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TOPICAL MICRO-EMULSIONS FOR THE TREATMENT OF
RHEUMATIC DISORDERS

BACKGROUND
Field of Invention

The embodiiﬁents 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 syuérgisﬁc herbal formulation and a process of preparation of the same
in pharmaceuncal acceptabie dcsage forms ‘Further more specmcally, the embodiments is
‘concerned: with the therapeutlc propemes ‘of the formulation to be: applied topically for the
treatment of rheumattc disorders and related infections mdudmg arthritis, gout, fibromyalgia,
ankylosing spondylitis, osteomy_ehtxs bone TB. Even miore specifically, the present embodiment
is concerned with the topical treatment using the said formulations having rapid and efficient
penetr:itiqn, increased rate of absorption, increased bioavailability, low irritation, better efficacy
and synergistic bacteriestatic activity of therapeutic agents.

Desbr‘ipﬁon 'of the Related Art- i

Rheumatic - disorders, including arthritis, gout, fibromyalgia, ankylosing spondylitis are
- characterized by mﬂammanon and pain in bones, joints, muscles, and related connective tissues.
- Arthritis is a common progressive disease of various etmlogxes Rheumatoxd arthritis is a chronic
.syndrome Charactenzed by non—specxflc usually symmetric inflammation of the penpheral joints,
potentially resultmg in progresswe destruction of articular and per-amaular structures leadmg to
_ deform;ty There is a wide spectrum of dlsease seventy but many pauents run a course: of
‘_mtermment reiapses and ‘remissions with an overaii pattem of slowly progresswe joint
destruction. Perszstent mﬂammatxon produces symptoms ‘and damages ]tzssue causing loss of
cartilage, erosxon of bone matter and subluxation of ;omt. This results in a high degree of
marb:dxty resulimg in disturbed daily life of the patient. Bone and Jomt inflammation ‘is a
' scourge of both ammals and humans. Those who suffer from mﬁammanon experience pain and
dxscomfort and may, in advanced cases, lose the effective use of inflamed joints.

A bactenal znjecuon of a ;omt can -also - cause & severe and:potentially destructive form of
arthritis, often- referred to as sepnc arthritis. Bactena} joint mfet;uons can be caused by a number
of different Qrgamsms and can occur in both natural and artificial joints (eg, after a knee .
1 replacement)

B Namral mgredxents e. g., herbs, have been used to treat bone and joint mﬂammaﬂon,(Lcng et al;
Rheumatology 2601 40 '779«793 Teekachunhatean et al; BMC Complemetary and Altemanve



Medicine 2004; 4:19) especxally in eastern countnes. and, increasingly, in western countries.
“Some of : the commonly used herbs -are’ extracts of Withmna sammfera, Boswelha serrata,
Zingiber. ofﬁcmale, Curcuma 10nga in tablet fom(Soeken et al; Rheumato}ogy 2003; 42: 652-
659). Composmons composed of natural ingredients’. used for the treatment of pain and
) mﬂammauon are dxsdosed 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 thxs kxnd of diséases which are reported to be growing at rate of
“13.67%. Arthntls hmns the acuwty ‘of over 7 lmlhon people’ in US. alone.and is second only to
“heart dxsease 23 a cause of work disability. Raceut estimates place the direct medical cost of
arthritis at $15 2 bﬂhon per year with total ‘costs of medxcal care and lost wages exceeding $64
billion. S
 This'is. because there was teclm:cal barrier to develop herbal formulatxons in new dmg dehvery

system.as disclosed in the current embodlmem that can provide an additional benefits in terms of
technolog;cal advancemems

"Prevalent ‘reatment 'of Rheumatmd dlseases mdudes 'ﬁrst. hne drugs for conn-ol of pain and .

inflammation ciass:fied as non—stemzdal ann—mﬂammatory drugs (NSAIDS). Secondmy
treatment - mdude corticosteroids, slow acung anu—rheumanc drugs (SAARDS) or disease
modxfymg (DM) drugs include penicillin amine like drugs such as cyclophosphamide,
methou'exate, gold saits, azothwpnne. levamisole. All these drugs have severe. side effects and
mostofthemarecytom)uc SRR R

"'Some of ﬁe.mm'o—emulsmn based t’ormuianons have been dxsclosed in US Pat. No. 6,638, 537

6638522 4 647 586 usmg phenyl butazone, su}mdac, pemcxliamme, salsalate, pn'omcam,
azaﬁnopnne, ' mdometbacm. ineclofenamate sodium, gold sodium thlomalate, ketoprofen,
didofenac, auranoﬁu aurothloglucose, tolmetm sodmm, colcincme, allopunnol cydosponn*and
other NSAIDs. These formulations are for oral adrmmstranon only and thus cause huge side
effects and have comphcatrons reiated to multi dmg admxmstranon, thus faxi 1o grovxde safe and
effecnve therapy for. better panent comphance Frequently, anu-mﬂammatory memcamems
cause ahnormahtxes in the bowel tracl:, ie. g bleedmg e 2 o n

The- drugs used ull date have hmlted advantages and thelr effects mamly of short term duratmn .
and there are’ many -disadvantages in the use of these dmgs over extended ;:erwds of time.

Fux:her the' drugs used at present are costly and have low-benefit nsk ratlo The ideal

formulauon to modlfy the pmgress of the disease have not been found heretofore

Summary of the Invennon o L




In one aspect, there is provided a formulation to treat rheumatic disease associated with pain, inflammation of
soft tissue and muscles, wherein said formulation is a micro-emulsion comprising at least one active ingredients;
wherein said active ingredient comprises at least one of an essential oil mixed with an aqueous phase
along with at least one of a surfactant and at least one of a co-surfactant; wherein said co-surfactant is
medicated with 5% =+ 3% extract of at least one of a herb; and wherein said herb is selected from a
group consisting of Apium graveolens, Withania somnifera, Allium sativum, Myristica fragrans, Piper
nigrum, Zingiber officinale, Piper longum, Cinnamomum zeylanicum, Cinnamomum tamala, Vitex
negundo, Boswellia serrata, Cissus quadrangularis, Terminalia arjuna, Pluchea lanceolata,
Commiphora mukul, Sida acuta, Cedrus deodara, Tinospora cordifolia, Cyperus rotundus,

Trachyspermum ammi, Embelia ribes, Piper longum.

In another aspect, there is provided the use of the formulation as defined above in the manufacture of a medicament
for treating rheumatic disease associated with pain, inflammation of soft tissue and muscle comprising:

Lupus, Sj6gren's syndrome, scleroderma (systemic sclerosis), dermatomyositis, polychondritis,
polymyositis, polymyalgia rheumatica, osteoarthritis, septic arthritis, fibromyalgia, sarcoidosis, gout,
pseudogout, spondyloarthropathies, ankylosing spondylitis, reactive arthritis, psoriatic arthropathy,
enteropathic spondylitis, reactive arthropathy, vasculitis, polyarteritis nodosa, Henoch-Schonlein
purpura, serum sickness, Wegener's granulomatosis, giant cell arteriti, temporal arteritis, Takayasu's
arteritis, Behget's syndrom, Kawasaki's disease (mucocutaneous lymph node syndrome), Buerger's
disease (thromboangiitis obliterans) , Juvenile Idiopathic Arthritis including joint disorders affecting
Children, Rheumatic arthritis; Soft Tissue Rheumatism affecting the joints and structures around the
joints including tendons, ligaments capsules, bursae, Stress Fractures, muscles, nerve entrapment,
vascular lesions, ganglion and Osteoporosis,

osteomalasia, renal osteodystrophy, Fluorosis, Rickets, Congenital and familial Disorders affecting
Joints; Hyperextensible joints; Ehlers-Danlos Syndrome, Achondroplasisa, Marfan's Syndrome,
Osteomyelitis and Bone TB.
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In another aspect, there is provided a process for preparing the formulation as defined above to treat rheumatic disease

associated with pain, inflammation of soft tissue and muscle, wherein said formulation is a micro-emulsion comprising
at least one active ingredients; wherein said active ingredient comprises at least one of an essential oil
mixed with an aqueous phase along with at least one of a surfactant and at least one of a co-surfactant;
and wherein said co-surfactant is medicated by an extract of at least one of a herb, said process
comprising the steps of: initially mixing at least one of said essential oil with (0.01 & 10)% of menthol
to obtain a mixture; wherein said mixture is filtered with a 0.2 micron filter to obtain a filtrate; (30 &
7Y% of said filtrate is mixed with (7 + 5)% of a water as said aqueous phase to obtain a mixture “A”; at
least one of said surfactant is mixed in the weight ratios of 90:20 to 20: 90 to obtain a mixture “B”;
said “A” 1s emulsified with the (20 = 10)% of said mixture “B” to obtain an emulsified mixture;
wherein said emulsified mixture is stirred for 15 minutes under a inert atmospheric condition to obtain
a micro-emulsion; wherein said micro-emulsion is mixed with (8 % 5)% of said surfactant to the
obtained a transparent micro-emulsion “C”; (95+ 5)% of an alcohol is taken as said co-surfactant and is
mixed with said extract of one or more of said herbs in equal proportions; wherein said herbs are
dissolved in 12 to 16 times volume of 95% of said alcohol to obtain a solution “D”; (35 % 10)% of
said “D” 1s mixed into “C” to obtain a mixture “E”; a colloidal mill is used and said “E” is filtered to

obtain a resultant micro-emulsion.

In view of the forgoing, a formulation to treat rheumatic disorders and related infections is

provided. The formulation is a micro-emulsion including at one or more of an active
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'ingxedients. ‘The active ingredient includes one of 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 exiract of one or more of a herb, ‘

The mxcro—emulsxon may mc!ude the essemxal o:l as an oil phase and a ‘water as the agueous

' “phasé. The: ml phase and the’ aqueous phase isina ratio of 14 to4:1; 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
formu]anon is 0.005 to 0.5 microns; a Poly Dispersity Index (PDI) of the formulation is 0.100
100.300; and a Zeta potenua] of the formulation is 0.100 to 0.500.

The essenuai oil ‘may ‘be selected from a group. consisting of a wintergreen oil or a gaulthena
, ..precumbens ozI acumamomum camphora oil, an eucalypms ml a camphor oil, a cedrus oil, a
sesame oil, a terpentme ail, a ciove oil, a garlic oil, a cyperus oil, a basil oil, a lavender oil, a
rosemary ml a-mint oil, a Geramum 011 The essennal 011 is mixed wuh Capsxcum Anuum or
. mentho{ and the. aqueous phase and the essential ail i is systezmcaﬂy absorbed

" 'The "co~surfactant may be an alcohol including the extract of ‘one of more of the herb. The herb
may be Seiected‘ from a group consisting of Aptum graveolens, Withania somnifera, Allium
' _satwum, Myn tlé "fragrans, Piper. mgrum, ngxber ofﬁcmale, Pxper longum, Cinnamomum
dzeytamcwn, mnaniomum tamaia, Vitex negundo, Boswelha serrata, Czssus quadrangulans,
Termmaha myuna Pluchea lanceolata; Commiphora . mukul Sida acuta Cedrus deodara,
Iinospora cordtfoha, Cyperus rotundus, T)'achyspermum amtm Embelia nbes, Piper longum.

The " ‘pon-ionic - long chain polymer - surfactants may -be
one of a Tween 80'or a 'IWeen 20 The welght ratio of the Tween 80 : the Tween 20 is 90:20 10
20'90

The water in- il mxcro«emmsxou may .nclude wmter green oﬁ in an amount 20:1: 3% as
volume/volume,.a camphor oﬂ in‘an amount 5 i 3% as volume/ volume, an euca}yptus oil in an.
amount 6£'3% as volumelvolnme along with wexght/vulume range of the mentho} in 52 3%. The '
* menthol is. dissolved in the essenitial oils as the oil phase; the water may bei in range of 7+5% as
aqueous phase, the long chain polymer surfactant includes the Tween 80 and the 'IWeexz 20 in
volume / volume rano of 90.20 to 20‘90 thg co—surfactant may be one Lor more of an alcahol
._4mc1udmg an extr cg._.winch xs medacated by one or more of Vitex negun&o, Boswellia serrata
and Apzum gravealen% in the ratm of 1 1 1 and the formulatmn may have a pamcle size in the

range of <0.005 mcmn azeta potentxal iss -0 268 and poly gdispersity mdex is £ 0.136.

The formulatlon may be energy efficient and may be prepared as the water in oil micro-
muisxon the water may be the aqueous phase; ratio.of the aqueous phase and the oil phase
may be 1'4 0 4 1 the formulanon may have a particle sizé < 0.5 micron , a zeta potennal < -
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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 vo}ume/voiume, a Cedrus deodara oil in an amount 1+ 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 Capsiéum 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 include the Tween 80- and’ the Tween 20.in volume./ volume ratio of -
S i 20 to 50 50 the co-snrfactant may be one of an alcohol whxch is medicated and including an
extract of Apzum graveoiens and a ratio of the: surfactant to the co-surfactant is 0.56:1 with a
HLB value 6f 16.7; and the fonnnlanon has a particle size in the range of < 0, 005 micron , a
zeta potentxal is < - 0.268 and poly dispersity index is <.0.136.

The fonnulauon may be used for the treatment of rheumatic dlsorders and related conditions

‘ may mclude Lupus, Sjogrens syndrome, sderoderma (systermc sciem51s), dermatomyosms
poiychondnns ,polymyosms, pelymyalgla rheumanca, osteoanhnns septic arthntxs 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 maybe in range of 7+5% as aqueous
phase; the long chain polymer surfactant includes the Tween. 80 and the 'IWeen 20 in volume /
‘volume ratm of 90:20 to 20 90 the co-surfactant may | be one or more of an alcohol including an

extract wkuch is; redicated by one ‘or more of Vitex negundo Boswelha serrata ﬁbromyalgla, |
sarcoidosis, gout, pseudogout; spondyloarthropathies, ankylosmg spondylitis, reactive arthiitis ,
psoriatic arthropathy, enteropathic :spondylitis, reactive arthropathy, vasculitis, poiyartenns

: :nodosa -Henoch-Schonlein purpura, serum sickness,” Wegener's granulomatosis, giant- cell

. arteriti, temporai arteritis, Takayasu's arteritis, Behget's syndrom; Kawasaki's disease
(mncocutaneous lymph node syndrome), Buergers disease (thrombdangiitis obliterans) ,

_ Juvenile: Idlqpatlnc Anhntxs(JiA) mcludmg a wnie range jomt dxsorders affectmg ‘Children,

Rheursiatic arthritis: Soft Tissué Rheumatxsm affectmg the jmnts ‘and struchures around the joints
including tendons; hgaments ‘capsules, i)ursae, Stress' Fractures, muscles nerve entrapment,
vascular Iesmns, ganglion, connective tissue: abnormalities and localized'soft tissues disorders,
dxseases affecmxg ‘bones; Osteoporosis, osteoinalasia, renal osteodystwphy, Fluorosis, Rickets ,

; Congemtal and familial Disorders affecting Joints; Hyperextensible joints; Ehlers-Danlos
Syndmme, Achendroplas:sa, Marfan's Syndrome, Osteomyelitis and Bone TB by steps
mciudmg topicaily admxmstenng to all vertebrates mcludmg a, human bemg, a therapeuuca]}y

| effecnve "amount of the formilation: '

In andth’er g‘mqusment of lthg m’vent;on—, a ,i;yroeéss for preparing a formulation to treat rheumatic
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a msorders and related infections is provided. The formulation is a rmcm-emulswn 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
volnme/voiume, a camphor oil i m an amount 5 + 3% as volume/ volume, an eucalyptus oil in an
‘amount 6£ 3% as ‘Volume/volume: alcng with welght/volume range of the menthol in 5+ 3%. The ‘
menthol is chssolved in the essential oils as the oil phase; the water may be in range of 7+5% as
aqueous phase, the iong chain polymer surfactant includes the Tween 80 and the Tween 20 in
volume /- volume ratio of 90:20 to 20:90; the co-surfactant may be one or more of an alcohol
L mchxdmg 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 af at one or more ofa herbs‘ The
:‘process mcludes the steps of : - lmxmg at. one o more of the essenuai oil with 5 0.7 g wivof
menthol and'0.05 + 03% of .Capsicum Ariuum to obtain a mixtire. The mixture is filtered with a
0.2 mxcron 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
welght ratios of 90:20 to 20:90 to obtain a mixture “B”;The “A” is emulsified with the 20% +
10% of the maxmre “B” to cbtam an emulsified mixture; The emulsified mixture is stirred
B for 15 mmutes t_mder a mert atmosphenc condmon to -obtain a uucro—emulsmn, The
' mlcm-emulsmn 15 Smlxed w1th 8% t 5% of the- surfactant to the obtamed a transparent
nncro—emu}smn “C” 95%z 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
12 to 16 times volumie of 95% of the alcohol to ‘obtained a solution “D”; 35% % 10% of
the “D” is mixed mto “cr 0 obta.ln a a mixture “E”, a ‘colloidal mill is used and the “E” .
s f:ltered to obtam a resultant xmcm—emulémn.

o 7%: 5% of an alcohol may be added into ‘E to samrate the co- surfactant.

The 011 phase may mclnde of one or more of the essentnal 011 mdudmg a winter green oil, a
camphor oil,-an eucalyptus oil. The essential oil is mixed with the aqueous phiase consisting of a

" water aiong with the surfactant tween 80 , tween 20; and The co-surfactant is ethanolic and is
medlcated by an extract of Vitex mgundo, Boswellia serrata and Apmm graveoiens

. HBRIEF DESGRIP’HONFGF DRAWINGS

The- embodnnems herein wxil be better understood from the foilowmg detailed description with
. reference to the ﬁgures and tables in which:

FIG 1 ﬂlustrates table 1 showing a study result in vitro skin: penetratwn of a formulation in the
form of a mlcro-emulsmn vxs-a—vxs six commercxal brands taken from market
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- FIG.2 Tustrates wable 2 shbWixigé rééuli'o%~iong-tetui"s§aﬁﬂity data of the formulation.

FIG. 3 Illustrates table 3 showmg a result of bactenczdal actmty of the Example 7 on S.Aureus
and E.coli at a 3 different concentration by observmg zone of growth inhibition in a
. antumcrobxal susceptibility test. -

FIG. 4 Illustrates a graph showmg a particle size dlstnbuuon and a Poiy stpersxty Index of a
rzucro-emulswn form of the formulaﬁcn. o Y

FIG, 5 Illustrates a graph showmg a Zeta potenual of the micro-emnlmon of the formulation.

FIG, 10 Dustrates table 4 showmg efﬁcacy of the fcrmulanon as compared to the other brand
| avadable in'the ‘market.”

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

. The: embodlments herem and the vanous feamms and advantageous detail$ thereof are explained -
more fully w1th reference to the non-limiting embodiments that are illustrated in the
accompanymg ﬁgures & tables and detmled in the followmg descnpnon Descnptlons of well-
_ known ccmponents and processing techmques are omitted so as to not unnecessanly obscure the
~ embodiments herein. The examples used hereiri are intended merely to facilitate an
understanding of ways in which the embodiments herein may be practiced and to further enable
those. of skill- in’ the art to. practice the embodiments herein. Accordingly, the examples

. should not be constmed as hmmng the- scope: af the embodlments herem '

As menﬁoned there remains a need fora novel herbal formuiatmns with novei delivery system
for topical. apphcauon, for the treatment and cure of all types of rheumatic disorders and reldted
mfecnons including arthritis, gout, ﬁbromyalgla, ankylosing. spondylitis, osteomyelms, bone
_ TB. Also an alternative solution for rheumatic disorders and related mfecuons must be Sﬂldled
and develnped in-order to pmvzde the best possible effect of natural substances on annbactenal
. u-mﬂammatory, analgesxc, oxzdanve stress reducing action in these diséases using Novel drug |

dehvery strategxes (NDDS) have also been ‘instrumental in optumzmg éfficacy of therapeut:c
agents by either 'modulatmg thexr bio-pharmaceutical propemes and improving phannacologxcal
effects or minimizing or eliminating the side effects associated with them, reducing treatment
- timme thus offermg better patient compliance, L i

'l‘he embodlments herem ackueve thls by provxdmg a nucm—emulsi?n ‘based formulation
compnsmg one or more essentlai ozls m a pamcular welghx ratio as oil phase and water as
’aqueous“ph}a'se thh at least one or more snrfactants The, embodlments here stabilize
therapeuucally actxve agents by entrappmg 1t in hpnd phase- consxstmg of one or more essential
oils along thh aqueous phase $0 as to fake ‘a stable, micro-emulsion : with synergistic anti

inflamiiatory, analgeslc, bacten.ostat;c,, anti oxxdan; imiiano modulatory -actioh for topical
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apphcatxon Further, thé herbal topical formulation is to havé have improved percutaneous

" penetration, excellent thennodynamm stability, low skify irfitation, , ehmmates variability in

absorpnon, provuies protecnon from hydrolysis and oxidation as therapetmcally active agents in

- -oil: phase in: uucro-emulsnon are not exposed, t0 attack by water and a1r ensurmg long shelf life.
'Ihe ﬁxerapeuucally active agents are hpophﬂxc in nature '

Accordmg to one embodlment a novel herbal fo:mulanons, their novel delivery mechamsms,
composmong ar_ld process for the preparation of the same in pharmaceutical acceptable dosage
 forms i§ provided 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 syndmme, scleroderma (systemlc sciemsxs), dermatcmyosms,
‘polychondritxs : ,polymyosms, polymyalgxa rheumanca, ~'ostevarthritis, sepnc arthrms
‘fzhromyalgta, sarcoidosis, -gout; pseudogout spondyloarthropaﬁues, ankylosing spondylms
reactive arthritis , psoriatic arthropathy, enteropaﬂuc spondyims reactive Emhropathy, vasculitis,
po}yaxtenns nodosa , Henoch-Schanlein purpura, serum sxckness, Wegener's granulomatos1s,
giant Ce]l arteriti, temporal arteritis, Takayasu's arteritis, Behcet's syndrom, Kawasaki's disease
(mucomtaneous lymph node syndrome), Buergers disease (thromboangiitis obliterans) ,
Juvenile Idmpathlc Axﬂmns(JIA) mcludmg a w:de range 3omt disorders, -affecting Children,
‘ ‘Rheumauc anhntls, -Soft Tissue: Riieurnatisim: affecnng ‘the joints.and structures around the joints
including tendens hgaments tapsules, bursae, Stress Fractures, muscles; nerve entrapment,
vascular lesmns ganghon, connective tissue’ abnormahtles and localized soft tissues disorders,
 diseases affectmg bones; Osteoporosis, osteomalasia,. renal’ osteodystrophy, Fluorosis, Rickets ,

,Congemtal and familial Disorders affecting Joints; Hypefextensible. joints; Ehlers-Danlos
' Syndrome, Achondroplasxsa, Marfans Syndrome, Osteomyehns Bone TB' etc.. '

’

, Accordmg, to one embodimem:, the: formulauon compnses .one. ‘or more essennal oils in a
' parncular welght ratlo as 011 phase and water as aqueous phase ‘with one or more non-ionic long
chain polymer suxfactants and a co-surfactant. The co-surfactant is medn;ated and is an extract -
of one or more herbs in specxﬂc ratio and the herbs are active .rgredxents of the fonnL.auon.

The ESSennal oﬂs of the formulation includes a Wmtergreen 011 an Eucaiypms oil, a Camphor
oil, a Cedrus oil, a Sesame 011 a Terpentine 011 a Clove oil, a Garlic oil, a Cyperus oﬂ a Basil
oil, a Lavend?r ml' a I\{osemary oil, a Gaulthena precumbens 011 a Cmnamomum camphora oil,
-a'Mint oil & a Geranium oil w}uch are zmxed with capsxcum annum and/or ‘menthol includinng,
~among other mgredlents one- or more éxtracts- of an herb of Apxum graveolens, Withania
sommfem W‘thama somnrfera Allium sativum, M_ynsuca fragrans, Plper nigrum, Zingiber
ofﬁcmale, Pmer longum, Cinnamomum zey{amcum, Cmnamomum tamala, Vitex negundo,
Boswelha serrata stsus quadmnguians, 'I&rmmaha ar}una ‘Pluchea lanceolata, Commiphora
mukul, Sida acuta, Cedrus. deodara, Tinospom condzfoha, Cyperus rotundus, Trachyspermum
amml, Embeha nbes, P:per Iongum The glven essennal oﬂs are systeuucaﬂy absorbed .

HP S




WO 2010/140170 PCT/IN2016/600371

According to- orxe embodlment, the. fortnulation - mcludes 6ne- ‘o’ more therapeunca]ly active -
ingredients. The therapeutically active mgredxents are present in the formulation’ as one or more
herbs which mcludes one or more herbal phytodxemxcals as one or more essential ofl such as-a
 methy} salicylate, - an eucalyptol (1,8-cineole), a Camphor, a Safrole, a Camphene, an Eugenol, a
limonene, a B-selinene, a Triacontane, a Formaldehyde, a Gaiﬂtheri}ine, an Eugenol, a Terpineol,
a Menthenone, a Borneol, a Capsaicin, a Citronellol; a Carvacrol, a Fenchene, a Phellandrene, a

Bxsabolene, a Cadinene, a Capryhc acui a Rosmanmc acid, a Terpinen-1-ol, an alpha*pmene a
- p-cymene & an Aromadendrene and a “Boswellic’ acids  and- &.: ‘hurnulene, a Viridiflorol; a -
squalene; and as extracts such as a S‘hydroxy 3,673, pentamethoxy flavone; a 5-hydroxy
3,73, 4'-tetramethoxy flavone; a 5, 3’-d1hydr0xy 7,8, 4 ~rimethoxy flavanone; a p-hydmxy
benzoic acid; 3, 4-dihydroxy benzoic acid; a luteolin. 7-glucosxde a isoorientin; an agnuside;

: and, 2" p-hydroxy benzoyl mussaenosidic acidvgum, tannins; beta. s;tosteml lignin and
terpenoxds according to. one embod;ment herein. In_one embodiment, in addition to the
phytochemlcals the - herbs also have mmerals vxtannns and micro nutrients as important
constituents: whlch provxdes synergy to the formulanans by mpwvmg pharmacologmal efficacy.

The fcnnuiatxon 1s 1nd1cated for prophylaxxs and therapy of jomt and connective tissue disorders

in vextebrates L

.
. 'I‘he oxxdatmn of phytochemlcals which are therapeuucaily active is prevented from degradation
. due to oil phase of the micro-emulsion according to an embodiment herein. in one embodiment

ﬂxerauoofoﬁ watens41 e

: "‘The mn—:omc surfactant‘ of the fommlauon isa long cham polymer surfactant component and
'co-surfactant is. oné or more of an aicoho} preferably an ethanol wherem the amount of non-
~ionic surfactant and co»surfactam selected in the ratio of 0.5:1 to 1:1.5 whlch is found to pmwde ‘
.a stable numemulsmn of the formulation according to one embodxment herem

Inone embodxmem the non-ionic surfactants of the formulation are ‘selected from-a group
comprising a Tween 80, a° Tween 20,2 Span 80,-a Span 20, a Arkopal, a Cetomacrogol 1000, a
-'.Cetostearyl alcohol* @ Cetyl alcahol; a Cocamide DEA, a: Cocamlde ‘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 polyncmoieate, a Polyoxyethylene, a
Sorbitan. monostearate, a Sorbltan tristearate, a Stearyl a.icohol & a‘Ihton X-100 according to
one embodlment 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
"I‘ween 80 ﬂl‘ld TWeen 20 could also'be:in the range: of 50: 50 I :‘{,g e :

The co-surfactants of the fonnulatmn mcludes an alcohoi preferably an ethanol a propanol and
a IPA accordmg to.one embodzment herein, The co—surfactant addltmna}iy mcludes an extract of
oné of more of hiérbs $iuch a8 Vitéx negundo, Boswellia sérrata, Apium gravéolens, Zingiber
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afﬁcmale, Piper longum, Cinnamomurm zeylanicun, Ciniamorurm tamala, Myristica fragrans,
: Alhum sativum; Withania somnifera, Cissus quadrangulans, Embelia. rxbes, Trachyspermum
ammi, Cyperus mtundus, Cedrus deodara, Sida acuta, Commxphora mukul, Pluchea lanceolata,
. Temmalta arjuna In one: embodlmem the co-surfactam is a ethaniol. with:a medicated extract of -
Vitex negundo, Boswellza serrata and Apium graveolens in. the ratio of 1: 11

Accordmg to one emhodlment the formulation is pmwded as a water in oil type micro-
emulsion which 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 oi,
. the Eucalyptus 011 .the Camphor oil. -and the Manthol crystals an aqueous medium and a
physwloglcally acceptable “emul 'lﬁer for dxspersmg the Tine pamcles of the essentla} oils'in the
aguedus ‘medium;’ “Thie mlcro-emnlsmn addmonally mdudes a medlcated co-surfactant The
medicated co-surfactam includes a Boswellic aads a gum, a tannins, a beta sxtosterol alignin a
"terpenmds a Viridiflorol, a squalene, a beta-sitasterol -a 5-hydroxy 3, 6, 7, 3, ‘-pentamethoxy
" flavone, a S-hyd):oxy 3,73, ‘4-tetramethoxy flavone, a 5, 3-dihydroxy 7, 8, 4 “trimethoxy
flavanone; a p-hydroxy benzmc acid, a 3, 4-dihydroxy benzoic acid, a luteolin 7-glucoside, a
i 1soonentm, ,a agnus:de, and a 2’—p«~hydroxy benzoyl mussaenosuhc acid; a hmonene, B«selmene,
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 rheumatic disorders with symptoms of pain , inflammation,
bactenal mfectlons and related. conditions mcludmg but not limited to rheumatoid anhrms
* osteoarthritis, osteomylem bone TB, ankylosing spondylitis, sephc arthritis , ﬁbrnmyalgla and
other related dlSOl‘del‘S for reducmg the producnon of pro«mﬁammatory cytoklnes

- The: fonnulanon has @ pamcle sme in the range of 0.1-to 0:2 ) mlcron -a zeta potentxal < -0.268
anda. poly dlspetsxty index (PDI) <0. 136. The neganve Zewa potenual and the PDI<1 mdxcates _
the ﬂlermodynamlc stabrhty of the :mcm-emulsxon e (o '

The fonnulauon is found to be" useful in inhibiting plateiet or whole biood aggregation and
mﬁammauon-mducmg enzymes (&hpoxgenase, cylooxygenase—i and cylooxygenase-z) and for
scavengmg toxuc acnve oxygen specxes An active oxygen free radical scavenging activity in
. the: formulatmn is caused due to phytochelmcals present ;p Cmnamommn camphora, Boswelha ‘
serrata, Vitex negundo, ‘Euca!yptus globulus accordmg to én embodxment herein,

Accordmg to one embod:ment, the formulauon in the form of the uucro~emulswn is found to be -
. effective in. treaﬂng a disease condition related to inflammation of joints in which the synovium
s expanded by an infiltrate of cells- Lymphocytes, plasma cells and a vanety of other cells,
mostly mononuciear cellsy The joint fluid is rich in polymorphonuclear leucocytes and the
cartilage s, destroyed by. the advanmng edge of synovmi connectxveﬁ tissue called panus.

"Rheumatcud Artlmtzs and osteomyehus are therefore a clu'omc muinsystem dlsease of unknown
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etiology characterized chiefly by persistent inflammatory synovitis, usually involving peripheral
joints in a symmemcal fash:on Carnlagmous destruction, Bony erosions. and joint deformation
and hallmarks of persxstam synovial hyperboles and hyperthrophy, iymphocyuc infiltration of
synovxal tissue, joint infilration by neutrophils, protease releasé and chondrocyte activation
- OCCuf; Free radical damage is also’ beheved to be the important factor in the pathophysaology

As mentxoned earher in one embodunent, the fomulatlon includes essential oils as detailed in
" “examp}es below ds‘a 011 phase. along ‘with' aqueous” phase and" the long chain’ polymers used as
non-jonic- snrfactants and is stabilized using ethanol as co-surfactant. The co-surfactant of the
formulation add:txonally includes a medicated extract of one or more herbs in predefined ratio as

dxsdosed in exampies below.

'
RRT NERERL

,In one embodiment; the formulanon is @ water in oil micro-emulsion which: is

thermodynanucally stable and- ensures long shelf life’ to-the formulations. The particle

- i swe of th. ' gplcro~emulsxon range: ‘between 0.005.t0 0.5 mu:rons with PDI index between

0 100 to 0 300 and Zeta potennai between-() 100 o -0 500 more preferabiy particle size

is 5. 05 micron; PDI index is < 0.150 and Zeta potentlal is S -0.300. The micro-

: emulsxon formulations  are energy efﬁcnent and are made as water in oil type micro-

emulsxon in range of 1:4 to 4:1 One havmg ordinary skill in the art will readily

o recognize. that the above ranos ranges and concentrations may be varied and the effect

‘or resuim may be readlly gaged without departmg from the spirit and scope of the
Pl'eseﬂt seption.: ' LT T —‘;»,fz:; ,:,..;.‘,f;, U

N ‘ In another embodxment, the formulauon 1s a water m oil type nucro-emlﬂsxon consxst of
: voiume/vokume range of wmter green 011 in 20+ 3%, camphor oilin 5 + 3% eucalyptus
.. oil in’ 6+ 3% along with welghtlvolume range of menthol in 5+ 3% dlssolved in above
" mentioned mixture of essential oils as oil phase, water in rangegof VE- S% as aqueous
phase along with long chain polymer surfactanus with volume / volume range of Tween
- 80::Tween;20 is 86:12 and ethanol as co surfactant which is medicated extract of Vitex
o negundo, Boswelha serrata and Apmm graveolens in the ratio of 1 I 1 The formulation
© ° thus made has optlc:ai tranSparency w1th parnde size in the range of ‘< 0. 003 micron ,
zeta potennal is € - 0.268 and poly dxspersnty index is < 0.136. The said formulation is
‘ easy to manufacture, reproducible and results in spontaneous micro emulsion lf the

" ranos and proportions are maintained. , - PR

In an altemate embodlmem the formulation is a water in ol type micro-emulsion
" includi ) _"f‘i‘IMWOlme ‘rdnge.of Gaultheric ‘precumbens oil in. 13t 3%, Cedrus -
. deodara oﬁ ini1 * 3%, Cyperus rotundus oil in 1 & 3%, Ginnamomum camphora oil
in 4 ﬁ 3% eucalyptus oil in 7+ 3% along mth ‘weight/volume range of Capsicum
: anuum in .05 & 3% and menthol in 4+ 3%  dissolved in above mentaoned mixture of
- essentiai oils as oil phase and‘ waler m range of 7%. 5% as aqueous phase aiong with

Pt
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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
L graveolens where the ratxo of, surfactant to co surfactant is 0.56;1 with HLB value of
| 167 The' fonnulanon thus rhade has parnde size in the Tange of ‘< 0.5 micron , zeta

: potermal is < -0.350 and poly dlspermy mdex is <0.150.

Accordmg‘ t_o‘ one embodiment, the formulation is. also found to be effective in reducing
oxid}iﬁvejstzwess and has active free radicle scavenging activity, bacteriostatic action against a
* wide range of microorganisms, improves blood flow, causes improvement in rheumatic factor,
‘ erythrocyte sechmentanon rate, inhibit platelet/whole blood aggregation and inflammation-
inducing’ enzymes (S-hpoxgenase, cylooxygenase-1 and cylooxygenase-Z) Pro-mfiamamtory '
cytokmes (such as TNF -a, IL-lb IL~6 IL-10 ), ehmmates mﬂammatxon pain, fever and
related dxsease condmons '

. The rmcro-emulsmn form of the formulation is found to_increase the rate of absorption,
i 1mproves percutaneous penetration, eliminates variability in absorpnon helps solublize
hpophxhc therapeutlc agents such as the phytoghemlcals increases bioavaﬂabihty, helps in rapid
. -,and efﬁcxent penetranon of the acuve moxety, provxdes protec;uon from hy;irolysm and oxidation
-as drug m mi phase because mzcro~emuisxon 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 xllnstratlve example Qf the formulanons with their dlfferem composmon couid be the
' foiiowmg

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 vy,
Cinnamomum - Camphora oil-5- ml v/, Eucalyptus Globulus oil- 5 ml v/, Lavendula
o Oﬂicmalzsoxl«—S ml v/, Syzyglum Aromaticumoil- 5 ml va, Ocnmum Sanctumoil- 5 ml v,
Rosmarmus O{ﬁcmalrsoxl-s ‘ml v/v, Pinus Roxburgm oil- 5 ml viv, Capsman- 0.01%, Menthol
._(Mentha arvensas czystals)-lﬂ g wlv '

Ex gmgle

The lﬁustranve composmon (100 ml batch size) of the formulation inclugdes as the oil phase of
_the mcro«empiswn Gaultheria Precumbens oil- 5 ml v/v, Cedrus Deodara oil-3 ml v/v, Cyperus
. Rotﬁrjdi:s‘ 0il-3 ml v/v, Cinnamomum Camphora oil-3 ml v/v, Eucalyptus ‘Globulus oil-3 ml v/v,
Lavenditla Ofﬁcindlis oil-'3 ml V/'V Syzygium Aromaticum oil - 3 ml v/v, Ocimum Sanctum oil-3 -
ml v/v, Rosmarmus Oficinalis 011-5 ml viv, Pmus Rxburghz 0il-5 ml vlv, Capsaicin -0. 01% and
Y water (Double dxs’aﬁed)‘ as aqueous phase'lﬁ 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 w/v Surfactant (50% Tween 20
oF 50% Timeen 80) where HLB= 15.8005 - 30 mi viv; Co-surfactant (I?A)*ZD miviv,

Examy ple 3

The illumaﬁire combositio‘n (100 ml batch size) of the formulation includes as the oil phase of
the mxcro~emulsxon— Gaultherza Pnecumbens 011-10 1l v, Cedrus Deodara cil-3 ml v/,

R :'Cyperus Rotundus 011~3 ‘ml v/v, Cinnainomum Camphom oil- 4 il vfv, Eucalyptus Globulus oil-

4 ml viv, Capsmcm» 0.01% ' and the water (Double distilled) as agueous phase-12 ml v/v
wherein the ratio of the oil phase and the water phase is 2:1; Menthol (Mentha arvensis crystals)
4 g wiv; Surfactant (50% Tween 20 or 50% Tween 80) HLB=-15.85- 30 ml v/v; Co-surfactant
{(IPA) extracts of Apium Aravéolens, Withania Somnifera, Myristica Fragrans, Piper Nigrum,
Cinnamomum Zeylanicum, "“Vitex “Negundo, Boswellia 'Serrata, 'Cissus Quddrangularis,
R Termmalla Arjuna - Pluchea Lanceolata, Ifachyspermum Ammi, Syzygium Aromaticum all in
' same ratxo to form~30 ml v/v

Exampled

* The illustrative composition (100 ml batch size) of the formulation includes  as the oil phase of
" the imcfb»»éniulsxowcaulthena Precumbens oil- 9 mi v/, Cedrus Deiodara oil- 4 mi viv,
ijperus Rotundus 011-3 ml v/v, Cmnamomum camphom oxl -4 ml viv, Eucalyptus Globulus oil-
-  4 ml v/v,
 wherein the Tatio’ 6f thé 011 phase and the water phase 1s 2 1 Menthol (Mentha arvensis
 érystals)- 4'g w/v, Surfactant (50% Tweeit 20 or 50% I‘veen 80) HLB»— 15 85- 30'ml v!v, Co-
‘ surfactant (IPA) extracts of Apium Araveolens, W‘thama Somnifera, Myrzsnca Fragrans, Piper
' Nzgrum, Cmnamomum Zeylanicum, Vitex Negundo, Boswellia Serrata, Czssus Quadranguldris,
' 'Termmaha Arjuna Pluchea Lanceolata, Trachyspermum Ammi, Syzygmm Aromatwum all m
same. ratzo to farm-30 ml viv. . '

. The ﬂlusn'atwe composition (100 mml batch size) of the fo:mulation includes as the oil phase of
the mxcro-emiﬂslon -Gaultheria Precumbens oil- 14. 57 ml v/v, Cedrus Depdara oil- 0.81 ml v/,
_ Cyperus Romndus oil- 0.81 ml viv, Cinnamgmum Camphora oil- 2. 43 ml v, Eucalyptus
‘Globulus 011- 2.43 ml v/, Capsaxcm- 0.050 g w/v, Menthol (Mentha Arvensxs c;ystals}» 243 g
wiv and the water (Double d:stﬁled) as. aqueous phase-11.74 ml viv wherem the ratio of the oil
; ‘phase and "hase Is: 2 1 Surfactant (50% Tween 20 or 50% Thieen 80) HLB= 15.85- |
132.38 mi va o~surfactant (95% Edlanoi) extracts. of Apzum Graveolens, Vitex Negundo,
Boswellia Serrata, Pluchea Lanceolata & ’E'achyspermum Amml all in same ratio to form- 32.38
ml V/V (q 5. )

, Ex lex
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~ The illustrative cbmpositxon (100 ml batch size) of the formulation includes as the oil phase of
the xmcro-emulsxon -Gaultheria Precumbens 0il-13.5 ml v/v, Gedrus Deodara oil-0.75 ml viv,

. Cyperus Rotundus C0il:0.75.. ml viv; Cmnamomum Camphora oil- 45 ml viv, Eucalyptus . .
Globulus onl- 7 ml v/v Capsalcm-o 090 8 w/v Menthol (Mentha arvensis crystals)-4.5 g wiv
and the water (Double dlsulled) as aqueous phase of amount 7.27 ml v/v wherein the water is
medicated’ wuh 10 /70 ml of Vitex Negundi extract and wherein the oil phase and the water
phase is. 2:1; Surfactant (50% Tween 20 / 50% Tween 80) HLB= 15.85-25.50 m! v/v; Co-

_surfactant (95% edumoi) mech(:ated with 50 g/350 ml Boswellia Berrata extract-43 ml v/v (gs.)
+16. 6 ml o - :

The iillustmt‘i.ve composition (100'm! batch size) of the jfp‘rinulation includes as the oil phase of
_the’ micm-émulsion-Gauttheria Precumbens oil- 17 to 19 ml v/v, Cinnamomum Camphora oil- 5
to 7 mi'viv, Eucalyptus Globulus oil- 6 to 8 ml viv, Menthol (Mentha Arvensis crystals)-5t0 7 g
wiv and and the water (Double dxstﬁled) as agqueous 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% meen 80) HLB= 16.7 -
L2271 ml v/v, Co—surfactant (95% ethanol) 26. 49 mk; + 7, 57 ml v/v (q s) - 34 ml—ng/240 mi -
Ap:um graveolens + Boswelha Serrata + Vitex negundo i 1 1: 1) 'I‘he percentage of active
constituents m this formulation is about 69. 72%

xXample 8

'I'he 111ustranve composmon (100 ml batch sxze) of the formulation includes as the 011 phase of
the nucmwemulswn Cedrus Deodara o;l- 0. 75 mi v/v, Qyperus Rotundus oﬁ* 0. 75 mi v/v,
(Caps:cum Ammm)~ 0.050g v wfv and and the water (Double dlsulled) as thueous phase-? 27 ml
vV wherem the water is medxcated with 10 g/150 ml of Vitex Negundi extract and wherein the
rano of the 011 phase and the water phase is 4:1; Surfactant {50% T\ween 20 or 50% Tween 80)
HLBw 16 7- 25, 50 mi v/v, Co-surfactant (95% ethanol) medlcated with 20g/250 mi of Apium
Graveolens-43 ml v/v (g.s. )

- Method af pregaranan of the foxmu}aaon m the fgm ofthgmlcro-emulswn

An ﬂlustraﬂve method of preparauon of the formulanon as micro-emulsion is descnbed below:
. In the 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 mixture in 'amounts 0.05+ 03% and then the resu!cng mhixture is filtered with
a02m1cronf11ter. e !

I the sécond step the filtrate obtained in the first is taken in ah amount 30% + 7% and is mixed

13
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w1th 7% 3: 5% of water as aqueous phase The mxxture thus obtamed is desxgnated as “A”

FRRNES

In the thn‘d step one or more of surfactants as desmbed in Example 7 are mixed in the weight
. ‘ratios of 90: 20 to 20:90. The rmxmre thus obtained is marked “B”,

In the fourth step “A” is exnulsafxed wnh the 20% :l: 10% of surfactant mixture “B”.

' In the ﬁfth step, the emulsxfled m:xmre obtamed m step four is stm'ed for 15 minutes under a
inert atmosphenc condition to obtain a macro-emulsxon.

In step svc, remaxmng of surfactants in an amount 8% + 5% is added to the micro-emulsion
‘-obtamed in-the last step to obtain almost transparent nucro-emulswn ’I‘he transparent micro~
' emulsxon thus obtained is de51gnated ds “C" o

In step seven, separately 95%3: 5% of an alcohol preferably ethanol is taken as co-surfactant
and is mlxed wnh extract of one or more of herbs such as Apmm graveolens, Wthanw

" Ce Q;gs geodgra, zznospoza ggggzﬁg ia, g&gg_rm mn_dug, Trgghzggermgm ammi, Embelia ribes,

Piper Iongum in equal pmpomons which are- dissolved in 12 to 16 times volume of 95% \
. ,‘ethanol the solutwn thus obtamed is ﬁesngnated as “D” o

Inthe next step, 35% t 10% of “I)” is mxxed mto “C” The mixture thus obtained is designated
“E” 7%:t 5% more of ethanol may be added i into “E” if needed to saturate the co-surfactant:

in ﬂ';g last step the a colloidal mill is used and the “E” is filtered. The resultant micro-emulsion is
filled in'suitable»mntainets i

. The m1cro~emulsmn thns obtamed is; found o have the pamcle size of < 0.05 micron, Steps

mvolved m fonnulanon mmude out are not iumted to the dwmosures made here in above
: }

FIG.1 ﬁ}ustrates tab}e 1 showmg a study result m«vm'o skm penetratlon of a formulation in the
- form. of a mxcro-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 systemic circulation provides.a convenient route of adminisgation for a variety of
clinical indications. For transdermal dehvery of the formulanon as nucro-emnlsxon stratum
‘ comeum (Indlcated in’ FIG 1 ls “the’ miain. bamer layer for’ permeatmn of drug In order to
circumvent the. stratum corneum and to increase the flux ‘through skin' membrane, different
approaches of penetration enhancement can beused. Dmg~vehxcle based enhancement methods
- such .as dmg selecuon, vesicles and pameles. liposomes, prodrugs and ion-pairs, chemical
' potexmal of drug, eutectic systems, complexation are used in transdermal resean:h as better

14
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alternative method to enhance permeation of _drugs through skin. The ob_;ecuve of the study
, herem was fo fmd out the in v1tr0 skm penetranon rate of the formulauon as nucrwemulsion
and its” companson w1th “various commeraal brands “taken from the market.
This experiment was carried out.in according Kumar et al., 2009. In thls study, the penetration
rate of the foxmulanon as micro-emulsion ( example 7) was found to have 5 times more higher
than cther brands available in the market. This is due to the fact that the formulation as micro-
- emulsion. ( example 7) is a micro-emulsion and it's pamde size is very less as compared to
others thus faahtaung rap:d skin penetrauon and better efftcacy

A climcal studxes on mhxbltory effect of the fommlauon (descnbed later as.example 7) on pain -
‘was conducted takmg the formulation of example 7 The result obtamed showed that the
formulanon as taken m the form of example 7 causes better reductton in uric amd and ESR
_ levels when compared with a comrol untreated and another ann arthritis oil (Brand 1) a}ong with
reducnon in treatment txme due to improved penefration and better efficacy of the micro
: emulsmn based current mventxon . ©

.,:FIG 2 Illustrates "ble~ 2 showmg a result of long term stablhty data of the formulanon The
: formulanon was 'taken és 50 ml bottle for extemal applxcanon and was packagmg was done by
filling in 50 ml' plasﬁc off~wh1te bottle and. sealed wuh flip off alumuuum seal. The test
conditions was as : 30°Cx 2°C /65% + 5 %RH and storage conditions was mamtamed below
- 30°C. AII procedure was carried out as per STP. The result obtained shows that the formulation
. was stable fora shelf hfe of 24 months -

FIG. 3 Illusttates table 3 showmg a result of bactencxdal acnvxty of the Example 7 on S.Aureus
‘ Ca ;dxfferent concemranon by observmg zone of gmwth inhibiton in"a
' annmlcroblal suscepubﬂlty test.

FIG. 4 mustrates a graph showing a partxcle size dxstnbunon and a Poiy*Dzsperszty Index of a
mlcro»emulslon form of the formulation.

FIG 5 mustrates a graph showmg aZeta potennal of the m:cro-emulsmn of the formulation.

.

I FIG 6’ Iilustranon of table 4 ds- gwen whlch shows efflcacy of the fonm;lanon as compared to -
the other brands avaxlable in the market . L L ;

‘

Above dlsclosum descnbe a manner and method of makmg using the mvennon and sets forth the
best:mode contemplated by the inventor for carrying out his invention but is not to be construed
" as hmmng Vanous modifications and variations of the described method and system of the
invention will be apparent 10 those skllled in the art without departing from the scope and spirit
of the: mvennon A.lthough the mventxon has been descnbed in connection with specific preferred
: embodments xt should be understood that the invention as clalmed should not be unduly limited
to such specific embodxments Indeed varxous modlﬁcauons and equivalents of the described -
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modes for carrying out the invention that ‘are obvmns to those skﬂied in formuiatlon
development or related fields are intended to be within the scope of the invention. The foregoing
descnptmn of the specific embodiments will so fully reveal the .general nature of the
embodiments herein that others can, by applying current knowledge, readily modify and/or adapt -
'for various apphcatmns such spemfxc embodlments w1thout departmg from the generic concept,
and, thenefare, such: "adaptatlons and modlfxcauons should and are intended to be comprehended
within the meaning and range of eqmvalents of the . d;sclosed embodu:nents It is to be
understood. that -the phraseology or terminology employed herein is for the purpose of
description and not of limitation. Therefare, while the embodiments herein have been described
in terms of preferred embodiments, those skilled in the art will recognize that the embodiments

herein can-be praéticed with modification within the spirit and scope of the appended claims,
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We Claim:

1. A formulation to treat rheumatic disease associated with pain, inflammation of soft tissue and
muscles, wherein said formulation is a micro-emulsion comprising at least one active ingredients;
wherein said active ingredient comprises at least one of an essential oil mixed with an aqueous phase
along with at least one of a surfactant and at least one of a co-surfactant; wherein said co-surfactant is
medicated with 5% = 3% extract of at least one of a herb; and wherein said herb is selected from a
group consisting of Apium graveolens, Withania somnifera, Allium sativum, Myristica fragrans, Piper
nigrum, Zingiber officinale, Piper longum, Cinnamomum zeylanicum, Cinnamomum tamala, Vitex
negundo,  Boswellia serrata, Cissus quadrangularis, Terminalia arjuna, Pluchea lanceolata,
Commiphora mukul, Sida acuta, Cedrus deodara, Tinospora cordifolia, Cyperus rotundus,

Trachyspermum ammi, Embelia ribes, Piper longum.

2.The formulation of claim 1, wherein said essential oil 1s present as an oil phase and water as said
aqueous phase; wherein said oil phase and said agueous phase 1s present in a ratio of 1:4 to 4:1;
wherein said surfactant and said co-surfactant is present in a ratio of 0.5: 1 to 1: 1.5; wherein said
surfactant is at least one of a non-ionic long chain polymer; wherein said non-ionic long chain polymer
is selected form the group consisting of polyoxyethylenesorbitan monooleate, polyoxyethylenesorbitan
monolaurate, sorbitan monooleate, sorbitan monolaurate, 4-Nonylphenyl-polyethylene glycol,
polyethylene glycol monohexadecyl ether, Cetostearyl alcohol, Cetyl alcohol, diethanolamine,
monoethanolamine, Decyl glucoside, Glyceryl laurate, Lauryl glucoside, Nonylphenol Ethoxylate,
Narrow range ethoxylate, Nonylphenyl Polyethylene Glycol Ether,Nonoxynols, Octaethylene, glycol
monododecyl ether, Oleyl alcohol, Pentaethylene glycol monododecyl ether, Poloxamer, Polyglycerol,
polyricinoleate, Polyoxyethylene, Sorbitan monostearate, Sorbitan tristearate, Stearyl alcohol &
Octylphenolethylene oxide condensate; wherein a particle size of said formulation is 0.005 to 0.5
microns; wherein Poly Dispersity Index (PDI) of said formulation 15 0.100 to 0.300; and wherein a Zeta
potential of said formulation 1s -0.100 to -0.500.

3.The formulation of claim 1, wherein said essential oil is selected from a group consisting of a
wintergreen oil or gaultheria procumbens oil, cinnamomum camphora oil, eucalyptus oil, cedrus oil,
terpentine oil, clove oil, garlic oil, cyperus oil, basil oil, lavender oil, rosemary oil, mint oil, Geranium
oil.
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4. The formulation of claim 1, 2 and 3, wherein said essential oil further comprises any or both of a

Capsicum Annuum and menthol.
5.The formulation of claim 1 or 2 or 3, wherein said co-surfactant is at least an alcohol.

6. The formulation of claim 2, wherein said surfactants are at least one of polyoxyethylenesorbitan
monooleate or polyoxyethylenesorbitan monolaurate or a combination thereof, wherein weight ratio of

said polyoxyethylenesorbitan monooleate : said polyoxyethylenesorbitan monolaurate is 90:20 to
20:90.

7. The formulation of claim 3, wherein a winter green oil or Gaultheria procumbens oil is present in an
amount (20 3)% as volume/volume, wherein camphor oil is present in an amount (5 £ 3)% as volume/
volume, wherein eucalyptus oil is present in an amount (6% 3)% as volume/volume along with
weight/volume range of menthol in an amount (5% 3)%; wherein said menthol is dissolved in said
essential oils as said oil phase; wherein said water is present in range of (7+5)% as aqueous phase;
wherein said co-surfactant is comprising an extract which is medicated by Vitex negundo, Boswellia
serrata and Apium graveolens; wherein said Vitex negundo, Boswellia serrata and Apium graveolens
are present in the proportion of 1:1:1 respectively; and wherein said formulation has a particle size in

the range of < 0.005 micron , a zeta
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potential is < - 0.268 and poly dispersity index is < 0.136.
8.The formulation of claim 1 to 7, wherein said formulation is a water in oil micro-emulsion.

9.The formulation of claim 2, wherein said essential oil is present as: Winter green oil/ Gaultheria
precumbens oil in an amount (13£ 3)% as volume/volume, Cedrus deodara oil is present in an amount
(1 £ 3)% volume/volume, Cyperus rotundus oil is present in an amount (I £ 3)% volume/volume,
Cimnamomum camphora oil is present in an amount (4 % 3)% volume/volume, eucalyptus oil is present
in an amount (7% 3)% volume/volume along with weight/volume range of Capsicum Anuum in (0.05 +
3)% and menthol in (4+ 3)% dissolved in said essential oils as oil phase; wherein said surfactant
comprises said polyoxyethylenesorbitan monooleate and said polyoxyethylenesorbitan monolaurate in
volume / volume ratio of 90:20 to 50:50; wherein said co-surfactant is medicated and comprising 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 formulation has a particle size in the range of < 0.5 micron , zeta

potential 1s < - 0.350 and poly dispersity index is < 0.150.

10.Use of the formulation of any one of the preceding claims in the manufacture of a medicament for
treéting rheumatic disease associated with pain,inflammation of soft tissue and muscle comprising:
Lupus, Sjégren's syndrome, scleroderma (systemic sclerosis), dermatomyositis, polychondritis
,polymyositis, polymyalgia rheumatica, osteoarthritis, septic arthritis, fibromyalgia, sarcoidosis, gout,
pseudogout, spondyloarthropathies, ankylosing spondylitis, reactive arthritis , psoriatic arthropathy,
enteropathic spondylitis, reactive arthropathy, vasculitis, polyarteritis nodosa , Henoch-Schénlein
purpura, serum sickness, Wegener's granulomatosis, giant cell arteriti, temporal arteritis, Takayasu's
arteritis, Behget's syndrom, Kawasaki's disease (mucocutaneous lymph node syndrome), Buerger's
disease (thromboangiitis obliterans) , Juvenile Idiopathic Arthritis including joint disorders affecting
Children, Rheumatic arthritis; Soft Tissue Rheumatism affecting the joints and structures around the
joints including tendons, ligaments capsules, bursae, Stress Fractures, muscles, nerve entrapment,

vascular lesions, ganglion and Osteoporosis,
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osteomalasia, renal osteodystrophy, Fluorosis, Rickets , Congenital and familial Disorders affecting

Joints; Hyperextensible joints; Ehlers-Danlos Syndrome, Achondroplasisa, Marfan's Syndrome,
Osteomyelitis and Bone TB.

11. A process for preparing the formulation of claim 1 to 9 to treat rheumatic disease associated with
pain,inflammation of soft tissue and muscle , wherein said formulation is a micro-emulsion comprising
at least one active ingredients; wherein said active ingredient comprises at least one of an essential oil
mixed with an aqueous phase along with at least one of a surfactant and at least one of a co-surfactant;
and wherein said co-surfactant is medicated by an extract of at least one of a herb, said process
comprising the steps of: initially mixing at least one of said essential oil with (0.01 + 10)% of menthol
to obtain a mixture; wherein said mixture is filtered with a 0.2 micron filter to obtain a filtrate; (30 =
7% of said filtrate is mixed with (7 = 5)% of a water as said aqueous phase to obtain a mixture “A”; at
least one of said surfactant is mixed in the weight ratios of 90:20 to 20: 90 to obtain a mixture “B”;
said “A” is emulsified with the (20 + 10)% of said mixture “B” to obtain an emulsified mixture;
wherein said emulsified mixture is stirred for 15 minutes under a inert atmospheric condition to obtain
a micro-emulsion; wherein said micro-emulsion is mixed with (8 £ 5)% of said surfactant to the
obtained a transparent micro-emulsion “C”; (95% 5)% of an alcohol is taken as said co-surfactant and is
mixed with said extract of one or more of said herbs in equal proportions; wherein said herbs are
dissolved in 12 to 16 times volume of 95% of said alcohol to obtain a solution “D”; (35 £ 10)% of
said “D” is mixed into “C” to obtain a mixture “E”; a colloidal mill is used and said “E” is filtered to

obtain a resultant micro-emulsion.
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12. The process of claim 11, wherein (0.05 £ 03)% of Capsicum Anuum is added to said initial mixing

of said essential oil.

13. The process of claim 11, wherein (74 5)% of an alcohol is added into “E”.

14. The process of claim 11, wherein said oil phase comprises of at least one of said essential oil of a
winter green oil or Gaultheria precumbens oil, a camphor oil, an eucalyptus oil, wherein said essential
oil is mixed with said aqueous phase comprising of a water along with said
surfactantpolyoxyethylenesorbitan monooleate,polyoxyethylenesorbitan monolaurate; wherein said co-
surfactant is ethanol; and wherein said co-surfactant is medicated by an extract of Vitex nigundo,

Boswellia serrata and Apium graveolens.

15. The process of claim 11, wherein said herb is selected from a group consisting of Apium
graveolens, Withania somnifera, Allium sativam, Myristica fragrans, Piper nigrum, Zingiber officinale,
Piper longum, Cinnamomum zeylanicum, Cinnamomum tamala, Vitex negundo, Boswellia serrata,
Cissus, Terminalia arjuna, Pluchea lanceolata, Commiphora mukul, Sida acuta, Cedrus deodara,

Tinospora cordifolia, Cyperus rotundus, Trachyspermum ammi, Embelia ribes, Piper longum.
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