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TOPICAL MICRO-EMULSIONS FOR THE TREATMENT OF
RHEUMATIC DISORDERS

BACKGROUND
Field of Invention

The embodirnents herein generally relates to a topical formulation useful for the treatment of
~ pain, inflammation and symptoms related to gout, rheumatic disorders, and, more particularly to
a micro-emulsion based synergrsﬂc herbal formulation and a process of preparation of the same
in pharmaceuncal acceptable dosage forms 'Further more specrflcally, the embodiments is
‘concerned: ‘with the therapeut1c propemes of the formulatlon to be applied toplcally for the
treatment of rheumauc disorders and related infections mcludlng arthritis, gout, fibromyalgia,
ankylosing spondylitis, osteomyelms bone TB. Even more spec1f1cally, the present embodiment
is concerned with the topical treatment using the said formulations having rapid and efficient
- -penetratlon increased rate of ‘absorption, increased bioavailability, low irritation, better efficacy
and synergistic bacteriostatic activity of therapeutic agents.

;D'e,scr'jiption'iOf the Related Art- . .- .

Rheumatic - disorders, including arthritis, gout, fibromyalgia' ankylosing spondylitis are

 characterized by mflammatron and pain in bones, joints, muscles, and related connective tissues.

- .- Arthritis is a common progressive disease of various enologles Rheumatmd arthritis is a chronic
syndrome charactenzed by non-spec1f1c usually symmetric inflammation of the penphera] joints,
potentially resultmg in progressrve destruction of articular and per—artmular structures leadmg to

. deformlty There is a wide spectrum of dlsease seventy but many pat)lents run a course- of

_mtenmttent relapses and renussrons with an’ overall pattem of slowly progresswe joint
destruction. Persxstent mﬂammatlon produces symptoms and damages Itlssue causing loss of
camlage erosxon of bone matter and subluxation of jomt This results in a high degree of
morbldlty resultmg in disturbed daily life of the patient. Bone and ]omt inflammation is a

+ scourge of both animals and humans. Those who suffer from inflammation experience pain and

disco'mfort and may, in advanced cases, lose the effective use of inflamed joints.

A bactenal mjectlon of a ]omt cari-also- cause -a severe and:potentially destructlve form of
arthrms, often referred to as sepnc arthnns Bactenal joint infections can be caused by a number
of different orgamsms and can occur in both natural and artificial joints (eg, after a knee
: replacement)

- Natural mgredlents e. g., herbs, have been used to treat bone and joint mﬂammatmn,(Long et al;
Rheumatology 2001 40 779-793 Teekachunhatean et al; BMC Complemetary and Altemanve
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Medicine 2004; 4: 19) espec1ally in eastern countnes and, increasingly, in western countries.
-Some of the commonly used ‘herbsare extracts of ‘Withania- somnifera, Boswellia serrata,
Zingiber offlcmale Curcuma longa in tablet form(Soeken et al; Rheumatology 2003; 42: 652-
659). Composmons composed of natural ingredients used for the treatment of pain and
v mflammatlon_are disclosed, in U. S. Patent Nos 5,494,668; 5,683,698; 5,916,565; 5,888,514;
5,854291;. 5,908,628; 5,788,971, 5,910,307, 7531194 and -PCT/SG2007/000284. Prior arts
disclose various formulations in oral/topical form using herbal ingredients but still fail to solve
the problem of spreadmg this klnd of diseases which are reported to be growing at rate of
'13.67%. Arthrms hrmts the acuvrty of ovei 7 million people in US. alone and is second only to
“heart dlsease as a cause of work dtsablhty Recent estimates place the direct medical cost of
arthritis at $15 2 bllllon per year with total costs of medlcal care and lost wages exceeding $64
billion. :
This is. because there was techmcal barrier to develop herbal forrnulatlons in new drug delivery
system as disclosed in the current embodnnent that can provide an additional benefits in terms of
technologrcal advancements -

"'Prevalent treatment of Rheumatord dlseases mcludes flrst lme drugs for control of pain and
inflammation classrfled as non-sterordal antr-mﬂammatory drugs (NSAIDS). Secondary
treatment- mclude corticosteroids, slow actlng antr-rheumatlc drugs (SAARDS) or disease
modrfymg (DM) drugs include penicillin amine like drugs such as cyclophosphamide,
methotrexate, gold salts, azoduoprme levamisole. All these drugs have severe side effects and
most. ofthem are cytotoxrc L

"‘Some of the m1cro-emuls10n based formulatlons have been dlsclosed in US Pat. No 6 638, 537
6638522 4 647 586 usmg phenyl butazone, sulmdac pemcxllamme salsalate, piroxicam,
azathloprme mdomethacm meclofenamate sod1um, gold sodium tlnomalate ketoprofen,
diclofenac, auranofm, aurothioglucose, tolmetm sodrum .colchicine, allopurmol cyclosponn -and
other NSAIDs. These formulations are for oral admlmstratron only and thus cause huge srde
effects and have comphcatlons related to multi drug administration, thus fall to prov1de safe and
effectlve therapy for . better patlent comphance Frequently, antl-mﬂammatory medlcaments
catise abnormahtres in the bowel tract, e. g bleedmg SR g :

The drugs used trll date have limited advantages and thelr effects mamly of short term duratron _
and there are many disadvantages in the use of these drugs over extended perrods of time.

Further the’ drugs used at present are costly and have low-benefit nsk ratlo The ideal

forrrlulattqn to qulfyi the pro_gress of the disease have not been found heretofore.

Summary of the Inventton o

In view of the forgorng,a formulatmn to treat rheumatrc dlsorders and related infections is
provrded The formulauon is a rmcro-emulsmn mcludmg at one or inore of an active
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ingredients. The active ingredient includes one or more of an essential oil mixed with an
'aqueous phase along with one or more of a surfactant and one or more of a.co-surfactant. The
. Co- surfactant is medicated by an extract of one or more of a herb.

~ The rmcro-emulsmn may mclude the essentlal orl as an oil phase and a water as the aqueous
" “phase. The: orl phase -and the" aqueous -phase is in'a ratto of 1:4 to.4:1; the’surfactant and the co-
‘ surfactant m aratio of 0.5:1 to.1: 1.5; the surfactant and the co-surfactant in a ratio of 0.5: 1
to 1: 1.5;the surfactant is one or more of a non-ionic long chain polymer; a particle size of the
: forrnulatlon 1_s 0.005 to 0.5 microns; a Poly Dispersity Index (PDI) of the formulation is 0.100
t00.300; and a Zeta' potential of the formulation is 0.100 to 0.500.

The essentlal oil ‘may be selected froma group consisting of a wintergreen oil or a gaultherla
_ .precurnbens orl a cmnarnomum camphora oil,"an eucalyptus 01l a camphor oil, a cedrus oil, a .
sesame oil, a terpentlne oil, a’ clove oil, a garlic oxl a cyperus oil, a basil oil, a lavender oil, a
rosemary oil, a mint oil, a Geramum 011 The essennal oil is mixed w1th Capsicum Anuum or
_ menthol and the aqueous phase and the essential oil i is systemrcally absorbed

" The’ co-surfactant may be an alcohol including the extract of ‘one of more of the herb. The herb
may be selected from a group consisting of Apium graveolens, Withania somnifera, Allium
' _satwum, Myrl j ':i'-fragrans Plper mgrum nglber oﬁ‘icmale Plper longum, Cinnamomum
“zeylamcum, Cmnamomum tamala Vitex negundo BosweIIla serrata, ClSSUS quadrangularls
Terminalia ar]una Pluchea IanceoIata Commlphora mukuI Sida acuta Cedrus deodara,
, Tinospora cordlfolla, Cyperus rotundus, T)'achyspermum amml Embelia nbes, Piper longum.

The =~ "no'n-io‘nic ‘ long ' chain polyrner = surfactants may -be
one of a Tween 80ora 'IWeen 20 The welght ratlo of the Tween 80 the '[Ween 20 is 90:20 to
20: 90 : : :

The wates in"oil 1 ;i:ro-emuls'i’on"' may “include winter green oil in air amount 20+ 3% as
volume/volume, a camphor 011 in‘an amount 5 3: 3% as volume/ volume, an eucalyptus oil in an.
amount 6£:3% as volume/volume along with welght/volume range of the menthol in 5+ 3%. The '
_' menthol is. dissolved in the essential oils as the oil phase; the water may be i in range of 7+5% as
aqueous phase, the long chain polymer surfactant includes the Tween 80 and the Tween 20 in
volume / volume ratlo of -90:20 to 20 90; the co-surfactant may be one or more of an alcohol
,_\mcludmg an extr t w_hrch 1s medrcated by one or more of Vltex negundo Boswellla serrata

range of <0. 005 micron , a zeta potennal iss< 0 268 and poly dispersity mdex is < 0.136.

The formulatlon may be energy efficient and may be prepared as the water in oil micro-
emulsmn the water may be the aqueous phase; ratio of the aqueous phase and the oil phase
may b_e 1:4 to4.1, the formulation may have a particle sizé < 0.5 micron, a zeta potential < -
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0.350 and poly dispersity index is <0.150.

The water in oil micro-emulsion may includes a Gaulthieria precumbens oil in an amount 13+
3% as volume/volume a Cedrus deodara oil in an amount 1t 3% volume/volume,a Cyperus
rotundus oil in an amount 1 + 3% volume/volume, a Cinnamomum camphora oil in an amount 4
+ 3% ‘volume/volume, an eucalyptus oil in an amount 7+ 3% volume/volume along with
~ weight/volume range of Capsicum Anuum in .05 + 3% and menthol in 4+ 3% dissolved in the
essential oils as oil phase; the water is-in range of 7+ 5% as aqueous phase; the long chain
* polymer- surfactant ‘may- mclude the 'IWeen 80 and the Tween 20.in volume ./ volume ratio of -
" 90: 20 to 50 50; the co-surfactant may be one of an alcohol Wthh is medicated and including an
extract of Aplum graveolens and a ratio of the surfactant to the co-surfactant is 0.56:1 with a
HLB value of 16.7; and the formulatlon has a particle size in the range of < 0. 005 micron , a
zeta potential is < - 0.268 and poly dispersity index is <.0.136.

- The formulatlon may be used for ‘the treatment of rheumatic drsorders and related conditions

_ may mclude Lupus S]ogrens syndrome scleroderma (systelmc sclerosrs) dermatomyosms
polychondntrs ,polymyosms, polymyalgla rheumatlca osteoarthntls, septic arthritis,The water |
in oil micro-emulsion may include winter green oil in-an. amount 20+ 3% as volume/volume, a
camphor oil in an amount 5 + 3% as volume/ volume, an eucalyptus oil in an amount 6+ 3% as

' volume/volume along with weight/volume range of the menthol in 5% 3%. The menthol is

. dissolved in the essential oils as the oil phase; the water may be in range of 7+5% as aqueous
phase; the long chain polymer surfactant inclydes the Tween. 80 and the ’IWeen 20 in volume /
Vvolume ratlo of 90 20 to 20 90 the co—surfactant may be one or more of an alcohol mcludmg an

'fextract whrch is medicated by ‘one or more of Vitex negundo, Boswellla serrata flbromyalgra,
sarcoidosis, gout; pseudogout, spondyloarthropatlues ankylosmg spondylitis, reactive arthritis ,
psoriatic arthropathy, enteropathic :spondylitis, reactive arthropathy, vasculitis, polyarte_ntrs

“nodosa’ »- Henoch-Schonlein purpura, serum sickness,” Wegener's granulomatosis, ‘ ‘giant:(:ell

. arteriti, temporal arteritis, Takayasu's arteritis, Behget's syndrom, Kawasaki's disease
(mucocutaneous lymph . node. syndrome), Buergers disease (thromboangiitis obliterans) ',

'_Juvemle Idmpathlc Arthrms(JIA) mcludmg a wrde range ]omt dlsorders affectmg Chrldren
including tendons hgaments capsules bursae, Stress Fractures muscles nerve entrapment,
vascular lesions, ganglron connective tissue’ abnormalities and localized soft tissues disorders,
dlseases affectmg ‘bones; Osteoporosis, osteomalasia, renal osteodystrophy, Fluorosis, Rickets ,

, Congemtal ‘and familial Disorders affecting Joints; Hyperextensible ]omts Ehlers-Danlos
Syndrome;, Achondroplasrsa, ‘Marfan's ‘Syndrome, Osteomyelitis and Bone TB by steps
mcludmg toplcally admrmstenng to all vertebrates mcludmg a, human bemg, a therapeutlcally

_ effectrve amount of the formulation.” " »

In anoth'er efmbb';di’m'ent of the invenition, a:p'ro'ce"ss ‘for'preparing a forrnulation to treat rheumatic -
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a disorders and_,related infections is provided. The formulation is a micro-emulsion including one
of more of an active ingredients; The active ingredient includes one or more of an of an
essentialThe water in oil micro-emulsion may include winter green oil in an amount 20+ 3% as
volume/volume a camphor oil i m an amount 5 + 3% as volume/ volume, an eucalyptus oil in an
‘amount 6+ 3% as ‘volume/volume along with werght/volume range of the menthol in 5+ 3%. The -
menthol is dlssolved in the essential oils as the oil phase; the water may be in range of 7+5% as
aqueous phase; the long chain polymer surfactant includes the Tween 80 and the Tween 20 in
volurne /: volume ratio of 90:20 to 20:90; the co-surfactant may be one or more of an alcohol
L mcludmg an extract which i is medicated by one or more of Vitex negundo, Boswellia serrata oil
mixed with an aqueous phase along. with one or more of a surfactant and at one or more of a co-
surfactant; and The co-surfactant is- medlcated by an extract of at one or more of a herbs The
process mcludes the steps of: rmxmg at. one or more of the essentlal oil with 5 to.7 g wivof
menthol and: 0.05 + 03% of Capsicum Anuum to obtain a mlxture. The mixture is filtered with a
0.2 micron filter to obtain a filtrate; 30% + 7% of the filtrate is mixed with 7% * 5% of a water
as the'aqueous phase: to obtain a mixture “A”; one or more of the surfactant are mixed in the
weight ratios of 90:20 to 20: 90 to obtain a mixture “B*;The “A” is emulsified with the 20% +
10% of the nuxture “B” to obtam an emulsified mixture; The emulsified mixture is stirred
B for 15 mm tes 1 der a mert atmospherrc condmon to obtain a nucro-emulsron The
' cro-emulsw 1S mrxed w1th 8% 5% of the’ surfactant to the obtamed a transparent
rmcro—emulsmn “C” 95%: 5% of an alcohol is taken as the co-surfactant and is mixed
with the extract of one or more of the herbs in equal proportions. The herbs are dissolved
in 12 to 16, times volume of 95% of the alcohol to obtained a solution “D”; 35% + 10% of
the “D” i lS mixed mto “c» to obtarn a a mixture “E”, a .colloidal mill is used and the “E”
isfiltered to obtam a resultant rmcro-emulslon

7%1: 5% of an alcohol may be added mto “E” to saturate the co- surfactant

The 011 phase may mclude of one or more of the essentral 011 1nclud1ng a winter green oil,’a

camphor oil,.an eucalyptus oil. The essential oil is mixed with the aqueous phase consisting of a
" water along with the surfactant tween 80 , tween 20; and The co-surfactant is ethanohc and is
' medlcated by an extract of Vitex mgundo Boswellia serrata and Aprum graveolens

: i-%BRiIE-F DESGRIPTION-:OF :DR-A’WINGS

The- embodrments herein w111 be better understood from the followmg detailed description with
_ reference to the ﬁgures and tables in which: :

FIG 1 ﬂlustrates table 1 showing a study result in vitro skin’ penetratton of a formulation in the
form of a'micro- emulsron v15-a-v15 six commercral brands taken from market
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- “FIG. 2 Mlustrates. '}tahle 2 'shoWing a 3result" o'f‘tong-term stabrhty data of the formulation.

FIG. 3 Illustrates table 3 showmg a result of bactencrdal act1v1ty of the Example 7 on S.Aureus
and E.coli at ‘a 3 different concentration by observmg zone of growth inhibition in a
. antlmlcrobtal susceptibility test. '

FIG. 4 Illustrates a graph showmg a particle size dlstnbutron and a Poly Dtspersxty Index of a
mrcro-emulsron form of the formulatlon K '_»_ " - :

FIG. 5 Illustrates a graph showmg a Zeta potentral of the mlcro-emulsmn of the formulation.

FIG. 10 Illustrates table 4 showmg effrcacy of the formulatlon as compared to the other brand
‘ avarlable in the market.”

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

. The embodlments herem and the vanous features and advantageous detail$ thereof are explained -
more fully w1th reference to the non-hmrtmg embodlments that are illustrated in the
accompanymg flgures & tables and detarled in the followmg descrrptxon Descriptions of well-
_ known components and processing techmques are omitted so as to not unnecessanly obscure the
) embodrments herein. The examples used herein are intended merely to facilitate an
understandmg of ways in which the embodiments herein may be practiced and to further enable
- those of skill in’ the .art to practlce the embodiments herein. Accordingly, the examples

S 'should not be construed as hmrtmg the scope of. the embodrments herem

AAAAAA

As mentroned there remains a’ need for a novel herbal formulations with novel delivery system
-for toprcal apphcatron for the treatment and cure of all types of rheumatrc disorders and related
infections including arthritis, gout, flbromyalgla ankylosing. spondylitis, osteomyehtts hone
~ TB. Also an alternative solution for rheumatic disorders and related infections must be studied
and developed in order to prov1de the best possible-effect of natural substances on antrbactenal
. .antx-mﬂammatory, analgesrc oxrdanve stress reducmg action in these diseases using Novel drug
dehvery strategles (NDDS) have also' been ‘instrumental 1n opnmrzmg efficacy of therapeutlc
agents by either modulating their bro-pharmaceutrcal propertles and improving pharmacologrcal
effects or minimizing or eliminating the side effects associated with thein, reducing treatment
. tlme thus offenng better patient compliance. T i

The embodrments herem achreve thrs by provrdmg a rmcro-emulsron based formulatron
compnsmg one or more essentral orls m a partlcular welght ratio as oil phase and water as
"aqueous phase wrth at least one ‘or more ' surfactants The embodrments here stabilize
therapeutrcally actrve agents by entrappmg 1t in llpld phase consrstmg of one or more essential
oils along w1th aqueous phase so as to make a stable, micro-emulsion ¢ with synergistic anti
mﬂammatory, analges1c bactériostatic, anti- oxrdant immuno modulatory action for topical
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application Further, the herbal topical formulation is to have have improved percutaneous

penetranon, excellent thermodynarmc stability, low skin irritation, elumnates _variability in

absorptron, provrdes protecnon from hydrolysrs and oxrdatlon as therapeutlcally active agents in

- oil: phase in- nucro—emulsron are:not exposed to attack by water and arr ensurmg long shelf life.
The therapeutlcally active agents are hpophrhc in nature C

Accordmg to one embodrment a novel herbal formulatlons their novel delivery mechanrsms ‘
. composmons and process for the preparation of the same in pharmaceutical acceptable dosage

' _forms is prov1ded for its use for reducing/alleviating symptoms associated with rheumatic
' disorders -and related infections. A non limiting examples of such disease include Rheumatoid -
arthritis, Lupus S]ogrens syndrome scleroderma (systermc sclerosrs) dermatornyosms
'polychondritls : ,polymyosms polymyalgra rheumatrca, “osteoarthritis, sepnc arthntrs
'hbromyalgra sarcoidosis; gout pseudogout spondyloarthropatlues ankylosmg spondyhtls
reactive arthritis , psoriatic arthropathy, enteropathlc spondyhtls reactive arthropathy, vasculitis,
polyarterltrs nodosa , Henoch-Schénlein purpura, serum smkness Wegener's granulomatosrs
giant cell arteriti, temporal arteritis, Takayasu's arteritis, Behget's syndrom, Kawasaki's disease
(mucocutaneous lymph node syndrome), Buergers disease (thromboangiitis obliterans) ,
Juvenile Idropathrc Arthrms(JIA) mcludmg a wrde range joint drsorders affecting Children,
- Rheumatrc arthrltrs, Soft: 'I”lssue Rheumatrsm affectmg the joints: and structures around-the joints
including tendons hgaments capsules bursae, Stress Fractures, muscles, nerve entrapment,
vascular lesions, ganglron, connective tissue abnormahtles and localized soft tissues disorders,
 diseases affecting bones; Osteoporosis, osteomalasia, renal’ osteodystrophy, Fluorosis, Rickets ,
_Congemtal and familial Disorders . affecting Joints; Hyperextensible. joints; Ehlers-Danlos
“Syndrome Achondroplasrsa Marfans Syndrome Osteomyelms, Bone TB' etc..

. ) N

. Accordmgl to one embodunent the formulatlon compnses one ‘or ‘moye essennal oils in a
' partrcular werght ratlo as 011 phase and water as aqueous phase ‘with one or more non-ionic long
chain polymer surfactants and a co-surfactant. The co-surfactant is medrcated and is an extract -
of one or more- herbs in specrﬁc ratio and the herbs are active mgredlents of the fonnulatlon

'I‘he essentral orls of the formulation includes a Wmtergreen orl an Eucalyptus oil, a Camphor
oil, a Cedrus oil, a Sesarne 011 a Terpentine 011 a Clove oil, a Garlic oil, a Cyperus 011 a Basil
oil, a Lavender 11__'a Rosemary orl a Gaultherra precumbens 011 a Cmnanlomum camphora oil,
a Mlllt ‘oil: & a Geramum orl wluch are mrxed with capsrcurn annum and/or ‘menthol mcludmng,' '
-among other mgredrents one’ or more -éxtracts- of an herb of Aplum graveolens Withania
sommfera W'thama sommfera Allium sativum, Myrlstlca fragrans Plper nigrum, Zingiber
ofﬁcmale Prper Iongum Cinnamomum zeylamcum, Cmnamomum tamala, Vitex negundo,
'BosweIlra serrata CISSUS quadrangulans, Termmaha arjuna, Pluchea lanceolata, Commiphora
mukul ‘Sida acuta Cedrus deodara llnospora cordrfolza Cyperus rotundus, Trachyspermum
_amml, Embeha rlbes, Pzper Iongum The glven essennal orls are systermcally absorbed .




WO 2010/140170 PCT/IN2010/000371

"According to- one embodlment ‘the. forinulation - mcludes one ‘or’ more therapeuncally active -
ingredients. The therapeutically active mgredlents are present in the formulation’ as one or more
herbs which mcludes one or more herbal phytochermcals as one or more essential oil such as-a
. methyl sahcylate, an eucalyptol (1,8-cineole), a Camphor, a Safrole, a Camphene, an Eugenol, a
limonene, a B-selinene, a Triacontane, a Formaldehyde, a Gaultheriline, an Eugenol, a Terpineol,
a Menthenone, a Bomeol a Capsaicin, a Citronellol, a'Carvacrol a Fenchene, a Phellandrene, a
Blsabolene, a Cadmene, a Capryhc ac1d a Rosmanmc acid, a Terpinen-1-ol, an alpha-pinene, a

~ p-cymene & ‘an Aromadendrene and a “Boswellic” acids-and: & . humulene a ‘Viridiflorol; a -
squalene; and as extracts such asa S-hydroxy 3,6,7,3, 4'-pentamethoxy flavone; a 5-hydroxy
3,73, 4'-tetramethoxy flavone; a 5, 3'—d1hydroxy 7, 8, -4'-trimethoxy flavanone; a p-hydroxy
benzolc acid; a 3, 4-dihydroxy benzoic acid; a luteolin: 7-glucosxde a isoorientin; an agnuside;
- and, 2 -p-hydroxy benzoyl- mussaenosidic acidv - gum, tannins; beta. suosterol lignin and
: terpenords according to. one embodlment herein. In one embodiment, in addition to the
phytochemlcals the - herbs also have mmerals v1tam1ns and micro nutrients as important
consutuents whlch prov1des synergy to the formulanons by i unprovmg pharmacological efficacy.
The formulatlon 1s 1nd1cated for prophylams and therapy of ]omt and connective tissue disorders
in vertebrates ‘? - ' '

_ 4 .

_ The ox1danon of phytochermcals which are therapeuucally active is. prevented from degradation
due to oil phase of the rmcro-emulsron according to.an embodiment herein. in one embodiment

theratloofml waterls41 ‘ o

V"’The non-loruc surfactant of the fonnulatton isa long cham polymer surfactant component and

‘co-surfactant is one or more of an alcohol preferably an ethanol wherem the amount of non-
~ ionic surfactant and co-surfactant selected in the ratio of 0.5:1to 1:1.5 Wthh is found to prov1de '
| stable rmcro-emulsmn of the formulation according to one embodtment herem

In one embodlment the non—lomc surfactants of the formulation are selected from-a group
comprising a Tween 80, a Tween 20, a Span 80,-a Span 20, a Arkopal, a Cetomacrogol 1000, a
f.Cetostearyl alcohol' a Cetyl alcohol a Cocarmde DEA,-a.Cocamide MEA; a. ‘Decyl glucoside, a
Glyceryl laurate a Lauryl gluc051de a NP-40, a Narrow range ethoxylhte a Nonoxynol-9, a
Nonoxynols, an Octaethylene a- glycol monododecyl ether an Oleyl alcohol, a Pentaethylene
glycol monododecyl ether, a Poloxamer, a Polyglycerol a polyncmoleate a Polyoxyethylene, a
Sorbitan. monostearate a Sorbltan tristearate, a Stearyl alcohol & aTrtton X-100 according to
one embodunent herem In one embodlment the non-ionic surfactants mclude a Tween 80, a
Tween 20 in the welght ratio-of 90: 20 to 20: 90 along with the co-surfactant The ratio of
.TWeen 80 and Tween 20 could also: bemthe range: of 50: 50 e _['«-V. EE :

The co—surfactants of the formulatlon mcludes an alcohol preferably an ethanol a propanol and
a IPA accordmg to.one embodtment herein. The co-surfactant addmonally mcludes an extract of_
one or more of hérbs such as Vitéx fiegundo, Boswellia serrata, Aptum graveolens, Zingiber



WO 2010/140170 PCT/IN2010/000371

ofﬁcindle P.iper' longum, Cinnamoniium zeylanicum, Cinnamomum tamala, Myristica fragrans,
: Allmm sativum; Withania somnifera, Cissus quadrangulans Embelia. ribes, Trachyspermum
ammi, Cyperus rotundus, Cedrus deodara, Sida acita, Commzphora mukul, Pluchea lanceolata,
-Terminalia ar]una. In one embodlment the co-surfactant isa ethanol with:a medicated extract of -
Wtex negundo Boswellza serrata and Apium graveolens in. the ratio of 1: I:1.

Accordmg to-one embodunent the formulation is prov1ded as a water in oil type micro-
emulsion Wthh includes a fine particles of the essential oils. The fine particle of essential oil
includes an effective amount of a Methyl salicylate, an Eucalyptol (1,8-cineole), a Camphor a
Safrole, a Camphene a Menthenone which are derived from one or more of the Wmtergreen oil,
_the Eucalyptus 011 _the Camphor oil and the Manthol crystals an aqueous medium and a
physrologlcally acceptable emulsrfler for dlspersmg the' ﬁne partlcles of the'essential oils in the
aqueous “medium.” The mlcro-emulswn addmonally mcludes a medrcated co-surfactant The
medicated co-surfactant includes a Boswellic acrds, a gum, a tannins, a beta s1tosterol a hgmn a
“terpenmds a Viridiflorol, a squalene, a beta-sitosterol, a 5-hydroxy 3, 6, 7, 3, 4'-pentamethoxy
" flavone, a 5-hydroxy 3,73, .4-tetramethoxy flavone, a 5; 3'-dihydroxy 7, 8, 4'- ~trimethoxy
flavanone; a p-hydroxy benz01c acid, a 3, 4-dihydroxy benzoic acid, a luteolin 7-glucoside, a
i 1soor1ent1n,,a agnu51de and a 2'-p-hydroxy benzoyl mussaenosidic acid, a limonene, B-selinene,
a humulene as alcohohc extract ‘of one or more of herbs such: as the Boswellia serrata, the
Apium graveolens, the Vitex negundo etc.. The formulation thus formed are applied topically -
and is indicated for the treatment of theumatic disorders with symptoms of pain , inflammation,
bacterlal mfecnons and related conditions lncludmg but not limited to.rheumatoid arthritis,
* osteoarthritis, osteomyletts bone TB, ankylosing spondylitis, septtc arthritis , fxbromyalgla and
other related dlsorders for reducmg the productlon of pro-mﬂammatory cytokmes

i " h

- The: formulatlon has a parttcle s1ze in the range of 0.1 to 0:2 1 mtcron -azeta potennal < <0.268
anda poly dlspersny index (PDI) <0.136. The negatlve Zeta potentlal and the PDI <1 indicates
the thermodynamlc stablhty of the mlcro-emulswn R o "

The formulatlon is found to be" useful in mhlbmng platelet or whole blood aggregation and

mﬂammanon-mducmg enzymes (S-hpoxgenase cylooxygenase-1 and cylooxygenase-2) and for

scavengmg tox1c active oxygen specxes An active oxygen free radical scavengmg activity in

. the'fi i C used due to phytochemlcals present m Cmnamomum camphora, BosweIIla
serrata Vitex negundo, : Eucalyptus globulus accordmg to an embodunent hérein.

Accordmg to one embodunent the formulatton in the form of the rmcro-emulsron is found to be
: effectlve in. treatlng a disease condition related to inflammation of joints in which the synovium
i expanded by ‘an infiltrate of cells- Lymphocytes, plasma cells and a vanety of other cells,
mostly mononuclear ‘cells: The joint fluid is rich in polymorphonuclear leucocytes and the
cartllage Is destroyed by the advancmg edge of synov1al connectlve‘ tissue called panus.
" Rheumatord Anhrms and osteomyelms are therefore a: chromc mulnsystern dlsease of unknown
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etlology characterrzed chreﬂy by persrstent mﬂammatory synovms usually mvolvmg penpheral
joints in a syrnmetrtcal fashlon Camlagmous destructxon Bony erosions.and joint deformatron
and hallmarks of persrstant synovial hyperboles and hyperthrophy, 1ymphocyt1c infiltration of
synov1a1 tissue, joint infiltration by neutrophils, protease releasé and chondrocyte activation
- occur. Free radical damage is also beheved to be the important factor in the pathophyswlogy

As mentroned earher ‘in one embodrment the forrnulatlon includes essential oils as detailed in
: 'examples below as‘a 011 phase along w1th aqueous phase and’ the long cham polymers used as
non-ionic surfactants and is stabthzed using ethanol as co-surfactant. The co-surfactant of the
fomulation addmonally includes : a medicated extract of one or more herbs in predefined ratio as
'drsclosed m examples below. ’

',_In one embodiment, the formulatron is a water in oil - micro-emulsion which: is

thermodynanucally stable and ensures long shelf hfe to- the formulattons ‘The pamcle

s " sl 51ze of the

‘0. 100 to 0.3 00 and Zeta potentral between-O 100 to -0 500 more preferably partlcle size

s s 0. 5 ‘micron, PDI index is <O 150 and Zeta potentral is s -0.300. The micro-

emulsron formulatrons are energy efflcrent and are made as water in oil type micro-

b emulston in range of 1:4 to 4:1 One havmg ordmary skill m the art will readily

recogmze that the above ratlos ranges and concentratrons may be varied and the effect

~ or results may be readrly gaged w1thout departmg from the spirit and scope of the
"--f‘{presentemventlon N R EI o

o In another embodtment the formulatlon is a water in 011 type nucro—emulsron consxst of
volume/volume range of wmter green oxl in 20+ 3%, camphor oilin 5 + 3% eucalyptus
| “oilin’ 6+ 3% along with welght/volume range of menthol in Si 3% dlssolved in above
" mentioned mixture of essential oils as oil phase, water in range(of 7+ 5% as aqueous
phase along with long chain: polymer s surfactants with volume / volume range of Tween
. 80:: Tween 20 is 88:12 and ethanol as co surfactant which is medicated extract of Vitex
i negundo, Boswelha serrata and Apium. graveolens in the ratio of 1: 1: 1 The formulatton '

thus made has optrcal transparency with parttcle size in the range of ‘< 0. 005 micron ,
zeta potentral is < - 0.268 and poly drspersny index is < 0.136. The said formulation is
» easy to manufacture, reproducible and results in spontaneous micro emulsion lf ‘the

" ratlos and proportions are maintained. , o e

In an alternate embodtment the formulation is a water in orl type rmcro-emulsron
- in’cl'u’ . 'lume/volume range of Gaultherra precumbens oil in. 13+ 3%, Cedrus -
: deodara 01l in1 *3%, Cyperus rotundus oil m '1+3%, Cinnamomum camphora oil

' in 4 i 3% eucalyptus 011 in 7+ 3% along w1th -weight/volume range of Capsicum

- anuum in .05 * 3% and menthol in 4+ 3% _dissolved in above mentroned mixture of

' essennal oils 4s ol phase arid water m range of 7% 5% as aqueous phase along with

Ii‘.

10
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' ‘long chain polymer surfactants with volume / volume range of Tween 80 : Tween 20 is
-50:50, and. ethanol as co surfactant which is medicated having . extract of, Apium

A ,__graveolens where the ratro of surfactant to co surfactant is 0.56;1 with HLB value of
167 The formulatron thus rade has partlcle size in the range of - < 0.5 micron , zeta

: potennal is < - 0.350 and poly dlspersny mdex is < 0.150.

Accor_dmg .t_o‘ one embodiment, the formulation is. also found to be effective in reducing
oxidatiVestre'ss and has active free radicle scavenging activity, bacteriostatic action against a
- wide range of microorganisms, improves blood flow, causes improvement in rheumatic factor,
4 erythrocyte sedrmentatlon rate, inhibit platelet/whole blood aggregation and inflammation-
','.'mducmg enzymes (S-hpoxgenase cylooxygenase-l and cylooxygenase-2) Pro-mﬂamamtory '
cytokrnes (such as TNF -a, IL lb IL -6, IL 10 ) ehmmates mﬂammauon pain, fever and
related dlsease condmons ' :

. The rmao-emulsron form of the formulation is found to. increase the rate of absorption,
: 1mpr0ves percutaneous penetration, eliminates variability in absorpnon helps solublize
hpophlhc therapeutlc agents such as the phyto;hemrcals increases broavarlabrhty, helps in rapid
. ..and efﬁcrent penetratlon of. the actrve morety, provrdes protectlon from hydrolysm and oxidation
-as drug in 011 phase because rmcro-emulsxon is not exposed to attack by water and air, increases
patient comphance ‘and requires ‘lesser amount of energy, thus making current invention
techmcally advanced compared to other topical preparanons detailed i in prior art.

Some 1llustrat1ve example of the formulatlons with their drfferent composmon could be the
‘ followmg

The illustrative, composition (100 ml batch size) of  the formulation includes Gaultheria
Precumbens oil- 40 ml v/v, Cedrus Deodara oil- 10 ml v/v, Cyperus Rotundus oil- 5 ml v/v,
Cinnamomum - Camphora oil-5- ml v/, 'Eucalyptus Glob_ulus oil- 5 ml v/v, Lavendula
- Ofﬁcinalisoil-s ml. viv, Syzygium Aromaticumoil- 5 ml v/v, ‘Ocimum Sanctumoil- 5 ml v/,

Rosmarmus Ofﬁcmahsoxl-s ‘ml v/, Pinus Roxburghl oil- 5 ml v/v, Capsarcm- 0.01%, Menthol
_(Mentha arvensrs crystals)-l() g WV '

Exam ple 2" .

The 1llustrat1ve composmon (100 ml batch size) of the formulation includes as the oil phase of
_the mlcro-emulsron Gaultheria Precumbens oil- 5 ml v/v, Cedrus Deodara oil-3 ml v/v, Cyperus
) Rotundus 0il-3 ml v/v, Cmnamomum Camphora oil-3 ml v/v, Eucalyptus ‘Globulus oil-3 ml v/v,
Lavendula Ofﬁcmahs oil--3 ml v/v, Syzygrum Aromaticum oil - 3 ml v/v, Ocrmum Sanctum oil-3 -
ml v/v Rosmarmus Oﬁcmahs 011-5 ml VIV, Pinus Rxburghl oil-5 ml v/v, Capsaicin -0. 01% and
~'the water (Double dlsnlled) as aqueous phase—lO ml viv: wherem the ratio of the oil phase and

11
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the water phase is: 2 1; Menthol (Mentha Arvensis. crystals)—Sg wiv; Surfactant (50% Tween 20
o 50% TWeen 80) where HLB= 15.8005 - 30 ml v/v; Co-surfactant (IPA)-20 miviv.

' ple3 .

The ﬂlustratlve composmon (100 ml batch size) of the formulation includes as the oil phase of
the rmcro-emulsmn— Gaultherla Precumbens 011-10 ml viv, Cedrus Deodara oil-3 ml vhv,

" "Cyperus Rotundus ‘0il-3 ml v/v Cinnamomum Camphora oil- 4 ml v#v, Eucdlyptus Globulus oil-

4 ml v/v, Capsa1cm— 0.01% and the water (Double distilled) as aqueous phase-12 ml v/v
~ wherein the- ratio of the oil phase and the water phase is 2:1; Menthol (Mentha arvensis crystals)

4 w/v, Surfactant (50% Tween 20 or 50% Tween 80) HLB=-15.85- 30 ml v/v; Co-surfactant
(IPA) extracts of Apium Araveolens, Withania Somnifera, Myristica Fragrans, Piper Nigrum,
Cinnamomum ° Zeylanicum, - Vitex ‘Negundo,  Boswellia ' Serrata, 'Cissus = Quddrangularis,
Termmaha Ar]una - Pluchea Lanceolata I)"achyspemxum Ammi, Syzygium Aromaticum all in
' ‘'same ratlo to form-30 ml v/v

xampl 4

* The »i]lus_,ttatii}e composition (100 ml batch size) of the formulation includes as the oil phase of
“the nlicrn-eniulsion-GauItheria Precumbens oil- 9 ml v/v, Cedrus Delodara oil- 4 ml v/,
Cyperus Rotundus 011-3 ml viv, Cmnamomum camphora 011 -4 ml v/v, Eucalyptus Globulus oil-
-4 ml v/v
V,wherem the--»ratm f the ml phase and the water phase 1s 2 1 Menthol (Mentha arvensis
~ ¢rystals)- 4°g w/v, Surfactant (50% Tweein 20 or 50% IWeen 80) HLB 15 85- 30ml v/v; Co-
' surfactant (IPA) extracts of Apium Araveolens, Wthama Somnifera, Mynsnca Fragrans, Piper
* Nigrum, Cmnamomum Zeylanicum, Vitex Negundo, Boswellia Serrata, ClSSUS Quadrangularis,
' 'Termmaha Arjuna Pluchea Lanceolata, Trachyspermum Ammi, Syzyglum Aromatlcum alI in
same ratzo to form-30 ml viv. . : ' ‘

' Exam ple :
The illnStfatiile'compOSiﬁon (100 ml batch size) of the formulation includes as the oil phase of
' the mlcro-emulsmn -Gaultheria Precumbens oil- 14. 57 ml v/v, Cedrus Depdara oil- 0.81 ml v/v,
. Cyperus Rotundus oil- 0.81 ml v/, Cinnamomum Camphora oil- 2. 43 ml v, Eucalyptus
‘Globulus 011- 2. 43 ml v/v, Capsalcm- 0.050 g Wh, Menthol (Mentha Arvensrs crystals)- 243 g
w/v and the water (Double dlstllled) as aqueous phase-11.74 ml v/v wherem the ratio of the oil
_ ‘the water: ‘hase is: 2 1; Surfactant (50% Tween 20 or 50% Meen 80) HLB= 15.85- .

.32, 38 ml v/v Co-surfactant (95% Ethanol) extracts. of Aplum Graveolens Vitex Negundo,
Boswellia Serrata, PIuchea Lanceolata & Trachyspermum Amml all in same ratio to form- 32.38 -
ml v/v (g.s. )

. Ex gle 6
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~ The illustrative cnmpositi‘on (100 ml batch size) of the formulation includes as the oil phase of
the rmcro-emulsron -Gaultheria Precumbens 0il-13.5 ml v/v, Cedrus Deodara 0il-0.75 ml v/v,
.Cyperus Rotundus '0il:0.75.. ml iV, Cmnamomum Camphora oil- 4.5 ml v/, Eucalyptus
-Globulus 011- 7 ml v/v Capsarcm—O 090 8 w/v Menthol (Mentha arvensis crystals)-4.5 g wiv
and the water (Double distilled) as aqueous phase of amount 7.27 ml v/v wherein the water is
medicated’ Wlth 10 g/70 ml of Vitex Negundi extract and wherein the oil phase and the water
Pphase is. 2:1; Surfactant (50% Tween 20 / 50% Tween 80) HLB= 15.85-25.50 ml v/v; Co-

} surfactant (95% ethanol) medlcated with 50 g/350 ml Boswellia Berrata extract-43 ml v/v (g.s.)
+16.6 ml v

B Examp_le 7-The Preferred Composmon of the fonnulatron
The 1llustrat1ve composmon (100 ml batch srze) of the’ formulatlon includes as the oil phase of
_the' mrcro-emulsron-GauIthena Precumbens oil- 17 to 19 ml v/v, Cinnamomum Camphora oil- 5
to7 ml' viv, Eucalyptus Globulus oil- 6 to 8 ml v/v, Menthol (Mentha Arvensis crystals)- 5t0 7 g
WiV and and the water (Double drsttlled) as aqueous phase-7 57 ml viv wherem the ratio of the
. oil phase and the water phase is 4: 1; Surfactant (90% Tween 20 or 20% TWeen 80) HLB=16.7 -
2271 rnl v/v Co-surfactant (95% ethanol) 26. 49 mk+ 7, 57. ml v/v (q s) - 34 ml-15g/240 ml
(Aplum graveolens + Boswelha serrata + Vitex negundo~l,,._ 1,: 1: 1) The percentage of active
constltuents m this formulation is about 69. 72% ‘

. x‘arnple- 8; S

The 1llustrat1ve composmon (100 ml batch srze) of the formulation includes as the 011 phase of
the rmcro-emulsmn Cedrus Deodara oil- 0.75 ml /v, Cyperus Rotundus oil- 0.75 ml v/v,
' Cmnamomum Camphora 011- 45 ml v/v‘ Eucalyptus ‘Globiilus oil- -7 ml viv, ‘Capsaicin
' (Capsicuni Anuum)- 0.050°g v w/v and and the water (Double distilled) as aqueous phase-7.27 ml
vV wherem the water is medlcated with 10 g/150 ml of Vitex Negundi extract ‘and wherein the
ratlo of the oxl phase and the water phase is 4:1; Surfactant (50% TWeen 20 or 50% Tween 80)
_ HLB— 16 7-25. 50 ml viv; Co-surfactant (95% ethanol) medicated with 20g/250 mi of Aplum
Graveolens-43 ml viv (g.s. )

| 'Method of preparatlon of the forrnulatlon in- the form of the rmcro-emulsm

An 111ustrat1ve method of preparatlon of the formulatlon as rmcro-emulsron is descnbed below:
. Inthe first step all the oils (essential oils) as described in Example 7 are mixed along with 0.01 +
- 10% of menthol in an amount specified therein to obtain a mixture. Capsicum Anuum may also
~ be added into the mlxture in ‘amounts 0.05 + 03% and then the resultmg mixture is filtered with
aOZrmcronﬁlter !

' Inithe secondstepthe fi'jlt’rate" obtamedmthe fll‘StlS taken in ‘ai amoirit 3(?% + 7% and is mixed

13
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wu;h 7% :t 5% of water as aqueous phase. The mrxture thus obtamed is desxgnated as “A”

- In the tlnrd step one or more of surfactants as descrlbed in Example 7 are mixed in the weight
. ‘ratios of 90: 20 to 20:90. The rmxture thus obtained is marked “B”.

In the fourth step “A” is emuls1f1ed w1th the 20% + 10% of surfactant mixture “B”.

' In the flfth step, the emuISIfled mlxture obtamed 1n step four is surred for 15 minutes under a
inert atmosphenc condition to obtain a macro-emulsmn

In step six, remammg of surfactants in an amount 8% 5% is added to the micro-emulsion
: .obtamed in- the last step to obtain almost transparent micro-emulsion. The uansparent micro-
" emulsion thus obtalned is desrgnated as “C” ' ' '

~In step seven separately 95%:1: 5% of an alcohol preferably ethanol is taken as co-surfactant
and is mlxed w1th extract of one or more of herbs such as Ap:um graveolens W'thamo

Cinnam .zeylanicum, Cinnamomum tamala Vit nequn Bo Iha erra Crs us

"guadrangularrs, Terminalia_arjuna, Pluchea Ianceolatal Commiphora_mukul, Sida acuta,
" Cedrus degdara, ﬁnosgora cordrtoha, Cyperus rotundus, Traghzspermum ammi, Embelia ribes,

Piper Iongum in equal propornons which are- dissolved in 12 to 16 times volume of 95% |
X ,_ethano] the solutlon thus obtamed is desrgnated as “D” o

In the next step, 35% * 10% of “D” is rmxed mto “C” The mixture thus obtained is designated
“E” 7%:t 5% more of ethanol may be added into “E” lf needed to saturate the co-surfactant;

- In the last step the a colloidal mill is used and the “E” is filtered. The resultant micro-emulsion is
filled i in suitable containers.

. The mlcro-emulsmn thus obtamed is; found to have the parncle size of < 0 05 micron. Steps

mvolved m formulauon mclude but are not hmlted to the dlsclosures made here in above
I

FIG.1 ﬂlustrates table 1 showmg a study result 1n-v1tro skm penetratlon of a formulation in the
: form of a mlcro-emulsmn vis-a-vis six commercial brands taken from market. The transdermal
: dehvery of the formulauon (example 7) as micro-emulsion ‘when apphed topically through the
skin to, the systenuc circulation- pmwdes a convenient route of administration for a vanety of
clinical indications, For transdermal dehvery of the formulatlon as micro-emulsion, stratum
':‘comeum (Indlcated in- FIG ‘1)~ lS ‘the. miain. barner layer for permeanon of drug In order to

circumvenit the stratum comeum and to increase the flux ‘through skin' membrane, different

approaches of penetration enhancement can be used. Drug—vehlcle based enhancement methods
- such .as drug selectmn, vesicles and parucles, liposomes, prodrugs and ion-pairs, chemical
’ potennal of drug, eutectic systerns ‘complexation are used in transdermal research as better

14
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alternative method to enhance: permeation of drugs through skin. The objecttve of the study
‘ herem was o f1nd out the in v1tro skm penetratlon rate of the formulatlon as rmcro-emulsron
‘and’ its” comparlson w1th “various - commerc1al brands “taken ~from the market.
This experiment was carried out.in according Kumar et al,, 2009. In thlS study, the penetration
rate of the formulation as micro-emulsion ( example 7) was found to have 5 times more higher
than other brands available in the market. This is due to the fact that the formulation as micro-
- emulsion. (6 ‘example 7) is a micro-emulsion and it's partrcle size is very less as compared to
others thus facrhtatmg raprd skm penetratlon and better efflcacy

-\ cltmcal studles on mlubttory effect of the formulatton (descrlbed later as.example 7) on pain -
‘'was conducted takmg the forrnulatton of example 7 The result obtamed showed that the
formulation as taken in the forrn of example 7 causes better reductton in ur1c ac1d and ESR

_ levels when compared with a control untreated and another anti arthritis oil (Brand 1) along w1th
reductlon in_treatment tlme due to improved penetration and better efficacy of the micro

: emulsron based current mventlon .

wFIG 2 Illustrates table 2 showmg a result of long term stablhty data of the formulatton The
) formulatxon was taken as 50 rnl bottle for external apphcatton and was packaglng was done by
’frlhng in 50 ml plastlc off-whrte bottle and. sealed w1th flip off alumuuum seal. The test
 conditions was as : 30°Cx 2°C /65% £ 5 %RH and storage conditions was mamtamed below |
© 30°C. All procedure was carried out as per STP. The result obtained shows that the formulation
. was stable for a shelf hfe of 24 months '

FIG. 3 Illustrates table 3 showmg a result of bactencrdal act1v1ty of the Example 7 on S.Aureus
' -,'3'd1fferent concentratlon by observtng zone “of growth inhibition in"a
' antrmrcroblal suscepublllty test..

FIG. 4 Illustrates a graph showing a partlcle size dlStl'lbllthI‘l and a Poly’Dlspersny Index of a
mrcro-emulsron form of the formulation. : ‘ :

FIG 5 Illustrates a graph show1ng a Zeta potentlal of the rmcro-emulsron of the formulation.

In FIG 6, Illustratton of table 4 is. gtven whtch shows effrcacy of the formulatlon as compared to -
the other brands avaﬂable in the market _ L .

&

Above dlsclosure descnbe a manner and method of makmg using the mventron and sets forth the
 best: mode contemplated by the inventor for carrying out his invention but is not to be construed
" as hrmtlng Vartous modifications and variations of the described method and system of the

invention will be apparent to those skrlled in the art without departing from the scope and spirit
.of the mvennon Although the 1nventlon has been described in connectlon with specific preferred

: embodlments 1t should be understood that the invention as clatmed should not be unduly limited
to such specific embodrments Indeed various modrﬁcatlons and equivaleiits of the described -
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.modes for carrying out the invention that “are’ obvious to those skilled in formulation

devéldpme_nt ,;orArela_ted fields are intended to be within the scope of the invention. The foregoing
des'cnption of the specific embodiments will so fully reveal the .general nature of the
embodiments herem that others can, by applying current knowledge, readily modify and/or adapt -
for various apphcatmns such spec1f1c embodlmﬂlts w1thout departmg from the generic concept,
‘and therefore, stch: adaptatlons and modxflcanons should and are. intended to be comprehended
within the meaning and range of equivalents of the. dlsclosed embodlments It is to be
understood. that - the phraseology or termmology employed herein is for the purpose of
description and not of limitation. Therefore, while the embodiments herein have been described
in terms of preferred embodiments, those skilled in the art will recognize that the embodiments
herein canfbepraéﬁ&d with modification within the spirit and'scope of the appended claims.
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What is claimed is:

1. A:-formulation to treat rheumatic disorders and related infections, wherein said formulation is
a micro-emulsion comprising at least one active ingredients, .

s wherem said active mgredrent compnses at least one of an essenual oil mixed with an
o aqueous phase along w1th at least one of a surfactant and at least ¢ one of a co-surfactant,

- | wherem sard co-surfactant is medrcated by 0. 05 + 03% an extract of at least one of a
. herb

2.The_ fOrmulation of claim 1, wherein said micro-emulsion cornprises:

sard é_S?én!i'al-‘bi‘l- as an oil phase and a water as said-aqueous phase, wherein said oil
phase andsaid aqueous phase is in a ratio _of_-l:'4' to 4:1;
- sa1d surfactant and said co-surfactant in a ratio of 0.5: 1 to1: 1.5

wherem said surfactant is at least one of a non-ionic long chain polymer;
' wherem a partlcle size of sa1d formulatlon is 0. 005 t0 0.5 mlcrons,; '
wherem a Poly Drspersrty Inidex (PDI) of said formulanon i50.100 to 0. 300 and

wherem a Zeta potential‘of sa1d formulatlon is-0.100 to -0.500.

_ 3.The fonnulatlon of claim 1and 2, wherein said essential oil is selected from a group

_ con51st1ng of a wintergreen oil ora gaultheria precumbens oil,’ a cinnamomum camphora oil, an
eucalyptus oil, a- camphor oil, a cedrus oil, a sesame oil, a terpentme oil, a clove oil, a garlic oil,
a cyperus oil; a basrl orl a lavender 011 a rosemary orl a rmnt 011 a Geranium oil,

wherem sa1d.essent1al 011 is mrxed thh Caps:cum Anuum or menthol -and sa1d aqueous
phase and o ' o ‘

A-wherem said essential oil is systemically absorbed. '

" 4.The forrnulation of claim 1 and 2, wherein said co-surfactant is at least an alcohol comprising:

. saideextract of at least one of said herb,

wherein said herb  is selected from a group -consi'sting of Apium graveolens, Withania
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somnifera, Allium sativum, Mpyristica fragrans, Piper nigrum, Zingiber officinale, Pipér
. longum, Cinnamomum zeylanicum, Cinnamomum tamala, w:eg: negundo, Boswellia
“serrata, Cissus quadrangularis, Terminalia arjuna, Pluchea lanceolata, Commiphora

mitkul,

Sida acuta, Cedrus deodara, Tinospora - cordifolia; Cyperus rotundus,

.. Trachyspermum ammii, Embelia ribes, Piper.longum .

5.The formnlation of claim _2,' wherein said nonfiqniC' long chain pqumer surfactants are
at least one of. a ’I‘ween 80 or a Tween 20, ‘ '

wherem the werght ratio of said Tween 80 : said Tween 20 is 90:20 to 20:90.

6.The formulatrons of claim'1 and 2,

 whierein said water in oil micro-emulsion comprises:

. a winter g'reen‘oil in an ahduht 20-.1: 3% as volurpe/volunie a camphor

oil in an amount 5 + 3% as volume/ volume, an eucalyptus oil in an
amount 6:t 3% as volume/volume along with weight/volume range of
said menthol in 5 3%, wherem sard menthol is dlssolved m said

. essent1a1 01ls as sard oil phase, _

: 'wherem sa1d water is 1n range of 7:t5% as aqueou§ phase

wherem sa1d long_cham polymer surfactant comprises said Tween 80
and said fIWeen 20 in volume / volume ratio of 90:20 to 20:90; -

wherein said co-surfactant is at least one of an alcohol comprising an
extract which is medicated by at least one of Vitex negundo, Boswellia

:serrata and Aplum graveolens in the ratm of 1:1; 1 and

wherem said formulatlon has a partrcle size in the range of < 0. QOS micron,azeta

potentlal is< -0. 268 and poly dlspersuy mdex 1s < 0. 136

7. The formulatmn of clarm 1 and 2

_wherern sard formulatlon is energy effrcrent and is prepared as said water in oil

nucro-emulsmn ;
IWh'erein said water is said aqueous phase;

wherein ratio of said aqueous phase and said oil phase is 1:4 to 4:1;

3.

* wherein said fdrmirlationhas avparti‘t:l'é size < 0.5 micron |, a zeta potential < - 0.350
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and paly dispersity.index is. < 0:150.

8. The formulations of claim 7, wherein said water in oil micro-emulsion comprises :

a  Gaultheria precumbens oil in an amount 13t 3% as
‘volume/volume, a Cedrus deodara oil in ‘an amount 1 + 3%

~ volume/volume,a Cyperus rotundus ol in an amount 1 + 3%
, "volume/volume a Cinnamomum camphora oil in an amount 4 +
3% volume/volume -an - eucalyptus oil in an amount 7+ 3%
- volume/volume along with welght/volume range of Capsicum
‘Anuum in .05 + 3% and menthol in 4+ 3% dissolved in said -

- essential oils as oil phase;

~ wherein said water is in range of 7+ 5% as aqueous phase; |

- said long chain polymer surfactant comprlses said Tween 80 and
e sald Tween 20 in volume /volume ratm of 90:20 to 50:50;

' wherem said co- surfactant is at least one of an alcohol which is
medicated and compnsmg an extract of Apium graveolens and a
ratio of said surfactant to said co-surfactant is 0.56:1 with a HLB

- value of 16.7; and

. Wherein said formulatmn has a partlcle size in the range of <0. 005 _micron , a
zeta potenual is, s - 0 268 and poly dlspersny mdex is < 0.136. '

9.The formulatlon of any of the precedmg claims for use i the ‘treatment of rheumatic disorders
and related condmons comprising:

Lupus, Sjogren's syndrome, sc]eroderma a I(systemic sclerosis),
dermatomyositis polychondritis ,polymyositis, polymyalgia rheumatica,

”"osteoarthrms septic . arthritis,. ﬁbromyalgxa sarcoidosis, gout,
-".pseudogout spondyloarthropatlues ankylosing spondylitis, reactive
arthritis *, psoriatic arthropathy, -enteropathic - ispondylitis, reactive ‘

arthropathy, vascuhtls polyarterms nodosa , Henoch-Schénlein purpura,
serum sickness, Wegener's granulomatosis, giant cell arteriti, temporal
arteritis, Takayasu's - arteritis, Behget's syndrom, Kawasaki's disease

A(mucocutaneous lymph node syndrome), Buerger's disease -
A‘(thromboangutls obhterans) . Juvemle IdroPathrc Arthrms(JIA)
-'~1nclud1ng a wide range joint_ dlsorders affectmg Children, Rheumatic
- arthritis;., Soft. Tissue Rheumat1$m affectlng the joints and structures

around the joints »i'nc‘mdiﬁg tendons, li‘gam'ents capsules, biirsae, Stress
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- Fractures; muscles, nerve entrapment, vascular lesions, ganglion,
connective tissue abnormalities and'localized soft tissues disorders,
diseases -affecting bones; Osteoporosis, fosteomalasia, renal -
osteodystrophy, Fluor051s Rickets , Congemtal and familial Disorders

‘affectlng Joints; Hyperextensrble jomts Ehlers-Danlos Syndrome '
Achondroplasrsa Marfan's Syndrome Osteomyehtls and Bone TB

by steps comprising:

topically administering to all vertebrates including a human
being, a therapeutlcally effective amount of said
formulatron " '

10 A process for prepanng a formulatlon to treat rheumanc drsorders and related infections,
wherein said formulanon is a micro-emulsion comprising at least one
active ingredients; wherein said active ingredient comprises at least one
of an essentlal oil mixed with an aqueous phase along with at least one

'_of a surfactant and at least one of a co-surfactant, and

'whereln sa1d co-surfactant is medrcated by an extract of at least one of a
‘herbs, ‘ '

E ,said p_rocess comprising the steps of

uutlally mlxmg at least one of said essentlal oil with 0.01 + 10% of menthol to obtdin a
L mlxture wherem sard rmxture is flltered w1th a 0 2 micron frlter to obtam a flltrate,

‘ 7 30% * 7% of sald ﬁltrate is mrxed with - 7% - 5% of a water as sald aqueous phase to
' obtam amixture “A”; : :

. at least one of said surfactant are mixed in the welght ratlos of 90:’ 0
a rmxture “B”; '
. sald",“A” i:s_emnlsif:ied with the 20% 10% of said r_nixtnre “B” to obtain an emulsified
said emulsified mixture is stirred for ':1'5'm:inutes under a inert -atrnospheric
condmon to obtain a micro-emulsion;

’sard mlcro-emulsmn is mixed wrth 8% + 5% of said surfactant to the obtaiped a
transparent n_ncro—emnlsron “C”;-
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95%i 5% ef an alcohol is taken as sa1d co—surfactant and is mlxed with said .
extract of one or more of sa1d herbs in equal proporuons, '

wherem said herbs are dlssolved in 12 to 16 times volume of 95% of said alcohol to
obtamed a solution “D” C :

' 35% * 10% of sa1d “D” is mixed 1nto “C” to obtam aa mxxture “E”;

a collordal rmll 1s used and sa1d “E” § 1s flltered to obtam a resultant micro-
emulsron. : ' '

.11.The process of claim 10, wherem 0.05+ 03% of Capsrcum Anuum is added to said initial nuxmg of
said essennal 011

12.The‘ p_r‘o'cess of claim 10, whérei_n?%:t 5% of an alcohol is added into “E” to saturate said

o j_:';""-co- surfactant

' 13. The process of clalm 10, wherem said oil phase compnses of at least one of said essenual

oil of a winter green oil, a camphor oil, an eucalyptus oil, t

‘wherein sa1d essential oil is mixed with said aqueous phase comprrsmg of a water
' along wrth sa1d surfactant tween 80, tween 20 and i" '

}:';;wherem sa1d co-surfactant is ethanohc and said co—surfactant is medicated by an.
; "extract of Vitex mgundo Boswelha serrata and Ap1um graveolens
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