adm xing t
i sof l avone/lipid regulating drug combination with a liquid or finely
divided 5 solidyearrier, g both, and then, yif ne essyy, shapi ng the
resulting m xture. Fxaml e, a tablet may b by conpressing or
nmoul di ng a powder @: S containing the ex optionally with one
or nobre access : ; Conpr essed tq
conpressing in a suitable machthe extracts in the for
granul es optionally m xed w t h>Na_8 , lubricant, inert d d@M and/ or
surface 10 active/ di spersing agent(s). Moul ded tablets may be ma ﬁy
nmoul ding, in a suitable nachine, th§7pomdered conpound nnisteneghthl1 an
inert liquid binder.
HO O HO Eiln o
Sy e
OH

(for exanple
s{ i on) and transderna
buitabl e HQutein a

ous, i ntranuscul ar,
3dm ratlon |t

OMe
39 40

and pharmaceutically acceptable salts and derivatives having physiologically cleavable

leaving groups thereof.



In the case of oral conpositions, suitable carriers include fillers,

bi nders and, if desired, disintegrators. Appropriate fillers include
sugars, su.wg Sss)Act ose, saccharose, mannitol or 15 sorbitghyaGlol20Se
preparations ana/or cal ci um phosphates, such as trical cium phosphate or
cal ci um hydrogen phosphate. Appropriate binders include, starch pastes
conprising, for exanple, corn, wheat, rice or potato starch, gelatin,
tragacant h, nethyl cel | ul ose and/ or pol yvi nyl pyrrolidone. Appropriate

di sintegrators include, for exanple, the ®Wovenentioned starches,

car boxymet hyl starch, cross |inked polyvinyl pyrrolidone, agar or algin 20
acid or a salt thereof, such as sodium al gi nate. Excipients may incl ude
f1ow condi t'l‘ﬁg'?{]e%er&rd AOH?O ﬁ@s%fsthe REenf KR dh a?lfd fn%luﬁe%ﬁ'dénvﬁtﬁl&wnﬁt earic
acid or salts er eof uch as magnesiumor calcium stearate, and/o

pol yet hyl enphyg;hglc@ball;&lmbledm mepmﬁmcbaacbe@taave@mtwva fremi thn/snﬂa\@ne may

"be provided w th, suitahl , 250t| enterlcc i re in
useg_ i nt er mRIgeyle tg gyly ; élg‘refi%%‘/‘i& §TOHRS Wlllu ?Paypﬁpﬁf’ﬁﬁ?‘? §%1?93 ;
Arabic, tal ghg ewﬁd‘yﬂepexmg l.ﬂe%&ﬁy- ROLNES R NGy Hub§HtcdthrPburids! FRERLM

d|0X|de or coatlhg solutiohs i'n suitable organi ¢ solvents or solvent
m xturesS5 obne 61(m01teh£f tie mmiamhydro‘{qurmlpsara eroteotedibrycps, acsbgnoup,qvmefembly an

sui tabl e ceIIquse par as. .acety | cel l.ul ose. a e or

hydr oxypr op?‘Fer‘ﬁéltg‘i?H YH&‘F é‘cglﬁf‘l’léllﬂ’ip Ef‘tequl%@a VOPeSA §tl FP& 5 A%l 1o
the tablets 1R f i fication purposes or
to indicat ec%?\{%gé:‘tgﬁ?e g%lg%g&%]ﬁn%ﬁﬁggﬁl ngrtggﬁdecg? 1spbqﬁdPStV\D 02/ 0SS072

PCT/ AU02/ 000~2 Ot her orall y adm ni strabl e pharmaceuti cal conpositions are

dry-fiIIed elatin ft. saled
capsul es na Pfegﬁé'r gxta Eﬁ“nﬁ’é"i%?%?% é‘?e lns%fg?ﬁagceg‘w]ig}edpve 1988 t ol .
The dry-iy | h&tﬂra@@r&mgnﬁma@&f@ rah&/%r R ibaktes MR ol thdldting: FofmdHondtigr anul es,
for exanple, 1n adm xture with fillers, such as |actose, binders, such as

st ar ches, ahmbamglgen&tﬂnsan@dmdﬂeas tal c or magnesi um stearat e, and, where
appropriate, stabilisers. In soft capsules, the actives are preferably

di ssol ved or suspended in suitable liquids, such as fatty oils, paraffin
oi | or liquiad Red N&bi hﬁ&eﬁoﬂil M@ﬁ)&a‘éwei RcMié ﬁﬁta@bﬂfb\s'ﬂrﬁg?ﬁ@tﬁ@}(rts’ibsmohﬁaﬁﬁded
10 Formul ations suita for buccal (sublingual) adnministration inc|ude:

| ozenges, comtaitsfrog rtaﬁeralanirtsw@sth isotaviona soueesd lhwdkbe appredsathiabsucbucr ose

ase. 1o et AP en BT BBk phe Frimok R Anblall iy PIALT b fgfe "o

Conposi ti ongofhvédee present invention suitable for parentera

adm ni stration conveniently conprise sterile aqueous preparations
containing the actives, which preparations are preferably isotonic with the
bl ood of th i

ol 00d,Of { DSRSSEY® SkiondRR SRR BIAUTAEIBR SR,
20 neans of uﬁﬂé&@tbb@ﬂeﬂfo&puieﬂéxlﬁhmag ahpone ef moretof dltefunediornah pt&D/tltldBl’d)ftlﬁUl tabl e
conposi tions include water soluble extracts d susp e35|on ctive

i ngredi et . iyl @;@eﬁaamr@aylaﬁqlegmﬁjﬁ@e:twrﬁog{fgﬁe e 'ch
sui tabl e |'i ponhilj 6; ss,gl‘e\éﬁﬁ%?r&:ress\égpﬁ | RSans PPodRt g&&éx?( Pils (for exarrpl e
sesame oil), or syn et| C acid esters or exanple ‘et hyl ol eate or
triglyceri des) are used Al ternatively, aqueous injection suspensi ons may

be utilised, ri se viscos i ncrea subst or exanpl e
sodi um car b iof Ffuaes SomEmpBlel ot PR e Sl i dp dhoss

appropri at e .oabsgh&RBictdd AP fRul)@npl e, conpositions nmay conveniently
be preparedcgybadm mﬁg tﬁ?g}g'?l ves \lllmth wat er or a glycine buffer and

’renderlrﬁﬁthe resulting solution sterile and isotonic with the bl ood. 30

The term "alkyl" is taken to include straight chain, branched chain and cyclic (in the case
of 5 carbons or greater) saturated alkyl groups of 1 to 10 carbon atoms, preferably from 1
to 6 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secbutyl,
tertiary butyl, pentyl, cyclopentyl, and the like. The alkyl group is more preferably methyl,
30 ethyl, propyl or isopropyl. The alkyl group may optionally be substituted by one or more

of fluorine, chlorine, bromine, iodine, carboxyl, C;~C4-alkoxycarbonyl, C;-C4-alkylamino-



WO 112/ 0sSU 72 PCTI A W02/ QUI LI 2 -2sFormul ati ons suitable for rectal
adm nistration are preferably presented as unit dose suppositories. These
may be prgpsiSekspy adm xing the actives with one or nore ghyvendlfpg! solid
carriers, for exanple cocoa butter, and then shaping the resulting m xture.
5 Formul ations or conpositions suitable for topical adm nistration to the
skin preferably take the formof an ointnment, cream |otion, paste, gel,
spray, aerosol, or oil. Carriers which my be used include Vaseli ne,
| anol i ne, pol yet hyl ene gl ycols, al cohol s,20and conbi nati on of two or nore
t hereof . The active conpound is generally present at a concentration of
from1l0 0.1%to 5%wWw, nore particularly from0.5%to 2% w w. Exanpl es of
“such conposjti i el ude 5 loCcasttn -C%lpﬂl@d' i it for
transder nal é%%é}n{}?ﬁdslgregtﬁg garlllgg)sagiﬁgigccpr esglr’lg:l ggl%gzl’ di scret gwbgy?l?gggy’a%gg?ed to
_remai n in i akylrereonytmtyaCt-Catalkylthig Caillsctycloaticybér plieayk eci pi ent for a
prol onged 15 period of tine. Such patches may contain the actives in an
optionally buffered aqueous sol ution. Conpositions suitable for transdermal
adm ni st r at TREeARYaRbA" Retakig] loMREISSE Midh® BRARNRIRBES chAR BndeRED FaMHe Sask,
Pillai O Nair VB, Ranarao P. Transdermal 20 iontophoresis revisited. Curr
Opi n Chefn B czba® ongreatgrd hydresari@s af Rio d 8ickspon aiangsy preferably 2rip efcaghon

optionally huffer ueous solution of the actives. h.co i.tions may,
for exanpl e‘jt&‘)%h‘f’gliq ﬁtalg?steroé’teéi%gﬁleh’g?ﬂ S ﬁﬁ‘ﬁ@r zpﬁ?Peé?Hngf%?ﬁq‘?ﬁirW%ﬁy r,

W th for exapplegyd 2088h{101-pESHe M2 éth AC-propenyioidithelik® MBhSalkdrah bdup o¢

i nhal ation may be delivered as a spray conposition in the formof a

sol ution, swopeprsfeoablyethenyll bipoapenyias 2-prapgral.i The allseny) seapp oy oPEanalkybe

further conpri harmaceutical ly a tabl e propel | an car bon
di oxi de or nﬁ}btsﬁﬁlﬁe? dé'x‘?n&eo.r e Oggﬁ% & ? @gﬁg‘%%{ OIP%S’ ﬂgﬁwgh%a&%oﬁ‘%ﬁ;;f(;“rso be
admi ni stier eglkbBycardouB I, i0)-dk @b@iRrdarthys Wppt eCpatkyh)niino Lhdoayly hydroxyl,
suppl ements i ncorporating the actives can be prepared by adding the

conposi t i onCt-&+alkozydiormylony, Grecelkyl-earbemydors Cudsalleylthid :-Griyclasiey]l gy be
WO 112/ OSSOél%en FCT/ AU02/ 0110~2 used including, but not limted thereto,
nmeats such as 5r‘ound neats, emnmulsified neats and marinated neats; beverages
such as nutritional beverages, sports beverages, protein fortified
beverages, juices, mlk, mlk alternatives wei ght | oss bever ages;

7. d .
cheeses suchhatermarlyRyd isigken ripglydaboth ﬁ@ﬁﬂﬁ&‘i‘é’é‘s@, baenshedehaiye cheese;
frozen qgssﬁ%&r cat o2 tlgﬁ% fgbb&%?gdﬂlsé gfl‘;eg%r%lgl?&g :6?9%60?%% rﬁér){yﬁglreg S@ﬁte&{es’ and

non-dairy frozen dessert ake ucts; sal ad
dressings; aiple borissuahds sihyryld$-psapyhyias-phepiagh dHagynyied-batyhyleandaihe like.,

butter substjitute, and ot her fat containi spreads.  The co sition is
added to t h&h¢ alknylgrenp lér%‘?IﬁPresf%‘F‘E‘é’tegﬂ’“b’qugPPW? 052-a&§%yr%ldnp1§’8§iﬁ<wl t he
conposition . . f il he iabed ;

nmp gltoga ﬁ@bﬁ@%ﬁ%ﬁ?ﬁe HMostififed e of tharl ofilidrides clﬂ&@ﬁeg gfcﬁﬁlﬁg, 15&13&,

conposition use i n the’present 1nventionh nmay prepare
accor di ng t carbbeyld@s-G4-atkohpchobanyy, (is€dalkylamive-carbonyGuH{Cel atigbl-agmot s

Ther apeati cEapui IAFROL L F o8k b A IRRA G L Briar RES Be: Cof - By e
(Mack Publ i @gjaggy@ggﬁ@pyppﬂeg%b 15 Edition. Generally, conpositions of -the
invention may be"fornulated to contain one or nore

The term "aryl" is taken to include phenyl, biphenyl and naphthyl and may be optionally
substituted by one or more C,-Cj-alkyl, hydroxy, C;-Cs-alkoxy, carbonyl, C;-Cy-
25 alkoxycarbonyl, C;-C4-alkylcarbonyloxy or halo.

The term "heteroaryl" is taken to include five-membered and six-membered rings which
include at least one oxygen, sulfur or nitrogen in the ring, which rings may be optionally
fused to other aryl or heteroaryl rings including but not limited to furyl, pyridyl, pyrimidyl,
30 thienyl, imidazolyl, tetrazolyl, pyrazinyl, benzofuranyl, benzothiophenyl, quinolyl,
isopuinolyl, purinyl, morpholinyl, oxazolyl, thiazolyl, pyrrolyl, xanthinyl, purine, thymine,



i sof | avone or functional derivative, equival ent or anal ogue thereof in the
range of 1 ng to 1 g (total isoflavone content). Preferably, a conposition
accor di ngyPeddxgAnvention 20 contains 10 ng to 160 ng of WA.(E% gvones.
Preferably, an admnistration at a rate of between 0.1 to 2 ng/kg body

wei ght per day of total isoflavones is considered suitable for use in the
present invention. It is envisaged that where a conposition of the
invention is prepared using an isoflavone 25 extract as described herein,
such conposition will generally contain-RBétween 0.5%to 100% by wei ght of
the extract. In the case of injectable fornmulations, 0.1 %to 60%wWv, is
preferable. It will be appreciated that such percentage of extract to total
" conpositio v : i - & ol i :

aof | avones Ve FI BRIy BT RGRGRTNC ok 2afhe Bldly yihinted by
“required i nomry mae b fudrare, cldopns ibrémime, i80ine, AP, Cr-Oi7dkexg0arbonyl, C-Cy-

PCT/ AU112/ .t 2. A person of neral, skill in th rt t i ch the
i nvention lﬁ’iﬁéﬁ“@? i aI%'i’onry M@g b‘@@bf@"f‘%‘%@?@ﬂnﬁ@o’me&'g?ﬂaﬁ"ﬁ%’ne cont ent

of an extr A S b ' t e | ti p
"B o UROERAROERSS) LR C G G ORaL b e

particular ratio of one i e
t echni qués leaternanomatic sadbe partislly artotally hydrogemmtddeasidRbi®danal ysis. Sinmilarly,
such skilled persons) 5 will readily be able to produce a conposition
havi ng such a desired isoflavone content and/or ratio by conbining

di fferent ipgdaNOnfoeniiignls inciileTio lehiotd, dréh&RAd 1086, préfetablAudrblead
Those of general skill in the art to which the present invention relates
wi | | under sthderd, mhret preferably Sugros Refaencgde b ¢ixagpledhalhalkyliwaHtindederay be

f pied ; o o .
convent | onalpyoisgfin® diheiiaeReEand B TRn B atoL E26Pt BefBRRCT uch
i nf or maty ) oy fl&A91 tghsupiRRridtbion@itBy1 ahd peahfelrbgnyl. Wil e the preferred

concentration ranges of actives in the conpositions of the present 15

i nventi on have been descri bed above, it will be appreciated that the anount
of a particplar agtive in.a .conposition,of.-the invention h ni.pyl at ed
out si de of |hoeEnr EhBec AT AR Ae 82l Haty ol ARG IndiEpigmp Y ha

admi ni st r at d@fled £HaPE ankdithi¥chh bah&RirkRerd@iH RebcitRe Wifteh phdtthabhugic sl agest,
concentration of active conpounds in any drug conposition according to the
i nvention, K Framplpeatd copniebsaqRareauntgi-anien Ma sadin Pharersentically epcep

excreti og r(%tn%ﬁ% ot (lfglgw%@g{h%rsé@f&ﬁléﬁ% !theaﬁg,%{i'ﬁ{clm%h? : n%{]ﬂfﬁﬂe%% dARsS, of
skill in"the art. nposi t1 ons ‘according to e 1Tnvention nay be

admi ni st er egbtagaiva) cafches,zincandn@ifRinary eméhes Phpeedceitivallp acceptablemionsuss ng
varying re%h?es that may be tailored to the partigcular needs of a subject
or pati ent . knownggo thosseof gylrin theark gnd Higtude but arg pehiimitedto loridegacetate,

i ncluding t . j dm ni stered per day, nay vary, inter

alia, accorﬂﬁ%%§?g8?§%9é%§§§ %@ﬁﬁ%de of adm nistration, the nature and
severity of the condition to be treated, the preference and state of health

of the subject, and based on, t he judgenent of the health care provider.
Adni ni s£Pat TmisgHavioes for gpeiny tB%\B‘ieF“rfg yepgen may B? e?%‘feéa{]%m &hy gupbgr i

recomendedsq fods gﬁg é&én%{ﬁaﬁe Y2 bedsbRSMALd ih tfﬁé‘%’éi Pre&'é}gl?y{jtggﬁﬁxg obtai@ashat i n,

for exanple, may mni stered at a dose o ng p y, increasing to
a dose of 4hefgmnpef exiimyts from plant sources. Again, those skilled in the art will readily be able

to identify suitable plant species, however, plants of particular use in the invention include
chickpea and clover species, for example. More preferably, the isoflavone extract is

25 obtained from red clover or subterranean clover species.

An isoflavone extract may be prepared by any number of techniques known in the art. For
example, suitable isoflavone extracts may be prepared by water/organic solvent extraction
from the native plant source. It will be appreciated that an isoflavone extract may be

30 prepared from any single tissue of a single species of plant or a combination of two or

more different tissues thereof. Similarly, an extract may be prepared from a starting



WO 021 (1;;072 -31 PCT/ AU02/110(1~2 The met hod of the present invention also
contenpl ates the use of a | ow dose of a lipid regulating drug. As used

herein "I qupgpsRy7o,eans a dosage | ower than that descri bedpdgatitigoodl VS
Annual ; ie the concentration of such a drug which is adm nistered to a

subject is 5 less than the nedically docunented dosage for the drug. For
exanpl e, the recommended starting dose of a statin is between 10 ng and 20
ng daily. Accordingly, a | ow dose woul d be considered as a dose per day of
| ess than 10 ng. By administering a | ow-dse of such lipid regulating
drugs, the occurrence and severity of associated side effects may be
reduced whil st naintaining the beneficial action thereof, for exanple the
lipidregul ﬁ%he?i@l %ﬁicﬁ%&ﬁtgﬁﬁg atetebdehe AR BRAKEET BdsBEs fiftAkwb BEnfbeSaitReEndal | ¥
dosage of each active may be aofm nistered as a single dose or as a nunber
~of divided smsiesof flanfThe nost preferred administration formis a solid
dosage form such as a tablet or capsule. However, injectable fornulations
may al so be used. Wiere this is the case, adm nistration at a rate of 0.1

mL/mi nut e/ kgenérﬁ?l'iy, SHRIPACisoflfohe BRIrAlE IS RRAT RBII AR maldtfil| tBOSaferdf may be
treatment of a particular subject according to the invention may vary 20

dependi n§ ocorinenusgulearichbppadddie sofallatpiecdsspartisliyspmminetedar ¢heppeddntoswaller y
of the condition to be treated, th reference and state of health of.the
subj oot - andPISESCEI GATEHE PUMGEHBHAIAR RGPl U6 & BIBUT R DIeSrae |y,
an appropri gi1fedt’ AdeARAVell, MO blint Marfial Wédathcted it Whie 8 ard & gdbic sGl9ert
partially attain a desired result. For exanple, in the case of circulating

| i pid regul without anggrd-ircatment i the ratg of water touagame solvens ereyibiersenerally frethe

i | ati | i pi I 25 i at e, it..1 i d that
' order t opeEaf KNG aRa ek, REPBRr i ne e SN Rrost i of SRR 0 07
ratios, 19assdtvédt, srarah 1S90 #1116 kStvérd ASG OF SARERD I BhoPeN ik threl of

t hronbogeni ¢ events, for exanp?jé) agn_i nistration may be long term such as
for one or suhgolvenissnay3d® usaé Thbpreanis splyeniguay preifasdilnge & C2atbmargi ng a

met hod and co itigns of the . present inventioninel ud S jmal s,

i ncl udi ng nﬁ?’?ﬁ%ﬁ@y ap@r’? PE%?Pﬁrﬁob‘}%Hﬁ@Bﬂ&?S %t anroé,chmll?rggog% ’ gwog’ﬁqﬂ%gg -32
PCT/ AU02/ 00@ropyleaty ?1yc@lf, efyBgitk Hut 0101, Wutlediol) laadtbiiglk, dtyenesplpdot, cliyl/a0Etatepne
density. For exanple, such subjects may be nornpchol esterol em ¢ or

hyper chol esgbieisiobglxserad ditydragypestionges agetenalr Optiopally the tater/organiq,spleent ow

HDL. _ . . N .
appr o dbea tRuEPREBRE FR b YL B s B4 BP B B5ides 18 e aoticohe R,
i sof | avone @he Hiixtid afabe digbiovallyiagttatcd golay @l forth an emubiull. dfieaeipeanrnd of the

according to the invention, may_ vary dependi ng on thg needs of a patient,
whet her a sPHYMRYgahge, 5 ssarapls: BomiaRgIHBe tepcrafake tp Sorine femparalyre- and t he

preforrod  BAPRRLABE et e SRR cfe bl KRUEA Bk, i PN Bttion
i ndi cat i ons pesodiie $wergg-folrehdursat @OP@WERe ergradt mgy be sepasttat from undissolved plant
20 material and the organic solvent removed, such as by distillation, rotary evaporation, or
other standard procedures for solvent removal. The resultant extract containing water
soluble and non-water soluble components may be dried to give an isoflavone-containing
extract, which may be formulated with one or more pharmaceutically acceptable carriers,
excipients and/or auxiliaries according to the invention.
25
An extract made according to the description provided in the previous paragraphs may
contain small amounts of oil which include isoflavones in their aglycone form (referred to
herein as isoflavones). This isoflavone enriched oil, may be subject to HPLC to adjust the
isoflavone ratios, or, if it is at the desired isoflavone ratio, may be dried, for example in the

30 presence of silica, and be formulated with one or more carriers, excipients and/or

auxiliaries to give an isoflavone containing extract. Alternatively, the isoflavones



The invention is now further elucidated with reference to the follow ng
non-limting exanple. IS Exanple 1 A forty-seven year old mal e presented
Wi th hypew;{np%ﬂes(gﬁrol em a The nal e comrenced taking 10 ng depd tBfooos2
(atorvastatin) simnultaneously with Trinovin (red clover extract from
Trifoliumpratense which contains 40 ng standardi sed isofl avones per
tabl et) and found 20 surprisingly, after 18 nonths, a synergistic
t herapeutic benefit fromthe Lipitor/Trinovin conbination in |owering total
chol esterol and LDL-chol esterol; conpared3with the use of either active
al one, as previously reported. Months of treatnent (Lipitor and
Trinovin)Total cholesterol (mol/L)LDL-chol esterol (mmol/L)HDL-chol esterol
(mmol /1) 06. ¢ tﬁ%ed%ﬁ%@rd%a@r fs FilBhaPbERirfhEOBnb BRrAKBEY dddANoRAOY @led
herein it wr apparent that a synergistic therapeutic benefit may be
_obt ai ned frmmn—hetecsmibbln@dgmorhvm swcthi ag hexanephaptdmecattansfacatond eastmmu@

l'ipid V\DO/OSSO?Z w2/ a)ll.12.r L ating,dru and | east one
i sof | avone. O'QTEEY &?‘H&Pg Cﬁﬁ@ VeRSe fA0E SKATHRl 1§1§(% hexane %é%ﬁ?%f@’ée Vivsbayigger
doses of eaﬁg @&hbi\ﬁ%y fop 31k bﬁt%@rr §0Yubtilﬂ? for 196@5%6&“'%'0@1%9&1%1% iR® the
required to obtain a beneficial resul his regard, thé nethod of the

i nventi o nmgamo\aelNemthmmmebe@i‘SOﬂmrm umptemtngsaxtrfaetrfaﬂgoutlvésqzlnd@sl Thdl e
side effects co 5aso ated with the use of im.larly,
Tt ey Mo eERSOROtie RaY B dridh Ter SarplainapGtEn a0 b B TR0 i T her
active, duefohﬂurargd%ﬁr &r@@r Ihgr @@@gﬁ@g&@s f Qfirides Rbcipi¥eang dr ugs

for exanple, may tolerate an atreatrren regi ne. The
i nventi on haxilees. descri bed herein, with reference to certain preferred
enbodi ments, 10 in order to enable the reader to practice the invention
wi t hout undue experinmentation. However, a person having ordinary skill in

the art 1yl 1ﬁ%g n%]){re ﬁﬁe IRt 9% rddnt ﬂﬁz@ﬂud?i ald I QnETNARE HeHrédtiBRbANMRL €r S

may be varie to a certain extent without departing fromthe
scope of t h@ampmmds; dcmnbeﬁ-;hhdrher imoludingtth¢ iseflavdnes dimgionalalerivateveh, dopivalants,

provi ded to enh ader sron of t s document nd,shoul d
not be read®13? E’&‘Pﬁt&?ﬁ yteﬁ@bg%ggy‘gﬁm CHITQUES Rte Wgﬁﬁlgﬁ effir e
di scl osur esgQfmfd, ICARP u A RO discIBads HtRo AN Pﬁﬁﬁhﬂe%ﬁﬂh@@%nth&éﬁdraﬁ'aﬁé/e and
bel ow, if any, ‘are her eby incorporated by reterence bl i ographic

detail s of ish8aywmbs.i cations referred to herein are collected at the end of
t he des gl ption. The reference to any prior art in this specification is
not, ana-should not be taken as, an acknow edgnent or any form of

suggest i on Ok skifkble BEMHOds RaYy bé 58 iRaF6E e)rainpw PuBINHER Mt a@fae Patent
know edge in the field of endeavour. Throughout this specification and the

cl ai ms whi cApplisations WG 88/085Q%and WéhQﬁ/ﬁ%@%%Ik@eﬁr@I@eS citrd therer, whishate se”
a0 var 2t RSBt AP SRRy BRI L' 1o w11 be, understood to
st eps
20 Tt will be appreciated that isoflavones suitable for use in the present invention may be in
the form of a powder, a slurry, in aqueous solution (for example, containing a small
amount of oil), particulate form, or dissolved in an organic solvent (such as methanol,

ethanol, ethyl acetate or dimethyl sulfoxide).

25 Based on the characteristic ability of the method and compositions of the present invention
to regulate circulating lipid levels and bone density, they may be useful for the treatment
and/or prevention of certain indications presenting in animals. Generally such indications
include hyperlipidemias and osteoporosis. Specifically, the method and compositions are
suitable for beneficially altering blood lipoprotein levels, improving vascular compliance

30 and for the treatment and/or prevention of thrombogenic events, vascular disease,
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compositions each composition will contain either of at least one lipid regulating drug or at
least one isoflavone or functional derivative, equivalent or analogue thereof, each
optionally in association with one or more pharmaceutically acceptable carriers, excipients,
auxiliaries and/or diluents.

20
In the case where the actives are combined in a single composition such composition

preferably comprises at least one lipid regulating drug and at least one isoflavone or
functional derivative, equivalent or analogue thereof, optionally in association with one or
more pharmaceutically acceptable carriers, excipients, auxiliaries and/or diluents.

25
A "pharmaceutically acceptable carrier, excipient, auxiliary and/or diluent” as used herein
should be taken to include any carrier, excipient, auxiliary or diluent that is considered
useful in preparing a pharmaceutical composition. Such carriers, excipients, auxiliaries or
diluents will be generally safe, non-toxic and neither biologically nor otherwise

30 undesirable. The term also includes carriers, excipients, auxiliaries or diluents that are

acceptable for veterinary use as well as human pharmaceutical use. As used herein the
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conprising the step of adm nistering to a subject a pharnmaceutically anount

of at |east hoz?(ﬁiitkoiot]:) lt}?é/ & 1€ast one lipid regulating drug and at least one isoflavone, the

compositions of the invention may include one or more additional agents (or accessory
15  ingredients), such as vitamins (for example, Vitamin A, Vitamin B group, Vitamin C,
Vitamin D, Vitamin E and Vitamin K), and minerals (for example, magnesium, iron, zinc,

calcium and manganese in the form of pharmaceutically acceptable salts).

The compositions of the invention include those suitable for oral, rectal, optical, buccal
20 (for example, sublingual), parenteral (for example, subcutanebus, intramuscular,

intradermal and intravenous injection) and transdermal administration. It will be

appreciated that the most suitable route in any given case will depend on the nature and

severity of the condition being treated, and the preference and general state of the patient.

25 Compositions suitable for oral administration may be presented in discrete units, such as
capsules, sachets, lozenges, or tablets, each containing a pre-determined amount of the
active combination. The actives may be present as powders or granules, as a solution or a
suspension in an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil
emulsion, for example. Such compositions may be prepared by any suitable method of

30 pharmacy which includes at least the step of bringing into association the active compound

and one or more suitable carriers, auxiliaries, excipients, or diluents.



functional derivative, equivalent, or anal ogue thereof of general formula I
in conbination with at |least one lipid regulating drug. 2. A nethod of
claiml, WghshRgpai d regulating circulating lipid |evels gsyli®n0s2
downr egul ati on of LDL chol esterol and/or the up-regul ation o( HDL

chol esterol. 3. A nethod of claiml or claim?2, wherein said regulating
bone density is the upregul ation of bone density. 4. A nethod of any one of
claims 1 to 3, wherein said isoflavone, or functional derivative,
equi val ent, or anal ogue thereof is sel ect®d fromthe conpounds of gener al
formulae I1-VIII. 5 A nmethod of claim4, wherein said isoflavone, or
functional derivative, equivalent, or anal ogue thereof is selected from one
“or nore of conpounds 1 to 40. 6. A nethod of claim5, wherein said

i sof | avone, or functional derivative, equivalent, or anal ogue thereof is
~sel ected fr bnganeral the aralreompfositionsreftbe stvientiorh vdidiaerintain hethithe sileast ome lipid

dai dzein. 7, net hod of one.of,claine 1 to whereiin sai | i pid
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i s sel ect edeftrdeioptienflyosith 666 iéreRBceddor iy dEatal COmpeRsdMasib®ndy be
fluvastatin, |lovastatin, pravastatin and sinvastatin. 10. A nmethod of any
one of cl ai Hspared by Jomprassiag in & aitablegnadhinge the, extracts imteifomapt aipawdeaor ve,
equi val ent , LS. t [%o] r re of

fgr nononeti A, B.ﬁggﬁtg‘%ﬁﬁyhgg%‘fﬁﬂéF?i’,“?dg%ﬁ@%% ztféimnewa(rﬁgl%rs‘% sk c|)r|c§|mgacr‘3egul ating
drug i s 18t onstheldidpersing ageht®)aMedlicy tabldts riay s fade B mauli) e PfuigbRi N5 1 to

| 0, wherein said isoflavone or functional derivative, equival ent or

anal ogue t hBRekine:ithe Bekdsipd sappaung maistenpdavigh an ingg ligyidibigdest ¢ ot al

i sof | avone content per day. 12. A nethod of claim1l, wherein said

i sof | avone or functional derivative, equivalent or anal ogue thereof is
admi ni st er eth tht caserafloeal@bmpbsitionss buitaleafarricat alcludedilleay bindes@nd dntlegied, day.
13. A n'ethgg, of any one of clajps 1 to 12, wherein said Iig‘id regul ating
drug is adnfliiniegEstaE. APPEORENE dlareinelndg sngais Suriopeiaptose gacchams, HEEIKP! oiny
one of ai a1t L i L | | I
dor i vat e, “2aiel, S5tdose BRHaBlins Bdlortulc R DhodRier Lk A GRAR Mgk o8
regul ati ng calcigmehyelregbaphbsihatee A ppropriateiaders includebstardh pastbocbngdrisigy faane of
clainms 1 to 13, wherein said at Ieasf%&ge i sof | avone or %ﬁnciti onal
derivati ve, SXRRIGLLBR VISR HAG PORATYOS gelatip,dragpcanthy spetipyieeliuiqse gnd/or

regul ating geyGinHpSrRflabmd. A &SR BRtAbk Include, for example, the above-

mentioned starches, carboxymethyl starch, cross linked polyvinylpyrrolidone, agar or algin

20 acid or a salt thereof, such as sodium alginate. Excipients may include flow conditioners
or lubricants; for example silicic acid, talc, stearic acid or salts thereof, such as magnesium

or calcium stearate, and/or polyethylene glycol.

Dragee cores prepared according to the invention may be provided with suitable,

25 optionally enteric coatings, there being used, inter alia, concentrated sugar solutions which
may comprise gum Arabic, talc, polyvinylpyrrolidone, polyethylene glycol and/or titanium
dioxide, or coating solutions in suitable organic solvents or solvent mixtures, or, for the
preparation of enteric coatings, solutions of suitable cellulose preparations, such as
acetylcellulose phthalate or hydroxypropylmethylcellulose phthalate. Dyes or pigments

30 may be added to the tablets or dragee coatings, for example, for identification purposes or

to indicate different doses of active ingredients.



16. A method for the treatnment of osteoporosis and/or hyperlipidem a
conprising the step of: VI~ O112/0SS(172 PCT/ AU(12/ (10(1~2 -39

adm ni st eRyHgh 4Ry Subj ect a pharmaceutically effective anpupiu@ioogh | east
one isoflavone or functional derivative, equivalent or anal ogue thereof and
at least one lipid lowering drug. 17. A nmethod of claim 16 for the
treatnent of thronbogenic events, vascul ar di sease, ischaem c heart

di sease, coronary heart disease and/or arteriosclerosis. 18. A

phar maceuti cal conposition conprising at-37east one isoflavone, or
functional derivative, equivalent, or anal ogue thereof of general formula I
and at least one lipid regulating drug. 19. A conposition of claim 18,
“wherein said isoflavone, or functional derivative, equivalent, or anal ogue
thereof is selected fromthe conpounds of general formulae IIVIII. 20. A

_ conposi t i onOtifer otadliyradifinistniide phammaeduticalsofripavitinns arerdry-(ified tapsales vedé.fat i ve,

equi val ent, or anal.ogue thereof i el ected fro ne or .nore of conpounds 1
Lo 40, 21, SRHHHELEEIrGRe-Ghd Svikissalsd Conphlr Bpale Ohpelaling and ARlprgisgy, Sudh a5
functi onal ngﬁérxﬁ&ﬂ $6Bbitdtdthy alyefifled QbsiRBAhRPBEMpRRI 1RO hctives fEthe &riifoff r om one
or nore of Tornononetin, biochanin, genistein, or daidzein. 22. A

conposi t Bongmhulanyfooeramyfle,dh admixture with fHlers, whely asi lactese, Hinders; sich aysihtghes g
drug is chosep fromthe gro consi st.ing, of a statin . o

3+ hydr oxy- SSTRHRIICE: S es e drppereslop s, A Yhefsapmopripeiailisgry In
fibric aci dsgheédpyates, \BS a@dives hr@lpAdBabRATRBHRE Br siipbRdedGh duibibldlififds] SEhnsS.
nicotinic acid and derivati ves thereof, and onega-3 triglycerides. 23. A
conposi t i onfatify odls sparaffid, oilwrdiquidpadysthyleneglycals dowaidhratabdlisgts may alsabet i n.

24. A corrpos(;(qti on of claim 23, wherein said statin is selected fromthe
group consi g eﬂg of atorvastatin, cerivastatin, fluvastatin, |ovastatin,
pravast gpi n and sinvastatin. WO 02/0"072 PCT/ AUt | 2/0110~2 -40 25. A
conmposi tion_of claim 18, wherein said isoflavone, or functional derivative,
equi val ent , Formulgtians guisahle & byecal subbingyel) ednfinigiigtionanelpdeidezenggs, comprising

f or nononet | bj.ochani enhstekn, or daj i n ald lipid.r i
drug is a sﬁigtalch‘.'es% a ‘%@%ﬁ%@@éﬁ ¥°5r?x%Pp%’n u%éo%g%@acchﬁ 6nr§r a%é)a%xgq, 5@@ B%/@Zilialre ét;é1|gn
sai d conposgdrmprisihgiichetivadfian ifethade, Thiexaapis) igelthe m@gl?e@h@bﬂ RICERE BhET ,
exci pient, auxiliary and/or diluent. 27. A conposition of any one of clains
18 to 26, wWARCEE n sai d conposition contains between 1 ng and 1 g of the at
| east ong i sof | avone or functional derivative, equivalent, or anal ogue

t hereof ."728. A conposition of claim27, wherein said conposition contains
between 10 @othpdsilon@oithe phgerttindention suitablei foppiramornt administratidn corsveniently

derivative, equival ent, or anal ogue thereaqf

comprise sterile aqueous preparations contaiming the actives, which preparations are

preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also be effected by

20 means of subcutaneous, intramuscular, or intradermal injection. Suitable compositions
include water soluble extracts and suspensions of the active ingredient. For example, oily
injection suspensions may be used in which suitable lipophilic solvents or vehicles, such as
fatty oils (for example sesame oil), or synthetic fatty acid esters (for example ethyl oleate
or triglycerides), are used. Alternatively, aqueous injection suspensions may be utilised,

25 which comprise viscosity-increasing substances, for example sodium
carboxymethylcellulose, sorbitol and/or dextran, and, where appropriate, also stabilisers.
As an example, compositions may conveniently be prepared by admixing the actives with
water or a glycine buffer and rendering the resulting solution sterile and isotonic with the
blood.

30



29. A conposition of claim27 or claim28, wherein said conposition
contains the lipid regulating drug at a concentration suitable for | ow dose
adm ni str i Mhssp: Use of at least one isoflavone or funcﬁ(;ﬂ{'é’dz/omuz
derivative, equival ent or anal ogue thereof of general for , | east
one lipid regulating drug and a pharnaceutically acceptable carrier and/or
diluent in the manufacture of a pharmaceutical conposition. 31. Use of at
| east one isoflavone or functional derivative, equivalent or anal ogue
t hereof of general fornmula | and at | eas®28ene lipid regulating drug in the
manuf acture of a medi canent for regulating circulating |ipids |evels and/or
~regul ating bone density. 32. Use of at |east one isoflavone or functional
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regulating drugs at a concentration conventionally used in the art. Such a person would be

able to obtain such information from the manufacturers of such drugs.

While the preferred concentration ranges of actives in the compositions of the present

15 invention have been described above, it will be appreciated that the amount of a particular
active in a composition of the invention may be manipulated outside of these ranges to
accommodate a desired dosage form and administration regime. It will also be appreciated
that the preferred concentration of active compounds in any drug composition according to
the invention, will depend on absorption, distribution, inactivation, and excretion rates of

20 the drug as well as other factors known to those of skill in the art.

Compositions according to the invention may be administered in an effective amount, to a
subject in need thereof, using varying regimes that may be tailored to the particular needs
of a subject or patient. It will be appreciated that the administration regime, including the
25 dose of actives administered per day, may vary, inter alia, according to the specific mode
of administration, the nature and severity of the condition to be treated, the preference and

state of health of the subject and based on the judgement of the health care provider.

Administration of the lipid lowering drugs is preferably at a rate recommended in the
30 MIMS Annual [Caswell] and in this regard simvastatin, for example, may be administered

at a dose of 10 mg per day, increasing to a dose of 40 mg per day.
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reduced whilst maintaining the beneficial action thereof, for example the lipid regulating

10 action.

It will be appreciated that the desired daily dosage of each active may be administered as a

single dose or as a number of divided doses.

15 The most preferred administration form is a solid dosage form such as a tablet or capsule.
However, injectable formulations may also be used. Where this is the case, administration

at a rate of 0.1 mL/minute/kg, for example, is considered appropriate.

The length of treatment of a particular subject according to the invention may vary

20 depending on the specific mode of administration, the nature and severity of the condition
to be treated, the preference and state of health of the subject and based on the judgement
of the health care provider. Generally, an appropriate treatment length is one which is
sufficient to at least partially attain a desired result. For example, in the case of circulating
lipid regulation, administration may continue until such time as the circulating lipid levels

25  are appropriate. However, it is considered that in order to obtain maximum benefit from
the treatment (in relation to lipid ratios, vascular compliance, osteoporosis and decreased
propensity to thrombogenic events, for example) administration may be long term, such as

for one or more years.

30 The subjects in need of being treated using a method and compositions of the present

invention include those animals, including mammals, particularly humans, who require a
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osteoporatic indications is desired the lipid lowering drug be a statin.

The invention is now further elucidated with reference to the following non-limiting |
example.
15
Example 1
A forty-seven year old male presented with hypercholesterolemia. The male commenced
taking 10 mg Lipitor (atorvastatin) simultaneously with Trinovin (red clover extract from
Trifolium pratense which contains 40 mg standardised isoflavones per tablet) and found
20 surprisingly, after 18 months, a synergistic therapeutic benefit from the Lipitor/Trinovin
combination in lowering total cholesterol and LDL-cholesterol; compared with the use of

either active alone, as previously reported.

Months of treatment | Total cholesterol LDL-cholesterol HDL-cholesterol
(Lipitor and Trinovin) (mmol/L) (mmol/L) (mmol/L)
0 6.4 4.8 1.2
10 6.6 5.0 1.1
15 4.5 2.8 1.2

25 From the description provided herein it will be apparent that a synergistic therapeutic

benefit may be obtained from the combined administration to a subject of at least one lipid
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advantage that lower doses of each active, particularly the lipid regulating drugs, may be

required to obtain a beneficial result. In this regard, the method of the invention may
lower the chances of the subject suffering the undesirable side effects commonly

5 associated with the use of such drugs. Similarly, it may mean that a subject, unable to use
treatment methods based on either active, due to intolerance to the isoflavones and/or lipid

lowering drugs for example, may tolerate and benefit from such a treatment regime.

The invention has been described herein, with reference to certain preferred embodiments,
10 in order to enable the reader to practice the invention without undue experimentation.
However, a person having ordinary skill in the art will readily recognise that many of the
components and parameters may be varied or modified to a certain extent without
departing from the scope of the invention. Furthermore, titles, headings, or the like are
provided to enhance the reader’s comprehension of this document, and should not be read

15 as limiting the scope of the present invention.

The entire disclosures of all applications, patents and publications, cited above and below,

if any, are hereby incorporated by reference.

20 Bibliographic details of the publications referred to herein are collected at the end of the

description.

The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that that prior art forms part of the common

25 general knowledge in the field of endeavour.

Throughout this specification and the claims which, unless the context requires otherwise,
the word "comprise", and variations such as "comprises" and "comprising", will be
understood to imply the inclusion of a stated integer or step or group of integers or steps

30 but not the exclusion of any other integer or step or group of integers or steps.
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2. A method of claim 1, wherein said regulating circulating lipid levels is the down-

regulation of LDL cholesterol and/or the up-regulation of HDL cholesterol.

3. A method of claim 1 or claim 2, wherein said regulating bone density is the up-

regulation of bone density.

4, A method of any one of claims 1 to 3, wherein said isoflavone, or functional
derivative, equivalent, or analogue thereof is selected from the compounds of general

formulae II-VIIL.

S. A method of claim 4, wherein said isoflavone, or functional derivative, equivalent,

or analogue thereof is selected from one or more of compounds 1 to 40.

6. A method of claim 5, wherein said isoflavone, or functional derivative, equivalent,
or analogue thereof is selected from one or more of formononetin, biochanin, genistein, or

daidzein.

7. A method of any one of claims 1 to 6, wherein said lipid regulating drug is selected
from the group consisting of a statin, 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-Co
A) reductase inhibitors, fibric acid derivatives and related compounds, bile-acid binding

resins, nicotinic acid and derivatives thereof, and omega-3 triglycerides.

8. A method of claim 7, wherein said lipid regulating drug is a statin.
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9. A method of claim 8, wherein said statin is selected from the group consisting of

atorvastatin, cerivastatin, fluvastatin, lovastatin, pravastatin and simvastatin.

10. A method of any one of claims 1 to 3, wherein said isoflavone, or functional
derivative, equivalent, or analogue thereof is selected from one or more of formononetin,
biochanin, genistein, or daidzein and said lipid regulating drug is atorvastatin or

simvastatin.

11. A method of any one of claims 1 to 10, wherein said isoflavone or functional
derivative, equivalent or analogue thereof is administered at a rate of 1 mgto 1 g of total

isoflavone content per day.

12. A method of claim 11, wherein said isoflavone or functional derivative, equivalent
or analogue thereof is administered at a rate of 15 to 50 mg of total isoflavone content per

day.

13. A method of any one of claims 1 to 12, wherein said lipid regulating drug is

administered at a low dose as defined herein.

14. A method of any one of claims 1 to 13, wherein said at least one isoflavone or
functional derivative, equivalent or analogue thereof, and at least one lipid regulating drug

are administered simultaneously.

15. A method of any one of claims 1 to 13, wherein said at least one isoflavone or
functional derivative, equivalent or analogue thereof and at least one lipid regulating drug

are administered sequentially.

16. A method for the treatment of osteoporosis and/or hyperlipidemia comprising the

step of:




& ()-)#3CDy" DoUA10 #3.{"10%" & ()-#3CDy".{"10%" & ()-.{"10%"
& ()-.{"10%" & ()-.{"10%" & ()-{ ?bUA10 # 9:110%t& ()-.{"10% "
&'()‘#3%&2?23/&@@2" & ()-.{"10%" & ()-.{"10%" & ()- XyZ{VM"r]fQU(bz/oomz

S 110% "10% $: & ()-( 10% $: & ()- 10% $: & ()-10#10#10
L <1109%& ()- V' |[:vW410 110% $: & ()- 110%$:& ()- ~110% $: &'()
nMo% $: & ()-  "10% $: & ()- 9S#10% $: & ()- J5B|[:vU410 @ 10% $: & ()-

110% $: & ()- L*#10%$: & ()- & 10%$: & ()- 19%10%$: & () -
F'10% $: & ()-%-| [ NA41010: $:10: $:10: $: : -BO% $: & ()- 9'10% $: & () -
5110% $: & ()- 210% $: & ()- 0 10%$: & ()- |[:NA41010 F"10% & ()-
11096 & ()-  "10% & ()- 10%& ()- @O% & ()- 10%& ()-'|[:NA41010 2z

10% & () - 310% ' o
ACal [ Naazodo. il Fsttlzer ol 8‘@4%€‘§"‘1°a”§‘%§”$%e(%‘"°?‘m??%%}3%%@ gre
(109 & () - %ﬂﬁ%’n&oﬁ Furfe G deid i va ldafa vialalt 61 analo@ud @éreof@nd pt least one lipid
1 109FHFE () - 10" 10" 10" ,9910% & ()- @' 109% & ()-"}3A[[:vU410 @ 10% #- & () -
L 10% #- & ()OWeringesugs. & ()- 10% #- & ()- "10%#-& ()- 3! 10% #-& () -
5I[:vUA10  -10% #-& ()- +10% #-& ()- , L*110% # & ()- &  10% #-& ()-
#110% #- & ()- 910% #-& ()-e| obUA10 10% #- & () - 10- #- 10- #- 10- #- ,
| 7210% #- & (.- 53]@%1#6 &f i1 100 thettrditagnt of tHkOMbeediiq $ventd, y4schlardiSease,

10% #- & L10% )-, L10% #- &
’ O- 1schaem18 eart isease, coron%ry heagt disease and/or arteriosclerosis.

18. A pharmaceutical composition comprising at least one isoflavone, or functional
derivative, equivalent, or analogue thereof of general formula I and at least one lipid

regulating drug.

19. A composition of claim 18, wherein said isoflavone, or functional derivative,
equivalent, or analogue thereof is selected from the compounds of general formulae II-

VIIL

20. A composition of claim 19, wherein said isoflavone, or functional derivative,

equivalent, or analogue thereof is selected from one or more of compounds 1 to 40.

21. A composition of claim 20, wherein said isoflavone, or functional derivative,
equivalent, or analogue thereof is selected from one or more of formononetin, biochanin,

genistein, or daidzein.

22. A composition of any one of claims 18 to 21, wherein said lipid regulating drug is
chosen from the group consisting of a statin, 3-hydroxy-3-methylglutaryl-coenzyme A
(HMG-Co A) reductase inhibitors, fibric acid derivatives and related compounds, bile-acid

binding resins, nicotinic acid and derivatives thereof, and omega-3 triglycerides.
23. A composition of claim 22, wherein said lipid regulating drug is a statin.

24. A composition of claim 23, wherein said statin is selected from the group

consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin, pravastatin and simvastatin.
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acceptable carrier and/or diluent in the manufacture of a pharmaceutical composition.

31.  Useof at least one isoflavone or functional derivative, equivalent or analogue
thereof of general formula I and at least one lipid regulating drug in the manufacture of a

medicament for regulating circulating lipids levels and/or regulating bone density.

32.  Use of at least one isoflavone or functional derivative, equivalent or analogue
thereof of general formula I and at least one lipid regulating drug in the manufacture of a
medicament for the treatment of osteoporosis, hyperlipidemia, thrombogenic events,

vascular disease, ischaemic heart disease, coronary heart disease and/or arteriosclerosis.
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33. A pharmaceutical agent for regulating circulating lipids levels and/or regulating
bone density, said agent comprising at least one isoflavone or functional derivative,

equivalent or analogue thereof of general formula I and at least one lipid regulating drug.

34. A pharmaceutical agent for the treatment of osteoporosis and/or hyperlipidemia,
said agent comprising at least one isoflavone or functional derivative, equivalent or

analogue thereof of general formula I and at least one lipid regulating drug.



