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PROCESOS PARA PRODUCIR EXTRACTOS DE CARALLUMA Y USOS

Un extracto de Caralluma y un método para su

produccién, que puede estandarizarse y reproducible, y que

previene la descomposicién de los glucébdsidos, que puede

reduclr los componentes no glucdésidos indeseables. En el
primer extracto de Caralluma, el material resinoso no
excede de 0.5% en peso y, en el segundo extracto de
Caralluma, el material resinoso no excede de 1.0% en peso.
El primer extracto es produéido mediante pretratamiento
opcional de materiales de 1la planta, trituracidén y/o
molienda opcional, extraccién, y concentracidn. La etapa
de filtracién y la etapa de eliminacién de la resina se
pueden efectuar opcionalmente. El segundo extracto es
producido al poner en contacto el primer extracto de
Caralluma con excipientes, secar, pulverizar, tamizar y
mezclar. Los extractos de Caralluma de 1la presente
invencién se pueden utilizar para fines médicos y como

aditivos en alimentos.
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PROCEESES FOR MAKIRG CARALLUMA EXTRACTA AND USES

BACKGROUND TO THE INVENTION

This invention refers to Caralluma plant extracts, their uses and applications and to processes for
making the same.

The Caralluma group of planty belong to the Asclepiadaceas family and comprises over two
hundred spesies that are distributed throughout the world. Some of these specics investigated by
these inventors are: c. indica, c.fimbriats, c.atieomata, ¢, tuberculats; c. edulis, c. adscondens, ¢.
stalagmifera, ¢. umbellata, c. arabica, c.penicillata, c. retrospiciens, c. russeliana and c.lasiantha.
Some of said species are found in India.

Caralluma plants are small, erect and flashy. They have 4-grooved sbams that are almost round.
They ars generally dovoid of leaves and form smiill flowers in a varicty of dark colours. Their
pads arc aroct, lincar and about 2.5 cms, in length and are velvety to touch. The thorns of
caralluma are soft. The species of caralluma found in India are edible and form part of the
traditional medicine system of the country.

Carallume plants are reported to possess medicinel properties. The modicinal properties-of
caralluma have been attributed to the glycosides contained therein. A glycoside is a condensation
product obtained from a sugar and non-sugar compound and may have further components such
as fior’ cxample, ring structures that are substitutnd or non-substituted. The glycosides contained in
caraltuma belong to the pregnane group of glycoaides. Soms of said prognane group of
glycosides found in caralluma plants are:
i caratuborside A,

camtuberside B,

boucoroside 1,

bouceroside II,

boucerozids III,

S s sSTERCT
2
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ix  bouceruside VI,
x bouceroside VIII,
xi.  bouceroside IX,
xii  bouceroside X,

Said curative/medicinal properties reported in literature and/or observed by.these inventors are:
. inative,
. .
thelminti
autidd .
ti-disbetio and antit i .
-
anti-inflan; '
anti-nociceptive and
enti-cxidant
anti-hypertensive,

MR g S E R

Ancther important property of caralluma glycosides is their surprising synergy. This synargy was
apparently first observed by theso inventors. Said synergy is exbibited by pairs of cacalluma
glycosides and by higher onder combinstions, although the synergy contributed by said higher
order combinations is not of much significance, in view of the fact that the content of glycosides
other than the sbovementioned two, namely, camtubersides and boucerosides in camliuma is U
extromely amall, The carstuberside-boucerosids synergy is thorefore, of most significance and
includes the synergy.arising out of isomer-isamer interactions in the said two glycosides. Said
synergy is particularly strong with respect to the following three physiological effocts of said
glycosides: reduction of body weight and treatment of obesity in subjects; the rednction of blood
glucosa in subjects and the reduction ar climination of arthritic and other joint pains in subjects.
mmofu:ﬂhminﬂnabo@mﬁmedﬁrwomdiﬁmmdmmﬁnddmw
using caralluma was first studied/investigated by these inventars. These inventors are also the
first to study the related subject of increass of rmscle mass in subjects by use of caralizma and
the method of tregtment for the same uging caralluma. Said and other nses of Garalluma and
method of treatment investigations involving caralluma are the subjects of other applications for
patents by thess inventors.
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An interesting fict first cbsarved by these inventors is that sid camtuberside-boucerosids
gynergy is found to be substantially at the maxicmum thereof at the carstubemide-bouceromids
ratio found in ¢ indica. Three other species, namely, fimbriats, attenuata and tuberculata have
substantially the same said ratio value and substantially the same glycoside content as c. indice.
Thess four species are referred to harvinafter as Group I carallmma specics. A further four more
specics, namaly, stalagmifern, umbellatn, lesiantha and edulis also havo substantially the same
soid ratio but somowhat Jesser content of glycosides than sid Group I species. Said further four
gpecies are referred to bercinafter as Group IT spocics and said ratio is refirred to as the CB ratio,
or the CBR for short.

Prior art provides a process for extraction of caralluma wharsin the aevial paris of caralluma
plants are extracted by means of 10% aq. ethanol. Said prior art.probess-has a mumber of
drawbacks and furthermaore resulis in only a crude extract product that is not standardised, that is
non-reproducible and that is not represcatative of the.original plant material from which it is
extracted. Thaednwbmhofthepﬁnrutpmdlnadmmmw
hereinbelow.

]
In this specification, depending on tho context the term “extraction’ refers either o the process of
éxiraction as a whols or to the individual step of extraction (leaching) that forms a part of said
process. In said individual step.of extraction, Caralluma plants, or parts thereof, are contacted
with a suitable solvent that extracts out{lcaches out) one or more constituents/components
thereof. Similarly, the term “‘extract’ refiers, depending on the context, either to the solution that is
obtained during, and/or ai-the end of said extraction step, or to the solid mass thet would be
obtained upon removal by cvaporation or otherwise, of the solvent contained in said solution.
Said salid mass is also sometimey referred to herein as the “solute’, which term has also been used
herein to refer also to the one or more components of Caralluma that are soluble in said solvent.
Said soluble components may be desired ones from the point of view of extraction or otherwise,

In the first prior art referance{ M.N.M. Zajeria, M.W Islam, R. Radhakrishnan, H B.Chan, M.
Kamil, AN, Gifti, K. Chan, A. Ab-Agtas, J. of Ethnopharmacology, 76(2001), 155-158) c.
ambica, 8 carallima specics found i West Asia, was xiracied using 10% aq. etbansl. The seriel
m&&bﬂwﬁﬂhﬁ““&dﬂﬁmﬂmﬁdﬂlﬁq. ethanol.
Solvent was remover from the extraqt by evaporation under vacuym at 40 degrocs C psing a
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rotary cvaporator.  Tho dried extract was re-suspended in distilled water and the slurry used for s
pharmacological inveatigation to establish the enti-nociceptive and anti-ipflammatory properties
of ¢. ambica with respect to mice and rats.

In the second prior art reference{ M. Kamil, A .F. Jayaraj, F. Ahmed, C. Gunasekhar, S. Samuel,
K.mmhllilbﬂnﬂhh,l.rhmm, 19995 (Supplement), 225) powdared c.
ambica plant material was extracted using 10% aq. ethanol in a soxhlet extractor for cight hours.
The flavane glycosides, lateolin-4"-O-nehesperidosido end kasmpfierol-7-O-nehesperidoside were
isolated from the extract and the concentrations thereof in ¢, ambica estahlished.

In the third ( R. Radhakrishnen, MN_M. Zakariz, M.W. Islam, XM. Liu, K. Chan, M.
Habibullah, 1. Pharm, Pharmacology, 1999,5(Supplament) 116) and fourth references(M.N.M.
Zakaria, M.W. Islam, R. Radhakrishnan, H.B. Chan, A. Ismail, K. Chan, M. Habibullah, J.
Pharm. Pharmacology, 1999, 5(Supplement), 117) serial parts of c. arabica are stated to have
been extracted by means of 10% ethanol. No further details of the adopted process are disclosed.

The first and chief drawback of the prior art process is that decomposition of the caralluma
glycosides occurs during processing.  This fact has not boen recognised in the prior art and was
first obsorved by these inventors. These inventors have obsarved that when a caralluma
extract(salution) is concentrated by evaporation of solvent therein, charring and overheating of
which was found to occur despite the provision of cansiderable agitation.

Said charringfoverheating is primarily caused by the high viscosities of the caralluma extracts of
high conceutrations. The high viscositics are caused by the presence of the resinous matter of
caralluma plants that gets extracted out in the extract along with said glycosides and the
decomposition products arising out of said decomposition occurring during the extraction step.
These inventors observe that under certain conditions of extraction considerable quantities of said

'mmmdmtmmmgyeuidﬂ.

Said decomposition was first cbsarved by thase inventors both in the concentration step end the
exiraction stop. Where the extraction tempemsturc is held at levels higher than 75 degrees C,
thermal decomposition of the glycosides was found to occur giving high tamperaturs products
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that further enhance the viscosity of the extract and increass the risk of said decomposition in the
concentration step.

In & soxhlet type apparaius, bocause of the column effect the caralluma plant matter would coms
into contact with salvent vapours that have 2 much greater ethunol content than the 10% that is
used to charge the apparatus. Tho extraction tomperature would also remain generally above 75
degrecs C. Under theso conditions, those inventons have cbserved that considarable
decomposition occurs during extraction and furthermore [arge quantities of the resinous matter in
carullnma plant matter gets cxtracted out into the extract leading to fiurther decompogition in the
concontration stop.

The process conditions are not fully disclosed in said third and fourth references but it is fir to
agsume that the extracts are evaporated to dryness to obtain the product in & solid form suitable
for pharmacalogical studies. Thus, in the view of these inventors sid decompasition must
certainly ocour in the method adopted by said third and fourth references. '

e second drawback of the prir art process is the ximultaneous extracting out of tfio non-
glycoside componeats in caralluma along with the glycosides thereof. Said non-glycosids _
components are tannina, pecting, said resinous matter and others. The present inventors have
found that at low ethanol concentrations, for example at 10%, considerable quantities of tannins
and poctins are extracted out with the glycosides whilo at high eq. Ethanol concentrations the
resing go prefirentially into sobution.  Thase inventors observe that when 10% aq. ethanol is
used one geta & glycoside exiract that contains considerable percentage of said tannins and
poctine. So, in the process conditions adopted in sid first, third and fourth references the
camlinma axtract obtained would have considerable imputities in the form of tannins and pectins
that have a deleterious effect on the shelf Iife of the glycoside product. In said second raference,
ethanol concentrations of over 80% are likely to be encountered by the caralluma plaat matter in

the soxhlet appamatus. These inventors have found that the extract under these conditions would

contain high amounts of the caraliuma resins.

Ths third drawback of prior art is that ths caralluma extract product cbtained by the prior art
process is non-standard in 8o fiar s the composition thereof would vary from one extraction to
another. Tt is unvepreasntative in so far as it would not reflect fully either the various constituents
of carallmna glyocaides or their relative propartions thet aro fiund in the original plant matter.
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Further, as the campasition would vary from extract to extract the caralluma extract product of
the prior art process cannot be considared to be reproducible,

Mﬁqﬂp&mﬂoﬂﬂuduhdhﬁﬂmdmmm
doea not provids for any concrete medical applications of camfluma, Those inventors bave |
pioneered such applications.  Said applications would require caralluma constituents in varions
fiorma such as tablets, injoctables and others which would have to be made starting from a suitable
intermedigte that contuins the principles of camfluma.  Such an intermediate that contrins the -
principles of camliuma and that could be seid starting point is neither known or defined in the
prior art. '

In summary, ﬂnd:mhnhofmdpnorutmw

i. non-stendardised , ion-Tepresentative and non-reproducible product; .

ii.  process conditions conducive to said decomposition of the glycosides of camlluma;

iii. extracting out of undesirable non-giycoside components of caralluma in the extmcts, such
23 said tavnins, pectin and resins that would affect the purity and storage propertics of
:hemamdro:ﬂmhvéiideﬁmummmbjmmuwmm;lmme
, products;

iv. nopmvmmformwnlofmdmdumbhmn—glymdumpmmﬁmmm
in the process of pricr art; and '

v. process parameters not optimised from the point of view of process economics or from
the point of view of obtaining said desirable caralinma intermediate product(s).

SUMMARY OF THE INVENTION
1t is the object of this invention to aliminate the abovementioned drawbacks and to define cuo or

mmhwmmm@hmmﬁdmpdﬁm)ﬁnmm
representative of the caralluma plant material from which they are darived, are reproduciblo and

" which form suitable starting materials(intermediates). for the medicinal, nutraceutical and food
" products of caralhmma and which are, firthermore, suitable for direct administration to subjects. .

hhnﬁuobjmdﬁhhvmﬁmmmwﬂnmﬁnguidwm
products wherein said decomposition is minimised or prevented; wharein the extraction of said
mdesirable non-glycosids componants along with the glycosidos is minimised or provented and

|V



10

WO 2004/108148 PCT/IN2004/0001M)

wherein purificetion means are provided for removal of said undesirable componenty from aaid
extracts substentially totally or down to low unobjectionable levels.

A still further object of the invention is to define said carelluma extract products et least ane of
which is & solid and another & quid and to optimise the specifications thereof considering the
process economica, the requirements of said applications of camlhrma and the dowmstream
processes for the same,

It is a still further object of this invention to maintain substantially the same CBR in the caralluma
extract products as found in said Group I and 11 caralluma species in view of the presence of said
synergy maximum, '

mmmmmmumammwmmﬁm
as Caralluma Extract Technical. ]

Further according to the invention, there is provided a Second Camalluma Extract, also referred to
as the Standardisod Caralluma Exiract. .

Still further this invention provides for a process for making a composition for madicinal,
muraceutical and food applications, that chiafly comprises cno or more pregnane glycosides, from
plant matter wherein the nature of the solvent/solvent mixture for extraction end the conditions of
extraction and of concentration of the extract are selected such as to prevent/minimise the

Wwdﬂdﬂyﬁ&ﬂhahﬂmmofmﬂmmmdn.

the pectins, tannins and the resinous matier contained in said plant matter.

Still further according to the invention there is provided a process for making one embodiment of
mid First Extract(Carilluma Extract Technical) from caralluma plants, one embodiment of said
process comprising the steps of: '

i. pmndmmdhmphnmmﬁﬂbymwmippﬁmdopmﬁoni
others, if and as necesgary,

B,
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crushing and/or grinding of the plant material obtained from step (i), if; and to the
extent, desired;
mﬁomﬂmmmm)mmnummw“mof
a suitable solvent/solvent mixture and/or with a solution obtained from another
extraction, the nature of said solvent/solvent mixture and the concentration
thereof and the temperature of extraction being selected such s to minimise or
substantially prevent the extraction of the tannins, pectins and rosinous mater
concentrating the extract batch{es)(solutions) obtained from step Gii) either
gingly or as mixtures of one or more thereof in a first concentration stage and
further optionally in a second concentration stage by removal of said
solvent/solvent mixture by any of known means such as the evaporation of said
solvent/solvent mixture to yield the First Caraliuma Extract(Camlluma Extract
Technical), said solvent/solvent mixture being recovered, if deaired;

optionally returning one or more said extract batch(es) or parts thereof before
said first concentration stage to step(iii) for contacting with the said plant
mﬂmummhﬁu)bomgsubjmdmmnytomm
ulommpnmaﬂablohdm ifany;

optionally subjecting the material-in-process to a resin extracting operation by
means of a resin dissolving solvent as part of mid step (i), or immediately
following said steps (i) or (i) or (iii) or immediately after said first concentration
stage.

Sﬁﬂﬂnﬁu,lmmdin;mﬁeinvmﬁmthueispmﬁdndnmﬁtmﬁumnbodimmmf
said Seoond Extract{Standardised Caraliuma Exiract) from said Firnst Extract{Caraltuma Extract
Technical) one embodiment of said process comprising the steps of:

F:

contacting seid First Carallume Exiract{Ceralluma Extract Techmical) with 2
suitable excipient and firther with a suitable binder as necossary, and sabjecting
the materials to @ mixing/blending operation;

drying the material obtained from step @) by any of the known methods;
powdering the materisl obtained from tep (i) if required and to the size required
by any one of the known methods of grinding/milling; and

PCT/IN2004/000150
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gifting tho ground/milled material of step (iii) and subsequently blending the
gifted material to yield said Second Caralluma Extract(Standardised Camlluma
Bximact).

Still further, according to the invention, thero is provided a process for making an embodiment of
one embodiment of said process comprising the steps of:

iti.

iv.

pro-treatment of the caralluma plant material by one ar more optional operations
mdummmmmmmmm&bmﬂ
others, if and as necessiry;

crushing and/or grinding of the plant material obtained from step (), if, and to the
extracting the material obtained from step (ii) in one or more stages by means of
2 suitablo solvent/solvent mixture and/ar with a solution obtuined from another
extraction, the nature of said solvent/solvent misture and the concentration
thereof and the tempemture of extraction being selected such as to minimise or
substantially prevent the extraction of the tanmins, pectins and resinous mater
therein;

concentrating the extract batch(es)(solutions) obtained from step (iii) either
singly or as mixtures of one or more thereof in a first concentration stage and
further optionally in a second concentration stage by removal of said
solvent/solvent mixture by any of known means such as the ovaporation of said
solvent/solvent mixiure to yield said First Caralluma Extract(Carallura Extract
Technical), said solvent/solvent mixture being recovered, if desired;

optionally returning one or mare said extract batch(os) ar parts thereof before
smid first concentration stago to step(jii) for cantacting with the said plant
matarial to be extracted, said baich(es) being subjected optionally to filiration s0
2510 remove particulato solid matter, if any, .

optionally subjecting the material-in-process to a resin extracting operation by
meoans of a resin dissolving solvent as part of said step (1), or immediately
bﬂowin;uid:@n(i)or(ii)orﬁii)m’immdiﬂynﬂunﬁdﬂ_ntmmﬁm
stage;
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vii.  comtacting said First Carallima Extract{Caralluma Extract Techmical) with a

suitable excipient and further with a suitable binder as nocessary, and subjecting

the matzrials to & mixing/blending operation;

drying the material obtained from atep (vii) by any of the known methods;

powdering the material obiained from step (viil) if required and to tho sizo

required by any ono of the known methods of grinding/milling; and

X sifting the ground/milled material of step (ix) and subsequently blending the
siftod matecial to yield said Second Caralluma Extract(Standardised Caraliuma
Extract).

F &

The First Caralluma Extract product of this invention is prefirably a liquid product containing the
camlluma glycosides and other caralloma components in solntion and that is designed to be a
suitnble starting material, intermediate, for a number of pharmaceutical, mitraceutical end food
products containing the principles of caralluma. Said product contains the pregnans glycosides
andmywﬂinmmmudfuidglmiduwiﬁinﬁnwofﬁoimmﬁm Similarly,
the proportions of said glycosides therein can have any set of values within the scope of the
invention. Preferably, said product containg at least, both said major prognane
glycosides(including the isomers), namely, the caratubergides and boucerosides. Further,
preforably said two major glycosides are substantially in the propostions corresponding to the
proportions found in the caralluma species of paid Groups Iand I, That is, the CBR, the ratio of
caratubersides and boucerogides therein is preferably 9:1 to 11:1. Further, prefarably the resin
content in said product does not exceed 0.5% by wt. Preforably, the pregnane glycogide content
in said First extract ia aither 5% to 15% wi/w or is above 15% wiw. Preferably, said product is
suitable for direct administration to subjects without anry conversian ar trestment.

Tho glycoside content of said Technical Extract of the invention may have any value within the
scopo of the invention, that is, said Camlluma Extract Technical may be of any desired

" concentration. mmmmmm«&ﬁmmm

and concentration costs and the requirements of the-downstream proceases and firrther the
diffevent glycoside contents of said Groups I end II and has srrived at two preficred
concentrations of said glyoosides in said product, namely, above 15% by wt. of glycosides and
from 5-15% by wt. glycosidss, Tho first extract mey also contain some or all of the ssponin
glycosides of caralluma end the bitters of caralluma.

A
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The Standardised Caralluma Extract of the inveation is preferably & solid form product that is
designed to be & saitable starting material(intermediatn) fi soveral pharmaceutical, mutraccutical
and food products contnining the principles of caralluma.  Preferably seid second extract
comprises the said pregnans glycosides adsorbed on-a suitablo excipiont. Said Extract contains
ths ssid pregnans glycosides and may coutsin one, more or all of said glycosides within the scope
of the invention. Sﬁnihdy.slidslycuid-m:ybehnymllﬁvuptmﬁmwithhﬂnm
of the invention. Profiarsbly, said Extract contains both said pregnane glycosides, namely, the
camtubarsidey and the boncorosides and preferably they are substantislly in the proportions as
found i carellume species of said Group I and 16, that is, having a CBR.of 9:1 10 11:1.
Preferably the resin comtent in said extract does not excoed 1.0% by wt.  Proforably, seid product
ig suitable for direct administration to subjects, if desired without the neceasity of any comversion
or treptment- :

The glycoside content of said Standardised Extract can have any valug within the scope of the
invention.

" After considering the process economics including the costs of extraction and concentration and

the desirable specification of said Extract for downsiream processes for the pharmaceutical,
mutracentical and food products of carlluma and also the glycoside contents of said Group I asd
II species this invention has arrived at two prefiscred concentrations of said Standardised
Camalluma Extract, namely, a pregnane glycoside content of over 30% and from 25% to 30%
wiw. Said two glycoside contenty are the specifications obtained by extracting said Group 1 and
11 species respectively uging the processes of the inventions in a generally optimised manner.
Said sacond exiract may also confain one or more of the seponin glycoaides of the

Said first and second extracts defined by this invention aro pharmaceutical compositions in so far
as they may be directly administared to subjects, Similarly, they are directly usable as

sgid first or second extracts or others in their unconverted form or in the form of any of the
pharmacentically acccepted salts thereof. Said composition may be in the form of a tablet, or
injectable or suspension or ather pharmaceutical forms. Said compositions nmy comprise one or
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more further thecapeutical components and may inacluds any of the known pharmaceutically
acceptablo additives such as for taste, colour, flavour and others.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complet sppreciation of the invention, end many of the ttendant advantsges, thereof,
will bo readily apparent as the samo becomea better undersiood by referencs to the following
detuilod description whon considered in corjunction with the accompanying drawings in. whith
like reference gymbals indicate the same or similar components, and wherein:

Fig. 1 shows an examplo of the procoss of the invention for making the first Caralluma extract
from Caralluma plant matter, .
Fi;znmnmhufﬁeﬁwn--ofﬁotmmmmmmmm
from the first Caralluma extract; _
Fig. 3 shows ono of the prefixred prooesses of the invention for meking the first Caralluma
extract fram Caralluma plant matter; and

Fig. 4 shows one of the preferred processes of the invention for making the second Caralhuma
extract from the first Caralluma extract,  ~ '

DETAILED DESCRIP’I'IOI:I OF THE INVENTION

The First Caralluma Extract product of this invention is preferably a liquid product containing the .
caralluma glycosides and other caralluma components in solution. It is designed to bea
suitabls starting material, intermediate, for a mumber of pharmeceutical, mrtraceutical and food
products containing the principles of caralluma.  Said product may contain any of the pregnane
glycosides or mixtures thereof. ~ Similarly, the proportions of said glycosides thorein can have
any set of valuss within tho scope of the invention. Preferably, said product containg at least,
both said major pregnane glycosides of ceralluma, namaly, the caratubersides and boucerosides.
Further, preferably said two major glycogides are substantially in the proportions corresponding

" to the propartions found in the caralluma species of said Groups Iand I That is, the CBR, the

ratio of caratubersides and boucerosides therein is preforably 9:1 to 11:1. Further, preferably the
resin contant in said product does' not exceed 0.5% by wi. Proftrably, the pregnane glycoside
content in said First extract is either 5% to 15% w/w or is ebove 15% wiw.
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Ths glycoaide content of said Technical Extract of the invention may have any value within the
scope of the invention, that is, said Caralluma Extract Technical may be of any desired
concontration. ‘This invention has considered the economics of the process, including extraction
and concentration costs and the requirements of the downstream processes and further the
differemt glycoside contents of said Groups I and II and bas mrrived at two preferred
concentrations of said glycosides in said product, namely, above 15% by wt. of glycosides and
fram 53-15% by wt. glycosides.  The first extract may also contain soms ar all of the saponin
glycosides of carallusa and the bitters of caraiiuma’

TypiﬂlempuiﬁmufthoCuﬂhmMﬂTodmialpmduﬂofthhvmﬁmofnidiwo
preferred concenirations are given below.

TABLE]

First Caralluroa Extract(Caralluma Extract Technical)

(from Gronp I Species)

Test pnunr.tur Specification
Appearance brown to dark brown liquid
Solubility in water soluble

Total dissolved solids ' 65% minimum ww
Total Bittars . 1.5% minicum w/w
Total Saponin Glycosides 5% minimnm wiw

Total pregnane glycosides Above 15% wiw
Rexinous matter not more than 0.5% wiw
Total microbial coynt 5000 cfivgm, maxinrum
E. coli and salmonella absant

Coliforms absent

P. aeruginoga absent

.$. aureus absent

ﬁgwymﬂal_n 10 ppm maximum
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First Caralluma Extract(Caralluma Extract Technical)

(from Group II Specics)
Tesat parameber
Appoarance
Solnbility in water

Total dissolved solids
Total Bitters

Total Saponin glycosides
Total prognane glycoaides

" Total microbial count

B. coli and salmonella
Coliforms

P, acruginosa

S. aureus

Heavy metals

Specification
brown to dark brown liquid
soluble
65% minimum wiw
0.5% minimum w/w
2% minipmm w/w
5%-15% wiw
not more than 0.5% w/w
5000 cfu/gm. maximum
abseat
abaent
absent
absent
10 ppm maximum

The Standardised Caralluma Extract of the invention is proferably a solid form product that is
designed to be a suitable starting material(intermediate) for several pharmacoutical, nutraceutical

- and food products contrining the principles of caralluma. SnidEm::tmaquhinnnyofthe

said pregoans glycosides or mixtures thereof within the socpe of the invention. Preferably said
glycosides and ofher components are adsorbed on a suitable excipient.  Similarly, said
glycosides may be in any relative proportions within the scope of the invention. Preforably, said
Extract containa both said major pregnane glycosides, namely, caratubersides and boucerosides
and preferably they are substantially in the propostions as found in caralluma species of said

Group I and I1, that is, a CBR of 9:1 1o 11:1.
excoed 1.0% by wt.

Pre_ﬁnblyﬂnruinoonminuidmbﬂmt

The glycoside cantent of eaid Standardised Extract can have any value within the scope of the
mmmmummmﬁmmdmwwmmmm
hglymdnemmofmdemplmdnwﬂulmvmmhuamwdutmpmmmd
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concentrations of said Standardised Caralluma Exiract, namsly, a pregnane glycoside content of
over 30% w/w and from 25% to 30% w/w. Said two glycoside concentrations are the
gpecifications obtained by extracting said Group I and H species respectively using the processes
of the inventions in a generally optimised manner.

adsorbed on an excipient and is in the powder form. Typical analysis of ssid Standardised
Caralluma Exiract of said preferred concentrations(compositions) are given hereinbelow.

JABLE I

Standardised Cralluma Extruct
(from Group I camiluma species)

Test parametar

Appeamnce

. Solubility in water

Loss on drying

Total Bitters

Total saponin glycosides
Total pregnane giycosides
Resinous matters

Total microbial count

E. cali and salmonella
Coliforms

P. asruginosa

Specificat;

brown to dark brown powder
75% mipitrum w/w

10% maximum w/w

3% minimum w/w

10% minimum w/w
above 30% wiw

Not more than 1% w/w
5000 cfiu/gram maximmum
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Test parameter Specification
Appearance " brown to dark brown powder
Solbility in water 75% maxintim wiw

Loss on drying 10% maxivmm w/w

Total bitters 1% minimum w/w

Total saponin glycosides 3% to 5% wiw

Tote! pregnane glycosides 25%-30% wiw

Resinous matters not more than 1% wiw
- Total microbial count 5000 cfi/gm. maximum

E. coli and salmonsila ' absent :
Califorms -~ abgent

P. acruginosa absent

S. aureus abgent

Heavy metals 10 ppm. Maximum

Within the scope of the invention, said Caralluma Extract Technical and the Standardised
Caralluma Extract of the invention may be made by a process of admixture of the constinents
thereof or by the employing the extraction processes of the invention or by others.

iﬁm.byldopﬁmufﬁep:oeuiofﬂnhmlﬁm&nlhmﬂvmaﬁnhﬂdmdthe
Standardised Caralluma Extract are obtained containing substantially all the glycosides of

" caalluma, the desired said CBR, a low resin content , that is, not exceeding the specified limits

‘The processes of the invention for Caralluma Extract Technical and Standardised Carelluma

. Extract can provide any desired concentration of said glycosides in the products by suitable

opemation of said extraction and concentration steps and of the other steps.

Sakd two prefecred concentration renges of the Caralluma Extract Technical and the Standardised
Caralluma Exiract of the invention are by way of example, that is, by way of preferred
embodiments and are without limitation to the scope of the invention, The process of the
invention can be operated o give mid products of invention having any
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concentmtion(composition) of glycosides therein whether the starting material is said Group I ar
II species. Said two composition ranges have a certain amount of practical and commercial
significance in that they are obtained by processing said Group I and Il caralluma species by
operating the procosses of the invention in a genorally optitium menner. Tho associstion of sid
two prefemred concentration ranges with said Group I and II spocies is entirely from the point of
view of process economics and downstream processing requirements and is without limitation to
the scope of the invention.

Within the scope of the invention, szid firat and second extracis may additionally contain ather
mpongl'nofanllumndluthﬂlpminglmidﬂnﬂbiﬂ:nufunlm

The purpose of said excipient in the Standardised Caralhuma Extract product of the invention is to
adsorb the caralluma giucosides thereon and further to provide an extended surfice area for rpid
and substantially complete removal of the traces of water, the extraction solvent and the regin
dissolving solvent if used. The use of any of the known excipients is within the scape of tho
invention, the preferred excipients being Maltn Dextrin and Magnesiom Carbonate.

Within the scope of the invention, the Caralluma Extract Technical ahd the Standardised
"Caralluma Extract of the invention, may be made by any of the processes of the invention
outlined hersinabove or by a process of admixture of the constiments thereof or by other
processes.. Said firet and second extracts of the invention may be used in medicines having at
least one of, but not Limited to, the following pharmacclogical effects: carminative, febrifugal,

- anti-rheumatic, anti-diabetic and anti-hyperglycaemic, anti-pyretic, anti-inflammatory, anti-

hypertonsive, anti-nociceptive, anti-oxidant, anti-arthritic, anti-obesity, reduction of BMI(body
mass index) and increase of BMR(Basal Metabolic rate) and others,

The preseat invention end, particularly, the terms ‘camiluma extract’, ‘caralluma plant matter”
and ‘caralluma plant material® refer to any of the caralluma group species and are not limited to -
the caralluma species listed herein. :

The first step in the process of the invention for making Carallnma Extract Technical fram
camlluma plant matter, an example of which is shown in Fig. 1 comprises one or more optional
q:ulﬁmﬂntngybonquhdmiduinshemdiﬂmoﬂhewﬂhmphnmmﬁal. The
factors 1o be considered aro the size of the plant material and the moisture content thereof, the

v
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amount of foreign matter therein and others. In tropical regions solar drying of the plant material
is adequate.

Said first aiop 110 comprises one or more optional pre-treatment operations such as washing,
clemming, soslcing, drying, cutting, chopping, blanching, and others, if and as necessary.

The plant material is proforably extracted as @ powder, Thus, if the plant material is in large
picces, a cutting/chopping operation would be desirable to reduce it to a smaller sizs so that it can
be ground to the desired mesh size for the extraction operation. Reducing the plant material size
transfir and uniformity of bed tempersture in the extractor. Very fing plent material may tend to
form lumps during extraction reducing the solid-liquid contact

The crushing end/or grinding 120 of the raw plant materie! or the plant material obtained from the
pretreatment is also optional.  In this applicatian, the term “crushing™ includes crushing or
grinding, or both. A mumber of grinding apparatus/equipments .are available aod are within the
scope of the invention. A swing hammer mill is preferably used. If the plant material is in pieces
rather than a powder, larger equipment is required for the same batch size, and a larger amount of
salvent (or mixturo) would also bo neocssary per batch. Tho batch times would also be
comrespondingly higher. The prefiarred sizn of the materisl-in-procees after grinding is -10 BSS to
ﬂOBSS.mmuﬁmstlsomyﬁeu:ﬁndoutbyanyofﬂ:uwmﬂhmmﬂpdsm
as batch, continuous, counter-current, series armngement, parallel arrangement and others, by
combinations of one ar more of these, by hybrid schemes formed by fusing ons or mare of the
methods.

One prefirrod example of the extraction method is of semi-peralle] batch extraction with semi-
countercurrent solvent feod. For instance, where a batch of plant material undergocs three
scparate extmaclion operations, a plurality of extractors arc usad. The three operations are referred

'to herein as “E17, "B2" and "E3”. The solvent foed in the operation “E1” is not pure solvent but

the somewhat weak extract obimined from the operation E3 of extraction. The solvent fieed
charged in the operations “E2" and “E3" is subatantislly pure solvent, which may be sither fresh
solveat or rocovered solvent, The "A”, “B” and “C rufer o the extracts(solutions) obtained in
the operutions, El, E2 and E3, reapectively. In the extraction atep 130, undesirable non-glyoosido
components of Camlinma are also extracted, puch a8 the tannin, pectins and resins that would
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affsct the purity and storage properties of the product and that have side efficts on the subjects
treated with Caraliuma glyooside products or Caralluma extracts,

Numorous combinations of the extraction methods, extraction’ schames and solvent focd systems
are possible. The choice of the extraction method i govémed by process oconomics factors such
as solvent costs and availbility, solvent recovery costs, batch times, encargy costs for the heating
of extractor contents, capital costs of verious types of extraction equipment and others, Such
fhctors vary firom region to region and locatios to location. A wide range of extraction equipment
is available. The choice is nsually madp &n coet considerations and with the idea of kecping the
batch times to the minimom, One prefirred examplo of the extractor equipment is a jacketed
stainloss steel extmactor.

The selection of the solvent is important. In view of the problems recoguized by the investors, &
solvent should offer a good rete of axtraction at low temperatire and possess low solubility for
the reging and also fior the tannins and pecting. The rate of solubility of resins, tamming and pectins
should also be as low as possible at the conditions adopted for extraction. That is, it iy important
to optimize the selection of the solvent and conditions of extraction (s.g., temperature and
durmtion of extraction) so that the dissolution of the resinous matter is so reduced as to eliminate
the necessity of the optional resin removal step and so that the' entire concentration can be carried
out in the first stage of concentration. .

The prosent inventors have investigaied & mumber of solveats for the extraction much as for
mhmin—ymﬂd@deﬂxylmodiﬂluiﬂwﬂme, n-butanol, water, methanol,
cthanol, aq. methanol and ag. cthano! in view of the above factors. )

v

100% methanol gives & poor yisld of glycosides and extracts a large amount of resinous ratter.
This pushes up the solvent costs and solvent recovery costs of resin exiraction. Similar results are
obtained with methanol of 40% to 100% strength. Ths best yield of glycosides with a particular
batch time is fonnd to be with 209-40% methanol. Bllllheminudnﬂ:mislﬁllhigh.ﬂm
of the resin extraction, the product turns out to be sticky and hygroscogic. Accordingly, a resin
removal operation is prefirably performed. For example, when mathanol is used a8 & solvent, for
extraction, n-hexane can be used for resin romoval.

(7
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Use of ethylene dichloride as eolvent without resin removal gives a sticky and hygroscopic

. Caralluma exirgct product. If resin removing solvent such as high strength ag. ethanol is used,

the product ia better but the yield of glycosides with ethylens dichloride is low compared to the
uso of 30% aq. ethanol where other parameters are substantially the same. The solvent costs and
solvent recovary costs sre high firr both the extracting solvent and for the resin dissolving solvent.

Use of iso-propyl alcchol as solvent gave a good yield of glycosides. n-Hexano was used as the
resin removing solvent. When iso-propy! alcohol was used, the Caralinmia extract product was
ﬁlundtnbouheoq:_hbloqmlity. However, iso-propyl alcahol is a costly solvent.

1f water is used as a solvent with the resin dizsolving solvent being n-butancl, the yield as well as
the product quality are poor. In addition, n-butanol is an expensive solvent. -

Costwise, ethancl is preferable to other solvemts. Adqueous ethanol gives & good viald of
glycosides. It is obsorved that, et higher strengths, the aquecus ethanol tends to extract more resin
than at lower strengthe, and that, at lower strengths, it tends fo pick up mare of the tarmins end
pecting then et bigher strengths. Accondingly, the optimization of the cancentration is important.
It is prefurred that the aq. ethanol is of 10%-85% strength. It is also preferred that the ethanol
connmtnhmn!ﬂ“ﬂ%bywhmetogﬁapodymldufslymdumdammlmmly
mmunuetheemmtmofﬂmunnms pecting and resins,

Various solvent mixtures were investigated by these inventors such as mixtures of n-butanol,
ethyl acetas and cthylens dichloride with ethanol, methanol, aq. ethanol, aq. methanol and
others. The yields and the product quality were good. The cost is the constraint in their adoption
a8 n-butanol, ethylens dichloride and gﬂ:yl acetate are expensive solvents,

While the extraction at the higher taroperature tends to keep the baich times shorter, the
decomponition of glycosides increases with tempesature. Therefars, the optimization of the
temperature should be considered, Proferably, the cxdraction should be done in the temperature
range of 70-30 degrees C when using aq. cthanol as solvent More preferably, the extraction
should be dooe in the tempernture mnge of 70-75 degrees C becanss, whero the extraction
tempoerature is beld et levels higher than 75 degrees C, thermal decomposition of the glycosides
oocurs. Such high temperatures enhance the viscosity of the extract and increase the risk of
decomposition in the concontration step.
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Batch times can be controlled by controlling the temperature of extraction and the schems of
extraction adopted, solvent used, degree of agitation and others. With 20-40% aq. ethanc! as
solvent and extraction at 70-80 degrees C profierably the extraction is carried ouf in 3-4 stages, of
which each batch time is about 5-8 hours. In theso stages, cither fresh solvent or weak solution(s)
from other extrations are used.

Step 140 is g conoentration step. Numerous methods of desolventification (solvent removal)
including evaporation are available. It will be apparent to those skilled in the art that any of the
mmarous mathods availabls for the concentration step 140 will sarve affectively.

The ovaporated solvent may be recovered if desired.

Tbmmdﬁoommaﬁmhimpmm“mnm-ﬂmwmﬁmis
more prefembly carried out at tamperatures from 40 to 50 degrees C under vacuum.

A plurality of extract batches may come cut from the extraction step 130. In thefirst siage of the
concentration step 141, the concentration of the extract batch{es) may be carried cut in a single
operation or in a plurality of operations. Still further, where the plurality of batch(es) are present,
the conceniration operation may be carried out singly on each batch or on mixtures of one or
more of the batches” Such combinetions offer plant operational flexibility and scope for
optimizing usage of plant.

For example, with regard to the extract batches “A™ and “B" coming out from the extraction step
130, the batchés “A” and “B” may undergo a first concentration operation gingly to about one-
tenth of the criginal volumes thereof. Subsoquently, the batuhes “A™ and “B” may be mixed and
then concentrated further to about one fifth of the starting volume thereof. The concentration of
the pregnane glycosides at the end of concantration of the mixed batch is preferably about 3-8%
by wt, This preferred concentration is below the range at which any signifieant decomposition of
the glycosides occurn.

The viscosity of an exiract being concentrated goes up with increasing glycoside concentration,

This problem is fiirther compounded by the presence of the resinous mtter in the extract. In fiact,
where glycoside concentration is above 3-8% by wt., overheating and/ar charring may occur due
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to the high viscosity. Therefore, if the extract contains a large amount of resinous matter, it is
advisable to terminate the first stage of conceatration at this concentration and undartaks the resin
romoval step 160 as it is the resin that is responsible fior the high viscosities. Afier the resin
removal, further concentration (i.¢., the second stage of concantration 142) may be taken up. The
first and scoond concentration steges 141, 142 may comprise a phmality of individual
concentration operations. Accordingly, it is prefierred that the resin removal step 160, if required,
be camiod out after the first stugd of concentration 141 and before the sscond stage of
concentration 142. The reduced volums of tho partially concentrated solution(s) can reduce the
requirement of the resin dissolving solvent,

Tlnparﬁlﬂyemcmdsohﬁm(l)ltﬁnmdofﬂnﬁmmuiu_uup 141 may include
particulate impurities. An optional filiretion operation 150 may.be taken up at this stage to
remavo the.particlo impuritics beforo sending the solution(s) ‘to the second stage of concentration
142, or to the optional rosin ramoval step 160 or before returning one or more solution(s) to the
extractor(s) to form the solvent feed for one of the stages of the extraction step 130.

‘Whether or not the resin extraction option is exercised depends on the resin content of the original
plant material and how much of the resin is extracted into the extract (i.e., solution), The latter
depends on the nature of solvent and itg concentration, and the conditions of extraction such as

The resin removal 160 may be done as part of tho pretreatment step 110. n-Flexane can be used
as the resin dissolving solvent. Where substantially complete resin removal is achieved, the
concentration stcp 140 can bo dons in one stago becauso the eatir concentration even up o
substential total dryness could then be done in the first stage 141 without amy noticeable
decomposition. mruinmovnllﬁﬂwithn-hmninybedmwithorwiﬂmnmﬂmﬁngof
the solvent. The drawback in this embodiment is that the consumption of n-hexane, which is
expensive, is high.

The resin removal stsp 160 can also be done betweon the pretreatment siep 110 and the

crushing/grinding step 120. After the protrestment step 110, the plant material is generally of a
reduced sizo 5o that tho requircment of the rosin dissolving solvent is reduced.

yad
’d
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Tho resin removal step 160 can be carried out after the crushing/grinding step 120. In this
armngement, there would be furthor reduction in the amount of solvent required becauso the
crushing/grinding step 120 makes the maturial to be contacted with the solvent still finer. 'I'I:u
huﬂ:ouﬁutufndum;ﬁebdﬂ:hmuhmmm

The resin removal step 160 may be carried out also after the extraction step 130. I done at this
stage, it would be & liquid-fiquid extraction oparation. Contacting of two liquids is a far mare
efficient operation and cansequently the required amount of the solvent would be still Less at this
stagp, all other conditions being equal.  Batch times are also rednced.

mnkmmmmmmummm&ﬁmmdm
141 ad befor the secand stage of concentration 142, the determining factors arc the cost and
availability of the rosin xtracting solveat. The decisian ss to whero o locato said resin reraoval
step may be made on the basis of the cost and the aveilability of the resin solvent

A mmber of resin dissolving soivents were tried in this inveation, such es o-hexane, petroloum
ether, benzene, toluens, diethyl ether, methyleno dichloride end ethylone dichloride. The resin
dissolving sclvent can be selected on the basis of the cost of the prooeas and on the cost and
availability of the solvent and on considerations such as toxisity, ease of trace removal and
others, In the pregent invention; n-hexans is preferred.

Geaerally speaking, if the resin content is degired to be reduced to the preferred values of not

*more than 0.5% w/w for the first Caralluma extrct product and not more than 1.0% by wt for the

second Camllnma extract product, it would be necessary to carry out the resin removal step 160,
Hm,uwmuﬁmmmmmmhﬂmphm
material and how much of it comes out in the extracts (sbhutions) during the extraction step.

The resin removal step 160 may include the step of washing the optionally filtered first
concentrats, (the solution(s) obtained after the first concentration stage 141) with a suimble
solvent that can disyolvo the resinous matter contained in the filrato. The washing (leaching)
niay be carried ut one o mare times. The washing step is preferably a Hquid-liquid extraction
pmeulndmyéfthowﬁnueqqipmmhuwninthpmfprﬂppurpuun_qybemq.
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Tho washed filtrate is subjected to a sepamtion operation that results in two layers, the heavy
layer being tho glycosides in solution and the light layer being the resin dissolving solveat with
the resin mstter in solation. The sepamtion can be carried out in any of the known
equipment/appamatus available in the art for the purpose and adoption of any of them is within the
soope of the mventitn.

The light layer having the resinous matter in solution is cither discarded or subjected to a solvent
recovary operation by eny of the known means &f solvent removal provided in the art. Preferably
ths solvent recovery is done by evaporation and condensation of the solvent.

The hesvy layer containg the Carslluma glycosides and is subjected to the second conoentration
stage 142. Like the first concentration stage 141, the conventional concentration steps and their
variations will be apparent to those skilled in the art. Preforably, the cancentration 140 is done by
evaporation of the solvant under vacuum using thin film evaporators. '

The preferred temperature mnge for the evaporation is 40 to 50 degroes C when aq. ethanol is
usod as the extracting solvent. The evaparation is done ender vacuum. The evaporated solvent
can bo recovered by condensation. The selection of the method of solvent removal and of the
equipmet thercfor i to a large extent based on cost factors.

The concentration is continued until the desired concentration of glycosides is reached. The
heavy layer, that is, the concentrated solution at this stage constitutes the first Caraltuma extract
product of the inveation.

AluhuwninHG:Z.IhosemndCanﬂummpuhwtmbemdeﬁomtheﬂmClnﬂm
The £irst Caralluma extract is first contacted with a suitable excipient 210. The contact may be
carried out in any of the mixing appamtut/equipment such as, for example, planetary mixers,
rapid mixers, granulators, slurry tanks and others that are found in the art. A oumber of suitable
uxcipients are available in the art and may be used in the process of the invention. The preferred

Alang with the excipinat, the binders (binding agents) may be added if required or desired. Any
of the known binding agents may be nsed in the process of the invention. Prafhrably, the binder



WO 2004/108148 PCT/IN2004/000150

10

25

is selocted flom the following, starch, gum Acacia, guar gum and polyvinyl pyrolidons. The
mixing is contimed till the adsorption of the. first Caralluma extract on the excipient particles is
completed, and the particles have a homogenoous coating of the glycosides and the binder, if
used. . )

At this stage the material-in-process is removed and subjected to the drying step 220. *The drying
220 is camriod out by any of several methods of drying and by any of tho many drying
appamiug/equipment that are available in the art. Tray driers, fluid bed dryers, spray driers and
vacoum driers are soms of the drying apparatus/equipment availabls in the art. A tray drier and a
spay dryer are preferred. The spray drying makes the -product sticky and hygroscopic. For
example, tho blended material from the excipient step 210 may be thinly spread on the trays of
the tray drier. ‘This.assists and accelersies the evaporstion of tho final traces of moisture,

. extraction solvent-and the resin digsolving salvent. Accordingly, the excipient may be used for

srforming both an adsorption fnction and the fnction of facilitating dryi

The dried material ig basically the second Caralhuma extract of the inveation. Preferably, it is
subjected 1o & grinding/milling (powdering) opcration 230 to obtain a fine powder. The
conventionsl equipment/apparatus such as multi-smillers, hammer mills and pulverizers can be
used for the grinding/milling step 230.

The product from the grinding/milling step 230 is then sifted in any of the known sifting,
equipment/gppamius such as, but not limited to, a sisve shaker or sifter 240. )

mliﬁedmiali:thmblmdedinublmdingmdﬁmsuchls..hltnd:limilndtn,dmbleeone
blender, a ribbon blender, ar an octagomal blender 250,

The output from the blending step 250 is the second Caralluma extract of the invention in a

powder form.

The process of the inveation far meking seid Standardised Carallma Extract sterting with
caralluma plast matter comprises a total of ten steps including opticnal ones out of which the first
six stops aro in fuct, idemtical with the steps in the process of the inventiop fr making said
Caralluma Extract Techmical. ¥ will be scen therefore, that Caraluma Extract Teohmical it an
intgrmediatp prodyet in tho process of the invantion fix making ssid Standapdised Cergliuma

1)\
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are taken, from the prooess of the inventica for converting Caralluma Extract Technical to the
Standardised Caralluma Extract, [t will bo seen that cach of said six stops and four steps have
been covared in detail in the foregoing description and that said description and the comments
theirein are applicabls to the corresponding steps in this process of the mvention, namely, making
sald Standardisad Extract, starting with carafluma plants.  Said description and comments aro
therefiore referred to heve at this point for elaborating this process of the invention and are niot
repeated at this point in the interosts of concisandss.

Refarences to solvent hereinabove and in other parts of this specification also include solvent
mixtures unless the context requires othexwise, that is, the expression ‘solvent/solvent miiture’
has been shortened to “solvont” in the interests of clarity and conciseness.

"The terms ‘caraliuma plant matesial” or *plant material® or ‘plant matter” refer to the raw matecial
at the commancement of the process, said “plent material® at various stages of processing in the
prodesses of the invention being reforred to as ‘matesial-in-process’.  Howover, for the sake of
clarity, concisencas and convenience the terms, *plant material”, ‘plant matic’ and *material-in-
pmeug'musedmwhtinmhnguhly. Their meaning would, however, will be found to be
quite cloar from the context.

In order to provide a clearer understanding of the invention and without limitation to the scope
thereot, some examples will now be describod and aro illustrated in Figs. 3 and 4. '

Example

"Tho acrial parts of Caralinma fimbriata plant were collected and dried in open-gir under & shade
310. The dried material was ground in & swing bammer mill 320, For the extraction step 330,
about 500 kgs. of this dry powder material was charged to an extractor. The extractor includes &
stainless steel vessel of about 5,000 liters capacity provided with an agitator system and a
surrounding jecket for steam hesting. About 2,000 liters of about 30% aq. ethanol solvent was
charged into the extractor. The solvent charged was formed by mixing about 600 litees of rectified
epirit with about 1400 liters of water. The extractor contents were maintained at about 70-75
dogreen C by heating with steam and tho exiraction was carried cut for ebout six hours. This

) extract is refierrod 1o 23 “A”. The volume of extract “A” wes about 1,500 L.
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mmhmmamﬁﬁnhgmopuﬂrmud&nﬂm'phmmmﬂm
subjected t0 8 second extraction (Jeaching) operation. About 2,000 liters of about 30% aq,

. ethanol was charged info the extractor and the extraction camied out at about 70-75 degrees C. .

The extract was taken out of the extracior. The quantity of extract obtained was sbout 1,500 L.
This extract is referred to as "B™.

The plant residue in the extractor, comprizing the twice-extmoied Carallivma matter was subjected
to the third entraction. About 1,500 L of about 30% eq. etharol solvent was charged into the
reactor(extractor) to yield about 1,500 L of extract at the end of the extraction operation which
was carried out at about 70-75 degrees C. This extract is referred 1o as “C™.

For the first concantration step 341, the extracts “A” and “B” ware both separately concentrated
in concentrators down to & volume of about 150 L each. The extract'“C” was used es solvent
charge (solvant foed) for the first stage extraction of the next batch of Carallnma plant material,
Y this example, the salvent charge in the first extraction is solute-froe aq, ethanol of about 30%
strength. In tho normal course, the solvent chaige to the firat extraction would be the “C” extract
obtained from enother betch. But boing a freshly commenced extraction operstion, the “C”
extract was yet to become available and hence solute-fres solvent was used.

At this stage, the concentrated extracts “A"™ and “B" are combined giving about 300 L of material

. (step 344). This was filtered in o stainless steel Nutscho type Filter using a filter aid (step 350).

The filter bed was washed with about 50 L of about 30% aq. ethanol.

The filtmte contnins the glycosides.  About 300 L of n-hexans is added to the glycosides
solution to dissalve out and remove the resinous matter therein (step 360). After allowing a
pariod of timo for the hexane to dissolve the reainous matter the material-in-process was
sbjected to 2 separation operation 370 resulting in separation into a light hexarie-rich layer and
the heavier glycoside solution. The hexane-rich layer was sent for hexane recovery while the
slycoside solation layer was subjected to another treatment with n-hexane, Again about 300 L of
hexane was used. Tho sepamation proceduro was ropeated giving the said two layers out of which
the lighter hexane layer was seat for hexans recovery and the heavier glycoside Inyer was sext for
the second concentration step 342 where concentration was cerried out in a thin film evaporator at
Mﬂ@quﬂmﬂunmdlﬂMZOmdlﬁ. The concentrated material



WO 2004/108148

10

13

PCT/IN2004/000180

oxmetituted the first Comiluma oxtreot product. The above procodure was ouried out Gve tines o
check whether the yialds are roproducible. The ameunt of pmduct ebinined ranged betwesn 55-
65 kpy, The compositioe/analysis of the product obtained is givos herninbelow.

TABLE §
Froduct: Fimat Carallnmus Extract
. (Prom Camaliume fimbrista)
Toxt Paamstons Speoification Actual Valuem
Apprarance &wnbhtmmwh
Solubility In water Scizble Solble
Tatal dissolvod Solids 65% cainimom wiw 71% wiw
Total Bittars 1.5% minimum wfw 2% wiw
[Total Saponin Glyeosidos 5% minirmm wiw % wiw
“Fotal Prognens Giycosides Above 1% wiw 19.6% wiw
Besincus matiers Not moro than 0.5% ww 0.05% wiw
Total microbinl coust 5,000 cfv/gmm max 25 cfg
"Evcoli & Sabnonalle Absent Absant
m Absent Absont
[P- Acrogincsa Absext Absoxt
S Anmom Absont yy——
Heavy meials 10 PPM meximam Camplies
Example 2:

‘The solid type Canallnma extract product of the invention wais prepared starting with the preduct

of BExampls 1.

Aboat 60 igs. of the produuct obtained in Examge 1 was mixed with the required quantity of
maltodenirin, starch and gum scacia in & mixer and blended for about 30 minutes to get &

hemogeneous mass (the step 410).
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Tho hemogensous mass was dried in a tray drior. 'The matorial was spread in a thin layer over the

] mﬁmdﬁﬂﬂmdlw&lhﬂtﬂmcmnm.

The dried product from the foregaing stop was powdered by, fur example, @ micropnlverizer (step
430) and than sifted in s 8.5. Sifter to & particle size of about 40-80 mesh (step 440). The sifted
material way blanded in & double cone blender fbr about one hour to get & hamoganapus poweder

(step 430).

The homogencous powder was the scoond Camlinms axtract produst of the invention. The .
abovementionad procedure was repeated flve times. The analygis range of the prodoct obinined is

givea hervinbelow.
TABLE 6
Product: Second Camlluma Exiract (Standardized)(fram Camliume fimbriata)

Tost Parnmetars Specification . [Actusl Values
Appoarance Brown to dark brown powde - | Complice
Solubility in weter T5% misimum wiw "1 97.0% wiw
Loss on Drying 10% maximuim wiw 2.3% wiw
Total Bitters 3% minimum ww 63% wiw
Total Sapozin Glycosides 10% mivimum w/w 178% wiw
Total Pregnane (lycosides Above 30% wiw 35.2% wiw
Reaincus matters Not more than 1% wiw 0.15% wiw
Total microbial oount 5,000 cfu/gram max 25 /g
E.coli & Salmonelia Abyent Absoat
Coliforms Absemt Absent
P. Aeruginoas Absent Absent
S.Aurens Absent Absent
Heavy metal 10 FPM meximum Complies

Example 3

Tho sstoe wieps 8a ctlsed in the embodiment 2 were fllowed with tho Sollowing diffbrcnces. fn
Example 3, drying was conducird in a spmy drier inxtved of a tray drier, and the homogensous
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* mass was dissolved in waicr as is required for feeding to a spray drier. Minimum quantity of

watar was used.

The spray dried Caralluma cxiract was found io be finer and more wmiform in size and
consaquantly it was not necessary to carry out the optional steps of powdering and sifting.

Examplo 4

100% methanol was used as solvent for extraction while the resin dissolving solvent was n-
hexang, to make the Carelluma extract technical starting with Caralluma plant material. The yield
of glycosides was relatively low in comparison to the use of 30% aq. ethasnol as in exgmple 1. o-
Hemane consumption wag high because of the higher amount of the resing extracted out by 100%
methanol,

Methanol solveots of strengths 60%, 70%, 80% and 90% wero also used, The observations of the
inventors for these methanol concentrations arc gancrally as for 100% methanol.

Bxample 5

Aquoous methanol of 30% strength was used. The yield of glycosides was better than for-the
higher strengths. The yield is optimum at around 30% strength of methenol and is compamble to
that for 30% aq. cthanol under comparable conditions. The product was the first Camllume
extract and the resin dissolving solvent used was n-heoxane, A tray drier was used for drying.

Example 6

Extraction was done with ethylens dichloride es solvent to producs the second Caralluma extract.
The optional resin removal step was carried out for which n-hexane was used. Adsorption was
done on malindextrin. The product waa found to be hygroscopic. The glycoside yield was lower
than with 309 eq. ethanol solvent under similar conditions.

Bxample 7
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Aqueous methanal of 30% strength was used as the axtraction sofvent and n-hexane was used for
resin removal The product was the second Caralluma extract. Spray drying was adopted. The
yield was equivalent to that of 30% aq. othanol under comparsble conditions. The product was
} . .

Although the present invention has been described im considerable detnil with reference to certain
prefiarred versions thereof, other versions are possible. Therefore, the spirit and scope of the
appended claims should not bo limited to the description of the preferred versions contained
herein.

Whilo the invention has been described in connection with specific and prefirred embodiments
wﬂhmbdwmmmm&maﬂmp@h
invention. This application is intended to cover all variations, uses, or edaptations of the
inveation, following, in ganeral, the principles of the invention and including such departures
from the present disclosure as come within known or customary practice within the art to which
the invention pertaina, or s are cbvious to parsons skilled in the art, af the time the departure is
made. I should be appreciated that the scope of this invention is not limited to the detailed
description of the invention hercinabove, which ia intended mercly to be illustrative, but rather
camprehends the subject matter dofined by the following claims.
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Weclaim:

A mﬂmhmﬂnhlmlnlmdmmﬂuﬂmnm“«mm
ghyomldes as the major and chief constitmant(s) thereof.

A m-mmmmm1mwﬁmmw-mdmam
Tipiier.

A camposition g5 claimed in the preceding claim 2 whereln said plant matter comprises ane or more of tho
camilums group of plants belonging to the Asciepiadacess family.

A compusition as claimed in the preceding claim 3 wherein sid plant matter comprises ons or more of the
camlinma species of plants of sid Group L

A m-mmumcbm4m-uﬂmmmmummu
camalinma speciox: fimbrista, indics, attemyata, tubsrculats and the 1ke,

A composition as claimed in the preceding claim 3 wherein said plant matter comprisos c. fimbrista.

A mﬁﬂmudﬂmthMSMnﬂpﬁMmmumdm

cemiimm species of plants of mid Group IL

A composttion as claimed in the preceding claim 7 whetein said plant metier comprises ong or more of the
camnlhsne species of plants, satagmifers, wmbellata, Iastantha, ednlis and the like.

A composition as clgimed in any of the preceding claims 1 10 8 wherein said pregnans glycosides contained
therein mainly comprise one or mare of the caratnbersides(isomers of carstuberside) and )
boucercsides(isomen of bovcaroside).

A mmﬂuwhmdmm“ddmlm9wh=dnhnﬂodmmmtn
mmmuﬁmmummmﬂﬂ{qﬂlbﬂmﬁmﬂhmdm
camlluma species of aald Groups I and IL

A mpllﬁmndlimdhmoﬂlnpmﬁhgehhmlmlo-wwﬂid@nﬁohnwy
equal to that found in the carallmna specios, fimbeiata,

. A composition as catmed in any of the preceding claims 1 to 11 wuuhddcnmﬂom:mp

from 9110 11:1.

. A mmmnuummmyurmmdmmummummmm 1s referred

to hereln as the first caralloma extract.

A composition as claimed in any of the preceding claims 1 to 12 and which is in the solid form and is
refierred to herein as the second camiluma exteact.

A composition as claimed in the preceding claim 13 and comprising said glycosides and other maiter, if

: amy, ln solution.

16,

17.

A composition as claimed in the preceding claim 14 wherein sald giycosides and other matier, if any, is
ulnbulonanlhl:lnuﬂphﬁ.

A composition as claimed in the preceding claim 16 wharein ssid excipient is selected from maltodextrin
snid magnesiom carbonate,
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18, A composition as cialmed in any of the preceding clalms 16 and 17 snd compeising 8 snitabie hinder.

19. A composition es claimed in the preceding claim I8 wherein sald binder is selected from strch, guar gum,
gum acacla and polyvinyl pyrolidonn.

20, A composition as claimed in the preceding claim 19 whemin sid binder is polyvinyl pyrofidona.

11, A composition zs dlaimed in any of the preceding claims 1 to 20 wherein the content of sxid pregoane
glycosides Is from 5% to 15% wiw,

21. A composition as claimed in any of the preceding clalms 1 1o 20 wherein the content of sald pregnane
glycosides Is over 15% wiw.

23, A composition as clahmed in any of the preceding cleios 1 1o 20 wherein the content of said progoane
glycoaldes is from 25% to 30% w/w.

24. A composition as ciaimed in eny of the preceding claima 1 io 20 wherein the content of sald pregnane
glycosides Is over 30% wiw.

25. A composition as claimed in any of the preceding claims 21 and 22 and which is in the Hequid form.

26. A composition as claimed in any of the preceding claims 23 and 24 and which is fn the solid form.

27. A cumposition as ciaimed in the preceding claim 26 wherein said glycosides and other matter, if any is
adlsorbed on’an exciplent selacted from maltodextrin and magnesiom carbonate.

28, A composition as claimed in sny of the preceding claims 1 to 27 whesein the resin content is not more than
sbout 0.5% w/w and which is prefierably in liquid form.

29. A composition as clgimed in any of the preceding claims } to 27 wherein 1he resin content is not mare than
sbout 1.0% wiw and which is prefrably in solid form.

30. A composition as clatmed in say of the preceding cleims 1 t0 29 wherein the glycosides thercin are in the
form of any af the pharmacenticelly accopted salts

31. A composition as clatmed in auy of the preceding claims 1 to 30 and which farther comprises one or more
themapentic agents for ireatment and/or manegement offfor obesity, srthritis, thenmatism, disbetos and
reduction of blood sugar, hypertension and reduction of blood pressure, wolght reduction, reduction of
welst, arm and hip circumfbrence, reduction of BMY(body mass index), increass of EMR(Basal Metabolic
Rate), Licreasing lean mass, rednction of appetite, fat 1o or, is carminative, febrifiigal, anthetmintic, anti-
pyrotic, anti-inflammatory, anti-oxidant and/or antl-nociceptive.

32. A composttion as claimed in any of the preceding claims 1 to 31 and which firrther comprises ons more
nuiracentical agents and/or-food addilives. '

33. A composition as clgimed in any of the preceding claims 1 to 32 and which fimther comprises ona or more
of the saponin glycosides of carallyma sndior the bitters of caraliuma.

34. A composition as claimed in any of the preceding claims 1 to 33 and which Is in edmixture with one or

" more of the pharmacentically accepted agents fior tasts, colour and flaveur and the like,
35. A composition being said firgt caralinma extract substactially as hereindescribed,
36. A composition being said second camliuma exttact substantially as hereindescribed.
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37, A process for making a composition for medicinal, nitmcentical and food applications chiafly
camprising ooo or more of the proguane glycosides, seid process comprising the extraction of plant
maiter by means of a solvent/solvent mixinre, the pammeters of said extraction end of said solvent/solvent
" mixture being snch s to minimise/prevent the decomposition of said glycosides £o as'to yield 8 standardis=d
and reproducible exiract
38. The process as clabmed in the preceding claim 37 whereln said parsmeters aye soch es to yield said
axtnict that is reprosentative of said plant matter particularty with regand to the major pregnane giycosides
present, and the proportions thereof, thenein, ,
.39. Tho process xs clalmed in any of the preceding claims 37 and 38 wherein the major glycosides
present in said plint matter axo the caratnbersides(the variows isomers of caratuberzide) and the
boncarosides(the various isomers of bouceroside).
40. The process as claimed in my of the preceding claims 37 to 39 wharein the CB mtio(the caratubersides to
the boucerosides mtio) present in said plant matter is from 9:1 to 11:1.

41, mmuddMMmydmsMMSTmdedmnﬂnhnﬁmhﬁm
9:1 to 11:1 obtained where required by admixture of the said extract with the daficient component.

42. The process ss claimed in any of the preceding claims 37 to 41 wherein sald perameters are guch a5 to
Mmmauwmmmmm

43. The process as claimed in any of the preceding claimg 37 to 42 wherein gaid pammeters ane such a3 to

miinimise/prevent the extraction of the resinous matter during said extraction. '

44, The process as claimed in my of the preceding ciaims 37 to 43 wherein sald pavameters are such as to

minhmise/prevent the extraction of the tannins and pectina doring said extraction.

45. The process as claimed in any of ihe preceding claims 37 to 44 wherein said eximct is concentrated to the

desired concentation of mid glycosides in one or more Bagea of concentration.

46. The process es claimed in tho preceding claitn 43 snd contprising a first and sccond said concestration

Stages :

47. The process an claimed in any of the preceding claims 45 and 46 wharein said concentration is by the
evaporation of said solvent/solvent mixture In sald entract by heating and optionally under vacuum, exid
evaporation being carred oul in any known evaporstar equipment bui prefieably in a thin film
evaporstor. .

ﬂ.mmudlhulinmyorthmhiddm“mﬂmudmmm

. mixtyre is recovered.

49, The process as clpimed in any of the preceding cleimg 37 to 48 wherein said plant matter is additionally
subjected to one or maro of pre-treatment operations such as washing, cleaning, soaking, drying,

50. The process as clstmed in any of the precoding claims 37 to 49 gnd compeising an additional operation of
Mnmﬂwhﬁhﬁnmmhwﬂlhdhqiqphﬂwhm'mwmm
said plant matter or mateicia]-in-process with & resin dissolying splvent.
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51, The process es claimed in the preceding claim 50 wherein said resin removal is carried out either at the
commpncement of, or doring said pre-teestment but prefershly after size reduction of said plant matter
has been caxded ont.

32, ‘The process as claimed in the preceding claim S0-wherein said rosin ramoval is caxried out after said pre-
num:ﬂ.lfw-hdhﬁmddmuﬂm.

53. The process as claimed in the preceding claim 50 wherein said resin removal is carried out after said
extraction but before sald concentration step.

ﬂ.ﬁm.dﬂhhpﬂlﬂgrﬂmﬂmmmmtwmmﬂmym
gatd concentration stages but prefrably between said first and second conceniration singes.

35, The process as claimed in any of the preceding claims 50 to 54 wharcin sid resin dissolving solvent is
recovered after the rowin removal step by evapoestion and condensstion, or other method.

56. Tha process as claimed in any of the preceding claims 37 to 53 wherein seid extraction is carried cut ina
plorality of sages resulting a plurality of exteacts(sointions).

ST.Ihmuthmdmmmwmﬁwhﬁnddm-)mM
suljecied to filiration to remove solid matter, if any.

58, mmuwhmﬁmm&mﬁaﬂdﬂm“cmmmm
retumnad o seid extraction step to constiiuie ssid sotvent/solvent mixtures for one or more of gid
mmﬁmmm)bdngnwbnﬂmmhmmm
or & plurafity of baiches.

59. The process as clalmed in any of the preceding claims 56 to 58 wherein the combination of sald
concentration batches and extraction stages is selected such as to maximisa production and plant
utilisation and minimice costs.

60, The procesa as claimed in any of the preceding claims 37 to 59 wharein said composition s in the liquid
form.

61, mmummmmmwmmmmmnmmmmm
does not eaceed 0.5%.

62. mmummmummmmmﬂm-dwwmnMSMm

15% w/w of pregoane giycosides.

63. The process as claimed in any of the preceding clsims 60 and 61 wherein sid composition comprises over
15% wiw of pregmams glycosides.

64. The process as claimed in any of the preceding claims 37 to 39 wherein seld composition s in the solid
form.

. 85, mmnmmmmmummmmmmmmmm
does not exceed 1.0%.

66. Tho procem a5 claimed in any of the preceding clakma 64 and 65 wherein seid composition comgeises 25%
10 30% wiw of pragoans glycosides. )

Kl
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67, The process as claimed in sny of the preceding claima 64 and 65 wherein suid composition comprises over
30% wiw of pregmane glycasides, ]

68. Tho process as claimed in any of the preceding claims 64 to 67 wherain sald ¢ompoeition further compriges
& suitable excipient snch as malto dextrin-or magnesiom carbonate or the Hie.

69. The process as clzimed in any of the preceding clalms 37-to 68 wherein gaid plgnt matiar comyriscs one ar
mor of the camlhume group of plants belanging to the Asclepladacess family. ’

70. The process a8 clatmed in any of the preceding clatms 37 to 69 and compriging the steps of?

L

iv.

pre-treatment of the carallnma plant material by ans or more optional opemtions such
as washing, clsaning, soaking, drying, cutting, chopping, blanching, and others, if and
as necessary;

crushing end/or grinding of the plant owtarial obtained from step @), If, and to the
exiracting the material obirined from step () in one or more siages by mesma of a
suitahle solvent/colvent miximee and/or with a sointion obtained from another

. extraction, fhe nuinre of sald solvent/solvent mixiure and the concentration thereaf and

the temperature of extraction belug selected such s to minimise or substantially
provent the extraction of the rosinony matter and the tmnins and pecting in thensin,
concentrating the extract batch(es){snlutions) obtained from stop (iii) either singly or as
mixtures of one or more thereof In a first concentration stage and farther optionally in a

second concentration stegs by removal of said solvent/solvent mixture by any of Jaown

means such a3 the evaporation of sald solvent/solvent mixture to yleld s=id composition
refisrred 1o as the Caraliuma Exirect Technical(or the First Caralluma Extract) said
solvent/solvent mixinre being recovered if desired; )
optionglly returning one or more said extract batch(es) or paris thereaf before said first
comceniration siage to step{ill) for cantacting with the said plant material to be
mund.mdhtd(u)bdn;lwopmﬂytoﬂmuumm
particulate golid matter, if ary;
opﬂmnllydﬂwﬂn;ﬂnmhlummammmbymuf
a resin dissolving solvent as part of asid step (i), or immediately following said stepa (1)
or (i) or (iil) or immediately after said first concentration stage.

71. The process as claimed in any of the preceding claims 37 to 70 wherein said plant material comprises cne or
mdmmmdMIMHWMMWﬁm

72. mmudﬂmqhmntunmmsmwmwmmmmm
mdmmmmdmnm-mmmqmwdm

73. nemudlhqmwoﬂlnmmﬂmnwqumqﬂohqud
mmmmnmnummmnhmmmwummpum
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4. The process aa claimed in any of the preceding clsims 37 to 72 whereln the said CB mtlo of the said
composition product is from 5:1 to 11:1.

75. ‘The process as claimed n any of the preceding clalms 37 to 74 wherein sid solvent/solvent mixture is .
selected from fhe group of solvents, mathanal, sthancl, aqueous mothancl, aquecss ethanol, {-propyl

+ alcohol, n-butanol, water and ethylene dichloride and others and from the group of solvent mixtureg
mmammmummmmwm
aquoeons ethannl, aqueons methsnnl end others.

76. The process s claimed in any of the preceding claims 37 t 73 wherein said solvent for extraction is
aquoous ethanol. .

T7. The process ss claimed in the preceding claims 76 wherein ssid aqueous ethenol is profizably of strangth

* 10-80% v/v and more preferably of 20-40% vAv.

78. The process as claimed in any of the preceding claims 37 to 77 wherein said extraction step is carried out at
temnperatnnes manging from 70 io 80 degrees C but mnre prefarahly fram 70 to 73 degrees C.

*19. The process es clstmed fn sny of the preceding ciaima 76 tn 78 whersin smid concentration Is carried out by
evaporation of said solvent at from 40 1o 50 degrees C under vacnum in any of the known evaporator
equipment but profirebly in a thin film evaporstor,

80. The process a5 claimed in any of the preceding claims 37 to 79 whersin said resin dissolving solvent is
selected from n-hexane, disthyi ethsr, ethylens dichloride, petrolenm ether, benzens, taluane and

81. The process as claimed in (he preceding claim 80 wherein ssid resin dissolving solvent comprises n-hexane.

82, The process es claimed in any of the preceding claims 37 to 81 whemin the said concentration of pregnane
glycoaides in said solntion obtained from smid first concentration step and going to undergo sald resin
extraciion is from 3 to 8% wiw. _

83. The process as claimed in gny of the preceding claims 37 to 82 wharein the step of resin removal from said
extmct or sald first concentrate comprises contacting(wasling) sald exirect or first concentrate with the

. Tosin dissolving solvant one or more times, sopamting the contacted Hquid ufier each satd washing
/contacting inin a heavy layer comprising the solution of said glycosides and s light layer commprising
said resin dissolving solvent with tha extracted out resin in sohution, said Light layer being discarded or
sent for recovery of the eatd resin dissolving solvent.

. The process es clatmad in eny of the preceding claims 70 to 83 wherein said first carallnma extract
comprises from 5% to 15% w/w pregnane glycosides.

85. The process as claimed in any of the preceding claima 70 to 83 wherein said first caralinma extract

" comprises more than 15% w/w pregnane glycosides.

86. 'The process ax claimed in any of the preceding clalms 70 to 85 wherein the resin content of sald
composiiion doos not exceed 0.5%

87. The process as claimed in any of the preceding claims 37 to 86 wherein seid plant matter comprises tha
plants, or parts thereof, of the species camliuma fimbriata. .

o7
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88 The process as claimed fn sy of the preceding claima 37 1o 87 whentin ssid compoaition Sirther comprises
elther the camsllnma gapanin glycoside(s) or the caralioma bitters or both obtainad by eximaction of the
samo from the catalluma plant matter or incorporated in aaid compogition by admixiure thereof with the
m -

89. A process for making a composition, for medicinal, miraceutical end fhod epplications, chisfly comprising
one or mor of the pregnans givcosides, substantially as hereln deacribed and filvstrated with refiorence
to fhe accompanying deawings.

MAmMmﬁsanﬂdmmﬂwﬂmMumw
Extract), for medicinal, autraceutical and food applications, chdefly comprising one or more of the
pregmane glycosides, from szid first camlinma extract comprising contacting suid first extract with a
suitshis exciplent and subjecting the material to 8 mixing/blending operation foliowed by the drying of
tho matarial by any of the known methods to give the product.

91. The process as claimed in the preceding claim 90 wherein said excipient s either maliodextrin or
magnestum caxbonate.

92. ‘The process as claimed in any of the preceding claims 90 and 91wherein in addition to smid exciplent, mid
firat camlizma exiract is also contacted with a suitable binding ageni(bindex). .

93. mmummmmmnMﬂdMummmMm
gum acacia and polyvioyl pyrolidone.

94. The process as claimed in the auy of the preceding claims 90 to 93 wherain seid mixing/blending is carried
out in an appedims/equipment selected from a planelary mixer, rapid mixer, grannlator, sluy tank or
other.

95. The process as claimed in sy of the preceding claims 50 to 94 wherein said drying is carried out in cne
selected from a tray drier, a spray drier, a vacuum drier, flnid bed drier or other.

96. m;!m-dnmdmthmdnm”wluunnlddrﬁnshumdmhamdm

97. 'The process as claimed in the preceding claim 95 whereln said drying is carried out in a spray drier.

98. The process as claimed in any of the preceding claims 90 to 97 wherein said solid form composition product
is praferably additionally subjected to a grinding/milling operation to obtain a fins product.

99. The process as claimed in the preceding claim 98 whereln sid grinding/milling operation is carried out in
one selected from a multi-miller, s hammes mill or other.

100.  The process as claimed in any of tho preceding clalmy 90 to 99 whereln eald solid fixrm composition
product iy preferably additionaliy subjected to a sifting operation in a sificr, or a siove shaker or other to
obtain a uniform sized product,

101. The process as claimed in the preceding claim 100 wherein mid sifted produst is preferably
additionally subjected to a blending operation in blending equipment such as a Douhle Cone Blender,
Ribbon Blender, Octagonal Blender ar olher known blending equipnweat.

102.  The process s claimed inany of the preceding claims 90 o 101 wherein sid solid form composition
comprises from 25% o 30% wiw of pregnane glycorides.



103,

104.

105.

106.
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‘Tha process as claimed in any of the preceding cigims W to 101 wherain said solid form composition
comprises over 30% wiw of preguane giycosides,

A process for making a solid form composition(Siandardised Caralloma Exiract ar Second Camlloma
Exiract), for medicinal, mutraceatical and food sppiications, chiefly comprising ons ar more of the
pregnzne glycoskles from ssid first cemlhuma extract substsatially as hercindescribed and fllntraind
with refisrence to the accompanying dmwings. .

A process for making a solid form composition(Standandised Caraltuma Rxtract or Second Caratium
Extmct), for medicinal, mutcaceutical and food appilications, chiefly comprizing one or mom of the
pregnanc glycosides, from said camfiuma plant matter comprising the sieps of the process for making
said first caralinmn extract as discloged In the praceding claios 70 to 89 fullowe! by the steps of the
process for making said second caralivma exiract from satd fwt caralinme extxact as disclosed in the
preceding clalms 90 to 103.

A process for making a solid form composifion(Stzndardised Caralluma Extract or Second Carailum
Exteact), for medicinal, miracentical and food applications, chiefly comprising one or movo of the
pregnans giycosides, fram said caraliuma plant matter substantially as erain described and {ustoated
with reftrence to the accompanying drawings,
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FIG. 2
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FIG. 3
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FIG. 4
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box II.2
Claims Nos.: 35,36,89,104,106

Clalms 35, 36, 89, 104, 106 are drafted tn the "omnibus form®". This form
of claim 1s NOT recognized by the present International Searching
Authority. Thus, the subject matter of these claims 1s considered to be
50 unclear within the meaning of Article 6 PCT so as to render a .
meaningful search of these claims impossiblae

The applicant’s attention 1s drawn to the fact that claims relating to
inventions in raespect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant 1s advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has.
not been searched. This 1s the case Irrespective of whether or not the
clains are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the ragional phase
before the EPO, the applicant 1s reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problams which led to the Article 17(2)} declaration be
OVETCOme.
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Boxl Obsarvations whera certain clsims ware found unsesrchabis (Coxfinustion of Nem 2 of first sheel)

This nbanadional Soarch Papart has ot bsn estahilshed i Nepect of cortain dalms under Aricts 17(2(a) for the loillowing masons:

1. [] cutmaoa:

m—mmummmmhumummm nanaly:

r-lIlmrn- 35,36,89,104,106
nnmuumnr'"“""'“m'%“"uw“'ﬁ“ e presabedmadrnenis o axh

see FURTHER INFORMATION sheet PCT/ISA/210

2 [] g

mmnmmm-.mnmnmunmmummunhm

Box B Obsarvations whers unity of invention I lscking (Continustion of Iemn 3 of first sheed)

This interriional Gewrching Autharty found muttipis iventionia in this Inemafionsl epyiibat on, as bilows:

1. D As ol regurired axidiiors] seavch foas wara imaly pald by the applicant, this inlemnalional Gearch Hepor eovers all
sourchebio clalms.

2 |:| As o sserchabio cialna could be assrvhad without sfiort jusiiiying an ackifionsi foe, his Autharlty <l not invite peyment
of any adiiiona) foa,

midiffionsl
a Aurlymul;mulunmnd l-m mm;:L appiioant, thia insmatiorsl Emerch Rapart

Ramark ea Protest Dmmmummwumm
D INe protsst sccompeniad ta payment of acdiional ssarah faes.

Form PCTASA/210 {eoniinualion of St shoet () Hanusry 5004)
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PROCESOS PARA PRODUCIR EXTRACTOS DE CARALLUMA Y USOS

Un extracto de Caralluma y un método para su
produccién, que puede estandarizarse y reproducible, y que
previene la descomposicién de los glucésidos, que puede
reducir los componentes no glucésidos indeseables. En el
primer extracto de Caralluma, el material resinoso no
excede de 0.5% en peso y, en el segundo extracto de
Caralluma, el material resinoso no excede de 1.0% en peso.
El primer extracto es producido mediante pretratamiento
opcional de materiales de la planta, trituracién y/o
molienda opcional, extraccién, y concentracién. La etapa
de filtracién y la etapa de eliminaciétn de la resina se
pueden efectuar opcionalmente. El segundo extracto es
producido al poner en contacto el primer extracto de
Caralluma con excipientes, secar, pulverizar, tamizar y
mezclar. Los extractos de Caralluma de la presente
invencién se pueden utilizar para fines médicos y como

aditivos en alimentos.

&
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FURTHER BIFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box II.2
Claims Nos.: 35,36,89,104,106

Clafms 35, 35, 80, 104, 106 are drafted in the "omnibus form". This ferm .
of claim 1s NOT recognized hy the present International Searching
Authority. Thus, the subject matter of these claims 1s considersd to be

s0 unclear within the meaning of Article 6 PCT so as io remder a
meaningful search of thesa claims impossible

The applicant's atteniion 15 drawn to the fact that claims relating to
inventions 1n respect of which no international search report has been
established need not ba the subject of an intermational preliminary
sxmmination (Rule 66.1(e) PCT). The applicant 1s advised that the EPO
policy when ncting a3 an International Preliminary Exemining Authority is
rormally not to carry out a preliminary examination on matter which has.
not been searched. This 1s the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regiomal phase
before the EPO, the applfcant is reminded thet a search may be carried
out during exemination before the EPO (see EPO Guidelina C-VI, B.5),
should the problems which lad to the Article 17(2) declaration be
overcome. )
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Boxl Obusrvetions where oartain cising wers found unsservhabls (Costimmeion of ks & of first shesl)

“Thia icborraiioned Seaych Fapost hss ol basn esiablshed in reapect of cartain diims coder Arkol 17E(x) for the following Masnne:

1. [] clatme oa
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2, [X] cutom roe: 35,36,89,104,106
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see FURTHER INFORMATION sheet PCT/ISA/210

8. ] cumenee:
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Bax Chasrvatons where enlty of invention ls leciking (Coniauation of lem 3 of firet sheel)
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DIVISION DE NUEVAS
Industria y Comercio EXTRACTO PARA PUBLICACION
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT
[21) N° do sclicituc: B1) It Ct A 61K 3578
22) Fecha de soliclhxt (74)Solicitania(s) RAMASWAMY RAJENDRAN y KAMALA
RAJENDRAN
[30) Picided  (31) No. Priodkied (32) Feche (33) Puis
N 04.06.09 N
ASAUBMAS/2003
(72) Invenior{es)  RAMASWAMY RAJENDRAN y
KAMALA RAJENDRAN
{74) Apoderado:  JAINEE EDUARDO DELGADO VLLEGAS
{85  Focha fimii inicio fase nacional: 04.01.2006 (87) Publicacitn intamadional
Datos relativos & la presentacion de la solicitud PCT Fecha: Fecha (ddhmmiaa) 18/12/04
Fecha de presentacién de la scliciut ~ Fecha 3110504 N° publicacidrc WO 2004108148 At
No. de soliciud PCTAN2004%000150
(54) Thtulox PROCESOS PARA PRODUCIR EXTRACTOS DE CARALLUMA Y USOS

Rasumen - Relvindicacidn(es):

Un exiracin de caralluma y un método pera su produccidn, que pueds estandarizsrse y reproducble, y que previene la
descomposicion de los glucdeidos, que puede reducir los componentes no glucbeidos indessables. En e primer axirack
de Caralluma, el material resinoso no excede de 0,5% en peso y, en el segundo exiracio de Caralluma, el materlal
resinoso no excede de 1,0% en peso. B primer exiracio es producido mediante pretratamiento opcional de materiales do
la planta, tituracién y/o mollenda opclonal, extraccion, y conoentracion. La etapa de fitracion y e etapa de eliminacion de
la resina se pueden efectugr opclonaiments. El segundo exiracto es producido al poner en contacko el primer exiracto de
Caralluma con excipientes, secar, pulverizar, tamizar y mezclar. Los extracios de Caralluma de la precents invencidn se

pueden utillzar para fines médicos y como aditivoe en aimentos.
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