-1 - Methods and conpositions for bone and cartilage repair Field of the

I nvention The present invention relates generally to the use of plant
extracts wodoriospngi ti ons conprising the 5 sanme for theprcreazomnmniad bone
and cartilage injuries, diseases or defects, the pronotion of healing of
bone and cartilage injuries, and the pronmgtion of bone and cartil age
formation. Particular enbodi nents as di sclosed herein find application in,
inter alia, the treatnment of bone fractures and in bone fornmation and
regenerati.on. 10Background of the Invention Bone is a living tissue
conpri sing a nunbeMethods @id compositions fonbone ahdreartildgeaepaircal ci um
phosphate, collagen and water and is continuously being repl enished by
resorption and deposition of bone matrix. 15 When a bone fractures the
usual treatnent is to reposition the fractured bone back into place, to
stabilise the position of the bone, _a@d fhh%n to wait for the bone healing
process to occur. Bone healing is aFldPhthelveltiBRess which is generally
regarded as involving three phases: reactive phase, reparative phase and
renodel | i ng phidie eresepinyetion redftes generaliste theviee g plard extractyandieamronitions enmpesingtther he
fracture site @mélior ME krediment GbdneCRl bartidR hiufidsDdialed of defec ] thd dréortig 6f|ﬂ@a|irkq)”e_
under prostaglandin nediation. This results in the formation of granul ation
tissue, ingrovi RowsrandLagiaoe iniufigss dnkthe Rrmoton g fenecdnd sertiggss omatsnalaricklen <.
During the repabadiment a8 Giddiied Herdif flRdhppidaton REBlePali, thel tBatmeHR Yo frabtifs 4nd at

hel ps support vascul ar i pgrowh. As vascul ar ingrowh progresses, a ,
col | agen natri@?angma‘éﬂ“@"‘g‘gmerﬁﬂ?ﬂ'l e osteoid is secreted and. 25 subsequently
m neralised, which leads to the fornmation of a soft callus (cartilage)
around the repair site. After a period of time fromweeks to nonths the
cartilage ossifies, formng a bridge of woven bone between the fracture
fragnments. 1Duri ng the renodel | i ngBmkgreenddfithelimantiong bone is restored to its
original shape, structure, and mechanical strength. The renodel|ing phase
occurs sl ow y Beois anfiying Kesug epmpesinga numbeleo) eanstituepte ingluding lsiye @@Pr@ﬁg@a?f'ums-
typicall'y achigyaghid Bolbdah 8 waer &idts dORMGAASly beig reptenished bF@EURRAGH dnY Bepositoh BES »
does not contain blood Vvessels and therefore conpared to other connective
tissues, growPoBHBEXepairs nore slowy: Further, bone healing can be

del ayed or inpaired when any of the healing processes do not function
properly or _in a tinmely manner. This can be both a npjor setback to the

i ndi vi dual 'andVi¥n@depe Gaclres flesyal E?agfﬂﬂnb'ﬁ]to TRROSH gh%chﬁeggwfbagewggfaf%&
speed up the SaHiIke the puation ¢flthertons; @sdsther towaiy én the dbienigaling pocaBth aaurt iBbge ar e
clearly ad"a”th%%é’ gsa'complex process which is generally regarded as involving three phases: reactive phase,

reparative phase and remodelling phase.

20 During the reactive phase a haematoma forms at the fracture site and inflammatory cells and
fibroblasts infiltrate the bone under prostaglandin mediation.- This results in the formation of
granulatidn tissue, ingrowth of vascular tissue, and migration of mesenchymal cells. During the
'_reparative phase, fibroblasts begin to lay down stroma that helps support vasculaf ingrowth. As

- vascular ingrowth pro'greéses, a collagen matrix is laid down while osteoid is secreted and

25 subsequently mineralised, which leads to the formation of a soft callus (cartilage) around the repair
site. After a period of time from weeks to months the cartilage ossifies, forming a bridge of woven-
bone betweeh the fracture fragments. During the remodelling phase the healing bone is restored to
its original shape, structure, and mechanical strength. The remodelling phase occurs slowly over
months to years, however, adequate bone strength is typically achieved in three to six months.

30, | | | |
The healing of bone fractures is clearly a lengthy process. Notably, canilage,"unlike other



The present inventors have surprisingly found that plant extracts discl osed
herein and conpositions conprising sanme, pronote bone and cartil age repair
by i nduciwg 2oeweehnine formati on and new cartil age growt hPCTASorovararo of t he
I nvention According to a first aspect of- the invention there is provided a
bi ol ogically active extract of Hibiscus thliaceus L. 15 The extract may
further conprise an extract of one or nore of Vigna marina (Burm) Merr.
Cocos nucifera L., or Terminalia catappa L. The extract(s) may be deri ved
fromone or nore of the follow ng: bark, leaf, vine, bean, husk or nut. In
one enbodi mentcomeeiveitiguesc deestmol Gopleia bipod vesgsla anddherafase dempated  ptheseprpastive
typically frest[gs@w he shahat ifsmo%é)%&{}ﬁFﬁﬁ%F%Eh B odleBRA: ﬁﬂllpéh%&ﬂﬁbn% for

CoerI’I Ses, ase rocar bon an or an a
based oil nmay qﬁ@e@eahns/@@peﬁe@m ot Bzmﬂorswsgy &1in 3 gl mannes. Zhimeantop Sefh amajor

embodi ment t hegephekné th?ﬁlﬁﬁi&:apédd al sty @Ifn|céﬂ%ﬁ>blteﬁ0mc@@ﬁ@? aBMé‘dcﬁ@,rtlﬁbt sp-EébeupQﬁhC 0s

nuci fera oil may be exanpl e, vir Cocos nucifera oil, refined Cocos
nuci fera oi P, W&ﬁ’@@'@h%{?"@ﬁ’ oﬁggquraﬁg@prpgp%c%ﬂage ¥ Cleatyadvaniagsrued 25Cocos
nucifera oil. According to a second aspect of the inventi on there is
provi ded a co osi tion r| Si n act ccor e first aspect,
PG one_or. mor e pissHh AISEGE eI SRR SO Bert B adobe emi AL cora e

exci pi ents. 30;ompnsag sarﬂ'é)eprmlémﬁe hndooammge/relpﬂr byoindudhghend behe fm:atrom ahenew

sui tabl e for admni stratlon by any route, for exanple topical

parenteral . Paciagh N-adni ni stration may conprise, for exanpl e,

i ntraosseoyg i nfusi on or intrathecal injection. According to a third aspect
of the invention there is provided a nmethod for pronoting the fornmation,
repair or regeneration of bone or %artl I afghe in subj ect, the method
conprising adm nistering to the su §ve erl%"éa Mereof an effective anount

of an extract Qeeqk bggrsfagpéch@ tHe! lﬁvéﬁlgrftﬁé?gﬁ rovn@ed%i@cﬁ%hl&'aﬂ{o? 58 % fgud © the

second aspect, or Osteoblasts, osteoblasfi¢ progenitor one
segments or f rikggars s cultured in the Ppresence of said extract or
conposi tion. :

15 The extract may further comprise an extract of one or more of Vigna marina (Burm.) Merr., Cocos
nucifera L., or Terminalia catappa L.

The extract(s) may be derived from one or more of the foIIowing? bark, leaf, vine, bean, husk or nut.

In one embodiment the Hibiscus ﬁliaceqs L. extract is derived from bark, typioally fresh crushed bark.
20 | '
‘ The extract may be prepared using and/or compnses a plant based oil, a hydrocarbon and/or an
alcohol. The plant based oil may be derived from plant seeds or fruit. In a particular embodlment
the plant based oil is derived from Cocos nuéifera. The Cocos nucifera ol may be, for example,
virgin Cocos nucifera oil, refined Cocos nucifera onl hydrogenated Cocos nucifera oil or fractionated
25  Cocos nucifera oil, ‘

According to a second aspect of the invention there is provided a composition comprising an extract
according to the first aspect, and one or more pharmaceutioally acceptable carriers, diluents and/or
excipients. |

30 .
In particular embodiments, the composition is for the treatment of bone or cartilage injury and/or the
promotion of bone or cartilage formation, repair or regeneration. '



10 The subject may be suffering froma bone or cartilage injury, defect or
di sease or may be susceptible or predisposed to such an injury, defect or
di sease. Wbeoimjeszty may be, for exanple, a bone fracturecT/BiRoti®eEse may
be a degenerati ve bone di sease, for exanple, osteoporosis. The subject may
be undergoi ng or have undergone a bone‘o[3gartilage graft procedure, such
as a skeletal fusion 15procedure, for exanple a spinal fusion procedure.
The osteobl asts or osteobl astic progenitor cells may. be autogeneic,

al | ogenei ¢ or xenogeneic. According to a fourth aspect of the invention
there is provildedonpositen mayibe fomulatee et dsrapecsuitabla éor admirislration by anly zayte, forgxample,
defect or dis bj i } r t he
subj ect anef rOke) & Bl balerel ot dEElol i SR € gt Ftk Sb i nb, '3
conposi ti on addwathdéahgedion.t he second aspect, or osteoblasts osteoblastlc
progenitor cells, or bone segnents or fragments cul tured in t he presence of
said extract or conposition. 25 The injury may be, for exanple, a bone
fracture. The AfFasdingdea iy agpect of throigentiop gle[e\;sepr@/@ﬁ@a ﬂ!e@%daf@@m t@farmatloe

0st eopor osi s. i oﬁrééern@rﬁﬁon of boﬁ@&&@ﬁl'aée‘ P8 sWt fe h@lﬂé“oecohwbﬁ%mlj @&ﬁnnﬂénn@%&tt@”t of
healing of the injury or disease. The extract or I on onot e

bone or carti |S4gjet 'f‘@?‘ﬁ’é‘ﬂqr@ﬁa" eiﬁ@?ﬂi‘éﬁ gmoypt °fr3€ égﬁ@traﬁﬁofd@ﬂ o twfﬁéﬁ’é‘f‘{ﬁ “ﬁ@PCtS@O“a

fifth aspect ofecddi th fhv@wohmpéch@f@tdonasw dobladc progeRrdresls, foPbonp keyRhts BY bone
or cartil age row h s'ﬂﬁfﬁd or, carti hgyge graft or inplantable

device, the FWB‘H“SC,"B ’Eﬁ?ﬁ?'gﬁ’gﬁa?tﬁbm%“ ubj ect prior to, during

or after ajgraft or inplant atlon procedure, an effective anpbunt of extract

accordlngtot e first ct,.a ¢ 0S| rding to the, seco

Bepect o osPEsbihdtey B BEEkn b EBPR S pE AT AT Bedsf orsiied SEERR o or
fragments cuI taupredispnsedﬁdwcrmnawd@eobdr diseasel Thw injugyatay e, fanexamplelahonnﬁacﬁﬁhe
graft may be 0 raft r

exanpl e, for. ﬁﬁg@?%?gﬁlw l}eac{gge% R/gbgr{e dlseégpqor%(éﬂpgeb egﬁo%yﬂ ?hengag!eé?ﬁ]ayg

skel etal fusi omdgg,omg oadapindeyoné @stiops or Tetiage gpaftamcedires S@G\/asmesmagal fosiora bone
fixation d act according to the first aspect,
the corrposﬁ? gpﬁocg@éegfropéx%ﬁl{gﬁﬁnagus;ggEroﬁegﬁrgspect ~or osteoblasts,
osteobl astic progenitor cells or bone segnents or fragnents cultured in the
presence of sajnd o&abblbdisdr oREabRSEBRGENNdr Bdls MBPbeBlogeRdd, %ﬁg&]@ncbﬂ(eﬁ gneR! OSt hesi's,
used as an adjunct to a bone fixalion device, or used as an adjunct to a
bone cenent 10 used to anchor the prosthesis or bone fixation device. In

acgordance wi tA&cdrdmg 8ROt ASREICH! Ihed@ntRi R |§rpnav|@edtd1memrtbrmeaﬁng@tuoﬁ@orto t he
subj ect nra uri.n n. arthroscopi c open, sur gi ca roce

Accor di ng 8?9&'1’19’&?5%‘39’%@3?%? ”W?Fg n@ﬁnoq 8P '”ﬂédrﬁgﬂ‘?ﬂ“% ”%f‘ﬂ'od f or
the formati on eﬁéct@amudn obdn é&meaccardﬁng tmfﬁmdaspmmrcompomgom aoeordirgtto the second

ost eobl asts, oste bIa ceII bone s nts or fr nts in
ohe o caones JBReEh OBt el FlasieLoets, HToo RO Pina BT FitinS B REATRN L

aspect or a ccprqsemebﬁsade)amiomdmpcgltmro t he second aspect, under conditions
swtabletomducetheformatlon or growth of bone. ' '

_n_)

)_.

25 Thei |nJury may be, for example, a bone fracture. The dlsease may be a degenerati\)e bone disease,
for example, osteoporosis. The extract or composition may enhance the rate or extent of healing of
the injury or disease. The extract or composition may promote bone or cartilage formation, repair or

- _regeneration. | |

30 Accordlng to a fifth aspect of the invention there is prowded a method for promoting bone or cartilage

growth surrounding a bone or cartilage graft or implantable device, the method comprising

~ administering to a subject prior to, during or after a graft or implantation procedure, an effective
amount of extract according to the first aspect, a corhposition according to the second aspect, or -



20 Brief Description of the Draw ngs The present invention wll now be
descri bed, by way of non-limting exanple only, with reference to the
acconpanywogodreetiags i n which: Figure 1 shows histol ogipcTvibioless7ef skin
of 10 to 14 weeks old fenmale rats. A no treatnment; B, daily application

for 7 days of coconut oil; C, daily appl i_.gation for 7 days of Hibiscus
tiliaceus L. in ethanol; and D, daily application for 7 days of Hi biscus
tiliaceus L. in coconut oil. The skin sanples were stained with hematoxylin

and eosin and are shown at x400 magnification. Figure 2 shows histologic
profiles of skdsteobtﬁstsmtewwkc Rodgenitoeqetisl os bade wegmeeth erridgmentstsiiltured indheapreseBe oho.
treatnent; o]nm lication for 7 days of a conbination extract

of Vigna mari naﬂfgﬁ?tgﬁ ok Cocos nucifera L., Term nalia catappa L. and
Hi bi scus tiliaceus L. in coconut oil; Eand F, daily application for 7

days of Hibi scyg gfaft hhﬂ%ea%utbgraft'dﬂalfé@%ﬁﬁ& gr’é‘ﬂ ﬂroceaﬂ?é"‘rna?/lﬁerfor%i‘éﬁb\ee@r tH\éE‘rE;%Ir%F ai ned

wth hematoxylln and ‘eosin and are shown 0 (A 0 (B, D,
F) magni fi cét i dhene ackeras fogthe AeResesf §*iel913bf5§'%' sEﬁhfaPélP"@h@%@ |The ﬂtﬁ‘@?@ﬁ@tﬂce(A and

B) and treat edna(ycsetéabdﬁb fikdonTBaVich oplactaro'éthés@stTr@géit?acd@cfcb@hftttthé MePEHRS uteermved
at age 6 weeks) rats; @ untreate Qn- oestro

deficient (co W?ﬂs't'%?cﬁ‘? oy to fre 8?&’3‘369’ Ioﬁt@qtpég&tostg?blaat@:eprqge Aha er at s

al l oned to receymdnks o&frdlbmtaﬂit@aﬂt@éb in &e Prebdncd 6F skid extrhddbi dompd%morana/wégmmloh}c
created fract

emur st eot erativ a
Chternal 1 xarTenosheti oo BSaditcs B bR B 85EE pOREY B 0 S Shisg it on
of an extraot usédtbtartmhcsdhmarotshésis&clmusfxbhonldevweoconut oil to the fracture site
for 21 days. The fracture 10 histol ogy sanples were stained wth
hemat oxylin and eosin (A, C, E, G |, K) and Saffron-0 Stain (B, D, F, H
J, L) which stimassrdgce witothé yhomaépectmdtembwgentpthemdminismﬁw tarthe sgbiestumayalte x 12

magni fi cati on. ﬁp&r hi st ol ogi cal scoring at the
fracture site duEﬂﬁgﬂhﬁgéco?EgY@gnw Qg oestrogen deficient (ovaries

renmoved at age 6 .weeks) rats (Ovx Control) (control surgical procedure 15

was carrieds 0%0&‘&mg49§suﬁh Yl & tRntledtion Merdls! pR)V?@é% aﬁﬁbtﬁo@%?fﬁ@f’o)matt&ﬁ#gr%tﬁ@ft Ed 18

nonth ol d oestrogen deficient (ovaries renoved ks) rats

rx) rats, fol k80§ ttgnﬁth%qo@pws ingubating getechlasts. a%!tq!ala@w@togqnﬁ@ wlléﬁthonwgmens
osteot ony, andy gafeds inve ;b’réé@@'ebf&ﬂéff@btwe‘ﬁn%ﬁrﬂ@f an extt 4 éc@cﬂdnn to HaGirst 4spatt @ch rat s
were subjected to dai I i cation tract us tiliaceus
L oronut tmtosfe Lt Bl seand ectrit iR Sk tq:'an&ﬁ?@ Prisighe
conput er nodelgowidiband. C) and r adi ographs (B and D) of surgically created
20mm def ects of the ulna (including periosteum) by esteotony, and with no
graft or s@bstitute filler in 12 week old NZ white rabbits, faollowing a
daily application for 7 days to the epithelial surface of the back, not on

the linb of the fracture site ofBriefDestriptich oftiecirawingsoi | Wi th internedi ate
hydr ocar bon

The present invention will now be describbed, by way of non-limiting eéxample only, with reference to h
the accompanying drawings in which:
25 . «
Figure 1 shows histologic profiles of skin of 10.to 14 weeks old female rats.- A, no treatment; B,
daily application for-7 days of coconut oil; C, daily application for 7 days of Hibiscus tiliaceus L. in
~ ethanol; and D, daily application for 7 days of Hibiscus tiliaceus L. in coconut oil. The skin samples
' were stained with hematoxylin and eosin and are shown at x400 magpnification.
30 | . |
Figure 2 shows histologic profiles of skin of 12 week old female New Zealand rabbits. A and B, no.
treatment; C and D, daily application for 7 days of a combination extract of Vigna marina (Burm.)
Merr., Cocos nucifera L., Terminalia catappa L. and Hibiscus tiliaceus L. in coconut oil; E and F, |



25Extract and; C to D; hydrocarbon extract of Hi biscus tiliaceus L. in
coconut oil. Figure 6 shows histologic profiles in 12 week old fenmal e New
Zeal and rabhlwtigednkl owi ng a daily application for 7 dayscrazhm/oepi7d hel i al
surface at the fracture site (surgically created 20nm defect of the ul na
(i ncludi ng periosteun) by osteotony, andvgnth no graft or substitute
filler) of: a combination 30 extract of Vigna marina (Burm) Merr., Cocos
nucifera L., Termnalia catappa L. and Hi biscus tiliaceus L. in coconut oi |
(C and D); an extract of Hibiscus tiliaceus L. in coconut oil (E and F). A
and B, untr eatdiy appiisetioolics 7 daysef Siisquis dliacaue it on secapuheitl Thetskin prompteawbie slapetand

are shown at Xgi &obi &SR ‘ h [ i ure 7
' zf’x4 , 5 fngdﬁf .9

shows hi st ol ogl @h%}]éoéﬁnggd I nm \R/eeé""f) d0 e’r(rzg%)eaqﬁg\?vb @eaan 'Catg I'ts

following .a daily application to the epithelial surface at the fracture

site (surgical #léilré;f!%ﬁévﬁ%s@léglgh?&érlcéfs if ruﬁ’t%fat@&j @91@?)%3 B&dtedQE 14 5918%63@1 old

(i ncluding periosteum Y t eot ony, graft or _substitut
ol

filler) for37 esipgeneicient (uaesremave @hmer@a«qem] S ERCEABITealSE (e, ot & Fo ol
(Burm) Merr.,nof8&R8geR HSﬂcuErﬂr(c%ntFoi surg?d&%;r&@dd?@ Sl aut%ﬁégam%ells and RS ditbwiely $° U'S

tiliaceus L.) 1n coconut oil; xtract Hi bi scus tiliaceus L.
in ethanol ; E "8i¥enrand fpatedyats éléft L)gilopiniyp surgicaly ?r?qte&é@ﬁ%fe pf the famir by S3ieRomY; |
fol | owi ng ext I 406 bpePdlivé I@pﬁt\ﬁ'tﬁliminal famrdn Gran@atéd ra8 weslitijet®H tood dditf Sppfeaton of

byt ocarbon.  TREESA! ke flateus ' th%?%@ﬁBEQW?Sﬁ%gaﬁﬁd%Pqu%IS%H”

x12.5 magnilbi dﬁsualogvl sabflesFwegrListained mmmmtoa/lugarmmsmtA Chie &) Qe agirSafioOsStalr e i n

ot dorony’ | n B hebd AR AR A B WP i PR EL RTGEbRY, o

for 7 days to the epithelial surface at the fracture site of: H| b| scus

tiliaceus L prﬁﬂ €4 LRl {;rﬁbhnéfeﬁ sm@baﬁlts@ori@géﬁhe{ Vacluﬁe %E{]fmmrea{emé monh old

| nt er nmedi at e) I SCUS | aceus In C onu oW n ractl on
with ethanol (aestoyen defidgniovagestremdvertat age O weeks) @@SHamﬂonWMoommhwfqmabprocadw a

conbi nati ons ewa"s%s&.e&éu; é( aJE8 WS bmaté%ea&”é\é%&ev and@@ﬁébsmr}hﬂﬁlhfdﬁf&stbgen and

Termnalia cat aP . oconut oil [ ow ng ext raction wth et
(eNPKo) . Fi gurde omaﬁwgs rﬁmcrvad/@i agef wwkqbyats@mw ry) ety fellpwing 3 sujgically crepled &3siufe of

femal e New Zeaj apCrehainyi JsEeoWﬂy Ca‘ﬂd 'éb@é?lf/é’\féﬂ&lr With uﬁtbﬁélaﬂxatﬁh nQ‘ h@ tréé?édeljats were
postero-lateral fusion usin liac crest at 20

12 weeks ol d. S8RipQRIQ/2 dpusanp ‘I°8 eb‘fPC‘r%a‘P’F% ”’é’%ﬁ“%'— C’)AFOSWH‘ °ﬂ;}° {5 fragiufe sife
application fasr3wetldys and then tw ce weekly application to 6 weeks to the
epithelial surface rostral to, but not overlying the fracture site of an
extract of “Pi biscus tiliaceus L. in coconut oil followi ng extraction in

et hanol and hymbmﬁsrbwmco(rﬁuteronoﬂéls (AenR8Yad sdivraphis ¢B frid D biesulcall prieated 20mepai 1,

ith h
w0 AL gl AN G SR b SR BRI BB MBI,
treated (D) arweetabld Natwhee wablitk JolloWhgsa dly ppiisatiantiosdayhte the ¢pﬁhﬁllai seiate @‘fthea
treated ani m'ba@ﬁt\leﬁ o@@%hﬁ]b&ﬁhef 6&%‘5&% &&%%oé&hﬁ%@hﬂ%@m@&% hjdrseaBin t he

spi ne of female |'and rabbirts whi und
25 Extractand; CtoD; hydrocarbon extract of Hibiscus tiliaceus L. in coconut oil.

Figure 6 shows histologic profiles in 12 week old female New Zealand rabbits following a daily
application for 7 days to the epithelial surface at the fracture site (surgically created 20mm defect of
the ulna (inéluding periosteum) by osteotdmy, and with no graft or substitute filler) of: a combination

30 extract of Vigna marina (Burm.) Merr., Cocos nucifera L., Terminalia catappa L. and Hibiscus
tiliaceus L. in coconut oil (C and D); an extract of Hibiscus tiliaceus L. in coconut oil (E and F). A
and B, untreated coﬁtrbls. The samples were stained with pentachrome and are shown at x12.5 (A,
C, E) and x25 (B, D, F) magnification. ‘



bil ateral single |evel postero-lateral fusion using autograft harvested
fromthe iliac crest at 12 weeks 30 old. Surgery was foll owed by routine
care (A wo2daidey21appl i cation for 5 days and then tw cepPagi2gi0z0pd7d cat i on
to 6 weeks to the epithelial surface rostral to, but not overlying the
fracture site of 5m .of an extract of H hgscus tiliaceus L. in coconut oil
foll owi ng extraction in ethanol and hydrocarbon (B). The sanples were
stained with hematoxylin and eosin and are shown as a conposite of images
at x12.5 magnification show ng_the transverse process and the spinal -
fusi on mass 2-F9uien’ |sBQs higfologs piofles ipdltweslr alf feﬂ@lsﬁ‘!ew Zealprd fghis @ﬁowg‘gﬂl\;"%e

retsul t tS gf 5“%@"@&{6@'{0 th@é%thdﬂél st]'facé fg@t@tfﬁé&u?@ﬁ rgiall\BcrédtedSunyre gl Sre@ted20mm A
untreat e coptrols a eks, Figure show mass _.chronat.ogr, LA
bl scus ¢ 1§ et e g TEREER Beospur Bk s BLORLN SRBHIGP Tand

Bgdr ocar bon a][ui'ysha-. Atahe Bhy donibination @Rtrachdf etign® eHiagrtac(Blrmy eferr., TocoBatiderk ¢l and
scription_of_the lnventio 1e articles "a" and."an' are use ein to
refer to oné ol igRig s3ppg haﬁo H}’ém(si t{”%@?",'se"t')o'n ?Cop%a?@t(?BWe@ agfequggofgﬁé% tical
obj ect of the thticeisdl. i ethByl; Bayd B n extractpi HibiscUsdiacedsénie cdcbnuheidoiiswing eetraticirent  or
nore than one . en Thr hoyt. t hi. ecifj ' . | ai ‘
whi oh fol | ow, TRt BRoH o eR Pt ebeBfn et BuRR i fellsE .
and vari at i onsanguhytirocesbot.c ofher sagples were Stainadpwiths pantgthrome Bnd Bre shaderbxtddd t o

i nply the incl hiﬁ’é}tidﬁf a stated integer or step or group of integers or
steps but not e exclusion of any other integer or step or group of

i ntegers or0steps. 20 g :

Figure 8 shows a graph of the bone growth score in surgically created 20mm defects of the ulna
(including periosteum) by osteotomy, in 12 week old NZ white rabbits, following a daily application

for 7 days to the epithelial surface at the fracture site of: Hibiscus tiiaceus L precipitate of
intermediate density in ‘ethanol (HeA ‘Intermediate_); Hibiscus tiliaceus L in coconut oil following
15 -extraction with ethanol (eAo); Hibiscus tiliaceus L in ethanol (eA Ethancl); and a combination extract
of Vigna marina (Burm.) Merr., Cocos nucifera L., and Terminalia catappa L. in coconut oil following
extraction with ethanol (eNPKo). ( |
Figure 9 shows x-rays (A to D) and a CT scan (E) of the spine of female New Zealand rabbits which
underwent bilateral single level postero-lateral fusion using autograft harvested from the iliac crest at
20 12 weeks old. Surgery was followed by routine care (A and B) or daily application for 5 days and
then twice weekly application to 6-weeks to the epithelial surface rostral to, but not overlying the
fracture site of an extract of Hibiscus tiliaceus L. in coconut oil following extraction in ethanol and
hydrocarbon (C to E). X-Rays show the bilateral spinal repair, with A the untreated and C the
treated 6 week post operative heaiing fusion mass, and the donor harvest site on the iliac crest in
25  untreated (B) and treated (D) animals at 6 weeks. The CT scan shows the iliac crést of a treated
animal at 6 weeks (E). ’
Figure 10 shows histologic profiles of the spine of female New Zealand rabbits which underwent i
bilateral single level postero-lateral fusion using autograft harvested from the iliac crest at 12 weeks
30 old. Surgery was followed by routine care (A) or daily application for 5 days and then twice weekly
application to 6 weeks to the epitheliél surface rostral to, but not overlying the fracture site of 5ml of
an extract of Hibiscus tiiaceus L. in coconut ol foIIowing extraction in ethanol and hydrocarbon (B).
The samples were stained with hematbxylin and eosin and are shown as a cofnposite of images at



As used herein the terns "effective anmount” and "effective dose" include
within their nmeaning a nontoxic but sufficient anobunt or dose of an extract
or conposwoi2omn/oed4provi de t he desired effect. The exactrcamaunto/or67dose
required will vary from application to application and subject to subject
dependi ng on factors such as whether the_extract or conposition is

adm nistered in vitro, ex vivo or 25 in vivo, the species being treated,
the age and general condition of the subject, the severity of the condition
being treated, the particular extract or conposition being adm nistered and
the mode of adt?-hmadnifiatiprshowipmthesieangvgrse woceq&ﬁnéthesmnai fysioncnaspbd Bmitesal fodhe
specify an eXWféﬁeb?a EOgPtI ve anount or dose. However, for any given case, an
appropriate effective .amunt or dose may be det er mi ned by one of ordinary
skill in the art using only routine experinmentation. 30 As used herein the
term "extract "Figued €f sShol thearBsufkCdfiméhaRics RaNng tof @é&ted%ﬁtbgf@‘@ aiB%él@réﬁ?d @itredtdy €

pl ant's. 1In the context of the specification by "active" it is neant that
the extract i LOURS ébﬁé"eﬁﬁs produci ng a desired therapeutic benefit as -

di scl osed herel n. An extract is obtained by a process of "extraction”™ - 8

- which will ungder st ood .t hose Led i.n the .art a gener al
terns, conpri ls)Fe fzrs(gg‘f A% G B ﬂ?gfﬁ%@:ﬁ\ QP’SW{"%C%(SE(J" ?d"a( "P‘f“&ﬁxg?ﬁ%]r “a
supercritical |fﬁéthundahd3hydnosa‘sbbhmi, B,fte hadrboarben ipterepdiatalajeon and separate the
sanme fromresidual unwanted plant material. An extract may be in liquid
form (for exanple as a decoction, solution, infusion or tincture) or solid
form (for. gyanple as a powder or 5 granules). The term "conbi nati on
extract" as used herein refers to an extract prepared from nore than one

plant species. In a conbinati Oht{é?ﬁ%ﬁe%é:ﬁu@ﬁof%ealmenmt erial fromeach of the

pl ant -speci es may be subjected raction process together or

separately. ThRE ahides “ShEah e JsbPREHATRP o ol br (©hork an SRRQL. 4Fat 188Y o
combined prior to addition of the solvent, Ilq id or supercrltlcal |UId

and/ or mat eri die FrawRAticahoRieciyt thgpqtnclq,fotwqéofm Go SN RIERETS SeARTRBR BIFERIhT mpre
treated with anhfH@he/@dent | i quid or 10 supercritical fluid and the
preparations so obtained are subsequently conbi ned. As such, the sane or
di fferent d4&lvents (or liquids or supercritical fluids) may be used to

extract the aCwougnomnrm'pé@fkatromarfdrmraam@vhdh foflcR @neiss t&@&mleﬁt?.equﬂ'd@@thémrsérﬂhe
"extract" and

nat i o be,used i.nterchan ghout
the specifi cat"fOBﬁCO"fgseTﬁgdq‘fa{é%'ﬁ%s s”%‘ra(%nc(?e(‘?rﬁ%s or canpasig @Reu ﬁHP%‘P {(ﬂl?
t her eof as usedmtlusion ¢flaatated imtegartor sip Warvep ofnntegansmr $tepg butfnotrtneaxclasion of @y aiher and
regeneration r | n extract or conposition as disclosed
herein to i ndd@éeq%ror%@p&G%fje&'néﬁ%aﬂrggpéor “otherwi se effect or cause, either
directly o20indirectly, the formation of new bone or cartilage, or the
\r,Fegl regrvr\e/gq{g,%@we@{ﬂ tt%ﬂerﬂ%%ﬁecWe aﬁw@ﬁn"'ahcﬁgﬁectlvzh&eﬂﬁéﬂﬂﬁghr@g%é%n aﬁ?@cdjfon' n
variations thdexsdut syficiend ameuatiordesecd§ an extract hfecotﬁbfﬁt“@k‘@ Peoride e desird effedtt Theage

formation, renald aARt bR fadlch W V! fin bicalih @lblibdit 6o AMjedXs ekt OF
COHDOSItIOﬂ as disclosed herein to enhance or I NCrease, |rectly

indirectly, tHePaGREONACIRRRYFLES Whetherche; eXRCAr CampOBIToR s qsw%ﬁe@ti Bato e i o

process(esysi nvaoyfe s;berauebswg tiedited; e tajd & Gerlefdl CORYIlioRIDf the SubRLH the edémy of the
regenerat|on

o St oa. 11y SERBRK b4 AP eried sue S aotBE pend ARG M R Rk o)
| abor at ory t esdmaistratied and (seg)nh nirtwe, it is adilpodsible to spesify ag Hxaoteafeqnvq:;abo,untmodqsam on
R A e R &?ﬁziwggﬂ%%mm&ﬁﬁaeop??f

Typi cal |y, t herdnatyjsklcit thesﬂhmngmrﬂymutlnae)lparbmntatloory test aninmal. Even nore
typically, 3b he subject is a hunman. 30 '

As used herein the term “extract’ refers to an active preparation derived from ‘one_ or more plants. In
the context of the specification by “active” it is meant that the extract is capable of producing a
desired therapeutic benefit as disclosed herein. An extract is obtained by a process of “extraction”



As used herein the terns "treating", "treatnent", "preventing" and
"prevention" refer to any-and all uses which renedy a condition or

synpt onrs, wpneuigmp2ithe est abl i shment of a condition or dipsgEadrpiomo1apher w se
prevent, hinder, retard, or reverse the progression of a condition or

di sease or other undesirable synptons in_@r_ly'way what soever. Thus the terns
"treating"” and "preventing" and the - 9 - like are to be considered in
their broadest context. For exanple, treatnment does not necessarily inply
that a patient is treated until total recovery. In the context of this -
speci fi cat i on, whichevill:herundersidod byrthoseusiiledain thy ad e dpgeatrbldermaresamprising: eatinghpdant
conpound 5 to Loh it oG£ i it : ; id Wt AL spues
of The body v Mih-eySeft 3, i s psicelud sl A9 a8k ptpirloh o
irritation, aldeparge hersang Bom esideahunwaned plark matedah mie Bxiiaetanay baiin kuid fe@dlsbnabl e
benefit/risk rgti T, i IoPfhed i i rs'
surprising fi n%?[hﬁg?e asaége%ogcgﬁ%ﬁﬁ%%gm ﬁg?g?ﬁcfut%%gt{s%%ﬁﬁgd#&g@pfg;ﬁ eajta br@e%g of
various pl aft s9ranigth PBclerm ‘gombinelion @¥lragloas\eed haminlelseite an exkieat Poparsd fipmanpre

adm ni st ered tiRanBAEPBAtispERieS Kin @, combimtih dxitstt 1O Mnt A4 A bAcRGANE Sibecignd t he
formati on of new bone and cartllage. Accordin I¥, grow_g d herein are
bi ol ogi cal |y aB4Yibg 8ubiegleq ldieexteartioPigsest iggetier grsepapiel. [hat ig,fppted g’ﬁ'Bé‘?"ﬂ%%ﬁ'h 15
C_olrrpri sing _thequmlaeciey\hia& Be @mlbiﬁéﬂ ;iélﬁxitﬁdctcmiali;1 oigheesolveradidid efsupdirdaiicalciuid, and/or |
tiliaceus, it is also conte ed that the extract so _be.der.ive
from one. or P TP BicE ALEL1bS oS He Sradeberiy HERed it B JURPE, s cus
acet osel | a,10Hi sopesaiticzl flnideand the prepkations sbiblitaised @ solsequeiity rershinetti As ssich) the danwe
rsifolius, Hibj ioi de. ..Hi hisc I | bi.S( .

racr ophyt | us, FoiE d'ema Y BhBh L Adiucd QBT o e P e BB B,

Hi bi scus fi cuifroeuthe diffent spesiepar Eheuteasi fektgact’ Hindi ‘sambinatioe cextiantil meyuse uskdoi scus
pl at ani f ol i us,;  H.bi I H_bl scus rosa-sinensis, Hi biscus
sabdariffa, H '@%@h@gg’gﬁ{@@lﬁ@ﬁhgﬁ%eéﬂa "

‘ I bi scus scottii, Hi biscus socotranus,
Hi bi scus sinosyriacus, Hi biscus splendens, Hi biscus stenanthus, Hi biscus

striatus, HisDifheinSPomathy's “prpotBh"%ﬁ&%ri&tbhé tREN6F as UREd ifTnb EShicMIof MéRb Hi%]@lage% |

Extracts and conpositions I n accordance wth sone enbodi nents may fufther

conpri se ext r dematiopfrepgir gaifeaeperatighigfenie theabilty ofan exiracd pr. comppsitienyas idisgiasag herein

enbodi ment's, tthHRdid Sauldd) entiafice Vr MawRBEeBAr (Y Ehdr dAGl @ lindkda®y, the fodlig | a
sp. is Termnalia cata It is also con e Vigna sp.

a, 30 _ nt eppl ated that _th
extract may be' ¥ PQP@&P?W&H@%?P&‘%P @%9?’?“%0%%‘8@ FatAg8-e e ROmalpryHay
aconi {/I folia, O%Lglb’ha/iv&r‘@\u;i'vabri iB lyitrc)ﬂ maerm%'remadidga,"gnh@rgmm\dfem Varigtions\heggofiasdi n
ten, Vigna,lanceplata, . Vigna luteaola . Vigna.mariti i gpa nun i gna
b wahuener 20 Ve g bR i Bind St et BT b AfE oo RS aoft?
subt erranea, \df gmextraat b colpdsition agidgeiesed hee fo 2braance\dr Qcrease regher ditekttiytoaindirectyl gna
vexil |l ate.

the rate or degree of action of natural physiological process(es) involved in bone or cartilage
formation, repair and/or regeneration.

25 As used herein the term "'subje'ct“ includes humans, primates, livestock animals (eg. sheep, pigs,
' cattle, horses, donkeys), laboratory test animals (eg. mice, rabbits, rats, guinea pigs), companion
animals (eg. dogs, cats), show animals (eg. dogs, cats, pigs, cattle, sheep, horses) and captive wild
animals (eg. foxes, kangaroos, deer). Typically, the subject is human or a laboratory test animal.

Even more typically, the subject is a human. | | |
As used herein the terms "treating”, “treatment’, "preventing” and "prevention” refer to any-and all
 uses which remédy a condition or symptoms, prevent the establishment of a condition or disease, or
~ otherwise prevent, hihder, retard, or reverse the progression of a condition or disease or other
undesirable symptoms in any way whatsoever. Thus the terms "treating” and "prevénting" and the



- 10 - It is also contenplated that the Term nalia sp. extract may be
derived fromone or nore of, but not limted to, Term nalia acum nata,

Ter m nal iwoabatrm@m921Fer mi nalia altissim, Term nalia anazeoTraU2tsvoridial i a
angustifolia, Terminalia arborea, Termi nalia arbuscula, Termnalia
archipelagi, Termnalia arjuna, Termnali .8. australis, Termnalia

avi cenni oi des, Terminalia bellirica, Termnalia bialata, 5 Terninalia
brachystemma, Terminalia brassii, Term nalia bucidoides, Term nalia buceras
(Buci da buceras), Term nalia bur sari na, Term nalia cal amansanai , Termnalia
chebul a, Ter nilikabiedo bdeansidecadiin theie bmadestvantéxt for exanple, treftmenti doed Ak nesessarilina,
Term nal i a coqﬂ)lg{ﬂg{i Inatien6 ARl iRt dcblerosa, Term nalia eddowesii,

Term nalia edulTs,. ermnalae? ptica, Termnalia eriostachya,

Term nalia erythrophylla, Termnalia fer d| nandi ana, Terminalia

foetidi ssinma, e pankad di fis’speametict hé temT‘éﬁé%&@Jtlba’ﬁ%%c@deﬁsﬁ@dﬁthathrQ c&ﬁpsoluwal ia

glaucifolia, Term nalia hararensis, Termnalia hecistocarpa, lTermnalia
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latifolia, Termnalia mantaly, Ternminalia nolinetil Termnalia muelieri ,
Term nalia rryrqeﬂﬁf%sbﬁ“o Termnalia nitens, Term nalia novocal edoni ca,

Term nal i a obl ongata Term naI ia obovata, Terrninalia oliveri, Termnalia

| at T lia . lLuci d Term nal i
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met hods for thedparttaget i on or enhancement of bone or cartilage formation,
repair or regeneration enploying extracts and conpositions as:discl osed
herein. Such nmethods find application in, inter alia, the treatnent of bone
or cartilage impmingesprow kasgirsare biolefjicslly active extratiseof iHibjscus Yilacelie . c0d captpositiosseas e
may be acut$ ﬁgﬁgmbgmﬁThose skilled in the art wll readily appreciate
the scope of inj def ects and di seases to which the enbodi nents

di scl osed herein relate, being those in 25 which the formati on of new bone

or cartil age WHIE eXeRipied udiy esiPHeB G HibSdus Bfabeds Wi i$ asdi@h@ﬁﬁlatyoemameex@xct may
cartil age, he reﬁwgeratlon of bofne or cartllaﬂ& E deshﬂl g

advant ageous. ‘%’9 TOma0R81 & e9FR §F any HADiSes 3R (olgine B nok fipitedto, rggqs t he
resullt of traumstosis hHiaiscua b@ék@nnfi{eacv-!wrsalsobanﬁmu§caﬁblsw3] urvyrs:foﬁy, Viy'sc ot
exanpl e,

O o oD i istbo LR PR e P, PSR P s o
ost eonal aci a (H/msck;eésec)banaes Hibiewe hedegs, Hib:scmmenamaamla Kibisdu$ pédendplatne Hbissay der ) ,

Paget's di th t d

condi t1 ons- cnaielis SRR oS BBl ke, ADSE bR KRGS S p s
formati on or rhiEsouptscaltii. Hfbmusr sogeraausatHibisousi sineapagyst dtijisouss spiergense tilisolise, t he
nbodi ts d } kel et al
Fusion (6. g, SurRmTeHERY e lchs et iR S ABh bl 0 oot
renoval , oB5the inplantation of bone filling material (such as.

hydr oxyapat i t ExlPAREHE confpEdtloRSHh ébrﬁﬁﬂe Wﬁ%ﬂ@%l&o&m@ﬁté’ ﬂ%y fufdel éofhﬁr?s@ e%&té brces) ,

a fixation device (such as a ro screw, or th

surgi cal i npl afidnagp- am/%sT@'ﬁwlfaépdéwaé@u'q@mg l%tsdhqﬂ’@@tsﬁé% VE”W%’”%(BUWHee)

or wWith a bonenggRMemtisaddd. igPerinhaih caisppsl to fill a space bet vween a bone and
a prosthetic device or to anchor a prosthetic device to a bone). The
inplanted material, inplant or device may be resorbable or non-resorbable.

I n particubar |1esrtmtbmtaﬁmaedarmpﬂ16 mg:taisprex'tm‘ct neay e aeiveal femdneampasf, butobdimftaar t he

pur poses of treating b e i dj,sor na

Beh eved usi ndbda roBR laeieels B BT Vare Pl YA VP e
such as bone f\igne tuteples/igna mhrdime, Wgnagmgntl(m} owahmmevlgmgw&ﬂlt Vigna raviete, Wgna '
removed from-t f

extractor corrpsggcllog 7 Wﬁﬁacgub%'? v;gﬁagﬁl%er e %ﬂ&% Vﬁga %%Xdﬁ\éﬁ éﬂggﬂgbne
segnent (s) and extract or conposition may al so be cultured together with a
bone fixation device or a prosthesis if appropriate. Follow ng culture
under ‘suitable conditions and 15 for a suitable period of tine, to at |east
initiate bone formation, repair or regeneration, the bone fragnent(s) or
bone segnment (s), and optionally the bone fixation device or prosthesis may
be reintroduced into the subject. The Culture conditions will depend on the
"application, however suitable conditions can be readily determ ned by a
person skilled in the art without the need for undue experinmentation.

Al ternatively, circunstances nmay necessitate the use of bone fragnment(s) 20

r




Simlarly, osteoblasts or osteoblastic progenitor cells may be cultured ex
vivo with an extract or conposition as disclosed herein prior to their

i nt roductworeoimmesia subject in need of treatnent. The celCirsuray/does79
aut ol ogous (autogeneic), allogeneic or xenogeneic. Ex vivo cell therapy may
al so be 25 enpl oyed using mesenchymal stegg.cells taken from for exanple,
bone marrow, or adult peripheral blood, enbryonic stemcells, adult stem
ceI I's or any other nultipotent, pluripotent or totipotent cells; or

"designee cells generated in vitro.” The term "osteabl astic progenitor
cel I s" as used!Basesaiteanpiahibatdreckerningia sp. extragh e be deriysd ffem gog @mor%mcbut not

totipotent celinfed W%mﬁanmaémrnafal YerfiRélia Va%@a Termitlalid bitighal rarmebiRadnfeonist hat
have the ability to rentiate into _ost eo ast 30 Extrac
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extraction are_kno ski IIed u vent s
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exanpl e di chl orone raction can
sequenti al 19 fTermigaka rm@fpl@n Tetrmmaha daapisisatlerovwalias hegisiocamae . Tenmingta intervadia, as

exenpl i fi ed hefe%}gﬁbha tr\}af?enﬁs‘:tﬂe?/ﬁiﬁab/a faﬁuaﬁeﬂ)@s eT&Trrﬁlﬁa% kbe?nb%h nf’e‘%ﬁﬁgj K¥dE4hensis,

extracted into cos nucifera oil, polar solvents (e.d. hanol )" or
non- pol ar sol vEafRigalig duldmannis Jiseminalia &fifolias Tpyaynaliai 'ﬂ’?’é‘é}{ TPf"malﬁP alineti Terminelia, s ng,

for exanple, SMMJrFrTe%/ﬁéﬁé /ﬁeraﬂJ@e Wefhﬂnaﬁaarn??é?@ Gomae m%@éledaﬁ/c%o Rﬁrvrﬁb#@d in
accordance with the invention to obtain extracts. 10Further, be

appr eci at ed byObeHQ?ége Tergiinalias goovaia. + Teamingliy ofvert eﬁﬁnaé!%tpﬁ%{ataofk’f"f?é”al Wéf i on

may be subjigct Reémikdla @a/@c;aer mmrr@napmher@ﬁrewcnemh@ bRcCaine, Teﬁﬁman@mnah@,
i ncrease or nt.ai.n

ext.r act di f
physi cal form m’ﬁ‘l@ ’8’ ‘(r?ﬁf@"@? 'ﬁéb]tsefm"i'aﬁa 1SEVARS e ﬁg’mf"ﬁ’é égf‘F?aa?t%% ’ﬁ"i’% a
conposi ti on f oseriaveipa, nTestinatia isahspattnlata, Tetinjnaliat supeia, \Renpinalia teipterotds eor Oliatmynate
liquid form extoplgct may be |yophilised to produce a solid formof the
extract. 15 ExXM4Ets of the present invention nmay be derived from any
suitable plant material. Suitable plant material includes |eaves, roots,

bark, stens, fgui pyo'@,deosg}gﬁgtﬁods Ejﬁh% ﬁroﬂUtﬁK o Shardéthent cff 86RLP %anﬁ‘a‘ﬁg trrfedh exat%%s

kernels fl'owers,” Vi ne mat er |
fresh, dr| ed or r¢ge@@a_tlen ampleying elx’tbﬁctsaaﬁgl cgnmwn@laamsck@pfé ¢reig r%‘?hemﬂ'mdﬁ f@She '

pl ant mat er i.al ;pRx¥ioRH, Hféﬁéﬁ;a ftwtresth@m%f)ooﬁé mmsgeqmurfa; d8Récd G GlsSases HRé rﬁjuﬁ)erl ved
from Hi bi scus t| I'Taceus L., typically the extract i's a. leaf, vine and
bean extr act . .defector disease may be acute or chroriic. Those skilled in the art will readlly apprecuate the scope
of injuries, defects and diseases to which the embodiments disclosed herein relate, being those in
25 which the formation of new bone or cartilage, .the repair of damaged or otherwise defectlve bone or
cartilage, or the regeneratibn of bone or cartilage is desirable or advantage‘ous. By way of example
only, the injury may be, for example, the result of trauma such as a bone fracture or meniscal injury.
_- By way of example, defects and diseases include congenital bone defects, bone or spinal
deformation, - osteosarcoma, bone dysplasia, osteoporosis, osteomalacia (rickets), osteogenesis
30 imperfecta (brittle-bone disorder), Paget's disease of the bone, osteoarthritis, and other diseases and

conditions characterised by or associated with abnormal bone metabolism, formation or resorption.

Embodiments’és, disclosed herein also find application in the context of surgical procedures to
correct bone injuries, deformations or diseases where the promotion or enhancement of bone growth



Extract(s) of the invention nmay be adm nistered in accordance with the
present invention in the formof pharnmaceutical conpositions, which

conposi t iwoNEpIDIGNPri se one or nore pharmaceutically pred/Aanesmwoadibe
carriers, excipients-or diluents. Extracts may further be conbined with
other therapeutic agents for exanple, butqmot limted to, antibiotics,
antim crobial agents, antiseptics, anaesthetics, and/or other bone or
cartilage growh or repair pronoting agents. It will be understood that the
speci fic dose | evel of a conposition of the invention for any particular 30
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proportional | y, ﬁﬁéé%&‘éﬂ a§‘§i orle RN £6bnD¥a g?n@ﬂ sf&b%@@&i}n%ﬁ%si&a}ﬂé@en%v%&’fﬁb itf%“-

CGeneral ly, an eftective dosage i§ expe

0.0001 ng to ebkient toledeaterand culjyed ekgvowtbyn g ot cogms'tlgmamdﬁqloged herpipi Efeel ly,

about 0.001 0.01
a0t Sbaut ggogﬁ@na@@% 075@ ggn@% ﬁ@et&%@%r Wﬁgﬂfpg ms,;al%abeeweéﬁ@%gw@ o

500 my |ier ke @w@xaﬂfa@ WObaewows'wawr@p”a&b591'9W'@§awhﬁe vgergyishe cogionggnher kg
body wei ghtispesr 24iithRUsediod eaime! to bt @asm;uubt@ baiwuinat%ﬁoreﬁau dP Rdgerefatisy €he bogd ght

per 24 hours. Mre typicall e i.s expected to be in
t he range aboJ’Eag’Te’ﬁs)rfE é‘%@ﬁﬁt(n)zéﬁff?@ th?< O'Eof@m&é’?‘@or‘?tmﬁ%ﬁ&? # Jay lPieours
about 1.0 ny treintrbwed mlcﬂfae rsgbjqeer Tkagcdnmdscondtnorghmu pepend2dn the tupgiication dowevir 0 ny

Lo oo oo B 5 S5 B BB ol AR ) ML R 35 ™
wei ght per 24 unduerexperimbrfiion. Ateatively, tciccumbtenses 24y necpspilate thequsd ofdbpnenesggbrttisper 24
hour s; abo% orgergggn %ﬂmﬂ\%ﬂm‘é md]v?duﬁ?gr%@é h}ﬁg body wei ght per 24 hours. 20 The

extract may be n an amnoun ween about 0.001% (w w) and bout 15%
(wWww, or betvveen about 0.001% and about 12% or between about 0.001% and

about 10% or HalWeeledRA br &1699% ﬁkniﬁp%ﬂg ?% 6@tﬁre9%}‘0ﬁc?mhaé?\o racp o0 1%

and about 10% or ‘between abou nd a Y9 or between about 0. 05%

and about 5% icAmpgsiion agsliselaged bﬁﬁbé@r {oi ts 'ntfwc@ﬁﬂﬁ!ﬁ)%ﬂ{b%r*f‘s"ea%Ofdﬁe@@P’ésQ&

herein may be Q@iMd)ibe b@bISHBus/f aé%og%ﬁé(c %Wd@&r%ﬁ%'o??éno@he@ubtvﬂja'c@l tﬁé?éﬁ/%aflalgd"beas for
exanpl e by parenteral, topical, or aI nasal” routes. Parentera

adni ni straf oﬁm%%d&@%mf%@hym%?t%i%!ﬁﬁl@ f’°F‘anfreé6’§@“eB%F§ Map W, & 88wt pegrheral

I gt hr at Pec?l , Hldod ream@mmm delst écﬁmftérﬁeeeu@br,atny ahdrm@réni annpo@rm {JStUﬁbﬁlUﬁt@éll@OUS
adm ni stration nent s a e

met hods and CM§9%F55§ gﬁge'%‘?ds’el"é;@ed ?@%Stﬁalﬁg@roﬁ?"ﬁﬂrc@@caf)luf?%dp%@pen

sur gi cal pr ocexconpsasses3dll multipotent, pluripotent and totipotent cells, whether naturally-derived or artlf mally

, created, that have the ability to differentiaté into osteoblasts.

30 _
‘Extracts of the invention may be. aqueous, oil and/or organic solvent based extracts, obtained by .
single, combined and/or sUccessive extraction of any available plant material such as leaves, foots,/
bark, stems, fruits, shoots, nuts, husks of nuts, seeds, seed capsules, kernels, flowers, vine an&/or'
wood. Suitable extraction processes, and suitable solvents and liquids for extraction are known to



Topi cal formulations typically conprise one or nore extracts of the

i nvention together with one or nore acceptable carriers, and optionally any
ot her thewepeutdsg2iungr edi ents. Fornul ati ons suitabl e foPCToi2080/001679

adm nistration may be in any suitable form fornulated for exanple as
liniments; lotions, creans, gels, ointmenjs or pastes. Exanples of

pharmaceutically acceptable carriers or diluents are - 14 - dem neralised
or distilled water; saline solution; vegetable based oils such as peanut
oil, safflower oil, olive oil, cottonseed oil, maize oil, sesane oi

arachis oi | , dhoseakilsdin therpr. ; Aaupqus seiveals §p1 examplenwalerciacide, beesis)y sils) (loxexamele olsuch
as nethyl pol yo%htemmecOCWﬁM )Pk X ah@éﬁ*f&ﬁts%h%ﬁ%'p@l@re(%b@h R0)pk gpxane;

vol atile.silicones; mneral s suc ar af parafln -or
squal ane; cel | PRl @t@npli/amw@r st%he@@plﬁetwme)cémdm B@@ena&dhﬁpf BPTRR ose,

car boxynet hy! cfihlotsnehshe), G5 ?ot'éﬂtrﬁﬁbrb&?f )!lfﬁ@rtb@)dééé%édubﬂtlﬁlﬁ%r @Xtraction or in combination
hydroxypropglnethylcellu 0se;

i SO- pr opano ’T"H\%r'WP'@”Wa?’Rﬁxgmp"}l\%\ﬁéﬁe'“p‘g? %Y'M?Ft@n@‘?@ﬁ?(‘,’@W?'"Bcrﬂleﬂ\ﬁétﬁaded
al kyl ene gl ycahts, Cobadr nueierdsil, Epol@@bdk@ﬁt@){é%%a@dl)wmﬁon paarl sonémwd Enep@taieol |,

o earers S e BB i 5 i el Yk ia gt olin e i b

ol eat e; pol yviysyd ipydcbridghon®ith tmgmntlomrobtaueem gum 10 tragacanth or gum
acacia, and petroleumjelly. Typically, the carrier or carriers will form
from10%to 99. 9% by wei ght of .the conpositions. Lotions according to the
present i nuentfudher,ineill el epprasiated by thoseadhilled if the appthdt iac axtiactrof the inverdioss kieynbeor t o
an epi der mal" t in
may al so i ncl 393@9%%%(2815 &(r%ﬂe%?%ﬁﬁ(a%taoh prtfo? e)taﬂthle%b?éakecfttrﬂaﬁgln Stf‘lge ért]zmﬁt %k as
an al cohol or tae:etrametodl&mdﬂtangeaherpbvmlmrm@éthe extradh orzpssigy Inyieraplafing th@ﬁXt@PtI'“tosuch
as coconut oi | e?:ﬁ e B ¢ QY IFBR fofin Blradt B 65
according to t?tco retgﬁeﬁpédlmﬁ[@qerﬁﬁﬁ %n el{@ee Seynv]ya?ggﬁﬁ?gpeory‘%ﬁg“ ons rgf t
extract for exvyophiisad toapdyce e seif frm offieeytralay be made by ni xi ng the extract
finel y-divided or 20 powdered form alone or in solution or suspen5| on |n

an aqueous or rnon-agueous fluid, with aw% ?asy or . non- %reas% %{’fef Pe

basi s may conpPAracs oiyherRisan BerionsTiybefenved frem aryopuftabl,piant malerig! pﬁ‘f1 Rigt

glycerol, beesr‘rtﬁéﬁal Rciiges &ﬂal/dsCroSt@aﬁhrk Estemuctdltﬂgshoot@muﬁl husksf ofﬁ&ttsulsaids weecgl n
corn,. arach

h t
Trs der i var  vebsiBr. KMo 15, v et e SRR RRerRl v o) B el 18P e e
with an al cohofteezeuaried ass’orpamymvbleplantgsbgoeslmomr thamaoneoent mater@b man ke osedposhd i ons

of the invention i nc C

about 0. 0020 (KU CLGRL GBS e lRle RQLEr, Hicall AT FEEN dle-b b Soous
506/0 (ww, oandfnetteamnacabout 1% (w w) and about 40% (w w), or between
about 1%(W/vv) and -about 20% (ww) or about 0.01% 0.5% 1% 2% 3% 4%
5% 6% 7% 8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 30 18% 19%
20% 25% 30% Exgays) ofithednventiommas beadmirisiereddipagsordanog with dupprepend invegtipn,in %‘5‘%’“ 90%

of pharmaceutical compositions, which compositions may comprise one or more pharmaceutically

25 acceptable carriers, excipients or diluents. Extracts may further be combined with other therapeutic
agents for example, but not limited to, antibiotics, antimicrobial agents, antiseptics, anaesthetics,
and/or other bone or cartilage growth or repair promoting agents. '

It will be understood that the specific dose level of a composition of the invention for any particUlar

30 individual will depend upon a variety of factors including, for example, the activity of the ’speciﬂc.
extract(s) employed, the age, body weight, general health and diet of the individual to be_treatect, the -

time of administration, the stability of the extract(s), the site of application on the body, and

- combination with any other treatment or therapy.' Single or multiple administrations can be carried

out with dose levels and pattern being determined as required depending on the circumstances and



The extracts and/or conpositions also may be inpregnated in any forminto
transdermal patches, plasters, and dressings such as bandages or

hydr ocol Iwododrees=isngs, for exanple in liquid or sem | i qairdhthoromoie79 15 -
The extracts and/or conpositions may al so-be coated on to or used as an
adjunct to a bone fixation device, a pros §e5|s or a bone cenent. The
extracts and/or conpositions may al so be used as an additive to a bone
graft extender -or bone substitute, for exanple, allograft bone,

hydr oxyapatite, 5 wollanosite or trical cium phosphate. In particul ar

ci rcumst ances, thé dividuahiopiedreated.t Betapio desagautegimesatanreaditiobe daterraifiediteyribe stilled
cartil age for itions
by parenteral ”?dﬁ!m 95‘%? S}ti ?‘gﬁ r(5) r_?%f Jo?e@ fpéaép'ioﬁ%ﬁbm aé%ﬂ%n&é'nrrﬁg rﬂ;[;;%r%b%& f&%?%&ﬁbg

Phar maceut i cal fomoabau OgJumg tatsbast mg of etgtr@cétnabgkeeadumsterad@erdtﬂ@graﬂooféoerwelgbt R ueous

sol utions (wWhegh ViRkssde g éh@'rﬁa)y te'a dﬂl‘stédf"?‘or &rb\ﬁHésthé‘B&lrn%hetﬁérép%utleor%gﬁsé fF‘BF the

ext enpor aneous preparation Sterile iInjectable solutions,
stabl e undef te¥ameiRHaverd ngedoqosmfchqdﬂ‘fnéteﬁﬁdmg{yoq,adbé”e%d ”ﬁﬂt&'i O'bél Other _

preserved agai fyidblelti@ ifddraisithe abse Mthy € brogortioftly rEtifEPEY iBtRvaieS BPthS EdanGRS of
bacteria and fun The carrier can be a solvent or dispersion nedium

cont ai ni ng, fomegﬂﬁﬁ%le wat er, ethanol, polyol (for exanple, glycerol,
propyl ene gl ycol and I|quid 15 polyethylene egcoI and the Iike) sui tabl e
m xt ur es there

f table. oils
mai nt ai ned, 55?@ %g&g%/daof??g 'S%Ié‘eeCtB‘i' t°£e 5‘3%? Li? 88@%"@?‘? ?%’HOOW t he
mﬁi nt enan;:eoofpet :c@bodyewmghr el 24leouts tgdicallysatoet 0001 mcime abaus 250ary peli kg badysieight pand by
the use of supgr 0
can be. br ought 28Ry S0Py B BOE KRN PR Ry belfuRE R Mlgraaodglip 88 5
exanpl e, par ab@ﬁm,g pertkg bodylwaigbirper 24 hputs: abdut 0. 5wy toi abouk250ang nehkgr’oedyo/mht endt t he
ik I t
LK. L TENY (8Bt ol eodepy A6 B bt AL S A A >
i nj ectabl e consesiardedrrxpesied tahe imtheigngetabaubbhimg WW%@OQMGIW bofiweight RSB t i ons
of agents del %hl@gab&m@g\gttd #BBut 1écﬂﬁg p%x@rmme.gﬁtlddmmm ARAICHE RoRbdat MY

gelatin. Sterile Injectable solutions are prepared by incorporating the
active conmpourR§skg WdY Weight aej#f heus: 2bpub hds 1o abpHt 2HBg 8?56‘9 Sptyi weldbt PSERAMOHE: Wi t h

}/alr It ous dof t t he?b@ﬁtfs?rmgl 1680 ‘ﬁ\@tpér kglawwe@m@@k 23RBS aboRss. 0 rﬁgwlabdadzo nﬁgodel ed by
iltered sterilisation ons are_ pre
i ncor porating QOH)@W%FR%@&%@??#Q@W gc’l‘f{%eﬁkgibﬁqﬁ”eégﬁ@%g hP%S vehicl e
whi ch cont ai ns t'he basic dispersion rredl um and the required other
i di ent t h n ted b 3 f
the. pr epar 201 oTCSHAGLEY; PARSHY Lot BP0 Berit Abmee SRt afbldShaHbaL "of
preparation arketwearcaboun0do i arg aBdlt £l ortbhiwednrabast & 0M Poyend gbotitel 6% nir Geteeenkaboh
yield a powder, g vtalfﬂ&‘ f&ﬁ 5 ?An%ﬁ%n Mh@@ld/' %Hd%wiéﬁl’fesdr béfleci b8 6055 A

i Frer ed” Solut]

previously steri It on thereo
about 10%, or between about 0.05% and about 5% in the topical composition.

25 Compositions as disclosed herein may be administered via any convenient or suitable route such as
 for example by parenteral, topical, oral, or nasal routes. Parenteral administration may comprise, for

example, intraosseous infOsion, or inthrathecal, intravenous, intraarterial, intramuscular, or
subcutaneous administration.. In some embodiments, treatment may be effected using methods and
compositions as disclosed herein during arthroscopic or open surgical procedures.

30 ' _
Topical formulations typiCaIly comprise one or more extracts of the invention togethér with one or -
more acceptable carriers, and opﬁonallyany other therapeutic ingredients. Formulations suitable for a
topical administration may be in any suitable form, formulated for example as liniments, lotions, '
creams, gels, ointments or pastes. Examples of pharmaceutically acceptable carriers or diluents are



step of bringing the conponents of the oral conposition into association
wWith a carrier which constitutes one or nore accessory ingredients. In
general , wbeotiowpngi ti ons are prepared by uniformy andpcmauratogoys7bri ngi ng
into association the components of the oral conposition with a liquid
carrier or finely divided solid carrier, ar both and then, if necessary,
shaping the product into 5 the desired corrp05|t|on Conpositions suitable
for oral adm nistration may be presented as discrete units (i.e. dosage
forms) such as gel ati ne or -HPMC capsul es, cachets or tablets, each
containing a pesdeslsehirnitiledwaternsaliteesokition pvegabiertiasedioils sveh asorepuboit safflowers a

powder, granuloﬁsumgaﬁ &no?ﬁg’éewoll %lzgfnl_ %sﬁMéBPP@éh%rbA opco@t?hutléaaﬂfd&@%ﬁ;s |anE’ngd or a

non- aqueous | a wat er-in-oil
l'iquid emul si malysﬂwaees, wqteas:mfmd)ealstsﬂomne,u @enybwvsﬂlomne@mh@etby@bwn Retysolnokage;

conponents of \/Pgﬁ?e éﬂfc@des §ifstsucﬂ s [ pQr%‘ff rﬁ QBffTﬂ:é'r%%Plsql I&H@ c%ﬂﬁ‘os@&en%%l'/é%

phar maceut i cal y accep e carriers such tarch :
15m cr ocr ys$ alsuéhras n@@vl|ceuub%etaxh@ml@rpsesqanbp%ﬁhmemW éodlumcr@ibpwﬁbxlcellwg? ¥di ent s

may i nclude | & iGer! rate.
Tabl ets may bgp %!ragﬁ’rgéygne&g%ul&% |6%9Q%ﬁblym%ﬁaé%ﬁoﬁiﬂﬁ6 ?rb %aﬁa 3’33 lfﬁgﬁggne or

essi on or :
nor e accessorWweh@')’é@f'@ﬁ9&00'5@)”@15@@%@8 olyeolsi @E%‘a'ﬁ%@p%’é 6‘?”@@59%60'@{}393"9"9 :
conpr essi ng i nyyol, Selthyhﬁ&@)@ompﬁﬂweﬁ@gwdale1 29ummgmatg$yc@ffn fahy&acmreaierscsoamm tion
|nafreeflovmn|§w§orm g\ [‘ﬁa@ & fr’ﬂ g onaﬂi/mxe W th
a binder, | ubr{o Pad’f"@ 'é?? man%iegm Y SIPAE L ROY Yy tPTIdRN®: AgRrfaiRACRBR AT e) |
inert dil uent t@gacmtm@me@cuaehd peedielinsiglier Bipiogly, ageatier oMatriedad faralrbre 6% lomy be
made by noul di e powdered conposition noistened with an

o f
inert 1iquid di (@We'éﬁ]ﬁ “%cgrﬂ?qs'gﬁ‘lse machi ne. The tablets nmay optionally be

coated, for exarrple with an enteric coating and may be fornulated so as to
provi de 25s| owotions amortingb lthedreserit @eentondriciutidttose cuifabls fot applicatidnde &e skin or to an

“epidermal appendage. Lotions or liniments for application to the skin may also include an agent to
15 hasten drying and to cool the skin, such as an alcohol or acetone, andfor a moisturiser such as
glycerol, or oil such as coconut ofl, castor oil or arachis oil.

Creams, ointments or pastes éccordin'g to the present invention are semi-solid formulations of the
extract for external application. They may be made by mixing the extract in finely-divided or
20 powdered form, alone or in solution or suspension in an aqueous or non-aqueous fluid, with a
greasy or non-greasy basis. The basis may comprise hydrocarbons such as hard, soft or liquid
paraffin, glycerol, beeswax, a metallic.soap; a mucilage; an oil of natural origin such as coconut, -
almond, corn, arachis, castor or olive oil; wool fat or its derivatives,-or a fatty acid such as stearic or
oleic acid together with an alcohol such as propylene glycol or macrogols.
25 | |
The compositions of the invention may be included in topical vehicles in an amount between about
0.001% (w/w) and about 90% (w/w), or between about 1% (w/w) and about 50% (wiw), or between
about 1% (w/w) and about 40% (w/w), or betweén about 1% (w/w) and about 20% (w/w) or about
0.01%, 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13% 14%, 15%, 16%, 17%,
30 * 18%, 19%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%.

The extracts and/or compositions also may be impregnated in any form into transdermal patch_és,
plasters, and dressings such as bandages or hydrocolioid dressings, for example in liquid or semi-

liquid form.



The present invention contenplates conbination therapies, wherein extracts
or conpositions as described herein are coadm nistered with other suitable
agents orwonentoseaits which nay facilitate the desired trerayirotoo1@df ect .
For exanple, one may seek to-adm nister antibiotics, antimcrobial 30
agents, anaesthetics, analgesics, or othejs bone or cartilage growh- or
repair-pronoting agents in conbination with extracts or conpositions

di scl osed herein. By "coadm nistered" is neant sinultaneous adm nistration
in the sane fornulation or in tw different formulations via the same or
different routes or sequential admnistration by the same or different

routes. By "sefy %J&Fabt@!and/ Bgltﬁﬁsrr&{y laQ&bd C%ﬁm% orgsédia?% n‘fcli uhdt %ra%ﬁ‘eq x&ibn f 1 ﬁ?

seconds m -nut es, hours or ween Istration o
two types of eigueg gproqﬂwélsa@eeheﬂ%cema@} The et ALY eampesitions may\plse batised asipr

exanpl e, enbodédawetz&a Sbfne Qrb@ex&h&? @frbbnel subsBiie! f&'&xé?ﬁbl&t SRk, hmxyapame
adm nistration of a tg an oil, for exarrp Cocos nucifera oil prior

to, or aftep, \fql{@nogtgpf '”@rp %H??f?osmlon is adm nistered. 5 The reference
in this speC|f|cat|on to any prlor publlcatlon (or information derived from
it), or to any i s, not, and sho taken as an

Lckhou edgmantn gty fOmSes &SR b nf Bl SEOER PEROR A Doreaend st

publication (dbrmalibhprelriﬁlt bpregdﬁratuoneddrﬁmusmmnt c)f compdsitiensnbynperdneral fadrinstratiar t - of
t he conmon genera in th

field o d
Spoct 11 cat i on el B8 59 %e Byt PRuRed T KRtk o B Mkt i 11
reference t10 tdteilef ajubavei solyticep detiefe waterx soighblep ©r dispersidns shd ustedle novddee far dimst r ued

as in any way elxle%&rér{a&:stpréﬁarﬁtfbf?gﬁteﬂlfe mﬁe@@blé %\ﬁﬁ&g, [P Rust be stable under the conditions of

manufacture and storage and must be preserved against the contaminating action of

- microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium

containing, for example water, ethanol, polyol (for- example, glycerol, propylene glycol and liquid

15 polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The proper fluidity

can be maintained, for example, by the use of a coating such as lecithin, by the maintenance of the

required particle size in the case of di'spersion and by the use of superfactants. The preventions of

the action of microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it will

20 be preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged

~ absorption of the injectable compositions can be brought about by the use in the compositions of

agents délaying absorption, for example, aluminum monostearate and gelatin. '

Sterile injectable solutions are prepared by incorporating the active compounds in the required
25 amount in the appropriate solvent with various of the other ingredients enumerated above, as

required, followed by filtered sterilisation. Generally, dispersions are prepared by incorporating the

various sterilised extract(s) into a sterile vehicle which contains the basic dispersion medium and the

required other ingredients from those enumerated above. In the'c,ase of sterile powders for the

preparation of sterile injectable solutions, the preferred methods of preparation are vacuum drying
30 . and the freeze-drying technique which yield a powder of the extract plus any additional desired -
' extract from previously sterile-filtered solution thereof: |

The compositions of the invention may also be conveniently presented in unit dosage form and
prepared by any of the methods well known in the art of pharmacy. The method may include the



Exanpl es 15Exanple 1 - Preparation of a conbination extract of Vigna marina
(Burm) Merr., Cocos nucifera L., Tenninalia catappa L. and Hi bi scus
tiliaceuswb.20imégneonut oil Coconut oil (200 nL) was adaet/AtoforeesdT9
shredded | eaves of Vigna marina (Burm) Mem (100 g) and fresh shredded
| eaves of Terminalia catappa L. (100 g)._qghe mixture was placed in a
crucible in a water bath at 100C for 20 mn. The m xture was renoved from
the heat and immediately filtered 20 and pressed to extract .the coconut
oil. The resultant coconut oil, containing extracts of Vigna marina (Burm)
Merr. and Ter rﬁennaqf|ban9@att@aowp9nentswé§\eamj@deO@lthnhletOfaS@sIntlonrvuh lRetprRUWRClOf a
green nut of d e 0.

Q@ﬁs@tﬁte@%ﬁé Brel'héte lacceéslaF}Qnéﬂédfegt?.t 4 géhe%hfﬂ?é &)Pg@s"tllﬁns dre b gpériog )

tiliaceus L. (100 g). The m xture was . set't

filtered and présgiand tat"@%@yr kiipging: inte aé&@@aﬁmthe&pmponm ofHee @r@dcc@rnmsm@. with\gas
then inverted I@Mdjcaﬁe%ﬁﬂelﬁ&vﬂe@%&ldtcaﬁé? o Bt R thén, ﬁh&e&%%ﬂhﬁng%e' pre@tinfy f1-ed.
Any remaining noisture or solid in the mxture were renoved by decanting
fromthe sofi diedediegd EPEHIF- oi I'. The coconut oil was then heated in a hot
wat er bat h at. apprOX| mately 56C and filtered. The resultant filtrate
contained a cgq tion ri na rr., Cocos

et fera L APt e BaLadimsSAEH Fose Dletel o fskele S (. YosSGBM o o
2- Preparati orsuchf asegtelbtrna(bt HPM@ cdrdISLbes$caamt§ drltéb&&emh bontaiiun@ atﬂ'rédétsmnsd hr'nduhtaceus
L. extract in conut eqf I‘ashscrusgr rnufe a Wu{?o SCUs tiliaceus L.
(100 g) were iHHePIEYN P 8‘8c°8’H‘EﬂS i 9 4 Y0P g™ T8 29 At \RA?‘*'BPwa?”ed by
col d pressilag aiseutighid scaisontagleoascliguis, otas arod-inewated fiquid emiulsiomonet wates-jn-ad iquidy

heati ng 5 the féB re. The cold pressing was carried out by placing the

Hi bi scus tili a eus L. and coconut oil mxture inside a new coffee pl unger
and |l eaving the mxture to settl'e for 1 h, the plunger was then depressed

thereby extr a‘WHeH%e cﬂﬁpc@h&n is @hﬁjla‘i@d)‘ats WiRude e b&fidondn® c?fﬁfe afa??fngéslt@n hnsy feher

m n and the plunger depressed agaln rel ease nore OCESS was
repeat ed 5 ti rigfgulated iwith e foarrtqtﬁeuphasmce%@v Fereaiahle garmiemn sHch hSeS@s@hr'a@t@sewas

pr epar ed ' bys headrbRBtaline@lutds®ardfeHSiichr didxde. eN@dltlbnaI AGHELIHRGRH el Ihbncants such

as magnesmm stearate and/or calcmm stearate

' Tablets may be prepared by compression or moulding, optionally'with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a suitable machine the
20 _components of the oral composition in a free-flowing form such as a powder or gré'nules, optionally
mixed with a binder, lubricant (forvexample magnesium stearate or calcium stearate), inert diluent or
a surface activé/dispersing agent. Moulded tablets may be made by moulding a mixture of the
powdered composition moistened with an inert |IQUId diluent, in a suitable machine. The tablets may
_ optlonally be coated, for example, with an enteric coating and may be formulated so as to provide

25  slow or controlled release of the composition therein.

The present invention contemplates combination therapies, wherein extracts or compositions as ‘
described herein are coadministered with other suitable agents or treatments which may facilitate the
_desired therapeutic effect. For example, one may seek to administer antibiotics, antimicrobial
30 agents, anaesthétics, analgesics, or other bone or cartilage growth- or repair-promoting agents in
~ combination with extracts or compositions disclosed herein. By ‘coadministered” is meant
simultaneous administration in the same formulation or in two different formulations via the same or
different routes or sequential administration by the same or different "routes. By “sequential’
administration is meant a time difference of from seconds, minutes, hours or days between the



10 m xture was heated in a crucible in a water bath at 100C for 20 mn,
renoved fromthe heat, and then immediately filtered and pressed to extract
t he cocomwD 20i1l069Aay renai ni ng noi sture or solid in theprextatacto/mid7er col d
pressing or heating and filtering were renoved by inverting the coconut oil
extract and storing it at less than 20C uptil the coconut oil solidified
and then decanting the solidified coconut oil; or by decanting in a
separating funnel. 15 2.2 Hibiscus tiliaceus L. extract in coconut oil
followi ng extraction in ethanol The fresh crushed bark of Hi biscus
tiliaceus L. (alODBrayyn ofchetwortypes sleageitn T due09/amey bea Adinite2 B0 amiyrdeindfol ef t

to steep for I i eus
L. steeped In%xgnplégrﬁbgﬁﬁr{aﬁg'@ftl-{e";‘f?e?e ﬂ[ﬂﬁghogl M‘@%}g%‘%}dﬁ?@{%ﬁ{ Ewoertraﬁ@ .
resul tant et haaxampleeGacesawc@raza(bprweb@r afted] e extigctotrompesitions pdnfiisednt ) . More t han
hal f the volume of ethanal was renopved by heating above the boiling point

of ethanol. The coconut oil was then extracted by decanting fromthe
sol ution fofl owi ng standing for at least 2 h in a decanting vessel; or by

inverting the yheefddnte Ritis @é&frca@ﬁ tocRf priok ﬂ!bllc@ﬁlm'dr uﬁdrmét@ﬁ&entféaar@m%% rwawl t he
coconut oil SO|IdIer and t hen ecantln e SO|I fied coconut oil. 25

2.3 Hibiscus tTa ?rd’ﬁ‘@[‘@ kﬂowne'it"ﬁ’ta‘if’fj shgyid @@cbgrtﬂﬂ?“ Fiy aF‘@PW'QfW”?f& OAdMSSIRN 9" @W | n

et hanol and hM&mQﬁlﬁfg@&t‘bn tiidn @ aff prierblications foeifolrtatidh defivelHiirdth 8o fnotvh attee Rxfs L.
(1000 g) were

n 95-100%,et h eep for
b The bt hanolPPALICHBRCT SRR KIPWEHRE | R FOeRes 1 itk Disoeclicd y BRiBed | 1
second al i qoot of ethanol (2000 m.) for a further 6h. 30 The resultant
et hanol sol uti aaqi t t 0 '
caui val ent. hydnee DRt ot e BB E sRER5 BF suFssie-rbBhE Mherhc
hydr ocar bon. | sshed ratig coristrgedfamtamwvmy{mtmwleecaweofametlmdntlbm om the 'sol ution
follow ng standing for at least 2 h in a decanting vessel; or by the
dilution of the ethanol -solution from95%to a | ower concentrat i on,
nom nal Iy but not necessarily - 19 - 50% et hanol .and then decanted after
settling of the |ayers. Water (250 nlL) Exampléscohol (250 nli) was added to the
extracted hydrocarbon layer. To this coconut oil (250 nL) was added and the

m xture agiat ecExamﬁleameshomf asﬁrﬁbirﬁtlon'ﬂiﬁadﬂWg)ﬁWaHMBW) Meer[Qyésd from

heating the mxture rt)uoclfgraE 5")ermlnalla%ai3 ppaq.t an% Hlblscus Q%ceus(i in coconut oil

Coconut oil (200 mL) was added to fresh shredded leaves of Vigna marina (Burm.) Merr. (100 g) and
fresh shredded leaves of Terminalia catappa L. (100 g). The mixture was placed in a crucible in a
water bath at 100°C for 20 min. The mixture was removed from the heat and immediately filtered

20. and pressed to extract the coconut oil. The resultant coconut oil, containing extracts of Vigna marina
(Burm.) Merr. and Terminalia catappa L., was added to the fresh crushed husk of a green nut of
Cocos nucifera L. (100 g) and the shaved bark of Hibiscus tiliaceus L. (100 g). The mixture was left
to settle for 4 h and then fiitered and pressed to extract the coconut oil.

25~ The coconut oil was then inverted and stored at less than 20°C until the coconut oil solidiﬁed.. Any
~ remaining moisture or solid in the mixture were removed by decanting from the solidified coconut oil.
The coconut oil was then heated in a hot water bath at approximately 56°C and filtered. .The :
'resultant filtrate contained a combination extract of Vigné marina (Burm.) Merr., Cocos nucifera L.,
Terminalia catapfa L. and Hibiscus tiliaceus L.



5 2.4 Hbiscus tiliaceus L. extract in coconut oil follow ng extraction in
et hanol The fresh crushed bark. of Hi biscus tiliaceus L. (1000 g) were

i mrer sed wWo 206/6000% et hanol (2000 nL) and left to steepPCorAtdotvooidie

et hanol was then renoved and the Vigna marina (Burm) Merr, steeped in a.
second al i quot of ethanol (2000 nL) for further 6 h. The resul tant

et hanol 10 solution was agitated with coconut. oil (250 mL): The

hydr ocar bon was decanted fromthe solution follow ng standing for at |east
2 h in a decanting vessel; or by the dilution of the ethanol solution from
95% to a | ower concent r aExample 2xdRrepacakioryoflextractsof Hibiscisditiageus l. 50% et hanol and
t hen decant ed 2a1f‘,1h L ousth Lé n trgcftm ndta}/ers The decanting of the coconut
oil may be fa of a | ow boiling point hydrocarbon
to the m xtur dhafeshicrushgd bark efdikinaes taseasiLeld 00 g were dnaedeed in codonutweihl 0Q hign The

i nverted 15and,fi0fR re?éat Itfg%&d Brjé@m? fsﬁgﬁgé&fswacéu?@ aﬁﬁfo?&“fonlﬂt xlture'sg_l i daft

by decantln? in s se n vesse
extracts of 5 Hitkg mite. fhg qotscpeqaenngas@?rn%ikquwymmaas@e5@4&%%/"6@%tha@d ﬁQ?PnU&P"ty of

the extracts pﬁlﬁtﬂ@fnﬁﬂle ARewRfse jiUpgd ahd‘lezﬁ?ﬁ@fﬁ@'nﬁktu?e t@@etﬁéqor“t N fhAger Wedhaut . A
daily dose of 1 nL H bi scus tiljaceus L. t in coconut oil (Exanple

2.1)  and 20 1 deesed beBhiceieing 1 aib 1S rEXig tas ek wtttstf%amfaﬂhet Enihdi e 2) .

The extracts VWrihger aéwdsse@@gémlra@ké Yorb 6. tﬂn@ pRBdst WY ré;félateéis'frﬁ@(iﬁtll aes fukttoibacks
of 10-14 week ol d fenal e contr d female rats

Cented dar iy Wi ObeaniNhen e Sitartes BPTae Y healn, (i FDGGS oSt At SEOMROL o 1D
show t he higt ohtmyw@é helafa@ inskdrutibRtin & watenbath @t 100PCRfor a0t nii, adneusledCiron thedheal dY).

after a daily f cocpnut n extra r epar.ati on of
i bi scus ti 1| ARl Hierlong prefeBE M Hiae e ot B SRRl R R o
wi th ethanol (ttieDjxiracT biter lold pressing ioc beatinar and ifitesny wéie vembietby tittvertipdhe eaconuheis
limted activi |

hyper trophy o fe&glaﬁ:t dd %{hﬁqgt less lﬂt‘dﬁ %d"(lr“ ﬁrhll th@co?cﬁﬁt%ﬂ !;’cflldlﬁed anc} tEe% decth nﬁ‘ﬁ% estéhtgﬁcul ar
hair follicl esocoamowtnrtusts@etmmratsemratmgtmndct ivity of the ext racts prepared
as describgd in Exanples 1 and 2.2 on skin was carried out. A daily dose of
1 nmL of the extracts were applled top| caIIy to the epithelial surface of

t he backs of 122 hipissus thiacgusleexipeh inieapnureibfoliowing extsactiontikethanble control “was t he

untreated ski mhefired ik btk & %BB)SQ/I&@LW @q%o@@ﬂwér@%hérﬁd in 95-100% éthanol

(2000 mL) and left to steep for 6 h. The ethanol was then removed and the Hibiscus tiliaceus L.

steeped in a second aliquot of ethanol (2000 mL) for a further 6 h. The resultant ethano! extracts
20  were added to coconut oil (250 mL). More than half the volume of ethanol was removed by heating
above the boiling point of ethanal. The coconut oil was then extracted by decanting from the solution
following standing for at least 2 h in a decanting vessel; or by inverting the coconut oil extract and
storing it at less than 20°C until the coconut oil solidified and then decanting the solidified coconut

oil.
25
2.3 Hibiscus tiliaceus L. extract in coconut oil following extraction in ethanol and hydrocat_bon
* The fresh crushed bark of Hibiscus tiliaceus L. (1000 g) were immersed in 95-100% ethanol
(2000 mL) and left to steep for 6h. The ethanol was then removed and the Hibiscus tiliaceus L.
_ steeped in a second aliquot of ethanol (2000 mL) for a further 6h.
30

- The resultant ethanol solution was agitated with ttexane, pentane, methyl butane or an equivalent
hydrocarbon or fluoro/chloro/bromo-hydrocarbon (250 mL). The hydrocarbon layer and oily foam
layer were decanted from the solution following standing for at least 2 h in a decanting vessel; or by
the dilution of the ethanol solution from 95% to a lower concentration, nominally but not necessarily



- 20 - Figures 2Ato 2F show the histology of the skin at 7 days of the
untreated control (2A and B); and after a daily application of a

conbi nat iwo 2exitases of Vigna marina (Burm) Merr., CocogCmuadizbevomidzy,

Term nalia catappa L. and Hi biscus tiliaceus L. in coconut oil prepared as
described in Exanple 1 5 (2C and D); and_{4 biscus tiliaceus L in coconut
oi | prepared as described in as Exanpl e 2.2 (2E and F). The histological
profiles showthat the extracts induce hypert rophy of the ep| t hel i um and
the epithelial appendages in particular hair follicles. Exanple 4-

Tr eat ment of fﬁO%cethlam@mdithendmnted)ajlerrse&iingjofrﬂ@ﬂayere.sWatefgéﬁQ mipdrialcoroh@50rhwes 10 A

study was car dggQilfe E)&'ra blaﬁla his & coﬁ% oﬁﬁornﬂ? asdadd R HE Hikture
cr @ @ g

tiliaceus L. prepared as one fracture repa|
in oestrogen cﬁeﬁatﬂﬁlaﬁﬁ"o‘@ﬁﬁ@ sedle- B@ilvdmgréw V@éfﬁ"@ileérffﬁmh%ﬁ‘@thq mixtuR & e betile a
daily dose of p&nfﬂfth@ﬂ ddegpdxt ract was applied topically.to the epithelial
surface of 18 nont ){ oestrogen deficient (ovari es renoved at age 6
weeks) ratsSand 18 m)nth old rats with their ovaries intact (a control

sur gi cal procegypigscieiiaced |l éﬂﬁctfﬁ%coﬁnﬁtonﬁgﬂwﬁqmwﬁén I@aﬁianblhe rats al'lowed 15
to recover), folTow

reate cture of the - .
ost eot ory, andTh6p§r§?r‘a9r8§;‘§d z%'béf ?’b(ﬁﬁ‘%; I‘ﬁ‘?cﬁ‘lselr r(élf}OO £ Yee IugrﬁerseﬁH% 9&3@@8‘%’\%5
applied daily. (motnn)eanﬂmtto S&pIgrl6S. TTh¢ ethanbiaiadthe® femdvedesnk the v@@mérmb Barm. )nal s

e L g b S ot LA R By B

appl i cat i ono ofsolufive wex byitated withAfocaButwi ¢268 mt. ) €T hélh)&ltooérmgwasﬁedamm feomi theasotutionas

assessed, wt art

ot ormat on | 1oBRE 4t Rk Ab2bberbl bl IR, (E0lh B ABIRRHRRS
the fracture <5%do aTiwer copcentration, nominatinlub nat xeaesssiiy 80% ethanclzand them desanjedoalieh and
new, bone 1 or ML hRof ) A e LASNAK 0 BRUSARRY bcbllied HYR SEH ALY,
bones.. 25 Fi gmo@ngcpoinshyém@rtnpt@ teetTajutire s maggqtesl apd badlies. TQ@@CW@O"@@S thereinvertedict ur e
cestrogen qof 1o St AR SR Re oBShu boRutt X AR s saRfic EaHE

hi st ol ogi cal scoring the following fracture healing and tissue response
paraneters were scored: call ousoéf %arratliagn,t‘sb?'ga uniygan, nl}:r rgév1 changes and
cortex . renpdel | i ng. [ExahplpdyEffectiobindividual 8drasts of Kibis¢us difiaceus(lnon gérl | ous
For et om0 AR bod Bl oRBl Wi BSOS d U Bt ot 0
bri dge uni on; caeied eut.t & dally degetoff 1 miof Mibiscusiigcepst lextrastin aesprut PIb(E&QmPlQe?ﬂ) andwi t h a
score of 1phng ﬂa&flfﬁbgcwtlhdéeda%ktraagn étﬁa'ﬁa?ﬁxaaﬂ@lz@) TROEGa wefe dppfel SRIcAIp B

noderate healing (>5 | ess fracture_healing or tissue
response). Af tteeep: ehal Stgfgce of the backs of1014 week old female rats. The controls were 10-14 week old

- female rats treated daily with 1 mL of coconut oil or left untreated.

Figures 1A to 1D show the histology of the skin at 7 days of the untreated control (1A) after a daily
25 application of coconut oil (1B); an extract pfeparation of Hibiscus tiliaceus L in ethandl (1'C); and
“coconut oil following extraction with ethanol (1D). The histological profiles show that the extract has
limited activity in ethanol, but that in coconut oil the extract induces hypertrophy of the epithelium

and the epithelial appendages in particular hair follicles. | '

30 An assessment of the activity of the extracts prepared as described in Examples 1 and 2.2 on skin
was carried out. A daily dose of 1 mL of the extracts were applied topically to the epithelial surface
of the backs of 12 week old female New Zealand rabbits. The control was the untreated skin of 12
week old female New Zealand rabbits. |



weeks there was a significantly higher total histological score for the
fracture healing and tissue response at the fracture sites of treated

oest rogerwdebilgieenis rats conpared to untreated oestrogerCufti2eiomoie7pat s.
5Exanpl e 5- Treatnment of fractures A study was carried out to assess the
effect of an extract of Hibiscus tiliaceug. L. prepared as described in
Exanples 1 and 2.1 on bone fracture healing. In the study-a daily dose of 1
mL of the extract was applied topically to the epithelial surface of 12
week old NZ white rabbits, following a surgically created 20 nm def ect of
the ul na (including perlosteun) by osteotony, and with no graft or 10 '

substitute fi |F}19%Fes ZI hﬁZFes)HBW iﬁﬁ‘hlsfﬁ@@ dRie |sk|r?§{ 7%?5' df lh%@ntFelaﬁd Edhﬁél Z?\ndnHrB} gnd or

total of 1 week ani mal s Wwere te rabbits with no

t opi cal appl i e wllwpkcnt@n ahka wa@waﬂomext@ctﬁ%wammadﬁwy Nﬁﬁdc?ﬁosﬁ%ﬂf%y of
the animal s -W%nﬁ:ia‘ﬁ@&a@ L.\ahd Ribieuk tifabdub 8rin 8dcbrRingil ma@ahﬁdéscnbsﬁhmnwa and
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fracture site.r)Thre ﬁtét@]bg"cﬁlspréflek @Wtaét%etdmcsfurfde@thypénrdphseofehetémmﬁn afd the

Hi bi scus tili aceuﬁ% Bﬁ’éh ngOf the fracture. After seven days
there was si grfiPfe ?HPP’VaQ?BF"é’a'EJ ardQlides i on, new cartilage formation and
greater vascularity at the fracture site than in untreated or control
treatnent fractions. 20 Figure 8 is a graph of the bone growh score which
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tiliaceus L preci ensity I n
| nt er medi at e) anmalarwereeb& mehthoeld, caesitogen| deficieatfovasies remwgétat agesd wegkyirate ard 18

tiliaceus L i r}ncﬁ/g\rb?d’@{s c@ﬁﬁeﬁ%ﬂﬁéﬁqhtﬁot wil n@toﬁ%p%ﬁdn%th@é&tfa@tcw@fweéﬂsgﬁka

mari na (Burm) cos nuclfera L., ermnalia catappa L. in -
coconut oi | f diistaiagy pighecapimalscnes avsesapd, witheRarigias atlqniinrmaid o the caﬂﬁage aw&w;?p@ 6-
Bone f or mabj ongdngfioh Pk Baldg fRtupal fusion auotgraft A study was carried out
to assess the effect of an extract of Hi biscus tiliaceus L. prepared as
described in Exanple 2.4 on bone fracture repair. In the study a daily dose
1 L of the eMgufeetsAmsi sacmhe tﬁdoldg@@tlthbaﬂabtwetlte Theaesep itdvaleieatnsseldiaatiagd 12

week Ol d Nz Whg'rgﬁ an%lﬁ)gv'/ boné formatlonc%\qfo ﬁg tﬁ caﬁ ageh (%tpé lﬁﬁ\ trear?ed groups, particularly of note
is the amount occurring in the cestrogen deficient bones.
25
Figure 4 isa graph showing histological scoring of the fracture sites of untreated oestrogen deficient
rats (Ovx Control) and treated oestrogen deficient rats (va rx) rats. In order to determine the total
“histological scéring the following fracture healing and tissue response parameters were scored:
callous formation, bone union, mérrow changes and cortex 'remodelling. Each parameter was
30 scored from 0 (no callous formation; no new bone in the fracture; fibrous tissue or red; and no
| remodelling) to 3 (full callous formation across the defect; full bone bridge union; adult type fatty -
marrow; and full remodelling cortex), with a score of 1 indiéating mild healing (<50%) and a score of
2 indicating moderate healing (>50% but less than full fracture healing or tissue response). After 3 -



5 and a bilateral single |evel postero-lateral fusion using autograft
harvested fromthe iliac crests. The extract (5 nL) was applied daily to

t he test woizoalwofier 5 days and then twi ce weekly until psaci2bion®167The
control animals were 12 week old NZ white rabbits with no topical
application of the extract. Figures 9A tooPE show x-rays and a CT scan of
the spine in treated and untreated controls. The 10 Figures show t he effect
of the extracts of Hibiscus tiliaceus L. on bone growt h surroundi ng the
site of the autograft. After _only seven ere was nore bone formation,
new cartil age wqg?snt,ggrp&qs ﬁﬁ&"’%@ﬂt@t‘ef\}%{%‘m éﬂ'ﬁ' ycose: for e fragtuse: Pegling agdl tissug han
in untreated OrEesp@ﬁ)sl@ta[ fb frhdt@@énaea'ttreété@é‘etstpHg@@def&érﬂkatsae‘ém y 18 DftredBBocsiicyen t he
hi st ol ogy of L{ug g {;e weeks. Figure 10A shows the histology o 15

t he contral Yj"r" e at 6 vveeks stained with Haenat oxyI in and Eosin '
covering the entire spinal fusion nass. The transverse processes can be
seen at eacE end of the nmass w th th V\f Vg QE marrow spaces and dense
cortical bone (A) and adjacent 63"3‘11: ¢ Pregiment olifa Feécess is a small anount
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(E) and sone nRWh¥RM&Ratene (F). Figure 11 show the results of nechani cal
testing of the treated autograft at 8 weeks conpared to 30 untreated
controls at 12 weeks. The liganents and inter-vertebral discs were

sur gi cal |y 1sUtFigures A ko mrmaodr@awmg bbAeeant Figuies\6As 6F maam show RigtdlogyWsi on
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20
Figure 8 is a graph of the'bone growth score which shows the bone healihg of the defect evaluated
using a healing score definition based on the percent of bone or cartilage occupied space. The
following scoring system was used: 0 = no visible bone; 1 = minimal (1% to 20%) new bohe growth
no cartilage; 2 = mild (1 to 20%) cartilage with new bone growth; 3 = moderate (20% to 40%)
25 cartilage and bone growth; 4= marked (60 to 80%) cartilage and bone growth; § = complete defect
filled with new bone and cartilage; 6 = defect filled with new bone and no cartilage; 7 = cortical bone
replacing woven bone; and 8 = new marrow space forming. After 7 days there was signiﬁcantly
more bone formation at the fracture site treated with Hibiscus tiliaceus L in coconut oil following
extraction with ethanol (eAo) than the fracture sites treated with Hibiscus tiliaceus L precipitate of
30 intermediate density in ethanol (HeA Intermediate) in untreated or control treatment fractions;
Hibiscus tiliaceus L in ethanol (A Ethanol); or a combination extract of Vigna marina (Burm.) Merr.,
Cocos nucifera L., and Terminalia catappa L. in coconut oil following extraction with ethanol
(eNPKo).



A nmet hod of investigating the conposition of the extracts was devel oped

usi ng gas chromat ographi c-mass spectronetric (GG MS) anal ysis. For exanpl e,
GC- M5 anavgans/ose=4carried out on an extract of Hi bi scugcCridtizamgoss7k. in
coconut oil follow ng extraction in ethanol and hydrocarbon (Exanple 2.3)
and the hydrocarbon internedi ate | ayer. Fézgure 12A shows mass chr omat ogr ans
of an extract of Hi biscus tiliaceus L. in"“coconut oil with a main peak at
30.99 min. The internediate | ayer also contained a peak at 30.99 mn
(Figure 12B), 10 however, the peak was at |east seven tinmes |less than that
observed in the extractExamplitbiBoseformatibn fatiewing 4 spinahfusiocauotgrafoi | . | n

summary,- t he v ' C e
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bean, husk or nut. 4. An extract of any one clains 1 to 3, wherein the

Hi biscus tiliaceus L. extract is derived frombark. 155, An extract of any
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the autograft. After only seven days there was more bone formation, new cartilage formation and
greater vascularity at the fracture site than in untreated or control treatment fractures.

Figures 10A and 10B show the histblogy of the spine at 6 weeks. Figure 10A shows the histology of
15 the control autograft at 6 weeks, stained with Haematoxylin and Eosin covering the entire spinal
fusion mass. The transverse processes can be seen at each end of the mass with the well formed
marrow spaces and dense cortical bone (A) and :adjacent to the transverse process is a small
amount of cartilvage (B). The bone fragments from the autograft are still visible and are necrotic, with
 the loss of lacunae (C). The centre of the fusion mass is predominantly fibrous tissue (D) and some

20  new woven bone (E). . '

Figure 10B shows the histology of the treated autograft ét 6 weeks, stained with Haematoxylin and
Eosin covering the entire spinal fusion mass. The transverse processes can be seen at each end of
the mass with the well formed rﬁarrow spaces and dense cortical bone (A) and adjacent to the

25  transverse process is corticated new bone (B). The bone fragments from the autograft are barely
visible and are mostly absorbed ‘and replaced (C). The centre of the fusion mass is predominantly
cartilage (D), new marrow spaces (E) and some new woven bone F).

Figure 11 show the resuits of mechanica.l testing of the treated autograft at 8 weeks compared to

30 untreated controls at 12 weeks. The Iigaments and .inter-vertebral discs were surgically cut in all
spines leaving the transverse process spinal fusion mass as the bridge between the vertebral-
bodies. Loadlng was applied until the fusion mass broke. The peak load was recorded for each
sample. The data shown in Figure 11 suggests that the 8 week treated group is at least as strong as |
the 12 week control with a trend towards greater bone strength.
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- 92.51, 85.97 and 58.54 min. The ma]onty of the smaller peaks correspond to ethyl esters of fatty
aads found in coconuit oil.
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Claims:

1. A biologically active extract of Hibiscus tiliaceus L., wherein the extract is prepared using and/or

comprises Cocos nucifera oil.

2. An extract of claim 1, wherein the Hibiscus tiliaceus L.extract is derived from one or more of a

bark, leaf, vine, bean, husk or nut.
3. An extract of claim 2, wherein the Hibiscus tiliaceus L. extract is derived from bark.

4. An extract of any one of claims 1-3, wherein the Cocos nucifera oil is virgin Cocos nucifera oil,

refined Cocos nucifera oil, hydrogenated Cocos nucifera oil or fractionated Cocos nucifera oil.

5. A composition comprising an extract according to any one of claims 1 to 4, and one or more

pharmaceutically acceptable carriers, diluents and/or excipients.

6. A composition of claim 5 for the treatment of bone or cartilage injury and/or the promotion of

bone or cartilage formation, repair or regeneration.

7. A composition of claim 5 or claim 6, wherein the composition is administered topically or

parenterally.

8. A composition of claim 7, wherein the parenteral administration is by intraosseous infusion or

intrathecal injection.

9. A method for the formation or growth of bone, the method comprising incubating osteoblasts,
osteoblastic progenitor cells or bone segments or fragments in the presence of an effective amount of
an extract of any one of claims 1 to 4, or a composition of claim 5, under conditions suitable to induce

the formation or growth of bone.

10. Use of a biologically active extract of any one of claims 1 to 4 or osteoblasts, osteoblastic
progenitor cells, or bone segments or fragments cultured in the presence of said extract for the
manufacture of a medicament or a pharmaceutical composition for promoting the formation, repair or

regeneration of bone or cartilage in a subject.

11. Use of a biologically active extract of any one of claims 1 to 4 or osteoblasts, osteoblastic
progenitor cells, or bone segments or fragments cultured in the presence of said extract for the
manufacture of a medicament or a pharmaceutical composition for treating a bone or cartilage injury,

defect or disease in a subject.

12. Use of a biologically active extract of any one of claims 1 to 4 or osteoblasts, osteoblastic

progenitor cells, or bone segments or fragments cultured in the presence of said extract for the
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manufacture of a medicament or a pharmaceutical composition for promoting bone or cartilage growth
surrounding a bone or cartilage graft or implantable device.

13. Use of a biologically active extract of any one of claims 1 to46 or osteoblasts, osteoblastic
progenitor cells, or bone segments or fragments cultured in the presence of said extract for the
manufacture of a medicament or a pharmaceutical composition for the formation or growth of bone.

14. Use of any one of claims 45 to 49, wherein the biologically active extract further comprises an
extract of one or more of Vigna marina (Burm.) Merr., Cocos nucifera L. or Terminalia catappa L.



