-1 - Methods and compositions for bone and cartilage repair Field of the
Invention The present invention relateg generally to the use of plant
extracts WOdIndegigitions comprising the 5 game for thePETAARNWBNO163E bone
and cartilage injuries, diseases or defects, the promotion of healing of
bone and cartilage injuries, and the prometion 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. 10Background of the Invention Bone is a living tissue
comprising a numbeMethodsraitd commpositivns fonbonelandcartitigezépaircalcium
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 posgition of the bone, and.then to wait for the bone healing
process to occur. Bone healing is aF@@ﬁ%&éﬁwﬂﬁggess which is generally
regarded as involving three phases: reactive phase, reparative phase and
remodelling pHAgeresesbinyentien relales generaliyte the yee qb plar extracts andirarmrositions empesingrhe: he
fracture si§e gmelfolhé reaniEhEs BuneRd datilyB Mjufiesodisdades Sidefets el iranolich JF Realimgone

under prostaglandin mediation, This results in the formation of granulation
tissue, ingrowtRongrandLaniage, jupessand-the promotion ot beneand Gartiiagesiomationy - Farticulan o
iuiing the repsbadiiéf l@ B HisciRed fié];i?@llf@@ép?ﬁt‘étﬁ)n ?gz@mlia%elﬁifmdwmwtfﬂé@ms anldantc

elps support vascular ingrowth. As vascular ingrowth progresses, a
collagen matrf§m¥9“T§T&m§%”ﬂ”wﬁ§le osteoild is secreted and. 25 subsequentiy
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. 1During the remodell ingBaskgrounddfthelnventiong bone is restored to its
original shape, structure, and mechanical strength. The remodelling phase

occurs slowly Beteis %Bh@:ﬂ%u%@"?@éﬂﬁé,nUH‘B%F@fféqﬁﬁtl@ﬂté@ﬁ'a@@ Gloiym Cé@%‘@ﬁg U
typically achigysghtel Bollidek &R viafer St BRAGDASY belg replenished biresbRm6HahY SepbsittR S /

does not contain blood vessels and therefore compared to other connective
tissues, growdoRPEMXepairs more slowly. Further, bone healing can be
delayed or impaired when any of the healing processes do not function

Pmaividia | and¥ien @i el e viel folefh o RSB St lred b a5, o

speed up the Sobabiflse 'tke positionrel thepbone; @sdsthentto maiy éon éhe dunentpalng prcesadd weurt Bimge are
clearly advan%%gﬁéa 53 tomplex 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 cellé 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 between the fracture fragments. During the remodelliing 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.
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The healing of bone fractures is clearly a lengthy process. Notably, canilage,"unlike other



The present inventors have surprisingly found that plant extracts disclosed
herein and compositiong comprising same, promote bone and cartilage repair
by induciM@ 26ew6d2ite formation and new cartilage growthPCTARMMWEIG79of the
Invention According to a first aspect of the invention there is provided a
bioclogically active extract of Hibiscus téllaceus 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, wvine, bean, husk or nut. In
one embodimentCorgetiver tissues: dees ot coplaiabigod  vessels-and dherefase eemparpedp athesironactive,
typically fre%&ﬁ@m@%db@psﬂrs mcﬁeos&gi FGRABX BohE habing dafbd iR %@ﬁfa@&w&n%mﬁ/ or

comprises, a plant based oil, a ocarbon and/or an a oho The plant

based oil may %g‘ecﬁlé@&gﬁ@eisﬁ%ﬁ? @91@%‘0%@%@’ & efti“ﬂﬂ)'tmanﬁ%'i 5“'@%?9@&@%’18?‘3101'
embodiment theseBackid the HiviSuaPantl akstiy it PRLIEMORCCERARE appicabies it spbatcupdRC oS

nucifera 011 be, for example, virgin; Cocos nucifera oil, refined Cocos
nucifera oif, RO¥NSHEAecess dsteoeraing bane aod caripge aeclees advanEE ] 25 Cocos

nucifera 011 According to a second aspect of the invention there is
provided a compositi mprisin first aspect,

O cQr the
D one o morDe BiEseT BYeHGE Tave SHD 00N SHRLILA dort Bt Aeeosed P PO CTBASAGDS
excipients. 3Qomprisibg saril)promoterbossl sniicoartiage, rebsir Byoimducidg: hevbare fenmation aenew
suitable for ad ﬁnlSt htlon by any route, for example topical or
parenteral. Pé@gﬁ%é%a administration may comprise, for example,
1ntraosseoq5 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 artll&%e i subject, the method

comprising administering to the su.%%%%y helnvefaoE‘hereof an effective amount

of an extract AeeardBstApdelt the-rivéitiorPAREE f§ Provided IBRYRAIy 26e BEFSRTHBIIuLO the

second aspect, or Osteoblasts, osteoblastic progenitor cells, or bone
segments or ff@@ﬂ@&ts ‘cultured in the presence of said.extract or
composition. ’ : - ' :
15TMMmemWmemMmmemdemmw%mﬂmnwm
nucifera L., or Terminalia catappa L.

The extract(s) may be derived from one or more of the followinQE bark, leaf, vine, bean, husk or nut.
In one embodiment the Hibiscus ﬁliaceqs L. extract is derived from bark, typi¢ally fresh crushed bark.

20 '

‘ The extract may be prepared using and/or compnses a plant based oil, a hydrocarbon and/or an
mwMIﬂmew%MOMMNmMWMMWmmwwmoﬂmtMaWMMmmmwmmt
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 pharmaceutigally 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 from a bone or cartilage injury, defect or
disease or may be susceptible or predisposed to such an injury, defect or
disease. Wty may be, for example, a bone fractur®CTRARIDIEEI%e may
be a degenerative bone disease, for example, osteoporosis. The subject may
be undergoing or have undergone a bone‘or3gartilage 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 provikiedomposiion meyiberformulatedsoasiapesuitable for administration by-any soyte, forexaniple,
defect or dis j bg o the
subject - an ef?@%%gigmgmiﬁn%ﬁ@kﬁg%ﬁEEQ?EE@ggc@@mglng téﬁgﬁ&%%éégﬁﬁgﬁ%ggt, a
composition adu@thecahigjection. the second aspect, or osteoblasts, osteoblastic
progenitor cells, or bone segments or fragments cultured in the presence of
said extract or composition. 25 The 1n%‘E vy be, for examg a bone

fracture. The ASSodingdea ﬁ'i‘é[@a%éct af thesipyention @Mrﬁy@ﬁ%a H‘E'@@af%@m t@éa&mptloa

osteoporosis. r&ﬁﬁoﬁ%&ﬁé@%n@FMﬁ@&R@ﬁ@ﬁﬂ@@sMﬁﬁt@@h@ﬁ&ﬁmﬁh@m§§&ﬁmﬁﬁm@%3ﬁﬁt of
healing of the 1n @a%ﬂor disease. The extract or composition may promote

bone or cartilS4YeL Jhetegtan eﬁ%‘@ﬂ“o%m@e §¥lraet Acgordig to t%”%&é%?&%@fﬁ@m@m

fifth aspect aiicordig tdmmécbﬁdoa%pé:ehwete@masﬁr@ma@sﬂc progenitoncalls, HPOND SeypRts BT bone
or cartilage rowth S dlng ﬁ;ﬁ cartlla e graft or implantable
device, the m @ﬂwwﬁé'mﬁﬁ SEUR PP € @&ﬂgm@gwgo ubject prior to, during

or after ajlgraft or implantation procedure an effective amount of extract
according to H% osition.ac the secon

irst rdi
Becording to g ey BRSSO A B R e R o P SR« o
fragments cul tonpredispased tfﬁecfgmemﬂmdﬁecw diseatel Theinjuryanay be; for a@mplaﬁwmmfracmme

graft may be am, &E&é@&fﬁ%&% L@Odggéz%%ﬁ@%h%‘ﬁlseﬁg%r%f%% &E@@%}ér%m%&ﬁﬁy HeCr

example, for the repai one tracture or urpos _
skeletal fusicindesgeing cadavepundergong ashone or garitage mstt prcedyies suth a8 feskelalal lsiona bone

fixation d?¥l§ﬁmaﬁﬁﬁh9§9ﬁﬁﬁﬁ$haﬂﬁ%ﬂﬁn&ﬁﬁgaCt according to the first aspect,

the comp081tlon according to the second aspect, or osteoblasts,
osteoblastic progenitor cells or bone segments or fragments cultured in the

presence of sSarhglogfesbkdsdr oftdobasIEPRgehiicr edls Mapbelaftogenad; afdgénBic 5oke egrosthesis,

used as an adjunct to a bone fixation device, or used as an adjunct to a
bone cement 10 used to anchor the prosthe81s or bone fixation device. In

accordance witacdrdiy talaciifth asReCdt theam@ntiomihed s provided tdipetAnidrifeating aitbbpaiortto  the
subject may be durin rthrosc C open, surgical procedure. .1
rooeaing. 20 Salsgehiiy S5d Brdpeee A itierk e TR bing AR RE R TR  ror
the formation eﬁect@ramum obdn éxtrateaccardirg toéhe Hirstiaspentyacampasiipniaocording tta they second

osteoblasts, oste tor ce ments ents in
the presence oEpeg or 0 f?gbh_?tsvoes%gb?asﬁrﬁ_‘oge%tor °eﬁse°@§%ec egrg%\is%rf{a mgentg cultgrﬁ@ﬂ irst

aspect or a,cqmpam&dimﬂeﬂmmommmmgmMD 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 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.
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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
mdeMmemmmmMM%WQMMWMmmw%ﬁﬂMmmM%wmm-



20 Brief Description of the Drawings The present invention will now be
described, by way of non-limiting example only, with reference to the
accompanyWoQotdmadiings in which: Figure 1 shows histologPETaaRtles79f skin
of 10 to 14 weeks old female rats. A, no treatment; B, daily application
for 7 days of coconut oil; C, dally appllgatlon for 7 days of Hibisgcus
tiliaceus L. in ethanol; and D, daily application for 7 days of Hibiscus
tiliaceus L. in coconut o0il. The skin samples were stained with hematoxylin
and eosin and are shown at x400 magnification. Figure 2 shows histologic
profiles of smteotﬂagtsmte%asﬁp peageniteeaalisios bane segmeets enfagrentsistltured inthespriesense oho .
treatment; de@ﬁbﬁgsm&pllcatlon for 7 days of a combination extract
of Vigna marlna Burm err Cocos nucifera L., Terminalia catappa L. and
Hibiscus tiliaceus L. in coconut oil; E and F, dally application for 7

days of Hibiscyg @ﬂﬁaéﬁﬁ%ﬁ%utégraﬂ%?all@@ﬁpqﬁégr@fﬂﬂfoce&i?@m%rfor%?éﬁlbﬂeef@rthﬁgﬁlrﬁﬂialned

with hematoxylln and eosin and are shown at x4 and x400 (B, D,

F) magnificatidhgne @E@@%foéth%ﬁ%ﬂpée%ﬁ slkelstatfusion Slﬂ‘@ﬁ éB!‘@th%%‘ Iﬂe implenteble.deyice (A ang

B) and treatednaycbet@bdﬁé fitdtiom@avies o@&@ro@thé%ﬁ%StW@%ﬁhcﬁétﬁé@ﬁg?@tthe(Waa%pééﬁ tﬁ@emoved
at age 6 weeks) _rats @ untreate
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of an extra@t usdd telaiotios the prostidsisactonefiation deviceoconut 0il to the fracture site
for 21 days. The fracture 10 histology samples were stained with
hematoxylin and eosin (A, C, E, G, I, K) and Saffron-0 Stain (B, D, F, H,
J, L) which stmacterdgnce wittoihe shosmaspectsang embodiments thepstministeation ta the subjestviayhe x12
magnification ERE% histological scoring at the
frgcture Slteduﬂﬁ%ﬁ§@¥§g%E§W%m1ﬁgﬁ@ o(ﬁébestrogeg deficient %ovarles
removed at age 6 .weeks) rats (Ovx Control) (control surgical procedure 15

was carrieds O%%cﬁ&ng%@suﬁh HEPEUL ST tHRT Vet éﬁtﬁer@?s:b%‘oi@éﬁ a‘?x%th‘é@fé?tﬁ@?é?matn@%ﬂgr%iﬁ@fted 18

month old oestrogen deficient (ovarieg removed weeks) rats (Ovx

rx) rats, folleuFiie msthgqlcﬁg@r&,sm1n9ubéqf@a%@ala%§r9@%q9@gwa@gm ogllg.gr beng.spgments
osteotomy, andy @ayRieats ik Gfé%@@é Bf éhléﬁbbtlvmﬁm@ﬂanfekmtde@é?dmg,to %ﬁrsﬁé@ﬁ@t@@ rats
were subjected to dall icat n ract, of Hi u liaceus
L n coonut TSl g B e sand e ander eonAlars sutaDl ‘s 0 PrERiEn &
computer modehmwmkﬁamd C) and radiographs (B and D) of surgically created
20mm defects of the ulna (including periosteum) by osteotomy, and with no
graft or sdbstitute filler in 12 week o0ld 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 ofBriefDescriptioh oftheDrawiigsoil with intermediate
hydrocarbon

TMMMNWMMMMWMMWmmWMwmmmmwwmwmeMMmm_
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 Hibisgcus tiliaceus L. in
coconut o0il. Figure 6 shows histologic profiles in 12 week o0ld female New
Zealand nBkitMe2Iilowing a daily application for 7 dayBCEARhw/emsighelial
surface at the fracture site (surgically created 20mm defect of the ulna
(including periosteum) by osteotomy, and glth 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, untreatdsiy application fos 7 dayseof Hhiseys dliscavs kan sacanuheitl The skin gasples were stavedand
are shown at X nemaldxylinGnd dosin ETIreshown FExd0x, CFR) aRPA0G B16 ¥y hafificatisni Ture 7
shows histologic profiles in 12 week old fémale New Zealand rabbits
following .a daily application to the epithelial surface at the fracture

site <SurgiCalﬁgﬁré:ﬁmqﬂas@lag’aa.ﬁ&én%é@ if GRREEE (A2 810B) ARd Béuted 6 td-BEI18URdAR old

(including gerlosteum by@osteotom and with no graft or_substitute

filler) ford7 Qeslipgendelicient (ovagiesremave @mfﬁam@hragxe@a@tfea&é (@ 1Q;H)218monthpld
(Burm.) Merr. rnoﬁ-@éé@@eﬁl@éftélgrﬂlfcﬁantk} surgﬁ’ééﬁpr&@diﬁ@é&ﬁ%déut‘é BRes and R didwed - us

tiliaceus L.) in coconut oil an extrac Hibiscus tiliaceus L.
in ethanol; E "gguenFand é{?@@ﬁt%él&oct)off"omm é%ei%a"maiegé@ﬁge f the; ami by, gsieatomy; 1

following eXt TG Berdivelrepal Wit inal fmtrdn GTherdatél rats were2stbijsetett tocFdail &pplisation of
tiliaceus L. in

llowi i
e on R SEET B St SR T o ol A B P SRR 280 T e,
x12.5 magni@idustoiogy samtlesFrsrastained wilfhtematosyliy anaebsio@, Chi God)ﬂﬁe)aarg!x&amnmszMe in

Saractomy; in BP btk U WASHERS Bobdoio St il aifad ol ORRGHRERY

for 7 days to the epithelial surface at the fracture site of: Hlblscus

tiliaceus L OHAGHPYSARG eVl TRDOHA sonieA T Hech SEDATMeabI mon o

Intermediate) iscus laceus in coconut owln extraction

with ethanol (esiregen defidientd{enarestamoved-atage 6 weeks) @Eﬂaﬁ@pnt@z&coml‘ghml procedure a
combinationgs e%é&ﬁemt ¥Ja§élé‘wﬁl?k§éﬁﬂarat§ BYoWEY-tb 84BVeR); and GeSEE1 Rk (Rt stfegen and

Terminalia catap . in Coconut 0il following extraction with ethanol
(eNPKo) . Figuxde oy:ms(a \aigs removed af aged \ﬁ@kwatsa(f«?&ré)ré@ following asugically crepted fstiree of

female New Ze&ﬁ%ﬁﬂhﬁ@h@kﬁ@d&ﬁ}%ﬁd@ﬂﬂﬁﬁ%ﬁ$ﬁrhmlﬁ@mma&m@#nghﬁuéﬁﬁaﬂswmm
postero-lateral fusion u81n@ auﬁ@graft zagvested from the(gllac crest at 20
application '

12 weeks old. Sebisdrdiaa dalk a8 tilaceps L. irncocqnut of to the fraglure it

application fda3wesdys and then twice weekly application to 6 weeks to the
epithelial gurface rostral to, but not overlying the fracture site of an
extract of “Hibiscus tiliaceus L. in coconut 0il following extractlon in
ethanol and h}Rﬂgme:SasrbmomutemoEéls (AanikE)yand sddiograptia ¢B anil D) ofsurgitally priated 20mepair,
with A the unt ' usion
mass, and the %@Qggﬂ arv ﬁglﬁ&ﬁ\%@%ﬁo%f%ﬁ@% %s%&&@ &%%@%Qﬁr‘sgg&éﬁ%ﬁ&%@ﬁﬂ%é) and
treated (D) arweek ol NZwhite rabhils dollowing=a daily epplicatiosierw/sdayhte thel epithelia perfaee of thea

treated animalugld Ji¥@fb bFhe BAREE of A A LR 6P IAFIHETRARE hiiRath Che

spine of female New Zealand rabbits which underwen
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. ‘



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) WO ?20HiIbN1dpplication for 5 days and then twicePeFARRYPI0A0I9cation
to 6 weeks to the epithelial surface rostral to, but not overlying the
fracture site of 5ml.of an extract of Hibgscus 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 x12.5 magnification showing the transverse procéess and. t gspinal -
fusion mass 2 -TI9YFe.7 ShQWs fstologic p%ﬂgs ipd2 megk-old fqg@[gﬁ\{ew Zealgng yahbits %ﬁowgﬁtfvﬁaﬁ%e

re illl t E g f Sme Cdppiieation lo tﬁ@éﬁgﬁeﬁa s?{?ﬁc&éﬁ%ﬁ%@ur@@l@%&@@ﬂﬁcr@t& Surgiesit ereateti20mm
untreated 5 coptro a weeks. Figure 12 sho ass chromatogr : A,
Hibious a1 EGor e Ung TaRUARE ATTONRUT B SHSSIoTY. And WL 0 a0l U0 o
hydrocarbon ardiys &; A tahe: Bhy donbinatioh ertratingf &/igne darnadBurmy derr., Tocob aticiféra ¢l and
Description_of_the .Inventio e arkicl amtr and. "an" are use ein to
reter to ond oEIie R o KbEes ietsus ) o Socofl B € B 0 SO MRS O
object of the tiaceistlia ethanol; Eand F) in exirachpf Hibjscusditiaceisénire coconutrel daiiewingreatrastiostitent  or
more than one en ‘Thr " ecifi a4 ’ i

Which follow, SHERD A 6 ahdH, SRBEIE SFMbiech el FobR ot BbuAGE i ToBalpl
and variationsanduhytrocasom.cotiersamples' were stainedpwithsgentachomei and Ble shawe bt to
imply the incl %ﬁ%mﬁf a stated integer or step or group of integers or
steps but not tHle exclusion of any other integer or step or group of
integers o#0steps. 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). ’
F@mﬂthN%WhmMuﬂMdewmbMkammWSmmmem__
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
awmwmmswwmmmewmﬂdwmmmwmmbmmwmm@memmmgmmamm
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 terms "effective amount" and "effective dose" include
within their meaning a nontoxic but sufficient amount or dose of an extract
or composwWORet1/oet4provide the desired effect. The exacPCRmaoM/016789.0se
required will vary from application to application and subject to subject
depending on factors such as whether the_extract 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 adddhmagriisalionsshowingheeangverse process andthe %nahfgsma@si%%@mﬂﬁt%al todre -
specify an exa@&m%ﬁﬁﬁftlve 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 experlmentatlon 30 As used herein the
term " eXtraCt"Flgi@efﬁﬁf%OW%e&é‘suMMé@haﬁlmmmg@ﬂ-mtedgmégfﬁ@ af Eyel@Rd Mifedtsdre
plants. In the context of the sgspecification by "active" it is meant that
the extractd iLOUQS éE@éwaﬁ producing a desired therapeutic benefit as -
dlsclosed herein. An extract is obtalned by a process of "extraction" - 8
- which will un % zﬁré% . g Fd”&|WI a@a?n
terms, compri quée %vtTﬁs 'g%?.gr%na? O £t JPISCHE ﬁceé{s orivoéoql.J o %J U5
supercritical iféthand andhydrocaeo s, &MEr@mmEMGnmmspmmahwmn 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 gample 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 combinatiorbeeaﬁgiﬁegg Yigl?ofgﬂealﬁ]\}inmterlal from each of the

plant - species may be subjected to tractlon process together or

separately. Thyg adidfes ‘FakE B e BECRIABRIPH oﬁelér t§rhork an SRGE KSat A o

combined prior to addition of the solvent, liquid or supercritical luld
and/or materidhe gramsmaticahahiectofthy aricle, Byway Of%@&pfe an ﬂﬁ’i}e%@eiﬁc?éigmhq{fyre
treated with gnhsaeasdiient 1iquid or 10 supercritical fluid and the
preparationgs so obtained are subsequently combined. As such, the same or
different &dlvents (or liquids or supercritical fluids) may be used to

extract the adhmvghommma@mnﬂmmlam@hMﬁmrmS mpeonteﬁtsequrﬁsethé:wnsmm

"extract" and "caombinatbio Jused interchange ughout
the specifica th&dgcongseTﬁncP \@naif%ns sqp ra(s) Hﬁ:g%prlses,, or gomPnsmg o (ﬁ]% éP odyio |m @%’1

thereof as use@Mmmwdheﬁ@dmﬁgmmrdﬂa@@m&pdNMQaBDmmagemmdﬁMandmmnohﬁpamm and
regeheration n extract or composition as dlsclosed
i éé%?fosr, gtg%&}ld%ur%? ?n}egﬁr%’ ofepé

herein to induc ance, or otherwise effect or cause, either
dlrectly o20indirectly, the formation of new bone or cartilage, or the

repair or reg%%?é?ﬁ\é@ﬁ tt@ﬁerﬁ?%ﬁec% aﬁ@dﬁpﬁﬁda‘éﬁ’ectlvg]a@segmgﬁﬂrﬁﬂhéﬁ%aw Ain

vivo, ex vivo or 1in vitro. terms "enhancing", "enhancement" and

variations thdexsdbat syfficieny aﬂl@’@tﬂ”l@éﬁ?é’iﬂ‘ axtract prcompasitiends provide,ihe desitad effeck theage
formation, reRedet améit 6%@%6%&% ﬁﬁ’ffﬁiﬁ‘! 5@!!(}5% 15 fapphddivh ard ubjeckd- Kidfekt Or

composition as disclosed herein to enhance or increase, either directly or
indi rectly, t 1EPepdRg-oNdaciosgyeh:as whethes dhe £Xiact oF comppsiton ¥ 0mipistersd Wyiia e vivo or
process (es)5 inveavoythe spetiedbsing treated: the ageland gerfera toaditionof thrsmpurthamm,rof the

Eromatea. S T caNRT belhaE MR ST oAE Yy cbOSEE bend AINAIRES o R Mbte o)
laboratory t e sdministiationlamd e fprth.mThws, it is adblpdssible tocspecify agexactesifegtivesamount@odgsenion

animals %%e %‘—F‘E@ iver ca?e_L aﬁ—" éb;q%@%afe et(f%fﬁVe aﬁ@%ﬁ’ or a%?%{rﬁ’% b@ﬁ&g’rmmgfbé/to%%f

sheep, horses aroos
Typically, th@Mkﬁbﬁ@bnmﬁaﬂhmmaﬁymﬁmammammeMmry test anlmal Even more
typically, Ghe subject is a human. 30 '
As used herein the term “extract’ refers to an active preparation derived from ‘one_ or more plants. In
ﬂmmmndWNWMwmwﬁWMWBm%MMHMdemeMdmwmwa
desired therapeutic benefit as disclosed herein. An extract is obtained by a process of “extraction”.

S



As used herein the terms "treating", "treatment", "preventing" and
"prevention" refer to any-and all uses which remedy a condition or

symptoms WreméasN2ithe establishment of a condition or dPEEAIR)10ID16TLherwise
prevent, hinder, retard, or reverse the progression of a condition or
disease or other undesirable symptoms in .gny way whatsoever. Thus the terms
"treating" and "preventing" and the - 9 - like are to be congidered in
their broadest context. For example, treatment does not necessarily imply
that a patient is treated until total recovery. In the context of this
specification, wmh@nlltbgmdevqmdﬂm@s@wdﬂﬂeﬁaumg ad 8% drpgengsaldermam campsising teatingrpdant
compound & to itdiaviha SERd i, B SRR Hid S st B BRGE gkt bR

of the body w1t out undue toOxicCity, incompatibility, instabil
irritation, alseparag the ﬁ@g@@ﬂs&e&dt@h@mm plank natetiahmde @diactmay be inliguid fore dfebnab e

benefit/risk rghdge asTREechei6s %é’rﬁtlor’rrﬁf@% %Pﬁhcthr%il&%%%lf@ﬁwtﬁfﬁ efplel2e algowsr bPrs '

surprlslng finding, as exemplified herein the use of extracts of

various plaﬁt@af%%a phg-tery; Eonlb@f%@ﬂ&éfrago%ss@%hqfﬂw@@ﬁ%mexg@&Rr@aae%ﬁ figmmore

administered Q%nm@ma&swaxeﬁhh@commtekMt hepant ﬁﬁ@nﬁ#ﬁéﬂeﬁgﬁhéﬂméﬁéc@s‘”—d the
formation of new bone a Accordin herein are

biologically JM/PESD b0 G e BHEion pEdest e ELF SeraEiel. Tl B lera TR ST E Al 1o
comprising theof therspeciel may be @mm@ﬂpnﬁmedddmamfghmwmdlqm orfsuptidnticaicfluid, and/or

tiliaceus, i SO conte ed that t, m e

From one or mdTATRIOR, T o P AN Shefes i Bl By e T 2o B 0, B s
acetosella1OHthﬁ@MEHhﬁ&m&wmmmmgmmmsHmMmmﬂu&smmummmunmmmmﬂlkmmduMedmme
rsifolius, Hib v ioide ..Hibi 1gii ihisc .
macrophyllus, ‘ﬁﬁﬁ&a“&@%méﬁ”@§@§é§?aﬁﬁ%%§@@§q§§£%E%g*ﬁ?ﬁ?%gﬁg&@%ﬁgﬁgﬁqge,
Hibiscus ficuifieeuthe difierent spesieparEhauteansi exteact’ rant i'eombination crxitacti 1mayube Wedoiscus
platanlfOIlusﬂM&&E&EﬁHFmﬁﬁﬁ&ﬂﬁ%§mmﬁkmﬁsCus rosa-sinensis, Hibiscus
sabdariffa, Hibigcus schizopetalus, Hibiscus' scottii, Hibiscus socotranus,
Hibiscus sinosyriacus, Hibiscus splendens, Hibiscus stenanthus, Hibiscus

striatus, Hzbi lﬁ@’tbﬁns'E*ErSﬁé}Fﬁgl S‘proiﬂéﬂ%ﬁ’saﬁalﬁan’étﬁﬁs]{&bé%as URdd iFLhe demietof boRd BiRBMlage? >

Extracts and compositiong in accordance with some embodimentsg may further

comprise extré@mgt'oafem&gwateg@ﬂﬁraﬂamfﬁbte the ability of an extrack pr composition;as ﬂ@%ﬂfg@hermn

embodiments, Q@ﬁd&%QMﬁMQ@eM%ﬁwW#gméwm@é%&%r&ﬁﬂﬁﬁ%&d@ﬁ@ﬂﬁﬁdﬁ%@ ﬁ@@ﬁmﬂ@ﬂla
sp. is Termlna ia catalp%%?ﬂ ﬁ] is, also conte lated ﬁhat the V na sp

extract may bé 8%’&9‘1988 ed%pa{ﬁ&@g%%’at'% ‘%981‘_”3 %eahet%om s

aconitifolia, d¢écupmevivereywivetriis vitrdl 1maerma‘femndriga enlvrangmnﬂeﬂwlvbmons\memaasiln
ten, Vlgna ance lata

o-wahuensi 4u \}JS% ereln| i the c&?extvojfblone of g8|lfxg%f3rma{pfgr§lalrlaan<? feg@gg%nﬁergogtﬁé abiity 2

subterranea, \Digna(tranmr]oomaosmqn asﬂgci@sedlhmtbamr)ce\mtgcreasex,mgmﬂd:tematoamdmctlylgna
vexillate.

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. | | |
. 30
As used hereln the terms "treating”, “treatment”, "preventing” and "prevention” refer to any-and all
‘mw%@mm@mm%mmwmm&meM%MMdemmMmmm%mm
~ 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 contemplated that the Terminalia sp. extract may be
derived from one or more of, but not limited to, Terminalia acuminata,
Terminal iMO2bHIEI21Terminalia altissima, Terminalia amaz®@QTAU20WM00IGI8] ia
angustifolia, Terminalia arborea, Terminalia arbuscula, Terminalia
archipelagi, Terminalia arjuna, Terminalig_australis, Terminalia
avicennioides, Terminalia bellirica, Terminalia bialata, 5 Terminalia
brachystemma, Terminalia brassii, Terminalia bucidoides, Terminalia bucetas
(Bucida buceras), Terminalia bursarina, Terminalia calamansanai, Terminalia

chebula, Termilikaaredo beneonsidesediin theiebroadest centexh koi example,, treatmentidaes] ok nesessariyha
Terminalia CORA HQ%'mmﬁ%ﬁ%% @&%ﬁt e ] osa, Terminalia eddowesii,
Terminalia eduléz,. %erminal%a elggptﬁé , Terminalia eriostachya,
Terminalia erythrophylla, Terminalia ferdinandiana, Terminalia
foetidissima, FREGHRRo} his SEAMGIHthé el Shfideadtiéaly sHbaphbRSRORShalR difiaia e
glaucifolia, Terminalia hararensis, Terminalilia hecistocarpa, Terminalia
intermedia, 5 TdewWhigh it 1efers Sowilablesfar, use dn-gepiastiwith tissues,afrthe body without wdye, foxicity,
kaembachii, TeacwmpatBify ins@BEIHS AMATBR bfergicTesporse.ahd te kel dbmaBasite willk & fehstndble
latifolia, Terminalia mantaly, Terminalia molinetii Terminalia muelieri,
Terminalia myf@%@ b@?lTerminalia nitens, Terminalia novocaledonica,
Terminalia oblongata, Terminalia obovata, Terrninalia oliveri, Terminalia

aniculata, Terminalia pandlora,, 15 Terrninaliag pellucida, Terminalia
Dmanerophy cbi e REwHL ARl et & e MieploR, susAEMgG, 2 Bemaled veidh bR, ¢ o
reitzll, Te@milmea lisesofrentrads of arindsplants: fromhPavifie isfaadsa posTess rhiotogital cactuity whera,
Terminalia serioca Terminalia a Terminald T
Terminalia crriBEERE o metHBEH I Bt Bk Atk Blige Fre B R tifalREie bone
methods for tlendeatiagetion 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 iAggandinglysproviled kereinsarebiolegically activesextracisof HibiseusYliaceys Ecnd compositioRsease
may be acuge Qﬁmﬁﬁﬁ&ﬁé%mﬁ?hose skilled in the art will readily appreciate
the scope of injurigs, defects and diseases to which the embodiments
disclosed herein relate, being those in 25 which the formation of new bone

or caitilage, Wﬁg@ eXeRipfied using .éiﬁéét@?ﬁgibms @liébb@?,%iﬁ??s%ﬁt@ﬁﬂ%éﬂ%ﬁ%ibx@d@t may
cartilage, or regeneration o one or,.cartilage i egsirable or = =
vantaaeous. 350 e Ened TOm-ONS 10 ToReyof any HOISHES S JeHYg Bl T e o AREHS ¢ e
result of trawpetossia:hHibiscus brackenrfiged C Hiblseus O varmabiniis; C #ibiscus ] diversifoly, wiiscast
example, defectg, an iseases .include con ital .bone defects,. bone, or
opinol et B R Toe,, BOBAR A OSSR s HbisSi3 o aguadis  HlisclS ik
osteomalacia Hitischksedseobariaes Hibiscye figudnews, Bibiscusiperamatatilis, Hitiscus pdoencoltos; Hbissgsrder) ,
Paget's disease,of .the. bone . og rthritis. d ot e O3 .

conditions c hap %éag 'Eotleurlfsi @gg&f}}% U@@& Z@ Z‘%‘égl’ QSE (Jas @é@v@’t@g}% Snsoa@r%gf{a’ g@géﬁ %‘Z’{:Z ?fgégafl :SL'sm ,
formation or déhissusoseattii . Hibisats revgetmeusa tHibisousi sinesgriaaust dtlkssuss splangensestiihisedse, the
embodiments diffidfis HiREHRSRSHESNS S HIbRMIBIEE HERuHTRe8 Skeletal
fusion (e.g. spinal fusion) procedure, splnal disc reconstruction or
removal, o25the implantation of bone filling material (such as.
hydroxyapat i t & deakRGhd confPEiibRER addrdsice WSoMe Eribotimentafisy fufierdoRpiRe kA dices)
a fixation device (such as a rod, screw, pin, Plate or the like), 5
surgical impladigra sp- apdiesds E'H@@Iiacspdé\/%‘éma( smpadiments 4he, Vignaspis Yignamagng,Built)ee ) |
or with a bonengemieiTermirliasp. i§$ef,ﬁlh§,§cmﬂ to fill 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 particuler ldsmdisodtonempiateddhapthe Ygrasprexiratt ey be derivedl femdneormoresf, butooidimifsdr the
purposes of treating bone 10 injuries fects and. disorders,.may be

s euon usinds LB oIE Vit ARUa, e caSalls Yans RIS Y ARE Ve brcSBer
such as bone ifVigne tuteole jgnamerdime, Vigna opingn,t/igna o-wahuersisceVignagarkaen-\igne radiata, Yigna

toactor conphl Vel SATEINGeE VARTANES MRG piklay Vil TRl Yokl

segment (s) and extract or composition may also be cultured together with a
bone fixation device or a prosthesig 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 (g) 20



Similarly, osteoblasts or osteoblastic progenitor cells may be cultured ex
vivo with an extract or composition as disclosed herein prior to their
introductWonitiroes2ia subject in need of treatment. The c®CTAUROKH/M0OETI
autologous (autogeneic), allogeneic or xenogeneic. Ex vivo cell therapy may
also be 25 employed using mesenchymal step.cells taken from, for example,
bone marrow, or adult peripheral blodd, 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! Basegontemplaled hatdheTerminala sp.axtrach may ba deriyed from gns.rmoregh put not

totipotent celjified WhTEhmalIN aduiRah | Yerinaia arth, Tommalial Sissinal Tefmimala dnrdonia hat
have the ablllty to dlff%rentlate into _osteopblast 30 Extracts.@f the

invention may GAMAARaNGUSET "%I%”’Q?f@ﬁ@?’eﬂafﬁfg’f?i’@ a@&i@n@’%&ﬂm@ﬁ@% fminalia

obtained by Smﬂﬁae ,Temmlzaln@ﬂalan@e/rmMalisua’vmammﬁ Emﬂm&a:belmaa Olermimalfa diatatal able
plant materlal a es,. roo

bark . ho uts,
D hs of mube Temiiale BRCSa TeiTRle tdssh eirale LA Teiale BibaRs el
Suitable ext rammerasm @mm@lamnnaaf@msaﬁa’ taldmansana L Terminalia ehebuld, fe_rmmdlia cherrieri,
extraction ar a}vents

(for example Wi egmna‘?la ctl/at% Tergunalla c)'/th rina eTfrm/nPﬁa copeféndu 1"}%rmlnal{ IE0SE ééﬁfﬁ% 8" oo
nucifera); andeddawgsiiIerminaliaedulis sT,ermmaﬂmbﬂ/ptmnTeﬂem@ﬂa bmstadhye;cﬂerrmrwllaaezytbrhpﬁylla for

example eChanOk i hilihids Find RIS TARRYE TR FATRAEIbeentoT

example dichloromethane or extraction can eit
sequentiall( flemieght Whaueifolisn T@mn,aka basaterisisa derinalias hegiblecamae Termifghar thiiermedid, as

exemplified heggdinga WoRNGS Thifidala fahcuaﬁelﬁﬁs e?éFn’ﬁﬁaW& kdembBehi: EeRmiRane k ?é?rensrs

extracted into Cocos nucifera oil @50 ar solvents (e.g. ethanol

non-polar solv@ﬂ@’@”a(é'“'{ff”a"ﬂ’éorﬁéﬂf@gﬁl fo”aSJff@Pé’@:L’Ei’E%yl TEW@ &I@f@td’@wh%s:mg,
for example, SHRAHC Tokniflid MyHbERES Tomimais FRMS. FaMiRame novbdalederidaC Tefninafed in

accordance with the invention to obtain extracts. 10Further, it will be

appreciated byPblrgatae Temingha. gooyate, LTomminalia ohver, egy{naggdggigqg@taoEer@ﬁgllalwglﬂr@,lon
may be’ subjsctrehifala @@I@c;@br mmmllappfﬁﬁer@mm‘@d%mha?» pleictarpe , Teﬁmnahés;mm@:d@

ohysioat form WEMEHE k. HOOIE RS S0 EIe SHUNGITe g oRle SR de TR -

composition f csermdma, nFesninatid Subspathulata, Sernijalia tsupdtha, Werminalia tepteraige cor Taimjnalia
liguid form extﬁg%t 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, stemsy fﬂé&p?o%ndeﬂ?@fﬂ&ﬁads%?ﬁ@ proﬁ&%ﬁ%r éﬁﬁarﬁéﬂﬁéﬁt'of %@r@%ﬁcaﬂﬁa@?%rﬁ&ﬁ%ﬁﬁ

kernels, flowersg, vine or wood lant material Eﬁ or exam
ey

fresh, dried O regeeesatien ameleying emt@@tsaa C@fﬂP@@HP“bE&ﬂ@'Q?@% rﬁéehem%mpgﬁ]?eshe ~
plant materialyggsfiok, H@Fé?:a ﬁmesﬂ%@nt%pbo@m@bmggmur@é d@rafdzsr@%&aseswl'{ﬁéfm,ugerlved
from Hibiscus tiliaceus L. ically the extract is a.leaf, vine an /or
bean extract . defectordisease may be acu eor chroric. Those skilled in the art wil 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 (g) of the invention may be administered in accordance with the
present invention in the form of pharmaceutical compositions, which
compositiwanAgINIemprise one or more pharmaceutically PER/AIRGHMHOHTIe
carriers, excipients or diluents. Extracts may further be combined with
other therapeutic agents for example, butqmot limited to, antibiotics,
antimicrobial agents, antiseptics, anaesthetics, and/or other bone or
cartilage growth or repair promoting agents. It will be understcood that the
specific dose level of a composition of the invention for any particular 30

individual wilof regensEation is.pdyantagequs - Fereyarpte, the embodiments disclagadhgreintay be usadin e |

the activity ofnjtlefonSicad SkeftaPTu5HR fegl Spind MRBAY Fiecediré SspRSIStisc HESHsIGBTBE
general health and diet of the individual to be treated, the time of

administrat 1oﬁem9¥ﬂeor§%'ﬁ‘ﬁlﬂrﬂ%'9n 8@0%@'”%%?% {suchas hydrexyapatite. blagks, Aspireralisedi on on
the body, and b@@mbmxlpmgvsoemuagértiﬂatm@so ofaton dﬁm@meésta 19d; streve pmpPprate Srimake), or

e e e N R e R

individual to de¢hatusedbditla spiveiotieéra tons agia m@sﬂméthi@mtmmﬂdmow@tncﬂdem@rmined
by the sgkille

Considering ad(?laﬁcg'ﬁ)?jﬁéﬁ%g@@idb"%i%d] a]ﬁ‘@ir devuiglgg% %@%ar%blbsr noﬁ%s%rba%gbout 1 mg

of extract may be administered per kilogram of body weight per day. Dosage

e e AR AR B B PR e O e T °
monthly or 18t iejwies defestsiand disesdersimay be Achievedising exvive precedues: Raegxample, in the case '
proportionallyy pafisqd aéﬁonéﬂ?dmﬁé%%n?ﬁf Cgﬁ@ﬁ sF&FB&m@%&gh% g‘)’rﬁaf&%‘?err%%d%ﬁ%ﬁ%n

Generally, an efrective dosage is expe e range about
0.0001 mg to chybiect toibg dreatedand @ulg@@g ex Vot gn @?@’ﬁ%ﬁﬁ:coﬁ@%'tlgmasrﬂ%@%?d hereipi Ehe1 1y,
about 0.001 mgboﬁ@fra@i‘%ﬂf(E of E&e@ébn@ﬁﬁ ¥ elaraehor Eﬁb&l%n R%rals%‘be]a@l‘&é&togéfﬁb@wﬁw 0.01

mg to about 500 mg p welght per hours; ‘about 0.1 mg to about
500 mg lier k& @%ﬁ%a%é ﬂ%}’l‘?ﬁ Oife%os@&s'%@fﬂfgpﬂa@bg?ﬂew'%cuﬁﬂje k'ﬁgera?H@B'E cogiionggdoer kg
body wekllghus Dear Q&Jltmﬂéﬂodl@fbmetto Bt: ash@iitiste bahqbvﬁmd atidh Orem @@@ed@@t@pgfe bméght
per 24 hours. More ca 18 ex ted to be 1n
the range abod@grﬂengén@ %%@E@D)Q GWER@ ‘h‘%gmﬁo@ g\gqqtorlgiogﬁ%shs 3y l?‘fours
about 1.0 mg teintrbdaed mloOthe mgbj@ErThegcwmelxcondéorghmll p@End2én Ihetapﬁiczatla:bmu\tzevér 0 mg
to about 50 m%ugaﬁﬂé corcra ]pl@Odc\éPlgee %e%lugly terrq_‘neé b)ba rRersc@ s?}l?%i in the5a6t mﬁouif%earl\gé%uftr 25 mg

per kg body wel Uurs;
weight per 24 mdnempenméﬁahm /ﬁtematmgjy, tciccumitiances My necessitate theg:sbofdynemfeaggbﬂt(s)per 24

hours; abog& orge gnt(ﬁﬂroﬁm%%‘éﬁdk%u&‘@qﬁ@?méﬁ% body weight per 24 hours. 20 The

extract may be p in an amoun etween about 0.001% (w/w) and bout 15%
(w/w), or between about 0.001% and about 12%, or between about 0.001% and

about 10%, or dGkneeheddlast br &tegﬁarsﬁco @B&mfbp@éﬂg m]ag Be ctirel Bk VS RithP& O rach o0 1 %

and about 10%, or between abou and about 10%, or between about 0.05%

and about 5% FAMPasition asdisclosed Besein oL 13k Intrg@,lcte@@mgué@@ﬂglea%ofcirs%%sQaf
herein may be @H%Wé?bé‘éﬁiél@ﬁéus"(é@tog@ﬁ%) %@@wwmo@ﬁe.@ww tlifé?éﬁ)?ﬁwafhlﬁlbeas for

example byggarenteral topical , Or nasal routes. Parentera

administra orﬁm@xedeaaqa@qss@hv%ite@e&ﬁ@@ from, for, exaranle. Bone mapew,or Adylt peripheral
inthrathecal, bigad embigaestem celist atam stére tolie dr anyi stihor mutisdteatl plitipotent ostolipotet asliisous
o B B TR AL e B g R S e
surgical proceatcompasses3dl multipotent, plunpotent and totipotent cells, whether naturally-derived or artlfmally
, 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 .
w@awmmwaMMMmeweWNMndmywﬂmbmmmmmmwmaﬂwm&mmu
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



Topical formulations typically comprise one or more extracts of the
invention together with one or more acceptable carrierg, and optionally any
other the¥epeutie2lidngredients. Formulations suitable foPCEHIR6HIN01679
administration may be in any suitable form, formulated for example as
liniments, lotions, creams, gelsg, Qintmepﬁﬁ or pastes. Examples of
pharmaceutically acceptable carriers or diluents are - 14 - demineralised
or distilled water; saline solution; vegetable based oils such as peanut
o0il, safflower oil, olive oil, cottonseed oil, maize oil, sesame o0il,

arachis oil ,dhoseskilsdindheart Aqygoy&@@\f@et8<ﬁarle§ampiquﬂdam§ b@%?ﬁ)y%@](@k@(ﬂ@@e Olsuch
as methyl polygileXaneCocki Rk pﬁé%ﬁg&@mﬁtsamcmﬁ%we% RoAwRMLgPxane ;
uc in

volatile .silicones; mineral 01 S s as liquid paraf soft paraffin:.or

squalane; cel 1example: ellapall; - ancRolar o{fosn exemPk E?@’le) c é@ioul %‘Ee”a@f‘; h{for &XaMREl ose,

carboxymethylcghibishetime), G lorextracisn @ b be Yided %éq]dbﬂl@lﬁ%r @dfraction or in combination
hydroxyprop lmethylcellulo

nol £ 1
iso-propano 'THW%r"Qggmmbﬁ8¥9“§¥@w@@m tﬁ?%@%§ﬁ Fﬂ??@@ @%5 %fgﬁg%ékd
alkylene glycqﬂt@ Cobesrnueiferanpill Epo[@pmmwé@rmaml)yarqion ppiarlsopmielgermp@laye)ol

o oo e C e oA e st sy for PSSR p0RF S ceBbn FaddE el B £

oleatej; polyvnnmhpmxmﬂdm@mmtmgmmmmeDMagaaa&n gum 10 tragacanth or gum
acacia, and petroleum jelly. Typically, the carrier or carrierg will form
from 10% to 99.9% by weight of the compositions. Lotions according to the
present inwéntFudler,iihwill helappraciated by thoseadhilled iff ¢he ashat bo: axirbetrof the inverionsRaybeor to

an epidermal as@??c?e%q@&e oTr'ﬁBr% ?sz eﬂﬁct%&ﬁé@%l?o? eﬁﬁgle qpcpe]aéé:?%ﬁﬁm'ﬁ% stdbfity %}‘:ln

may also incl an agent hasten drying to coo kin, such as

an alcohol or tawﬂagh@pd@r@ﬁm&geaher@bnsgalﬁmm ghthe extraghorassisy inermulaling the ext@atintes uch
as coconut oily . GaskitroPddirRiration B2 sised® 18y wdy brdEple Shiy M@ fofin BFad? M8 5?93

according to the ﬁresent invention are gemi- SOlld formulations of t

extract for exyophiisad togfopuce8selid bm oftheeyatlay be made by mixing the extract in

flnely divided or 20 powdered form, alone or in solution or suspension in

an agqueous or Hon-agqueous fluid, with Or, NOn- reas e

basis may comgr¥ads WMQ@%@O%Q}W%@"%%EW Y spitabls pl 'ﬂﬁﬁ%l p@ﬂiﬁi{@ﬂaﬂP

glycerol, beeswasfia iacimes dobvesCrosiolark, tems Ciiults Bhootsr muts, 1Busksfofrruts) seedls, ey in
corn,, ara

such as coconut t or
e dorivar swaabous Vamal, I6GER ind5ad, T SR e ma) vay B amde Yo, okl by

with an alcohdieezzidried. a§orpmméreplentgﬂ1qoms>lnocmhanamq@m& materiab mah be cmpméhet ions
of the inv tlon 1 ween
Chout 0 0070 (OO ofBRuotBC WAEE Berkfh FHIERd: MEOCT, ok e AROLE Rl B"00
506/0 (w/w), cmwbemweﬂhmmbout 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%,Extracs) ohibe invention may be adminisiereddmagcordanee with the presend.inveptipn in thesfom 505 |

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, ahtimicfobial agents, antiseptics, anaesthetics,
and/or other pone or cartilage growth or repair promoting agents. '

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

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_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 M@Q0tHmsex4ings, for example in liguid or semili@GTAUROLMO01679 15 -
The extracts and/or compositionsg may also-be coated on to or used as an
adjunct to a bone fixation device, a prosﬁpe81s 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 wollanosite or tricalcium phosphate. In particular

circumstances,thg ddividuahtediedreatad. « huitable dosageuregimessganseaitohe deterrmeddyree skilen
cartilage formghioms A6BR N I?%f dB?e%%TF@ébbﬁ%Eble mﬁ@%ﬁéﬁ%bﬁé f&‘r%%%ltlons

by parenteral adminigtratio typically 1njection, be appropriate.
Pharmaceut i ca1ffomabews 0d mo g sbeut ﬂm ofi gxfyact mabqeeadm@éte@ﬁ@m@@gramof Hedyweight pfueous

solutions (whegg WRSRE SRR IRy Bérad%ét%%rﬁé\ﬁdésth@’aﬂmﬁﬂﬁetFéré‘p%utE%‘éB@rié@ figr the

extemporaneous preparatlon of sterile injectable solutions, It must be

stable unde? t%ém%ﬁa‘@ﬁaiSMQEddPS%a’ﬂ%be&ﬁg{W@te@Hd‘o‘glio%éve%d mepfaly: ofal other

preserved agaigrdpletiie imkpvalsdnhe ddsé Mily B progoRioflly RAREPHIRRBES BFhE BaRndks of
bacteria and fungi. The carrier can be a solvent or digpersion medium

containing, fot!Ee Q%P@le water, ethanol, polyol (for example, glycerol,

propylene glycol and liquid 15 polyethylene glycol, and the like), suitable
t th 1 b

maintained,  fooenn ety foss K punetitio 15 i ion o aboul D000 IS U 1000y e

maintenancd(o fpetkg@od}ewglghrmd%ﬂmmpiypballygabnm 0081 mgma abrmS@Ocm@ périkg bady weight pemd Dby

che use of SUBATRASTRANSo RE RATEENGIRE 38 AT I R AR b IR AR

can be brought various an uhga

example, paraliéfimg pe&i@@@dymgbtxpeﬂm howssabaut 0. beg-to about 260dng pemnbedycmmt ;gnZi} the
lik
ike. In.many (asSga;t+p g@ﬁ%ﬁb{g@t&?ﬁg?&?% 8&822/%@%88 &%&}y%rejtﬁ%@%céﬁéc‘ﬂ\%nts

for example, sugars or lde bsorption

injectable conﬁ@@%’ﬂ'ﬂﬂﬁdﬁfﬁp@@ﬂ tae inthe fangerabaub 0,09 19,abeut 200 ma-per kg bedyweightigb®i t ions
of agents dgl %&@%b@\;@ 43@??1@%% 160779 ﬁéﬂ@%&ﬁmgﬁﬂd&ﬂ%%ﬁﬂs BEROCECRGH abdat 5HMY

gelatin. Sterile injectable sgolutiong are incorporating the

active compourﬂfékglti?dfﬂﬁghféﬁ@if@ﬁs 2@”5&1@3@91%9 ap }%@1@9 B§5759 boddy weight p§b§4\}1§’ﬁr§ with
various of thejisemgieanadmg b kg Boup g f 24 Meurs: aba S mgar@;amdzo fpbiiped by

filtered sterilisation. Gener spersgions a arz%
incorporating %ﬂ%ﬂ%@y%%%gwgﬁé@%&gg@&méﬁyfﬁ% @?ﬂ% g@r {@%évehlcle
which contalns the basic dlsper81on medium and the requlred other

ingredient lon o%d%%%¥ uﬁg&@ted abo ﬁ%% &m?O&@?ﬁwﬁie b &ég%g/ﬁgers for

the prepar Thjec N es xSt

preparation artketweercabout Ocﬂﬂ‘g?/marg abcﬂut &P&dortbhiwe@:abmm&OQi%}ahdlgpouté@%mtmmeewhbo@h
yield a powder, @f"/ ra?&? 3 ter Eeiv‘zb Wg}«, %ﬁ%&% &61’/e T béiect bt 66595 G

previously steri tion t ereo
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

éxample, intraosseous infdsion, 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 -
mmemwmmmem&mdwmmWawmmnmmmwmmmmMsmeMMmsmmbmp-
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, wWheindegigitions are prepared by uniformly andPCEAIRANGNETRringing
into association the components of the oral compogition with a ligquid
carrier or finely divided solid carrier, et 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 pia'tﬂe'al'@edmhdistﬂle@maiernsalir@aﬁ@htionbtagﬁﬁab&baseg@ilt&ueh aseguibal safflowels a
powder, granu]oﬁsb{“gadﬁ ﬁﬁﬁ?&e&%ﬁ%?@ il, @esﬁﬁi@a?%%&l%u bpco%utjdﬂaﬁ?&ﬁ@%% hdingd or a

non-agqueous liqui in-wa qU.l emulsion or a water-in-oil

liquid emuls 1cmlysﬂwmas, suple as-mathyb polysiloxane. iphenybpalysitbxane andyaetbyiphenyirslysolpexaae;
components of |Gl GiEshbs HMBRPSIK §dchBs R pRair, Sepatafh %i'jsq‘géi&'@ é%mﬂ“osé)&ferlmafé%

pharmaceutlcall% acceptable carriers such as starch

15microcrystasy "@@1' P@i@@%ﬁee%@?ﬂ@&se-§§@Q’@Bﬁhﬁ2®£@§@iéod'Uﬁkfé@%l@?fﬂ)ice|.*L“f?§%d1 ents
may include l#ﬂ?&é@&éﬂ?ﬁ\eﬁg@}ulé’sﬁ SRR BRI Tor %ﬁ*\ﬂé‘ @tﬁ@oﬁiﬂﬁd BrépaRchisWerBralkdpeig rate .

Tablets may be prggﬁre compression or moul t onall§|w1th one or
0

more accessoq}o"‘@h é'@f@ﬁﬂ yeols 8k lower alkyleng glg%lfgrtegargpéeypogg yiane glvgok Rolyprepylene
compressing lfglyéol Eéﬂwﬁﬁéoél@olmpr@d’yléﬁ@glﬁ:blﬂ Zﬁum@gwm&t@/céﬁﬁ fatfycacidestbrssaehssit ion
in a free-flowin uch a " gtlonall mixed with
S inder. TuoipNTepArRiaP. SopuRy rnde ot ey Sl E R PR dsRE, 20 TARBL ST )
inert dilue@t tragacmttsougcﬁma&acla,cand]peedeiwq@lgr'lé/pwy dweartier oMcauitd el farabdme t0% tnay be

made by moulding,a mi ﬁe powdered composition moistened with an
inert liquid ﬁ%@iﬁ%'éﬁig ﬁgecgmpog UWe machine. The tablets may optionally be

coated, for example, with an enteric coating and may be formulated so as to
provide 25slovotons asoordingoth thedresent inrentiondncluditbose stuitable fot dpplicatidnda-thd 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 contemplates combination therapies, wherein extracts
or compositions as described herein are coadministered with other suitable
agents orwoOreHiee2its which may facilitate the desired tRETIRMMWOIO16GELect .
For example, one may seek to administer antibiotics, antimicrobial 30
agents, anaesthetics, analgesics, or Othgﬁhbone or cartilage growth- or
repair-promoting agents in combination with extracts or compositions
disclosed herein. By "coadministered" ig 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 "seffggfiad@andiormbosiisisi é@&lbeﬂcﬁataml?&or@se%g@w &bk REBBExaibn Trom

seconds, minutes, hours or days between the - - administration of the

two types of a@@?ﬁcépmﬂ?@sa@éﬁﬁes%msa} B@e&@ﬂiﬂﬂ@tm@'tw raay glshedised asp -
example, embodiitvetica dfie §raiexRR®S 67 bbne SUBSRINE IorexanpR L ABYIRdiEoRe, Rydifdxyapatite,

administration of g lipid or an oil, for example Cocos nucifera oil prior
to, or afted, Walanosiep ‘@E“@P‘§@ﬁ$681tlon is administered. 5 The reference
in this specification to any prlor publlcatlon (or information derived from
it), or to any, ma %@%fWh ch is : en as an

 Clon edomon i SATGHE, CREITSANCE 1o, Ryariel, I e P, ST SOt o Dhteand aTaee
publication (darrmamnﬁpuspartmnoregeheuauoneddrﬁmmtlontdf oompdsmmsrbynmtsnteual Bdminigtratioart of

the common genfera QBC?OHJ_ %%e d rléefe ﬁhamacetﬁlca??grﬁsaiuigbe f%r %)eeztgthrﬁzrc’%e with

specification IR ROLG ¢ TATEH
reference 6 t&teaalefaqh&wm@tnos@éwmfematerxso’qb[e)asr dispeisitns sahdauredlemowdeme foardbest rued

as in any way ghimidddsus phparstiohbtent mTe@t?ble%bTﬁ%ﬁE.HPHust 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



Examples 15Example 1 - Preparation of a combination extract of Vigna marina
(Burm.) Merr., Cocos nucifera L., Tenninalia catappa L. and Hibiscus
tiliaceusw 20tip6921¢onut oil Coconut o0il (200 mL) was ad®R€EW/AIR0DMHOEITI
shredded leaves of Vigna marina (Burm.) Mem (100 g) and fresh shredded
leaves of Terminalia catappa L. (100 g) ﬁpe mixture was placed in a
crucible in a water bath at 100C.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 Terrﬁiegapibangwaalaﬁpwpenentswé@ea@aiégmmﬂ%weto@ﬁ@@mw&m&@e@mﬁyw%f a
green nut of Céeﬁs%tewﬁ‘el&erﬁ&e Iacces(s%lC}Qngie)dleﬁ@d nﬁaemer%haﬁée&nﬂe&mbnsoaﬁe Prepar&ChyS

tiliaceus L. (100 g). The mixture was left to settle for h and then

filtered and plﬂ@g@éandceﬂr@e&yﬂe@nguﬂte ass9eiafian the somponents afke Q:'@Jc?@m?ém@ﬂi’thmﬁas
then inverted |ghdcanlePaicifelpdivided $8id el of B6h diittieh, FResiay Shabing telprodtet bl £ ied .

Any remaining moisture or, solid in the mixture were removed by decantlng
from the solidherdpsigd eAMPOSR 0i1. The coconut oil was then heated in a hot
water bath at approx1mately 56C and filtered The resultant filtrate
contained a c¢ tlon arlna é i

Pacifera 1, Xompean ek ot B3 aonsiale Rl bt 7 dubiks e t0sSGEIBg) o e
2- Preparatiomnuchfaseelatine ot BPMGE cabs&tesscaalsetstalabletseeaeh Eontalhm@ a}pnédetermmsd gmauntaceus

L. extract in c¢oconut qi ﬁed ba liaceus L.
(00 6) were SHACORReR ol nd BndRas TRRAT AL 5 BiBA I R T

cold pressifg aqﬂnaeus&hqlucl sraison@duedusdiquid or.as anroil-inewatentiquid amnmomdbmmm -odb Hquiiely
heating 5 the % 5 re. The cold pressing was carried out by placing the
Hibiscus tlllaceus ‘L. and coconut oil mixture inside a new coffee plunger
and- leav1ng the mixture to settle for 1 h, the plunger was then depressed

thereby extraqiykhthe'chifipdsilich is FRfuldiblas BaRuIE fe L6hipbnen o‘F’iﬁeBﬂaﬁcoﬁﬁ&%m@n thaypeler S

min and the plunger deﬁressed again to .release more oil his process was

repeated 5 tid@ulated with /e P&l”i?ffethgli%e%%)’ @E@B@@i%&ar"%éﬂ‘;ht?fe staeh, Haciasena s
prepared bys h%d?dcﬂ@talhﬁéh:@lluﬁé@én‘éféﬂﬁhc&nldm%@eﬂdﬂltlénal ﬁg‘r@dléﬁﬁmhﬁélué@l&bncants 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 _componehts 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 active/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, 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 cocoriO 20111069ty remaining moisture or solid in thePEXRAXROW/OIEr cold
pressing or heating and filtering were removed by inverting the coconut oil
extract and storing it at less than 20C uptil the coconut oil solidified
and then decanting the solidified coconut o0il; 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. (@mistralion efdhe-tworlypes-efcagents: Be-agernis may: bes administezesioin amrgrdeindon eft

to steep for g,k Igaﬁboﬁlﬁﬁﬁ\?&}hevﬁ?ege%mloﬁm Qte%‘jadrﬁllﬂi@trm&’ rErldiigceus

L. steeped in a égcond aliquot of ethanol W@OO mL) for a further 6 h. The
resultant ethzXampleGoeasweigranbprioeier @t&a&@eﬁ@ct@b@mmsﬂlomadm(m%L More than
half the volume of ethandl was removed by heating above the- b01llng point
of ethanol. The coconut oil was then extracted by decanting from the
solution foilow1ng standing for at least 2 h in a decanting vessel; or by

inverting the Tgpaganbe imtﬂs mﬁﬁﬁloébﬁﬁprﬁﬁﬂmﬂc%n{d? ifoFmatiesderifeadem AP er 9Bl l the
coconut o0il solidified en deca solidified coconut oil. 25

2.3 Hibiscus g&aitirg@gﬁg kﬂ”“e&ﬁ%'a%‘ﬂ S"PH“’@@&%&E@ Cepal a%ﬂvi%?&’ﬂ?{&°@9@§%{@t°£89¥ in
ethanol and hm@mQ¢§@@Qmmtﬁhmaﬁm@ﬁhmmﬁusbeﬂmhﬁmhc@ﬁm&ﬁ@n@@mﬁanha@ﬁ%m& L.
(1000 g) were 1 rsed 1n 95-100% eep for 6
b The et hano PoN8 e SREROT ERER opvadde 1 e it ot eayol bwpeh s sieefcaluABER 1o
second allqmot of ethanol (2000 mL) for a further 6h. 30 The resultant
ethanol soluti Wit or an
SuivaTent hydRop SRR AURGR B fol bR, AEL T waRTRIERE TR AEBERR, s
hydrocarbon 1aheud nathe construed asinmnylway #nitingdhescape offhedm@ntiei-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) Exampléscohol (250 mL) was added to the
extracted hydrocarbon layer. To this coconut oil (250 mL) was added and the

mixture agiiaFectxamdle 4 1 Preparation of ﬁ@hﬁrﬁtnon%hﬁadl@fdmawbmamﬁ) Mes\Cueo8 from
heating the mixture nuclfé:r:gl E Pen%i%%ln géaagppaIttan%];-ilblscus El}gceuscﬁ 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 Vigné marina (Burm.) Merr., Cocos nucifera L.,
Terminalia catapfa L. and Hibiscus tiliaceus L.



5 2.4 Hibiscus tiliaceus L. extract in coconut o0il following extraction in
ethanol The fresh crushed bark. of Hibiscug tiliaceus L. (1000 g) were
immersed WO 20846920083 ethanol (2000 mL) and left to steepPE€BARITDO0THIS
ethanol wag then removed and the Vigna marina (Burm.) Merr, steeped in a.
second aliquot of ethanol (2000 mL) for apefurther 6 h. The resultant
ethanol 10 solution was agitated with coc¢onut. 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 concentrakxample 2=direpacationofiextractsof Hihiscusdibiacetddk: 50% ethanol and
then decanted 281f‘,_1ﬁ Yoy té&sy_n trgcﬁi mﬁayers The decanting of the coconut
0il may be fa of a low boiling point hydrocarbon

to the mixturdhekesherushed bark efdiibisass tilaseus e300 ghwere imrarsed in coconutwihd 00 mign The
inverted 15and,efQkR PrepdredtsyTd Ev@sz‘mﬁﬁugﬂm}é&}éwﬂacéb?@ aﬁ@é‘o‘&&h‘dttouﬁﬂxiuregalb}ﬂéaﬁﬂged or

by decantln? in s separation vesse Example fect of inditvidual

extracts ofd HikimXYE. Eflemgcp@g%nglwas @@{ﬁeéi]@ﬂwyz@@@%@%ﬁ@ﬁ@ﬂeflawstr?@d seeeritaley of
the extracts pgReRsE @ﬁevﬂ@ﬁéémdﬁg@aﬁm@m@m@%ﬁa@e PRetfddi AR phider vadheut . A

daily dose of 1 mL of Hibiscus tilia act in coconut oil (Example

2.1) and 20 1 daRressed ﬁi’ﬁ%’s’%ﬁ‘[ﬁ@"’{gfﬂ‘i%eﬂﬁ "L"“&{é@%@@ t%??“'éé‘?{a?nf&’iher B g dne; )

The extracts %@ﬁ%r&Rﬁ%&ﬁ@mﬁﬂ@kﬁﬁ&iﬁ&@@LUh@p@ﬁ%§h@%ﬁﬁ%&@§ﬁﬁ%@ﬁﬂ@imMQ@mbaCkS
of 10-14 week old femal% The control 14 week oli female rats

ts. were 1(
Crested daiiy WAS ObiaredaNneE e SXvacl Has BREred By heaig, (s Hbiscs Llcous L Ala GXoMROIb o 1p
show the higtodixtgey wasthebledinsiciutibletin & waterbath@f 10020=for 20t adnavedfamttheticat( ddd)

after a dallyﬂwnumﬁ%m%ﬁ%E% mﬁﬁm%%@@%%m@?%cmmmﬂo n g%%ﬁ%%%luﬁ? %ﬁétlon of

Hibiscus tiliaceus coconu OWITl ractlon
with ethanol theDéxtract after halds pressing be beatingrand fillesirg \meavemomdtbythwmngxt;eceocmuhmls

limited aCtiV%&%ﬁéﬁdQQﬁg: 9w$§ﬁﬁ§ﬁgﬁgniﬂm ﬁ%ﬁgﬁmﬁ%%mﬁgﬁdgﬁﬁﬁ e sdieices

hypertrophy o 1um an ell appendages 1 particular
hair folliclesmmmmOmﬁﬂaﬁg@@@m@ﬁﬁﬂwﬁmwmwméct1v1ty of the extracts prepared
as describgg in Examples 1 and 2.2 on skin was carried out. A daily dose of
1 mL of the extracts were apolled tOolcally to the epithelial surface of
the backs of leissus thacgust d ¢ aitfallgwing exttackioninethanple control  was the

untreated Sklﬂh@ﬁe&?mﬁﬁ&ﬁb@ﬂ@fﬁ%@&%qm%@%I?ﬁﬁ%@@ﬂw&@mﬁﬁﬁ%d|n951mw66mmw
(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
wmwhaH%smmZWCmmméwwmnmsmedmdmmd%mmmmemmmwcmmm
oil. '

25

2.3 Hibiscus tiliaceus L. extract in coconut oil following extraction in ethanol and hydrocaf_bon
The fresh crushed bark of Hibiscus tiiaceus 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 héxane, pentane, methyl butane or an equivalent
hydrocarbon or fluoro/chloro/bromo-hydrocarbon (250 mL). The hydrocarbon layer and oily foam
layer were decahted 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 ghow the histology of the skin at 7 days of the
untreated control (2A and B); and after a daily application of a
combinat i 206921t of Vigna marina (Burm.) Merr., CocoRCHAIDREWHNO1679 ,
Terminalia catappa L. and Hibiscus tiliaceus L. in coconut oil prepared as
described in Example 1 5 (2C and D); and Hibiscus tiliaceus L in coconut
01l'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 HP%ethatebandiien desettedaitersettingofherayers sWateydehd miyar aloahoH{2505dnwas 10 A
study was cardgghiqiihe Eﬁaﬂecdsrfgﬁrﬁcaﬁ]aﬁla?ef ERfthis %mﬁ‘:?mﬁ?%lﬁﬁ?ﬁasoaﬁdéﬂJa]i?c}fﬁé%ﬁdure

tiliaceus L. prepared as described 1in Examp on bone fracture repair
in oestrogen @giated anchallowsd o selle.-He Hydraserben V@éf?ﬂ@\_’@éﬂﬁmﬂ%ﬁﬂ@ hermixturg fo therhQliRg o
daily dose Ofgﬁmﬁ%m@ﬁdﬁkﬁmﬁXtraCt 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 procegﬂ.}:ﬁf ll@scW@tﬂiac‘é@s]{ré)éﬂ@ct mlfﬁcoﬁm oiffelRwifg &x@&iéh @étﬁanglhehrats allowed 15
to recover) o owin urgl reate cture o e -
cateotony,  andEdEspTvE Bark ot Fbisat facae 1000 8 were Tnersed it SR T efingl
applied daily. (2000 mhjeant ¢ttt géeprf@m ﬂ“ﬁefetﬂanblcviaéllhemﬁémbved@ﬁdcme V@nmmarmé (%mi)mals
were 18 month estroge fic a
rats and 18 m hétg%ﬁdg Pa%%c%@ éﬁq”f?‘hi f@a@bggﬁ)é@? io.[[l@%g‘@ JI:hr?o %"g%ﬁce:tﬁinms
applicationo ofsolufioe mscag:tate:twnhpcbcoautwe&ﬁ@;mt)hé' héx hiydrocdrbon wae flecatied feomitheadotutionas
d, t t th
oo ton DoBRR ARG & A 2h hFbeRRY 3o Dy HELA BT R BT
the fracture Si%da aTwer corsentlation, mmnaﬂsam&n@mogss@mwwn@nanelaaﬂd; thee desadjadalieh and
new bone form%%ﬂﬁgmﬁ&%é&%lﬁﬂe&%%mﬁ?&%h%%&ﬁmQﬂHﬁy&ﬁm&%%mqﬁ%&ﬁﬁ%m%%ﬁﬁﬁﬁ

partlcularly o} te 1 he "amount’ occurring in e oestrogen deficient

bones. 25 Figlbelingpointhydroepiapie thertiviure as 'hapéa&sla@dﬁe&t&& The-eoeanytpilwes heminvertedeture
sites of uRfreakacePsRECRHCIRE ife 6B/t & 6’Ps7élﬁlfé@b’?by966%?§tﬂﬁ€ﬂa)ssé’ﬁ%%ndh]%@s%é@d

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. ﬂmlphﬂfadwémdmml exgracts of Hibisqus ditiaceus (non skin 1 ous
formation; noto £ e?%ﬁb‘ﬁ& wti bRAE Whfdéts preparal'ss Je%c?lﬁé?ﬁn @aﬂb?edZ o Bth W8

remodelling) formation across the defect; full bone
bridge union; Caedeut te/}g@ly ﬂ@ﬁ@@fﬂ mheﬁ:’dfwscuaﬂ@ceﬂwpxt@é&ﬂb@@wm@(Eweéﬁ) andwith a

score of 1ygngiglag mﬁcmﬁdéez}@@%kﬁaa% ifiandl ﬁxaﬁﬁl@Z 9). TrO&Fackinere appidd BpEIRD
moderate healing (>50% but less than full fracture_healing or tissue
response) . Afdherepithelial susface of 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 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

TMMdmMthMmLWHMWWmmmmmem%dewstWWMOHMeWMMm
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
oestrogerwOefitifhex1t rats compared to untreated oestrogeRCIARDROHEMtETTatS .
5Example 5- Treatment of fractures A study was carried out to assess the
effect of an extract of Hibiscus tiliaceug L. prepared as described in
Examples 1 and 2.1 on bone fracture healing. In the study a daily dose of 1
mL of the extract was applled topically to the epithelial surface of 12
week o0ld NZ white rabbits, following a surgically created 20 mm defect of
the ulna (including periosteum) by osteotomy, and with no graft or 10

substitute f£ildgqias JEREIFSNGFHE RistoIBsy RIB SkiPst 7¥aysar the Antfehted SoAFG (ZAEhB8] endfor a

total of 1 week..Control animals were 12 week old NZ white rabblts with no

topical applldﬁﬁhﬁﬁ@MﬁPm@ﬂ@"8%%%@@%““%%”@“ﬂ%@%wfgﬂﬁﬁﬁgﬁ}N@Edcﬂﬁﬁﬁﬁﬁﬁgy of
the animals Wa@nﬁr%ﬁ@éa%ﬁa“@ﬁd:ﬂbmﬁlkm&@ﬁn @démnﬁllpﬁépa@@asﬂdeis@lbéﬁwaah@ﬁa and

new bone formatlon 5A to 5D g ra

R mon en So G ey end FIBEFLS Rl Racot SRRP A S b B L e 2 2 O pf
fracture site .f)Thge ﬁﬁ@é@%@l%r&k&@mﬂﬁa%e@a@cﬁﬁrﬁ@@thypeﬂrdphseofmetepmmm anfl the
Hibiscus tiliac§§@gL. on the %@@}%nz qf the fracture. After seven days =
there was sigrff ?PB?L@?"QE&JP@E' Lhay, %lﬁgﬁilon new cartilage formation and
greater vascularity at the fracture site than in untreated or control

treatment fractions. 20 Figure 8 is a graph of the bone dgrowth score which

shows the bone heeaz&rhﬁmofre%@nﬁ&ﬁmﬁeﬁﬁaasﬂemnuﬁdmaésaodaﬁaéfreregt oRes e
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& 'la? T Blbjseus thacais | pleparad

following é@oﬁﬁ@dys%tfé?ﬂ d,out 1q,as58ps thp effect o @’lg’it@(it
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bon rowth; r 1

meed Ta o 8o R ShbatLds Tl ohie S w T Bul DBk o
with new bone gmntt aldtoeétwg@,dehblent (Aeafiesadmofiedlal g Gwieeks) rasvandtBreontirofl ratowith
cartilage; 7 5 VA Catg%ga COY%fOFSU%ICaI roc%ure(\)r]\é—giarrgg&ﬁ at ggwée 5 and e, rals dlibwey SPace

forming. Afterey%ﬁws' one ormation at the
fracture sife tg mm@douwmngla mgmaltmmted iraqmi@efut@ femurrby esteatamyrand operativg repairi ng

extraction withy, GihanGdion efhg éxtr‘é&%s éggﬁﬁed G fotretest ﬁﬂn’fa%grorta]fﬁé’r E@Ne@%t ]@oﬁfrbp iscus

tiliaceus L precilipitate of diaté density in ethanol

Intermediate) animalsrwerestfmenttoeld, @@ﬁr@qeﬂldemb(@ue@e&remwé @t age<; wﬂﬂi@;&a@ 18
tiliaceus L lr}ncﬁfﬁ}b?’o“@tjs wﬁﬁ%eFBWMd wﬂif nGPtofica fioh QR-theBktaRC mtgﬁveé’iégﬁéa

marina (Burm.) Merr., Cocos nucifera L., and Terminalia catap . :
coconut oil £ dlﬂ@@ﬁ?féheé@lﬂ\_aﬁd@iﬁeﬁiiﬂ'trb@ﬂ'ﬁ%%ﬁte(‘@@ﬁ@ fo_ the Qaﬂﬁage amﬁﬁ'&e 6-

Bone formabaonyrgton Vi dalfg fRfifal 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 exfigases BA to3H sﬁ@nﬂeﬂﬁsﬂoldgsbmlméﬁbdtwe site. Theaesaitsindivate tatdnsisenshcvadiaget 12
week 01d Nz Wrb%o%«% anglr?é)wl gbﬁé forma%on?vflo ﬁJg the caﬁlFéE‘gl c%%sl cﬁ‘—fhe%rea?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 level postero-lateral fusion using autograft
harvested from the iliac crests. The extract (5 mL) wasg applied daily to
the test WOMHIGIAAdr 5 days and then twice weekly until PETAXRAHNO167The
control animals were 12 week old NZ white rabbits with no topical
application of the extract. Figures 9A tom&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
gsite of the auto%haft After only seven da ere was more bone formation,

new cartilage ¥&§ there s a,5ignificantly thigher-Jotal @ﬁ?ﬁ@&%ﬁo&fokﬁ% fracture-healing and fissug han
in untreated Omspomss e fiEchradBe S treRisPessigardefidlenitalasmididy 15 UskeatéPocsiisen the
histology of %ﬁ g %e at 6 weekg. Figure 10A shows the histology o 15
the control au @@ at 6 weekg, stained with Haematoxylln and Eosin
covering the entire spinal fusion mass The transverse processes can be
seen at eacg end of the mass w1§ e%v$h§mezo %% MArrow Spaces and dense
cortical boine (A) and adjacent - veNiat §8cess ig a small amount
of cartilage (BjtudyTwas damiad: out o gssesstthe dffectmof nmextmmmﬁm thiaveussit. piepared. asible

mmes io predonbinbdbif s {633 (th ol GHNGE nedily \EREWSE0R e o . SR
Figure 10B shaeifactwas applied dopisally taothe epithelial serfacedf 12uneekyeld NZ white rabbits: ddllewingsz ained
with HaematOXYQuPegt&al [ RfdateP S Eé?éé?dfﬂf&ﬂlné:@-ﬁlu ?%Fo%teﬁr@lb%&e Wléﬂgwmﬁrﬁ%raﬂ??e

transverse processées can be seen at ea mass wit

formed mar#8w %Bﬁﬂ@@sf legn Jherexact was anplieddailyde the tesh pnimalsiforn a fatak et week. ©aetrob 5
transverse Progfmi wefe £OIeR 618 NEZWHREHDERS Wih r{oBtb%caTQ@né%%%f fhE 3QAMe0 5% 1 fegin  the

autograft are barely visible and are mostl sorbed and placed (C). The
centre of the radiology And fuistalogy of tﬁ%’ﬁlﬂ?&ﬁ?ﬁ?e% with Rarticlar attenfion E?@V\;o gatlagedndpaces
(E) and some npwbsmevyematepne. (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 i§utFigures 8A o Sopatevadioghaphs i the btsd@eand:EiguwsmmSGF DU @TD shipvi histdlogfos 1on

mass as the b t 1e wa ed until
the fusion maé@e f‘%k]égfeg{fﬁge %ra(‘:?uﬂe ¥ eaceiﬁ v%i%u @’8&33%39 @%?ﬁf%}q%e@@?i%@ﬁb’%e data
shown in Figudiiackds lswgghaslmetmgmme traeture A&ﬁ]semndaysdbbrgwwpgmﬂsanﬂy:mﬂzreabsme as

strong as the f&rﬁ'iat%ﬁ%{/C&gﬁtlﬁd%gf%m‘gﬂottkﬁn@@5&?@%&!@&?&% %E@l%%@@éﬁ?no@%ntﬁegffg gath-
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control treatment fractions.

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 method of investigating the composition of the extracts was developed
using gas chromatographic-mass spectrometric (GC-MS) analysis. For example,
GC-MS anaWQiH/068x4carried out on an extract of HibiscuBCTAIROW@IEH72. in
coconut o0il following extraction in ethanol and hydrocarbon (Example 2.3)
and the hydrocarbon intermediate layer. Fjgure 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 extractExampldfleBoneformation fotlewing 4 spinatfusiorcanotgraftoil . In

Hibiacas tin1 oRud s ey 1 obBS PR H O BARASE HbRGIEE A aC L
42.85, 43.28, described jn Bxample 2.4 ehong franﬂtﬂe rBEAIrs in theistudy T Haily d@sgéﬂﬂ.tog/themtraﬂﬁwas
smaller P‘_eaks a‘ﬁﬁr&{ %ﬁi@éﬂ}lfé tﬁé%gﬁh% %Jrfﬁc:?,‘b? eafoid RE Wte%”bi:f%sfo%%ﬁgn%ﬁhe‘ﬁ&ﬁ&mt

oil. 15 1ca 1y active extract Hibiscus

filiaceus L3 mnga blf@ieraésmgied@/el p@sjer@-@mahfuaon using-autegiaft barvgsted famthe diaasiestsodtiecally
active extractypit (@ﬁfﬁ) \% a‘B@E@déﬂ)fto‘ﬁPe%é@aﬁﬁﬁ’éfs]f% dafane thlen Wﬁ‘é]@vee ﬂ%a“cnﬁbEleera

L., or Terminalia caf An extract of claim claim 2,
wherein the exhe-gnfrol ﬁ@m@i%\feﬁfgi”efl;‘c@%"%\ﬂ@te Fapbits withnadapica! QB%UE@%'O” (?Lféhé thraitOv1ne

bean, husk or nut. 4. An extract of any one claims 1 to 3, wherein the
Hibiscus tiliageus L. extract is derived from bark. 155. An extract_of any

one of claims HoUEs 9% fo 9 show xsrays apd 2 GT scap of the; swé@g@@g and; Ynlrgategconteols. The
comprises, 1@ I[Fgart sIbWEmébefécidf theaxthaptd siitrsciattiacaasd/ srboegrewticsuitouhding 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 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.



6. An extract of claim 5, wherein the plant based o0il is derived from plant
seeds or fruit. 20 7. An extract of claim 5, wherein the plant based oil is
derived fwonoOwsoXl4nucifera. 8. An extract of claim 7, wOFAIRMBE7S0COS
nucifera o0il is virgin Cocos nucifera o0il, refined Cocos nucifera oil,.
hydrogenated Cocos nucifera oil or fractigmnated 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 rege%ﬁ@fe@na@ﬁsof@tmc& @m@{n@msgf claim 9 or

claim 10, wherein the composition i§ administered topically or

parenterally. A -mefhod _of; investigating, the composition £ of the; axtragts ~ wase fevelqpedn usingy f8hteral
admrilnésgratiOfbhrbﬁ\@t]@gfaphﬁihﬁg@@mmaricj@@%}é}rﬁ:lyﬁé? Fonéxamplb3oNIS éﬂ%l%}@%ﬁés%@rriedﬂ . A
method for promoting the ation, repair or regeneration, of ne or
cartilage+ In O 80,30 cextact of HiaSous dlisceds - dih,econe ol Tolawing, EEEios in, elpenol g
subject in neqgdrsdatbor{Ekanple 237 freldtelydrocarbonintermediatalayeext ract 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 dagurectRAckows inass. chiohibtbgrams bfean lextcbctof Hibkeusttiliatéus Lwiheooeriut oit ity a
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'  extract of Hibiscus tiliaceus L. in coconut oil were at 30.99, 35.47, 37 .48, 39.56, 42.85, 43.28, 49.04,
- 92.51, 55.97 and 58.54 min. The majority of the smaller peaks correspond to ethyl esters of fatty

acids 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, ving, 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 cartiltage 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 osteobiasts,
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.



