TOPICAL HERBAL FORMULATION FOR TREATMENT OF ACNE AND SKIN DISORDERS FIELD
OF INVENTION The present invention relates to the field of topical herbal formulations based on nano
technology ing t eutic properties. More specifically it relates to nang- Is] sed topical
synergistic k%%%@ﬂ@%ﬁl%tions which are effective against ache and othe%%%ﬁ%?é%’%%f?%nd process
for the preparation of the same in pharmaceutical acceptable dosage forms. Further more specifically,
the present invention is concerned with the prophylactic and therapeutic topical treatment of skin
disorders of all tyexuf Ac HiE RBAE RORMOLETSISNARDRY TREXTIGENT O ealites Bxmnarine specifically,
the present invention is concerned with the toplgiarEERSNt having improved penetration, long acting,
low irritation, better efficacy, synergistic bacteriostatic activity and controlled delivery of therapeutic
agents. BACKGROUND OF THE INVENTION Acne is the most common cutaneous disorder of
multi-factorial Orﬁ%ﬁ?ﬁ%ﬂ%ﬁ of 70-85% in adolescents. According to the statistics, nearly
85% of people age =25y : roximately 8% of adults aged 25-34 years, and 3% of adults
aged 35-44 years experience some degree of acne [Befd W F, J Am Acad Dermatol 1995:32;552-556]
. Inthe US anan:Y1 between 40 and 50 milliorn) people are estimated to be affected by some form of
acne, with approXimataty 1% T8I HAGG gﬁ%i%%ﬁ‘é’éﬁ%‘fﬂiﬁ&@f’dtf@’%&‘w&%ﬁsﬁﬂbﬂ}zooo;9;179-187] .
Although acne &#t &timoksign ifisoed@esapeidiy asoputiesndopseptasisalbgineglgeatingramd the like are not
life-threatening diseasessseaidpRas sigaifieartebysicahancorsyshalagicaeamifiggtions such as
permanent scarring, poor.self-image, social inhibition,.depression, anxiety and suicidal tendency
[Gupta et al, Bragggeargrga%%cf;ff§158f%/§§;r§§r1-a2 @r?cfﬁser%?oree, ﬁﬁ%’gléa%gy%et?%gsg?nueedlgs serious medical
disorders. MordbERatRielsaseriahion dosrsacivemstnBirtsremmstyspseibrallin dhetmsselay an important
but indirect roleisncatneinnshihesaidiskin prgertctkecenityasmiingaraaisa beam found to be
associated withyflizag ipeA3fRs LePiGaL (nelamh SINRYIABID QhRJEAIReRLRTY.R manly indicated
n e a

in the mild to moderate acne. In more severe forms, a combined topi anda systemic therapy is
recommended [EPATe B HICERin B BIFHRIL P B SM 15 008 21118 then i RiGa S5MMBical agents have
a direct or indirbetingfiseneednampath doge neticzfdetoisitmdmn te el eficdnavordiingeto the
predominant typg-efiasne: @ﬁi@gsmﬁ%gggq@@%gﬁ@emﬁﬂ%gggeﬁgd related skin disorders are
highly dependent on a regular application of the topical agents over a prolonged period of time.
However, disadvantages associated with the commonly used topical agents considerably affect the
patient compli % rently, available treatment for acne and related skin
disorders is m?éﬁ?lggge %ﬁ%&ﬁgﬁgﬁggﬁ. The uses of antibiotics have a lot of limitations
due to development of resistance by bacteria. Retinoids are highly teratogenic.  Most of the
anti-acne agentscareivithaathpsnsoluiie: inwatensadisottiers diftialli-tacinegr pokate diflp agueous systems.

Thus the strategy afsembinioG SR afll:AHS AEIESD ANEUBRARIaRIA e agne is not new, for
example, such a c%mblrga#é)% is disclosed in U. S. Patent No, 5,976, 565 as a patch. Another

combination is BESctibeS > $CBLAM RO 4 83 890k desh B cHBITBA D Gits, sulfur powder,
zinc gluconate,adwistageistied4 isats asitsovedsenmbragres 91 east, [yl o dh peroxdde] iso-propyl
alcohol, water, peiybioL 9y IDXY 08570818 A0Y A8k kA QEIERFEPEAITSH faRiingacne. Patent
WO/2003/0308615 ) er;?e%s%a?t?éjcttfa@ﬁEi acne t&g)rm(%]at]in%n vg rived from r?al'lulral.ﬁrgilg:ts articularly
poly-sacchrides from fed & ae. &USE'd sfgiicyﬁ% Gl I RRHFRA e ht B E8MINAREor teen acne is
known. For exdiipfé! ers. &Bt@?ﬂ‘ﬂ@m@%ﬁ%ﬂe@éﬂ%&tﬁ%b@é of'tiuahyeenspiied aspirin (acety!
salicylic acid) ferhigesiinglsomunanache:a@sald ) SorRate AkNG. 4894, 227 Westehes 1be use of pads for
applying anti-a@;ggtﬁr&%gé 9&&9&9&5@[‘%&9"9%99& ar Hy %Iﬂ?% Lpeggdpatsenltlglgesclribe state-of-art

compositions which emphasize aggressive chemical and phys cal treatment suitabie for teen acne,

without addres ST YAty Ao PSERAPSI N & 4O r RAY nsligmseenilsntéds inbibtipment No.
4,800,197 desctépessmrcmithatohsoicghl oylibay dGupt anbdodiDdaurabe MEAGIasL, specifically
sodium methyl pagoytiiiate, AheedHIN 1RSI RILRY bolialR: dikap-dRBIERL NAor?e 476 describes

the specific use%hof salicglic acid indcomtiiln?'%igon with 1cadcium (ﬂgtrate. Again, these treatment modalities
are designed for Aggresan e By S TRy AR h IR oA AU S ThRPTHE I HRRSIRRA PHidicators are
normal, young B¥desilyoskin. :Crfratipaseiible fodens oRsatioiicsmoidne havioadmgdrearate the relatively
dry adult acne, and they are particularly unsuitable for those with sensitive skin conditions such as
irritant folliculitis. Known salicylic acid preparationg are also poorly tolerated in patients suffering from
acne complexed with rosacea. Therefore, an alternative treatment for acne and other skin disorders
must be studied and developed. This creates a great interest towards the possible effect of natural
substances on antibacterial, anti-inflammatory, oxidative stress reducing action in these diseases.
Novel drug delivery strategies have also been instrumental in optimizing efficacy of therapeutic agents
by either modulating their physicochemical and bio-pharmaceutical properties or
minimizing/eliminating the side effects associated with them, reducing treatment time thus offering
better patient compliance. This is well documented in prior art that essential oils are valuable tool for

skin care. Essential oils plays an very important role in acne treatment because they are soluble
throtinh linide in the clkin and are aacilvy ahenarbed and alen heacarice nf thair ahilitys t0o dicenh/e ceahiim




wherein said medicated aqueous phase is entrapped into a lipid layer of at least one essential oil as an
oil phase; wherein a ratio of said medicated aqueous phase and said oil phase is in the range of 1:1 to

1:2; whereinssgig i9pigad.formulation is a nano-emulsion. In another aspeggiheigénravided a
process of preparation of a topical formulation as disclosed above, said process comprising steps of :

a) Taking at least any of a rose water and a freshly squeezed Lemon juice in 1:1 ratio or said freshly
squeezed lemon juice alone as a medicated aqueous phase to obtain a mixture, wherein said mixture
is filtered with Of2undideobe fitesdiatabtaith diiradepMixingrtdb dstapycioiresseritiahoiband said
medicated aquepysRRAsR I 24t aldRie & o AN AMbdwWe A’ ixng atJgast one surfactant
in the ratio of ei%her 70:30 or 80: 20 or 88: 12 to obtain a mixture "B"; E Isif%in for 15 min, said "A"
with said surfacEn hEUPEMER B 9 TG BOLETRR rTH TeBIE I A SOk . Toking
ethanol as co-séffaeteaw ehif o tMWntilg 20 5% of said "D" into said "C" to obtain a mixture "E",
wherein said mixture "E" has a particle size size 5.5 nm,. b) Said nano-emulsion is processed

aseptically. OBJECTEDE PRIE!RRIER TN HIEChA SHBEHVEBENE FRVERABRIS TS ide novel herbal
formulations forfagiprsaindppiiseltiond, fmotiiagréathrepredomivmtetafeatiitypess lofioenelhnd other skin

disorders includingp&RBcBSOHASISe ATNGIBEATUh ARG Neslike. HanthaseRiestive of the present

invention is to disclpse h?rbal for{nltlJla%tionslwith novel deli\{er ystena b{aged qp.nano technology. Yet
. r?%mf.a ication .of the o 16,& agents over a pro ed’ periog of tume. owevcf .
another object of the invention is to combinetose water and For Iemon juice in Specitic ratio as

therapeutically 4tdeaagrs deroprade b the ammpmaimimdivnicairun sonefeBpbcedtthe invention is to
stabilize aqueouis: paase dynehirppirDbsHuip El-aRasRa0 RISty Ofansbly ireargeRskential oils so as to

make a stable, synergistic,nang. amulsianfor. tapical ABRlGAHN.ARather Shieshis g disclose

compositions and method of manufacture of the said formulations. Yet another objective is to provide
herbal topical foTrBIRiRSSS RaKTch ISR mBIRRS el dearlaemenhehestisBnee BxRatsrt thermodynamic
stability ensurinBdomiishelhigidy lwvatskémiiritation, bacteriostatic/bactericidal activity and reservoir

effect that promotes drug localization in the skin enabling controlled delivery of the therapeutic agents.
Yet another objectioBfqi tbe ani-#iA& g6 st Higelysaspsmairgrirol atb Aesiifeerdn be used as a
vehicle or base ieapsitanyothaedipophidelipophabicsaiugs tarcefieative tisatmeniakskin disorders.

DETAILED DESCRIPTION QT PREEERAER EMBORINENT e ssepl jnygaton descrives

novel herbal formulations, their novel delivery mechanisms, co sitions and process for the

preparation of tﬁe%ﬁ?%‘b%r%f@éﬁﬁcﬁ?ag@gﬁtﬁﬁ Hok 2B For RO tFeREHPBiSicne and other
skin disorder indksdifvgdenzBm3., Peenialis, Aghig 938amhgrand therliientibhelisetofsirdsh lemon juice and

rose water for treatmentRf acneds Welkesiahlighed Ut ineLRmPosiien is.nat camypgrcially available

asa pharmaceuticallg acceptable dosage form b&%usg the c%rybinationtjs unstable for more than two
e-use

to four hours at YoM Fé}?ﬁi rr%ﬁﬂrgk\:/volkﬁc’ch HrEsR 08 SSRBHAfER SRrfiticEfes towards the

need of a stableltermiedation rephpgc opee pf Beding e0prESERt GndisatisndBorbtadrl\Eedeovercome the

stability formulation derived from natural products particularly poly-sacchrides from red

algae,

The use of salicylic acid in the treatment of commeon or teen acne is known. For
example, U.S. Patent No. 4,665,063 describes the use of topically applied aspirin
(acetyl salicylic acid) for treating common acne; and U.S. Patent No. 4,881,227
describes the use of pads for applying anti-acne products containing salicylic acid for
oily skin. These patents describe state-of-art compositions which emphasize
aggressive chemical and physical treatment suitable for teen acne, without

addressing the suitability for adult acne and/or the need for mildness.

U.S. Patent No. 4,800,197 describes a combination of salicylic acid and an anionic

taurate surfactant, specifically sodium methyl cocoyl taurate or sodium methyl oleoyl



_ problem of rose water & lemon juice combination for the treatment of acne and other skin disorders
but also to provide technological advancements. Inventors could successfully stabilize the combination
of rose Wait%gggllé/g{é mon juice in specific ratio. This combingtion or tﬂ%‘ﬁiﬂ%&&ﬂ&ﬁﬁ'one can be
used as a therapeutically active aqueous phase of the formulations by entrapping this aqueous phase
into a lipid layer so as to form a controlled release form for topical application in a novel delivery
system which is nano technology based i.e. nano-emulsion which further contributes synergistic effect
of the one or nivtetesYehtRaisNAhibRo&rt7sclestdbradhoirprviie won theadigidiforfitiBtions. Thus
invention not opdyirauisesifh sirhiliz etuersignotiexistiaaleowibdaliossart desmpesifion of rose water
and for lemon Jyge,QuL Als.aP AdakalieGh L aNANGRIERIS RS ATIRKNGJ! more effective,
long acting with'ihcreased percutaneous penetration, low skin irritation and controlled delivery of the
therapeutically ™380k YHYEEASH SiiMgents by converting them into nano-emulsion with synergistic

anti inflammatory, analdesic, pagierioptalies baclericinal, sptlaidant immunaimagylatory action for
topical application. N vel%y o} the present Iﬁventlon les inthe development of ngvel herbal
formulations cSf&isiiit BFOAE SRTHIEthawnspisthie dRy etk & ib irpoHin &8s aetiEeHs phase which
has strong antifvabtesiatetivifyl budifeoKstadlitygleftichhisdmacestalle oy eldvappirlg it in one or more
essential oils uged.ag il phiaseARdiaYXRh IR AU ERBIAlR SRMsdRdrovide therapeutic synergy as well
as formulation compatibility, thus making W/O nano-emulsions made of therapeutically active
phytochemicalFHerwfhe, ieatsenive tacnearidrathe nassteiadkd dkinddisorderbe Budigb increased
interfacial surfagg BOfgGe ASEd-HIRE HIERSIRRQRISALAS e peQlnaRR.EMyisipgig are more effective

and stable as compared to other macro emulsions or creams. Inventive step of the present invention
lies in selectinjﬂ‘?g%ﬁéc‘?ﬂcaﬂ@i’ﬁ?ﬁ%nf’é“i’é‘f‘ﬂ%@%“éﬁv%ﬂf%&‘/‘é‘ié‘ﬁ?sﬁsrﬁ‘i‘é“‘l’ﬁg PSE&"WRter and / or lemon
juice as aqueotiephdiseand Ntabiliding thditherapetsticalliactisleophytochemivaitaprasent in said
aqueous phasgalengyitieag, osmake.ssseNtphaisn aiskedificiatinsanas tepspyide a complete
synergy to form nano-emhﬂ%iop 1\4vhich ena Iesrs%%tainelq [r]glnel%sgi 01:, agueous [#Qeass(?dgntrapped in oll
phase and quic%cﬁnéﬁaetraaﬁlo "TROHHE Skin Gu88 Fedliction i p’aﬁ%c?e Size by formation of nano
emulsion. One et stpdidahtattshsmhedurintmrarmidime tbugistisie thetpr686%Y for the
preparation of sugbiame! drug delivery system present as nano-emulsion for topical use. Mother
embodiment of the invention is to provide herbal formulations with increased efficacy, improved
percutaneous f&isairatibdpexceliehirtpenmodiaaesicnsid oilis\rrnsindhly torldstsbih lffaclow skin irritation

and reservoir efigetthal RIAElaS dighlecalizaliomintherskinanakling apytialieshdglivery of the
therapeutic agepts yilh aynergisc ani inflammalory, analgesic. bacteriasiatioh factericidal, anti
oxidant, immuno moduta or? action for t%picaﬁ é{ppﬁcatlon.. ommerciala _pflrcatblh y:OThe product have

a very good cofmrereistymekiliabaei sineadvaisgrang Sn aritbarptp afidinsKurEmiyHdm acne and other
skin disorder inglulingega@sday s Hasiss dgingeaeanig andihedikd. dneathetoaatsogdiment of the

nvention, Is 10 feISSBaaemPARons:l D fatuiis IORSGRROSPR.ALANS AL ARG Ssential O In &
or lemon wge In a particular ratio as agueous phase

:
particular ratio as oil phase and rose water and | ( S
with at least onRo8F¥RM O Horriohrc Ul rBrgame il Eree ik dper e Rikilsoifensdl in the
formulations aréuie ket tResénony ailyrbayzetemptisieptieatree oil ,Tulsi oil, Rosemary oil, Lavender oil,
Rosewood Oil, Jojoba Oil, Bergamot Oil, Clove Oil, Mentha oil and the like. Because essential oils may
be slightly dryin§a&renaikiinnerretcap pricpciprpiutetimeniiagking foscssshignaenfufigttsem using a carrier
oil to keep the skindnydratederdhsuadsitiosund ajuaeusinaselimpiasent caoscsoibprovided a diluent to
the essential ol setggied ol fug RIMUAARSINIAR GUITGH! EHGRIPRRBR Phiigateferred

embodiment of thé current invention contains one or more essential oils such ds Tea tree oil ,Tulsi oil,
Rosemary oil, IFlsAthaicdiP aslosinHEL st 9 AHR Ratfdsner feCaEEiBA His8esEa on individual
efficacy of thesgeearhponbitts fortthe saidl specifipbse. Wingesdfferer srekienisnvaryesensitive to tea tree

oil which is gengrajlly. e IR CORCERUAHON Phasd Be-oblOeNGE dadhtaroiteRtiQimuiglions inventors
have used up to 15-36% Tea Tree oil successfully without causing skin irritation for the first time.

Aqueous phasé EERIEFY the nano-emulsions is medicated and consists of one or more

therapeuticaly aalive BVIRANERIEA omanents LR belbal ahogisRag el sing water which
is conventionally used as a preterred choice for aqueous phase in emulsions made of herbal/ natural
products. The said medicated therapeutically acti\ée components of aqueous phase consist of rose
water and / or lemon juice in ratio of 1:1 or lemon juice alone. The phytochemicals present in said
aqueous phase of rose water and/ or lemon juice are not stable for more than 2 to 4 hours and thus
posed a technical barrier of using these as therapeutically active components. The components were
therefore, trapped inside lipid bi-layer of essential oils thus leading to preparation of macro emulsion.
This emulsion had some inherent short comings as the preparation was skin irritating and sticky
making the oil phase rancid. This further posed a challenge to overcome the problems, which was
done by altering the ratios of essential oils used and using surfactants and co surfactants. Surfactant

used in the said formulations are non -ionic in nature and selected from a group comprising
noliovviethviene earhitan fattyy acid actare Tweaeene crich ac Tween - QN Tween -20 nohrvethviene



Step 2a: Mix suitable surfactants in the ratio of 70:30 more specifically 80: 20, further more specifically
88: 12 and termed (B) Step 2b : Emulsify (A) with the help of 28 5% suitable surfactant mixture (B)
Step 3a : Stir for 15 minutes, the resulting macro-emulsion obtained is milky in colour which is termed
as (C). Step 4 : Take ethanol as co-surfactant separately termed as (D). Step 5: Mix 205% of (D) into
(C). The mixttmelobtairfestisiserybdras ¢ pBrepes andlddibgitkblpusofiendtsaftenheatindeto the above
mixture optionally denendingunon formuiation tegulrement. Step. 7 Use calladal il and fier the
resultant nano emursion with: Suitanie titers and 1l surable Contanere. I\?amy-emulsmn thus
obtained haglpaitiglesbizeioé< Mmianofohates. Sieps invahiedza farinulationatecihde dtgiase not limited
to the disclosures.made here in above. Example 1: Formulation Trial 1: Each 100 ml contains (X1201)
Name Comp88itiiiirea tree oil 20.2 ml viv Tulsi oil 8.2 ml viv Rosemary oil 1.9 ml viv Lavender oil 5.4

ml viv Rosejxxvater: Citrusjuicein1:1 rati? 17.8 ml v/v Surf tanéﬁ%% Tween.20 and,12 % Tween 80
(Hydrophilic Lf&gphglli Bd cﬁ'&ecgnfg% SENCEHIAE %rnt(%CS HEFHAREHS ﬂﬂ%%ﬂ‘gﬁgré g.s.

prevalence of 70-85% in adolescents. According to the statistics, nearly 85% of
people aged 12-25 years, approximately 8% of adults aged 25-34 years, and 3% of
adults aged 3544 years experience some degree of acne. Therefore, these may be
regarded as a serious medical disorders and need an improved solution.

Therefore, there is a dire need to develop such formulations which are effective to
all skin types and have synergistic multiple effects, have good penetration, long
acting to avoid repeated administration, non nritating and involves both aqueous and
lipid phases in specific ratio to provide a cure for skin treatments to minimize the

adverse effects and maximize the efficacy.

SUMMARY OF THE INVENTION

According to the present disclosure novel herbal nano-emulsion based formulations,

their compositions and process of preparation are provided which are used for
topical application, for the treatment and cure of all types of acne and other skin
disorders including eczema, psoriasis, aging, scaring and the like. The herbal
formulations comprise one or more essential oils in a particular weight ratio as oil
phase and rose water and/ or lemon juice in a particular ratio as aqueous phase
which is medicated with at least one or more non ionic surfactants. The
compositions exhibit remarkable synergistic efficacy in treating and curing acne and
other skin disorders with improved percutaneous penetration, excellent
thermodynamic stability ensuring long shelf life, low skin irritation and reservoir
effect that promotes drug localization in the skin enabling controlled delivery of the
therapeutic agents. The disclosed herbal formulations further can be used as a vehicle

to carry any other lipophilic/lipophobic drugs for effective treatment of skin disorder.



‘Lanolin & Stearic acid Example:2 : Formulation Trial 2 :Each 100 ml contains (XLP02) Name
Compositio n Tea tree oil 23.5 ml v/v Tulsi oil 9.4 ml v/iv Rosemary oil 2.8 ml v/v Rose water: Citrus
juice in 1 : 1 ratio 17.8 ml v/v Surfactant 88% Tween 20 and 12 % Tween 80 (Hydrophilic Lipophilic
Balance = 16.7) 25 ml Co-surfactant 95% Ethanol 21 ml Softeners Lanolin & Stearic acid g.s.

Example:3: Bbene RESALTHEISS S PEH e iR sttdma gativo Dash are Neompedisirreadee oil 23.7 ml
viv Tulsi oil I’la’%\%inﬁ}’&'g Delivery System for treatment of acne and other skin disorders, said

formulation comprises a medicated aqueous phase,

wherein said medicated agueous phase is eptrapped into a lipid layer

“of at jeast one essential oil s an oil phase; -

wherein a ratio of said medicated aqueous phase and said oil phase is

in the range of 1:1 to 1:2;

wherein said topical formulation is a nano-emulsion.

In another aspect, there is provided a process of preparation of a topical formulation

as disclosed above,

said process comprising steps of

a) Taking at least any of a rose water and a freshly squeezed Lemon juice in 1:1 ratio
or said freshly squeezed lemon juice alone as a medicated aqueous phase to obtain a

mixtuore,
wherein said mixture is filtered with 0.2 micron filter to obtain a filtrate;

Mixing at least one of essential oil and said medicated aqueouns phase in a ratio of [:5

to 1:1 to obtain 2 mixture “A";

Mixing at least one surfactant in the ratio of either 70:30 or 80: 20 or 88: 12 o obtain

a mixture “B™;

Emulsifying for 15 min, said “A™ with said surfactant mixture “B” 6}l the emulsion

becomes milky to obtain a emulsion “C™;
Taking ethanol as co-surfactant to obtain “D™;

Mixing 20 £5% of said “D” into said “C” to obtain a2 mixture “E”, wherein said

mixture “E” has a particle size size £5 nm.

b) Said nano-emulsion is processed aseptically.

4a



40seter: Citrus juice in 1 : 1 ratio 17.8 ml v/v Surfactant 88% Tween 20 and 12 % Tween 80
(Hydrophilic Lipophilic Balance = 16.7) 25 ml Co-surfactant 95% Ethanol 21 ml Softeners Lanolin &
Stearic acid gq.s. Example:4: Formulation Trial 4. Each 100 ml contains (XLPO4) Name Composition
Tea tree oil 35.7 ml v/iv Rose water: Citrus juice in 1 : 1 ratio 17.8 ml v/v Surfactant 88% Tween 20 and
12 % Twee8D REVEBdRRIlIGEIGPVRY BHEMce = 16.7) 25 ml Co-surfactant 95% Ethanol 21 ml
Softeners gq.s. WO 2010/076812PCT/1182009/000754 'Lanolin & Stearic acid Example 5: Formulation
Trial 5: Each 100 ml contains (XLP05) Name Composition

It is an objective of the invention to provide novel herbal formulations for topical

4b



Tea tree oil 17.8 ml v/v Tulsi oil 3.6 ml v/iv Rosemary oil 1.8 ml v/v Lavender oil 5.4 ml v/v Manilla oil
7.1 ml v/v Rose water: Citrus juice in | : | ratio 17.8 ml v/v Surfactant 88% Tween 20 and 12 % Tween
80 (Hydrophilic L i jlic Balance = 16.7) 25 ml Co-surfactant 95% Eth 1 {}nl (%‘_}eners Lanolin &
Stearic acidqgﬁséﬂ%?@rg]lgle 6Formulation Trial 6: Each 100 ml contains (afg % R?ésme %omposition
Tea tree oil ., 21.4 ml v/iv Rosemary oil 1.8 ml v/v Lavender oll

applications, for the treatment and cure of all types of acne and other skin disorders

including eczema, psoriasis, aging scaring and the like.

Another objective of the present invention is to disclose herbal formulations with

novel delivery system based on nano technology.

Yet another object of the invention is to combine rose water and / or lemon juice in

specific ratio as therapeutically active aqueous phase of the said formulations.

Still another object of the invention is to stabilize aqueous phase by entrapping it in
lipid phase consisting of one or more essential oils so as to make a stable, synergistic

nano -emulsion for topical application.

Anather object is to disclose compositions and method of manufacture of the said

formulations.

Yet another objective 18 to provide herbal topical formulations which have improved
percutaneous penetration, excellent thermodynamic stability ensuring long shelf life,
low skin irritation, bacteriostatic/bactericidal activity and reservoir effect that
promotes drug localization in the skin enabling controlled delivery of the therapeutic

agents.

Yet another objective of present invention is to disclose herbal formulations which
can be used as a vehicle or base to carry any other lipophilic/lipophobic drugs for

effective treatment of skin disorders.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention describes novel herbal formulations, their novel delivery
mechanisms, compositions and process for the preparation of the same in
pharmaceutical acceptable dosage forms for treatment of acne and other skin

disorder including eczema, psoriasis, aging, scaring and the like.

The use of fresh lemon juice and rose water for treatment of acne is well established
but the composition is not commercially available as a pharmaceutically acceptable
dosage form because the combination is unstable for more than two to four hours at
room temperature which limits the use of this combination and indicates towards the

need of a stable formulation.



5.4 ml v/v Mentha oil 7.1 ml v/v Citrus juice 17.8 ml v/v Surfactant 88% Tween 20 and 12 % Tween 80
(Hydrophilic Lipophilic Balance = 16.7) 25 ml Co-surfactant 95% Ethanol with extract of Azarichata

indica, 21 o%?ﬂg%%banolin & Stearic acid q.s. Example 7: Formulatég;gﬂ&%@ﬁg,&ll 100 mi

contains (XLPO7) NameComposition 100 ml Tea tree 0il19.11 ml viv W
2010/076812PCT/1N2009/000754 Rosemary oil 4.55 ml v/v Mentha oil 0.91 ml v/v Citrus juice 24.57
ml v/v Surfactant 88% Tween 20 and 12 % Tween 80 (Hydrophilic Lipophilic Balance = 16.7) 30.94 ml
Co-surfactant Hitfapesicert feghind the present invention is not only to overcome the stability

. problem of rose water & lemon juice combination for the treatment of acne and other
skin disorders but also to provide technological advancements. Inventors could
successfully stabilize the combination of rose water and / or lemon juice in specific
ratio. This combination or the lemon juice alone can be used as a therapeutically
active aqueous phase of the formulations by entrapping this aqueous phase into a
lipid layer so as to form a controlled release form for topical application in a novel
delivery system which is nano technology based i.e. nano-emulsion which further
contributes synergistic effect of the one or more essential oils which are selected as
oil phase for the said formulations. Thus invention not only provides a stabilized
version of existing known prior art composition of rose water and /or lemon juice
but also has a lot of technical advancements in terms of making it more effective,
long acting with increased percutancous penetration, low skin irritation and
controlled delivery of the therapeutically active phytochemical agents by converting
them into nano-emulsion with synergistic anti inflammatory, analgesic,
bacteriostatic/ bactericidal, anti oxidant, immuno modulatory action for topical

application.

Novelty of the present Invention lies in the development of novel herbal
formulations consisting of one or more therapeutically active components as
aqueous phase which has strong antibacterial activity but poor stability; which is
made stable by entrapping it in one or more essential oils used as oil phase and
mixed in such a ratio so as to provide therapeutic synergy as well as formulation
compatibility, thus making W/O nanc-emulsions made of therapeutically active
phytochemicals for the treatment of acne and other associated skin disorders. Due to
increased interfacial surface and decreased surface tension topical delivery of nano
emulsions are more effective and stable as compared to other macro emulsions or

credimes,

Inventive step of the present invention lies in selecting the specific components for
novel delivery system, using the rose water and / or lemon juice as aqueous phase
and stabilizing the therapeutically active phytochemicals present in said aqueous
phase along with one or more essential oils in a specific ratio so as to provide a
complete synergy to form nano-emulsion which enables sustained release of aqueous

phase entrapped in oil phase and quick penetration into the skin due to reduction in
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Experiment 8: Inhibitory effect of XLP-07 on acne and related conditions in Humans No. of Patients
Category Whiteheads/Blackhead s/Papules/Pustules/No dules/Cysts Age (in years) Duration of

treatment &

withwith standar

' ith XLP-07 Duration ofPercentage treatment &of rrelief ti
AT oL

Clearasilover cleasasil Patient 1 Whiteheads 08 years

2 Whiteheads 10 years

particle size by formation of nano emulsion.

One of the embodiments of the current invention is to disclose the process for the
preparation of such novel drug delivery system present as nano-emulsion for topical

use.

Another embodiment of the invention is to provide herbal formulations with
increased efficacy, improved percutaneous penetration, excellent thermodynamic
stability ensuring long shelf life, low skin irritation and reservoir effect that
promotes drug localization in the skin enabling controlied delivery of the therapeutic
agents with synergistic anti inflammatory, analgesic, bacteriostatic/ bactericidal, anti

oxidant, immuno modulatory action for topical application..

Commercial applicability: The product have a very good commercial potential to
cure a very large number of patients suffering from acne and other skin disorder

including eczema, psoriasis, aging, scaring and the like.

Another embodiment of the invention, is to disclose compositions of the
formulations composed of one or more essential oils in a particular ratio as oil phase
and rose water and/or lemon juice in a particular ratio as aqueous phase with at least

one or more non ionic surfactants and co surfactant,

Essential oils used in the formulations are selected from a group comprising Tea tree
oil ,Tulsi oil, Rosemary oil, Lavender oil, Rosewood Oil, Jojoba Oil, Bergamot Oil,
Clove Oil, Mentha oil and the like, Because essential oils may be slightly drying to
the skin when applied undiluted, it may be necessary to dilute them using a carrier
oif to keep the skin hydrated. The addition of aqueous phase in place of carrier oii
provided a diluent to the ¢ssential oils selected for the formulations in the current

invention,

One of the preferred embodiment of the current invention contains one or more
essential oils such as Tea iree oil ,Tulsi oil, Rosemary oil, Lavender oil and Mentha
oil in specific ratios. The selection was based on individual efficacy of these
components for the said specific use. Acne sufferer's skin is very sensiiive to tea tree
oil which is generally used in concentration of 5-7%. However, in the current
formulations inventors have used up to 15-36% Tea Tree oil successfully without

causing skin irritation for the first time.

ehealing
3.3% Patient



2 days Patknt 3 Blackheads 12 years 4 days 25% Patient 4 Blackheads 15 years 3 days Patient 5
Papules 18 years 5 days 54.5% Patient 6 Papules 17.5 years ----- ------ 9 days Patient 7 Papules

WO 2010/076812 PCTANZ009/000754

Aqueous phase selected for the nano-emulsions is medicated and consists of one or
more therapeutically active phyto chemical components of herbal/ natural origin
instead of using water which is conventionally used as a preferred choice for
aqueous phase in emulsions made of herbal/ natural products. The said medicated
therapeutically active components of aqueous phase consist of rose water and / or
lemon juice in ratio of 1:1 or lemon juice alone. The phytochemicals present in said
aqueous phase of rose water and/ or lemon juice are not stable for more than 2 to 4
hours and thus posed a technical barrier of using these as therapeutically active
components. The components were {herefore, trapped inside lipid bi-layer of
essential oils thus leading to preparation of macro emulsion. This emulsion had some
inherent short comings as the preparation was skin irritating and sticky making the
oil phase rancid. This further posed a challenge to overcome the problems, which
was done by altering the ratios of essential oils used and using surfactants and co

surfactants.

Surfactant used in the said formulations are non -ionic in nature and selected from a
group comprising polyoxyethylene sorbitan fatty acid esters, Tweens such as
Tween -80, Tween -20, polyethylene glycols, polyoxvethvlene stearates, colloidal
silicon dioxide, phosphates, sodium dodecyl sulfate, carboxy methyl cellulose
calcium, carboxy-methyl cellulose sodium, methy! cellulose, hydroxyethyl cellulose,
hydroxypropylcellulose, hydroxy-propylmethy! cellulose phthalate, micro-crystalline
cellulose, magnesium aluminum silicate, tri-ethanolamine, polyvinyl alcohol, and
polyvinyl-pymolidone (PVP} and the like. The ionic surfactants commonly used are
of animal origin and have not been selected intentionally by the inventors. The co
surfactant used are selected from a group comprising short and medium chain
alcohols such as ethanol, methanol, iso propyl alcohol and the like. Formulations
may additionally contain one or more softeners selected from a group comprising
cedyl alcohol, emollients, cocoa butter, iso propyl myristate, iso propyl lanolate,
lanolic acid , stearic acid and the like. Softeners are used to avoid any burning

sensation or hardening of skins.

The active phyto chemicals in aqueous phase consist of Citric acid , ascorbic acid,
Quercetin 3-O-rutinoside-7-O-glucoside, chrysoeriol 6,8-di-C-glucoside (stellarin-
2)., apigenin 6,8-di-C-glucoside (vicenin-2), eriodictyol 7-O-rutinoside, 6,8-di-C-

glucosyl diosmetin, hesperetin 7-O-rutinoside, homoeriodictyol 7-O-rutinoside and



27 years 5 days Patient 8 Papules 20 years 13 days Patient 9 Pustules 22 years 8 days 61.9%
Patient 10 Pustules 19 years 21 days Patient 11 Cysts 25 years 10 days 60% Patient 12

WO 2010/676812 PCT/INZOGI/000754

diosmetin 7-O-rutinoside, Vitamin A, water soluble constituents of rose oil and the
like and in essential oils consist of Terpinen-4-ol, y-terpinene, a-terpinene, 1,8-
Cineole, o-terpinolene, a-terpineol, o-pinene & p-cymene, Eugenol, Cinnamate,
citronellol, geraniol, linalool, myrcene, pinene, ocimene, terpineol, methyl chavicol,
citral, camphor, camphene, limonene, o-pinene, 1,8-cineo] (eucalyptol) and
camphor, camphene, limonene, borneol, verbenone, B-myrcene, 3-pinene, Linalool,
a-terpineol, y-terpineol, Bomeol, Iso-bomeol, Terpinen-4-ol, Nerol, Lavandulol,
Terpenes , Terpene esters , Linalyl acetate, Geranyl acetate, Neryl acetate, Octene-3-
yl acetate, Lavandulyl acetate, Myrcene, o-pinene, B-pinene, Carnphene, E-B-
ocimene, Z-B-ocimene, B-pheliandrene, Eucalyptol (1,8-cineol), B-caryophyllene, B-
farnesene, Germacrene, a-humulene, Ketones , camphor, Octanone, Cryptone, L~
menthol, menthonene, menthone, alpha-pinene, a-1-limonene, carophyliene and

cademene and the like,

The choice of surfactant, co-surfactant and softeners used in the formulations and
their ratios, ranges may be altered by a person skilled in the art and the results may

be gagged without departing from the spirit and scope of the present invention. .

One of the preferred embodiments discloses use of 20+5% of tea tree oil, 5£5% of
rose merry oil and 1£5% of mantha oil as oil phase making a total of 25+5% of
essential oils as oil phase and 25+5% of freshly squeezed lemon juice mixed in equal
amount as aqueous phase. The preferred surfactants used are non ionic long chain
polymers and the ratio of Tween 20: Tween 80 is 88:12. The co surfactant used 1§
preferably ethanol and the ratio without surfactant: co surfactant is 1.5:1 with HLB
value of 16.7. The nano emulsion formulations made are energy efficient and are
made as W/Q type nano emulsion using ratio of oil : aqueous phase as 1:1. The
formulation thus made has particle size of < 0.5 nano meter , zeta potential is <
-0.0326 and poly dispersity index (PDI) is <0.169. Negative Zeta potential and PDI

< 1 indicates the thermodynamic stability of nano emulsion.

Another preferred embodiment of the current invention disclose use of 18£5% Tea
tree oil , 4+5% Tulsi oil, 2+:5% Rosemary oil, 5+5% Lavender oil and T+5% Mentha
oil together as oil phase entrapping the 1:1 ratio of Jemon juice : rose water mixture
as aqueous phase where the ratio of oil phase: aqueous phase is 2:1 , thus making a

nano emulsion using Tween 20: Tween 80 in the ratio of 70:30 , more specifically



Cysts 32 years 25 days Observation Criteria: Mild to Moderate acne consists of Whiteheads,
Blackheads, Papules& Pustules. Severe acne is characterized by Nodules and Cysts. Conclusion:

XLPO7 the pradiict of current invention is significantly more efficacious than flearasibithe leading
brand for acne treatment in India). Experiment 9:Microbiological study of XLP-07 and it's comparison

with the Acne-n-Pimple cream, (Himalaya &Co.) XLP-07 vs Acne-n-Pimple cream WO
2010/076812PCT/IN2009/000754 Microorganism XLP-07 Standard Acne-n-Pimple cream S.
epidermidis (MPECAsEYReomYn Proifieallys $im 4 7208 S theackti F8 YA ¥eT435) (1:4 dilution)
11.55 1.3 mm Ni¢ SuiawfeusiMIt G 341604l ) 26, 9@h hdlitom AN Z7 gli4nelin Siddireus (MTCC 737)

1.5g Stearic acid as softening agents. The nano emulsion thus formed has particle
size < 5 nm, zeta potential is < -0.0500 and poly dispersity index (PDI) is < 0.200.

Another embodiment of the current invention is to formulate a W/O type nano-
emulsion in which ratio of water : oil is 1:1 to 1: 2 which is thermodynamically
stable and ensures long shelf life to the formulations. The particle size of said nano-
emulsion range between 0.5 to 50 nm with PDI index between 0.100 to 0.200 and
Zeta potential between -0.0100 to -0.0500 , more preferably particle size is < 5 nm,
PDI index is < 0.200 and Zeta potential is < -0.0500. The ratios of surfactant to co
surfactant used in the formulations vary from 1.5: 1 to 1:1.5. Nano emulsions thus
made using one or more of phytochemicals comprise a medicated aqueous phase
having strong antibacterial properties which is made stable by entrapping this
aqueous phase into a lipid layer of essential oils so as to form a controlled release
formulation having increased efficacy, improved percutaneous penetration, excellent
thermodynamic stability ensuring long shelf life, low skin irritation and reservoir
effect that promotes drug localization in the skin enabling controlled delivery of the
therapeutic agents with synergistic anti inflammatory, analgesic, bacteriostatic/
bactericidal, anti oxidant, immuno modulatory action for the prophylactic and
therapeutic topical application used in the treatment and cure of all types of acne and
other skin disorders including eczema, psoriasis, aging scaring and the like. The
‘formulation thus made may also be used as a vehicle or base to carry any other

lipophilic/lipophobic drugs for effective treatment of skin disorders.

Nano emulsions increase the rate of absorption, improves percutaneous penetration,
eliminates variability in absorption, helps solublize lipophobic therapeutic agents/
phyto chemicals, increases bicavailability, helps in rapid and efficient penetration of
the active moiety, provides protection from hydrolysis and oxidation as drug in oil
phase because such an emulsion is not exposed to attack by water and air, increases
patient compliance and requires lesser amount of energy, thus making current
invention technically advanced compared to other topical preparations detailed in

prior art.

The process of preparation used for nano-emulsion as defined here in below includes
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(1:3 dilution) 11.88 1.0 nun clear zone Intermediate zone with dense growth Conclusion 1 Zone of
inhibition against S.epidermidis & S.aureus was more in XLP-07 as compared to the standard
Acne-n-l?imwg 55%%%@ LP-07 has been found to be more effe.ctive ev%%]ﬂm%% /Hamgpncentrqtions
there by indicating sustained release effect of therapeutically active agent having strong bactericidal
activity. XLP-07 vs Clearasil Microorganism XLP-07 Clearasil S. epidermidis (MTCC435) (18 pi) 9.29
mmclear zone Nj| S. aureus (MTCC737) (18 pl) 12.58 mm clear zone 8.86 mm not clear zone
Conclusion 1XMW§’§8%Séen found to be more effective even at low concentration where as the

inhibition zone g.Clrarasil Was ither ahsent REAS) Eé%yg@%;tﬁl}\eﬁﬁsba/ iimi._tial%fglmdat -ﬁLP.‘”-.*}""S
nmen ;. ©creening or indiviaual oll Tor
e %él L

superior bacterigidal.activllt(}/ agﬁ?inst said patho %ﬁs
efficacy Ingredi€RtS "Aireus ( gi er TR

alE (TEET3TS Epidertnl
Step 1b. 1 Mix 30+7% of essential oils and 20+7% m! of aqueous phase and termed
as (A).

Step 2a: Mix suitable surfactants in the ratio of 70:30 , more specifically 80: 20,
further more specifically 88: 12 and termed (B)

Step 2b : Emulsify (A) with the help of 28 £5% suitable surfactant mixture (B)

Step 3a : Stir for 15 minutes, the resulting macro-emulsion obtained is milky in

colour which is termed as {C}.
Step 4 : Take ethanol as co-surfactant separately termed as (D).
Step 5: Mix 20 £5% of (D) into (C). The mixture obtained is termed as (E).

Step 6 : Add suitable softeners after heating to the above mixture optionally

depending upon formulation requirement,

Step 7: Use colloidal mill and fiiter the resultant nano emulsion with suitable filters

and fill in suitabie containers.

Ndno-ermulsién thus obtained has particle size of < 5 nano meter. Steps involved in

formulation include but are not limited to the disciosures made here in above.

Example 1: Formulation Trial 1 : Each 100 m! contains (XLP01}

Name Compesition
Tea tree oil 20.2 miviv
Tulsi oil 8.2 miviv
Rosemary oil 1.9 mivhv
Lavender oil 5.4 miviv
Rose water: Citrus juice in 1 : I ratio 17.8 ml viv

Surfactant 88% Tween 20 and 12 % Tween 80 |25 ml
(Hydrophilic Lipophilic Balance = 16.7)

Co-surfactant 95% Ethanol 2l ml
Sefteners q.s.

11



Tea tree oil 10 mm 13 mm Rosemary oil 7.5 mm 12.6 mm Lavender oil O not clear WO
2010/076812PCT/1N2009/000754 Experiment 11: Different Hydrophilic-Lipophilic Balance (HLB) trials

FMB 4 HLB&é %5.50}6%.31 HIM 15.85 MB 16 HLB 16.33 HLB 164 HLB]‘%%{FM@QMBMM

iLanolin & Stearic acid _ l l

Exampte:2 : Formulation Trial 2 :Each 100 ml contains (XLP@2)

Name Compositie
n
Tea tree oil 23.5 miviv
Tulsi oil : 9.4 mi vy
Rosemary oil 2.8 mlviv
Rose water: Citrus juice in 1 : I ratio 17.8 mi v/v
Surfactant 88% Tween 20 and 12 % Tween 80 25 ml
(Hydrophilic Lipophilic Balance = 16.7)
Co-surfactant 95% Ethanol 21 mi
Softeners ; gq.s.
Lanolin & Stearic acid

Example:3:Formulation Trial 3: Each 100 ml contains (XLP03)

Name Cormposition
Tea iree oil 23.7 ml v
Tuisi oil 12.0mlvh
‘Rose water: Citrus juice in 1 : 1 ratio 17.8 miviv

Surfactant 88% Tween 20 and 12 % Tween 80 25 mi
(Hydrophilic Lipophilic Balance = 16.7)

Co-surfactant 95% Ethanol 21 mi

-\Softeners q.5.
Lanolin & Stearic acid

Example:4: Formulation Trial 4: Each 100 ml contains (XLP04)

Name Composition
Tea tree oil , 35.7 mlwhy
Rose water: Citrus juice in 1 : I ratio 17.8 miviv

Surfactant 88% Tween 20 and 12 % Tween 80 25 ml
(Hydrophilic Lipophilic Balance = 16.7)

Co-surfactant 95% Ethanol 21 ml
Sofieners g.5.
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83% Span 80 9 % Span 80 30% Tween 20 50% Tweet' 20 60% Tweet: 20 78% Tween 20 85% Tween
20 88% Tween 20 17% Tween 80 91%70% Tween 80 Tween 80 50% Tween 80 40% Tween 80

22%15 Tween. 80 Tween 80 %12 % Tween 80 Trialwas not successf '
b8 een ul THalwas N0t successtul

]Lanolifz & Stearic acid

Example 5: Formulation Trial 5: Each 100 ml contains (XLP05)

Name Compesition
Tea tree oil 17.8 miv/v
Tulsi oil 3.6 mlviv
Rosemary oif 1.8 mlviv
Lavender oil S 4 mlviv
Mentha oil 7.1 mlviv
Rose water: Citrus juice in I I ratio 17.8 miviv
Surfactant 88% Tween 20 and 12 % Tween 80 25 mi
(Hydrophilic Lipophilic Balance = 16.7)

Co-surfactant 95% Ethanol 21 ml
Softeners q.5.
Lanolin & Stearic acid

Example 6: Formulation Trial 6: Each 100 m} contains (X1.P06)

Name Composition
Tea tree oil 204 mlv
Rosemary oil 1.8 mivy
Lavender oil 3.4 mi vy
Mentha oif 7.1 miviv
Citrus juice 17.8 mi v/v
Surfactant 88% Tween 20 and 12 % Tween 80 25 mi
(Hydrophilic Lipophilic Balance = 16.7)

Co-surfactant 95% Ethanol with extract of 21 ml
Azarichata indica,

Softeners q.s.
Lanolin & Stearic acid

Example 7: Formulation Trial 7: Each 100 ml contains (XLP07)

Name Composition
106 mi
Tea tree oil 19.11 ml viv
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Trialwas successful Trialwas successful Trialwas successful Trialwas successful Trialwas successful
Trialwas successful Experiment 12: Comparative study of anti oxidant and anti inflammatory enzyme
levels and r Qﬁmlcal parameters in Acne induced rat model. A cery]\{@%[l}g[(‘j}uced in rats which
were then divi e groups Control untreated infected group I, group Il was fredted with Clearasil
and group lll was treated with XLPO7 for a period of 7 days. Different biochemical parameters were
studied in all the groups after 7 days. Refer Fig 3 and 4. Conﬂusion: Fig 3: indicates drastic increase
in MDA activity in&sseragr¥ipéiter treatment with XLP07 as comydaieaks/Group |1 of Clearasil (a leading
acne treatment girdigizizandian market) and control infected [pgneatedvgroup |. This indicates that
XLPO7 has better@pgs(.mg@nt aCtIVI’[)_/ as compared 16 Clearas)h, /49 Z; [ficates drastic decrease in
My8|0perOXidaS anylllc a\..u ity \Jluup H-after-treatmentwith-é-6-+as C‘Ompai‘eu (e} GrOUp H of
Clearasil (a leadi

ﬁ% ﬁ ] IC I?T; fﬁﬁ ﬁ?arket) a%% co‘H{roI infected untreated group I.
This indicates thg§ ot :

Auniawit , Hyras-ceomparedte-Glearasil. WO
2010/076812P CTFe1euferiane) 37 i {8 STABILITY DATA OF XLPO7 LONG |

ERM STABILITY DATA PRODUCT: XLP 07 for External appllcatlon 5 ml vial Batch No.:
RD/XLP- 07/B%5ﬂtmaﬁ%fgmﬁﬁt&@%ﬁeiaﬂ@@7 o 23008 Deieal sittEtiogs hA@en2R6Batch Size:

100 vials P mtptastre-viafsTest t,umbuun; 30T ﬁ; 165% 5“%ERH-Sttrrage
conditions: IB . O d peri Ztgeﬁ% Age uration of uration of ercentage
P ns g%l} e ,facﬁ)xead {(in years) | treatment & |[treatment & of faster
s/Papules/Pustules/No relief time with | relief time healing
dules/Cysts XLP-O7 with with
standard XLPG7
Clearasil over
cleasasil
Patient 1 Whiteheads 08 years |  -o-mmeoe- 3 days 33.3%
Patient 2 Whiteheads 10 years 2 days mrm e
Patient 3 Blackheads 12 years e 4 days 25%
Patient 4 Biackheads 15 years 3 days memmr
Patient 5 Papules . 18 years Sdays | ceeem—eees 54.5%
Patient § Papules 17.5 years e 9 days
Patient 7 Papules 27 years 3 days e
Patient 8§ Papules 20 years | comemewne- 13 days
Patient 9 Pustules 22 years 8days | —-meeeeeenee 61.9%
Patient 10 Pustules 19 years | ememeeeoeee 21 days
Patient 11 Cysts 25 years 10 days st 60%
Patient 12 Cysts 32 years e 25 days

Observation Criteria: Mild to Moderate acne consists of Whiteheads, Blackheads, Papules&
Pustules. Severe acne is characterized by Nodules and Cysts.

Conclusion: XL.P07 the product of current invention is significantly more efficacious than Clearesil

{the leading brand for acne treaiment in India).

Experiment 9:Microbiclogical study of XLP-07 and it's comparison with the

Acne-n-Pimple cream, (Himalaya &Co.)

XLP-07 vs Acne-n-Pimple cream
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Description Specific gravity (0.95- 1.50 gm/m1) pH (3.5- 53, ' Viscosity (at 100 rpm) (NWT 50) Refracti
Ascorbic acid (NLT 50 mg(100g)rng1100g Citric acid (NLT 3C ) Assay (By GC)  ve Index (1.250 to
1.400)

WO 2010/076812 PCT/INZG09/006754
Micreorganism XLp-07 Standard
Acne-n-Pimple cream
S. epidermidis (MTCC435) 1717+ L4 mm 17.10 £ 1.5 mm
(120 p})
8. epidermidis (MTCC435) 11.55+ 1.3 mm Nil
{1:4 dilution)
& aurens{MTCC 737) 16.90 = 1.2 mm 16.27 &+ 1.4 mm
(100pk)
8. aureus (MTCC 737) 11.88 & 1.0 mm clear zone Intermediate zone with dense growth
(1:3 dilution)

Cenclusion

1 Zone of inhibition against S.epidermidis & S.aureus was more in XLP-07 as compared to the
standard Acne-n-Pimple cream.

2 XLP-07 has been found to be more effective even at very low concentrations there by indicating
sustained release effect of therapeutically active agent having strong bactericidal activity.

X1L.P-07 vs Clearasil

Microorganism X1L.p-07 Clearasil
S. epidermidis (MTCC435) 9.29 mm clear zone Nii
(18 ul)
S. aureus (MTCCT737) 12.58 mm clear zone 8.86 mm not clear zone
(18 ul)
Conclusion

1X1LP-07 has been found to be more effective even at low concentration where as the inhibition
zone in Clearasil, was either absent or not prominent. Thereby indicating that XLP07 has superior
bactericidal activity against said pathogens.

Experiment 10: Screening of Individual ¢il for efficacy

Ingredient 8. awreus (MTCC 737) 8. epidermidis (MTCC435)

Tea tree oil 10 mm 13 mm
Rosemary oil 7.5 mm 12.6 min
Lavender oif 0 not clear
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Alpha- pinene NLT 0.75% Gama- terpinen e NLT 4.0% Camphor NLT 0.75% Terpinene- 4-ol IOLT
1.0% Menthol biLT 0.50% Initial Clear, transparent lightgolder

WO 2010/676812 PCT/EINZ009/600754
Basil oil 0 not clear
Mentha oil 0 7.8 mm
Rose + Lemon juice 12.5 mm 12.6 mm
Freshly squeezed Lemon Juice 14 mm - 16 mm

Experiment 11: Different Hydrophilic-Lipophilic Balance (FHLB) trials

HLB4 HLB 14 HLB HLB HI.LB16 |HLB 16.33 |HLB 164 |HLB 16.7
15,51 15.85 {Final

83% Span|9 % Span}{30% 50% 60% 78 25185 %188 %
80 80 Tween 20 | Tween 20 |Tween 20 {Tween 20 | Tween 20 | Tween 20
17% 9] 945170% 50% 40% 22 %115 2112 %
Tween 80 (Tween 80 |[Tween 80 |Tween 80 |Tween 80 |Tween 80 | Tween 80 | Tween 80
Trial was|Trial was|Trial was|Trial was|Trial was|Trial was|Trial was|Trial was
not not successTul | successful |suceessful {successful |suecessful {successful
successful | successful

Experiment 12: Comparative study of anti oxidant and anti inflammatory

enzyme levels and related bischemical parameters in Acne induced rat model

Acne was induced in rats which were then divided in 3 groups. Control untreated
infected group I, group IT was treated with Clearasil and group III was treated with
XLPO7 for a period of 7 days. Different biochemical parameters were studied in all
the groups after 7 days. Refer Fig 3 and 4.

Conclusion: Fig 3: indicates drastic increase in MDA activity in Group I after
treatment with X1.P07 as compared to Group II of Clearasil (a leading acne treatment
product in Indian market) and control infected untreated group 1. This indicates that
XLPO7 has better anti oxidant activity as compared to Clearasil.

Fig 4: indicates drastic decrease in Myeloperoxidase enzyme activity in Group III
after treatment with XLP07 as compared to Group II of Clearasil (a leading acne
treatment product in Indian market) and control infected untreated group 1. This

indicates that XLPO7 has better anti inflammatory activity as compared to Clearasil.
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yellowviscous liquid 1.04 4.21 38.7 1338 90 45 1.12% 4.79% 1.28% 1.89% 0.88% 3 Clear, transparent
lightgolder yellowviscouv liquid 1.02 4.20 38.9 1.338 88 r- 1.10% 4.75% 1.23% 1.87% 0.85%

WO 2810/076812 PCT/EN2ZG09/000754

Experiment 13: LONG TERM STABILITY DATA OF XLF{7

LONG TERM STABILITY BATA

PRODUCT : XLP-07 for External application 5 ml viaj

Batch No. : REVXLP-07/B01

Date of Mfg, : 02/2006 Date of Exp. : 01/2008

Date of initiating 1 12.02.2006 Batch Size  : 100 vials

Packaging : Filled in 5 m! plastic vials Test conditions: 30°Cx 2°C /65% = 5 %RH

Storage conditions : Below 30°C

Period | Description (Specifici pH | Viscosity [RefractijAscorbic) Citric Assay (By GC}
(months) gravity] {3.5- | (at 100 e Inded acid acid
095 | 5o | rom) (1250 {(NLTS0JNLT 39
150 { " I Ee) w0 ngoogime/iog
gm/mi} 1.400)
Alpha- | Gama- CamphorTerpinene-lMemhal
pinene jterpinend NLT 4-ol NLT
NLT e 8.75% NLT L0%{ 0.50%
6,75% | NLT
4.0%
Initial {Clear, transpareny 1.04 | 4.21 38.7 1.338 90 45 1.12% | 4.79% 1 1.28% 1.89% ] 0.88%
light golde
yellow  viscou
fiquid

light golde:
vellow  viscow
tguid

3 Klear, u'anspareni 1.02 §4.20 38.9 1.338 88 44 1.10% | 4.75% | 1.23% 1.87% | 0.85%

&  [Clear, transparent 1.04 | 418 39.2 1,339 87 42 1.07% | 4.74% ; 1.20% 1.83% | 0.83%
light golden
ellow  viseous
liquid

9  Klear, wansparen 1.04 | 4.18 39.2 1.339 B5 41 1.04% [ 4.72% 1 1.19% 1.78% |} 0.82%
tight golde
vellow  viscou

liquid
12 Clear, wensparen 1.05 { 417 | 394 1.341 84 a0 1,02% | 4.70% | 1.16% 1.75% | 0.80%
tight golden
yellow  viscoug
liquid
18 Ylear, transparend 1.06 | 415 ] 385 1.341 82 40 0.98% | 4.66% ] 1.12% 1.73% § 0.77%
ight golde
vellow  viscou
iiquid
24  {Clear, wansparen§ 1.06 { 415 395 1.341 80 a8 0.95% | 460% [ L07% 16%9% | 0.71%
fight golde
vellow  viscou
iiquid

REMARKS: 1. All procedure carried out as per STP, :
2. Above result shows that product is stable at 30°C= 2°C /65% = 5 %RH for 24 months,

17



6 Clear, transparent1.04 lightgolder yellowviscou, liquid 4.18 39.2 1.339 87 42 1.07% 4.74% 1.20%
1.83% 0.83% 9 Clear, transparen1.04 lightgolder yellowviscou, liquid 4.18 39.2 1.339 85 41 1.04%

4.72% 1.19% 1.78%
WO 2016/676812 PCT/IN2609/000754

Above disclosure describe a manner and method of making the invention and sets
forth the best mode conternplated by the inventor for carrying out his invention but is
not to be construed as limiting, Various modifications and variations of the described
method and system of the invention will be apparent to those skilled in the art
without departing from the scope and spirit of the invention. Although the invention
has been described in connection with specific preferred embodiments, it should be
understood that the invention as claimed should not be unduly limited to such
specific embodiments. Indeed, various modifications and equivalents of the
described modes for carrying out the invention that are obvious to those skilled in
formulation development or related fields are iniended to be within the scope of the

invention.

BRIEF DESCRIPTION OF DRAWINGS:

Fig. 1: Graph showing Zeta potential of Nano-emulsion (Experiment 7) where the
Zeta potential is -0.0326.

Fig. 2: Graph showing Particle size distribution and Pely Dispersity Index of Nano-
emulsion (Experiment 7} where the maximum number of particles are in the range of

0.5 nano meter in diameter.

Fig 3: Graph showing significant increase in MDA activity of group IiI as compared
to G-II and G-I,

Fig:4: Graph showing significant decrease in MPO activity of group III as compared
to G-iI and G-L
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0.82% 12 Clear, transparent1.05 lightgolder yellowviscous liquid 4.17 39.4 1.341 84 40 1.02% 4.70%
1.16% 1.75% 0.80% 18 'Clear, transparenl.06 lightgolden yellowviscou" liquid 4.15 39.5 1.341 82 40

0.98% 4.66% 1.12%
‘CLAIMS

1. A topical formulation based on Nane Technology and Novel Drug Delivery System

for treatment of acne and other skin disorders, said formulation comprises
a medicated aqueous phase ,

wherein said medicated aqueous phase is entrapped into a lipid layer

of at least one essential oil as an cil phase;-

wherein a ratio of said medicated agqueous phase and said oil phase is

in the range of 1:1to 1:2;

wherein said topical formulation is a8 nano-emulsion.

2. The topical formulation of claim 1,

wherein said topical formulation further comprises at least one non-ionic surfactant

and af least one co-surfectant,

wherein said non-ionic surfactant and said co-surfactant are present in a ratio of 1.5 :

1toltol.5, and

wherein said co-surfactant is a short and mediurn chain alcohol.

3. The topical formulations of claim land 2,
wherein said medicated agueous phase comprises at least one of a rose water or a

lemon juice; and
wherein a ratic of said rose water and said lemon juice s in the range of 1:1;

-wherein said essential oil is selected from the group consisting of a Tea tree oil ,2
Tulsi oil, a Rosemary oil, a Lavender oil, a Rosewood Oil, a Jojoba Qil, a Bergamot
0il, a Clove Oil, a Mentha oil;

wherein said topical formulation has a particle size of £ 5 nano meter. 2 PDI index <
(.200 and a Zeta potential < -0.0500.
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1.73% 0.77% 24 Clear, transparen1.06 lightgolder yellowviscous liquid 4.15 39.5 1.341 80 38 0.95%
4.60% 1.07% L69% 0.71% REMARKS: I. All procedure carried out as pa SIP. 2. Above result shows
that product is stable at 30C 2C /65% 5 %RH for 24 months. Above disclosure describe a manner
and method of making the invention and sets forth the best mode contemplated by the inventor for
carrying out his invention but is not to be construed as limiting. Various modifications and variations of
the described method and system of the invention will be apparent to those skilled in the art without
departing from the scope and spirit of the invention. Although the invention has been described in

connection vxit,t['uhg}? ?«j:f'? I gﬁrged e di ts, it.should be understood that the invention as claimed
should not be undﬁ y I%mfﬁg% t0 ggéh%%éﬁgr%@édiment& Indeed, various modifications and

equivalents of the de3&BY IR N CaAPBUSIRSHoE fom thatoare whvRsing @ those skilled in
formulation developmehtoapteivited fietdiardaintenttedderbe wvithirien seope-eh thepinyention. BRIEF
DESCRIPTION OF GO FiGnd . GLARD gﬁ] \{g' a.zeta poten jal of Nano-emulsion (Experiment
7) where the Zeta po erl?t%l% -0.%?‘:26_. Iﬁ%ﬁ?g raph }s{%owigrr}ag Pfrﬁg{gug%femﬁ(grlié@ﬁédr?:’and Poly
Dispersity Index of NaABRE IS pERperrfeat P iRereamhermaamid reiilapetlonpanicles are in the
range of 0.5 nano metebinydiamslercHigide Csaplirghawing signiteanbipereasadiyMiA activity of
group Il as comparegd.tg G-Il and,&sl Fig:d: Granh showi ignificant decrease,in MPO activity of
group Il as compared to GS-I] and g-l? é%ﬁ%s w8 qusr(%y propyt}me&ﬁ ccd{;lose

phthalate, a micro-crystalline cellulose, 2 magnesium aluminum silicate, a tri-

ethanoiamine, a polyviny! alcohol, and a polyvinyl-pyrrolidene (PVP);

- wherein said non-ionic surfactant is preferably at least one of a Tween-80, a

Tween-20, and

wherein a ratio of said Tween-80: said Tween-20 is at lest 7030 or 80 20 or
88:12. '

5. The topical formmuiation of claim 1 and 3,
wherein said co-surfactant is an ethanol; and

wherein a ratio of said non-ionic surfactant to said co-surfactant is 1.5
tol: 1 tol.5,

6. The topical formnlations of claim 1 to 3,

wherein said medicated aqueous phase comprises a freshly squeezed

lemgn juice;

wherein said freshly squeezed lemon juice comprises 25+ 5% of said

medicated aqueous phase;

wherein said essential oil comprises in volume/volume range said tea

tree ol as 20z 5%, said rose merry oil as 5 & 5% and said Mantha oil-
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1. A topical formulation based on Nano Technology and Novel Drug Delivery System for treatment of
acne and other skin disorders, said formulation comprises a medicated aqueous phase, wherein said
medicated agueous phase is entrapped into a lipid layer of at least one essential oil as an oil phase;
wherein a ratio of said medicated aqueous phase and said oil phase is in the range of 1:1 to 1:2;
wherein said topical formulatioh4s% rasaieihpbsieon. 2. The topical formulation of claim 1, wherein said
topical formulation further comprises at least one non-ionic surfactant and at least one co-surfectant,
wherein said non-ionic surfa¥bsFHi At AR AREUTFERAF FaMpasce AR i RfieBrmestP 1o 1 to 1.5, and
wherein said co-surfactant igweshaft andemediaisdirain alcohol. 3. The topical formulations of claim
land 2, wherein said medicated aqueous phase comprises at least one of a rose water or a lemon
juice; and wherein a ratio of Y&t fbaaafatel i RS rrufeeasanttife rardgeiss BB wherein said
essential oil is selected fromy#he: gfagp:consisting of a Tea tree oil ,a Tulsi oil, a Rosemary oil, a
Lavender oil, a Rosewood Oil, a Jojoba Oil, a Bergamot Oil, a Clove Oil, a Mentha oil; wherein said
topical formulation has a pafiétesisaibncs hempisiate hag FBidnd exdmgirand g %eus potential
-0.0500. 4. The topical formpalationsaf Clﬂjrphl-sﬁaqul%}img{ﬂiﬁbﬁa&@@ﬂ@mb surfagiant is selected
from a group consisting of a polyoxyethy orbitan fatty acid.esters, a. Tween-80, a Tween -20, a
polyethylene glycols, a poly8>8<§/egfh%i/ll3r% é?%gaari?égf’é’p 6%50‘}# gﬁiﬁgg’ﬁ laio%l)' e\g,ga phosphates, a sodium
dodecyl sulfate, a carboxy methyl cellulose calcium, a carboxy-methyl cellulose sodium, a methyl
cellulose,a hydroxyethyl cellulose, a hydroxypropylcellulose, a hydroxy-propylmethyl cellulose
phthalate, a mictd-wrystaintove bs lbdmed imdgmesitiprdluminum silicate, a triethanolamine, a polyvinyl
alcohol, and a polyvinyl-pyrrolidene (PVP); wherein said non-ionic surfactant is preferably at least one
of a Tween-80, a Tween-20 AR HEHITR VAT ST 8a it PRIEER -S54 SERF TURAEN 26 i lest 70:30 or
80: 20 or 88: 12. 5. The topitathibrrputatiahioholgiied iandis, oVhdrewikdied porstpgdadtaft is an ethanol;
and wherein a ratio of said ngp-jopit siaciant i.8aid ga:surfactant is 1.5 tol; 1 t01.5. 6. The topical
formulations of claim 1 to 3, wherein said medicated aqueous phase comprises a freshly squeezed
lemsm juice; wherein said fresllyisqusidzed aeaRaddiceqamprispirgd 590 eheajgdnedicated aqueous
phase; wherein said essenti‘%lggigg@%g%‘srjgg \ég)lééggeégs% eogfgﬁne %‘%{9 teg lroe (%ilrgg 20 5%, said
Mantha ol oil phase: wh

rose merry oil as 5- 5% and said | as | 5% as sal e, wherein said non-ionic
surfactant comprises in volufiie/0Bluhieat Tigefl2G Takeif dpisea:19il, 5 +5% of
Lavender oil and 7 £5% of Mentha oil together as said oil phase

enfrapping said medicated aqueous phase where ratio of said

medicated agueous phase : said oil phase is 1:2;

wherein said non-ionic surfactant with volume / volume ratio of
Tween 20 : Tween 80 is 88:12;

wherein said co-surfactant is ethanol and a ratio of said surfactant to
said co- surfactant is 1.2:1 with HLB value of 16.7;

wherein said topical formulation has a particle size £ 5 nm, a zeta
potential is £ -0.0500 and a poly dispersity index (PDI) £ 0.200.

8. A process of preparation of a topical formulation as disclosed in any of the

preceding claims,

said process comprising steps of :
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wherein a ratio of non-surfactant to co-surfactant is 1.5:1 with HLB value of 16.7; wherein said topical
formulation has a ratio of said medicated aqueous phase : said oil phase as 1:1 and particle size of 5_
0.5 nm, zeta potential is 5_ - 0.0326 and poly dispersity index is 5; 0.169 7.The formulations as
defined in claim 1,2 and 3, wherein said hano-emulsion comprises said rose water and said freshly
squeezed lemon juice in ratio of 1:1 available in range of 18 5% as said medicated aqueous phase;
wherein saidmedicated aqueous phase is entrapped in volume/volume range of said essential oil
comprising 18593 SFELYER Y LEUF THIET 87C 2 SOl RREAIFTHN 85060 L &hder oil and 7
5% of Mentha oilrtegflrsiigsaaiddilphasguentimpping:satdined agbtechaghieeus ghase where ratio of

- said medicated gguygus phase : said oil phase is 1:2; wherein said non-ionic surfactant with volume /
volume ratio of tween 20 : Tween 80 is 88:12; wherein said co-surfactant is ethanol and a ratio of said
surfactant o said co- surfaetatit dsid i@ixdrundth kel valhi@ ofdibrdy Wheneintsaid:tapieal formulation has a
particle size 5 5 rim, a zeta potential is 5 -0.0500 and a poly dispersity index (PDI) 5 0.200. 8. A
process of preparatioM B tEpfes) oerAltatioN A SiHRE 646 difisppdrire prdbetiiyacrilime said
process comprising steps @ obagid akinguad 1east any of a rose water and a freshly squeezed Lemon
juice in 1:1 ratio or said freshly squeezed lemon juice alone as a medicated aqueous phase to obtain a
mixture, wherein saidhixgre lexfilereshvigiaot 2 iicrerefifeithsolitaihaa #trafeor Wixigtacheast one of
essential oil and said fmgdicateg-aqueous phase in a ratio of 1:5 to 1:1 to obtain a mixture "A"; Mixing
at least one surfactant in the ratio of either 70:30 or 80: 20 or 88: 12 to obtain a mixture "B";
Emulsifying for 15 mifrsasdyiag daith Saidhs sefd Ctdnwvith saidest Bidtilbtheiemma S hdiebe sredsinilky to
obtain a emulsion "C"ycEaking:gihpaalis £osmiastart-to obtain "D"; Mixing 20 5% of said "D" into said
"C" to obtain a mixture "E", wherein said mixture "E" has a particle size size 5 5 nm. b) Said
nano-emulsion is proGeksecEsepticalysudaine progeissBF claim 9 further comprising an addition of a
softener. Mixing 20 +5% of said “D” into said “C” to obtain a2 mixture “E”, wherein said

mixture “E” has a particle size size <5 nm.

b) Said nano-emulsion is processed aseptically.

9. The process of claim 9 further comprising an addition of a softener.
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