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(57) Abstract: The present invention provides Boswellia low polar gum resin extract (BLPRE) comprising novel phytochemical
composition of sesquiterpenes, diterpenes, triterpenes and other phytochemical(s) obtained from gum resin of Boswellia species.
The invention also provides compositions comprising BLPRE in combination with one or more component(s) selected from bio-
logically active ingredient(s), functional ingredient(s), excipient(s), diluents(s), carrier(s) and additive(s) or mixtures thereof. Fur-
ther the invention also provides synergistic composition(s) comprising Boswellia low polar gum resin extract (BLPRE) and at
least one component selected from but not limited to extract(s), fraction(s), phytochemical(s) or their salts or mixtures thereof de-
rived from Boswellia species or Curcuma species.
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“A NOVEL BOSWELLIA LOW POLAR GUM ;RESIN EXTRACT AND ITS
SYNERGISTIC COMPO_SITiONS”

FIELD OF INVENTION:

The present invention provides Boswellia low polar gum resin extract (BLPRE)
comprising novel phytochemical. composition(s) of sesquiterpenes, diterpenes,
triterpenes and other phytochemical(s) _obtaiued frem gum resin of Boswellia

- species.

The invention also provides compositions eomprising Boswellia low polar gum resin
extract (BLPRE) and at 'least one component selected from biologically active
. ingredient(s), functional ingredient(s), excipient(s),_ diluents(s), carrier(s) and

additive(s) or mixtures thereof,

‘Further the invention also provides synergistic composition(s) comprising Boswellia
low polar gum resin extract (BLPRE) and at least one component selected from
extract(s), fraction(s), phytochemical(s) and their salts or mixtures thereof derived _

from Boswellia species or Curcuma species.

' BACK GROUND OF THE INVENTION , |
There are numerous pharmaceutical, herbal mgredlent(s) and blologlcally actlve |
molecules that are effective in vitro for a dlsease or disorder. However, several of

“them are not effectlve or not bloavallable in v1vo (warm blooded animals). It is thus
important to explore, identify and 1nvent _safe and effective compound(s) or
composition(s) that helps increase the in vivo activity of such pﬁarmaceuti_cal or

" herbal ingredient(e) fhrough synergism'. In thié process.the ‘inven't'lors have'sereened a
number of extracts, fractions, phyt(')chemical(s) and eompound(s) _originaﬁng from

plants, animals and microorganisms; individually and in combinations.

The gum resin of Boswellia has been very widely used since ancient times. For
example the gum resin of Boswellza serrata (Burseraceae) plant has long been in_
use for the treatment of rheumatond arthritis and gout by the practitioners of -

Ayurvedic medicines in the Indian system of medicine. Various extracts of the gum
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resin have shown potent anti-inflammatory and anti-atherogenic activity in
laboratory animals [Cuaz-Pérolin et al., Artériosclér Thromb Vasc Biol Feb 2008].
The extract of Boswellia was found to be a potent anti-arthrit.ic agent [Kimmatkar et al;
Phytomedicine. 2003, .10(1): 3-7]. Boswellta gum resm and its extracts also
demonstrated SIgmf'cant therapeutlc nmprovements in human cllmcal trials -

conf'rmmg the in vivo anti-inflammatory effects. [E Ernest, BMJ 2008; 337: a2813].

The origin of the anti-inflammatory action of Boswellia gum resin and its extracts
has been attributed to a group of triterpene acids called Boswellic acids that were
isolated from the gum resin of Boswellia serrata. Boswellic acids exert anti-
inflammatory actions by inhibiting 5-lipoxygenase (5'-LOX). 5-LOX is’a'key:
~ enzyme for the bio'synthesis of leukotrienes from arachidonic acid. Leukotrienes are
considered to be involved in the initiation and propagation of a variety of
- inflammatory diseases. In addition to then~ 5- llpoxygenase 1nh1b1tlon Boswellic
acids inhibit human leukocyte elastase (HLE), an enzyme of different pro-
inflammatory pathway [Safayahi, H., et. al., J. Pharmacol. Exp. Ther., 1997: 281 p
460- 463] 3- O Acetyl 11-keto-O-Boswellic acid (AKBA) is biologically the most
active component among its congeners, with an ICso of 1.5 uM for the 1nh1b1t10n of

5-LOX [Sailer, E. R, et. al., British J. Phar_macol 1996 117; P 615 -618].

The U.S. patent US5629351 relates to a novel fraction comprising a mixture of
Boswellic acids, wherein the fractlon exhibits anti- mﬂammatory and antlulcerogemc ' 
activities. Also disclosed -is a novel Boswellic acid compound exhlbltmg anti-
inflammatory, antiarthritic and antlulcer_ogemc activities. Also disclosed is a process for

isolating a Boswellic acid fraction and individual Boswellic acids therefrom.

The U.S. patent US200802751 17A1 describes eompositions comprising Boswellic acids |
: obtamed by combining dlfferent fractions obtained by supercrmcal chromatographlc :

extractlon of Boswellia serrata gum resm

The U.S. patent publication USZOO60280811A1 relates to formulatlons comprising
- combinations of analgesic/anti- mﬂammatory, 1mmunomodulatmg and cartilage- .
reconstructing agents in partlcular compnsmg sallgemn Boswellic acid,

' procyamdms N-acety glucosamme and either glucoromc acid. or glucoronolactone,
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for the treatment of rheumatoid arthritis and, more generally, of arthritis conditions.
In this pure Boswellic acid or a semi-synthetic derivative thereof or 20% of

Boswellic acid-enriched Boswellia serrata extract are used in the formulation.

PCT publication WO 02/159]6, constituting its priority from German patent DE-A
100 41 217, disclose dihydro Boswellia acids, physiologically .acceptable salts _
thereof and hydrogenated extracts from Boswellia. Said publications suggest the‘.use |
of these compounds for the prophylactic and/or therapeutic treatment of undesired
physical and psychic conditions, in particular of somatic; psycnosomatic and psychic
diseases, such as inflammatory processes caused by increased leukotriene formation,

leukocyte elastase or plasmin activity.

There is however no prior art, to the best of inventors knowledge, relating to
Boswellia low polar gum resin extract (BLPRE) comprising a novel phytochemical
composition and its compositions for theprevention, control and treatment of

disorders or diseases in warm blooded animals.

' SUMMARY OF THE INVENTION:
In an important aspect, the presentinvention provides a Boswellia low polar gum
resin extract (BLPRE) comprising novel phytochemical composition of
_ sesquiterpenes, diterpenes, trlterpenes and other phytochemlcal(s) obtained from the

gum resin of Boswellla species.

Another aspect of the invention is to provide com’position(s) comprising Boswellia
low polar gum resin extract (BLPRE) in combination with at least one component
selected from biologically active ingredient(s), functional ingredient(s), excipient(s),

' diluents(s), carrier(s) and additive(s) or mixtures thereof.

' Another major aspect ~ of the present ‘invention | is to prov1de synerglstlc
composmon(s) comprising Boswellla low polar gum resin extract (BLPRE) in
combination with at least one component selected from the extract(s), fraction(s),

phytochemical(s) and their salts or mixtures thereof derived from Boswellia species..
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Another aspect of the present invention is to provide. synergistic ‘composition(s)
comprising Boswellia low polar gum resin extract (BLPRE) and at least one
component selected from the extract(s); _fraction(s), phytochemical(s) and their salts

or mixtures thereof derived from Curcuma species.

Another aspect of the invention is to provide synergistic composition(s) of
Boswellia low poiar gum resin extract (BLPRE) with at least one comporient
selected from but not limited to biologically active ingredient(s), functional

ingredient(s) or mixtures thereof. -

Another aspect of the invention is to provrde Boswellla low polar gum resin extract
(BLPRE) comprising a novel phytochemlcal composition and its composmons for

use in warm blooded animal(s) in need thereof.

Another aspect of the present invehti_on is to provide Boswellia low polar gum resin
extract (BLPRE) comprising a novel ph-ytochemica'l composition alone and its’
~ compositions for the preventlon control and treatment of one or more disorder(s) or
dlsease(s) in warm blooded animals, including but not limited to metabolic
disorders, diabetes, obesity, metabolic syndrome, excess body weight, inﬂamrhatioh,
asthma, Alzheimer’s, cognitive .diso'rders, neurologicél disorders, cartilage
degradatron aging, skin disorders hype.r' trlglycerldemla hyperllpldemla
hypercholesterolemla cholesterol disorders, - hypertenswn high blood pressure :
" immune disorders, cancer, coronary heart dlsease infectious diseases, osteoporosns .
:osteoarthrltls rheumatoid arthritis, joint pain, joint discomfort and several other =

: condmons associated thereof

- BRIEF DESCRIPTION OF FIGURES: A
Figure I: Figure shows structural formulae 1 - 9 representmg prominent compounds
" of Boswellia low polar gum resin extract (BLPRE)."
Flgure II: Flgure shows the. HPLC chromatogram deplctmg the phytochemlcal.v
profile of Boswellia low polar gum resm extract (BLPRE).
Figure III: Figure shows comparatlve 5-L1poxygenase 1nh1b1tory activity of

‘Boswellza serrata low polar gum resin extract (BsLPRE), Boswellza carterii low -
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polar gum resin extract (BcLPRE), Boswellia serrata extract standardized to 85%

total Boswellic acids [BSE 85%], Boswellia carterii extract standardized to 85%

total Boswellic acids [BCE 85%), Boswellia serrata extract standardized to 65% - - .

total Boswellic acrds [BSE 65%], composition-3A, composition-4, composition-18
and composxtlon-7A. The bars represent percentage inhibition of 5-Lipoxygenase
enzyme exhibited by BsLPRE, BcLPRE, BSE ' 85%, BCE 85%, BSE 65%,
composition-3A, composition-4, compositiorl-l'8 and corl‘iposition-7A at 10 pg/mL
concentration. - o

4F|gure IV: Fi igure shows bar dragrammatlc representatlons of percentage inhibition -
of paw edema volume in Freund's Complete Adjuvant mduced Sprague Dawley rats
by Boswellia serrata low polar gum resin extract_ [BSLPRE, 200 mg/kg body weight
(BW)], Boswellia carterii low polar gum resin extract (BcLPRE, 200 mg/kg BW),
Boswellia serrata extract standardized to 85% total Boswellic acids (BSE 85%, 200
mg/kg BW), Boswellia. carterii extract standardized to 85% total Boswellic acids
(BCE. 85%, 200 mg/kg BW), Boswellia serrata extract standardrzed to 65% total -
Boswellic acids (BSE 65%, 200 mg/kg BW), Curcuma longa extract standardized to
20% total curcuminoids (CLE 20%, 200 mg/kg BW), Curcuma lohga extract
standardized to 95% total curcuminoidAs (CLE 95%; 200 mg/kg BW), Curcuma
aromatzca ‘extract standardized to 20% total curcuminoids (CAE 20%, 200 mg/kg
BW), Curcuma aromattca extract standardized to- 95% total curcuminoids (CAE' '
95%, 200 mg/kg BW), composmon -3A (200 mg/kg BW) composition-4 (200 mg/kg
BW), composrtlon 18 (200 mg/kg BW), composition-7A (200 mg/kg BW),
composition-42 (200 mg/kg BW), composition-26 (200 mg/kg BW), composition-51
(200 rng/kg BW), compositio_n-35 (200 mg/kg B‘W)--.a,nd Prednisolone (10 mg/kg

BW). - _ - ,

DETAILED DESCRIPTION OF THE INVENTION:
Abbreviations and words used in the descrrptlon
1. BLPRE (Boswellra low polar gum resin extract obtamed from Boswellia
SpCCICS) ' ‘ |
2. BsLPREA(Boswellia serrata low polar gum 'reein‘ extract obtained from -

Boswellia serrata)
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-

3. BcLPRE (Boswellia carterii low polar gum resin extract obtained from
Boswellia carterii) »
. BSE 85% (Boswellia serrata extract standardized to 85% Boswellic acids)

. BCE 85% (Boswellia carterii extract standardized to 85% Boswellic acids)

4

5

6. BSE 65% (Boswellia serrata extract standardlzed to 65% Boswellic ac1ds) '

7. BCE 65% (Boswellia carterii extract standardized to 65% Boswellic acrds)

8. CLE 20% (Curcuma longa extract standardized to 20% Curcuminoids)

9. CLE 95% (Curcuma longa extract standardized to 95% Curcuminoids)

10. CAE 20% (Curcuma aromatica extract standardlzed to 20% Curcummords)

I'l. CAE 95% (Curcuma aromatica extract standardized to 95% Curcuminoids)

12. The word(s) ‘Gum’ or ‘Gum resin’ or ‘resin’ used: in this patent application - -
are meant to' be used interchangeably and they all refer to an exudate ‘of
Boswel]ia plant species. _

13. The word ‘composition(s)’ wherever used in the patent application either
refers to the novel Boswellia low polar resin extract (BLPRE) as a standalone

mgredlent or a mixture comprlsmg BLPRE in combination with one or more

ingredients such as biologically active mgredlent(s) functional ingredient(s), ‘_'. .

excipient(s), dlluents(s) carrier(s) and additive(s) for preparmg elther general
composition(s) or synergrstlc composmon(s) .
~ 14. ‘Boswellia low polar resin extract’ or.‘low-polar resin extract’ wherever used

in the patent application refers to the low polar ghm resin extract obtained
from any of the Boswellia spemes by any of the processes described. »

15.‘Boswellia oil’ or ‘oily residue’ or ‘Boswellla 011 fraction’ wherever used in -
‘the . present application refers to the total oil fraction/extract (comprising
essential oils, volatile oils and Boswelha low -polar resin extract) obtained
from the gum resin of any of the Boswellla specres by any of the processes
descrrbed R

16. ‘volatile oil” or ‘volatile fraction’ wherever -used -in the patent appllcatlon-_

| refers to volatile oils obtained by steam dlStlllathH or vacuum dlstlllatlon of
any Boswellla gum resin or Boswellia oil.

17. ‘Phytochemical’ wherever used in the petent application refers to a pure or

‘semi-puré compound or compounds isolated from plants.
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I8. ‘Biologically active ingredient(s)’ wherever used in the patent applicationl

| refers to any pharmaceutlcally or dletetrcally acceptable 1ngred1ent(s)
compound(s), extract(s), fraction(s), phytochemical(s) and their salts or
mixtures thereof derived from plants/animals/microorganisms.

19. “functional ingredient(s)’ wherever used in the patent application refers to
any herbal extract(s), dietary supplement(s), antioxidants vitamins, minerals,
amino acids, fatty acids, essential oils, fish orls enzymes, Glucosamine, -
Chondromn and probiotics or mixtures thereof derlved from plants/ammals/
mncroorgamsms.

20. ‘excipients’ or ‘diluents’ Or-‘earriers’ or ‘additiyes’ wherever used in the
patent application refer to one or more pharmaceutically or dietetically
acceptable active or inactive ingredients including but not limited to water,
saline, aqueous glucose solutron alcohol (e.g; ethanol), propylene glycol '
polyethylene glycol, various animal and vegetable oils, white soft paraffin,
paraffin, wax, glucose, fructose, sucrose, maltose, yellow dextrin, white
dextrin, aerosol, microcrystalline_ cellulose, calcium. stearate, magnesium
stearate, 'sorbitol steyioside corn s‘yrup, lactose, citric acid, tartaric acid,
malic acid, succinic acid, lactic acid, L-ascorbic acrd dl-alpha- tocopheroll '
glycerrn propylene glycol, glycerm fatty ester, poly glycerin fatty ester, |
sucrose fatty ester, sorbitan fatty ester, propylene glycol fatty ester, acacia,

- carrageenan, casein, gelatin, pectm agar, v1tamm B group, nicotinamide,
calcmm pantothenate amino’ a01ds calcrum salts plgments ﬂavours and

preservatrves

Boswellia serrata_and Boswellia carterii low polar gum resin extract:

The gnm resin obtained from Boswellia serrata/Boswellia carterii/Boswellia papyrifera

or any Boswellia species is a complex mixture co_mprising essential oil, volatile oils,
“Boswellic acids, low polar eomp'Ounds,' sugars and polysaccharide fraction. The
Boswellia serrata/Boswellia carterii/BoSwellia papyfifera extracts widely available
in the mtematlonal markets are acidic fractions separated from the gum resin whrch L
‘are standardrzed to contain 65% or 85% total Boswellic acrds by titrimetric method |

of analysis. During the execution of commercial process for regular Boswellia

extracts derrved from Boswellia serrata/Boswellza carteru/Boswellza papyrifera
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(85% total Boswellic acids), the acidic fraction, which contains predominantly
triterpene acids ‘including BosWell_ic acids is"separat'ed' from the rest of gum resin
components. The sugars and other polymeric ‘materials get separated out into the
aqueous phase during the enrichment process for total Boswellic acids. The_
remaining water lmmlsmble low polar compounds, are separated as Boswellia oil
fraction/extract. These low polar compounds are either absent or present at very low
concentration in both, commercial Boswellia extracts standardized to boswellic
“acids and Boswellia extracts selectlvely enrlched in 3-O-acetyl-11-keto-0-Boswellic

acnd (AKBA).

The said Boswellia oil fraction/extract constitutes. a significant component in
Boswellia gum resin. However, it has very limited commercial utility and it is
mostly discarded asa waste material. Potential utilization of this fraction/extract has
been long overdue. The inventors found very unexpectedly that Boswellia low polar
gum resin extract (BLPRE), a fraction obtained -after - removing the volatile
compounds from the Boswellia oil fraction/extract has several beneficial biological -
properties. In addition, BLPRE unexpectedly exhibited synergistic acti\}ity when

combined with other biologically active ingredients.

In our earlier Indian patent application '2;229/CHE£/2008 filed on 15" September,
~ 2008 and PCT application # PCT/IN2009/000505 filed on 14™ September, 2009 we
disclosed synergistic c‘ompositiohs comprising Boswellia serrata low polar. gum
resin extract and AKBA enriched fraction, BLPRE composition and its method of

identification are also disclosed.

A representatrve procedure for obtammg Boswellza serrata low polar gum resin
“extract: (BsLPRE) comprlses ) o '
a) Procuring the | gum resin of Boswellia serrata
b)'extractlon with an water immiscible organic solvent and the insoluble gum
~materials were separated by filtration and dlscarded
c) washmg the organic solvent extract’ repeatedly w1th dilute aqueous alkali
'solutlon to remove the acidic compounds

- d) washmg the orgamc layer successnvely with water and brme
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€) evaporating the orgamc layer under vacuum at 60 - 70°C to ‘obtain an 01ly
residue, ‘ _

f) the volatile components are then removed from the said oily residue under high
vacuum and high temperature to obtain .a viscous oil, which is referred herein

after as Boswellia serrata low polar gum resin extract (BsLPRE).

Alternatively, the BSLPRE can also be prepared by a process comprising:

a) preparing the alcohol or hydroalcohol extract ofBoswellia serrata gum resin,

b) partitioning the alcohol extract between an aqueous alkali solution and a water

immiscible organic solvent, ' '

c) separation of the organic solvent layer followed by evaporatmg the orgamcv
layer under vacuum at 60 - 70°C to obtam an oily resrdue

d) the volatile components are then removed from the said oily residue under high

vacuum and hlgh temperature to obtam a viscous orl wh1ch is referred herein after

as Boswellla serrata low polar gum resm extract (BsLPRE)

A representative procedure for obtammg Boswellla carteru low polar gum resin
- extract (BcLPRE) comprises: o
a) procuring the gum resin of Boswellia cdrrerii
b) extracting the gum resin w1th an water immiscible organic solvent and the
insoluble gum materlals were. separated by filtration and discarded,
¢) washing the organic solvent ‘extract repeatedly with dllute aqueous alkali
| solution to remove the acldlc-compounds, . ‘
: d) washing the organic layer successively with water and brine, _
€) evapora'tin'g' the organic layer under vacuum at 60 - 70°C to obtain an oily
residue. - | ' - .
f) the volatile components are then ‘remov_ed from the said oi_ly residue under
- high vacuum and high temperature to obtain a viscous oil, which is referred

herein after as Boswellia carterii low polar‘gum f’re'sin'extract (BcLPRE).

Alternatively, the BcLPRE can also be prepared’ by process comprising:

a) preparing the alcohol or hydroalcohol extract of Boswellza carterii gum resin,
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b) partitioning the alcohol extract between an aqueous alkali solution and a water

immiscible organic solvent, | B

¢) separation of the organic solvent'layer, followed by evaporating the organic layer -

under vacuum at 60 - 70°C to obtain an oily residue, . . _
d) the volatile components are then removed from the said oily residue under high
-vacuum and high temperature to obtain a viscous 01l whlch is referred herein after

as Boswellia carterii low polar gum resin extract (BcLPRE).

The representative processes for obtaining Boswellia"'lovl( 'polar gum resin extract |
(BLPRE) from Boswellia serrata, Boswellia carterii are described ‘above. However,
a similar process or processes can be applied to any of the gum resin obtamed from

Boswellia species for producing the low polar gum resin extract.

~In order to understand the .chemical composrtlon of BsLPRE, the mventors have
carried out extens1ve separation of BSLPRE using repeated column chromatography :
and high performance liquid chromatography (HPLC), and isolated several
diterpenoid' and triterpenoid compounds. - The structures of the compounds were
rigorously characterrzed usmg 'H NMR, 13C NMR, DEPT HSQC and HMBC, Mass
spectral data. The compounds so obtained and 1dent1ﬁed are guiol (1), nephthenol
(2), serratol (3), drterpene X (4), lupeol (5), olean-127enee3[3-,ol (6), olean-12-ene-
3a-0l (7), lanosta-8, 24-diene-3a-ol (8) and urs-12-ene-3a'-ol (9) as depicted in
Figure I. The fra.ction, Boswellia serrata low polar gum resin extract (BsLPRE) was
then standardized to three or more of the phytochemical marker compounds selected
from 1 to 9. The typical results obtained are summarized in the Table 1 and a typical _
. chromatogram deplctmg the proﬁle of BSLPRE is presented in Figure II. However,
‘the mventors have also found ‘that this composrtlon of BsLPRE or any other
Boswellra low polar gum resin extract composmon (BLPRE) obtained from any
other species may vary based on several factors such as Boswellia species used, age
~of the plant season of collectron of gum resin, geographxc location and

manufacturmg process employed

-The foregoing results manifest that BSLPRE is a novel composition compri‘sing :

'unique combination of sesquiterpenoids, diterpenoids and triterpenoids and other

10
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phytochemical(s)..'. A compound tentatively identified as diterbene X (4) and
compounds guiol (1), nepthenol (2) and Lanosta-8, 24-diene-3q-ol (8) are not known
to be metabolites of Boswellia serrata gum resin. These results suggest that
BsLPRE is a novel composition. Surprisingly BsLPRE also exhibited potent
biological properties. BSLPRE potently inhibited 5- llpoxygenase enzyme (Table 2)
It showed 15.13% inhibition of 5- llpoxygenase at 10 ug/mL concentration.

The identification of the composition of low polar gum réesin extract obtained from
- various Boswellia speCIes such as Boswellia carterii, Boswellia papyrifera is under
process It is contemplated that the low" polar gum resin extract of these as well as
other Boswellia species comprise a composition having some similarity to that of -
Boswellia serrata. However, the low polar gum resin. eXt.ract' of Boswellia carterii
(BCLPRE) has shown biological activity and synergistic effect very similar to that
exhibited by BSLPRE as summarized in the following in vitro atxd in vivo studies.

The experimental studies are discussed in the examples.

Synergistic com osntlon s) comprisin Boswellla low_polar gum . resin_extract
(BLPRE): | |
The inventors have conducted several eell based and enzyme based in vitro studies
on a broad array of Boswellia extracts like Boswellia serrata low polar gum resin
extract (BSLPRE), Boswellza carterii low polar gum resin extract (BCcLPRE), .

. Boswellla extracts standardlzed to Boswelllc acids such as Boswellza serrata extract
standardized to 85% Boswelllc acids (BSE 85%) Boswellza serrata extract |
standardized to 65% Boswelllc acids (BSE 65%), Boswellia carterii extract
standardized to 85% Boswellic aeids (BCE 85%), and a few other herbal extracts.

. The individual extracts and different comblnatlon(s) of these extracts were tested for

thelr efﬁcacy to inhibit 5- 11poxygenase enzyme (S-LOX)

Tt was found very surprlsmgly that the composition(s) compnsmg elther BsLPRE or
BcLPRE in combmatlon with any one of the following standardized extracts such as
BSE 85%, BCE" 85%, and BSE 65% at certain ratios showed synerglstlc inhibition of

- 5- 11poxygenase enzyme.
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The composition-3A (BsLPRE and BSE 85% in 1:2 -ratio), showed 27.12%
inhibition at 10. ug/mL compared to 15.13% and 21.04% mhlbltlons shown_
respectlvely by BSLPRE and BSE 85% at the same concentratlons

The comparative 5-lipoXygenase inhibition shown by composition-3A (BsLPRE and
BSE 85% in l:2 ratio),' composition-4 (BcLPRE a.nd BCE 85% in 1:2 ratio),
composition-18 (BcLPRE and BSE 85% in 1:2 ratio), 'composition 7A (BsLPRE and
BSE 65%.in 1:2 ratio), along with those shown by 1nd1v1dual 1ngred1ents/extracts are

presented in Flgure III.

The synergistic effects shown by composition-3A, composrt10n-4 composmon 18,
composition-7A in vitro along with few other compositions were then put to test in
~an in vivo study in Freund’s Complete Adjuvant induced arthritis model of Sprague
Dawley rats. The anti- mﬂammatory efficacy of" composmon -3A, composition-4,
~ composition-18, ,composrt10n-7A, composition-42 (BsLPRE and CLE 20% in 1:2
ratio), ‘composition-26 '(BsLPRE and CLE 95% in 1:2 ratio), composition—51
(BcLPRE and CAE 20% in 1:2 ratio) and composition-35 (BcLPRE and CAE 95%
in-1:2 ratio) were evaluated in an in vivo study in Freund’s Complete Adjuvant _
- mduced arthrltls model of Sprague Dawley rats and compared their efﬁcacy with the
-efﬁcacy shown by the individual 1ngred1ents/extracts such as BsLPRE BcLPRE 2
BSE 85%, BCE 85%, BSE 65%, CLE 20%, CLE 95%, CAE 20% and CAE 95%.
The rats of either sex were randomly selected and d1v1ded into nmeteen groups
- containing six animals per group and the treatment groups were supplemented daily
with 200 mg/kg body weight (BW) of one of BsLPRE BcLPRE, BSE 85%, BCE

A'-85%, BSE 65%, CLE -20%, CLE 95%, CAE 20%, CAE 95%, composmon -3A,

composrtlon 4 composition-18, composition-7A, composmon—42 composmon—26 o
composrtlon—Sl and composmon—35 for 14 days. The positive control group was
supplemented daily with Prednisolone at 10. mg/kg body welght. At the 14th day,
~ Freund’s Complete Adjuvant (FCA) was 'injected subcutaneously. in the sub-plantar .
~ region of the left hind paw of each animal. The experlment was terminated on 28"
..day Blood 'samples were collected from each an1mal at regular intervals and paw'i'
volumes were measured by Plethysmography equipment on the day of FCA injection

and after 13 days of FCA moculat1on The dlfference in volume of paw edema is
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“considered as the inflammatory response. The in vivo antiQinﬂammatory response of
BsLPRE, B¢cLPRE, BSE 85%, BCE 85%, BSE 65%;' CLE 20%, CLE 95%, CAE
20%, CAE 95%, composition-3A, eompo'sition-'4 compositien-18 cemposition TA,
composition-42, composition-26, composmon -51, composmon -35 and Prednisolone

were estimated by calculatmg the percentage  inhibition of paw ‘edema when -

compared to the CMC supplemented control.

The treatment groups supplemented Wit'h 200 ‘vmg/kg body weight of Boswellia
serrata low polar gum resin extr.act (BsLPRE) and 200mg/kg body weight of
Boswellia serrata extract standardized to 85% total Boswelllc acids (BSE 85%)
" showed 23% and 30% ‘reduction in paw edema respectwely However, the treatment
group supplemented with composmon-3A (BSLPRE and BSE 85% in 1:2 ratio) at
the same dose level showed better reduction and achieved 42% reduction in paw
edema volume. The positive control group supplemented with Prednisolone
exhibited 46% inhibition at 10 mg/kg dose level. Sitnilarly, the other inventive
- compositions corhposition-4 conipos’ition-l-s composition 7A, composition-42,
composition-26, composmon -51 .and composmon -35 also exhibited synerglstlc:
effects as summanzed in-Figure IV and Table 3 conﬁrmmg the observed in vitro

results.

Therefore the foregomg data shows that the composmons comprising elther _

'BSLPRE or BCLPRE in combination with a . standardlzed extract of Boswelha': o

spemes such as, BSE 85%, BCE 85% and BSE 65% or a standardlzed extract of }
Curcuma spec1es such as CLE 20%, CLE 95%, CAE 20% and CAE 95% in the ratio
~of 1:2 are more potent as anti- mﬂammatory agents compared to the efﬁcacy shown
by the individual components at the same dose levels, manifesting an unexpected

synergistic association between these extracts.

Boswellia serr_atc_z and Boswellia carterii low polar gum resin extracts (BSLPRE and
BcLPRE .respectively) obtained after removing the volatile eompOunds have been
used to dentonstrate the pre‘sent invention. Howet'er Bleswellia oil fractien obtained
~ from any of the Boswellla spemes or volatlle fractlon obtained from any of the

, ,Boswellla spec1es or fractlons obtamed after partlally removmg the volatiles from '
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Boswellia oil or mixtures thereof can also be used for makmg the composmons and
synergistic composmon(s) of the lnventlon and for obtammg the mtended

therapeutic/health benefits in warm blooded ammal(s).

The Boswellia low polar gum resin extracts, used for demonstratmg the present
invention, have been obtained from Boswellia serrata and Boswellia carterii and the
names BsLPRE and BcLPRE respectively have been chosen arbltrarlly for them.
However, the inventors have found that low polar gum resin extract (BLPRE) with
similar chemical and biological properties can also be derived from other Boswellia

species using similar processes as shown in Example-1 and Example-2.

Commercially available Boswellia serrata extract and Boswellia carterii extract
standardlzed to 85% Boswelhc acids have been used for. maklng the composrtlon(s)'
to demonstrate the present invention. However, any Boswellia - “extract(s) or |
fraction(s) or Boswellia extracts standardized to at least one or more Boswellic acids
or their salts; extract(s)/fractlon(s) standardized to 50 100% total Boswellic acids by
‘tltnmetrr_c method of analysis or extract(s)/fractron(s) standardlzed to 30%-100%

total Boswellic a01ds by HPLC method of analysis or extract(s)/fractron(s) having 3-

O- acetyl 11-keto-B- Boswellrc ac1d (AKBA) concentratlon in the range of 0.1- 99% -

can also be used to make the compositions descrlbed in the present invention.

-The BLPRE produced from Boswellza serrata. or Boswellza carteru when combined
with an array of Boswelha or Curcuma extracts ‘showed synerglstrc actrvrty '
h However it can ‘be contemplated that BLPRE produced from other Boswelha specnes

‘can also be useful in preparmg the synergistic composition(s).

Different embodiments of the present invention are as outlined below:

In an important aspect, the invention provides a Boswellia low polar gum resin
extract (BLPRE) comprising novel phytochemical composition of sesquiterpenes,
. diterpenes, triterpenes, and other phytochemical(s) obtained from Boswellia gum

resin.
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In another aspect, the invention provides Boswellia low polar gum resin extract
- (BLPRE) where in the gum resm can be obtamed/orrgmated from any of the
Boswellia species including but not limited to Boswellia serrata, Boswellia carterii

and Boswellia papyrifera or mixtures thereof.

In another aspect, the invention provides a Boswellia low polar gum resin extract
from Boswellia serrata gum resin, wherein the said extract comprises phytochemical
marker compounds selected from but not lrmrted to guiol (1), nephthenol (2)

serratol (3), dlterpene X (4), lupeol (5), olean-12-ene- 3[3 ol (6), olean-12-ene- 3a—ol
(7), lanosta-8,24-diene-3a-ol (8) and urs-12-ene-3a-ol. (9) '

In another aspect, the invention provrdes a process for producmg Boswellia low
~polar resin extract (BLPRE) comprrsmg the followmg steps
a) extraction of the gum resin of Boswellia species with a water 1mmlscrble organic
~ solvent and ﬁltermg the extract carefully to remove the msoluble resin material.
"b) washing the organic solvent extract repeatedly with an aqueous alkalr solutlon
such as aqueous potasswm hydroxide
¢) washing the organic layer obtained after the alkali wash with water and brine,
d) evaporating the said orgamc layer under vacuum and hlgh temperature to obtain
the oily residue (Boswellra oil),
~€) removing the volatrle,compounds from the said oi-ty‘ residue under high vacuum

“and high temperature to obtain Boswellia low polar resin extract (BLPRE).

The water immiscible organic solvent used for extraction can be selected from the
group comprising but ‘not limited to 1'25dich‘loroethane' hexane, dichloromethane, |
chloroform, ethyl acetate, n- butanol methyl iso- butyl ketone (MIBK) or therr

surtable combmatron thereof

The alkali solution used for washing'the organic solvent extract can be selected from
Group-1 or Group-II metal hydroxrdes which mclude but not limited to Sodium
hydroxrde Potassium hydroxrde Calcrum hydrox1de and Magnesrum hydroxide or

mixtures thereof A
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In another aspect, an alternative process for producing BLPRE comprise:

a) preparing the alcohol or hydroalcohol extract of Boswellia gum resin,

b) partitioning the alcohol extract between an aqueous alkali solution and a water
immiscible organic solvent, '

c) separation of the organic solvent layer, followed by enaporation of the solvent to
obtain oily residtxe(BosWellia oil),

d) removal of volatile com_pounds from the said.oily residue under high temperature

and high vacuum to obtain Boswellia low polar gum resin extract (BLPRE).

In another aspect, a further alternatiye process. for producing Boswellia low.polar
| gum resin extract (BLPRE) comprise, | ,
a) extracting the gum resin of Boswellia species with alcohol or hydro alcohol,
'b) evaporating the organic. solvent to an optimum level of total solids and then
c) adJustmg the pH to the alkaline side, preferably pH 9 — 12,
d) repeatedly extractmg the solution with an organlc solvent,
e) evaporating the organic solvent under vacuum and. high temperature to obtain
the oily residue(Boswellia oil), |
f) evaporating the volatiles from.the said oily- re51due under high vacuum and

hlgh temperature to obtain BLPRE..

The alcohol used for extraction can be selected from the group comprlsmg but not

limited to methanol ethanol and propanol or their suitable comblnatlon thereof.

.' In a major aspect, the 1nventlon prov1des the synerglstlc composmon(s) comprlsmg“ o
'Boswellla low polar gum resin extract (BLPRE) and at least one component selected
from the extract(s) or fraction(s) or phytochemical(s) or their salt(s) or mixtures

thereof derived from Boswellia species.

- In another major aspect the mventlon prov1des synerglstlc composmon(s)
comprising BLPRE and at least one component selected from the extract(s) .or .
fraction(s) or phytochemlcal(s) or their salt(s) or mlxtures thereof derived from

Curcuma species.
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In another aspect, the invention _pfovidcs a BosWelii_a- low polar gum resin extract,
which is low polar, obtained after selectively remqving the acidic and volatile

compounds.

In another aspect, the invention pré_vides the u.se of one or mdre components
selected from Boswellia oil'fraction obtained from any of the Boswellia species or
volatile fraction obtained from any of the Boswellia Species or fractions obtained
after partially removing the volatiles from Boswellia oil in place of BLPRE for

preparing composition(s) described in the patent application.

In another aspect, the invention provides the Boswellia extract(s) or fraction(s) or
pure phytochemicals or their salts or their mixtures thereof preferably obtained from
" Boswellia serrata or Boswellia carterii or Boswellza papyrtfera for preparing the

composmons with BLPRE.

In another aspect,. the mventlon provides the synerglstlc composmon(s) comprising
BLPRE with one or more selected from the Boswellia extract(s), fraction(s) and
extracts /fractions enriched in total Boswelllc acnds in the range of 50-100%, by the

' titrimetric method of analysis or 30-1_00%, by HPLC method of analysis.

VIn another aspect, the mventlon prov1des synerglstlc composmon(s) comprlsmg "

BLPRE and. one or more component(s) selected from the extract(s), fractlon(s) and

phytochemical(s) comprlslhg Boswellic acids either individually or in combination
A’se.lgcted from a-Boswellic acid,_ B-Boswellic acid, 3-O-acetyl-a-Boswellic acid, 3-

O-acetyl-B-Boswellic  acid, 3-O-a_c'etyl-l l-kéto-d-BOSWellic ' acid," ll-keto-B'- '

~‘Boswellic acid and 3-’0'-.a'cetyl-1 l-keto-B-BoSwelliq acid and their salts.

In another dspeét; the invention provides synergistic composition(s) comprising
BLPRE and one or more component(s) selected from the extract(s), fraction(s) and
' phytochemical(s) comprising Boswelli¢ acidsle'ith'e'r individué_lly or in combination

selected from o-Boswellic acid in the range of 0.1—20%, B-Boswellic acid in the

range of 0.1-50%, 3-O-acetyl-o-Boswellic acid in the range of 0.1-20%, 3-0-
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acetyl_‘B_Boswellic acid in the range of 0.1-99%, 3-O-acetyl-11-keto-o-Boswellic - |
acid 0.1-20%, 11-keto-B-Boswellic acid in the range of 0.1-99% and 3-O-acetyl-11-

keto-B-Boswellic acid in the range of 0.1-99% and their salts.

In another aspectthe invention provides, compositions comprising BLPRE and one
or more selected from extract(s), fractlon(s) phytochemrcal(s) and their- salts" -

derived from the Curcuma species.

In another aspect the invention orovides composition(s) comprising BLPRE and at
least one or more component(s) - selected from the extract(s), fraction(s),
. phytochemical(s), and their salts derlved from Curcuma spe01es extracts/fractlons
enrlched/standardlzed to Curcumm01ds either md1v1dually or in combmatlon in the
range of 20-99% by HPLC method of analysns

In another aspect the invention provides, compositions comprising BLPRE and one
or more Curcuma derived components selected from curcumin, demethoxycurcumin,
blsdemethoxycurcumm -monoder_nethylcurcnmin o blsdemethylcurcumm‘
'tetrahydrocurcumm : tetrahydro demethoxycurcumin, tetrahydro :
bisdemethoxycurcumin, ar-turmerone and their salts obtained naturally or by

synthesis or by semi-synthesis.

In another aspect; the invention provides : process for producing synergistic
- composition(s) comprising the steps: . - _ | ‘
' (a) extractlon ‘of the gum' resin of Boswellia serrata or Boswellza cartern or
Boswellza papyrifera with a water 1mm1501ble orgamc solvent,
(b) filtering the extract carefully to remove the msoluble resin material,
v(c) washing the organic’ solvent extract repeatedly w1th an aqueous alkali
solution such as aqueous potassium hydroxlde
(d) washmg the said' alkah washed orgamc solvent extract w1th successnvely'}"
water and brine,
(e) evaporating the organic layer under vacuum and high temperature to obtain

an oily residue,
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(N removmg the volatile compounds from the said. oily residue under high
vacuum and high temperature to obtain the Boswellla low polar resin extract

- (BLPRE). _ . . '

(g) separately, . obtaining a Boswellia derived component selected from the
extract(s) or fraction(s) or pure compound(s), extracts/fractions selectively
enriched in one or more boswellic acid(s) or mixtures thereof,

(h) combining the said BLPRE and at'least one Boswellia derived component(s)
in a desired ratio to obtaln synerglstrc composrtron(s) |

(i) optionally mixing the said. composition(s) with one ‘or more blologrcally _
active ingredients, functional ingredients, excrplents, diluents, carriers and

additives.

In another aspect, the invention provides. process for producing synergistic

composition(s) comprrsmg the steps

(a) extraction of the gum resm of Boswellia serrata or Boswellta carterii or -

Boswellia papyrifera with a water immiscible organic solvent,
(b) filtering the extract carefully to remove'the insoluble resin material,
(c) washing the orgamc solvent extract repeatedly wrth an aqueous alkali
solution such as aqueous potassrum hydroxrde
(d) washmg the said alkalr washed organrc solvent extract successively. with
_ water and brme
(e) evaporatmg the organic layer under vacuum and hrgh temperature to obtain
an oily residue, _ o
(f) removing the volatile compounds from the sa1d orly residue under high
vacuum and high temperature to obtain the Boswellla low polar resin extract
. (BLPRE). S R | .
(g) separately, obtaining' a Curcuma derived Acomponent(s) selected from the
extract(s) or fractlon(s), extracts/fractrons enrlched with one or more
Curcummords pure Curcummord compounds or mixtures thereof,
- (h) combining thé said BLPRE and at least one- Curcuma derived component(s)

in a desired ratio to obtaln synergistic eomposrtron(s),
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'(i) optionally ‘mixing the said composition(s) with one or more biologically
active ingredients, functional ingredients, excipients, diluents, carriers and

additives.

In another aspect, the mventlon provrdes synergistic composrtron(s) comprising
preferably 5%- 95% by weight of Boswellia low polar resin extract (BLPRE) and
preferably 95%-5% by weight of at least one Boswellia derived component selected
from extract(s), fraction(s), extracts -and fractions standardized to one or more
boswellic acids, pure boswellic acid(s), _ph'ytochenrical,(s) and their salts or mixtures

thereof.

In another aepect, the invention proVi.de.s sy.nergistie ‘eompesition(s) eompris'ing .
more preferably 20%-80% by weight of Boswellia low polar resin extract (BLPRE)
and more preferably 80%-20% by weight of at least one Boswellia derived
- component selected from extract(s) fraction(s), extracts and fractions standardized
to one or more boswellic acids, pure boswellic’ acrd(s) phytochemrcal(s) and their

salts or mrxtures thereof.

In another asﬁect, the invention provides Boswellia low-t)olar gum resin extract
(BLPRE), Boswellia oil, Boswellic acid(s), extract(S); fractien(s), extracts and
| fractions enriched in one or more boéwellic é_cids, phytocherriical(s_) and their salts
~derived from Boswellia species, wherein the Boswellia speciesi include but not
limited to Boswellia serrata, Boswellza carterii, Boswellza papyrzfera Boswellia ,.
sacra, Boswellza ameero, Boswellza bullata Boswellia dalzielii, Boswellia
dloscorzdes Boswellta elongata Boswellia frereana, Boswellta nana, Boswellia
neglecta, Boswellia ogadenszs Boswellia pirottae, Boswellza popovzana Boswellia

rivae and Boswellia socotrana.
‘In another aspect of the invention, the compoéition of BSLPRE or BLPRE varies

- based on several factors such as Boswellia species used, age of the plant, season of

collection of gum resin, geographic location and manufacturing process employed.
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In another aspect, the invention provides the synergistic compositions comprising
preferably 5%-95% by weight of Boswellia low polar resin extract (BLPRE) and -
preferably 95%-5% by the weight of at leést one Curcuma derived compohent
selected from extréct(s), fraction(s), extracts/fractions standardized to one or more
curcuminoids, pure curcuminoid(s), phytochemical(s) and their salts or mixtures

thereof.

In another aspéct, the'inv-ention. provides sy‘nergistid 4composi'tion(s),.comprising
more preferably 20%-80% by weight of BLPRE and more preferably 80%-20% by
weight of. at least one Curcuma derived cor_n'ponent selected from extract(s),
‘ fraction(s), extracts and fractions standardiz'c;_d to one or more curcuminoids, pure

curcuminoid(s), phytochemical(s) and their salts or mixtures thereof.

In another'asbect, the invention providés extract(s), fraction(s), eXtract(s)/ffactiOn(s) :
selectively-enrichéd in curcuminoids, Curcuminoids, phytochemical(s) and their
salts derived from Curcuma species, wherein the Curcuma species include but not
“limited to Curcuma longa, Curcuma aromatica, Curcuma zedoaria, Curcuma
donéestica, Curcdma aeruginosa, Curcuma alblicom'a Curcuma albiflora, Curcuma
' alzsmatzfolza Curcuma angusttfolta Curcuma elata, Curcuina ferruginea,. Curcuma-

' ﬂavzﬂora Curcuma yunnanens:s and Curcuma zedoaroides.

In another major aspect, the 'invéntio_n provides. composition(s) comprising
Boswellia low polar resin extract (BLPRE) and one or more component(s) selected .
from biologically active ingredient(s), functional ingredient(s), excipient(s),

: diluent(s),‘qarrier(s) and add'itive(s).‘,

- In -another aspect, the Blologlcally active mgredlents ‘used for preparmg the
composition(s) mclude but not llmlted to pharmaceutlcally or dietetically acceptable
| active ingredient(s), anti- mﬂammatory agents, anti-obese agents, anti-diabetic
agents, anti-arthritic agents, anti-asthmatic agents, anti-cancer agents, compound(s),
.extract(s), fract_iqn(s), phytochemical(s) and their salts dr' mixtures thereof dérivgd '.

from plants, animals or microorganisms.
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In another aspect, .the functional ingredient(s) used for preparing composition(s)
include but not limited to herbal ingredient(s), dietary supplements, antioxidants,
vitamins, minerals, amino acids, fatty acids, essential oils, fish oils, enzymes,

Glucosamine, chondroitin and probiotics.

In another aspect, the herbal ingredient(s) used for preparing composition(s) include |
extracts/fractions/phytochemicals derived from plants selected from but not limited
to Withania somnifera, Garcinia mangostana, 'Gafcinia cambogia, Piper nigrum,
Piper betle, Piper longum, Bacopa monniera, Centella asiatica, Amorphophallus
campanulatus, Amorphophallus konjac, Emblica officinalis, Holoptelea integrifolia,

'Ocimum tenuiflorum, Annona squamosa and Sphaeranthus indicus. -

In another aspect, the invention provides composition(s) for the prevention, control

~or treatment of one or more diseases or disordérs in warm blooded animal(s).

“In another e»mbodiment of the invention 'exci.pients/dil_uent_s/additives/sweetening'~'
.agents/flavoring agents/wetting agents/absorbeﬁts/solutioh retarding agents inclu.de
but not limited to dlstllled water, salme aqueous glucose solution, alcohol (e.g.
“ethanol), propylene glycol, polyethylene glycol various animal and vegetable oils,
“white soft paraffin, paraffin, wax, glucose fructose,. sucrose, maltose saccharin,
yellow dextrm white dextrln aerosol mlcrocrystallme cellulose, calcium stearate,
magnesnum stearate, sorb1tol stevioside, corn syrup, lactose citric a01d tartarlc"}
a01d malic acid, succinic acid, lactic acid, L-ascorbic acid, dl-alpha-tocopherol
glycerin, propylene glycol, glycerm fatty ester,. poly glycerm fatty ester, sucrose
fatty ester, sorbitan fatty ester, propylene glycol fatty ester, acacia, carrageenan,
casein, gelatin, pectm agar, vitamin B group, mcotmam1de calcium pantothenate,
- amino acids, calcium salts, cetyl alcohol, glyceryl monostearate, kaolm betonite .
clay pigments, peppermmt methyl salicylate, orange ﬂavor ‘vanilla ﬂavor and

preservatwes alone or in a suitable combination thereof. -

In another aspect, the invention provides for 'administration of Bo'swellia low polar
gum resin extract (BLPRE) alone or its composition(s) in comminuted form or in

.uumod.iﬁ'ed form in a suitable, dosage form selected from but not limited to an" -
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infusion - solution, injection solution, tablet, capsule “cream, gel, granules
precnpitate extract lquld syrup, shots, exudates ointment, enema, medicinal pack
topical patches, controlled release tablets, controlled release capsules or food

supplement.

~In another aspect the invention prov:des for formulatlon of Boswellia low polar
gum resin extract (BLPRE) alone or its composmon(s) into suitable forms mcludmg
but not limited to oral agents such as tablets, capsules, soft capsules, hard capsules,
pills, granules, powders, vemulsions lsuspensions syrups and pellets; as parenteral
agents such as injection solution, drops and suppositories; and as- transdermal agents

such as patches topical creams and gel and food mgredients or beverages.

In another aspect the invention provides use of the composition(s) for the
prevention, control and treatment of disorders or diseases in warm-blooded animals

in need thereof.

In another aspect, the invention provides a method of using a therapeutically
A_effective amount of Boswellia low polar gum resin extract (BLPRE) alone or its
'composition(s) for the prevention, control and treatment of diseases or disorders
selected from .but‘not limited to inflammation, metabolic disorders, inflammatory
disorders, asthma,‘ atherosclerosis, -' endothelial ','dysfunction, osteoarthritis,
" rheumatoid arthritis, allergic rhiriitis, ,dermat.itis,, psoria'sis cystic fibrosis,
inflammatory boWel 'diseases- multiple sclerosis diabetes memory loss,
neurologlcal disorders cartilage degradatlon aging, skm disorders, disorders in "-'
cholesterol levels (LDL, VLDL and HDL), hyper trlglycerldemla hyperl1p1dem1a
hypercholesterolemia, _ hyperten51on, high blood pressure, immune disorders,
coronary heart disease, vasculitis ‘ulcerative colitis gastromtestmal allergies,
nephritis, conjunctivitis, chronic obstructive pulmonary disease, occupational
‘asthma, eczema, bronchitis, hay. fever, hives, adult resplratory distress syndrome,
-allergic disorders and for co_nditi_ons lil(e wheezing, dyspnea, non productive cough,
chest tightness, neck muscle tightness, rapid heart rate, chest pain, infectious
diseases, osteoporosis, j,oint pain, joint discomfort, cognitive disorders and several

- other conditions associated thereof in warm blooded animals in need thereof.
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In another aspect, administration of a therapentically effective amount of Boswellia
low polar gum resin extract (BLPRE) alone or its composition(s) for the prevention,
control - and treatment of disease conditions 'related"' to or associated with .
inflammation, - which include but not limited to asthma, occupational asthma,
eczema, bronchitis, hay fever, hives, rheumatoid a‘rthritis, juvenile rheumatoid
arthritis, psoriatic arthritis, osteoarthritis, refractory rheumatoid arthritis, chronic
non-rheumatoid'arthritis, osteoporosis, coronary heart disease ) atheroselerosis,
endothelial ~ dysfunction, -multiple “sclerosis,  vasculitis, nephrltls uveitis,
'glomerulonephriti_s, syetemic “lupus eryvthematosis, post-angioplasty resten051s
ulcerative colitis, conjunctivitis, dermatitis, psoriasis, cystic fibrosis, adult
respiratory distress syndrome, IBS- (inﬂamrnatory bowel = syndrome), [BD
(inflammatory bowel disease), chronic obstructive pulrnonary' disease, adult
respiratory distress syndrome, allergic rhinitis, gastrointestinal allergies, allergic
disorders and for conditions like wheezing, dyspnea, non 'productive cough, chest’
tightness, neck muscle tightness, rapid heart rate, Jomt pain, and’ delayed- type

hypersensmvrty in warm blooded ammals in need thereof

In another aspect, the invention lp,r'ovibdes Boswell.i_a”low polar gum resin extract -
V _ (BLPRE) alone or its composition(s) for the arnelioration of one or more biological
markers, whlch include but not- lrmlted to 5- llpoxygenase (5-LOX), 5- -Lipoxygenase
activating protem(FLAP), Macrophage/Adlpocyte Fatty ac1d bmdmg protein (aP2),
IFN-y, IL-4, ICAM, VCAM , MMPs, TNFa, NFxB and IL IB by composmon(s) in

warm blooded animals in need thereof

In another aspect, the 1nventlon provxdes a method of use of Boswellla low polar,

‘ ‘gum resin extract (BLPRE) alone or its composition(s) for the amelioration of one or "
more brologlcal markers which include but not limited to 5- -lipoxygenase (5- LOX)
5-L|poxygenase activating protein (FLAP), Macrophage/Ad1pocyte Fatty acid

- binding proteln (aP2) IFN-y, IL-4, ICAM, VCAM, MMPs TNFa, NFxB and IL- IB

by composrtlon(s) in warm blooded anlmals in need thereof.
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Examples .

Example 1

Preparation of Boswellia serrata low polar gum resin extract (BsLPRE):

The Boswellia serrata gum. resin (100 g) was dispersed in 600 mL of methyl
isobutyl ketone (MIBK) solvent and stirred at room temperature for 60 min. The
insolUble gum materials were separated by'ﬁltration-. The- MIBK solution ‘was
extracted repeatedly with 2% KOH solution (3 x 200 mL) to remove the acidic
compounds. The MIBK layer was then washed successively with water (400 mL)
and brine (200 mL). The MIBK layer was e.vaporated under vacuum at 60 — 70°C
and the volatile components are then removed from the oily re51due under high

‘vacuum at 75 — 85°C to obtain BsLPRE as viscous oil (12 g).

Alternatively; the gum resin (250 g) collected from Boswellia serrata was extracted
with methanol (300 mLx3) and the combined methanol extract was concentrated.
The residue (50 g) was dissolved in ethyl ‘acetate (400 mL) and extracted thrice with
) IN KOH (3 x 100 mL). The organic layer was washed witn water (2 x 200 mL) and .

- brine (200 mL) and evaporated to obtam oily residue (Boswellia oil). The volatile - o

compounds were evaporated from the oil under hlgh vacuum at 75-85°C to obtain 22
g of BsLPRE.

The BsLPRE was subjected to column.c_hromatography'over normal silica gel using
solvents of increasing polarity starting from hexane to hexane/ethyl acetate mixtures
to ethvl vacetate.' The identical ‘fractions were combined based on TLC and the
combined _fractions'were subjected individua{lly‘ to repeated column over silica gel
using mixtures of hexane/ethyl acetate or hexane/a_cetonc as eluants to obtain pure
- compounds. - Some of the .impure. fractionsnwere further subjected to preparative
HPLC using a reversed phase C18 silica column to obtain pure compounds' The
structures of individual compounds ‘were establlshed by analyzmg the lH NMR, "*C K
:NMR DEPT, HSQC and HMBC and mass spectral data and then comparmg the data
with that of known compounds. Nine of the prominent compounds are identified as
guiol (1), nephthenol (2), serratol '(3),'dit.erpene. X (4), lupeol (5), olean-12-ene-3p-
"ol (6), olean-12-ene-3a-ol_(7), lanosta-8,24_—diene-3(;';ol (8) and urs-12-ene-3a-o0l (9) .
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as depicted in Figure I. The pure compounds_were then utilized to standardize the

Boswellia serrata low polar extract (BLPRE) using HPLC method. The novel

composibtion of BLPRE, evaluated based on analytical HPLC method, along with the =~ -

retention times (R,) is summarized in Table 1. The HPLC chromatogram for BLPRE
is depicted in Figure II. '

Guaiol (1): |
'"H NMR (CDCl;, 400MHz): 8 2.57-2.53(1H, m), 2.46-2.39 (1H, m), 2.33-2.30 (1H; m),
228222 (1H, m), 2.09-1.89 (2H, m), .1.84f1.75(2H; m), 1.67-1.52 (2H, m), 1.48-1.28
(3H, m), 1.18 (6H, s), 1.03 (3H, d, J = 7.2 Hz), 0.99 (3H, d, J = 6.8 Hz); °C NMR
(CDCl3, 100MHz): & 140.98, 140.02, 73. 80, 49.84, 45.10, 35.27, 33.83, 33.32, 31.28,
29.20,27.35, 27.11, 26.27, 19.61, 19.26.
Nephthenol (2):
'H NMR (CDCls, 400MHz): § 5.12 (1H, t, J = 7.0 Hz), 5.00 (1H, t, J = 6.4 Hz), 4.94
(H, t, J = 6.4 Hz), 2.20 (2H, mj, 2.14 (2H, m), 2.12 (1H, m), 2.07 (2H, m), 2.03
(2H, rh), 2.00 (2H, m), 1.90 (1H, dd, J = 14.0, 7.0Hz), 1.65 (1H, m), 1.57 (6H, s),
1.56 (3H, s), 1.34 (1H, m), 1.28 (1H, m), 1.20 (6H, s); 3C NMR (CDCl;, 100MHz):
8 134.09, 133.39, 133.08, 125.98, 125.80, 125'02 73.94, 48.59, 39.42, 38.88, 37.81,
31.93, 29.69, 28.54, 28.34, 27.70, 27.57, 27.35, 24.73, 2407 15.61, 15.58, 15.33.
Mass 290 CzoH340 |
Diterpene X (4) -
'H NMR (CDCl3), 400MHz: § 6.17 (1H, dd, J = 10.8, 15.2 Hz), 5.78 (1H,d, J = 7.2
'Hz), 5.28 ( 1H, d, J = 15.2 Hz), 4.87 (1H, m), 4.41 (1H, d, J = 11.2 Hz), 2.44 ( 1H,
m), 2.26 ( 1H, dt, J = 3.2, 11.6 Hz), 2.11 (1H, m), 2.20 (2H, m), 1.75 (3H, s), 1.75
- (6H, s)172(1Hd)l66 (3H, s), 1.60 (2H, m), 1.49 (3H, d, J = 0.8Hz). 1.34 (1H,
‘m), 1.19( 3H, s), 0.94'(1H, m); °C NMR(CDCI;) 100MHz: 8 12.05, 16.55, 18.22,
20.80, 25.84, 26.00, 26.45, 28.77, 29.66, 30.58, 37.08, 41.15, 121.48, 125.08,
125.12, 129.10, 132.05, 140.50, 141.89.
" Lanosta-8, 24- dlene-3a-ol (8) '
'H NMR (CDCls, 400MHz): 5 5.10 (1H, €, J = 68Hz) 3.43 (1H, t, I= 24Hz),2 12-
© 1.85 (8H, m), 1.71 (2H, m), 1.65 (3H, s), 1.59 (3H,s), 1.65 -1.29 (10H; m), 1.26 .
(3H, 5), 1.213-1.16 (1H, m), 0.97 (3H,s), 0.96 (3H, 5), 0.92 (3H, d, ] = 6.4Hz), 0.87
(6H, s), 0.77 (3H; s); '*C NMR (CDCls, 100MHz): & 134.44, 133.42, 130.87, 125.35,
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76.02, 50.24, 50.09, 44.92, 44.20, 37.73, 37.27, 36.48, 36.36, 30.92, 29.88, 29.72,
28.09, 27.31, 25.94, 25.70, 25.01, 24.43, 22.30, 21.46, 20.00, 18.90, 18.75, 17.63,
15.60. B )

Table 1 -

Composntlon of Boswellla serrata low polar gum resin extract (BsLPRE)
S. No. Test substance ' R,_m min Percentage
I Guiol (1) » . 4.5 0.96
2 | Nephthenol (2) — . 7.087 2.01
3| Serratol (3) T 8027 | 1332
4 | Diterpene X (4) _ , 15777 0.12

5 [ Lupeol (5) SR T 26901 | 006
6 | Olean-12-ene-3B-ol (6) 31.460 - 1.29
| 7 Olean-12- ene 3a-01 (7) - 33.718 5.36
8 Lanosta 8,24-diene-3a-ol (8) - 35371 1.34
9 Urs- 12 -ene- 30. ol (9) _ - 37.207 ‘ 4.55
.Example"2

Preparation of Boswellia carterii low polar gum resin extract (BcLPRE):

The Boswellia carterii gum resin (100:g) was dispersed in 600 mL of methyl
' isobutyl ketone (MIBK) solvent and stitfed at room temperatu.re‘ for 60 min. The
insoluble gum materials were separated by filtration. Tne MIBK solution was
‘.extr'acted re'peatedlyA with 2% KOH solution 3 x zoomL)» to remove the acidic |
compounds The MIBK layer was then washed successively with water (400 mL)
and brine (200 mL). The MIBK layer was evaporated under reduced pressure at 60
—70°C and the volatile components are then removed from the only residue under

high vacuum at 75 — 85°C to obtain BcLPRE as a viscous oil (9.5_g).

'Alter.natively, the gumvresin (250 g) cOltected from Boswellia carterii Awas‘extra'c':t'ed
with methanol (300 mLx3) and the combined methanol extract was concentrated.
The residue (50 g) was dissolved in ethyl acetate (400 mL) and extracted thrice with
' lN KOH (3 x 100 mL) The organic layer was washed -with water (2 x 200 mL) and

brine (200 mL) and evaporated to obtain oily residue. The volatile compounds were
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evaporated from the oil under high - vacuum at 75-85°C to obtam 17. 75 8 of
BcLPRE:
Example 3

Boswellia_serrata_extract standardized to .50 - 100% total boswellic acids by

titrimetric method or to 30 — 100% total boswellic acids by HPLC method of

analysis: Boswellia serrata extracts standardized to 85% or 65% total Boswellic
acids by titrimetric method of analysis are commercially available. Alternately,
these extracts can be prepared using a known procedure. For example, by extracting
the gum resin of Boswellia serrata using a water immiscible organic solvent and
then selectively extracting the acidic compounds‘vfrom the organic solvent extract
using aqueous alkali solution through phase eeparation. Finally acidiﬁcation. of the -
alkali solution to precipitate theBoswel.lic acids followed by filtration and vacuum
drying of the resultant eolid_to yield Boswellia serrata extract standa‘rdi'zed to 85%
Boswellic acids (BSE85%). Boswellia se'rrata. extracts standardized to a selected
concentration of total Boswellic acids in the range of 50. - 100% by titrimetric
method of analysis or 30 — 100% by HPLC«method of analysia can be obtained by
purification of the Boswellia serrata gum resin or Boswetlia serrata extracts or by |

~ dilution of higher grade materlal

'Example 4

Boswellia carterii extract standardized to 50 - 100% total Boswellic acids

(titrimetric method) Boswellia carterii extracts standardlzed to 85% or 65% total

. BOSWC“]C acids by titrimetric method of analy51s can be prepared using a procedure _
described in Example 3 for Boswellla serrata. For example, by extracting the gum

“resin of Boswellia carterii using a water immiscible solvent and then selectively -
'extractin‘g the acidic compounds from the organic 'éolvent extract ‘using aqueous

* alkali solution'through phase separation. Finally acidification of the alkali solution
to precipitate the Boswellic acids foltow_ed by filtration and Vacuum drying of the
solid to yield Boswellia carterii extract standardized to 85% total boswellic acids
(BCESS%). Boswellia carterii ‘extracts standardized to a selected concentration of
‘total Boswellic acids in the range of 50 — 100% by t1tr1metrlc method of analysis or
30 = 100% by HPLC method of analy51s can be obtained by purlﬁcatlon of the
Boswellia carterii gum resin or Boswellia carterii extracts or by dilution of higher

~grade material.
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Example 5 » 4

Preparation of composition-1: Composition-1 was prepared by mixing unit doses of |
the following components; one part of Boswellia serrata low polar gum resin extract
(BSLPRE) (I' g) and one part of Boswellia serrata _extracr standardized to 85% total
Boswellic acids (BSE 85%) (1 g).

Example 6 _ .

Preparation of composition-?.i'Compositidn-Zw’as prepéred by mixing unit doses of

the following compbnents; one part of Boswellia carterii low polar gum resin extract |
(BcLPRE) (1 g) and one part of Boswellia carterii extract standardized to 85% total -

‘Boswellic acids (BCE 85%) (1 g). ‘
Example'7 _

- Preparation of composition-3A: Composition-3A was prepared by mixing unit doses
of the following components; one part of Boswellia serrata‘low polar gum resin
extract (BsLPRE) (1 g) and two parts of Boswellia serrata extract standardized to

- 85% total Boswelllc acids (BSE 85%) (2 g). |
Preparation of composmon -3B: Composmon -3B ‘was prepared by m1x1ng unit doses
of the following components; one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1 g) and two parts of Boswellia cd_rterii extract standardized to

© 85% total Boswellic acids (BCE 85%) (2 g). | |

. Example 8 . _ | .

‘Preparation of composition-4: ‘Compos-ition-4 was _prepared by mixing unit doses of
the following components; one part of Boswellicr carterii low polar gum resin extract

"(BcLPRE) (1 g) and two parts of Boswellia carterii extract é_tandardized to 85% total

‘Boswellic acids (BCE 85%) (2 g). | |
Errample 9 ' ‘ :

" Preparation of cempositipn-S: Composition-5 was prepared by mixing unit doses of .
’-the_' 'follo-Wing components; two ,parts'. of Boswellia serrata iow polar gum resin
extraet (BSLPRE) (2 g) and one pért'of Boswellia serrata extract standardized to
85% Boswellic acids (BSE 85%) (1g).” - |

Example 10 | ‘ _

Preparatlon of composmon -6: Composmon -6 was prepared by mixing unit doses of

 the following compo_nents, two parts of Boswellia carterii low polar gum resin
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extract (BcLPRE) (2 g) and one part of Boswellia carterii extract standardized to |
85% Boswellic acids (BCE 85%) (1 g). '

Example 11 )

Preparation of composition-7A: Composition-ﬂ7A was prepared by mixing unit doses -
of the following components; one - part of Boswellia's_errata low polar gum resin
extract (BsLPRE) (1g) and two parts of Boswellia serrata extract standardized to
65% Boswellic acids (BSE 65%) (2 g). | |

Preparation of composition-7B: Composition-7B was prepared by mixing unit doses
of the following components; one part of Boswellia serrata low polar gum resin
extract (BSLPRE) (1g) and two parts of Boswellia carterii extract standardized to
65% Boswellic acids (BCE 65%) (2:g).

Example 12 o _

Preparation of composition-8: Composition-8 was prepared by mixing unit doses of
thefollowing components; one part of Boswellia carterii low polar gum resin extract
(BcLPRE) (1 g) and two parts of Boswellia carterii extract standardized to 65%
Boswellic acids (BCE 65%) (2 8). | | '
Example 13 . ' ' , o

Preparation of composition-9: Composition?9 was prepared by mixing unit doses of |
the. folloWin‘g eornponentS° one part of Boswellia serrata low polar gum resin extract
(BSLPRE) (1 g) and one patt of Boswellza serrata extract standardized to 65%

- Boswellic a01ds (BSE 65% ) (1 g). . '

. Example 14 ' _

--Preparation of composmon 10 Composmon 10 was prepared by mixing unit doses '_
of the following components; one part of Boswellia carterii low polar gum resin
extract (BcLPRE) (1 g) and one part of Boswellia carterii extract standardized to

© 65% Boswellic acids (BCE 65%) (1 g).. - o ‘
Example 15 - | |

- Composition- 11 Composition 11 was prepared by 'mixing unit doses of the
following components two parts of Boswellza serrata low polar gum resin extract"
(BsLPRE) (2 g), two parts of Boswellia serrata extract standardized to 85%
Boswellic acids (BSE 85%) (2 g) and one part of white dextrin (1 g).

Example 16
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Composition-12: Composition-12 was prepared by mixing unit doses of the

following components; two parts of Boswellia carterii low polar gum resin extract

(BcLPRE) (2 g), two parts of Boswellia carierii extract standardlzed to 85% o

Boswellic acids (BCE 85%) (2 g) and one part of whlte dextrin (1 g).
Example 17 ' _
Composmon 13: Composition-13 was prepared by mixing unit doses of the
following components one part of Boswellia- serrata low polar gum resin extract
(BsLPRE) 2 g) two parts of Boswell:a serrata extract enriched with 95% of 3 O-
acetyl-11 keto B-Boswellic acid (4 g). ' ‘
. Example 18 ,
Composition-14: Composition-14 was prepared py ‘mixing unit doses of the
following components; one part of Boswellid carterii low polar gum resin extract
(BcLPRE) (2 g) two parts of Boswellza carterii extract enriched with 95% of 3- O-
.acetyl 11-keto- B -Boswellic acrd (4 g)
Example 19 .
Composition-135: Co_mposition-l5 was prepared by mixing unit doses of the
following components; one part of Boswellia serrata low polar gum resin extract
(BSLPRE) (2 g), two parts of Boswellia sem}tq extract enriched with 40% of 3-O-
.,acetyl-BjBoswe.llic acid (4 g). | |
‘Example 20 ,
Composition-16: AComposition-l(‘S was .prepared by mixing unit doses of the
following components; one part of Boswellia carterii low polar gum resin extract
(BcLPRE) (2 g), two parts, of Boswellia cartem extract enriched w1th 40% of 3-0-
acetyl-B-Boswellic acid (4 g) '
~ Example 21 o ,
Preparatien of composition-17: Composition-17 was prepared' by mixing unit doses |
of the foll’ovt/ingtcomponentS' one part of Boswellia carterii low polar gum resin
extract (BCcLPRE) (1 g) and one part of. Boswellza serrata extract standardized to
85% total Boswellic acids (BSE 85%) (1 &)
~ Example 22 ‘
| Preparation of c'(.)mposition-l8.;,(-Jorhpo.sition-.IS was prepared by mixing unit doees‘ '

of the following components; one part of Boswellia carterii low p:ovlar gum resin
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extract (BcLPRE) (1 g) and two parts of Boswellia serrata extract standardized to
85% total Boswellic acids (BSE 85%) (2 g).
Example 23 '
Preparation of composition-19: Composition-19 was prepared by rrrixing unit doses
of the following components; one part of Boswellia carterii low polar gum resin
extract (BCLPRE) (1 g), two parts of Bosvtzellia serrata extract standardized to 85%
total Boswellic aeids (BSE 85%) (2 g) and one part of white dextrin (1 g).
Example 24 . _ 7 |
Preparation of composition-20: Composition-20 was prepa_red'b.y mixing unit doses
of the following components; two parts of Boswellia carterii low polar gum resin
extract (BcLPRE) (2 g) and one part of Boswellza serrata extract standardlzed to
85% Boswellic acids (BSE 85%) (1g).
Example 25 ‘
Preparation ofdcomposition-21: Composition-21 was prepared by mixing unit doses
of the following components; one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1 g) and one part of Boswellia carteru extract standardrzed to
-85% total Boswelllc acids (BCE 85%) (1 g) '
Example 26 _ ‘
'Preparatlon of eompOSition-22A:‘.Composition-22A was prepared by mixing unit
doses of the following components; one part of Boswellia serrata low polar gum
resm extract (BsLPRE) (1g) and two parts of Boswellza carterii extract standardized
" to 85% total Boswellic acids (BCE 85%) (2 g). _
Preparatlon of composition-22B: Composition-22B was prepared by mrxmg unit
doses of the followmg components; two parts of Boswellia serrata low polar gum
resin extract (BsSLPRE) (2 g) and one part of Boswellia carterii extract standardized
' t0 85% Boswellic acids (BCE 85%) (1 g). .
Example 27 | |
“Preparatlon of composmon 23 Composrtlon 23 was prepared by mlxmg unit doses'
'of the following components; one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1g), two parts of Boswellla carterii extract standardized to 85%
total Boswellic acids (BCE 85%) (2 g) and one part of whlte dextrm (1g).
Example 28
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Preparation of Curcuma longa extract 20-99% Curcuminoids (CLE 20-99%) or
Curcuma aromatica extract 20- 99% Curcuminoids (CAE 20 99%)

The Curcuma extract standardized to 95% curcuminoids is an enriched product
obtained from Curcuma species and it comprises curcumin, demethoxycurcumin and
bisdemethoxycurcumin. These and low assay curcuma extracts can be procured from
the commercially available extracts or can .be produced using one or more of the
. following procedures. Extraction of Cureuma longa rhizome with methanol followed
by evapdration of the solvent and was'}ring the residue wrth hexane gives 20 — 25%
total Curcuminoids by HPLC. Precipitation of this 20 — 25% total Curcuminoids
product in h-butanol / hexane mi_xture gives a residue, which on vacuum drying
- gives 90 — 95% total Curcuminoids. by HPLC. Optionally, extraction pf Curcuma
longa rhizome with acetone er ethyl acetate followed by evaporation of the solvent .
gives Curcuma longa extract comprising 50. - 60% total Curcuminoids. Alternately
‘the low 'grade extracts can be puriﬁed ‘to' required concentration of total -
Curcuminoids usilng, precipitations, washings, chromatography techniques, resin
purifications or combinations thereof.-Similar processes or techniques can also be
- applied'lto other Curcuma species including but not. limited to Curcuma aromatica, -
Curcuma zedoaria and Curcuma amada to obtain.required concentration of total
" Curcuminoids. - ' |
Example 29
Preparation’ of composmon -24: Composmon-24 was prepared by mixing unit doses
of the following components; one part of Boswellia. serrata low polar gum resin
extract (BsLPRE) (1 g) and one part of Curcuma longa extract standardlzed to 95%
total Curcuminoids (CLE 95%) (1 g) o |
- ': Example 30 o )
Pr_eparatlon of cemposirion-ZS: Compositi:on-25 was prepared by rﬁfxing unit doses
of the following components; one part of Boswellia carterii lowv polar gum resin
_extract (BcLPRE) (1 g) and one part of Curcuma longa extract standardrzed to 95%
total Curcuminoids (CLE 95%) (1 g).
. Example 31 , _ 3
' 'Preparatlon of composmon -26: Composrtlon -26 was prepared by mixing umt doses :

of the followmg components; one part of Boswellia serrata ]ow polar gum resin
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extract (BsLPRE) (1 g) and tWo parts of Curcuma longa extract standardized to 95%

total Curcuminoids (CLE 95%) (2 g). '
- Example 32

Preparation of composition-27: Composition-27 was prepared by mixing unit doses

of the 'following.compcnents; one part of Boswellia carterii low polar gum resin
extract (BcLPRE) (1 g) and two parts of Curcuma longa extract standardized to 95% |

total Curcuminoids (CLE 95%) (2 g).

Example 33

Preparation of composition-28: Com-posit'ion-iS was prepared by mixing unit doses

of the following components; one part of Boswellia serrata low polar gum resin
~extract (BsLPRE) (1 g), two parts of Curcuma longa extract standardlzed to 95%

total Curcuminoids (CLE 95%) (2 g) and one part of white dextrin (1g.

Example 34 _

Preparation of composition-29: Composition-29 was prepared by mixing unit doses.

of the following components; one part .of Boswellia carterii low polar gum resin-

extract (BcLPRE) (1 g), two parts .of Curcuma longq” extract standardized to 95%
‘total Curcuminoids (CLE 95%) (2 g) and one part of w_hite dextrin ( 1g).-

Example35 |

Preparation of composition-30: Composition-30 was prepared by mixing unit doses
, .of the following components; two parté. of B'oSWellia serrata low polar gum resin

extract (BsLPRE) 2pg and one part of Curcuma longa extract standardized to 95%
total Curcuminoids (CLE 95%) a g) '
'Example 36

Preparatlon of composmon -31: Composition-31 was prepared by mixing unit doses

of the followmg components two parts of Boswellia carterii low polar gum resin

extract (BCcLPRE) (2 g) and one part of Curcuma longa extract standardlzed to 95%
 total Curcumm01ds (CLE 95%) (1 g)

.Example 37 . _ _ .

Preparation of composition-32: -Compositi'on-32.' was prepared by mixing unit doses

of the following componentS' one part of Boswellia serrata low polar gum resin
. extract (BSLPRE) (1 g) and one part of Curcuma aromatzca extract standardized to

95% total Curcumirioids (CAE 95%) (1 g). '
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Example 38 _
Preparation of composition-33: Composition-33 was prepared by mixing unit doses
of the following components; one part of Bosrvellia carterii low polar gum resin"
extract (BcLPRE) (1 g) and one part of Curcuma aromatica extract standardized to
95% total Curcuminoids (CAE 95%) (1 g)
Example 39 _
Preparation of composition-34: Composmon -34 was prepared by mixing unit doses
of the following components one part of Boswellza serrata low polar gum resin
extract (BSLPRE) (1 g) and two parts of Curcuma aromatica extract standardized to
95% total Curcuminoids (CAE 95%) (2 g).
Example 40 ' o
Preparation of composition-35: Composition-3_5 was prepared by mixing unit doses
of the following components; one part of Boswellia carterii low polar gum resin
extract (BcLPRE) (1 g) .and two parts of Curcuma aromatfca extract _standardiied to )
95% total Curcuminoids (CAE 95%) (2 g). | '
Example 41 |
Preparation of composition-36: Composition-36 was prepared by mixing unit doses
of the following components; one part.of Boswellia serrata low polar gum resin
" extract (BSLPRE) (1 g), two parts - of Curcuma aromatica extract standardized to
95% total Curcummmds (CAE 95%) (2 g) and one part of white dextrin (1g). |
Example 42 | .
Preparation of composition-37: Composition-37 was prepared by mixing unit doses
. of the followmg components one “part of Boswellia carterii- low polar gum resin
extract (BcLPRE) (1 g), two parts of Curcuma aromatica extract standardized to
95% total Curcuminoids (CAE 95%) (2 g) and one part of whrte dextrin (1 g). -
'Example 43
| Preparation of composrtlon -38: Composrtlon -38 was prepared by mixing unit doses
of the following components two parts of Boswellia serrata low polar gum resin
extract (BsLPRE) (2 g) and one part of Curcuma aromanca extract standardized to
~ 95% total Curcuminoids (CAE, 95%) (g. |
,Example 44 .
Preparation of composition-39: Composition-39 was prepared by mir(ing unit doses

of the following»components; two parts of Boswellia carterii low polar gum resin
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extraet (BcLPRE) (2 g) and one part of Curcuma oromatica extract standardiized to
95% total Curcuminoids (CAE 95%) (1 g). -

Example 45 , _
Preparation of composition-40: Composition-40 was prepared by mixing unit doses
of the following components; one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1 g) and one part of Curcuma longa extract standardlzed to 20%
total Curcuminoids (CLE 20%) (1 g).

Example 46 ' _
Preparation of composition-41: Composition-41 was prepared by mixing unit doses
of the following componen.ts;' one part of Boswellr'a carterii low polar gum resin
extract.(BchPR'E) (1 g) and one part of Curcuma longa extract standardized to 20%
total Curcuminoids (CLE 20%) (1 g). B ‘

Example 47

Preparation of composition-42: Composition—42_ was prepared by mixing unit doses
of the following components; one 'part of Bbswéllia serrara low polar gum resin -
extract (BsLPRE) (1 g) and two parts of Curcuma longa extract standardlzed to 20%
total Curcuminoids (CLE 20%) (2 g). ' i ' '
Example 48 - _

. Preparation of composition 43: Composition' 43 was prepared by mixing unit doses
of the following components one part of Baswellia carterii low polar gum resin
extract (BcLPRE) (1. g) and two parts of Curcuma longa extract 'standardized to 20%

+ total Curcuminoids (CLE 20%) (2 g).

Example 49 '

Preparatlon of composmon-44 Composmon 44 was prepared by mixing unit doses
of the followmg components; one part of Boswellza serrata low polar gum resin

: extract (BsLPRE) (1 g), two parts of Curcuma longa extract standardized to 20%
total Curcumm01ds (CLE 20%) (2 g)-and one part of whlte dextrin (1 g).

a Example 50
‘Preparatron of composrt10n-45 Composmon 45 was prepared by mixing unit doses |
of the followmg components; one pait of Boswellia carterii low polar gum resin
extract (BcLPRE) (1 g), two parts of Curcurrza longa extract standardized to 20%
total Curcuminoids (CLE 20%) (2 g) and one part'o‘f white dextrin (1 g).
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Example 51

Preparation of composition-46: Composition-46 was prepared by mixing unit doses .
of the following components; two parts of Boswellia sérratalowpolar gum 'resin
ext_ract (BsLPREj (2 g) and one part of Curcuma longa extract standardized to 20%
total Curcuminoids (CLE 20%) (1 g).

Example 52 ‘ N

Preparation of composmon -47: Composmon 47 was prepared by mixing unit doses
of the followmg components; two parts of Boswellia carterii low polar— gum resin -
extract (BcLPRE) (2 g) and one part of Curcuma longa extract standardized to 20% |
total Curcuminoids (CLE 20%) (1 g).

Example 53 -

» Preparation of composition-48: Composition-48 was prepared by mixing unit doses
of the following components; one part of B_oswellic_z--,'serrata low polar gum resin
extraet-~(BsLPRE) (1 g).'and one part of Curcuma aromatz'ea extract standardiied.to )
20% total Curcuminoids (CAE 20%) (1 g).

Example 54 ' | A o
Preparation of eomposition;49: Cor_nposition-49 was prepared by mixing unit doses
of the following components; one part of Boswellia carterii low polar gum resin-

- extract (BCLPRE) (1 g)' and one -part of Curcuma aromatica extract. standardized- to .
20% total Curcuminoids (CAE 20%) (1 g)._. | | o
Example 55 B
Preparation of composition-50: Composition-50 was prepared by mixing unit doses

" of the following components; one part of BosWellia serrata low polar gum resin
extract (BsLPRE) (1 g) and two parts of Curcuma aromatzca extract standardized to

' 20% total Curcuminoids (CAE 20%) (2 g). ' -

'Example 56 -

Preparatlon of composition-51: Composmon -51 was prepared by mixing unit doses
of the followmg components one part of Boswellia carterii low polar gum resin’
extract (BcLPRE) (1 g) and two parts of Curcuma aromatzca extract standardized to

. 20% total Curcummords (CAE 20%) (2 g)

Example 57
_ Preparatlon of composmon -52: Composition- 52 was. prepared by mixing unit doses

of the following components one part of Boswellia serrata low polar gum resin

37



WO 2011/099029 PCT/IN2010/000233

extract (BsLPRE) (1 g), two parts of Curcuma aromatica extract standardized to
20% total Curcuminoids (CAE 20%) (2 g) and one part of white dextrin (1 g).
Example 58 _

Preparation of composition-53: Composition-53 was prepared by mixing unit doses
of the- following components; one part. of Boswellia carterii low polar gum: resin
extract (BCLPRE) (1 g), two parts of Curcuma aromatica extract standardized to
20% total Curcuminoids (CAE 20%) (2 g) and one part of white dextrin (1 g).
Example 59 v . o

Preparation of composition-54: Composition-54 was prepared by-miXing unit doses -
of the following components; two parts of Boswellia serrata low polar gum resin
extract (BsLPRE). 2 g)vand one part of Curcuma aromatica extract stand'ardized,to '
20% total Curcuminoids (CAE 20%) (1 g). |

Example 60 ‘ _

Preparation of composition-55: Composition-55 was prepared by mixing unit doses

~ of the following componentS' two parts of Boswellia carterii low polar gum resin .

extract (BcLPRE) (2 g) and one part of Curcuma aromatzca extract standardlzed to -

20% total Curcuminoids (CAE 20%) (1 g).
Example 61 _ ,
Preparatlon of composition-56: Composition-56 was prepared by mixing unit doses
- of the following components; one part of Boswellia serrata low _polar gum resin
extract (BsLPRE) (1 g) and two parts of Withania sommfera methanol extract (2 g).
~'Example 62 | .
Preparation of composition;57: Composition-57 was prepared by mixing unit doses
of the folloWing components; one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1 g) and two parts of Garcinia mangostana methanol extract (2
8 h o
Example 63
v_.Preparatlon of composrtlon -58: Composmon 58 was prepared by m1xmg unit doses -
of the followmg components one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1 g) and two parts of Annona squamosa ethanol extract (2 g).
Example 64 ‘ o '
| Preparation of composition-59: Cornposition-59. was prepared.by miXing unit doses

of the following components; one part of Boswellia serrata low polar gum resin
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extract (BsLPRE) (1 g) and two parts of Sphaeranthus mdzcus ethyl acetate extract
2 e). |
Example 65 .

Preparation of composition-60: Composition-60 was prepared by mixing unit doses
of the following COmponents; one part of Boswellia serrata low polar gum resin
extract (BsLPRE) (1 g) and two parts of Bacopa monniera 90% methanol/water

- extract (2 g) | '

Example 66 . :

Evaluatlon of 5- Llpoxygenase inhibitory activity of BsLPRE., B¢cLPRE. BSE 85%.
BCE 85%, BSE 65%, comp051t10n-3AL_ composition-4,. composition-18 and

composition-7A:

S-Lipoxygenase.enzyme inhibitory activity was measured using the method of
| ‘Schewe et al. (Adv Enzymol, Vcl 58, 191-272, 1‘9-86):, irhodiﬁed by Reddanna et. al.,
(Methods of Enzymology, Vol "187, 268-277, 1990). The assay mixture contained 80
puM linoleic acid and sufficient amount of potato 5-lipoxygehase in 50 mM
phosphate buffer (pH 6.3). The _reaction' was initiated_ by the addition of enzyme
| buffer mix to liuoleicacid and the eniyme-activity was monitored as the increase in
absorbance at 234 nm. The reaction was monitored for 120 sec and the 1nh1b1tory
potentlal of the test substances BsLPRE BcLPRE BSE 85%, BCE 85%, BSE 65%,
composition-3A, composrtlon-4 composition-18 and composmon -7A was measured
by incubating various concentrations of test substances two minutes before the
addition of linoleic acid. All assays were,, performed three times. Percentage
inhibition “was calculated by comparing slope of the curve obtained for‘ test
~ substances with that of the control. The percentage ,inhibiti_bns of BsSLPRE, B¢cLPRE,
."BSE 85%, BCE 85%, BSE 65%; composition.—3A, cor’nposition.-4,' compositiort-18 '

and composition-7A are summarized in Table 2 and depicted in the Figure III.

~Table2 -
5- Llpoxygenase inhibitory actnvnty

5 LOX inhibition at
. : ~ Test substance o ‘
S.No | S ‘ _ 10 pg/ml
1 | ' BsLPRE _ . 15.13

39



WO 2011/099029 PCT/IN2010/000233

2 BcLPRE -~ 14.36
3 BSE 85% | 21.04
4 BCE 85% . 19.26
5 BSE 65% e 17.68
6 Composition-3A 27.12
7 Composition-4 — 2523
8 Composition-18 - . S _24.95
9 | Co‘mposition-7A o : | 23.83
Example 67

The in vivo anti-inflammatory activity of Boswellia low polar gum resin extract

(BsLPRE and BcLPRE), a few Boswellia extracts, Curcuma extracts and their
compositions: - B o

The anti- mﬂammatory effcacy of BsLPRE, BcLPRE BSE 85%, BCE 85%, BSE
65%, CLE 20%, CLE 95%, CAE 20%, CAE 95%, composrtron -3A, composrtlon -4,
composmon 18, composition- -7A, composition-42, composition-26, composition-51
and composition-35 were evaluated in an in vivo study in Freund’s Complete
~ Adjuvant induced arthritis model of Sprague Dawley r'ats; Prednisolone was used as
a positive control. The rats of either sex werelran'domly selected and divided into
nineteen groups contaihing six animals per group. The treatment group rats were
«supplemerrted_ daily with 200 mg/kg bddy 'weigh‘t of one of BsLPRE,_BcLPRE, BSE -
85%, BCE '85%,. BSE 65%, CLE 20%, CLE 95%, CAE 20%, CAE 95%,
eomposition-3A composition-4, composition-18; composition-7A, composition-42

‘ composition-26, composrtron -51 and composmon -35. for ‘14 days The positive
control group was supplemented darly with Predmsolone at 10 mg/kg body weight.

* All supplements were drluted in 10 mL of 1% CMC for admmlstratlon The animals - |
“of control group recelved same volume of 1% CMC. At the 14th day, Freund’ |
Complete Adjuvant (FCA) was injected subcutaneously in the sub- -plantar region of
the left hind paw of each animal. The experiment was terminated on 28" day. Blood
- samples were collected from each animal at regular intervals and paw volumes were
_ measured by Plethysmography equipment on the day of FCA injection and after 13

days of FCA inoculation. The drfferen_ce in volume of paw edema is considered as N
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the inflammatory response. The iﬂ vivo anti-inﬂ'emma_tdry‘ response of ‘BsLPRE',‘
BcLPRE, BSE 85%, BCE 85%,' BSE 65%, CLE 20%, CLE 95%, CAE 20%, CAE
95%,  composition-3A, composition-4,  composition-18, composition-7A,
composition-42, composition-26, compositioh-S‘l, composition-35 and Prednisolone
were estimated by calculating the~'percentage inhibition of paw edema when

compared to the CMC supplemented control.

The treatment groups supplemented with 200 mg/kg body weight of Boswellia
serrata low polar gum. resin extract: (BsLPRE) and 200mg/kg body weight ef
Boswellia serrata extract standardlzed to 85% total Boswelllc acids (BSE 85%)
showed 23% and 30% reduction in paw edema respectlvely However, the treatment
group supplemented with composition-3A at the same dose level showed better
reduction and achieved 42% reduction in paw edema volume. The positive control
group supplerﬁenvted with Prednisolone exhibited 46% inhibition at 10 mg/kg dose
level. Similarly, the ofher”inventive composiﬁons ‘composition-4, composition-18,
.‘com‘position-7A composition-42, compositien-26 cOmposition-S 1 and composition-
. 35 also exhibited synerglstlc effects as summarlzed m Flgure IV and Table 3

confirming the observed in vitro results

~ Table3 .
~ Reduction in Paw volume activity | ‘
. , . . Concentration
. - Test substance = - | Reduction in Paw mg/kg body
S.No | _ .' ' edema - |- ‘we_ight A
T | BsLPRE 23 7200
2 B¢cLPRE - - _ 19__ o - 200
3 BSE85% - | 30 _ | 200
4 BCE 85% T 200
5 BSE65% 24 200
6 CLE20% 10 200
7 CLE95% 25 | 200
8 CAE20% | - .8 | 200
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9 CAE 95% 1 23 200
10 Composition-3A . e 200
I : CompositAion-4' - 38 © 200
12 Composition-18 35 ‘2>0'0 .
13 . Composition-7A | 31 200
12 Composition-42 26 | 200
15 Compositioln-26 35 - 200
16 Composition-51 . 20 200
7 Composition-35 T 33 | 200
18 Prednisolone - 46 ' 10

It will be appreciated by those of ordinary skilled in the art that changes could be
made to the erﬁbodjments described above without departing from the broad
_inventive éoncept thereof, It is understood, therefore; .‘that} this invention is not
limited to the particular embodimenfs or examples discloséd, but is intended to

cover modifications within the embodiments and scope of the present invention.
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We Claim,

1.

A Boswellia low polar gum resin extract (BLPRE) comprising novel
phytochemical composition of sesquiterpenes, dite'rpenes, triterpenes, and

other phytochemical(s) derived from’gum resin of Boswellia species.

.The‘Boswellia'low polar gum resin extract .;(BLPRE) as claimed in claim

1, wherein the Boswellia species used 'forob'taining BLPRE is selected
frem one or more plant(s) comprising Boswellia serrata, Boswellia
carterii and Boswellia papyriﬁera. .

A process for preparation of the B'o.swellia_low polar gum resin extract
(BLPRE) as claimed in claim 1, wherein the pro'cess comprises:
procurmg the gum resin of one or more plant(s) selected from Boswellza R
serrata, Boswellia carterii and Boswellia papyrifera,

extraction of the gum resin with a water lmmlsc1ble organic solvent,
filtering the extract carefully to remove the msoluble resin material,
washing' the organic solvent extract repeatedly_v with an aqueous alkali
solution followed by,

washing the organic layer with water and brlne

evaporatmg the organic layer under vacuum and high temperature to
obtain an oily residue,

removing the volatile compounds from the said oily residue under high
vacuum and high temperature to obtain BLPRE. . '

A Boswellia. low polar gum resin extract derived from Boswellia serrata

A' gum resin, wherein the said extract can be identified by the presence of at

least three compounds selected from guiol (1), nephthenol (2), serratol

(3), diterpene X (4), lupeol (5), olean-12-ene-3p-ol (6), olean-12-ene-3a-
ol (7), lanosta-8 24-diene-3a-ol (8) and urs-12-ene- -3a-ol (9).

5 The process as. clalmed in clalm 3, wherem the water immiscible orgamc'

solvent is selécted from one or more solvents comprrsmg ‘1,2-d1chloroethane,”‘

hexane, dichloromethane, chloroform, ethyl acetate, n-butanol and methyl
iso-butyl ketone (MIBK) | '

6. The process as claimed in clalm 3, wherem the alkali solution is derived from

“one or more Group I/Group II metal hydroxrdes whlch comprise Sodium
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7.

- 10.

hydroxide, Potassium hydroxlde, Calcium hydroxide and Magnesium
hydroxide. | : : ‘ |

A process as claimed in claim 3, wherein an altemative process comprises: |
a) extracting the gum resin with alcohol or hydro alcohol,

b) el/aporating the organic solvent to optimum total solids,

¢) adjusting the pH to alkaline side, preferably the pl-.l between 9 — 12,

d) repeatedly extracting the solution with an organic solvent o
e) evaporatmg the orgamc solvent under vacuum at” high temperature to
obtain an oily residue,

f) evaporation of volatile compounds from the said orly residue under high
vacuum and high temperature to obtain BLPRE. A ,

The process as claimed in claim 7, wherein the alcohol is selected from the
group comprising methano_l,‘_ ethanol and _propanol or their suitable .
combination thereof. ‘ | o o »
The Boswellia low polar gum resin extract (BLPRE) as claimed in claims |
and 4, wherein the said BLPRE is o‘btained after selectively removing the
acidic and volatile compounds. |

A synerglstlc composition comprlsmg Boswell1a low polar gum resin extract

(BLPRE) and one or more component(s) selected from biologically "active o

- 1ngredrent(s), functional mgredlent(s) exmpxent(s) diluents(s), carrier(s) and

I11.

12.

addmve(s)

A synerglsuc composmon as clalmed in claim 10, wherem the composition

‘comprises Boswellia  low polar gum resin extract and one or more -

component(s) selected from the extract(s), fraction(s), extracts and fractions -

.standardrz_ed to one -or' more boswell1c,ac1ds, bo_swellrc ac1d(s),'

phytochemical(s) and their salt(s) derived from Boswellia species.

A syrlerg_istic composition as claimed in'claim 10, wherein the composition
comprises Boswellia low .polar. gum resin -extract and one or more
component(s) selected from the extract(s), fraction(s), extracts and fractions
standardlzed to one or more Curcummord(s), Curcummord(s)

phytochemlcal(s) and their salt(s) derlved from Curcuma specws
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13.

17.

The Boswel[ia derived component(s) as claimed in claim 11, comprise total
Boswellic acids preferably in the range of 30-100% by titrimetric or HPLC

method of analysis.

. The Boswellia derived component(s) as claimed in claim 11, comprise total

-Bosw'ellic'acids,more preferably in the range of 50-95% by titrimetric or -
HPLC method of analysis. |

. The Boswellia derived component(s) as claimed in claim 11, comprise one or

more Boswelllc acid(s) selected from a- Boswelllc acid, B-Boswellic acid, 3-
O-acetyl-a- Boswelllc acid, 3-O- acetyl B- Boswelllc acid, 3-O-acetyl-11-keto-
a-Boswellic acid, 11-keto-B-Boswellic acid and 3-O-acetyl-11-keto-B-

Boswellic acid.

.The Curcuma derived component(s) as claimed in claim 12, comprise

Curcuminoid(s) in the rangé of 2'0-99% by HPLC method of analysis.

The Curcuma derived component(s) as clalmed in claim 12, comprlse one or
more component(s) selected from curcumin, demethoxycurcumin,
.blsdemethoxycurcumm ' monbdemethylcurcumm, k _bisdemethyléurchmin, i

tetrahydrocurcumin, tetrahydro demethoxycurcumin, tetrahydro

. bisdemethoxycurcumin and ar-turmerone.
18.

A process for making synergistic composition(s) as claimed in claim 11,
‘wherein the said process comprise: '
(a) obtaining Boswellia low polar gum resm extract usmg a process as clalmed

m claim 3 or clalm 7,

v(b) separately obtammg one or more Boswellia derived component(s) selected

from extract(s), fraction(s), extracts/fractions selectively enriched in one -
or more boswellic acid(s) in the‘raﬁge of 30-100% by titrimetric. or HPLC
method of analysis, phytoéhémicals and their salt§

(c) combmmg the said Boswellia low polar gum resm extract and said
Boswellla derived component(s) in a desired ratlo to obtain synerglstlc
composmon(s) '

(d) optlonally combining the said synergi.s‘ti‘c Compo’sition(s_) with one or more
component(s) selected from biologiéélly active ingredients, functional

ingrediehts, excipients, diluents, carriers and additives. .
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19.

20.

21.

The Boswellia derive_d c'omp‘onent(s) as claimed in any of the preceding

claims, is/are derived from one or more species selected from the group
comprising Boswellia serrata, Boswellia carterii and Boswellia papyrifera.

A process for making synerglstlc composrtlon(s) as clalmed in claim 12,
wherein the said process comprlse '

(a) obtalnmg Boswellia low polar gum resin extract usmg a process as
claimed in claim 3 or claim 7, _ _ |

(b) separately obtaining one or more Curcuma derived coniponent(s)
selected from the extract(s), fractidn.(s), extracts/fractions enriched in
one :or more Curcuminoids and pure Curcuminoid cdmpéuhds,

(¢) combining the said BosWellia low polar gum resin extract and.said-
Curcuma derived component(s) ina desrred ratio to obtain synergrstlc
composmon(s)

(d) optionally combining the said synergistic composition(s) with one or

“more component(s) selected frorn biol'ogically active ingredients,
functional ingredients, exc1plents diluents, carriers and additives.

The Curcuma derived component(s) as clalmed in claims 12, 16, 17 and 20 is

~derived  from one or more species selected _from  the. group comprising-

22.

Curcuma longa and Curcuma aromatica. .
The synergistic composition as claimed in claim 11, preferably comprises

5%-95% by weight of the Boswellia low pblar gum resin extract and 95%-5%

* by weight of Boswellia derived- comporlent(s)

23.

24

25.

The synerglstlc composmon as claimed in clalm 22, wherem the composition -
preferably comprlses 5%-95% by welght of Boswellia serrata derived -
Boswellla low polar gum’ resin extract and 95%-5% by the weight of

Boswellia serrata derlved c_omponent(s).

- The synergistic composition as claimed in claim 22, wherein the composition

preferébly comprises 5%-95% by weight of Boswellia carterii derived
Boswellla low polar gum resin extract and 95%-5% by the welght of
Boswellza carteru derlved component(s) |
The synergistic composition as claimed in claim 22, V.wherein the composition

preferably comprises 5%-95% by weight . of Boswellia serrata derived
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26.

27.

28.

- 29.

30

31.

Boswellia low polar gum resin extract and 95%-5% by the weight of
Boswellia carterii derived corriponent(s)
The synergistic composntlon as clalmed in claim 22, wherem the composition

more preferably comprises 20%-80% by welght of Boswellia serrata derived

“Boswellia low polar gum resin extract and 80%-20%by the weight of

Boswellia serrata derived component(s)

The synergistic composition as claimed in claim 22, wherem the composition
more preferably comprises 20%-80% by weight of Boswellia carterii derived
Boswellia low polar gufn resin extract and 80_%-’20% by the Weig'ht‘.of ‘
Boswellia carterii derived component(s). | | ‘

The synergistic composition as claimed in claim 22, wherein the composition
more preferably comprises 20%-80% by weight of Boswellia serrata derived
Boswellia low polar gum resin extract and 80%-20% .by the weight of
Boswellia carterii derived component(s). _
The synefgist’ic composition as claimed in clairﬂ'22, yvherein_ the cAor.npo.sition 1
more preferably comprises 20%-80% by weight of Boswellia carterii derived
Boswellia low polar gum resm extract . and 80%-20% by the weight of
Boswellia serrata derived component(s)

The synergistic composition as claimed in clalm 12, wherein the composmon

comprises 95%-5% by weight of Boswellia derived Boswellia low polar gum

resin extract and 5%-95% by the weight-of Curcbma derived component(s).

The syn'ergi'stic composition as claimed in claim 30, wherein the composition
preferably comprises -5%-95% by weight of Boswellia serrata derived

Boswellla low' polar gum resin extract and 95% 5% by the weight of

_ Curcuma longa derived component(s)

32.

33,

The synergistic composmon as claimed in claim 30, wherein the composition
preferably -b_omprises 5%‘-95% by weight 'of Boswellia ‘se'rrc'zta derived |
Boswellia low polar gum fesin‘ extract and 95%-5% by the weight of

Curcuma aromatica derlved component(s) | '

The synergistic composition as claimed in claim 30, wherem the composition

preferably comprises 5%- 95% by welght of Boswellza carterii derived

Boswellia low polar gum resin extract and 95% 5% by the’ wexght of -

| Curcuma longa derlved component(s)
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34.

35.

36.

37.

38

39.

- 40.

41,

The synergistic composition as claimed in claim 30, wherein the composition
preferablyv comprises 5%-95% by weight of Boswellia carterii derived

Boswellia low polar gum resin extract and 95%-5% by the weight of
Curcuma aromatica derived component(S). | _

The synergistic composition as claimed in claim 30, wherein the composition

more prefeArably c'omprisés'2.0%-80% by weight of Boswellia serrata déri,v}ed'

Boswellia low polar gum fasin extract and 80%-20% by the weight of
Curcuma longa derived component(s).

The synergistic composition as claimed in claim 30, wherein the composition

more preferably comprises 20%-80% by weight of Boswellia serrata derived
Boswellia low polar gum resin extract and 80%-20% by the weight of
Curcuma aromatzca derived componcnt(s) _ ‘

The synergistic composition as claimed in claim 30, wherein the composition

more preferably comprises 20%-80% by weight of Boswellia carterii derived

Boswellia low polar gum resin extract and 80%-20% by the weight of
Curcuma longa derived component(s) |

The synerglstlc composition as claimed in claim 30, wherein the composition
more preferably comprises 20%-80% by weight of Boswellia carterii derived
Bds‘wel.lia' low polar gum resin extract and 80%-20% by the weight of

Curcuma aromatica derived componenf(é);

The composition(s) comf)risihg BosWellia low polar gum resin extract
(BLPRE) and one or more component(s) selected from biologically active'.
ingredient('s), furlnctio.nai ingredient(s), excip'ient:(s)',"diluent(s) and additive(s).
The synergisfic comp_bsifion(s) as claimed in claims 11 an.d'. 12, optionally
comprise one or more cofnponent(s) selected frbm biologically active
ingredient(s), functional mgredlent(s), excxplent(s) diluent(s), carrier(s) and
additive(s) or tixtures thereof.

The Blologlcally active mgredlents as clalmed m claims 10 39 and 40,

comprlse‘wone, or - more pharmaceutlcally or  dietetically - acceptable .

: ingredient(s); compound(s), extract(s), fraction(s), phytochemlcal(s) and their

salts or mixtures thereof derived from plants/animals/microorganisms.
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42.

43.

44,

45,

The fu'nctio_nal ingredients as claimed in claims' IVO, 39 and 40, comprise one
or more herbal ingredients, antioxidants, vitamins, minerals, amino acids,
fatty acids, essential oils, fish oils,'enzymes. and probiotics.

The excipients/diIuenté/additives/carriers as claimed in claims 10, 39-and 40,
include one or more but not limited to dlstilled lwater? saline, aqueous glucose
solution, alcohol' (e.g. ethanol), propylene glycol, polyethylene glycol,
various animal and vegetable oils, white soft paraffin, parafﬂn,.wax, glucose,
fructose, sucrose, maltose, . yellow dextrin, white dextrin, aerosol,
microcrystalline cellulose, calcium stearate, magnesium stearate,\ sorbitol,
stevioside, corn syrup, Iactose citric acid, tartaric acid, malic acid, succinic
acid, lactic- acid, L-ascorbic acid, dl-alpha- tocopherol ‘glycerin, propylene
glycol glycerin fatty ester poly glycerin fatty ester, sucrose fatty ester, -
sorbitan fatty ester, propylene glycol fatty ester, acacia, carrageenan, casein,
gelatin, pectin, agar, vitamin B group, nicotinamide, cal¢cium pantothenate,
amino acids, calcium salts, pigments, flavours and preservatives.

Method of use of Boswellia low polar gum resin extract (BLPRE) accOrding

to claims- 1 and 4, in warm blooded animal(s).

Method of use of synergistic composrtlons accordlng to claims 10, 11 and 12,

" in warm blooded animal(s).

46.

47.

48.

49.

Method of use of composmons accordlng to claims, 39 and 40 in warm
blooded animal(s). | ’

The method of use as clalmed m clalms 44, 45 and 46 wherein the said

composition(s) is/are adm1mstered in the form of oral,« dermal, mtravenous;

s_ubcuta_neo'us, intra-peritoneal rectal or intra-muscular route.
The method of use as claimed in claims 44, 45 and 46, wherein the said

composition(s) is/are administered in the form of an infusion solution,

injection solution, -tablet, capsule, cream, gel, granules, ointment, enema,

medicinal pack, topical patches controlled release. tablets controlled release.
capsules or food supplement ' ‘

‘The method of use as claimed in cla1ms 44 45 and 46, wherein the said

: composmon(s) are formulated as oral agents such as tablets, capsules, soft

_ capsules, hard capsules, p1lls granules powders, emulsmns suspensions,

syrups and pellets and parenteral agents such as mjectlon solutlon drops and
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50.

51,

52.

53.

suppositories; and transdermal agents such as patches; topical creams, and gel
and food ingredients or beverages.

A method of use of the composition(s) as clat‘med in claims 42, 44, 45 and
46, Ain commin'uted form or in unmodified Vform at a daily dosage |
administered in any of the forms comprisin.g powder, capsules, tablets,
granules,l precipitate, extroct, dried extract, liquid, .syrup, shots and exudates.
The species of Boswellia as claimed irr claims 1, 2, 3 and 11, carr further be
selected from Boswellia ameero, Boswellia bullata, Boswellia dalzielii,
Boswellia dioscorides, Boswellia elongata, Boswellza Jrereana, Boswellia
nana, Boswellia neglecta, Boswellia ogadensis, Boswellia pirottae, Boswellia
popoviana, Boswellia rivae, Boswellia sacra and Boswellia socotrana.

The species of Curcuma as claimed in claim 21, can further be selected from
Curcuma domestica, Curcuma aeruginosa, Curcuma al'b.icoma Curcuma

albzﬂora Curcuma alismatifolia, Curcuma angustlfolla Curcuma elata,

‘Curcuma ferruginea, Curcuma flaviflora, Curcuma yunnanensis and

Curcuma zedoaria.
The Boswellia low polar ‘gum resin extract (BLPRE) alone or its
composrtlon(s) as claimed in any of the precedmg clalms for the prevention,

control and treatment of dlsease(s) or dlsorder(s) in warm blooded animal(s)

~in need thereof

54.

53.

.A method of use according to claim 53, 'whereirr the disease/disorder include

but not limited to metabolic disorders, diabetes,‘ obesity, metabolic syndrome,
excessA body weight, rriﬂammation, _neoroiogieal disorders, “cartilage
degradation, aging, skin disorders hyper tryglyceridemia hyperlipidemia, -
hypercholesterolemla hypertensron 1mmune dlsorders cancer, coronary
heart dlsease 1nfectlous diseases, osteoporosrs osteoarthrltls joint pain, Jomt
dlscomfort Alzheimer’ s, memory loss, cogmtlve dlsorders and several other
condltrons associated thereof comprising admlmstermg to warm blooded
animal(s) in need thereof.

A method of use according to claim 54, wherein the coriditions associated '

w1th inflammation mclude but not limited to asthma, occupatlonal asthma, -

‘eczema, bronchitis, hay fever hrve_s rheumat01d arthrltls juvenile -

rheum‘atoid'arthritis,.psorlatlc arthritis, osteoarthritis, refractory rheumatoid
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56.

arthritis, chronic non-rheumatoid arthritis, osteoporosis, coronary heart
diéease, atherosclerosis, endothelial dysfunction, multiple sclerosis,
vasculitis nephritis,  uveitis, - glomerulonephritis,  systemic  lupus
erythemat051s post- angloplasty resten051s ulceratlve colitis, conjunctivitis,
der_matltls, psoriasis, cystic fibrosis, adult respiratory distress syndrome, IBS
(inﬂammatory bowel syndrome), IBD (inﬂamrnatofy bowel disease), _chronie )
obstructive pulmonary disease, adult respiratory‘di.stress syndrome, allergic
rhinitis, gastrointestinal allergies, allergic disorders and for conditions like
wheezing, dyspnea,‘ non pl_'oduetive “cough, chest .tightness, neck muscle
tightness, rapid heart rate and delayed type hypersenslti’vity comprising
administering to a warm blooded animals in need thereof a therapeut1cally
effective amount of composmon(s) '

The method of treatment by amelioration of one or more biological markers
in warm blooded animal(s)vlin need thereof,‘_by Boswellia low polar gum resin
extract (BLPRE) alone or i‘ts-'compositio'n('s) as claimed in any of the

preceding claims,'wherein the - markers include but not limited to S5-

vlipoxygenase (5-LOX), 5- Lipoxygenase activating protein. - (FLAP), -

57.

Macrophage/Adlpocyte Fatty acid binding protein (aP2), IFN-y, IL-4, ICAM,
VCAM, MMPs TNFa, NFkB and IL-1p.

A method of use of Boswellia low. polar gum fésl_n extract (BLPRE) alone or
its composition(s) as claimed in any of the preeeded claims in warm blooded

ammal(s) in need . thereof for the amelioration of one or more biological

markers, which 1nclude but not limited to- 5 llpoxygenase (5-LOX), 5-

Llpoxygenase activating protein (FLAP), Macrophage/Adlpocyte Fatty acid

“binding protein (aP2), IFN-y, IL-4, ICAM, VCAM, MMPs, TNFa, NFxB and

IL-1B. .-
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Figure IIT
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