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The use of CAM by sufferers of rheumatic diseases is highly prevalent and increasing.
Arthritis is the sixth most frequently cited health problem treated with CAM in the USA.
Individuals who use CAM regularly are more likely to have OA and severe pain.
35 Patients suffering from musculoskeletal problems are likely to be users of herbal
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although experimental evidence is not provided to support that assertion.
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as a substantially pure pharmaceutical grade. Whilst the amount of tannic acid (or the
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can be altered by a skilled person to suit a particular use, it may be present in an

amount that is from about 2% to about 20% of the total weight of the topical
35  formulation.
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35 In another aspect of the present invention, there is provided a method for the
prophylactic or therapeutic treatment of an inflammatory and/or degenerative condition,
wherein the method includes applying a topical formulation including (i) comfrey or a
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including tannic acid, or an analogue or derivative thereof, as herein described. There
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derived compound, or an analogue or derivative thereof, as herein described, and a
35  second container including tannic acid, or an analogue or derivative thereof, as herein
described. The kit may optionally include a third container including a penetration
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at least partially purified as required. In one embodiment, the comfrey-derived

compound is purified to a substantially pure form as required. The term "substantially

pure”, as used herein, typically means a compound which is substantially free of other
35  compounds with which it may normally be associated in vivo.



conmpound that is extracted by nethods known to those
skilled in the art, and optionally at least partially
purified as required. In one enbodi nent, the
coof2omyssisr i ved conpound is purified to a PCE/AU2007/001753
subst antially pure formas required. The term
subst antially ure as used herei y
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enb %i,mant of the present invention, the

confréy-derived conpound is 10 allantoin, or an

anal ogue or derivatgve thereof. Allantoin is an

oxi dati ve product UHIC acid: OH't s i[f~ N
ON 1 Hn ufic act ; qﬁr&lnmﬁcer h i ment of
the present inve ﬁt' € a%tm ti've has
structure, Yal ifow ﬁg for all
st ereoi somers thereof_ .in pure, mxed o%aﬂ oho Iacemc

the follow ng

form ORL x tN wher ei n: and R3 are

each i ndependently H, alkyl, al kenyl al kynyl , acyl or

ar yin: a gedaink embodimentopt, the seniviarentign, e, atantpiy %F"Vﬁt"’e has the

fur g liidin dg:m%fﬂﬁoturg alimméﬂ& aﬁ&té&b@is@ﬁﬁb the?ébf in pure, mixed or

é ndra end for;rtﬂl y hydrogen and X =
B
x SN
J G
KR
wherein:

Ri, R. and Rs are each independently H, alkyl, alkenyl, alkynyl, acyl or aryl; and X =
OH, OR;, NHz, NHR; or NR;R.. In a further embodiment, 8, R2 and R3 are each
20 independently hydrogen and X = NH..

in another embodiment of the present invention, the allantoin derivative is uric acid, or
an analogue or derivative thereof having the following chemical structure, allowing for

all stereoisomers thereof in pure, mixed ar racemic form:

(4]
x5
RN ' |
G
o)\u I 5]
B, Ry

25



I n anot her enbodi nent of the present invention, the
allantoin derivative is uric acid, or an anal ogue or
derivative thereof having the foll ow ng chem cal
swombamsesss al | owi ng for all stereoi sonmers t rETAGRTMN01753
pure, mxed or racemc formg0 R30-")-" I ~-0 25 R2

Rg WO 2008/ 058333 PCT/ AU2007/001753 8 wherein: R1,

R2, &efkd R4 are each independently H, alkyl,

al ke, R2dnidyRlydre eawihdwenaénm H, bIRylpalk&rgr, taikiydyl, acyl or aryl. in a
ﬁngp% ain emtbgdlinem L35 tF?H %}’3 a are eacﬁm%?g%nﬁerﬂg%ggrggenm Iy
[ nventl on, the confrey- derl ved conpound is choli ne,
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cer gfrm%ﬁvwaﬁt'ﬂhef%%aa‘%tf‘? S e cRee:,
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aciwlsergisuCh HH,, adiditlé, CNMpr opiNtes.C, Inbalicyitdire eanbddiment, the choline
t ar t
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m xed or racemc form OR4 aO a cal~-O OR3 R+ (4)
C]:‘)Zln éMB%Pb bggimerﬁzif tﬁg’pn%éntaﬂfb ﬁﬁlv QF@ rﬂﬁ -derlved compound is

ndepen ent acyl

éar y’Pgefl“H'"& 26 1A ?F"éﬁ‘b’s mwvav'mthe LF%%“ fPM"%G) Rowing for
ar ealiestaboisaneppmadenh byrehmﬁlé@q:&acemuaﬁnrﬁ{oserrar inic acid

is an ester of caffeic acid and a hydrated caffeic

acid anal ogue, as illustrated bel ow
stereoi sonmer is also known a
anal ogues and deri vati
product may also in

- i ved

ré§/ metabo |té’§3

CH

OR,

wherein R,, Rz, Rs, Rs and Rs are each independently H, alkyl, alkenyl, alkynyl, acyl or
aryl. In a certain embodiment, R4, Rz, R3, Ry and Rs are each independently hydrogen.
20
Rosemarinic acid is an ester of caffeic acid and a hydrated caffeic acid analogue, as
llustrated below (the R sterecisomer is also known as salvianic acid). Thus, analogues
and derivatives of a comfrey-derived product may also include comfrey metabolites
(i.e., precursors) and/or jn situ enzymatic hydrolysis products from rosemarinic acid
25 post-topical administration, including, but not Emited to alkylated, acylated, and
otherwise derivatized rosemarinic acid analogues.



(i.e., precursors) and/or in situ enzymatic hydrol ysis
products fromrosenmarinic acid 25 post-topica

adm nistration, including, but not limted to
amoyloesisghss acyl at ed, and ot herw se deri vat i 2€A/AU2007/001753
rosemarini ¢ aci d anal ogues. 2008/ 058333

PCT/ AU2007/001753 9 OH Q CO2H OH HO rosenari S acid
OHO0 aH off CQH . KV HV OH OH caffein mdd tydratsd
caffeic acid Thus, in anot her%eniy8di of the
present invention, thesg 2 gpound is
caffeic acid, or a ddgrivjptive thereof having the
structure of formyk ,  al loawkiigadgor al

stereoi soners thereof jm pure, mxed or racemc form
CO2R3 RIOI rR(S) 5 wherein Rl, R2 and R3 are each

i ndependently H, alkyl, alk nyI aIkynyI, acyl or

aryl. In a certai %g are each
. In yet anot enbpdi ment of
, the confreyw wonpound i S

i ndependent |y hydr
the present inveg
10 a hydrated caffeiyy acid, or a derivative thereof
having the structure of 'Jorrrul a (6),paldpuing for all
stere0| soners theredf in pure, mxed or racemc form
J

S aepeng%w@m Y)\ftﬁé ﬁl’e@erﬁjmve%a fR3 c?/ﬁ\ﬁfﬂ rﬁ&fcompound
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herein, the term "al kyr denotes any saturat ed,
strai ght chai n, ‘ CO,R,

wherein R;, R; and Ry are each independenily H, alkyl, alkenyl, alkynyl, acyl or aryl. In
a certain embodiment, R;, R; and R; are each independently hydrogen.

In yet another embodiment of the present invention, the comfrey-derived compound is
10  a hydrated caffeic acid, or a derivative thereof having the structure of formula (6),
allowing for all sterecisomers thereof in pure, mixed or racemic form:

OR;y
R0 ' OR,

CY

wherein Ry, Rz, R; and R, are each independently H, alkyl, alkenyl, alkynyl, acyl or aryl.
15 In acertain embodiment, Ry, Rz, R; and R, are each independently hydrogen.

Typically, as used herein, the term "alkyl' denotes any saturated, straight chain,
branched or cyclic hydrocarhon residues having from 1 to 18 carbons, the term
"alkenyl" denotes any straight chain, branched or cyclic hydrocarbon residues having
20 from 1 to 18 carbons, and incorporating at ieast one carbon to carbon double bond, the



branched or cyclic hydrocarbon residues having from1

to 18 carbons, the term "al kenyf denotes any straight

chai n, branched or cyclic hydrocarbon residues having

209072008/0%833% 0 18 car bons, and incorporating aPCHaHzN7/001753

one carbon to carbon double1@ond the WO 2008/ 058333
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As used herein, the term "at least partially purified” typically means a compound, or an
35 analogue or derivative thereof, which has been partially purified from its natural state.
In one embodiment, the at least partially purified compound is substantially free of
proteins, nucleic acids, lipids, carbohydrates or other materials with which it is naturally



As used herein, the term"at least partially purified
typically nmeans a conpound, or an 35 anal ogue or
derivative thereof, which has been partially purified
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about 10.0% of the total weight of the topical formulation of the present invention.
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30f ornmul ation (e.g., confrey, confrey-derived conpound,
tanni c acid, or anal ogues or derivatives thereof), as
welThegsticopetwées thirnamiogr(s) obaative Agent(slaandodf peaettatien exffancer(s) in
anYnOtopRhl foftillifih SBdoraifY tot the p%@&ﬂ@ﬂeﬁﬁd?ﬂﬁay Mglé Lg cBﬁB‘f‘derably

anount = of penetration enhancer used He to
f ordﬁBF%quo‘i‘P e Phricah PR eRAMIcE) PERETIBS °E'§ﬁ as(éve %é)ep@)éaerem its
by phasiicbiogidal metivitp and the Srehted aompiitioh iaed trertheramy, whitteis desired, as

ssoeq%t"rgst &P&ee&mﬁgrol 'E‘P-y otﬂ%r ingredients in the topical formulation. in one
embodiment, the topical formulation includes an amount of active agent(s) and an
amount of penetration enhancer(s) that is from about 1:1 to about 1:4. In another




25 present in the topical fornulations of the present
invention in an anmount of at |east 0.05%w w of the
total weight of the topical forrmulation. In a certain
emoonanssss3 of the present invention, the anPEH{AU3$07/001753
penetration enhancer will begn the range of from
about 0.05%to about 75% of 'the total
O QRO s PPGH BTH41EN JUEh &n SORYEN D SHIVe BEHTRLand an
r at amouaediweestraiibreersnanean(s] that isfroma@bowntd -tdgebdytd)2. and of
penetrati on enhancer(s) in the topical formulation
according to the present invention may al so v .
conlgiageiaherybodifasns AHhE Present Renyen, die 3'1“0% &f Eﬂ@ﬁﬁm enhancer
5pr Omﬁatm ﬂecé tﬁﬁlcaﬂ Remalgtidrvie aBRMTLZ%s Yo ARt @iom, ofi the total weight of the
'5&{\ activity and the treated condition and
theo?'ﬁ ga ch is desired, as 35 well as on the
properti es of any other ingredients in the topical

f or pulaatioPid-a ﬂ)é'hef?&\l%n cahkrdi eﬂ?ﬁ‘mon"lfrteij1 er &Q&hﬁéﬂ}l derived compound or
f or mul at| on i ncludes an ano

Plorpdstp s ey pfent
an ALFAARGHE OF SPRAYES ngtpofn g s FrdgtopiRg Pofffyention may
t@boiutthet: lrilclltde tainicudcid] ‘od an hnaleguetdn @erivalive MO0 58338 embodiment,

PCT{h@L@}%) L9185 Qr(\ja e&b&@ﬂ/ﬁﬁ@t tPerEg'te id QR %asz partaallyd purified

mulatiron rnclu an anmount active a
an G%Wﬁ?u"r'ﬁ (%fh%'éﬁéi‘qfatqe%'béﬁ’?haﬂtee'@{‘%'f a@ﬁa@f pRAlgquSAF derivalive

abombreds) hal @e @E&pﬁiadhs%n ak reaﬁryattiaw pueifitcbnippoid afringhieg., at the

2" SR i Kook P R By B RS Al BB 6P oo
1@boutdemvm% dfereofjeor titgnay banerepgred infisalation ag@pia(t;@ast partially purified
ﬁhﬁp%hh@ahd élﬁséﬂgmvc%bhed ﬂuttP@Jh%Fe&%? trerboﬁ,ﬂe@a@r%d 84tebound

or a confrey-derjved co an ana
or (96N P8 dﬁW@F'@oWefEPfPreOf ngnat'ﬂrbeﬁﬁﬁPf 1 SRS ?'ﬁ*a?d'me"t
pr esiemt ;braseanﬁnvem;onayannﬂ:OacfdJ lid bepaiedcdsude ot deast padialiyd purified
e RURY R FuSpalshl Sk i iokiey of 2 cBffey.cerved compound
29 hetosatalogue Oaﬁﬁfuﬂfwﬁé’éﬁ@f)partl ally purified compound
(as herei nbefore descri bed) The tannic acid (or

ana ue o derjvative epf ) e prepared as an,_ .
0 ratieachlis Gpabg! s1aaie PES nERRT AN SliheRh G P e BPiamic

t heacu¢a|sbovtm ipatovaag a polyhenclicidervabifedtsigarconf rey or

confrey-derived conpound (or anal ogue 15 or derivative

thereof) or it may be prepared in isolation as an at

| east partially purified conmpound and subsequently

conmbined with confrey or the confrey-derived conpound

(or anal ogue or derivative thereof), or a conbination

thereof. In a certain enbodi nent of the present

invention, tannic acid is prepared as an at | east

partially purified conmpound and subsequently conbi ned

wth confrey or a confrey-derived conpound 20 (or

anal ogue or derivative thereof).




Tannic acid is a polynmer of gallic acid nol ecul es and

gl ucose. The structure for tannic acid is shown bel ow
as a pol yphenolic derivatized sugar: WO 2008/ 058333

PET 608208833 001753 14 HO OH HO__ HO OH 0 OHPdTIAURED7/001753
C¥H Oa. 10, 045)-cM~grsri Ha- . 11 GHHO 1
HD. OH HOOH NO H O tannic ant OH H OH Reduced to

its component partg, tannic acid is constructed of

mul tiple gaII| el d residues esterified to a sinple
hexose suga,{gwcgre;, glucose). 5 Thus, in an enbodi nment

of the present ention, the tanmgghc ag;;d derivative

~is gallic acid, oan ester thereg i ncl udi ng, but

not limted to, ga c acid di ner L.&der

singularly or in conpi nd&pan and/orypdrtially
assenbl ed towards tapsi’c acid. |p=yet another m\v"%"mzﬁ
enbodi ment, the t c acid anal ogug or deri vaWy

be an al kyl at ed, ' ( H=Herw se deri i zed
tannic at th i jtidnd, Ih-9t anot her "
enbodi nment , ' i dgtie or deri vat i V8EPEY
act as pro-&F ' [ : ni d in situ through
t he action‘&g‘_ I ni stration. Tannic acid
anal ogues al/s {

rosemari rﬁc acid, caf
resvef“&‘t‘ r\ol sal iRk i
rose aC|
phenol i &9 \Nhl bears
curcumn). V\D 2008/ 0583

10

uctural simlarit9 to

PCT/ AU20Q7/.901753

Reduced to its component parts, tannic acid is constructed of multiple gallic acid
residues esterified to a simple hexose sugar {i.e., glucose).

Thus, in an embodiment of the present invention, the tannic acid derivative is gallic
acid, or an ester thereof (including, but not limited to, a gallic acid dimer), either
singularly or in combination and/or partially assembled towards tannic acid. In yet
another embodiment, the tannic acid analogue or derivative may be an alkylated,
10 acylated or otherwise derivatized tannic at the phenolic positions. In yet another
embodiment, the tannic acid analogue or derivative may act as pro-drug releasing
tannic acid in situ through the action of enzymes post administration.

Tannic acid analogues also include, but are not iimited to, rosemarinic acid, caffeic
15 acid, curcumin, resveratrol, salvianolic acid B (the oxidative dimer of rosemarinic acid)
and ferulic acid (a simple phenolic which bears structural similarity to curcumin).



150 OOOHowT T OHHO'? oM OV Me OK crcumn
iewhc acid resverata;! HOH Ho OH HO COH CH
saNi anotic aad B Al so envi saged are tanni c anal ogues
owodeusioyssd ves as herein described that havePCT/AU2007/001753
under gone oxidative dinerizggion with differing

regi ochem stry, ring sizes and stereochemstry. 5

Thus, in one enbodi ment of the present invention, the_ .,
tannic acid arpal dgue or derivative ha§ the structur

of fornlA\?/@l ~.atl-ow.g, for all m&i&oﬁﬁg\(
in purﬂe, m xed or ras

m.c for 0 OR3 Rt

8250"TR§E 0 OR OR73 - MO 0 Rf4 00
R70-- ,yWwoore0 00 &' 0 _or7g™* o
CUFCLHTHA ferufic ackd resvesalrs!
o OH
Y
ﬂo % H é\ . OH
TATL BlX
MO e COH oH
saivianolic acid B

Also envisaged are tannic analogues or derivatives as herein described that have
undergone oxidative dimerization with differing regiochemistry, ring sizes and
stereochemistry.

Thus, in one embodiment of the present invention, the tannic acid analogue or
derivative has the structure of formula (7), allowing for all sterecisomers thereof in
pure, mixed or racemic form:




FW ARtO-~r gRI8 Ra ORR, R RIsOORSs R3 R,

WO 2008/ 058333 PCT/ AU2007/ 001753 16 wherein Rl, R2,

R3, R4, R5, R6, R7, R6, RO, Rio, Ri, R12, Al3, Rl4,
RYD,20RDE8333A17, Rib, Rig, Reg, R2,, R22, R23PCRAN204FEP1753
R25 are each independently Hg al kyl, alkenyl, alkynyl,

yl

2 o B e i R R0 PO 150 s 2
R, 820, RL7R2FRE, RiRiagd RE2we e&h, inddR@@denRP B, alR2Alienyl, 8@yl, acyl or
ar &, gagh, LGERSIABAIHY A RIS, r B, AE Ry OISR, R, R

dlnen present T nven the tannic
an dhedle Ror RiedBrei ReaBew Beej Boaqfieh F"%Ra@f%eaﬁF '"gﬁpe@ﬁﬁ’l'tbfgﬁ‘ﬁ%'oge"
sor derivative thereof having the structure of fornula

(8) ng_for t r
1R Rty i PR FBpk B Yangi B Falogue o

\/\herleeva'nIVRlS, gz, adkB on AL arEoguecoredsivativa degieqt diaMing yhastructure of

al l?&]mulaatby aduing 8 éﬁb’éi@féous«ﬁﬁ-‘é‘é thefeofih Ylire, mixBd 8r Ei€drhig fofm:

enbodi nent, R, R2, R3 and R4 are each independently

hydr ogen. In yet anot her enbodi nent of the present

i nvention, the tannic a®y ogl@Ry derivative is

curcum n or an anal ogue or I'yative thereof having

the structure of 15 fornul , allowng for all

st er eoi soners thereof i*f‘rzcbure m xgd or racemc form

OOROORS ORz Clt) R3 whererp RL, R2, R3 and R4 are

each i ndependently H, alkyl, alkenyl, alkynyl, acyl or

1@“ hereujl ﬁh E,Cﬁratnﬂ'ﬁp a?‘é‘@h‘aﬁiﬁrﬁ%@ndeﬂly Bﬂyl%ké‘&ﬁalﬁ%‘yhacyl or aryl.
ependen ogen and eqc nd
i nd@géﬁ@%ﬁsm§°%?mﬁ sy and G #R eﬁ%*t indgpepdafly hycrogen.

enbodi nrent of the present invention, the tannic acid

an i [\ VE [ dy.0r I
By, ST AP 5 o S8 85
( 10c)erlvatlve dsvicurgurior orzan arsat.lqgue cﬂrwﬁé&tlse tthiseas draving, thay pleucture of
1871 X8 eh M (o5, 3G rof A fdreoisomers thereof in pure, mixed or racemic form:

wherein R;, R,, R; and R, are each independently H, alkyl, alkenyl, alkynyl, acyl or aryl.
In a certain embodiment, R, and R, are each independently hydrogen and Rz and Ry
are each independently methy! (Me).

20
In yet another embodiment of the present invention, the tannic acid analogue or
derivative is ferulic acid or an analogue or derivative thereof having the structure of
formula (10), allowing for ali stereocisomers thereof in pure, mixed or racemic form:

CO,R;




CO2R3 RIO (10) 2 WO 20081058333 PCT/ AU2007/ 001753

17 wherein RL, R2 and Ft3 are each i ndependently H,

al kyl, al kenyl, alkynyl, acyl or aryl. 1In a certain

ewbaoaissrisy R, and R3 are each independent |y PRVAUHYEPP1753

and R2 is methyl (Me). 5 IRpyet another enbodi ment of

the present invention, the tannic acid apal ggue or

der AR, Fs 24 Eb areatach Indgpensintyrid) iyl ARSRY I eyl

t hai geéridiasmbglimére, Band¢;wreearh indepentehtly Hylibpen and R is methyl

alu gsng for all stereoisoners thereof in pure, m xed
racemc form OR3 RIOOR2 10 wherein Rl, R2 and

1@6are each i ndependently H, al kyl, al kenyl, alkynyl,

SaCWx yef aﬁétb{ér eﬂwﬁbdlrﬁer@%tt@édlﬁréégmoﬁwmm,,tthanrRZaaﬂChnRBgue or
[o

th éieBYag geellﬁ reﬁﬁi}%{lﬁf i°F ﬁX apélﬂ%leggr Efrla tlvs rtnerﬁ&anagg %l’?e gtfructure of
derforvaita (¥ 6, altomingdofall stmgola@met&stberebfnn pire, fﬂwdwfdﬂceaﬂc f°fm
techni cal grade, an at least partially purified 15
extract (as hereinbefore described), such as from
nutgal I, a standardized extract or, .altegpatively, it
may be of a substantially pure, pk gceuti cal grade,
or a derivative t@@beof, In Qone & li ment, tannic
acid is selected fronmgie™g 1$7sting of (i) an
extract of Caesal pinia osa, (ii) a mxture of an
extracts fron1caesalpin1‘f%pino§ Quecus infectoria
and Rhus semlata, (iii) ext 3Et fromthe galls of
Quecus infectoria 20 (iv? an extract fromthe galls of
Rhus sem alata, (v) an extract fromthe wood of

105c Hhesys Rs F.ane R aiej each inderaprigntiy i, alkylr alkany’s alkyrvt peyl or aryl. In
wo ogeeibinGafidoainat, BatH,\eAd Q¢ Besathvindepeni¥iitly 8jdrédea. anount
of tannic acid (or an anal ogue or derivative thereof)
used in the topical formulation of the present
i nvie ttheo purpes®s é thel presend iygntinstanhit edidpen aro Analegus (Air tdegvative
25 tner%f' %&,4{5 W28 in ke 18R oba t@émsngraa@ AAargRY r;shmhlna,sunned

i s at eas % of the total WEIsg eto&g
5 oreriRdt ﬁ%ﬁefelnhefewedeéﬁ%ex (SHE @S e %&?ﬂq % stapslqjdigeg exjract or,
anadn@gwaafecy it ok e/ oft 4 ‘sﬁ)stdm&a{"?qfu)e payrniaeewtisalchrade, ana derivative

t ot a?r of, r?l?h Omchﬁrﬁgn?qgﬁﬁc %c@ |'é Qe@a&’tf rorgwgﬁ'&lup &Jﬁ‘é‘.?ung of (i) an

anovdragt oé&ge@t!pm spfn@sapﬁlbg@mturﬁmi @ntexisacts frofe rC@eera spinosa,
Pr owi, 888 infectdPR aR@ RnliLEdmibAL i Bn extract from the galls of Quecus infectoria

20 (iv) an extract from the galls of Rhus semialata, (v) an exiract from the wood of

Schinopsis lorentzii, and (vi) an extract from the wood of Castanea sativa (chestnut),

Whilst the amount of tannic acid {or an analogue or derivative thereof) used in the
topical formulation of the present invention can be altered by a skilled person to suit a

25 particular use, it may be present in an amount that is at least 2% of the total weight of
the topical formulation. In one embediment, the tannic acid (or an analogue or
derivative thereof) may be used in an amount that is from about 2% lo about 20% of
the total weight of the topical formulation.

30 In yet another aspect of the present invention, there is provided a topical formulation
including (i) comfrey or a comfrey-derived compound, or an analogue or derivative



including (i) confrey or a confrey-derived conmpound,

or an anal ogue or derivative W 2008/ 058333

PCT/ AU2007/ 001753 18 thereof, and (ii) tannic acid,
owoasnsassalsogue or derivative thereof, as her BCIWAU2007/001753
described. Such fornul atioggmay further include a
penetrati on enhancer, as herein described. The tannic

aci the(esh 287 41 LIS 361, e analopyeor dedyatiye hefrgy; aggerein described.
pr Spat eemastoamagtiutheamtiudéa parfetratdnl ephpnoet, fas berenakpoibad
during (e.g., at the sane tinme as) preparation of the
confrey or confrey-derived conpound (or anal ogue or

derThe danniceadich & @ppipgusr of derivatiyejaeregi E}?&lb@cpfﬁ?ﬁfed as an at least

5i Sgbﬁhllyoﬁurﬂléd a;amaburidea&tng p@rgt | &l hy sﬁﬁfel fmeésp@mpasan& of the
and s

b
cofP LS. Py ek e OREP g PRl & vl Mooy t may be
t herepafey, indsolatioocashamat ilemst parbalyopurifiech camp@intiaand subsequently

en’%@rﬂbnﬂ@ﬁ‘@v:tﬁfw%n@y W fhe %Bﬁlfréﬁéf&ﬂﬁéj 95‘mp01.9d t(@rniHafbgﬁé; lofl gbrivative
prepar ed as an at | east art I a

urif conpound
D deitads a0 ATPpaiceBPRILl SEHaT SRPopeto! S bresen inventon,
10C g mdnniyacite isi preshrexb ag aﬂ rad ieasir paatizly qnguutezd o:rom;heuno\/attd subsequently
t
| n\%él’?l?tlgd \n)it{? c%%‘freﬁ??tg t?i)r f%mg@}eggé%%n dp‘ &)‘i 5a?| gﬁ?{;t’b g%nvatlve
or thegedflvat i ves and the tanni c acid anal ogues or
derivatives are pharmaceutically acceptable salts or

prodrugs thereof . ed her t he phrase .
Ty HeelneT EEBrma ol e peEe s ap e Ry crived compound
15deraoaleg1ea oc ovpigatives t &radt tivnytatic cani caanalguesnder derivatives  are
lysis to the 20
B o e e ) or 1o

phar maceutl cally acceptable salt thereof. As used

hersgiuged héreinp hegdease Pirairacsatidale atdeptatle peginap hypicaly deénotes a

typi 0 [ h [ [

of RafiBront i8R B8 bl undel By RyLboliihs e By Q6 it o e
20s pspedifieddcora®ued ipguacivaneenhadr osa neftarmacgiksglic argeptagle sait

ot edradsse undesirabl e. A conpound for use in the

formul ati ons of the present invention may possess a

sufficiently acidic, a sufficiently basic, or both

f urGtused abre@r theprasa nplhmmubaﬂg baceplabletsaii ty;.‘ncam ylemitesaa salt
gﬁlﬁ ret%s tﬂen%lg@gél ‘éfoJfftw&{e%é‘%'l ﬁ}]b@e%eécudsaé% %38& 9P tHeSpecitied

an ar naceu
253¢ @eﬁ‘?%ldéng datis @@ﬁ'ﬁg'aﬁ'v %H'&PW#@éU"FF%’aP'FyA a@ewafﬂr@se in
s altistomntdtiddeoiIfk progseinsedtibs may ppaesda Rficiehte hdide) aufiiciently

t h%ag’ ogﬁ g&gsfi.ugf:tlgﬁal z%]gupgsglqc} ac&: (ggggy Q&CWV\ﬁtn OE%H % {J%loer of

or 6rg "o gant ¢
notindrgarict e Ptgansulbﬁ%ﬁsesand pReraaNid f%(ﬂe@fgaﬂICSLﬁcfda,t dg, foom a

sul anﬁnea%eutkhwcf:éﬁr&% sénhmw.f arrﬁﬂéé%t’%ﬂf e&laeﬁsueahmncmde
30d| hydr O%E sp a:?s}é( nmet ag gs hat es, (g%/ hos h

chi®se PHPBY sreaqligy;o mpolp %’ﬁ[“oﬂ‘éﬁ”@%" with a

glecnanmalt Gfsqrgmﬁtpagldi at as mcmgmw}d laasesu,nciﬁdmgmmespt limited to, sulfates,

| S QLI YFsCShisulfates, sulfites, bisulfites, phosphates, monohydrophosphates,

dihydrophosphates, metaphosphates, pyrophosphates, chiorides, bromides, iodides,

acetates, propionates, decanoates, caprylates, acrylates, formates, isobutyrates,
35 caproates, heptanoates, propiolates, oxalates, malonates, succinates, suberates,
sebacates, fumarates, maleates, butyne-1,4 dioates, hexyne-1,6-dioates, benzoates,
chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates,



35 caproates, heptanoates, propiolates, oxalates,

mal onat es, succi nates, suberates, sebacates,

fumar at es, nal eates, butyne-1,4 dioates,

hwxoyenes/038383 di oat es, benzoates, chl or obenzoaP€¥AU2007/001753
met hyl benzoat es, di nitrobenzeat es, hydroxybenzoat es

VO 2008/ 058333 PCT/ AU2007/ OOF}??SS net rﬂfoxg{benz L 8Stat
pht IRathagenzeaigs o phthatates, syl 8§tﬁ*ffo’f¥éet”8§” on phenylaceiales,
phehyhdmregiciats, phenghytyptaspi oinates s JaciEtesny biyomg-hpdreybutyrates,

cl iﬁ{cﬁpﬁ + elsqgr{ AES: m@msm%qé@é(ybb%ﬁr%g@finates naphthalene-1-

fartrates, hane-'sul f onat es,
pr swlenatas| naphialege- Eﬁa'&'l‘@ﬁﬁi BH&APIRIRGFf onat es,

shapht hal ene- 2-sul fonat es, and nmandel ates. 5 Dependi ng

L EER T ﬂ%ﬁj?rmungmo%nﬁfwggsﬁén?%zmw@ [ dnbifaiin ennancer,

compoiray comfranierivad cempand Aar v atid £ ghalees %@?fvé@es thereof),

thQ{l@%fe%ued &dﬁ@lsﬁﬁéj hedl 1RO BSAIShHRREY rdt bthppllcatlon of the topical
conte

F OIS Preasr BERHE™ i, SHEOMaR A RELF ippigal formulation
10mtae:r:erahg| o tifee prespnic abmpesition| atay omcit@e oy dinpigrialy such as
%@Fﬁ&% icki e b'lé)n Y dngC! s Cangber mteea@i|énentaw

suc ogl cal l'y-acceptable ails
an opf@rm%:aewagaﬂﬂw@twmcaﬁgﬁ copyeRtinRats H?qddapptsaﬁ fa'\?&i'ﬂ"ens {eg.in
Wm &hve’hﬁnéhaﬁ Q:ra‘éﬁltdrodiﬂl'rieytsu&@dms,n ahwpiesh! Inf mamp kades ohsnay be

@F@? to fnﬁgr‘égr% |9 ucéur?fo‘?ﬁnn% O{g,.c%m@@ﬁ%eg forrﬁ gaa'&'ént into the
15 noqurmgslmre Sgitabfle amnm aref orpartisylar, tnghtyk@mefﬂgd@phcuc acid (e.g., the

geLCSE'\ﬁﬁé;%|£e}gpr6&ﬁzﬂt AérBiu@} tb@ﬁtoﬂiféscmméd trhemoriteiifedMubn as alkyl
S in i s
e et sl ot (o S SR 5okt e fhS), wherein

benthe !alkylgmupmwcbadmnbm 2Ocarbdroatotnegegu ccimeals;jl dialkylkammomum
2{;?%% (L:t«:iﬂaefe‘?ﬂ e gﬁ()(IE}BBtSéT%HhJ—ub olré' {0e§8 Q:Srbgn aﬁérﬁ‘ﬁ organic structure-
2Q kfytr@wmubgkaﬁw amrﬁuapwdmgtase@@ (@ar B@ﬂtha@“cﬁ\‘ﬁ‘ (Garggeenan gum,
di rﬁ%tt&‘l/éarﬂb alckholy AW RD4ItEY caltr lof pritiRbei(B.gl, it commercial product

al kyl p tain 16 to 18 carbon atons), organic
strtf‘&'ﬁ ééﬁ:’cﬂgrm ng, thickening and suspendi ng agents

(e.g., Xantham gum Carrageenan gum cetostearylic

2;%@%%@ Hﬂg%%{s%/&&?ﬁgﬁﬁe l@ée'd uﬁ)EHéC{H & fdrﬁ?rlghonun%f Irﬂl?apresent
28, ENAIPS MR SRR A FONRIOTI, SR By e Fpaegion of

of dilepe fatiiet, alb ldtions Ifon examphe hmrdcealn@dqganta.nemulsﬁymghagents

2" CafBNEIL. honaldic 300l ik ol Spie BRHGH. tndr e

oi n I ons
t hi ckeni ng agent s, enul sifying agents, ant| oxi dent s:

hy gTI%SEbSiéhICfomﬁﬁs adtokdingne ! 1k ﬁ@séﬂ&ﬁﬂe&tlonpmw b%ﬁepaﬂaﬂdn any

(é) e%oélﬁ?'ﬁ'ioﬂev Eﬁqnitng Iﬁglne&gbgﬁljg%tg{, g@qcaé%:%o {?g a@%nélggute o% derivative
c onthersbf) oghelerimamatied parpberoand extraizidtherthan camfrely @reamixgd in a side
(or yaBeidna gy it $8'sb@dr ¥ Bomplete. In another side vessel, castor oil is

" blended with any essential oils until homogeneous. In an appropriate batch kettle, aloe
vera liquid is added to sodium hydroxymethylglycinate and the gelling agent with good

35 agitation. The tannic acid/glycerin mixture is then added to the batch kettle with good
agitation, followed by the castor oil mixture, again with good agitation. The combined
solution is then agitated until smooth.



thereof), glycerin, nethyl paraben and extracts other
than confrey are mxed in a side vessel and agitated
until the solution is conplete. In another side
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35 based on petrolatum or other petroleum derivatives. The specific ointment base to be
used, as will be appreciated by those skilled in the art, is one that will provide for
optimum delivery of the active agent(s), and which may also provide for other desired
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35 polyvinylalcohol and polyvinyl pyrrolidones; cellulosic polymers such as hydroxypropyl
cellulose, hydroxyethyl cellulose, hydroxypropyl methyicellulose, carboxymethyl
cellulose, hydroxypropy! methylcellulose phthalate, and methyl cellulose; gums such as
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Topical formulations of the present invention may also be prepared with liposomes,
and/or micelles.

35 Liposomes are microscopic vesicles having a lipid wall comprising a lipid bilayer, and
can be used as delivery systems herein. Generally, liposome formulations are
employed for poorly soluble or insoluble agents. Liposomal preparations for use in the
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35 Menthol may be also be added to the topical formulation of the present invention.
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30 is/are contained within a laminated structure that serves as a delwery device to be
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affixed to the body surface. In such a structure, the topical formulation is contained in a
layer, or "reservoir,” underlying an upper backing layer. The laminated structure may
contain a single reservoir, or it may contain multiple reservoirs.

35 In one embodiment, the reservoir comprises a polymeric matrix of a pharmaceutically
acceptable adhesive material that serves to affix the system to the skin during delivery
of the topical formulation. Typically, the adhesive material is a pressure-sensitive
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Such delivery systems may be fabricated using conventional coating and faminating
35 techniques known in the art. For example, adhesive matrix systems can be prepared
by casting a fluid admixture of an adhesive and the topical formulation of the present
invention onto the backing layer, followed by lamination of the release liner. Similarly,
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10 R, Hids8Skifdd it R art. The active agent(s), in turn, may be conjugated to the
polymer, conjugated to the nanoparticle or, as a function of the physicochemical
properties of the compound, may be directly affixed to the panoparticle. The choice of

35 polymer utilized may be a function of the particles employed. In one embodiment, the
polymer includes polyacrylic acid, polystyrene sulfonic acid, polyvinyl sulfonic acid,
polyethylene oxide, polypropylene oxide, polyvinyl alcohol, phatopolymerizable
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Rnbodi ment, the polyner includes a surfactant, a
Any suntabie emollient or skin conditioning agent may optionally be included in the

topical formulations of this invention. Suitable emollients include, but are not limited to,
cholesterol, glycerine, glyceryl monostearate, isopropyl myristate, isopropyl palmitate,
cetostearyl alcohol, lanolin alcohols and mixtures thereof. Optionally, dimethicone,
35 mineral oil or white soft paraffin may also be incorporated into the formulations in
relatively small amounts to act as a skin conditioner. The emallient or skin conditioning
agent may be present in the topical formulations of this invention in a w/w % amount of
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also envisaged in certain embodiments of the present invention.
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35 In yet another aspect of the present invention, there is provided a method for the
prophylactic or therapeutic treatment of an inflammatory and/or degenerative condition,
wherein the method includes applying a topical formulation including comfrey, a
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present invention, there is provided a nethod for the
The method of applying the active ingredients separately or as combined components
in the topical formulation of the present invention will typically involve the application to
30 an area affected by inflammation and/or degeneration (or an area expected to become
affected by inflammation and/or degeneration), or to an area affected (or expected to
become affected) by pain, swelling, stifiness andfor lack of mobility associated with
said inflammation and/or degeneration. In a certain embodiment, the active ingredients
(e.g., penetration enhancer, comfrey, comfrey-derived compound, tannic acid, elc) are
35 applied to an area that surrounds the affected site (or to an area expected of becoming
affected). For instance, the active ingredienis (e.g., penetration enhancer, comirey,
comirey-derived compound, tannic acid, elc) may be applied separately, or as
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35 invention may also be applicable to non-human subjects that are susceptible to
inflammatory and/or degenerative conditions, including, but not limited to, horses, dogs,
cats, rabbits and bovine.
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Future patent applications may be filed on the basis of or claiming priority from the

present application.
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temperature at approximately 75°C.

B. Xanthan Gum Solution

In a small container, weigh in batance of the water (50%) and create a vortex using a
35 high-speed lighting mixer. Slowly begin to sprinkle in the Xanthan gum and mix until

completely hydrated, aveid lumping or fish eyes.




20 In a further aspect, there is provided a kit

i ncluding a container having a topical fornulation
according to the present invention, as herein

desxoddnsesss The kits according to the present BCRASRAWTH#753
may further include witten d4gnstructions as to the

use of the conponents in the prophylactic or

t herGapeuti! Eheseifept of an 25 inflammatory and/ or
degrmne biphase mig ohk! wekdh inaastbresiietylonieisicariebeaishethithee, cetyl alcohoal,

di sg/ ah%eT@LQ,ﬂgs@gggL@So@ggﬁ.’u B ﬂg&ntmp ft]rfeslqﬁw&%sa temperature

articles a

s pedi7hiGand mainia| this Jernpsratyngwhije idRgcurt thp selylia Gegomges uniform
Londieleaf. Or the present invention. It is not

suggested or represented that any or all of these

matters formed part 30 of the prior art base or were
condon déaoboldlanknowl edge in the field relevant to the
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FutlUre patent applications may be filed on the basis

of or claimng priority fromthe present application.
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pr egeﬁtsn?aﬂvtéﬂlf d ‘Hﬁ'g%r{'&i%rﬁy@%o@@g Fﬁ'ﬁ asﬁ&e @emea%yeod rrglldmone),
13 hefrankinodrae t(Bosvetiéin) erdractogridecoismpparinal aft!artmtha@@ttjrim Q@tly while
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be *Eﬁ?ﬂ’é'?%?'%&"dHB'WéWer that the fol | owi ng descripti on
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way e
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honpg epsbrmﬁam@ e téh 5 Minutes dr until hbRodenkb@\i Thgn, transfer the contents

ngﬂ%uffstﬁ cgh]r)]gTeEl r?tgﬁﬁe Mzmel}ﬁﬁpf]%ﬁ howl d} %’}3 @%Qlﬁ'ngrgf)%omgon while

eat N
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clear. Pass the entire batch solution through an in-line homogenizer as many times as
30  required.,

Example 2: Topical Gel Formulation

Ingredient % w/v
35  Aloe Barbadensis Leaf Juice 52.1
Tannic Acid 15.0

Comfrey Extract 10.0



20 C eaning and sanitizing Prior to commencenent, all
parts comng into contact wwth the final fornulation
(or internediates thereof) are thoroughly cl eaned
wwdnzoes/esea3s abl e cl eanser, rinsed and proper |RET/AU2007/001753
sanitized prior to use. 25 AgMain Mx Tank Into the
mai n_m x tank, weigh in 50% of total batch weight

wat €868 add DMDM  Hydant oi n and@%l ycerin. Begin

m XCagortdle i ngredi ents at nedi utd.Bpeed, then begin to
hea er. Slowy introduc annic acid and the
Ash%/\%g%ﬁt a extract, confrey SOeze'é(tract, nmet hyl

par Bjessiuani@digent i nue to mix. Hed2the m xture to, and
3TRi Piraé Aubim basPekad Bxtecat apm.»xi mately 75C. B.
Xant hand n Solution In a smal | Ochtai ner, weigh in
bal 5HEME P he water (509 and create a vortex using a
35 Ruglypwp®dd | i ghting mxer. SI®My begin to sprinkle
i n AR againi#ctriRdapd i x untilg 4 conpl etely hydrated,
avoi d | Unping or tish eyes. WO 2008/ 058333 36

PCTPR\D Sery RyfaepaExtract Rgwdepnase %4 x Tank I1n an

1®i | Epitvadiemroext Bxavadt,Powdergh i n castor oil,

cyl [.cone, dinethicone, cetyd,alcohol, Arlacel
165?%?‘%%%&;& aben and olive oiqj. Begi n heating the
m xture to a tenperature of 75C and maintain this
terrgﬁr@éjg;e-r%. jal BruiE$igatidAt i | the sol uti on becones
uniform 5 and clear. D. Alcohol Tank In a small tank,
wei gh in SD 40 Al cohol over a m xer at a slow speed
(usédngmed@xpl osi on proof m xer %o#/wan air m xer). Wi gh
in inic 84gal yptus oil and | eggn oil. Mx until
10 %%’%’T‘dﬁ% becones cl ear angﬁgni formand all of

t he TWOACABF crystals have conpl ¢88Py dissol ved. E

Pr oprdtramyd©l cueominb{kHCp a smal | 1.0ank, weigh in

propyl e gl ycol, pharmasol ve (1zpgthyl pyrrolidi none),
15 %‘ %‘%ﬁ%cense (Boswel | ei n) ext ‘?'ggt and cosnoperi ne.
War niflapteinsol uti on gently while ®PRing, heating to
55C, chyitaicdpoinot overheat. Continggom xi ng until the
solution becomes clear and unifgrgl Transfer the
contd17€8 18P t he Propyl ene d ycol Pink (step E) into

t he oddswobibl Tank (step 5.00
Eucalyptol 4.00
Dimethicone 2.00
Lecithin 1.00
Tetra hydropiperine (THP) 0.25
Tocopherol Polyethylene Glycol 100
succinate 2.00
Cleic Acid 2.00
Linolenic Acid 2.00
Propylene Glycol 5.00
Methy! Paraben 0.20
Propyl Paraben 0.10
DMDM Hydantoin 0.20
water 50.75

Total 100.00



20 D) and m x for approximately 5 to 10 m nutes until

the solution is uniformand clear. F. Final

Preparation Transfer the contents of the G| Phase M x

TawdeofmiseyssC) into the Main M x Tank (step ACTHUA00MNTS3

for approximately 10 to 15 mgwutes and or until

uni form Wen the Xanthan 25 Gum Solution (step B) is

conpletely hydrated, transfer it to the Main M x Tank

andwaiekmbyp als@ pe repkacedhibyedrisuddlerhentekbwithi Alod jeise.or unti |

honogeneous. Then, transfer the contents of the

Al cohol Tank into the Main M x Tank slowy, avoid
Examplegt: Topicak Graam Fappuladion & xj ng t hor oughl y for

approximately 15 to 20 m nutes until the solution is

uni formanpd, clear. Pass the eptire batch solution

t hr oué’ﬁrﬁﬂe’”n-l i ne honogeni zer’ég’éwrmny times as 30

r equi Ashevag@chafexea@) Topi cal Gel3.08or mul ati on

I ngr edi&iiton% W w 35 Al oe Barbadgpsis Leaf Juice 52.1

Tannic Acid 15.0 Confrey Extract 10.0 WD 20081058333

PCTI ALPOeY/ B88983 37 Qycerin 2P castor G 1 10.0

Xant hevanKiwensk: @xtrdeént assi um | odi @000.2 5 Citrus

Aur ant }f.gnnDul sis Seed Extract 0.,%, Lavender G| 0.2

Eucal yptus G| 0.2 Ashwagandha Root Powder 0.1

Devi | sangica@@idRhi zome Extract Powdd0 0.1 10 Epi nedi um

Leaf {g4fefact Powder 0.1 Kelp lsgmonaria 0.1 Exanple

3: Topi cal ‘IDr ua Formul ation Ingreogi ent % w w.

RosenaPPH ¥ acid 1.00 Tannic a&%® 10.00 Tetra Hydro

cur cubmaatyps piTHC) 1. 00 4.00
Cosmoperine 0.30
SD 40 Alcohol 5.00
Cyclomethicone 2.00
Dimethicone 2.00
Pharmasolve 2.00
Cetyl Alcohol 5.00
Arlacel 165 5.00
Kelcoloid HVF 0.75
Propylene Glycol 2.00
Menthol 4.00
Methyl Paraben 0.20
Propyl Paraben 0.10
DMDM Hydantoin 0.25
Lemon oil 1.00
Total 100.00

5

Example 5: Topical Cream Formulation B

ingredient % w/iw
Ashwagandha (extract) 1.50
Castor il 1.00

Comfrey (extract) 2.00



G ycerine 5.00 Allantoin 0.50 Cetyl Alcohol 4.00
Arlacel 165 4.00 castor oil 5.00 Eucalyptol 4.00

Di net hi cone 2.00 Lecithin 1.00 Tetra hydropi perine
( WMaPposmseB3 Tocopherol Pol yet hyl ene d ycol 1MPGT/AU2007/001753
succinate 2.00 Qdeic Acid 300 Linolenic Acid 2.00
Propyl ene 3 ycol 5.00 Methyl Paraben 0.20 Propyl
Par abeiPsyel DMVDM Hydant oi n 0. 28 water 50.75 Total
100. OBysMn 2008/ 058333 PCT/ AU200.p6001753 38 Water may
al so l.aced by or supple ed with Al oe juice.
Exarrpfagmi%%&?opi cal Cream For nu 'gpi on A Ingredient %
w w ABRggandha (extract) 3.0090Castor oil 1.00

Conf r g¥e {@%Juicdct ) 20.00 Frankgnroense (extract) 2.00

G yce nog. 00 Tannic acid 10. 9.%0 Water 26.40 Borage

oi | .'l% "Eucal yptus oil 4.00
Eucalyptus oil 4.00
Tetra hydro Pipering (FTHF) 0.25
SD 40 Aleohol 8.00
Cyclomethicone 1.00
Dimethicone 1.00
Methy| Pyrrolidone 1.50
Cetyl Alcohpl 4.00
Arlacel 165 4.00
Xanthan gum 1.00
Propylene Giycol 5.00
Menthoi 4.00
Methyt Paraben 0.20
Propyl Paraben 0.10
DMDM Hydantoin 0.25
Lemon oil 1.00

Total 160.00



Cosnoperine 0.30 SD 40 Al cohol 5.00 Cyclonethicone
2.00 Dinethicone 2.00 Pharnasolve 2.00 Cetyl

Al cohol 5.00 Arlacel 165 5.00 Kelcoloid HVF 0.75
Pwapybsaness ycol 2. 00 Menthol 4.00 Methyl PoTaesn?/001753
0.20 Propyl Paraben 0.10 DM Hydantoin 0.25 Lenon
oil 1.00 Total 100.00 5 Exanple 5: Topical Cream
Formul ation B Ingredient %w w Ashwagandha (extract)
1. Samiphsd: OTopRil Créad Gorrtupibri €y (extract) 2.00 WO

2008/ 058333 PCT/ AU2007/ 001753 39 Boswel lein 1.00

A ycerin 2.00 Tannic acid 8.00 Allantoin 0.50 Aloe
vera [ngreskerd6. 70 dive oil 2.®B0WEucal yptus oil 4.00

Tet r aadhwdgshaRh pstrhdte (THP) 0.25458D 40 Al cohol 8. 00

Cycl og;asttohrlm one 1.00 1.00
Comfrey (extract) 2.00
Boswellein 1.00
Gilycerin 2.00
Tannic acid 8.00
Allantoin 0.50
Water 27.15
Olive oil 2.00
Eucalyptus oil 4.00
Tetra hydro Piperine (THP) 0.30
SD 40 Alcohol 4.00
Cyclomethicone 1.00
Dimethicone 1.00
Methyl Pyrrolidone 2.00
Cetyl Alcohol 4.00
Arlacel 165 4.00
Xanthan gum 4% 25.00
Propylene Glycol 4.00
Menthol 4.00
Methyl Paraben .20
Propyi Paraben 0.10
DMDM Hydantoin 0.25
Lemon oil 1.00

Total 100.00



D net hi cone 1.00 Methyl Pyrrolidone 1.50 Cetyl

Al cohol 4.00 Arlacel 165 4.00 Xanthan gum 1.00
Propyl ene @ ycol 5.00 Menthol 4.00 Methyl Paraben
OwmatzoodArseg3y| Par aben 0. 10 DVDM Hydant oi n 0. 28 T/AUSM34#01753
oil 1.00 Total 100.00 WO 2048/ 058333

PCT/ AU2007/ 001753 40 Exanple 6: Topical Cream

Formul ation C Ingredient %w w Ashwagandha (extract)
1. SEkanfpast: Ofopizal Créa@ Fomildation & (extract) 2. 00

Boswel lein 1.00 dycerin 2.00 Tannic acid 8.00
Al'lantoin 0.50 Water 27.15 dive oil 2.00

Eucal K@tedignbi | 4.00 Tetra hydro Piperi®&THP) 0. 30
SD 40As‘NmﬁéEMha‘ﬂer@ct) Cycl onet hi cone 1. 00 1[Bonet hi cone

1.00 t hyl Pyrrolidone 2.00 Cetyl Ac | 4.00
A [ acSP 0@ 4 00 8

Comfrey (extract) 10.00
Boswellein 1.00
Glycerin 2.00
Tannic acid 10.00
Water 40.15
Qlive oil 2.00
Eucalyptus oil 4.00
Tetra hydropiperine (THP) 0.30
SD 40 Alcohal 4.00
Cyclomethicone 2.00
Dimethicone 1.00
Methyf Pyrrolidone 2.00
Cetyl Alcohol 4.50
Arlacel 165 4.50
Propylene Glycol Alginate 0.50
Propylene Glycol 4.00
Menthol 4.00
Methyl Paraben 0.20
Propyl Paraben c.10
DMDM Hydantoin 0.25
Lemon oil 1.00

Total 100.00



Xant han gum 4% 25. 00 Propyl ene dycol 4.00 Menthol
4.00 Methyl Paraben 0.20 Propyl Paraben 0.10 DVDM
Hydantoin 0.25 Lenon oil 1.00 Total 100.00 WO
20@800588883 41 PCT/ AU2007/ 001753 Exanpl e 7: PUOAUREN7/001753
Cream Fornmul ation D Ingrediggf %ww Ashwagandha
(extract) 1.50 Castor oil 1.00 Confrey (extract)
10.00 Boswellein 1.00 dycerin 2.00 Tannic acid

10. ©QmplAfE: ETopital drbam Gbinwgatioh E 2. 00 Eucal ypt us oi |
4.00 Tetra hydropiperine (THP) 0.30 SD 40 Al cohol
4.00 Cyclonethicone 2.00 Dinethicone 1.00 Methyl
Pyrr offigdesti@t2. 00 Cetyl Al cohol 4.58WHr|acel 165 4.50

Pr opyA@m@gﬁdﬁg@gxtr&tgl nate 0.50 Propylsne dycol 4.00
Ment QEF&%{ qo Met hyl Paraben 0. 20 Pro&yl Par aben 0. 10

toin 0.25
Comfrey (extract) 2.00
Frankincense (extract) 1.00
Glycerin 2.00
Tannic acid 10.00
Clive oil 2.00
Eucalyptus oil 4.00
Cosmopering 0.25
SD 40 Alcohol 4.00
Cyclomethicone 1.00
Dimethicone 1.00
Pharmasolve 1.50
Cetyi Alcohol 5.00
Arlacel 165 5.00
Xanthan gum 1.00
Propyliene Glycol 4.00
Menthol 4.00
Methyl FParaben 0.20
Propyl Paraben 0.10
DMDM Hydantoin 0.25
Lemon oil 1.00
Water 48.20

Total 100.00



Lenmon oil 1.00 Total 100.00 WO 2008/ 058333

PCT/ AU2007/ 001753 42 Exanple 8: Topical Cream

Formul ati on E I ngredient %ww Ashwagandha (extract)
1vioodBssizer oil 1.00 Confrey (extract) 2. 0C0PCT/AU2007/001753
Franki ncense (extract) 1.00 443 ycerin 2.00 Tannic
acid 10.00 dive oil 2.00 Eucalyptus oil 4.00
Cosnoperine 0.25 SD 40 Al cohol 4.00 Cycl onethicone
1. Ofxaniplg®t TupantredmFdmiBitanFasol ve 1. 50 Cetyl

Al cohol 5.00 Arlacel 165 5.00 Xanthan gum 1.00
Propyl ene A ycol 4.00 Menthol 4.00 Methyl Paraben
0. 20Ingm@déasy| Par aben 0. 10 %DM Hydantoin 0.25 Lenon

0i | 1,4@51”,:179%@(3,1&&(;@0 Tot al1.4600. 00 WO 2008/ 058333

Eocnrﬁl g%gb‘/HPENSB 43 Exan'pl1<_9009: Topi cal Cream
Comfrey (extract) 20.00
Frankincense (extract) 1.00
Glycerin 2.00
Tannic acid 10.00
QOlive oil 2.00
Eucalyptus oil 4.00
Cosmoperine 0.25
SD 40 Alcohol 4.00
Cyclomethicone 1.00
Dimethicone 1.00
Pharmasolve 1.50
Cetyl Alcohol 5.00
Arlacel 165 5.00
Allantoin 1.00
Xanthan gum 1.00
Propylene Glycol 4,00
Menthol 4.00
Methyl Paraben 0.20
Propyl Paraben 0.10
DMDM Hydantoin 0.25
Lemon oil 1.00
Aloe Vera Juice 29.20
Total 100.00

5 Example 10: Topical Cream Formulation G

ingredient % wiw
Ashwagandha (extract) 1.50
Castor oil 1.00
Comfrey {extract) 20.00

Bosweltein {extract) 1.00



Ingredient %ww Ashwagandha (extract) 1.50 Castor
oil 1.00 Confrey (extract) 20.00 Frankincense
(extract) 1.00 dycerin 2.00 Tannic acid 10.00
Owiovmosnis332. 00 Eucal yptus oil 4.00 CosnppeiCTAUR002/801753
SD 40 Al cohol 4.00 Cyclonetfy cone 1.00 Dinethicone
1.00 Pharmasolve 1.50 Cetyl Al cohol 5.00 Arlacel
165 5GBERINABYant oi n 1. 00 2¥8nt han gum 1. 00 Propyl ene
d ycotanic@id Ment hol 4. 0@o.obkt hyl Paraben 0.20 Propyl
Parab\@gte 10 DMDM Hydantgigh 0.25 Lenon oil 1.00

Al oe Vera Juice 29.20 Tota 100. 00 5 Exanpl e 10:

Topi cént@ndaum For mul ati on1@9 | ngredient % w w
Ashvva;gﬁ,geha (extract) 1.5@gpCastor oil 1.00 Confrey

tract I tract) 1.00 WO
2005/ DEAPISE BOMIRTDb0) 001985 )

Cosmoperine {THP) 0.25
SD-40 Alcahol 4.00
Dow Corning 345 1.00
Dow Caoarning 200 350 cts 1.00
1-Methyl 2-Pyrrolidinone 1.50
Cetyl Alcohol 4.50
ARLACEL165 4.50
Propylene Glycol 4.00
Methyl Paraben 0.20
Propy| Paraben 0.10
DMDM Hydantoin c.25
Lemon oil 1.00
Extract Complex | 0.30
Cil Complex | 0.30
Alovera Juice 27.60
TOTAL 100.00

Extract Complex 1 includes Chamomile, Willow Bark, Arnica, Calendula, Yarrow,
Licorice, Root, Oregano, Marjoram and St. John's wort. Gil Complex | includes Lemon
Balm, Grapefruit (white), Blue Cypress, Rosemary Qil, Sage and Lemon Myrtle.

Example 11: Topical Cream Formulation H

Ingredient % wiw
Ashwagandha (extract) 1.50
Castor oil 1.00
Comfrey {(extract) 10.00
Boswellein {extract) 1.00
Glycerin 99% 2.00
Tannic acid 10.00

Water 15.00




44 dycerin 99% 2.00 Tannic acid 10.00 Wwater 5.00
Xanthan Gum 1.00 dive oil 4.00 Eucal yptus d obul as
oil 4.00 Cosnoperine (THP) 0.25 SD-40 Al cohol 4.00
Do 0owossxng 345 1. 00 Dow Corning 200 350 ct PCI/AWR007/001753
1- Met hyl 2- Pyrrol i di none 1. Cetyl Al cohol 4.50
ARLACEL165 50 Propyl ene ycol 4.00 Methyl Paraben
0. 20 W@syﬁuwar aben 0.10 PRDM Hydantoin 0.25 Lenon
oi | IROoeil Ext r act Conpl ex4J000.30 Q1 Conplex I 0.30
AI ov C OTAlL ~,100. 00 Extract Conplex I
eéd'%a&@]s élogm?g& W | Lroéar k, Arnica, Calendula,
Yar@@ﬁmope'medEFHPbe Root , 9@egano, Marj oram and St.
Johr5§4mrc§,ho|0 | Conmpl ex kobncl udes Lenon Balm

te), Blue ress, Rosemary QO |, Sage
and @%# 5 Exarrp?éell: Topi cal Cream
For rmmnaﬂoromglaoo Bﬁfgtztem ent 199w w Ashwagandha (extract)

1. 50,. Mggg.,tzogsyrm,&ngneoo Copispey (extract) 10.00
Boswel | ei n Sextract) 1.00

Cetyl Alcohgl 4.50
ARLACEL165 4.50
Propylene Glycol 4.00
Methyl Paraben 0.20
Propyt Paraben 0.10
DMDM Hydantoin 0.25
L.emon oil 1.00
Extract Complex | 0.30
Qil Complex | 0.30
Alovera Juice 27.60
TOTAL 100.00

Extract Complex | includes Chamomile, Willow Bark, Arnica, Calendula, Yarrow,
Licorice, Root, Oregano, Marjoram and St. John's wort. Qit Complex | includes Lemon
Balm, Grapefruit (white), Blue Cypress, Rosemary Cil, Sage and Lemon Myrtle.

Example 12: Manufacturing Process for a Topical Cream Formutation - A

Materials

10  During the manufacturing process, stainless steel material of 305 grade or better is
used in the manufacturing process. Also, tygen or similar grade tubing is used for the
transfer of materials. A Waukesha (or a similar positive-displacement pump) was used
for material transfer. A lightning-type variable speed mixer, a side-sweep mixer and an
in-line homogenizer were also used in the following manufacturing process. The
15  process tanks and mixing tanks were jacketed, as both heating and cooling is required
for during the manufacturing process.



G ycerin 99% 2.00 Tannic acid 10.00 Water 15.00 WO
2008/ 058333 PCT/ AU2007/ 001753 45 Xant han Gum 1. 00

Qive oil 4.00 Eucalyptus dobulas oil 4.00

CoIMpsASsaE (THP) 0.25 SD- 40 Al cohol 4.00 [B&WAU2007/001753
Corning 345 1.00 Dow Corni ngg 200 350 cts 1.00

1- Met hyl 2-PyrroI|d| none 1.50 Cetyl Al cohol 4.50
ARL@’&W@SS’G"Z'W opyl ene dycol 4.00 Methyl Paraben

0. 2®ior B apyineierehe rallhaitd cobivighhiblyaatat-owith (he2fral fopamalation (or

0' lmt%erQi k@&g%@b ﬁ@@é@%ﬂy X %ghgg @1' aggﬁ%lleeéleénsgr ?fglsed and

overa Juice tract Conpl ex
i ndeQRPé'i SEHUATERIIPrdo USK | | ow Bark, Arnica, Cal endul a
sYarrow, Licorice, Root, Oregano, Marjoramand St.
JohB s wort. G| Conplex | includes Lenon Balm
Grap’ P96 t (white), Blue Cypress, Rosenmary O |, Sage
andCerefrayrerideris bassed alBRG AFPRVEYTT; cmwsmtamnﬁg"epraa@é@sof liquid

f Orm@og-gﬁﬁérﬁatlaas@c?%ﬁﬁrﬂﬂn@hb QRN to Genchbié, abi éﬂa&lpﬂeo finely ground

Dur i ng t he manuf acturing process, stainless steel
mat R¥§2ES- of 305 grade or better is used in the
tgranuf acturi ng process. Al so, tygon or simlar grade
t ubAmg the Qostdy fi©rgrdung, ittaaarss esedoin thattepicallfermwation using, for

VAULERRR, bRoBwhl MahHacBAR drbosgs:di SPI acerent purp) vas

A. Main Mix Tank

15  Into the main mix tank, weigh in 50% of total batch weight water and add DMDM
Hydantoin and glycerin. Begin mixing the ingredients at medium speed, then begin to
heat the water. Slowly introduce tannic acid and the Ashwagantha extract, comfrey
extract, methyl paraben and continue to mix. Heat the mixture to, and maintain the
temperature at, 75°C.

20
B. Xanthan Gum Solution
in a small container, weigh in balance of the water (50%) and create a vortex using a
high-speed lighting mixer. Slowly begin to sprinkle in the Xanthan gum and mix until
completely hydrated, avoid lumping or fish eyes.

25
C. Qil Phase Mix Tank
In an oil-phase mix tank, weigh in castor oil, cetyl alcohol, Arlacel 165, propyl paraben
and olive oil. Begin heating the mixture to a temperature of 75°C and maintain this
temperature while mixing until the solution becomes uniform and clear.

30
D. Alcohol Tank
In a small tank, weigh in SD 40 Alcohol over a mixer at a slow speed (use an explosion

proof mixer or an air mixer). Weigh in menthol, eucalyptus oil and lemon oil. Mix until
the solution becomes clear and uniform and all of the menthol crystals have completely
35 dissolved.

E. Propylene Giycol Tank



for material transfer. A lightning-type variable speed

m xer, a side-sweep m xer and an in-line honogeni zer

were al so used in the foll owi ng manufacturing process.
Thvo bs/@seess tanks and mi xi ng tanks were | aechetuzon7/001753
as both heating and cool i ngv@s required for during

the manufacturing process 2008/ 058333

PCT/IAUR GO Gy 3@ighais propyiensi alycohnehasraasoivez{T petpipygplidinone),
t g ﬁé?mﬂi@élﬁf fsrrségweuahi emmt &dcélmnﬁﬂerglal ovaaniha Glolubrt Bently while
the final for 0 nt e t

thorpgcwgh}'lgatlgp e n%% B%thg 9 suo af m‘? bﬁégﬁ% erF&uF\?cHn}nl e Csolution
andbecpmepeesnandanifarinzed pri or to use. 5 Process

g£onfrey crude i s passed al ong a conveyor, cool ed using

a controlled anmount of |iqui rage e

hr SAEene foria ) e Tropwiebe s T WEE ) BTSRRI rank (e
f i nBJ ahagni tonepprp:dambitelylSets 10 Ffhubdstuatil thdreolu@iondsrumiformsand clear.
ground, it can be used in the topical formulation

using, for exanple, the follow ng manufacturing
pr otess:FinRl Prigppigtian x Tank 15 Into the main nix tank,

1<Wel BRndrér tﬁé)%/%rﬁénté oitad o @hade MRITghlt (stpt@rinta ek rasia MDAk (step
t OI n \ e

B

| nt Gomlﬁwtloraf#ﬁpoB)a&:cqﬂnmw bydsateg Himasfanit ledheMaindéx Tank and mix

confop §Hpro>@rﬁ£tEI§QB'to @Hﬁﬁlteslfb@hﬁih %m eS&mtTﬁéH GrdnSrelin% contents
Heat m xture to, in er at

75091 e, ASORSIS TR AHO G B T 0D vl Pogt ol shifon, whie
15wei gixingrihdradghiycier afprdxmeatatptieno edbBfduiesnonticthe adlation is uniform and

V or ct:lgc)ﬁ %&Q&e %Eﬁlrg iblgﬁﬁ ?ﬁgtﬁ:ﬁallﬁljtc)ﬁgg{ A \f- Iiﬁ'é ﬁ%ﬁﬁeﬁ&é’r@sﬁaﬂy times as

' to spri gum an X unt
corrfﬂqwfﬂé’ty hydrat ed, avoid | unpi ng or fish eyes. 25 C.
al Phase M x Tank In an oiI-phase m x tank, weigh in
cas

cet vl cohol, Arl ace 6
U8 §iahpfessiis pPinS Ao RS o Sl Sy pefdRl BRSdn ata
20 enpredeteminedd?SI 718, &,900-1,000 pdunds hérssquare inch) for a single or double
pass. A BBBI| machine may be used, for example, to create a uniform, evenly

distributed particle size to the topical cream formulation.

Example 13: Manufacturing Process for a Topical Cream Formulation - B
25

A. Main Mix Tank

Weigh in aloevera juice, add water and turn on lightning mixer or similar mixer to create

vortex. Then add Ashwagantha powder extract and mix until dissolved. Slowly sprinkle

in Xanthan gum and continue mixing untit the solution is uniform to avoid lumps or fish
30 eyes. Add glycerine, DMDM Hydantoin and heat the batch to approximately 70°C and

maintain at that temperature.

B. Oil Phase Mix Tank

In a suitable container, weigh in Dow Corning 200, Dow Corning 345, olive oil, castor
35  oail, cetyl alcohol, Lipomulse 165 and propyl paraben and heat mixture to 75°C until the

mixture becomes clear and uniform. Transfer oil phase o the Main Mix Tank, continue



tenperature while mxing until the solution becones
uniformand clear. 30 D. Alcohol Tank In a small tank,
wei gh in SD 40 Al cohol over a mixer at a slow speed

( wae2088205838p1 0Si on  proof m xer or an air m xe&OI/AVAITHbITS3
in menthol, eucal yptus oil l enron oil. Mx until

the solution becones clear and uniformand all of the
nentAieng &y gtmnwenen ntitthpspidias Becores paniegsneasg. Start cooling the
Pr ofdra apsrbyi@ately ardk WO 2008/ 058333 PCT/ AU2007/ 001753
47 In a small tank, weigh in propylene glycol,

phar masol ve (1-nethyl pyrrolidinone), frankincense

( BoSwel |Gaminey ExtrachBre-Mwd cosnoperine. Warmthe

50| Wtd MpapRNtdiaiMdt Weigh M KbMBey Eﬂﬁﬂc! élrih ey t55ﬁeat@%rtéi0 Slowly
not overheat. Contin

DocHHEEe A daiiea A BRI Hh TR oo BB dhEhset gyice. At
t heaggropydtenaoq, yranﬁfer'ﬁam kontstiepl thy Comfrey EkteacAPrahialto the Main
Tan

i oI byl o BprBERERY BRI ol roRogencous.
Final Preparation 10 Transfer the contents of the Q|
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i s wethylparabey, dopaipparod (TP aanstf kosweltein @tt@ﬁeannafvaﬁml\me( Solunon to

Tanksegnghahix unfuocrneaapmo%;ﬁamwgé@uu&@o.i%mmuk@w %ﬁd mix_ until
unti | hom)gew_I eous. Then, transfer the

AL CHFRST ARG GEng 8 P 10 PSR G AT g rgnler the Conten
15 00bfipagpylehe gmboll-bomllewmfé wx]t&nwmbmth'q;Malh (Mvolagh byd ¢omtinue mixing
app rﬂﬁ(hm];n‘?laxd rlg'm{ngfén sm tlfx?ra&{rﬁdnll gzhnﬁ T‘éérﬁﬂei Binto Main

un| orm and ear ass e entire b

t hr Ml}éw‘%ﬂﬁ‘d|°ﬁ'3t|"|~'ﬁé“’1'ﬂﬂrfﬁfgaé’ﬁr°i€?at%§‘QT'HPW"GP| mes as

requi red. Using a high-pressure honogeni zation

progess, . g entire batch is passed through at a 20

pr edet ertithe®¥Ppsi (e.g., 5,000-15, 000 pounds per

2&quuoreoganizh)thef entirgy bgich gtbreaporoxmaw five Y9assyen MirRBB| or until cream
gk?d%grs omq%;w EgfBatéi? {isEHaiD) Miker b RiBdim3crébn siogym

even Istributed particle size to the topical cream

for nul ation. Exanple 13: Manufacturing Process for a

TopELmhpldsr £ argplcargradra FomiulatioBl 25 A. Main M x Tank

Ingredient % w/iw
Ashwagandha (extract) 1.50
Castor oil 2.50
Comifrey (crude powder), prepared in accordance with 5.00
the process referred to in Example 12 above.
Glycerin 2.50
Kelp {(extract) 2.00
Tannic Acid 10.00
Frankincense (extract) 1.00
Lemon (essential oil) 1.00
Cosmoperine (THP) 0.25
Menthol 4.00

Cetyt Alcohol 4.00



Weigh in al oevera juice, add water and turn on
lightning mxer or simlar mxer to create vortex.
Then add Ashwagant ha powder extract and mx until
divesmba/eseiz3 Sl o y sprinkle in Xanthan gum arRCT/AU2007/001753
continue mxing until the sojgition is uniformto avoid
l umps or fish 30 eyes. Add glycerine, DVDM Hydantoin
and h¥keeli® batch to approxi mately 70C and #9%ai nt ai n
at tbafalypesperature. B. Ol Phase M x Tank 4.00 a

sui t abl, ai ner, weigh in Dow Corning 2Q00,,; Dow
Corni'ng i) , olive oil, castor 35 oil, cetyl alcohol,
Li poRgpgene1@scohnd propyl paraben and heat d%ture to
75C MBihiglpakdben M xture becones cl ear and unydeor m
Tranﬁfer oi | ghase to the Main M x Tank, cg)p{oi nue WO
20087 GBUZFEOER pCT/ AU2007/ 001753 i xi ng far 10

m nubE®Mattydanbinl t he sol uti on beconmes honogeifeous.

St ar ' the batch to approximately C.
Conf?té)%%fwkgct Pre-Mx 5 In a separate co?ﬁ}g ner,

wei ghropvenedieby extract and nmix to create %% tex.

Sl owblye oBprinkl e in tannic acid and m x unt2.d¢ uni form
to ayqi unps then set aside. At approxi l'y 40C,
tranglggrm% he contents of the Confrey Extrag?gogre-mx
to twaeMain M x Tank and continue ni xi ng 4230
approximately 10 mi nutes or until honbgeneous. 10 C.
Propyl ene d ycol -Boswellein Pre-Mx In a | 1 abl e
cont t?fer, wei gh in propyl ene glycol, 1- n’i@éﬁ
2-pyrrolidone and then add nethyl paraben,

COSERRGd e foéggp[),ggﬁomﬁ\ﬁg,l, jein extract and warmthe
sol GTT O X until clear. Add eucal yptus
gl obulus oil, SD-40 al cohol and m x until clear. Add
| emoAgmdlenand continue to mx until cleamss amd uniform
Trangf er e content 15 of propyl ene glycaql;boswellein
Pr e- “f(haf' "K' into the Main M x tank and cg]Jﬁgl nue

m xiRagemanini¢ &cidini f or m and honogeneous. Add-Bktr act
Conptp¥ickeignd G 1 Complex | into Main My é@nk and
continue mxing for approxinmately 10 m nutes, C. Final
StepTefethbqﬂlj%i%'?'%d{ Yentire batch for apghrdximately

fi veAllotomeven m nutes or until cream appea$t snooth

(forzﬁﬂ%@ﬁ&ch, use Homp M xer using a medjsyn screen
anp

si ze) . | e 14: Topical Cream Fornul ation |
| ngr'@Ms &8¢ Eoigifirg Ashwagandha (extract) 1.5% Castor
oi | BucBptoiContrey (crude powder), prepareds.gm

accopdance Wdd Cordg 200) 2.00
SD 40 Alcohol 7 5.00
M.Pyrrole 1.50
Glycyrrhizic Acid Monoammonium salt 0.29
18 beta Glycyrrhetinic Acid 0.29
Vitamin E TPGS 2.00
Oleic Acid 5.00
Propylene Gilycol 5.00
Germaben || 1.00
Lemon Oil _ 1.00

water S1.77



the process referred to in Exanple 12 above. G ycerin
2.50 Kelp (extract) 2.00 Tannic Acid 10.00

Franki ncense (extract) 1.00 Lenon (essential oil)
1w@zoosBs83®peri ne (THP) 0.25 Menthol 4.00 @EmyAU2007/001753
Al cohol 4.00 WO 20081058333 T/ AU2007/ 001753 49

Arl acel 165 4.00 Eucal yptus oil 4.00 Xanthan Gum 1. 00
PropyPEhe dycol 2.00 Methyl Paraben 0.2828% opyl
Paraben 0.10 DMDM Hydantoin 0.25 SD 40 al cohol 5.00
Propyl ene glycol 4.00 olive oil 2.00 M Pyrole 1.50
water 42.20 Total 100.00 Exanple 15: Topical Drug

Holel 16 Tiedatmernts

d

Rosenar i

nic acid 0.14 Tanhic acid i0.00 Tetrahydro

Egu Bi%@@%%&li %eé Th@rﬂlfrg%?s‘y F#alcigl?ztg 8\ivitﬂ aq{ agamrggtgw an%lloclg Ocf»:?zgelmerative
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25
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35

condition were freated with a topical cream formulation according to the present

invention.

Fatient 1

At the commencement of treatment, this patient presented with osteoarthritis of the
thumb. Prior to treatment, the patient experienced pain in the affected area, whose
intensity was recorded as 5/10. After 4 weeks of ireatment using the topical
formulation according to the present invention, the patient experienced a marked
reduction in pain in the affected area to a level of 1/10. The treatment was well
tolerated and the patient did not report any adverse reaction to the treatment.

Patient 2

At the commencement of treatment, this patient presented with plantar fascitis/
calcaneal heel spur. Prior to treatment, the patient experienced pain in the affected
area, whose intensity was recorded as 8/10. After 4 weeks of treatment using the
topical formulation according to the present invention, the patient experienced a
marked reduction in pain in the affected area to a level of 3/10. This patient is
continuing treatment.

Patient 3

At the commencement of treatment, this patient presented with osteoarthritis of the left
elbow. Prior to treatment, the patient experienced pain in the affected area, whaose
intensity was recorded as 5/10. After 4 weeks of treatment using the topical
formulation according to the present invention, the patient experienced a significant
improvement and had no pain in the affected area (recorded level of pain at 4 weeks
post-treatment: 0/10). The treatment was well tolerated and the patient did not report
any adverse reaction to the treatment.

Fatient 4
Al the commencement of treatment, this patient presented with plantar fascitis/
calcaneal heel spur. Prior to treatment, the patient experienced pain in the affected



Eucal yptol 5.00 D nethicone (Dow Corning 200) 2.00

SD 40 Al cohol 5.00 MPyrrole 1.50 dycyrrhizic Acid
Monoammoni um salt 0.29 18 beta A ycyrrhetinic Acid
Owzeoosvisszasi n E TPGS 2.00 Odeic Acid 5.00 MCEHIRFE01753
A ycol 5.00 GCermaben Il 1.0 Lenon G| 1.00 water

51.77 WD 2008/ 058333 PCT/ AU20Q7/ 001753 50 Tot al .
700 2085 WERSHHIBSNGASTREROABAE /0. |HIFT A O regipeyusing the
De gepiedi abinvgation nattdriiag sto Sth&adresent inveatioh, trer patiegt experienced a
al lrﬂ?rﬂéds eao%&%?l' ﬁtrf%q} YM Eh% mcfeefetrwtaolé %%‘i“%//fhf This patient is
degenera ive were treated wth a topical
cre@mlﬁt’dﬂgﬁtﬂaﬁ‘ﬁqnén accordl ng to the present invention.
fat i ent 10 At the comrencenent of treatnent, this
patbentdfpresent ed with osteoarthritis of the thunb.

Pri‘o? treatnent, the patient experienced pain in

t heAtathé eomedneanesn] ofvireaiment], titi patient pigagntec with @elgozitritis of the

S/ Lheo ATSRF té‘tr&‘ﬁﬁ%ﬁt Qfe ;Sa[tn%ﬁkt %Bﬁen@&! Bglntnh%et Qfﬂécﬁe@ area whose
fornul ati on accord sen nven

pat IEREY A 6P<0EIFE S 821 O RELEPER e V%‘nglﬁ? JoicA Tpqpuiaton
1@f faﬁbrel[ihgab aite present lirvestionpfhe Ipafiéht eXpeicheesiod signiticanhigeduction in

;galn e S ?treata%tg t& ﬂev&lhﬁ ehB! 'Tfﬁgba %'glpls R&tin 1?:1‘%?5:%’(?1125\)’

adverse reac treat nen t1ent

comencenent of treatnent, this patient presented with

pl ant ar fascitis/ cal caneal heel spur. Prior to

treg , the patient experienced pain in the

af f ‘?fteg 20 area, whose intensity was recorded as

18/ 18t thafoommedcensrk of treatmesta thie patient pregentert witlh psteaarthritis of the

f or sk RldeCPrcs %QM%QI tie &aﬂ&it Qkﬁeﬂﬁﬁﬂed IsBYEROBAIR thé Bﬁ‘ected area,

pat i'ent experienced rked reduction .in | the
af f whasgdnignsity Wag rgcqrc@\(;ieqs HWOS | Altpr STpeek tﬁ é@p@mat pgng the toplcal

COonfotrmwatidg ddcedingedtthe present invention, the patient experienced a marked
reduction in pain in the affected area to a level of 1/10. This patient is continuing

20  treatment.

Patient 7

At the commencement of treatment, this patient presented with osteoarthritis of the

fingers of the left and right hands. Prior to treatment, the patient experienced severe
25 pain in the affected area, whose intensity was recorded as 10/10. Flexibility and

mobility were also recorded using a score of 1 to 10, where 1 denotes minimum pain,

flexibility or mobility and 10 denotes maximum pain, flexibility or mobility.

DAY PAIN LEVEL (1-10) FLEXIBILITY (1-10) MOBILITY (1-10)
30
1 8 8 8
10 8 8 8
20 (right hand) 7 7 7
(left hand) 6 6 6
35 30 (left hand) 5 5 5
(right hand) 7 7 7
40 (left hand) 4 4 4



25 Patient 3 At the commencenent of treatnent, this
patient presented with osteoarthritis of the left

el bow. Prior to treatnent, the patient experienced
psiarvobansgde af f ected area, whose intensity BE3/AUZ007/001753
recorded as 5/10. After 4 wegks of treatnment using the
t opi cal for mul ation according to the present

i nvent i §19M 1396 pafi ent experienckd a significant %30
mpramveramhﬁncand ttad no pain in the affected area
(recor f pain at 4 wegks post-treat t:

0/ 10). ‘?,%ﬁqin %%Zat nment was wel | tgl erated and thgeép
patlf'é’nt('eﬁlhéﬂdrhot feport any adv@rse reaction tohe

g reat nefight ndth i e 4 35 At the gommencenent of 5

tre atient presented wth plantar
fasmotmiiggt 'EJ;I ca eaI heel spur. SPrl or to treat meznt
t he pat(ighhbaretkperd enced pain in4the affected WO#4

2008/ 058333 PCT/ AU2007/001753 51 area, whose

|nten3|ty was recorded as 7/ 10 After 4 vveeks of -
A4 Jreatme - : ive . onditions -

10 heﬂﬂdem&BﬁCQmwadlCMaﬂm patl ent experl enced a
mar ked reduction in pain in the affected area to a

| evel of 3/10. This patient is continuing treatnent.
5 PétNledmdokgnt t he commencenent of treatnent, this

patA edHdoRIz8§ %ﬁtﬁﬂed/\blhhaptﬁéleﬁfsfdrﬂu’rérﬁ lf&mﬁht.dd&enaskdmmcted with a
o tre tnent lenﬁg? c&e‘rlenced arn i,n

t ne o BLERs Pren ok S50 S B Ao IR ABM Bief B 4y were s

18/ 1ollowsf t er 1 week of treatnent using the topical

f or guL ahd, AhmkiRy @mgﬁﬂg”,{,@ag@e present invention, the
patient e ngr:l Lnced nificant reduction in pain

i n €he 197 f'@éieéﬂr%‘éa'fdo‘a ig22| of 6/10. This patient
I S GBAtFomLlAign WMteat Cemtrey Satactent 6 15 At the
conagn%{ﬁp%mmmé&?ﬁa%n@%'d this patient presented with
ost éoart

ht knee. Prior to treatnent,
2Q heGpralonial DugFormuiationd. qsedraérar@egar Example 19eabaye. ect ed
area, whose intensity was recorded as 10/10. After 5
week of treatnent using the topi cal formul ati on
according to the present invention, TRE pati ent
expdelrangieds a marked redB&tion32n pai B3in t K¢
affected area to a |level of 1/10. This patient is
contiudiddg 20 treatnment. Patient 7 At the

os{“é&%’i O (eQagh " SALTENT 1 i S Rl ent, pesentfd wi th

t he
Castor oil 1.00 1.00 1.00 1.00
Comfray, extract 20.00 10.00 0.00 20.00
Boswellein {extract) 1.00 1.00 1.00 1.00
Glycerin 99% 2.00 2.00 2.00 2.00
Tannic acid 10.00 10.00 10.00 0.00
Water 4.70 14.70 24.70 14.70
Xanthan Gum 1.00 1.00 1.00 1.00
Clive oil 400 4.00 4.00 4.00
Eucalyptus Globulas oil 4,00 4.00 4.00 400
Cosmaoperine (THP) 0.25 0.25 0.25 0.25
SD-40 Alcohol 4,00 4.00 4.00 400

Dow Carning 345 1.00 1.00 1.00 1.00



fingers of the left and right hands. Prior to

treatnent, the patient experienced severe 25 pain in
the affected area, whose intensity was recorded as
10/01008/58%xi bi | ity and nobility were al so red®§Tadi@007/001753
using a score of 1 to 10, whgye 1 denotes m ni mum

pain, flexihility or rmblllyan 0 dengtes i mum

pai n,PoMCBTIBEYT F9CSr nobi | i't @ DA?(DéAI {@\/ 6(10)

FLEX-wthyl FRyrolidincgg  MOBI LI 11\5@1 10)15030 1’@8 81 80 8 8

8 28n(Abgbt hand) 7 7 7 (dseft hawsd) 6 656 33.580

(1 efARLIAgEIgl k55 5 5 (right swnd) 7455 7 4954 | ef 4shand) 4

4 4 WO 20081058333 PCT/ AU20%7/ 001753 %érl gl;l hand)

6 6 BOPYREE GV ¢ hand) 2 2 % (rlg hand)

(| efMethyhPaidbe8 3 3 5 (ri gft20hand)?-28 5 502070 (IO@Pt

hancbro,g,ui’ara%e.ﬁri ght hand) 4.#% 4 BEcaopl e 470 Treadnent
W &b,q,y and/ or Degpgper at |0v2q; Conglbgl ongos 10

om ze

ntrolled Ainical Tri th Iogy A
ran d6MP28H control I ed clini®al tn@l of gdvglfﬁ ent

f or nEatragt Comeientas conduct ed 3 t h #-30coho?0 of S&Pi ents
pres@ntbii@exm th arthriti s.o.s'bhe f axaoul at 0.8ms used in

the stdyuaere as 15 fol boyws: Ghgg 20% &pnf ryso
extract and tannic acid GZ = 10% Confrey extract and

tannic acid G3 = Fornulation wi thout Confrey extract
G IEALnul ation wi t hout 18%@ni c 180000 290.05= W0 cal
Drug Formul ation J, as described in Exanple 15 above.

Analyses were performed using 2 different scoring systems: the Womac Osteoarthritis
Index and the Numerical Rating Scale. The Womac Osteocarthritis Index is a tri-
dimensional, disease-specific, self-administered, health status measure. [t probes
5 clinically-important symptoms in the areas of pain, stiffnress and physical function in
patients with osteoarthritis of the hip and/or knee. The Index consists of 24 questions
(5 relating to pain, 2 relating to stiffness and 17 relating to physical function). It is
sufficiently sensitive to detect clinically important changes in health status following a
variety of interventions.
10
The Numerical Rating Scale is one of the most popular pain assessment tools in the art
that assist patients to describe their pain. The pain scale is one tool commonly used to
describe the intensity of the pain or how much pain the patient is feeling (the pain
scales include the Numerical Rating Scale, the Visual Analog Scale, the Categorical
15  Scale, and the Pain Faces Scale). On the Numerical Rating Scale, the person is asked
to identify how much pain they are experiencing by choosing a number from 0 (no pain)

to 10 (the worst pain imaginable). This scale is also used to rate their perception of
ability to do activities.

20 The results represent data derived from a cohort of 30 patients.




10

% w Formulations Gl & G3 4 Ingredi ent Ashwagandha

(extract) 1.50 1.50 1.50 1.50 Castor oil 1.00 1.00

1.00 1.00 Confrey, extract 20.00 10.00 0.00 20.00

Bosvoeésiosssns (extract) 1.00 1.00 1.00 1.00 @ PEEAURINITATSI

2.00 2.00 2.00 2.00 Tannic gcid 10.00 10.00 10.00

0.00_ Water 4.70 14.70 24.70 14.70 Xanthan Gum 1. 00

1. o4 flasetsT WemacPieaarriis /29850 4. 00 4. 00 4. 00

Eucal ypt us d obul es oiI 4 00 4.00 4.00 4.00

CoSTOREE | NWATEE) firf G 8. 25 Baily SD-40, 4 cobh pases
M¥dn 4 gan

4. 00 Ni ngbrAdia bdsed0 EhbHyel. Olbn % of
1.00 WO 200%@5833%@@ ALE®07/ 081830 853 Dow Cor niGngnge

200 350 cts 1.00 1.00 1.00 1.00 WeehBaimy|
2- Pyrrolidi nane 1.50 1.50 1.50 1.50 Cetyl Alcohol

4.50 5 RC 165 4.50 4.50 4 4. 50
Propyl%g%ne Ggyzcggl 4,971@ .00 4.09 Met h)ég raben},
0. 20 20 0 ro Par aben 0.10 03%959 10

0. 10 djasnt do25 0. 25 o 25

1. 00 oo 1 o 1 Conpl eé 69250 0. 3(53
0. 30 ' ex I 6 30 0 0.30 30 AI overa Jui ce

27..90 27 90 27.90 27.90 T(TI'AI 10000 100 00100 00

100.99@ndmal yers wangeeper fratg®d ushRako? di ffes@nt Rank based
scoring systens: the Wnekeekst ekxamtlabaseds Chadex arm % of
the Numerical Rating Scal@2n The %‘?fﬁgo%t eoart hrit i&ange
Index is a tri-

G1 10417 44,29 58.88 3 57.48% 2

G2 120.92 45.50 75.42 1 62.37% 1

G3 104.87 82.50 22.37 5 21.33% 5

G4 93.69 64.40 29.29 4 31.26% 4

Gb5 115.21 53.17 62.05 2 53.85% 3

Activities Pre 8Week Preto8 Rank of % of Rank based
Week Formuta base¢  Change on % of
Gain on Pre-to 8 Change
Week Gain

G1 944.08 27042 673.66 1 71.36% 1

G2 94317 655.25 287.92 3 30.53% 5

G3 79547  521.00 274.47 4 34.50% 4

G4 765.92  489.60 276.32 5 36.08% 3

Gb 95329  486.33 466.96 2 48.98% 2

Based on the analysis of the Womac Osteoarthritis Index findings after 8 weeks of
treatment, the results show that formula G1 (20% comfray with tannic acid) was the
most effective for pain, formula G2 (10% comirey with tannic acid) was the most
effective for stiffness, and formula G1 {20% comfrey with tannic acid} was the most
effective in alleviating difficulty in performing daily activities. Furthermore, formula G2
{10% comirey with tannic acid) was found to be the second most effective formulation
for pain, while formula G5 (the topical drug formulation) was found to be the second
most effective formulation for stiffness and for alleviating difficulty in performing daily
activities. The three formulations that inciuded a combination of comfrey and tannic
acid showed superiority over formulations with only comfrey or tannic acid alone.
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These figures are based on a Numerical Rating Scale used by each subject at the
initiation of the study and after 8 weeks of treatment. The historical pain is based on a
10  Numerical Rating Scale of the patient’s pain over the past 30 days as opposed to the
last 48 hours.
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3. The topical formulation according to claim 1, wherein the comfrey-derived

analogue or derivative has the structure of formula (2):

o
Ry

N
RN
cfl\ I N °
N
R M
wherein Ry, R;, Rs and R, are each independently H, alkyl, alkeny!, alkynyl,

acyl or aryl.

4, The topical formulation according to claim 1, wherein the comfrey-derived
compound analogue or derivative has the structure of formula (3), or a
pharmaceutically acceptable salt thereof:

XSoH

wherein X = NH,, NHMe, NMe; or NMe,.

(3)
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15 57 dainms 1. Atopical formulation including (i)
confrey or a confrey-derived conmpound, or 5 an
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or an anal ogue or derivative thereof. 2. e topical

f or nul apglegueaer gerivakive has dheistigiureplefosppiat(fh or a sterecisomer
conf r eyrerkst inRie, iR HaEerAiBArRGUE Or derivative has

the structure of formula (1): 10 R 12 R3 2 (1)

wherein R, R2 and R3 are each in lent log,H, al kyl,

al kenyl, al kynyl, acyl or af S0 , OR, NH2,

NHR, or NR R2. 15 3. The ' (on according

to claim1, whereigl the ] Hifsogue or
derivative has theg Jicture of fornmula (2): 0 1 R3

RNQ R2 Ra (80 whgrein R, g, R3 and R4 are each

i ndependently H, al kdd., al kenyl, al kynyl,. 20 acyl or
aryl. 4. The topical formulation according to claim1,

wh [ deri
or 1 va b 82 Rl RGN KEtre SERRRMEERGERR) K546 Hikeny. alkyny
phar ma@exieraml- 1y acceptabl e salt thereof:

6. The topical formulation according to claim 1, wherein the comfrey-derived
analogue or derivative has the structure of formula (5), or a stereoisomer
thereof in pure, mixed or racemic form:

COH,

RO ©
R,

wherein Ry, R, and R; are each independently H, alkyl, alkenyl, alkynyl, acyl or
aryl.

7. The topical formulation according to claim 1, wherein the comfrey-derived
analogue or derivative has the structure of formula (8), or a sterecisomer
thereof in pure, mixed or racemic form:

OR,
X
R0 OR;
(6)

wherein Ry, Rz, R3 and R, are each independently H, alkyi, alkenyi, alkynyl,
acyl or aryl.

8. The topical formulation according to any one of claims 1 to 7, wherein the
tannic acid analogue or derivative has the structure of formula (7) or a
stereoisomer thereof in pure, mixed or racemic form:
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58 5. The topical fornulation according to claim1,
wherein the confrey-derived anal ogue or derivative has
the structure of formula (4),_0r a stereoisoner
thereof in pure, mxed or raceimc form OR4 PAS; | O
Il RB R Rz 5 wherein Rl, R2, R3, R4 and R5 are each
i ndependently H, al kyl, alkenyl, alkynyl, acyl or

aryl .
wherein the confrey=
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10 thereof in pure I
11110 wherein Rl, R2 ang
al kyl , Y
topical formulation accordf ng
confrey-derived anal ogue @
structure of formula (6™
in pure, mxed or racemc

6. The topical, forpul ation according to claiml1,
yved anal ogue or derivative
wmul a (5), or a stereoisoner

d or racenm c f 2R3

al kenyl, al kynylg

wherein Rl, R2, R3%¢

al kyl ,

al kenyl ,

topi cal formul at '.r

10.

wherein R4, Ra, R3, Ry, Rs, Re, Ry, R, R, Ry, Riv, Riz, Ri3, Ryay Ris, Rig, Rz,
Ris, R, Rz, R21, Rz, Rz, Rye and Rgs are each independently H, alkyl,
alkenyl, alkkynyl, acyl or aryl.

The topical formulation according to any one of claims 1 to 7, wherein the
tannic acid analogue or derivative has the structure of formula (8) or a
stereoisomer thereof in pure, mixed or racemic form:

R,0 OzR,
Ry ®
OR,
wherein Rs, Rz, R; and Ry are each independently H, alkyl, alkenyl, alkynyi,

acyl or aryl.

The topical formulation according to any one of claims 1 to 7, wherein the
tannic acid analogue or derivative has the structure of formula (9) or a
stereoisomer thereof in pure, mixed or racemic form:
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RADRM Ry Rt 6 RUOM Rls R2, p ~p Rp p R4 wherein
Rl, R2, R3, R4, R5, R6, R7, R3, R8, R10, R11l, R12,
R13, R14, R15, R16, R17. R18, ﬁ&l R20, R21, R22, R23,
R24 and R25 are each independ®Atiy H alkyl. al kenyl .
al kynyl, acyl or aryl. 5 9. The topical forrrul ation
according to any one of clainms 1 to 7, wherein the
tanni c acid anal ogue or derivative has the structure
of forrmula (8) or a stereoifg [
m xed or racem c foLm |
R, R2, R3 and R4gare ; ¥
| or aryl. 10. Th¢

al kenyl , al kynyl ,
G to any one of cl ai

formul ati on f
wherein the tannic ﬁ;l d anal ggue or deri Vg
la (9) a 15 steredisomer

the structure of fo

thereof in pure, nmxed or racemc form 60 Ri R+r
wherein Ry, Rz, R3 and R4 are each independently H, alkyl, alkenyl, alkynyl,

acyl or aryl.

S 11.  The topical formuiation according to any one of claims 1 to 7, wherein the
tannic acid analogue or derivative has the structure of formula (10) or a
stereoisomer thereof in pure, mixed or racemic form:

0.R;
40
ao

wherein Ry, R; and R; are each independently H, alkyl, alkenyl, alkynyt, acyl or
10 aryl.

12.  The topical formulation according to any one of claims 1 to 7, wherein the

tannic acid analogue or derivative has the structure of formula (11) or a - ’

stereocisomer thereof in pure, mixed or racemic form:
15

wherein R;, R; and R; are each independently H, alkyl, alkenyl, atkynyl, acyl or
aryl.

20 13.  The topical formulation according to any one of claims 1 to 12, wherein the
comfrey or comfrey-derived compound, or the analogue or derivative thereof,
is included in an amount that is at least 0.5% of the total weight of the topical
formulation.
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18.  Use of the topical formulation according to any one of claims 1 to 17 in the
manufacture of a medicament for the prophylactic or therapeutic treatment of
an inflammatory and/or degenerative condition, wherein the treatment includes
applying an amount of said topical formulation to a subject in need thereof and
to an area affected by inflammation and/or degeneration or to an area

expected of becoming affected by inflammation and/or degeneration.

19.  The use according to claim 18, wherein the inflammatory and/or degenerative
condition is selected from the group consisting of osteoarthritis, Rheumatoid
arthritis, Septic arthritis, Gout, pseudogout, Juvenile arthritis, Still's disease,
cervical spondylitis, lumbar spondylitis, frozen shoulder, calcaneal spurs,
psoriatic arthritis and ankylosing spondyilitis.

20.  The use according to claim 18 or 19, wherein the subject is a human.

21. The use according to claim 18 or 19, wherein the subject is a non-human
animal.
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The useeacalyptgi ¢ily to claim 18 or 19, wherein the

subject is a human. 21. The use according to claim 18

or 19, wherein the subject is a non-human aninmal. 62

22. The use according to claim 21, wherein the

non- human animal is selected fromthe group consisting

of a horse, a dog, a cat, a rabbit and a bovine. 23. A
kit including, in two or nore containers, (i) tannic
acid, or an anal ogue or derivative thereof, and (ii)
cornfrey or a confrey-derived conpound, or an

anal ogue or derivative thereof, or any conbination
thereof. 24. A kit including a container that includes
the topical fornulation according to any one of

claims 1 to 17. 25. The topical formulation according

to any one of clains 1 to 17 including eucalyptus
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