
-1 - Methods and compositions for bone and cartilage repair Field of the 
Invention The present invention relates generally to the use of plant 
extracts AKOdOMttfigaiSitions comprising the 5 same for thePeT£0Jt2fliBJfl)lOl£7$ bone 
and cartilage injuries, diseases or defects, the promotion of healing of 
bone and cartilage injuries, and the promotion of bone and cartilage 
formation. Particular embodiments as disclosed herein find application in, 
inter alia, the treatment of bone fractures and in. bone formation and 
regeneration. lOBackground of the Invention Bone is a living tissue 
comprising a numbeMelftod9nEBl<iteowi|50sftka^l6ribof«iandi:artltslg®?6pair=aicium 
phosphate, collagen and water and is continuously being replenished by 
resorption and deposition of bone matrix. 15 When a bone fractures the 
usual treatment is to reposition the fractured bone back into place, to 
stabilise the position of the bone, and then to wait for the bone healing 
process to occur. Bone healing is a (5arfprix'vf{r8&ess which is generally 
regarded as involving three phases: reactive phase, reparative phase and 
remodelling phT&§grese$tinmi0if&te§a&e^$ih$v&(#pl§$gxtr3cthmtirfmmt!pn£gm§sir%ttliethe 
fracture si$e dteli^ne 

under prostaglandin mediation. This results in the formation of granulation 
t i s sue, ingrov^or$f an^$^ju^G S^e^ c5?rtitefelM^afa^larl s . 
During the re^Bg^tofe a®&i3(flfc®ed SiUftt 
helps support vascular ingrowth- As vascular ingrowth progresses, a 
collagen matri^Sn^L'Srmfa)S(3ncac^fler^19i,le 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 between the fracture 
fragments. lOuring the remodellingB^kgnofflidaatttieBiweilttorig bone is restored to its 
original shape, structure, and mechanical strength. The remodelling phase 
occurs Slowly <8* c§ijb§r$§g$fiusns 

typically dSMkfeSly beiHi replenished, 
does not contain blood vessels and therefore compared to other connective 
tissues, grow^offiiBP^Fepairs more slowly. Further, bone healing can be 
delayed or impaired when any of the healing processes do not function 
properly or in a timely manner. This can be both, a, major setback ,to the 
individual ®MdPfe£laMt 
speed up the sstebiflse'tte |^itiotiKSlheEbcn8?®Kfcthenfto]»aiferittieitjni0l®altag)]p©c®SL(a) aceur.tEtege are 
clearly advantageous Q0mp|ex 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 

granulation tissue, ingrowth of vascular tissue, and migration of mesenchymal cells. During the 
reparative phase, fibroblasts begin to lay down stroma that helps support vascular ingrowth. As 
vascular ingrowth progresses, 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 between 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, cartilage, unlike other 



The present inventors have surprisingly found that plant extracts disclosed 
herein and compositions comprising same, promote bone and cartilage repair 
by indueiffiQ 2flMtf06&21ifce formation and new cartilage growthPCT/XU20Iftifil^9of the 
Invention According to a first aspect of the invention there is provided a 
biologically active extract of Hibiscus tjliaceus L. 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 following: bark, leaf, vine, bean, husk or nut. In 
one embodimentcoftri§givefeii^c^stft2tiimtgigiJ?fe)otves^fc^dl!eref(ge @fflp3i?4c$P fcrfPMQ&e 
typically f re/0r 

comprises, a plant based oil, a hydrocarbon and/or an alcohol. The plant 
based oil may i^tfflftforgggagy q$jn Jhi^tb^liapiajor 
embodiment a^cSstl^eifhfeM^bli^PWccfS^fn^ ap^l^TOt-sp£^p3l$P°s 
nucifera oil may be, for example,. virgin Co.cos nucifera oil, refined Cocos 
nucifera oi 
nucifera oil. According to a second aspect of the invention there is 
provided a compositio.n comprising, an, extract according to the, first, aspect, 
and one or moglaiSfflS,l?S'%S¥tfM4aaW/8!s 

excipient s.. 3 CfcomprisiBig sai^^romotBEtorasi-arKiooartite^rdp^r ̂ 'frdmraiAfibcroe teisattofP atofenew 
suitable for administration by any route, for example topical' or 
parenteral. P^e^i^lfcii 'administration may comprise, for example, 
intraosseo^g infusion or intrathecal injection. According to a third aspect 
of the invention there is provided a method for promoting the formation, 
repair or regeneration of bone or cartil^^ji^n ̂  nsubj ect, the method 
comprising administering to the subject inenee5'^hereof an effective amount 
of an extract the 
second aspect, _or osteoblasts, osteoblastic progenitor cells, or bone 
segments or f cultured in the presence of.said extract or 

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 following: bark, leaf, vine, bean, husk or nut. 

In one embodiment the Hibiscus tiliaceus L. extract is derived from bark, typically fresh crushed bark. 

The extract may be prepared using and/or comprises, 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 embodiment 
the plant based oil is derived from Cocos nucifera. The Cocos nucifera oil may be, for example, 
virgin Cocos nucifera oil, refined Cocos nucifera oil, hydrogenated Cocos nucifera oil or fractionated 

Cocos nivc/fera 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 pharmaceutical^ acceptable carriers, diluents and/or 

excipients. 

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. 

composition. 
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10 The subject may be suffering from a bone or cartilage injury, defect or 
disease or may be susceptible or predisposed to such an injury, defect or 
disease. may be, for example, a bone f racturCCTMlKOljDiftBBSae may 
be a degenerative bone disease, for example, osteoporosis. The subject may 
be undergoing or have undergone a bone or^cartilage graft procedure, such 
as a skeletal fusion 15procedure, for example a spinal fusion procedure. 
The osteoblasts or osteoblastic progenitor cells may be autogeneic, 
allogeneic or xenogeneic. According to a fourth aspect of the invention 
there is proviBt®rupoaife)Qni3iflbeEferjaiutetei|;iota£rt^be^uitefeJaferfftM^&rapJe, 
defect or disap||^^t^^Walyj&i^|^^g^d)g^^JmjSlp&gifn![Bgn6p the 
subject an effective amount of an extract according to the first aspect, a 
composition ad$@!ib@cgHgeqi!®i. the second aspect, or osteoblasts, osteoblastic 
progenitor cells, or bone segments or fragments cultured in the presence of 
said extract or composition. 25 The injury may be, for example, a bone 
fracture. Tfee a 
osteoporosis . of 
healing of the injury or disease. The extract or composition may promote 
bone or carti 1SM^to t^r^g<^gpc^ona 
fifth aspect c&fcofdRl§ tdtlW§&&itop^§ir<8te&ISasfeF&^M; propsite^ggfls.^&onF^gpifilieig bone 
or cartilage growth surrounding a bone ,or cartilage graft or implantable 
device, the mOT?ffi^sc?ttm^riryKi^esalSft?n2ls^'?Tfly'0lElB0Sc(0rsubj ect prior tq, during 
or after aigraft or implantation procedure, an effective amount of extract 
according to the first aspect,.a composition.according to the.second. The subject may be sufferina from a bone or cartilage injury, defect qrilisease ormav be susceptible. aspect, or osteoDiasts, osteoblastic progenitor cells or bone segments or 
f ragment s cul toapreeflspibsed tctfflclpri^^id^ectxff dis®ai® Tfe&tnju^cmay <bor fcc©fflniipl©ijattubnafracttmae 
graft may^be &or 

example, for the repair of 5a bone fracture or for the purposes of 
skeletal fusicMid^g^a 0feia\®piM^aon®^dbiPtBei9r ggjJ^gir|pfl^!ifieidyiteSiafe^cfesK?ila^l fespna bone 
fixation d^ic^^^^g^^^^ero^gract according to the first aspect, 
the composition according to the second aspect, or osteoblasts, 
osteoblastic progenitor cells or bone segments or fragments cultured in the 
presence of sar^o^^^o^bfaSfSPiehfof^s &i9<efWa#heerosthesis' 
used as an adjunct to a bone fixation device, or used as an adjunct to a 
bone cement 10 used to anchor the prosthesis or bone fixation device. In 
accordance wit^cdrdi^ t§*acfelffthtieai^ntfemte^ii^p®ti(fedt^«etRoinferrtfeittfi|^tbbfi®iorto the 
subject mav be during: an arthroscopic or open, surg-ical .procedure15 
According fe erfor 
the formation effecti^ramotjitot^i ^xtarofegccdrdlj)^ to#telfii3taaspeati?pK(ira|xiBigoniao0mfegtlcLlih©second 
osteoblasts, osteoblastic, progenitor cells or bone segments-.or ..fragments in aspecLor os@(^T^tsfosteomasffcjjrogerutor celrs. orTbone segmeni^or fragments culturea in ihe the presence or aft effective amountaof an Extract3according to tne first 
aspect or a cqat^enee.cfdsoidLej^inadoiKiacbpi^itictrtD the second aspect, under conditions 
suitable to induce the formation or growth of bone. 

25 The injury may be, for example, a bone fracture. The disease may be a degenerative 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 According to a fifth aspect of the invention there is provided 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 composition according to the second aspect, or 



20 Brief Description of the Drawings The present invention will now be 
described, by way of non-limiting example only, with reference to the 
accompan^QgoiMffi0t2ilifcgs in which: Figure 1 shows histolog£CT|MJ3®lM0fifi67g>f 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 magnification. Figure 2 shows histologic 
profiles of s^teot^tsajsteoklasiic f©39Snitfi^teb(H]i@«egHl^a.§fi{iagnJ«0fel5aHy^Cl ofno. 
treatment; C ag^ggpg^p^Uj-Q^jgpplication 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, daily application for 7 
days of Hibisc!lftgg^^^^§ut^raft^a|fg^§fpi^gr^oce3y^n^|itor%^)feefgrtf^.^ir§jtained 
with hematoxylin and eosin and are shown at x40 (A, C, E) and x400 (B, D, 
F) magnificlti^nelpa^Mfb5thftffa»ge%fi[^|^p^s^^g^^. and 

B) and treatec^QjetiPbc^ fi^ortn§^te&amoved 
at age 6 weeks) ra.ts; and untreated (G to H) ,18 month <pld ngn-oestrogen 
deficient M^rats 
allowed to recipest)s o£fea|m&flt£&ite$J iiFttfe:pre&Jic£<Sf siid extrS^Jr^mp^ffiorPmc^tie'gdat^liillo 
created fracture of the femur , by.osteotomy,,and operative repair with' 
internal faa%ffl?,a i^HWSVion 
of an extriat U9ffltHaiiBto<ttia^ro6tlielsiBacte)tiBfix&tbn!il®vice.oconut oil to the fracture site 
for 21 days. The fracture 10 histology samples we're stained with 
hematoxylin and eosin (A, C, E, G, I, K) and Saffron-0 Stain (B„ D, F, H, 
j, L) which stlaa®D©rdpee)Wit^6.fte)aaias(3ectsc®^ieffiti.c^g®n^)tie^ispsM® taite ssfej^WitQa^e xi2 
magnificationurfrib^Vi1 ifr^iroicc®}S<BFs:JS)en histological scoring at the 
fracture sites ill untreated 18 month old oes.trogen deficient (ovaries 
removed at age 6.weeks) rats (Ovx Control) (control surgical procedure 15 
was carriers oi^^g^gj^h th^$erffiMer£ &lpf6W^ a^thSfBPMffokati(^grW§fted 18 

month old oestrogen deficient .(ovaries removed at. age 6 weeks) rats (Ovx 
rx) rats, fol 
osteotomy, anc%ritfttfe ^^kti\^fetffl%{Lan^^ac§S?6ing/toftefrst£l§p^t^ rats 
were subjected to a daily application of an extract of Hibiscus tiliaceus 
L. in coconut 
computer mode]gpowthPofBond C) and radiographs (B and D) of surgically created 
2 0mm defects of the ulna (including periosteum) by osteotomy, and with no 
graft or s^lfestitute filler in 12 week old NZ white rabbits, following a 
daily application for 7 days to the epithelial surface of the back, not on 
the limb of the fracture site offlriefCescrtjjtifi^oftthBcDJawittgsoil with intermediate 
hydrocarbon 

The present invention will now be described, by way of non-limiting example only, with reference to 

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 magnification. 

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 Hibiscus tiliaceus L. in 
coconut oil. Figure 6 shows histologic profiles in 12 week old female New 
Zealand i\KBl2(ilM)6$211 lowing a daily application for 7 day»CT^U2BiK/MJfii7&helial 
surface at the fracture site (surgically created 20mm defect of the ulna 
(including periosteum) by osteotomy, and_^ith 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, untreatf&iiy tdn gc&nniufeeto TMisfen g^teti®Bf£xstai§ec&nd 
are shown at ^ hltaa^inSnd <&in §t^r<^n $x40?A, C?£) am#ifg,^riiffl?iificati^gure 7 
shows histologic profiles m 12 week old female New zealana rabbits 
following .a daily application to the epithelial surface at the fracture 
site (surgica^^^^cftjsg^aB^n^ iff(££»)«f&afed^ td^6]old 
(including periosteum).by osteotomy, and with no graft or substitute 
filler) for^7 Qfg&PgerbJefici# (Mfe!kremgve| (%i%H)a18nOT!W 
(Burm.) Merr. ,nof^^<§geiWiii&Sp>ntfcl-<aP&£»;elk flnto'ttwus 
tiliaceus L.) in coconut oil; C and D, an extract of Hibiscus tiliaceus L. 
in ethanol; E 
following extfe^mfiveLOSp£^t^rtfrtp»<feJnal fptS®n.GTh§itriataj,ra©iili/eit^tt^feOto^dJ^SpplMtoSof 
tiliaceus L. in cpcpnjut., .oil,.,following extraction in ethanol and, , , 
hydrocarbon. «eexiSfeMmftraKkHe«MTt8fii^ffiAferag5t®e%Sfflreat 
xl2 .5 magnifiichisitafagyi sarapflesRaej^ustaineS wSftihejiraito^liigaraJ^QSiKD^, 6)^ Qpdj^ai^iSaffmfliiO^tainre in 
surgically cr^atj^ ,20mm roS|i,®]n . 
osteotomy; m V1Z week old NZ wnitff rabbicsf xoTlowing a daily application 
for 7 days to the epithelial surface at the fracture site of: Hibiscus 
tiliaceus L 
Intermediate); hibiscus tiliaceus L m coconut oil following 15 extraction 
with ethanol 
combination teat^llMSb-t^ r^^;-and^^imnth^F^stfogen and 
Terminalia catappa L. in coconut oil following extraction with ethanol 
(eNPKo) . FiguM^^dmm * W'SSfo c*d of 
female New Ze^^dfe^lq^i^gof^c^d ^l^aa^atfgi^ngp^trtel^ts were 
postero-lateral .fusion,using autograft harvested from the iliac cres.t at 20 
12 weeks old. 
application f<3§f 3%e^©Ys 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 h^Rfigmi^3iib®sicoiiiflutferaind0^la(AJSfl&S^aEid cddfograftMa^ Sriiil^Ltifeajigitall^prffiatecIl20iriepair, 
with A the untrggjgfl ̂  (ftcl&JiV®Bfi^hWWSrS%titJS^Wl^sio" 
mass, and the donor harvest sxtfe on che iliac crest in 25 untreated (B) and 
treated (D) aiY!ieiftl&&te Nitwhfc wyi&^oJloviiB£fea daly §|^<l§tic©rf^7sdafc3itei eftfhesa 
treated anima^t^ 0]^jftb ^the frl^iife o^ at&^otafefP^ftH^iPrtgrn^ffi^ti^Marft^n the' 
spine of female New Zealand rabbits which underwent 

25 Extract and; C to D; 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 (including periosteum) by osteotomy, 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 controls. The samples were stained with pentachrome and are shown at x12.5 (A, 
C, E) and x25 (B, D, F) magnification. 



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) \®0 2dHiiffi§2iapplication for 5 days and then twiceP©SMl02§10^0pJ)ffl7ication 
to 6 weeks to the epithelial surface rostral to, but not overlying the 
fracture site of 5ml.of an extract of Hibiscus tiliaceus L. in coconut oil 
following extraction in ethanol and hydrocarbon (B). The samples were 
stained with hematoxylin and eosin and are shown as a composite of images 
at xl2.5 magnification showing the transverse, process and.the gpinal• 
fusion mass 2 
results of mec^piMi§^fo sfl)Hc^ai^tfi^urfiSiteP(mff^^cr^ted^upgte^®reit©i320mm 
untreated 5 controls at 12 , weeks.. Figure, 12 show mass chroma: tog ram a of: A, 
Hibiscus tiiicfflge^ff?^wwaBsdsr'arica 
hydrocarbon anjjys 0:, AtaJ^B)^dombta®tidD(Mraitnctf^g)i}^(d3aran&e(BiJrra^#err, £QcoE)(Bbc£[erhand 
Description of_ the ..Invention The articles, ."a" and., "^n"' .are used ^herein to 
refer to oni cfrWHF^Mf>rv, 1 
object of the fffiac6(isllteethl¥)l;CaBdIf?fin©cfccBotipfHhH>/sctiSd/&ac©ulscdctfnutnrfragreestrsefloetiiitent or 
m°re^t5a" one iSiflMF „ which follow, unless the context requires otherwise, the word "comprise", 
and variationsandd^Jlro©0d3orr.coBgr^aflneli3' wee st^eadpwittisBQfl^oh/oniMiad @r<§ to 
imply the inc]7^jirj^jj(^f a stated integer or' step or group of integers or 
steps but not tne exclusion of any other integer or step or group of 
integers oi-0steps. 20 ' . 

Figure 8 shows a graph of the bone growth score in surgically created 20mm defects o.f 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 tiliaceus 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 Ethanol); 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 healing 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 crest of a treated 

animal at 6 weeks (E). 
\ 

Figure 10 shows histologic profiles of the spine of female New Zealand rabbits which underwent 

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 epithelial surface rostral to, but not overlying the fracture site of 5ml of 

an extract of Hibiscus tiliaceus L. in coconut oil following extraction in ethanol and hydrocarbon (B). 
The samples were stained with hematoxylin and eosin and are shown as a composite of images at 



As used herein the terms "effective amount" and "effective dose" include 
within their meaning a nontoxic but sufficient amount or dose of an extract 
or composi0j2fl)ll/06fi214provide the desired effect. The exacI^lfMi2MD/Q0l67faose 
required will vary from application to application and subject to subject 
depending on factors such as whether the.^xtract or composition is 
administered 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 composition being administered and 
the mode of 
specify an ex^g^^^^tive amount or dose. However, for any given case, an 
appropriate effective .amount or dose may be determined by one of ordinary 
skill in the art using only routine experimentation. 30 As used herein the 
term "extractSmreSKTe 
plants. In the context of the specification by "active" it is meant that 
the extract-* i^^SSJbx^o?' producing a desired therapeutic benefit as 
disclosed herein. An extract is obtained by a process of "extraction" - 8 
- which will be understood by those skilled in the .art asxi,n ,g_eneral 
terms, compri3Sffif MM!IW a 
supercritical irfittod aftttydnbEadmlHiel; B,Hte ipteraie^aliajiieDn and separate the 
same from residual unwanted plant material. An extract may be in liquid 
form (for example as a decoction, solution, infusion or tincture) or solid 
form (for example as a powder or 5 granules). The term "combination 
extract" as used herein refers to an extract prepared from more than one 
plant species. In a combinatioi^^tr^ ̂ of^^nfi^terial from each of the 
plant species may be subjected to tne extraction process together or 
separately. artkfos ilMrdrWfefefPIo o^fir t<P£or&toin ofefof 
combined prior to addition of the solvent, liquid or supercritical fluid, 
and/or materidfi? 
treated with liquid or 10 supercritical fluid and the 
preparations so obtained are subsequently combined. As such, the same or 
different i&lvents (or liquids or supercritical fluids) may be used to 
extract the aqThffi)Y^io®t^^g^fcatiSfftari03B©ria;latote^hSli6t6»i^ffiile6s fegeonfeft^ul©3©th&wise)ahe 
"extract" and 
the specif icat^oVT1^Ms ̂ prSmSMg" 7 
thereof as usaraSlusitm (tf kstatedMsgertDr st^> tocgroep Qfantega®M^^feutfK3Wh©9xdlaaiop ofc®$atb®r and 
regeneration ̂ f|For^ th^ua^^U^0^|p^n extract or composition as disclosed 
herein to induce, stimulate, enhance, or otherwise effect or cause, either 
directly o^Oindirectly, the formation of new bone or cartilage, or the 
repair or reg^^g^t^j^ 
vivo, ex vivo or in vitro. The terms "enhancing",t"enhancement" and 
variations th^c&t p^d^fi^s^ e$§&tIhgage 
formation, re^far^t §$lidafe t3^ikto §tfil s^etMSiibjefr or 
composition as disclosed herein to enhance or increase, either directly or 
indirectly, trfSPePte0^^^ ̂ gthe^^c^c^npe$j?a js vivo or 
process (esfcs ispieeie£l5eitt§ ti©^ed?ft¥^^^erfe^rei»ffitic®i©{ thrtab^dtFth&^ritfof the 
regeneration. 25J.1As1_ used herein.the term "subject". includes humans, , 
primates, , 
laboratory te^miaiBtiatiffliLaKidie^prth.mltaie.Jt iraddrtpctesiible tcr^eafy agBxiactfeefe<$yff^oyntaDodqsanion 
animals (eg. ^SgUe^^aifaAffia^Ar(f^&y<Jf 
sheep, horses) and capcrve wild anamals (eg: foxes, Kangaroos, deerj. 
Typically, th^rcfoiaty^lalti&thfcsrtfosingartfy©brtin&e^SiifcReftfatiQDry test animal. Even more 
typically, ̂ he subject is a human. 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 terms "treating", "treatment", "preventing" and 
"prevention" refer to any-and all uses which remedy a condition or 
symptoms,wp:i2GlMlfi£21tthe establishment of a condition or d£6&£MJ3QlOi&)!0163&herwise 
prevent, hinder, retard, or reverse the progression of a condition or 
disease or other undesirable symptoms in_^ny way whatsoever. Thus the terms 
"treating" and "preventing" and the - 9 - like are to be considered in 
their broadest context. For example, treatment does not necessarily imply 
that a patient is treated until total recovery. In the context of this 
spec i f icat ion a^sfe^g^eraldermgi^am^isiegiteptiiigt^nt 
compound 5 to ,^^3 JiMj, Wues 

of the body without undue toxicity, incompatibility, instability, 
irritation, aise^§.8ie^^teffi^sidishyrwfla^ b^irtlgui fqft§<{f§bnable 
benefit/risk eSflipfc1^ aW<MPrs ' 
surprising finding, as exemplified herein, that 10 the use of extracts of 
various pla£t£9r¥>lM f$fOTre 

administered 
formation of new.bong and cartilage. Accordingly, provided herein are 
biologically 
compri s ing theof fhtrspecieWfriii^te er^u^&dnticalcfluS, and/or 
tiliaceus, it is .also contemplated that the extract, may a1lso be^erived 
from one or mo^ ^ciewS?dinJ§ewy iscus 
acetosella,10Hi&pesa:itical ftaidaaD&feaiEraffegaiians sSmfclaiiffldiaBB sabBBqiffiWI^niDr^jnettiAsisac^teedarnee 
rsifolius, bl^^acl|j^#us ,ion . 
macrophyllus, Hibiscus macropodus. Hibiscus eiatus, Hibiscus escobariae, 
Hibiscus f icuiff®©u&>? (WfeffiCfe^p^ie^arlrautefflKiMt^pt''ififig)i©jmb®at^edsxte«^iliasyufeq KS&biscus 
platanifolius^^^ji^t^^^ipg^^scus rosa-sinensis, Hibiscus 
sabdariffa, Hibiscus schizopetalus, Hibiscus'scottn, Hibiscus socotranus, 
Hibiscus sinosyriacus, Hibiscus splendens, Hibiscus stenanthus, Hibiscus 
striatus, ifjbi^g^^^^ppro^^^^ngiig^toas Mim&Magg5 

Extracts and compositions in accordance with some embodiments, may further 
comprise ext r^P^io&fe^^afegfgP.ratig^fe^ thf co^sig^ ̂̂ g^ierein 
embodiments, t^fadJ&.SMulEffg?enh4ffcey^g!R#w^W%r ck&fcfgfth^r dfl^tftfidfefetfy, ffiefefflWA-ia 
sp. is Terminalia catappa.. 30 It is. also contemplated that the Vigna sp. 
extract may M!:e5hWmW^ 
aconitifolia, vitrd!iT^&rosi^fflfra«M#;'en¥^®t^n{ltfe|ivb(icffi'ons^fl?effi0ifeasdin 

ma 

subterranea, \Qign^tractdrlootopcts&qn asi)gci®ediheiMlQ!aitttaQce\eiigcr6aseiti®^hi®idjt®l%toaincfectly,igna 
ypy -I "I "I n |- p 

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 "subject" 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. 

30 
As used herein the terms "treating", "treatment", "preventing" and "prevention" refer to any and all 
uses which remedy a condition or symptoms, prevent the establishment of a condition or disease, or 
otherwise prevent, hinder, retard, or reverse the progression of a condition or disease or other 

undesirable symptoms in any way whatsoever. Thus the terms "treating" and "preventing" and the 



- 10 - It is also contemplated that the Terminalia sp. extract may be 
derived from one or more of, but not limited to, Terminalia acuminata, 
Terminali®03lMttM9211'erminalia altissima, Terminalia amaz©filM^J2ffKiftftM78ilia 
angustifolia, Terminalia arborea, Terminalia arbuscula, Terminalia 
archipelagi, Terminalia arjuna, Terminallyaustralis, Terminalia 
avicennioides, Terminalia bellirica, Terminalia bialata, 5 Terminalia 
brachystemma, Terminalia brassii, Terminalia bucidoides, Terminalia buceiras 
(Bucida buceras), Terminalia bursarina, Terminalia calamansanai, Terminalia 
chebula, Termiltk&ar£<io thgifetofldestiMltejcfe Magipli,,tresteTefrtidQtSLtMnig&SSatlyia, 
Terminalia co^pgUatie^^^^ t^^cosa, Terminalia eddowesii, 
Terminalia edulis,. Terminalia elliptica, Terminalia eriostachya, 
Terminalia .erythrophylla, Terminalia ferdinandiana, Terminalia 
foet idi s s ima, fflis c£r$f$&^ialia 
glaucifolia, Terminalia hararensis, Terminalia hecistocarpa, Terminalia 
intermedia, 
kaembachii, Te^^^ fcffergitf 
latifolia, Terminalia.mantaly, Terminalia molinetii Terminalia muelieri, 
Terminalia myiJ¥6^^jS!S','0,Terminalia nitens, Terminalia novocaledonica, 
Terminalia oblongata, Terminalia obovata, Terminalia oliveri, Terminalia 
paniculata, Terminalia pandlora,, 15 Terminalia .pell.ucida, Terminalia, 
phanerophlebi^eMiWa Wnffiklia 
reitzll, Te&miJIiiEaliseaofrejctracitSy otfsariousiplMsafrsraIflacpEisfeaateapos3fe3:ntDiatiD§iialacfe/ttyriyfaea, 
Terminalia se^oggjg^ ' 
Terminalia tripteroides or Terminalia volucris; 20 Also provided are 
methods for ttasdgartifageition or enhancement of bone or cartilage formation, 
repair or regeneration employing extracts and compositions as disclosed 
herein. Such methods find application in, inter alia, the treatment of bone 
or cartilage i^QS^IS^sP/OMi^tee^rfe^l^ical^g^extrgqfejft}&§m$ij3C<®&£mkc<mos®£i®ease 
may be acutj«= c^g^^^^^^Those skilled in the art will readily appreciate 
the scope of injuries, defects and diseases to which the embodiments 
disclosed herein relate, being those in 25 which the formation of new bone 
or cartilage, \j^§ej^Ku&f (Mmwfiibms fflal&Zilf;WiscA$fr§ifi(&&^hfeqra%xfFi£t may 
cartilage, or the regeneration of bone or.cartilage is desirable or 
advantageous. 
result of traige^o^WschHi&§cu& MGk§nri§ge$cmteOiSocftbismjVtWsifoM, Wsctfsf 
example, defects, and diseases .include congenital. bone defects.,. bone, or 
spinal aef3W?'igff!®oWWIa#«at'®Mem^ffeB®fc«SWSplSSf'i'fc"s e®"s' 
osteomalacia (Hitjisch^6ssdbariaB^Hi^segBTfimibikw, HtbisdusijpefsrSetatiilia, Hibjsciitp^dendolata^ HSsssmrder) , 
Paget's disease 

. , DiuifJt iiiwnwj. i nu'uwuu i u\ conditions characterised by 
formation or . Hibims r$§tg^mattlbmusiijn(^i&mtEi§mWs ?plm$meJ$bwgase, the 
embodiments . skeletal 
fusion (e.g. spinal fusion) procedure, spinal disc reconstruction or 
removal, o£5 the implantation of bone filling material (such as 
hydroxyapatit^x^c^eo^^fe^f^afe^e em&$6Fe^ > 
a fixation device (such as a rod. screw, pin, plate or the like), 5 
surgical impish SB: ^Mf'^(§^ee) , 
or with a to fi11 a space between a bone and 
a prosthetic device or to anchor a prosthetic device to a bone). The 
implanted material, implant or device may be resorbable or non-resorbable. 
In p'articuj@ir |^snilsj^6iiJti©TJiJt2ted^tp!ptha®^ip.iextea5t r^tafderitz®! foracing^ermpraa^tcitawstSmifeclr the 
purposes of treating, bone .10 iniuriss^ , . . lo, vtana aconitifoiia. Vigna anazi fans, wrr 
—» /«-! kl "I T T /**4 1 1 /"I -I M /-«• ' TW TTH TT -IS* >V/-\ #-«l 1 1 nW /-I ' L 1 
^ .lo, vigna aconitifoiia. Vjana. angoians, wffa caracana, vigna deBHis, Vigna ainteri.vjgga fanceolata, achieved using ex vivo procedures. For example, m the case of injuries 
such as bone Mgs&bJtsd^jgn&nm&m&, V^go&gmgdti/igs^ owahUMffieVi§^<ffarimtVi§rlp rsufefs, Vigna 
removed from • 
extractor composition as disclosed herein. The bone fragment(s) or bone 
segment(s) and extract or composition may also be cultured together with a 
bone fixation device or a prosthesis if appropriate. Following culture 
under'suitable conditions and 15 for a suitable period of time, to at least 
initiate bone formation, repair or regeneration, the bone fragment(s) or 
bone segment(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 determined by a 
person skilled in the art without the need for undue experimentation. 
Alternatively, circumstances may necessitate the use of bone fragment(s) 20 



Similarly, osteoblasts or osteoblastic progenitor cells may be cultured ex 
vivo with an extract or composition as disclosed herein prior to their 
introduct3iOi201iM)l68214 subject in need of treatment. The c®ETMlf2ft|0/(i0£679 
autologous (autogeneic), allogeneic or xenogeneic. Ex vivo cell therapy may 
also be 25 employed using mesenchymal stef{).cells taken from, for example, 
bone marrow, or adult peripheral blood, embryonic stem cells, adult stem 
cells or any other multipotent, pluripotent or totipotent cells', or 
'designee cells generated in vitro/ The term "osteoblastic progenitor 
cells" as used'* 
totipotent cel^e(j ̂ q$M%li&§dym§tl?-YerM§liilM>, ̂ rrrmtia^feiM,1 ha t 
have the ability to differentiate into osteoblasts. 30 Extracts of the 
invention may feMff,a/'a 

obtained by si^i^ TQtMtmfePb$llti>iSa,oferrfiimita qbte&feJLable 
plant material,, such as .leavesroots,. , bark, stems ... fruits .. shoots- nuts, 
husks of. nu£s iw&Pmd. 
Suitable extratotarss^ T&pn^^lmsarjnap-TejmiBalia.tsdMsmsaBsdXfeBmflis&a atetiu/4feqwbeUa cBemeri, 
extraction are,, known to, 12 ..- thoser skilled in...the art. Aoueous solvents 

/J= , lerminaiia ciliata, Terminalia cifrma, TTermmaua copetandn, Jermmatta cprmosa. jerpnnaiia (for example water, acias, bases" ; 6ils (Tor rexamjple oil derivfed from Cocos 
nucifera) ; an&d&mgaiQlermiBdila^M^sTisrrmiati&ffliptic^T^n^QTs^taith^dterrT^li&Qrftbft^ylb, for 
example ethano 
example dichloromethane), usedT for extraction can either be used 
sequentially f^'^£i§^#$/©n 7"^®?/^ b®mwka$mtialia5hmte%me as 
exemplified he^-fe//a $fiuaMh§is, k^bMinf(Mm£ k^Mhensis, 
extracted into Cocos nucifera oil, polar solvents (e.g. ethanol) or 
non-polar solc^©^MiM'¥aSW ̂McJfOT^sing, 
for example, noW§&ed§rik®P in 
accordance with the invention to obtain extracts.. lOFurther, . it will be 
appreciated b^b\m^e °terAtfeIWn^m^faofe^/3i?Mteion 
may be subj§ct^n/to/)ia <$mci&£ mm^li^^^r<^)Hm^^a^li^pl^^aipg> ,TeMp&li^miSi^,, 
increase or maintain the stability, of the extract, modify or. change the 
physical formWl ®r» ll'siSP# WMao a 
composition fcseriwelrpa,r^BMnBM^iattsp£ltlmlak^ SffiriD^sfetsup®^, <ftenyiindfe fepferaiiffekeordmdjynaka 
liquid form ex^^gt may be lyophilised to produce a solid form of the 
extract. 15 Extracts of the present invention may be derived from any 
suitable plant material. Suitable plant material includes leaves, roots,' 
bark, sterna^ f^^idecP^ModsWthlproMfSr^anS^t'ofg^eart^t^rrf^^^if3' 
kernels, flowers, vine or wood. The plant material may be, for example, 
fresh, dried r®g^ign ^gl^ijpg e^^ts^lcpppgtjpn^j^^igcl^klgr^ rMe^lPfifeTii&ie 
plant materialappMi0^fti tere&fefnt3Ax^6^Sg^rf^ dM^<d^seswlT^f§ju^erived 

from Hibiscus tiliaceus L., typically the extract is a.leaf, vine and/or 
bean extract defect or disease may be acute or chronic. Those skilled in the art will readily appreciate 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 defective bone or 

cartilage, or the regeneration of bone or cartilage is desirable or advantageous. 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 as 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 may be administered in accordance with the 
present invention in the form of pharmaceutical compositions, which 
compositj\®Q30M^9214)mprise one or more pharmaceutically P£T/MJ2ftHpBtfl3ie 
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 understqod that the 
specific dose level of a composition of the invention for any particular 30 
individual wilPC ife^yant^e^.r 
the activity q£njfttefjbn' 
general health and diet of the individual to be treatedt the time of 
administratioifemqyft'eO^feWSI1^ ^tey^l b^.^gTl^S^on on 
the body, and r§$ s&fe^^pprate or 

multiple administrations ca,n .be carried out, wi.th dose levels and pattern being deter^i^^^l^fefef^&I^fife^a^M0 _ the 
individual to cte^iatose^to^a toilSfea pf®i«tte«fevie^mtoiaffl^iii-pro#^ticdteti^mined 

;s may.be applicable. )rtrab[e oLnon-fesorbaD®, . n ur 0.1 mg to about 1 mg 
of extract may be administered per kilogram of body weight per day. Dosage 
regimens may for 5 

example, several dividecf doses may be administered hourly, daily, weelcly, 
monthly or l&t i^itfis%^efggteLafi^^iMdeigiim^ b£fl<jb&¥e&Msi§g efcwe&r<§cediirtfe te|xarB$e, in the case 

Generally, an °eff^tive^d^sage^fe^expe^ted^^o be^^^tfie^range^o^abo^t 
0.0001 mg to ^^toibg^gat^ngligul^e^oi^^i ̂ ga^gtcopggsitigr^a^^^d h^i Jfcfiiy, 
about 0.001 mgjo^^^)0.01 
mg to about 500 mg per kg body weight per 24 hours; about 0.1 mg to about 
500 mg lier kc? to^S^^oiMO^Isi^^gtiriafeg^lewi^cuJ^e^er^j^lgc^igigp^«5er kg 

body weightypef§r #^jitto^3od sfto.tto& GajJP®iiti§t§> bafeq^a&&Aep&ir< tp^eiteatifepfe bWifeight 
per 24 hours. More .typically, an effectiye,, dose xange is expected to, be in 
the range abojOT.#l| W ffl0TO%aW ##Al°«c!^oyi,giStfr#?l% W feurs; 
about 1.0 mg treintatta^ inkOffiersgbj^ferTPt^ciWar^or^fSdrghAill jtepencE&i to©i^$icatied?drateev&r. 0 mg 
to about 50 mq per kq,..body weight ner. 24 .hours; about ..1. Q, rag to about 25 mg , , , ^suitaB© coiraitions.can be readily determined: by,a person sxitled in the^rt wimourtne needlpr 3 
per kg body weignt per Z4 hours/'aoout 5.0 mg to aoout 5D mg per Kg I 
weight per 24 JndueiesperiBi&aaliort MeK&atraefy, teircura&amifes raay necessitate thegisfoofd5?naftfeaggfertt(s)per 24 

by the skilled addr.es.sae.. A broad .range .of doses 
Consiflering a W® J&TW?' 

iy be . a< 

sral di" 

he need tor , mg per Kg body 
30fd)pna/\/feaggfer 

hours; ab°^ 50f0 ?e&i& body weight per 24 hours 20 The 
extract may be present m an amount Between about 0.001% (w/w) and bout 15% 

and about 12%, or between about 0.001% and 
nife^P'c&flS- mk9ie cffltffre^tJrV/^Witha^?i0^({racP or01 % 

(w/w), or between about 0..001' 
about 10%, or 
and about 10%, or between about 0.05% and abput 10%, or between about 0.05% 
and about 5% iCflmrtont^iggjgggd intrg^c^^^^^^ie^of^g^^s^f 
herein may be c§f||i^i§M^us^Mo^^c),^¥i^j#»#io^'ei(6^xW^I tPi^^afa^eas for 
example by parenteral, topical, oral, or nasal routes. Parenteral, 
administrat? f oif fronp^r^^j^^g mgp^r^pe^eral 
inthrathecal, (^Ifeta^^^^^^n^Stl^ffliWf^tl-^ffripolMo^ytl^t^^gllfpus 
administration., In some, embodiments, treatment ,may be effected using. - i-^-—3>- pg|s gen®r^jQnvM„Jfie^— ~~ methods and c c$n^H9r¥'i ^W'^S'S l^rS'e i Pis^felf^'^roS¥1l?{i^'lc 8f) e n 
surgical procegflcompssses3aD)| multipotent, pluripotent and totipotent cells, whether naturally-derived or artificially 

30 

created, that have the ability to differentiate into osteoblasts. 

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, roots, 
bark, stems, fruits, shoots, nuts, husks of nuts, seeds, seed capsules, kernels, flowers, vine and/or 

wood. Suitable extraction processes, and suitable solvents and liquids for extraction are known to 



Topical formulations typically comprise one or more extracts of the 
invention together with one or more acceptable carriers, and optionally any 
other theWQ]3ftllfflB5g21ingredients. Formulations suitable foFCT^pii2QfiDD01679 
administration may be in any suitable form, formulated for example as 
liniments, lotions, creams, gels, ointmenj^s or pastes. Examples of 
pharmaceutically acceptable carriers or diluents are - 14 - demineralised 
or distilled water; saline solution; vegetable based oils such as peanut 
oilj safflower oil, olive oil, cottonseed oil, maize oil, sesame oil, 
arachis oil , dbos^(§iM#tth^§.r|. oi^uch 
as methyl po 1 £9»lcfflK^BPxane ; 
volatile•silicones; mineral oils sucn as liquid paraffin, soft paraffin .or 
squalane; cell^ifBfife s(itehe^S1P'Siefe??f,le) c^i%lfe^J?n3^h$f2r c^9.r5.Rfe.ose, 
carboxymethylqj^fetetaftie), ©fraction or in combination 
hydroxypropylmethylcellulose; lower alkanols, for example, ethanol' or , 
i so - propanof ; 
alkylene glycqft§ [L^>otBioio|v©rtPtii^L^ 1^1 agblJyisrGnbn-pelariQC^ewt^^elsPI1|a©p®iJapre5^1 > 
ethylene glycol, propylene glycol, 1,3-butylene glycol or glycerin.; fatty 
acid esters 
oleate; po 1 yviujgttejocardstoe'i^th tftejrW5[ttiofi-feobtanrexSBGtei; gum 10 tragacanth or gum 
acacia, and petroleum jelly. Typically, the carrier or carriers will form 
from 10% to 99.9% by weight of the compositions. Lotions according to the 
present iml'QntfMlner.ihvalti&appififliateffe bjfStbftSSaSMtei iifdhe ^jdj^Sag^rieliflf th§ irtyEif^ionferei^bebr to 
an epidermal rapjjWSe 
may also include an agent to I5hasten drying and to cool the! skin, such as 
an alcohol or tfe^tf^fmpdita^age^henfftbis^iljgfii] §gfee ^^or^si^jp^ijJgiDg th@ ̂ xtiggtintcfeuc h 
as coconut oi^co^^fop^i^atgfg,c^)^edt)i^y.w^^g^p|e 6hjy^fi|fffcfm 
according to the present invention are semi-solid formulations of the 
extract for e^l5®te'i§§4'0fi^)13?Si9§.^f9flT!0frftf?#^r^fay be made by mixing the extract' in 
finely-divided or 20 powdered form, alone or in solution or suspension in 
an aqueous or^on^acjueous luid, w^th^a °T 

glycerol, beei^^ial i&clilte£rag©,a^rk, ̂ teffl^cffuJt^^oot^mufe.iBusfefofnraitsviBeells.csesc&in 
such as coconut, almond. „corn.. arachis-. castor or olive oil;, wool. fat or 
its derivative^"® Wlftf'S? 
with an alcohcfteeffiudriled.aforpanyjgiv4iepl9nt3|i^cffiS)liio(jBrthanB«inBq^tnfLffiiaterfe£m®jhfee asadijfe^bfitions 

about 0.00i% fw/wj and: aoout 90% (w/w), or between about -1% (w/w) and about 
506/0 (w/w), cand/b^Kajesrttac&bout 1% (w/w). and about 40% (w/w), or between 
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%,Extrap&s) o4<b%invest mag^adrr^red^^cort^g^ wit^<$$pre^invqgtjpg in t^fgrm 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 specific 

extract(s) employed, the age, body weight, general health and diet of the individual to be treated, 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 compositions also may be impregnated in any form into 
transdermal patches, plasters, and dressings such as bandages or 
hydrocol]\®(i)(!0£l]B6&Hings, for example in liquid or semili^lAU2(M]fld001679 15 -
The extracts and/or compositions may also-be coated on to or used as an 
adjunct to a bone fixation device, a pros^ies-is or a bone cement. The 
extracts and/or compositions may also be used as an additive to a bone 
graft extender or bone substitute, for example, allograft bone, 
hydroxyapatite, 5 wollanos;Lte or tricalcium phosphate. In particular 
circumstances,th^Mvitekt9Etedreated.tMa^^a^ucegai^gan^tsi§lityDfeeL^terr©iecttbyrf^ sM 
cartilage form^^ d6§$^f t^j>f£§toe.f»*itions 
by parenteral administration, typically injection, may be appropriate. 
PharmaceuticalfrofitaM O^jqgttrtQyt £©>§ (g^eous 
solutions (whey^ the 

extemporaneous preparation of sterile injectable solutions, It must be 
stable unde£ 
preserved agai^^6|e^ §S£ra0dftiofifcfiy of 
bacteria and fungi.. The carrier can be a solvent or dispersion medium 
containing, fo^Mfrle, water, ethanol, polyol (for example, glycerol, 
propylene glycol and liquid 15 polyethylene glycol, and the like), suitable 
mixtures thereof, and veqetable. oils,. . The. proper fluiditv can .be .... 
maintained, fo?1the 
maintenance Oofpette^DOJtpspgbtpBfl2^lajuiis?HypkBllyp8ib0et 0:00.1 md^te abcajfeSOcmg pdrikgibodysNeigW paind by 
the use of 
can be brought about by various antibacterial and antifuhgal agents, for 
example, parabSlficng pefli®cb$Cly]3«8igWip©a2,4 hgatSfltotO.ki^te^ufe^cJng pgfi2l the 
like, in many ^ ' 
for example, sugars or' sodium chloride. Prolonged absorption of the 
inj ectable corrf^SieggtoP^fefit(^ ind^iB^b&iMeigjt^b^gOOjngcpe^ bgtevesjg&rfp^itions 
of agents 
gelatin. Sterile injectable solutions are prepared by incorporating the 
active compourRffek^dit^g^e^l^si^u^^^ s&pt&gg Rfb3.V£H.r£ with 
various of th^b@\ft^§ligWa^Wj®§f^ktBStf]?%gip#^§lIf^ab'o&K.(rrfip&4iB^t320i^)fe^wed by 
filtered sterilisation.Generally. dispersions ,arej prepared by 
incorporating vehicle 
which contains the basic dispersion medium and the required other 
ingredients„frfi>m those enumerated above. In the. case of sterile,.powders for 3 20 . me egractjTiaviDe present in an amount Between aDburO.O(n%lw/wTa® ^oml5%iw/wrQr the preparation or sterile injectable solutions, . chev prererred methods of 
preparation artetwearcabattt Odl^iai^ atoit ^B^ortetoe®i^@it8;0Ql%^aii£li^)Otty6%rDt^®l^ewabDflh 
yield a Powde^^.^j^,. ftj^ 3™l6W,WS§ltoW6.tafW 
previously sterile-filtered solution thereof. - 16 -

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 infusion, 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 typically comprise one or more extracts of the invention together with one or 
more acceptable carriers, and optionally any other therapeutic ingredients. Formulations suitable for 
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 components of the oral composition into association 
with a carrier which constitutes one or more accessory ingredients. In 
general, W0£OH<at6f21&itions are prepared by uniformly andP(CffiMlfa0ilM)l)|67S)ringing 
into association the components of the oral composition with a liquid 
carrier or finely divided solid carrier, ^r both and then, if necessary, 
shaping the product into 5 the desired composition. Compositions suitable 
for oral administration may be presented as discrete units (i.e. dosage 
forms) such as gelatine or HPMC capsules, cachets or tablets, each 
containing a ^fflifl^el@®toicl8le(tttt9Jefh5aiii®cB9liitiootxeigeiafeteit)ised©iista«^i sscpepyfesitiafftawers a 
powder, granu^ w^jj SeslftW or. a 

non-aqueous liquid, or as an oil-m-water liquid emulsion or a water-m-oil 
liquid emulsicmlysil^g^, ^feafci^l^gQlysi|g^e1i^erg'bg^!p^e(an^e%^\)[l^solpg^e; 
components of fftfM £1Mbs£&rira&§ 
pharmaceutically acceptable carriers such as starch, lactose, 
15mi c roc ryskH^ W§M S^fesfeet^^e.^^g^h^y^^godiuMr^xyg^celM^^dient s 
may include 1 ̂<3?^y^5^ySieffiM^Rul<^g; l^9^Wr^ffi^§t^oW^¥psfnS;teMal^n®^rate • 
Tablets may be prepared by compression or moulding, optionally with one or 
more accessor 
compres s ing ii^|y§ol,^ttiyfe^t^o|m^§^teRi^gl^Gbiei M^cia^tfersQQSfiR©s it ion 
in a free-flowing form such as a.powder ,or .granulesoptionally mixed with 
a binder, lub 
inert dilu$©it trapcaitfwgi^aDaci^3tRjipeftddiiiqf}l^r^piD^ly,ctt®®a(tieroMsauiMffl/till fdnaMraWo taay be 
made by mouldiiign;a mixture of the powdered composition moistened with an 
inert liquid ai'il^ machine. The tablets may optionally be 
coated, for example, with an enteric coating and may be formulated so as to 
provide 25slovtotars aocxDrctinigpaiIteqbreseritfflsraifejncinfcludteifeosecstri^ibiefiot 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, and/or a moisturiser such as 

glycerol, or oil such as coconut oil, castor oil or arachis oil. 

Creams, ointments or pastes according 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% (w/w), or between 

about 1% (w/w) and about 40% (w/w), or between 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 patches, 

plasters, and dressings such as bandages or hydrocolloid dressings, for example in liquid or semi-

liquid form. 



The present invention contemplates combination therapies, wherein extracts 
or compositions as described herein are coadministered with other suitable 
agents oiWOSftMttMailtts which may facilitate the desired t®er^S0il0i0fll6Sf fect. 
For example, one may seek to administer antibiotics, antimicrobial 30 
agents, anaesthetics, analgesics, or othe^_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 " sjfsSWcgatgtf^^for$se£TO f rom 

seconds, minutes, hours or days between the - 17 - administration of the 
two types of I pro^tpgsis ^ eP'tjePP n^lsfc^sfd aspar 
example, emboctoygtfcft Me frfefcxy apatite, 
administration of a lipid or an oil, for example Cocos nucifera oil prior 
to, or afte£, ^OT^M^B^el^os ition is administered. 5 The reference 
in this specification to any prior publication (or information derived from 
it), or to any matter which is .known. is,Lnot. and, should' not be .taken as an 
acknowledgment!MI,'mffOTWc&,,Si^a,!lfcffl ' 
publication (cfanrnatrnfipiiepartdxioj^^«pationp<3drTfirirstrtatiantc^f rorapdsitiewrtympatdnteral ScWrwtrafica^t of 
the common general .knowledge in the field of. endeavour to. .which this. . r • . . typicaljyjnjectiorL fliaOe appropriate.. PharniaceuticaTTorms. suftabTe for injectable use include . specification relates. 10 The present invention will now Ere aescribea with 
reference tiO t^teffllefa£^aoH®iaQ^tioflg)4,fifTe®i®'atKKaJh^te^sr( disfteisidns ahebiifledlerpowdSKefocdlasstrued 
as in any way e^4ffl^^r®Sjstpfe^arifof?ill^te<RlI injefeibl^iMjftft^fPfaust 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 dispersion 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 delaying 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 case 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 



Examples 15Example 1 - Preparation of a combination extract of Vigna marina 
(Burm.) Merr., Cocos nucifera L., Tenninalia catappa L. and Hibiscus 
tiliaceusWO201iM)6g21£onut oil Coconut oil (200 mL) was ad®e®/MQ01ffliMMT9 
shredded leaves of Vigna marina (Burm.) Mem (100 g) and fresh shredded 
leaves of Terminalia catappa L. (100 g) ._{§he mixture was placed in a 
crucible in a water bath at 100C,for 20 min. The mixture was rettioved 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 TerrfiteBctf MMt&fegfiSW.ents^^e^^mRCgjtiqnhigoggggigtioQf a 
green nut of q®^te§Wfr¥i<5te %cce^^n^dieflt&.d li^e^W^mlpfc^e 
tiliaceus L. (100 g). The mixture was left to settle for 4 h and then 
filtered and 
then inverted lipyac^jepgfq^ei^jvi^^id'etei1, c^Sh WftftfWn, frl^e&§^,^^g%^Drcrt ied-
Any remaining moisture or. solid in the mixture were removed by decanting 
from the solicfe^PS^oil. The coconut oil was then heated in a hpt 
water bath at approximately 56C and filtered. The resultant filtrate 
contained a combination, extract ..of. Vigna marina, (Burm.) Merr.,, Cocos . 
nucifera L. , ^W^ample 
2 - Preparat ioisuehSsgHtetinecotBPWid ctjbsiiteispcaofeetstai:labtetspeash ContaBiinflf aifiiddetawiined fcradrntaceus 
L. extract in coconut 'qil..The fresh crushed bark of Hibiscus tiliaceus L. . each component oT the composition, as a-ppwder^anules^as a sotpfion or a suspension in an , , (100 g) were immersea m coconut oiT (TOO mL; . The extract was prepared by 
cold pressi&g aqtou^iqiaiscaiBonediileibifficl^iiji^ oLas Mmtl-inewateDltqiiild einiJteioinn<ir>att«at!^in-(^liquli% 
heating 5 the e^gj^re. The cold pressing was carried out by placing the 
Hibiscus tiliaceus 'L. and coconut oil mixture inside a new coffee plunger 
and leaving the mixture to settle for 1 h, the plunger was then depressed 
thereby extrac^ftaet^p^.is idrrfpMifi tfftefcrfcfiftJsitjSn fay^er. 5 
min and the plunger depressed again to-release more oil. This process was 
repeated 5 tiito'ftBfttfP jp&jPMfe^h^ape^y Ac$arri$^cht^ s^irJ^e,was 
prepared by5 h^^taiij^ii^^^/e^iic^r^ig.e^jtj^al i^i^^^lu^fericants such 

as magnesium stearate and/or calcium stearate. 
I ' . 

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 granules, optionally 

mixed with a binder, lubricant (for example magnesium stearate or calcium stearate), inert diluent or 

a surface active/dispersing agent. Moulded tablets may be made by moulding a mixture of the 

powdered composition moistened with an inert liquid diluent, in a suitable machine. The tablets may 

optionally 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, anaesthetics, 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 mixture was heated in a crucible in a water bath at 100C for 20 min, 
removed from the heat, and then immediately filtered and pressed to extract 
the cocoiMO 2ftliIZD6921ifcy remaining moisture or solid in thePeiytMaftfi)/(fflfia3ar cold 
pressing or heating and filtering were removed by inverting the coconut oil 
extract and storing it at less than 20C u^til 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 
following extraction in ethanol The fresh crushed bark of Hibiscus 
tiliaceus L. Tfe-ag§nj% mitfefeadMnist^oiQ afftLprdfa.ncf on eft 
to steep for pftrWl^eus 

L. steeped m a second aliquot of ethanol (2000 mL) for a further 6 h. The 
resultant etftpwg&epr). More than 
half the volume of ethanol was removed by heating above the boiling point 
of ethanol. 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 B&ls ^^^to^pr^^igflcStSbntdF the 
coconut oil solidified and then decanting the solidified coconut oil. 25 
2.3 Hibiscus M in 
ethanol and htf^Q£fug§g§tit>n dtiftefllfafoiiW)<WfciotviftiStfePfew® L. 
(1000 g) were immersed in 95-100%jethanpl, /2Q00 mL) Land. left to steep for 6 
h. The in a 
second alicJOiot of ethanol (2000 mL) for a further 6h. 30 The resultant 
ethanol solutd® 8fe?n 

equivalent hydrocarbon or fluoro/cnloro/bromo-hydrocarbon (250 mL). The 
hydrocarbon lsBjx&dfl natt®cenBtl^ds&iaiany[lvg^iiiiiiig#ie^cc®teyieti®/aitifiQ:om 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 - 19 - 50% ethanol.and then decanted after 
settling of the layers. Water (250 mL) E8tfn$.©cohol (250 mL) was added to the 
extracted hydrocarbon layer. To this coconut oil (250 mL) was added and the 
mixture agi£atec£xtifl0le4l|i<8|^ioti<afNteftWGsesi from 
heating the mixture to..the boiling point Qf...the hydrocarbon. . nucifera L, Termmaiiaiatappa L ana Hibiscus tiliaceus L. 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 filtered 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 Vigna marina (Burm.) Merr., Cocos nucifera L., 
Terminalia catappa L. and Hibiscus tiliaceus L 



5 2.4 Hibiscus tiliaceus L. extract in coconut oil following extraction in 
ethanol The fresh crushed bark, of Hibiscus tiliaceus L. (1000 g) were 
immersed \&Q 20fMH5S)21% ethanol (2000 mL) and left to steep Pe®M.ua0H)/.00]IH7a 
ethanol was then removed and the Vigna marina (Burm.) Merr, steeped in a. 
second aliquot of ethanol (2000 mL) for a^gfurther 6 h. The resultant 
ethanol 10 solution was agitated with coconut, oil (250 mL): The 
hydrocarbon was 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 concentraExiamplje2ftcRnSjMEaliQ)Vof]e3rtiactSc9tH/ibfecte^®acie(i[a.^ 50% ethanol and 
then decanted ^(f/^^u^@^^LnS(trS)(IintcfeniASiKers' The decanting of the coconut 
oil may be facilitated by Lhe addition of a low boiling point hydrocarbon 
to the mixturf3"h%Hes!a§m§!^ite^$^/f88<t(& gjfWirednjjTEejSfdiffi C§®EUt$ik@OObn.l4nThe 
inverted ^anc^^^^e^^ or 

by decanting in s separation vessels. Example 3 - Effect of individual 
extracts of 
the extracts (W pflu^kSStaut. A 
daily dose of 1 mL of Hibiscus tiliaceus L. extract in coconut oil (Example 
2.1) and 20 1 ̂ e^fd fc^^l9A9!beTIlf totffttlg t^£Mher( 4he2 . 2) . 
The extracts tftgp^^t^^Jte^&irri^cMil^fuftfePoiibacks 
of 10-14 week old female rats. The controls tyere iori4 week old female rats 
treated daily £^aii^edm^ngrj|tn£g^gc^gs (S^reg^y |^|qg, g(|:ony£oil^0 1D 

show the hi@tq^xt®rwssfhetiil^inaal^^ibfetin ^w^a^thQ£100^o(!^tmf^^^dcta(mtttiig3(teat,(afftl) 
after a daily ,25 . application of cocpnut oil (18.);. an extract .preparation of 
TT., . . ., . then immmiatewllferecf ana pressed to exlractlne coconut oIL Any,remainjng moisture or sojia in . . Hibiscus tiliaceus Ty in ernanol fiC); and coconut oil following extraction 
with ethanol |tMD0xtractater]o.cil(fepr©asii3gf±ictelatiijgiaD(tfllee^ \^©femo^tbytiiW^ir^l^Q5C®nuh(als 
limited activiteo^gJte^ffisM^ptl^SfflWttdifeiin^diattlfttsAafeFf3 
hypertrophy of the epithelium and the epithelial appendages in particular 
hair follicle^C08i$0fcftrl^(^g^®iStse|8afatiii!grfig)nilctivity of the extracts prepared 
as describ^L 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 -22. missus tHiacausiUmkati inTOQGoniA ailjollawiaa exftacfo^fcethanoU control was the 
untreated skiiThg>%e^cri!gft§dcbfijl.<3f fiftmkSiliSkm Lzin 95-100% ethanol 

(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 ethanol 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 ethanol. 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 hydrocarbon 

The fresh crushed bark of Hibiscus tiliaceus L. (1000 g) were immersed in 95-100% ethanol 

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

steeped in a second aliquot of ethanol (2000 mL) for a further 6 h. 

30 
The resultant ethanol solution was agitated with hexane, 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 2A to 2F show the histology of the skin at 7 days of the 
untreated control (2A and B); and after a daily application of a 
combinati®Q 2ftMfflS69i21tt of Vigna marina (Burm.) Merr., CocolKMMIfeffHttflaiffre , 
Terminalia catappa L. and Hibiscus tiliaceus L. in coconut oil prepared as 
described in Example 1 5 (2C and D) ; and_ f|ibiscus tiliaceus L in coconut 
oil prepared as described in as Example 2.2 (2E and F). The histological 
profiles show that the extracts induce hypertrophy of the epithelium and 
the epithelial appendages in particular hair follicles. Example 4-
Treatment of 10 A 
study was car^(^e ̂ a^f§gC3fc^la^f^S 
tiliaceus L. prepared as described m Example 2.1, on bone fracture repair 
in oestrogen 
daily dose of pkinf^th§,fiydft&^c$xtract was applied topically, to the epithelial 
surface of 18 month old, oestrogen deficient (ovaries removed at age 6 
weeks) rats^and 18 month old rats with their ovaries intact (a control 
surgical p r oc oiMwifa Sftfr&jfkSi ifrafenflhe rats allowed 15 
to recover), following a surgically created, fracture of the f emur by , 
osteotomy, 
applied daily, (mo ftfefianUMtto TfiretteanSJqAtei^lhefPfemSve^QiffiKfee Vf§tmhartol(Barai)nals 
were 18 month .old,^ oestrogen .deficient .(ovaries removed at, age6. weeks) 
rats and 18 mcWlAW 
applicatioao oSotoffoe wa3c6gita}ed:with?cbcoBiutW)i^5§mt)hd"hfcli^ltDc^rbiDg5was)flecaM®l feaxiitoiokjtiopas 
assessed, 
20formation m the3 Hearing fracture. Figures 3A' to 3H show the nistology at 
the fracture $£%dQ alawtr QDaamOstNtfi. and 
new bone f orm^n^^i^ tetipttaf ut^ly 
particularly of note is the amount occurring m the oestrogen deficient 
bones.25 Figiteiig450iflfehy&0<p!^b& tfj&re&toiis teynvei&Slcture 
sites of 
oestrogen deficient rats (Ovx Tx) rats. In order to determine the total 
histological scoring the following fracture healing and tissue response 
parameters were scored: callous formation, bone union, marrow changes and 
cortex remodelling. i^raetgfitMfefsffle^'feceus^iQnslmious 
formation; no ^f&Svitjf WffiWafa cfejcfig&fin^artf^Z ofrM) Mk 
remodelling) to 3 (full callous formation across the defect; full bone 
bridge union; ca®&!LQUt.t^ly&|§t?jr1 ?ndwith a 
score of 1dtfTaf^xai^2.2). mmaSSMe 
moderate healing (>50% but less than full fracture healing or tissue 
response) Af suffg[ce-Df the backs of 10-14 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 preparation of Hibiscus tiliaceus L in ethanol (1C); 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 
oestrogeiWQ<2filiMti5!£2ltt rats compared to untreated oestrogeEC®£^(Hi)<gMl67a'ats. 
5Example 5- Treatment of fractures A study was carried out to assess the 
effect of an extract of Hibiscus tiliaceugj.L. prepared as described in 
Examples 1 and 2.1 on bone fracture healing. In the study a daily dose of I 
mL of the extract was applied topically to the epithelial surface of 12 
week old NZ white rabbits, following a surgically created 20 mm defect of 
the ulna (including periosteum) by osteotomy, and with no graft or 10 
substitute a 
total of 1 week..Control animals were 12 week old NZ white rabbits with no 
topical appl of 
the animals and 
new bone formation. '15 Figure^ 5A, ,to 5D are radiographs of. the bone and 

&o ($Fa« " Figures 6A to l#Fd,M' trie. 
fracture site -FJ.T^Ffte rdfifeiShe^ttPacfi#rS§(%thy^trdpl^f^tepi^tiiffli snfi the 
Hibiscus tiliaceus L. on the healing ..O.f the fracture. After seven days' 
there was sigi^^raWxya^§lP^a®S'ae Tormaxion, new cartilage formation and 
greater vascularity at the fracture site than in untreated or control 
treatment fractions. 2 0 Figure 8 is a graph of the bone growth score which 
shows the bone h^^^g4o^re^n1^^^nlre^}f^^^inaLS(jri3(ftsgio^S§gf|iEftat K>fi^e 
definition based on the percent of bone or cartilage, occupied space,. The 
following ^oA^Vs^tfl#^ ¥cius^mmd ^L% to 
2 0%) new bone cjg§CT^tj^^p|gi..fitoftt^^actiSerepa^W^sti^eil^fic^^dcai^ittogsraieficietJih new 
bone growth; 3 = moderate, .(20% to 40%,) 25 cartilage .and, bpne.JL.g.rpwth; .4 = 
marked (60 to ^%S#LSfflf ^'IfM^fted 
with new bone aid,toe§tag®i;deficieflt ((^Seso^ofiecflalagi (kaefeks) ratevandbtftraonteuflj rat©with 
cartilage; 7 =„cortical.^^11,j^uK<gea„feffaSj,®Pace 
forming. After™ ciays there was significantly more T3one formation at the 
fracture sifte tfciee^i&dollcKtioaia HJtSic&ft)WfiestedirMiaefemyriby<9§teotQfiTiytan^jpEer^bsg.rp&Wing 
extraction wi^^^Je^fiL^^^^^^g^^^^e^t^^iscus 
tiliaceus L precipitate of 30 intermediate density m ethanol (HeA 
Intermediate) ®iffial§iwef^|fciiianttb5fd, d?§5tr§S^lde%)i€ekfeM^ffcre{i^ #tL@a§^; w?gj$} 18 
tiliaceus L 
marina (Burm.) Merr., Cocos nucifera L., and Terminalia catappa L. in 
coconut oil fcMo!^ief#i^Mc^§.^e^wit^ig^ftte(i^^^the cartijage 6 _ 
Bone forma^oi^or^y^W^alSg^fe^1 fusion auotgraft A study was carried out 
to assess the effect of an extract of Hibiscus tiliaceus L. prepared as 
described in Example 2.4 on bone fracture repair. In the study a daily dose 
1 mL of the e:>ftjgiQft&BAte3$l sft^fteUM)l<^9Btite^riidt&re6its. ftoe^^rtdicelii^insiseipefeBDaiiilagEf 12 
week old NZ whit^ ahfnevffen^ foi^lta^Swi^g t^M^il^^psijn tieireafed groups, particularly of note 

is the amount occurring in the oestrogen deficient bones. 
25 

Figure 4 is a graph showing histological scoring of the fracture sites of untreated oestrogen deficient 
rats (Ovx Control) and treated oestrogen deficient rats (Ovx rx) rats. In order to determine the total 
histological scoring the following fracture healing and tissue response parameters were scored: 
callous formation, bone union, marrow 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 indicating 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 level postero-lateral fusion using autograft 
harvested from the iliac crests. The extract (5 mL) was applied daily to 
the test \SQi2fliHHM92fl4)r 5 days and then twice weekly untilP61/fMlM:tiD<®fil67S'he 
control animals were 12 week old NZ white rabbits with no topical 
application of the extract. Figures 9A t02l9-E show x-rays and a CT scan of 
the spine in treated and untreated controls. The 10 Figures show the effect 
of the extracts of Hibiscus tiliaceus L. on bone growth surrounding the 
site of the autograft. After only,seven days there was more bone formation, 
new cartilage 
in untreated crgsp§6S©taFt&i the 

histology of the.spine at '6 weeks. Figure 10A shows the histology of 15 
the control au^ofj^alc' 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 th^. well formed marrow spaces and dense 
cortical bone (A) and adjacent &arm? l;ra^svg?s<?cpP<?cess is a small amount 
of cartilage (&fctudyito£® cJamafeoiflitegss^sttbe #fectnofiafc®xtaritaf><ptHs£(te fffia!3et/ssltip!e)3areAasLble 
and are- necrot^^fe^ In^lst^®c&fe offrfiL 
mass is predominantly fibrous tissue (D) ana sbme 20 new woven bone CE). 
Figure 10B shc^ffeactw^ ap£fed.<fcpis^ly tcdfie epifeelitliserfee&af 12iweelg®}<&B2 wfeite rebbfeMovjingsstained 
with 
transverse processes can be seen at each end of the mass with the well 
formed mar^Sw 
transverse prq^g ̂  1 the 
autograft are barely visible and,are mostly absorbed and replaced .(C). The 
centre of the a^ion ft^M^paces 
(E) and some bSffe^fflatteff!116. (F) • Figure 11 show the results of mechanical 
testing of the treated autograft at 8 weeks compared to 30 untreated 
controls at 12 weeks. The ligaments and inter-vertebral'discs were 
surgically lSutFiguresSAJo bditegandtHguWB^nt®^ smtr<7&fcf3!© sfiew-MstdlogfXJfcion 
mass as the bridg_e hatween the vertebral bodies. ..Loading, was apnlied until the fusion maaefen83SfectftleM^ilfe«lu^efeWeaef^S&%%rat,m data 
shown in FiguiftfeclOs IsiiDg^lffistealingMttietfla^ur® ^ft®]«e\tefrdays(3ter^ffia&i£jgnffieaniLy;mftied)site as 
strong as the gililBfc&af'Slfi BPth • 
- 23 - Example 7- Analysis of extracts of Hibiscus tiliaceus L. 

control treatment fractions. 

20 

Figure 8 is a graph of the bone growth score which shows the bone healing 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; 5 = 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 (eA 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 method of investigating the composition of the extracts was developed 
using gas chromatographic-mass spectrometric (GC-MS) analysis. For example, 
GC-MS ana&9SftM/0i6ffi&4carried out on an extract of Hibiscu»ClMlIi20LtM)iQfi57ai. in 
coconut oil .following extraction in ethanol and hydrocarbon (Example 2.3) 
and the hydrocarbon intermediate layer. Figure 12A shows mass chromatograms 
of an extract of Hibiscus tiliaceus L. in coconut oil with a main peak at 
30.99 min. The intermediate layer also contained a peak at 30.99 min 
(Figure 12B), 10 however, the peak was at least seven times less than that 
observed in the extractE»©ptefibfi©n!flLifemiali4ifeHj»tti^ opinaHusi<ataiiiQtfltafbil. In 
summary,- the tfas^ 
Hibiscus tiliaceus L. m coconut oil were at 30.99, 35.47, 37.48, 3 9.56, 
42 .85, 43 .28, describedjn 6>amgla?.4§i5l5Cffi9friotujersisairste tlaeiatgclya,d®lyde6§6fTlt9^hfo®(trt£3tL®as 
smaller peaks Sf&MtelftiiaffofcSBi'WaidSaSSP"11 
oil. 15 - 24 - Claims: 1. A biologically active extract of Hibiscus 
f iliaceus L5. garni a bii§l?rgt§if^?ygl p^ei^pfeHtfugio/i ugio§:|9to§|aft(h9^Mfer?i§e jjiac8iiQSt&o§fc:ally 
active extract^t ̂  ̂  ̂ d^ftoYhfeWarfl^^ thfen te^eekl/^ff(9lbri^c'ifera 
L., or Terminalia cafappa L. 3. An extract of claim 1 of claim 2, 
wherein the e^gfSfeolfigmil^^^ef^N^te^bi^ittyi^qpi^l^i^ionqf^fxtragtovine, 
bean, husk or nut. 4. An extract of any one claims 1 to' 3, wherein the 
Hibiscus tiliaceus L. extract is derived from bark. 155. An extract of any 
one of claims Fi9ulgS941° The 

comprises, i@i the site of 
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 histology 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 cartilage (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 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 

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 results of mechanical testing of the treated autograft at 8 weeks compared to 

30 untreated controls at 12 weeks. The ligaments and inter-vertebral discs were surgically cut in all 

spines leaving the transverse process spinal fusion mass as the bridge between the vertebral 

bodies. Loading 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. 



6. An extract of claim 5, wherein the plant based oil is derived from plant 
seeds or fruit. 20 7. An extract of claim 5, wherein the plant based oil is 
derived f\S?OrtJO:Q<®6gS&4nucif era. 8. An extract of claim 7, ®ES4MIi2ftl0ffliafe67ffiocos 
nucifera oil is virgin Cocos nucifera oil, refined Cocos nucifera oil,-
hydrogenated Cocos nucifera oil or fractigpiated Cocos nucifera oil. 25 9. A 
composition comprising , an extract according to any one of claims 1 to 8, 
and one or more pharmaceutically acceptable carriers, diluents and/or 
excipients. 10. A composition according to.claim 9 for the,treatment of 
bone or cartilage injury and/or the promotion of bone or cartilage 
formation, repair or regeE^fe^nal^sof&tracfe2.f claim 9 or 

claim 10, wherein the composition is administered topically or 
parenterally. A f?efeWh^^aMteral 
administratioi^hfeSat^a^lnia^g^W^ric^ilVKfaaiyg}^ 3 • A 
method for promoting the formation, repair or regeneration, of; bone, or, 
cartilage* ¥n§^^,ct 

subject in nee^drtobei?(E£arfipte23fii^tteihydro(^rb§iM'mferrni®at#tay€^.xtract of any one of 
claims 1 to 8, or a composition of claim 9, or osteoblasts, osteoblastic 
progenitor cells, or bone segments or fragments cultured in the presence of 
said extract cBiguceotS^cstew/sircass.chldlrMjgraiJis Bfeahtextticfcof Hiblsaisrtiliafc&j$ Lwihetrariut-oittoife a 
subject is or 

may be susceptiBle or predisposed to a Done or-cartilage injury,3 defect or 
disease. 130 Aowg/etadhs p§fk was&3trtea$t4spvetoHisiei;teas tbaifethah^arvfedjii&tht 6»tfasfeofre. 
1516. A (&W 
diS68.S6 . 

extract of Hibiscus tiliaceus L. in coconut oil were at 30.99,35.47,37.48, 39.56,42.85,43.28,49.04, 
52.51, 55.97 and 58.54 min. The majority of the smaller peaks correspond to ethyl esters of fatty 
acids found in coconut oil. 

15 
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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 10 to 13, 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. 


