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WD 2008/ 062429 PCT/ | N2007/ 000340 PARTI CLES FOR
DELI VERY OF ACTI VE | NGREDI ENTS, PROCESS OF MAKI NG AND
WEANBOR4TY ONS THEREOF FI ELD OF THE | NVENTI ON 5PdTEN2007/000340

resent |nvent|on IS dlrect d I I
PARGICLES FRR au Ay B R R Oass; of Mikiane
AND:GRVEPOSLE JHEBEQFe i ngredi ent(s) in nmanmalian

systens, process of making them and their

anﬁyﬂﬁﬁpﬂklﬂw@Nfﬁme specifically, the present invention
ates to mcroparticles and nanoparticles fﬁﬁ% g | :
The d@lsqnt/emynmn iscdirapted; tﬁg‘h%dﬁi‘?@n?fsdft“de‘iyo‘ffr padive dpgreqigiy hretates to
M?Rdgﬁt HE raMWEINEH SNtV BF0desd ol haking them
pmﬂCégéeggﬁbﬂg ﬁAg%bgle have(5 edato sopﬁ?gtlcgted
and ﬁystcemommmhwmrd svecifigp e thengfessat] invewinny Slates do reirpaygcles and
HRARR oBRaSha hRItBsal Retdcvery
nmmgvgq n%r§ﬁCbﬁ%§$bPﬂﬁ§ehgﬁo scal gﬁd?nen5|on?'pros|de an
efficient, less risky solution to many drug delivery
used for targeting to highly
BAC?%@HDWQ t%é%%%@ﬁ and due to their small 15
Modetinriensdadivery tecmologicsib@a l6dio sdemstmetey syserns whigh gllqw fasgeting and
naccessible to Yyhich
contrggté%{eéeasq:,ms §/or%1ge ingredi dlé tsnglgggrgr}*lgll C| g&g?g@ hve%@fs%?lrssuhéc are in
nanoSs¢sle ﬁnﬁensidﬁy\@t\b@fde ah hﬁ'yzlent,lﬂasd; iidey solosioh to may drag delivatyshallenges.
are ften ensi t nuf act r -
They; gaj) ed %X 1p Eaﬁ%eltli}g t%81 gﬁy IsgeCé i si"?eesa(?fd acq{r’?gt 21% 613{1? &ée( their small

dxméﬁ@;&ﬁi}i c&y Sd eyl fbnedeav&@emtmkemivmpleairebyacscsblb@etb the more conventional
t echni Thi s

chni que refers to g r
delivept AR SP Ay™eh ase ga‘Tanﬂ? LIGlEsBY SORET cfar csz‘éc\ri:{ r {%1 BoWESer, they
utilifl Y&ELS Gak ViR@SridlE, fercdivh GipaBige gb anamsacturé aad abd ast very scale-up
researchers to de3|gn and fabricate a wde variety of
friendf f erent materials with uni que chem cal and physica
properties. The sol-gel nmaterials are based on
silica,- alumna, titanium t her conp
In recaBhaio Yt Pelis® 46%?3(5&%5%?@1 bsg Herebee ﬁ?ﬁ&%ﬁa‘ technique. This

techRQLO WFer9| 18 SS RSw-tehpBi@fuPe mRMOE&ERg chBinfbafl pleBBrsors which can produce
nanocrystallites, photonlc crystals etc. Recen

divetsiedyesyi Waterantipt prcheiass I bl TBRaiOFS daidssiey SOt et a wide
varlag ot &'f%?em E%ME@ Hith %qu'u@@r@'m%%l aiRf fhydicary ﬁgﬂ%@ I'RRIs3t- &4 materials

e sol-gel matrix, have been stu
are wqgfacl presitieap Ak iR HigAaEInb psksahes sp@POIDgS. |1Fhed1i€§1@ﬁ1@§}|{ allows fabricating:

morQRMRld SR tz{cﬁg l§§§¥é rfﬁa'agep&%er; 8Rihi Mehs, RiRENSANEA! photomc crystals

process r|ng an ood processing. In 1983, Unger
etc.and comorkers used sol -gel derived silica gel for drug

delivery applications (Unger, et. al 1983, "The use

of porous and surface nodified silica as drug delivery
Recmﬂj’ btoddgidai @ppig:a‘acg‘@nwiwremwlmﬂps (Pysdh. asppraicins, enzymes, antibodies
etc. )n,aécta mc%rg'orat glgtotetgee po‘l lgglr}?ﬁH§ qxa% %%h lﬁ%‘g%ﬁ bﬁggﬂga‘u ns mclu e biosensors
in dimxosnmr Epm;lcstmsl,ctnwresmaﬁalctastmg,ebloglymleafsprbmss nggutormg and food

processmg qn 1%93 dﬁln!ge\fear coworq{e%guc’s’ed qglsgek? %%ﬂve%f(mxgar Egi for drug delivery
applications (Unger, et. al 1983, “The use of porous and surface modified silica as drug delivery
and stabilizing agents” Drug Dev. Ind. Pharm. 9, 69-91). Since then, the use of silica based
materials, especially the silica based xerogels and mesoporous structures as carrier systems for

controlled delivery of drugs, has been explored.
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1 WD 2008/ 062429 PCT/ |1 N2007/ 000340 Application of

i norgani c el enent based systens for delivery of active
wo pgseci4ent s i s one of the current research | PCEINS07%000340

and there is a need to devel op novel technologies in

this field which can be used for the controlled

Appl%@!lén\/&f Morgfam@@kkn\éﬁt bRg @@teﬁl@tf& de(l)ivéw e Actirdngediesk is one of the
t1 ssues Especially, there is E for . carr.i

curregl/repearall ST gpethgrggq; épeqd&oﬂpbeﬁ%%ove SBW?S 18%85 glelg which

can ﬁfﬁéeldyfof"@l‘?e B&RAIIES AbliverPlopdedicaidg@diean dotRinginnad @iimal tissues.
e site of action when applied to topica

Espesiahly,dbwe invenedd Br epsigt &ysSie v ¢ tea%ﬁ?rdﬁqpr?FEﬁﬁe@?ﬁ?mpat‘b‘e and
easnl%gllx& éﬂém:tamy%d% e iahd ftainddl 4 ¢hetiid 0P biRInSwiRh@ppldd to topical or
resent humari bodi es some of them are present at

mucosebmitfa¢en trace anmounts and have been used in various

bi oconpati bl e products. They are also easily

avai l able. United States Patent No. 6,710,091
Metajlemiemsesglcla ap titbmess m@gnegwle,pg@,lqlq&fg zﬁammyg)(, ts;l‘éem g and others are
pres%? olaleg %IHQ f gl)é da?e Leﬁt at 10Rt ﬂrt%§§§lohﬁ§g§d B e been used

cles an avera 15 primary

in vepi@ng lmo&mpitxblmtc&iucbﬂ Hew@ aldwﬁsﬂl/ﬁwwm 1eT he application

di scl oses use of Zinc oxide particles as UV absorbers,

in plastics, paints, coatings and for the protection
United $ddes erusant: | Me.  60F19409I Cdlpcplgsrqsenet sprodess dfoesprpgaring  nanoparticulate

I de, struct
o R 2B 5o L RS Y88 L n NSRS R ap wvere
prlnﬁfﬁﬁarﬁ&lbdﬁarﬁaﬁ bﬁ: les than m)g dbdt |amdrcylt10rfzﬁlsgjnsetset@e of Zinc oxide
ate | ication 2005/ 0226805 SGI i

partxﬁ 6@% rt&rso el Bla'g%)csnp%ptgj COFLINES agcri gﬁrs il gt?ct%n. od" UV-sensitive
orgah@\ﬁlgiﬁlelﬁé/ erReEnQQiselosd Zic okide Gtuctupssefor draapsilarion afahyrspécies, nor

| ess than | nt hesi s u3|ng non-ionic

doessiy ipcipse At 2P Caé’of‘gﬁﬁf"éitoe e??fé‘g’ﬁ%%‘ et al oxi des

of the invention are expected to be useful in

catalysts, sensors or rs The a |cat
Unitgg oSt Aen eI lon APOS DR ety ars 4 Vi spplor Produlile micro-
mesBPSTRSHAALIXRR HalingAYeradet oY@m&Rff@\bﬁlﬁoreZﬁanmmh%dd pbtaless shan 1 nm,

Aﬁpllcatlon No. 2 05/00 3014 descrlbes gﬂthetlc des of
by sohes! gupihesisn 4B BPH-TQIceWIriagiant a5 A feapIates [he GRipPRIpRmEtal oxides o

the FVEhtRhiafe HIpPd8Sd tolhCusel il Sily<@s sdrdbrsioR Y&RbRINC@FL The application
mai nly water swellable clays, although other
doesyeat displapesanygise i drug deliypivias sncagsulation of A AsHiKuTRSERS de,
- titanium oxi de, cerium oxide and zinc oxide, are al so
i ncluded. The materials are finely dlsEersed in a
United h$tatee Appli¢asiom 130 20064003 0d v @Fe@e% syphajis| gorgnjg nanoparticles as

can’f@ﬂ%? %Eﬁthé:ﬂn?csan%f c%tfcllﬁu n‘fﬁ@édrr‘?&?s bme tlﬁ\@ﬂtlcﬁrsar@ *A%m& QlaleY swellable

I ers drugs, possib
clayasathougit other. ma(wmhz;eucth asrzsoldts sibed, \ablmlmgn @mde,rﬁtsmmn oxide, cerium

oxi 15 angs’z'fnrcuog&&érA?er% alsoq clltlcn:ﬁl thgg{a ?ﬂs a?edﬂﬁe?y géﬁﬁsee%rlﬁ aNRhicle to form

€ nanopa es nmay ‘not i )
cledpilod egmc&dﬁgéle TheUmntJmnC&satf ¢ inpgokipe tnichen dMochemically inert carriers

fhrzegil(r)q% golo%% ly YR 8?yebs C£ss<?cxa§10g r d%n;%%ftlo}{segfyacp%ﬁ%ealeﬁtsm h%structures

Ve cofnpoun enca
&rﬂehymﬁﬂﬂmd&ﬂaﬁémembehsmsap9Ukaﬂedmmump@umd&wamebdheﬁgmﬁMﬂe

United States Application No. .2006/0171990 describes drug delivery materials which include

active compounds encapsulated within a polymeric shell; the encapsulated compounds are then

2



10

15

20

25

30

35

2 WD 2008/ 062429 PCT/ 1 N2007/ 000340 incorporated in a
matri x prepared by sol-gel technology. The matrices
wo bus/opsepar ed are used for porous or non- porPCEIN2001000340

coatings faor. S suc s stents, bane grafts,
e R Bedn i TP e SSHLIERSIPED L ERraE Qe rap e used o
por&is &P nfH- p@eﬁﬁﬁlrr\/\ﬁﬁhﬁgsf fof shplhiesiRe tak Vt@nt@ QITRO didhs) ﬁrostheses etc. The

sul.ated into_ a conventi opal nmeric s
i RO RUGEr & R B R eaiitn HebtE RUlE RemBair gogpsulated into
a comBtiitionalbpflyRpaE elelybeFsik cﬂ@brs&@%@%caﬁmﬁteaHﬁ'rth&é‘&t In@ a matrix

does not di scl ose bjoconpatible inorganic
PrepREgoBY rSQk8tlr BOCHHi dHe dRbPlicAsien ¢ dass ot | diglqsp gpieenmanaigle inorganic

nan@¥idlctiRE Whith elit@ e A8 ERSRdieMs hﬁﬂocﬂlﬁ@ gRirfpRiskcation
No. 2006/0 1 949 1 O invention illustrates a
stabilizer for polymers and a stabilized polymer

Umt%@ RRRS| Agplicalids Nt Q@Ud/@ 11)@9101’ lﬁ&engerll Mﬁ?cl?a?tes r;fostébnl dztep?or ﬁgg/mers and a

a ZnO nanoparticle , when co
stabdégql p@mmmw@ﬁlte Ll yﬁbﬂnzwfowﬁmvmmgh@mrmg aaZnO nanoparticle

that> (’vﬁgH kérﬁlﬁgedo Qlith "B Hes‘ﬁ% &Joﬁ%r o'(i)ﬁne? W ecrohgl?mgp ?qvndes a stabilized

S abi | . However, I nverit does
polyarey calpptpsilt@ axithosuperion lherrmanl stadiliof. Rbhweyerdéhie ingentiondviet @oh disclose

anyiIﬁkﬁﬁmeﬁHQQEkNgﬁhu%§§$Pg727 di scl oses a net hod for

duci ng a reservoi in skin 15 and nucous
menbranes so as to enhance penetration and retention

Unit‘aaI Sta%glf%?e!nlt Xo2R @bﬁ %7 d?&"laorsggaa el%% arI lln uc?n%%¥65ﬁwgﬁteff8ﬂ in skin

erapeuti c and cosmetlc agen ere n
and amsmua? ghentaanes 0so hD P mhartcp aanetmmbn rant] hm(:t&tmrn\afl mpiaguy -applied

r hanc al
oSBT AN g6 SIS, AR L5
toplcah\l@atuneon rratk@dwam\@ﬂwsgalsum esaidiceffeditenhdticBd, and to pharmaceutical

o B L0 L 4T L G4 L St
compogtds, mreﬁaleabbltﬂlg/c Rdlide, £ihd aﬂfaféﬁzmmﬁfa&l ﬂmctabﬁ§t€ MRV Ezine stearate,

nt a ounds a
and ety BBl phne i e WP g B e Thoesconyining compounds ac
as pbjamttaeﬁs SsrgthesnRpREicEIRt ActiNe g@mzoos/ 0260122 is directed
to sol-gel nmethods in which nmetal oxide precursor and
an al cohol -based solution are mxed to forma reaction

United 8tates @\pbh@tlolh Not T003/02851 22lid QYRR JtPsdi- 88GhethQisRh %%‘Fﬁnetal oxide
nanosi oxide particles. The present invention

Precyispr ?r‘? é 'F‘Hr appghnedptiacarpreniaed bxfare paraction esixwor ghat is then
allowdd ﬂoc‘rba%md MroditRMhahdie-eR rn?e\fdl QYR %)alctiﬁfég rTlQ%qes'Eﬁ’tl 1Pgeet‘1t10n can provide

net hods b%}u permtting her concentrations o

for B%oaéedpp@ Lraxdsle p@'tlg,lgs @mgjq: @ﬁfg@eqﬂﬁ thare the pepyiduely-described sol-gel
metlﬂ?dé(iby‘ permitdASeM Efer cbllfl%nirﬁ)()‘ﬁm)f B¢l ggl%is rﬂ)%cugbls %Ogéagm?l%ged in the

Ilcatlon inthe field of drug Fvery
reactg? Béurpd{owpvenghe iBvangon 435 n@b@l@étiwgesn)aamxbwmu initlenfield of drug
delivefj, ch includes a bi oadhesi ve/ nucoadhesive pol yner in
an enul sion or suspension formalong with a treating
agent. The treating agent could be as sinple as water

Unité® iSﬂtetshQ’a&:ﬂ§eN%f g}éﬁ@,@ﬁj@eﬁés\éﬁbes a composition which includes a

bioadhesive/mucoadhesive polymer in an emulsion or suspension form along with a treating
agent. The treating agent could be as simple as water as in the case of mucoadhesive
moisturizing agent. The bioadhesive/mucoadhesive polymer is a water dispersible high

molecular weight crosslinked polyacrylic acid copolymer with free carboxylic acid groups
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noi sturi zing agent. The bi oadhesi ve/ nucoadhesi ve
polynmer is a water dispersible high 35 nolecul ar
woweiogls24ey ossl i nked pol yacryl i c aci d copol ymerP@i/IN2007/000340

free carboxylic acid groups §W08/0624% . ns t
furthop QTSI KRG DOGITOINFg PP %%’I HoRRalgnigetATTig cations or anions to
obtaif o{FBés@@hhl@a BlpolRnes ofjﬂllgl@ﬁ@le@ﬂhywébﬁﬂhtmaiddl\ESCOSlty, solubility

I ons or anlons to tain , crossed link d
and h@‘ong)@lhyn@dsbmﬂhwvgwr%ﬁ@é Uiugh cwogﬁlpnwmer%%@@&m"“Ster rugs
systemﬁtrc'c% erlocélgl ﬁ Listadhed 381 iha¥dine RrAaNE6shebi Padheshyein the
tres conpositions can be used to

compasim)mnlcsm be foimulgted as gepmpnEeiscAPIOPsions. Fapsupy 3ndjgrers.

sustai ned or i medi ate rel ease dosage forns, mhereln

the 5 conpositions can be fornul ated as creans,
Unites BsgnexnBiton No. 6§9§,11|B"é§ ralated 6e Remeositigas f%dhﬁsmati‘ééte@é%‘%ﬁﬁ? of one
or m%dau&gt%ggr })egtldeg‘ if & b%ln%cgl QL GIRIFRRAL tS'quQ%oxEB&slﬁcm@ comprise of (i)

ease of o or nore proteins or peptides

 sparihgly &)lbblelb@gomadtlbk’nmm@ﬂ sedepted fBU’@hmé SFosine oyides, magnesium salts,

b | onto the
magnﬁﬁggx QXjges, G@Ilc Cr% éql%fa%[i cglglu¥n §>8!ie%‘§t QS ppdtgﬁ %'FB%M@ deposited onto th

romzi nC sa zinc oxid
partld‘lagﬂdé$illl)lm B@lb/ﬂnsr mhﬁnmé@mazrmum oxpaptide dgmséedjﬁp@athg)artlcle and

and cal ci,.um r | [ t
polylam mtaiir]lé byp gﬁs[olr% }og 3 sarp?(lloﬁ IO? cg p%gﬁntat@o%ptﬂhg a{%ﬁpgﬁé n%g describe
morg@ﬁ@trﬁhcﬁtrﬁditu&elﬁbmtdlﬁn@e'prSetretd noniubtibg egeparprémered ngdl-gel method

for RRyeB et eSS Baht s BB Becor e

|norgan|c nanost ruct ures contalnlng rel ease rate

nodul at i red, b 0] ,
PCTdpicrapy Nor BE0bsablE8 e hebiec e Phniash srhffieal composites.
comﬁd&@%ﬁla hétBIS&88e od SeriCrhetPUBLil€ atid @myll@phdi2 RORAR6 1BESspherical -

descri bes nangp artlcles ntraﬁ(gicgg%]a heri ca

comwﬁﬁsogrptcggracte%@ﬁﬁtys\é(a 1- gF & aopargo&nsm&éifsérllbutlon and

hlgh%‘ﬁ%tl@ng FithWarieRhahes op dhydpaticled hBurgeh lidcoatd are processes for
onposites are characterized by mell-dgﬁlned %phFrIC .
prep@rmp@e TENORIF IR caITaRP IRE SRNCTIERLIPBROSIRY anhivgy thereof. Biocompatible -

orgaﬁlg MRALARN e dMobtdpriviak h@HS fbddRSoIRl IBRMRPPAE b fdn@She scope of this
Furthér discl osed are processes for 20 preparing the
invepfipiopar t i cl es- ent r appi ng spherical conposites and uses
t hereof . Bi oconpati ble organic-inorganic particles
conprising active for controlled delivery are beyond
Uniteh Stafeopwpbigationi No. AP0 ciaims <8 Stugpless preparation for topical

appl{A‘Qt%n c?oﬂiﬂr@ﬂg%mn%@&ﬂn%gg%g% z%caéaﬁn@@lnﬁﬁi%@gﬁ‘l%hosphate for use in

|'ication conpri si ng
the teeqtmemm bbderaaiosest th@formulatlw as%maeﬁéﬁ%peelmlh By ireatment of acne or

rosagéaogr%{jaa}% Gs‘thotTlatl'iﬁgy h t%(?y Hvs?%tasfgﬁm e%ls Ee e gg@ﬁ Caﬁﬁosmons

I oONs are use espe
compfisigraeive nngrwd:maec mrgaamoblqn@tssamd wptlmaﬂly trﬂeeyse mate ewéulatmg agents

| ow. sy 0 mycin. Conpositions
for %gﬁ%?{losa“ﬁra dc F\l/rélan Pssuesaa "% Lc{t%sclﬁ%gr gani c el enents and

optionally rel ease rate nodul ati ng agents for
Presgni?tlgiu:‘\/egéérdgc?dé%gésrmé néaerc]qn &‘é%”fo% Eil gosrrlilpeogit%ﬁ St Qc(%ltve molecules, especially
for better local delivery of active ingredients on the surface of skin or mucosal surfaces. This
technology for the delivery of active ingredients offers advantages like ease of use, better
retention at site of action , effective rates of absorption, controlled release over a desired period

of time, dose reduction and better cosmetic and aesthetic compliance. Besides that the
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Present invention addresses the need in the art for a
conposition of active nolecules, especially for
whedosmee24bocal delivery of active ingredi ents oPCT/IN2007/000340

compah et G b Sl T ot BB Ty IR Yoo
skin B A AY8Fadek KReyeRS Bls®Easyi Stappehiidetiave & Btten phttent edmsliahe:.

of action , effective rates of absorption, controlled

rel ease over a desired period 35 of tine, dose

BetiEE INVENEYOS and aest hetic

BRIEﬁrrp |%I%Hg)gq@§e3| des that the 4 WO 2008/ 06242? ..
The PEFRIQIOGIECE0 S DartileinpBLing peivs ingredipni(sheepseiatly but not limited to
pharbﬁé@%ﬂ&dl Oz{ﬁda%cgnﬁ% 1hér5&1£rﬁ€sb Afbnk %ﬁk'lﬁbréﬁﬂ; @QFneHﬂ(é—‘)' abideoptlonally,

Kin or mucosal surfaces, they
haviag @@amy mqyiuéq@pg peeng(pl [tHafpehe dysetedio ma%eﬁ%%makmg fhese particles
and %&chgs*lt Sor dgﬁle@: oPERI Rk&BhiOFo hifaah MYENRALAY t®sUI€ The said
ntion 1s dirécted to particles, having active
particlegy pesdéithat (anopertiples |oa|m1§,romﬂtlcl¢§oqr m]xfﬁr@se@le{egf The present invention
partlel.rﬂ%rlmé: %Wé&t o alﬂéj u§é3 ngtah@ahﬁ%etﬁ ﬁmrép%}t c"f’éso&gngyl"lshﬁ inorganic
I'norgani c e ement tional havi ng rel ease
mataratse acmdumartedngt(@gem optjonallyt releasd At madulgiing egends o topical and
S t] I §4e0 £
mucPgf S8y o el e BB s RArief OF ERIRRT OB mepe acive
ingrédiaﬁmsl.otﬁlélneommrdntspﬁr}ticoﬂnwltmne ei t her nanoparticles
or mcroparticles or mxtures thereof. The present
invention 10 particularly is directed to the use of
The madaem aiviehtdreis believrtl ¢ byya ratlvantages mnmeiesusn% {enlorodeandsdor delivery

C r edi and o nal | .
of ol GeirE ey & HbliEh a0 PG g SR B afipln e qpbosiions developed
are pargagaly applsiicait fodB6ntrollee dplavety of B8 attivicigeatis)aTha particles of the

e o DR S S R (B o b e HBE AL such o

having RO sukfasedtd Bohcé BetRe hppivatillity and Avedtiadl wiahé age@f a@N@ leading to

redchcgfrgcgﬁ%éqt.ylt %I?ngr? !%rgilge{ gﬁﬂtonéé@gg!aﬁs er tﬁ%glg%rag% Vn%n -grifty powder

wheﬁ&%@ﬂs&i Sube pRpARMSHS tak Ot Et@ME aP &l topicd d@axmcbgauls@fdcy and offer
wel | suited For controll.ed dellver of the active

an addedrpdyantageph deipg pen Kiridls ipmegigiely l&Péé@ﬂtwﬁl%ent i on
of fer advantages over current state of the art for
del i very of agent(s) such as having higher surface
Conm%laov}%ﬁ%wbaaft@#%dﬁm betighicprstpen pgepiatEriicdn thi sypgeor physical
chaé&t@ﬁst@g c@rﬁﬁdr&nto tﬁ@gx'a%teﬁ %rc%gctﬁ ei&EYp é‘srﬁ QHﬁxBSS)fn@]fs can be used for
application and orn1trans ucent to clear
locaappligationed e it Wﬂel}mérﬁleaWQW mpilper sed. Such
preparations are non-irritating to the topical or
mucosal surface and offer an added advantage of being
In mefrred sinbpdimenredimabstign ghte appitioe as fomulaGsnposieamoknsion, gel,
f t e P
pastg po%ﬁi%p gﬁg fo%lrn g 15@?/ Siaepc%rérg ?rgg[%%;l)eg%?tgs&l@tgﬁgt %Pgn aerosol,
useﬁUber mlqahm{)bt:amnm ddmsltdsmuo'ﬁhd%rfitcypes of conpositions
can be used for |local application of drugs in
controlled rel ease dose profiles. In preferred
In oanbﬁdiermerfexsed:ﬂnl{mh;htritznmmﬁositihe of theemtenton isfofrorlated ag gy powder
re Lon. gel paste, powder, spray, foam
mr%BP%anaghlg%ﬁdﬁgﬁ?%)0|I pat ch, suspensi on, ointnent,
or an aerosol,
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30 useful for topical application to skin and nucosa
surfaces. In one of the preferred enbodi nents
W@ 09p06i4e9 on of the invention is formnul ated asP@r/iN2007/000340
powder for topical and nucosal application. 5 WO
Varipgo gietheds 2 own Kby popaaten of/inorgais pastitlet Sutadie not generally
incl %@ﬁ‘vefrg&e:éd'i% ?%ﬁ%ﬁﬁ&?’l{s%{bngfw’iﬂl’l Ry igar%hﬁ:ic BRIEhC ll“ﬁé IQEJE,Int invention
0 not gener al I nclude active nolecul es or other
is digagted tie thg | perrgssitrakingcsaidrivergand rerédlesraspreially iy novelsehgel methods,
in \V!h[?%eclﬂtillxé?gani& regﬁchﬁgngnglpaﬁdQ%lvgr&qg%%dqloﬂg\bfﬂp Fctﬁ/@'n‘fjolecule and
I norgani ¢ particles especially by novel sdl-ge
optigratih othst agents totioroha eactionanigtare whipy sber sliowedaeactihg atoduces micro
or ngm)(iiizgé) li Y)F%a i ?S;armle):(seeh lm%Pl%d Etré paxl'gstelntv %vé‘&?foﬁ% l1 eexaer;lgivg and easy
opti ona other agents to formwa reaction m XEure
for \phepetingnvimemosidetl oinerkanie apdriicies ps adunpeed mioc previcmsly-described sol-gel
maﬂﬁgosized inorganic particles. The nethod of the
present invention is inexpensive and easy for
preparing nanosi zed inorganic particles as conpared to

Toe el Bt S <ela FresE e SUERIR o 3 BEHE S0 AamBon inorganic
elenfeat, tacttvee Bigoaignr(k)s arigoptivadltyarticase L€ mallatide bgdn®(s) having average
i -edi ent.(s) .,and opt.ional rel ease rate nodul ati ng .
Pa“‘zsggfﬁna%ﬁf N 2\??.)5 H&néb%‘ﬁal& H%L{?&fﬁfgir%da iRl pa*F'C|eé§ge nanoparticles
havitif) averagdequsiticlO Giathetel Bf RELMET hiRalt 2000KH "ERY avRAet ipehRR diameter of

ne &I € nqﬂgﬁarticleé6 g?ﬁlng ayer%ge particle dianmeter of .
the PRGRATYHERCAREUODYHE ArrDHIE RACH Ay BHIBEFIEISe PRI 3k tegiperature,
durafibn of RectRARGPAhE kales itaghnReredarel /&t Be blyc ks WithE the reaction
. reaction paraneters, particularly tenperature, 15
MIXYfr ati on of reaction and, the ratio of inorganic
precursor to the basic species within the reaction
m xture. The conpositions of the present invention _
The oBppHEene otft the IPresentriayeatiar Pewidgcopvellddnigleesti ehaqtisy jingredient(s);
havd1geer RETSK aff 1BE SIRL 4r0R:HA, rddl1&aStdgBeR o@%ﬂlﬁﬁtra{i&p%g%tter patient
frequency of adm nistration and better patient
ComéGﬁﬁPiancg. In an enbodi ment of the invention,
In ahRGIHBYRILE OP 1R BPediithahESnkRid, Kid rSRIPL 3 'kRQ:oﬂ“‘prising a delivery
delivery device; the conposition EaV|ng particles
deviggs i fmBRgition ey igameiiclss epmpprisig) jnoogrsicorlementes), aweiov enore active
inorddh Gl ) i (Ve rate modul atin .
ngr ANET L SRRy relBRG e Hoali) SRR B TRERE MR wse for e
delivgay pf) theycopfpositien ¢o mqposi bi omcdsal swhiccalTherdelivicpsiatice comprises a
fvery device conprises a 25, . . .
prosSie B EF on NG Wb SR S BRIAER G Hitprrieniogevice, whieh
delivgppthe caposition ne ¢livatvpeal odeviaa, sudfatash In deprefeats etbediment the

: 1t1i0 t opi cal or cosal, surfaces. In a_ .
ool TR " s et P e RS B o P& Baglani ot or
mucodal siefaceser i ng met ered dose of the conposition to the

topi cal or mucosal surfaces. 30 The invention is

further directed towards a nmethod for treating a
The firevemticin, is ifixcen dirageditoardn, method for treating a mammal, including a human,

with the compositions of the invention.

It is to be understood that both the foregoing general description and the following brief
description of the figure and detailed description are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed. Other objects, advantages,

6



10

15

25

30

with the conpositions of the invention. It is to be
under st ood that both the foregoing general description
wa@easobe2d ol | owi ng brief description of the fPQUN0e®340

de ed desc tion ar e a a
and nieb eay €5y iRy BPhsPt S P18 o ARt PR Ol e
descri'gﬂdwﬁdsﬂth@mvaﬁloal ai nred. Other objects, advantages, 6 V\D
008/ 062429 PCT/ 1 N2007/ 000340 and novel features will
be readily apparent to those skilled in the art from
DESEREPTION oW TE 3t aWisdsS descri pti on of the i nventi on.
DESCRI PTI ON CF THE DRA gure 1. shows
Figurg Joshewy ¢ wednlfndepignct Wz’ereé%?é% aa%s‘fg@wﬁgf fedingy @swi'?]gfelease of

nanopaRicMiatel & ﬁlﬁzlrcﬁﬁﬁi%uﬁfe cdﬂﬁi@@iﬂ@ﬁ tTHe WsnfbIPhas the followmg components
m croparticulate conp Ion. The assenbly has the

temp%vqeéwﬁgpr@laﬁﬂén%wéng E’@Fﬁ)@? 2edle Deprtsier tﬂr‘%‘és‘% gack with metal
disk tﬁ@Wﬂh'rﬁleeP bR 4Y, latysRIEE Wh 6B bac MAWIRHer dasﬁéfs@dm/@) S

sack with netal” disk trde with rubber band (4),

di al ysis bag wwth air sac and powder dispersion (5)

Figard F PR AU, A3 ks ChoRi iy pelieants! Wﬁér/a()s();:r’nl using

cl OVIr acet'ate buffer/500m using

usp I]z?édéii @gatfmgdeﬁlywﬁgoa@45étpysﬁns3bag/ 50r pm (n=3). DETAILED
DESCRI PTI ON OF THE | NVENTI ON Bef ore t he present
invention is disclosed and described, it is to be

DETAHJED DESCRIPAION OF THEANVMENGHON1S is not linmted to

Beforh tﬁl?e e&@srem ﬁ%n‘rﬁ ﬁri)sr 8&?&% §Jde&%§crﬁ)@9 1m§tt(? [)é %&Irs(?&%icthzg%ﬁg invention
is nottlumgd nmtldepgrteelar pmcqss sta;bmdmtdgelslm:dmssd ldyeing a”sanc}t ;bTecess steps
and maa?er snxgqlaﬁ%{rgl{s eSome I?leé l s> s%st% f onEiFr);H)oﬂ El%lat Felgn)es{%{mmology used

artreol‘s di'ent s 0N a
herein Btuaed fal tﬂieOpurbXBe loif mzstcnblgg aa'tltthﬂ ehttodandaits e apd B3@nintended to

imted only. e d.clains
ve 1y B PEriedhs o RS pies RN X Y PRBTLAE P e s ane
eqmvaMnmthmmofpeC|f|catlon and t he appended cl ai ns,
singular forms of "a," "an," and "the i ncl ude pl ur al

unl es the content clearl t es
e muieciofith ot 5 BRI ATa T Batah ) e Sty forms of
"a," 'tahﬂt andS"thet ifcide Cpltn@l tdfercmodyileds th 6bdgHtCatarly dictates otherwise.

environment. A polymer or polyneric matrix is
bi oconpatible if the polyner, and any 25 degradation

"BiocBm@stisid"s sedll thhan Palyy Bktandd’ €ha Q8- 4R Xokict & &K body or biological
reC|F|ent or biological environnent and also present

envirginedt o) PPIYARE oftobtRsTicomatridt Sebiosorarptipiee ithihs| Befyman and any

degra@ition REARAL of the Palyinek |28 he?n-to?icocg Qﬂ@ﬁ%lp@n@ ot bidid¥al environment
substance i s not toxic to the body bi ol ogi ca

and a@ﬁ\nf?ssmilglaﬁca}nhfiélé&erwtﬁaﬁfiepté oaghe piokgical SedenaeedA particle is
biocolPRGbl€ P tRNsuBXhRRL is M t &lic AN td?%lol@géﬁailvﬂgnlﬁem s intact

sol ubl e particle may dISSOCIate n a given ol ogl ca
particigg or podipiogialed 9D (toBinseitegt andabheounietinka spaengly eluble particle may

dlssoc\ﬁl}mﬁ% %ﬁﬁlg&?ﬁlm&élcﬁ%vmrﬁ%t)dom degrade, or erode

"Biodegradable” means that the polymer matrix can break down, degrade, or erode within a
biological environment to non-toxic components after or while an active molecule has been or is

being released to form smaller chemical species by enzymatic, chemical, physical, or other

process.
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bi ol ogi cal environnent to non-toxic conmponents after
or while an active nol ecul e has been or is being
wo edogmsred to form small er chem cal species by PCT/IN2007/000340
.enzymatic, chem cal, physical, or other process. 7 WO
An ?@E%m&%‘z@t emﬁ%%‘%m% inyggtion. iy AgaEEal fodtpeiRipe @ metal
compa&R radi gl ﬁstﬁ)h@reﬁrsﬁﬁﬁﬁi hidieN tHeRdf. Tife ﬁao@hi@rdoﬁlponent may be

risin ne t.as well as mxture
Se‘ecaegq‘[%@ %P%ffgﬁ* éLiﬂ alkpline; caph gistils tre@%ﬁ%lnemls paRecially:
zinc, B@lciume QSRR RnT, FimIuaH, @H%r Qtﬂun%hurh GRlanfhhkiahd, ﬂ%lr@@lttsahfdrates as well
al kaline earth metal's, transition netals, especi al | %t
as cogpbpationsherpfn heviagieasie gleinert mayrie alkoxide; guide, aggtaies axalate, ureate,
or nittdte bARE MR SiSs W@k By&ﬂkst ferebydrates as well 5 as
conbi nations thereof.” The inorganic el enment may be
al koxi de, oxi de, acetate oxal ate, ureate, or nitrate
The tgrm {3réivenitzaadians] eompsisosed druasvhhy@ncaltt@gllx hestve dfigreditns, biologically
activd %Féhleﬁ%r'c%ﬁnftrl%ﬁ% fiBedieONTPr I S€s a drug,
pharmaceutically actiVe ingredient, biologically
~active ingredient or cosnmetic active ingredient.
"Mictophiticlopa shallohess, pargtied Havime amgragearatticdd dismbtavbaigw A0@mage one of
the PR e o AR L B g Moo NG e il s than
ﬂmum&MMmg particle dianeter of | ess than about 10 m
"Nanoparticles,” shall nean, 'particles having average
particle diameter below 2000 nm In preferred
"Nanejprniiadé site sitad mh@ [:[Darttcleslha&nb averagn pavieleadgjempar belewe2000 nm. In

TSRO QTADS, SL0UR ol oL 2L LG 01 LTAT

conswtmg Qﬂfﬂmm ab‘b!ﬁt hmntto ab@h 000 dribhboid 10Asn WS&BuNBIBAR., about 15 nm to
ab ﬁ%erage particle diameter"” is used to refer to the
out
i°Zeof particles in dianeter, as neasured by

conventlonal particle size analyzers wel | known to
Asutggse.skilled in fHe aer such as 20 sedinmentation_

sed Berging | ayerage g%r{l? § glme[._? is Hﬁagtt% Feterdp the) sigejod particles in diameter, as
meassipé O bOﬁ@ﬁﬁ%al basee sizk g dyz%%a’télﬂfrio% t0khddyY BRM ELinl thOM, such as

usi ng transm ssion

Sedlscatterg g%} ghnology an
mePEEe? Bl §%@B@‘°€Tﬁf9}0“oq0rre@éah FRCRIEOSPRIG tasehlight scattering or
dynarricClighs eeperitSteMindMgyXm BinkfiFA6hisQ0n @Péa%n n&roscope (TEM) or

conveni ent aut omat ed Iég t sScattering techniq

scan wen Jigigiiopa (SEM) aiseRay digiwctior ¥R} |/°ng3nwarrlcnt@htemated light
scatte$1|n§ @eoﬂﬁi@hé’ &BploP a Blbfibd BX lasgrel éh? @cattélﬁ‘gé;paqpae ¥1§ §na eycfe? or similar

glca presents the vol ume fract norna
deV‘C‘F T sisofypiallyyipEserds éhesyademe dfactier, triophelzed nfof lﬁndqmagcy, of

iscrddd Is | i@ SludiRg Pri i
di dgél 784 ¥t Rafticles ﬁ@l difg PrmPaA gﬁrt @Qg %%?&l}ggg?r Ev%gl%meragtl s. X-ray

fraction techniques are€
diffragiiqnetephmiquss arroalse y\sfﬂeéy usgidzwhigin detsmﬂap@ thadrysta\sezal ad shape and

revealsnlﬁlfbr rﬂgﬁdnogbcﬁp(?ﬁ)et lgp[gll d‘%%t]aét ugg.l{eapcr}]llemlca E:ﬁl)'lrgéol’lsgfon and physical

chem cal nposi ti proper
P“meﬁﬁﬁéfmaW§M830 The present invention al so enconpasses
particles having mxtures of mi'croparticles and

The present invention also encompasses particles having mixtures of microparticles and
nanoparticles. The particles are inclusive of “primary particles”; “secondary particles” and
others thereof. In preferred embodiments of the invention particles may exist as loose aggregates

which exhibit secondary particle size in diameter ranging from about 200nm to 20 pm and
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nanoparticles. The particles are inclusive of "primary
particles"; "secondary particles" and others thereof.
wo poopioefsed red enbodi ments of the invention parPCUiNes07/000340

may exi st as | oose e mhlc n
primapaaray 678,12 ATHET SNELER TR FE FIm Dot SBRnE ok than
sonm20 mand 8 WO 2008/ 062429 PCT/ | N2007/ 000340 pri rmry

particle size in dianmeters |ess than 200nm preferably

| ess than 100nm or less than 50nm As used herein,

As usecﬁ‘p@éﬂ] «a¥bith wiR b RAGS K08 &YSoﬂel‘)S@ﬂ&agf skeit ¢ thamyt and will vary
In the art and wll var ext en

to sondrxtenban Becontgxtip whiehjitis ugedug%l&re g u§e|s‘ é) edprn ﬁél&@ arggnot clear

to pertyﬂﬁ 0 S{drﬂ Y\%él&h D irffhe aRQhvef iRSontekOin PRTIEH0IN S BEd, Tkitshiufraryl mean up
e art given the context in which it is
topmasemnmgé%é@ﬁ*hqnaﬂwuﬁéﬁﬁ“up to plus or minus 10% of

the particular term Present invention relates to
particles conprising inorganic elenent( for the
Presenteihvangiply raddtesniot faytécles QMPFHERS HIOERNIS etlfan fer é)??ddeézﬁ?wf active
mgm%é§§Hﬁﬁmmkgﬁgmﬁﬁﬁfﬁékgally present invention relates
conposition having particles conprising: inorganic
el enent (s), one or nore active ingredient(s) and

More, upe'cﬁﬂgl )’ ?Poésgﬁtemnﬂ&t CelRAYY aé'o'lﬂf)gsm@ig (o) pardiSled ofprising:

invention relates to conposition .
inorghidv ielegepién)t pid esmonptive ingedidnt{er guinortionallyerptgssq ge mdulating
a nﬁ§OUt 0.1 %wwto about 99.5% w w;, one or nore active
M Ygredient (s) in about 0.01 %ww to about 99.9% w w

‘and optionally release rate nodul ating agent(s) in '
i GRS S8 PR A B AREL B e
elemé&ishdeboof 0.pre pawab iabsut OP. SQ’OWP’QSJHB IOOIrrB)rthaGllvngngredient(s) in about

articles ¢ risin i_hor gani, c
o001 By BbPyct o Bu i cp e i ot 1-nER e R8Tt ous 000
% wind ub@it 759 vagestitfstptal BigMet hods of prepari ng partlcles
especi ally nanoparticles are known in the art which
can be broadly categorized in two classes, Top-down

The %Pe@élﬁaﬁh&ﬁloﬂnﬂs@(éh&@ﬁia%s aﬁ@ﬁ&@CdﬂeﬁrepE@ﬁordQ)Mbomposntlons having
pproaches starts with | k material and, breaks
partiles, GOTERNE ADGSERYS @ieagen{@%ﬁ O e 6 2P Ve HEFIEAI) gt optionally
relca®d ARMmddarBhebgefey gy to form nanoparticles whereas
bottom up approaches synthesize material fromatomc
or nol ecul ar species via chem cal reactions, where

Metﬁ’(gcﬁCdfrﬁr%arlﬂérﬂah&he%sesﬁéc%\{‘(y'rﬁn@éa?—tﬁ:lé’?.oar& %B‘Qﬁm\ the art which can be
nanoparti cl es. eni zation and m|ling cones in

broadl o EEE L INO GEB | ARca D Proase and By - approaches. Top down

appr%ﬁ%%ga{r% hhthSlk AREriR86 bREkSE in®\SnalRPpHIBE] FAibAntcsI0fRemical

or other form of energy to form nanoparticles whereas bottom-up approaches synthesize material
from atomic or molecular species via chemical reactions, where precursor particles grow in size
to form nanoparticles. Homogenization and milling comes in Top-down methods (principall}’f
used for drug nanoparticles) and precipitations, polymerization from monomers,
desolvation/salting out/ Solvent evaporation/solvent diffusion/solvent displacement for
polymeric nanoparticles and sol-gel method are classified in category of bottom-up approaches.

Other methods for forming drug nanoparticles include Aerosol flow reactor, microemulsion,
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desol vation/sal ting out/ Sol vent evaporation/sol vent
di f fusi on/ sol vent displacenent for polyneric
wo208p6ex429 cl es and sol -gel nethod are cl assifiBCI/IN2007/000340
ca.te ry of bottomup a proaches G her net hods for
supefegifip gf\{ uig-bisehandpdit t inilleg | (Nenesastal®r okashnalegyly high  pressure
hombSAGEQ DI EhiReaVLesi on, 9 WO 2008/ 062429
]OmF%T%I N£0167/ 0003@8 supercritical fluid-based, nedia
mlling (Nanocrystal (D Technol ogy), high pressure
Mord QPERGRANZGESenf iveRnHARS (8 IhorShdrticl M SafiBRtdidsC lebdred by sol-
o ?%gent l%\E/:er?tl on rgl ates to Cr% cr ocpartrl gﬁ@% > Blleb rec by so
gel m@th@bafﬁlt tml@bverprﬁpﬁﬁhw ingyedigots- to Sugah amétanodal th@ureSt Thlee present
fes! 1
mvelq%n rglg{ey tQT%l HYCe r?tol? gﬁn érﬁlﬂeg nsht%e{}% c?glgrgamcr@kmds, prepared
by Sqlrmi @mlpqslsc fcpjgh@ﬂeln@nopﬁaqtuvg|11ged1<g11;ﬂ:tq> }agnan and animal tissues. In a
P . L ds, . _
prefeg{}agt%ﬁlggﬁllgn?gﬂ%tg?H%@émd%{rkgifrﬂ;@{nf&% ? %aé%x IFI)P F%I eekl con%/entlonal sol
gel kyncreris amdargnpfréts mpdi§icamns lknowan 1prthéelrtrédlclen‘modstmemes will be
blocom}?]atlut}ﬂenf)Jrfc))%r%xg1 %8ta9[o%\$teg1persayu§%slhg§?:Qsﬁlg%%aeﬂy OE)elaxtpgre scaHe produc}{lon and
are led dkfensiag foonmukagonm in the art. Such nanostructures
will be 10 bioconpatible, produced at |ow tenperatures
and easily anenable to | arge scal e production and are
In ah embodirmprinide \tﬁnds&udﬁf&ﬁ@foﬁ@lﬁdlpleseni fhvaiticAnfrodiico bl sfoh@el processes

ostruct ur resent invention qQduced
sen B0 Gt oL e oG Gr G JrasigeD ciler o o Suspersion, o a
preciiebr fomhdaghysd ﬁﬁﬁpouﬁd 6f3ﬁkaldrr(bﬂt @xﬁ) Rk lﬂﬂid &dePsr alkoxide; hydrolysis
rec for med i a compound

(acmfcl){ ens'ﬁgyﬁ?d)(%tﬁga ﬁ@r f grnb -Q8 gpups) lafxqod@tamed mlxtufre e a

solufiohdi0h wsncﬁda(las@s&ngbn bigsRnkatsal; YéBddndeRdatibNer @meewr@ﬁfor M-OR
to form groups. The so obt ai'ned m xt ur e,

ERRRI I R SOV Ry AR Vit A JVAT S SEV ISRV
O--NPROE Ofthe ez D byO bin tiRGedde - GHuRS ll%lmls&%ﬁ”{%elatxon) and by the

according.to the reactions M-O+HM
contefppprypeoysipppation of apatrioralled pedT bee! sy deidyied thy perus monollthlc
body BE dBBS ByOh cbﬂl@olle'dqwlﬂan‘tl'e%%?ﬂtl(ﬁ{ {9l RAhdd Qémgél&* erf)}tr h€solvent
20 cont enpor aneous formation of a matrix cal
supetighigicq) éxtraghign fepradyce gergela por ous nonol it hic body or
dried by a controlled solvent-, evaporation, to
produce xerogels, or by a sol vent supercritical
Altegatiyehi tthe pracesspmeniiteo e thegesesof Mpmpiatatmiokeshies dubieg the sol-gel
VBERGCRERY t
convers S:Tg&g tlﬁ% osf(l)lgtfgtln?/a%oé i3 8@%%8%&?%%%??)&2 ellgc??'l 88(? ﬁgre morphology.
Exafflldﬁ $ush Sﬁﬂctmed@reedhesn%gmrweﬂrumﬁurds medrd- rrweép'oncad soocteres etc.
trugt ure .
T
he %gd@égllrng%gulgst lﬁé}apg En%ggagfc or %gglgm% melfa(l:lrszzg.:lgsS %m?ﬁ ogg(amc é%olecules such
as p@ty@thyleﬁh%lycevhplcmgec}mm eotfhest nrayleh&esl, Hapughrrytadbr templates, room
al aI ts, small organic nol ecul es, such as ‘
temp%Fa?ﬁQl ﬁqugqh'dse ycol, long chain surfactant m)I ecul es,
I I quid crystal ten‘pl ates, room tenperature ionic

In alsb&%cdgmt?otd?men%%ol gel process is performed by following steps: Dissolving active
ingredient(s) in solvent to form solution (a), dissolving inorganic metal salt in solvent to form
solution (b), dissolving a release rate modulating agent in solvent to form solution (c), wherein

an alkali hydroxide solution is included in any of the step of ‘a’, ‘b’ or ‘¢’ and mixing solutions

10



10

15

20

25

30

35

In a specific enbodi nent sot gel process is perforned
by follow ng steps: Dissolving active ingredient(s)
W(i) mosmlmesnt to formsolution (a), di ssol vi ng | POT/DNE0072000340
salt in solvent to form soluti
@, & %@dom (héPra # @resipiiater dyinenBe RIeatPitA fa@eﬁﬁt h i PP JRfitrm a dry
powdePcdn®BiieR! ution (c), wherein an alkali hydrOX|de
solution is included in any of the step of "a* , b’
or “¢' and m xing solutions 10 WD 2008/ 062429
The d2fihb bf‘@x@%?écﬂ@@%dcgn bé ﬂame D lyopmflzdtion, spfay d@Yiflk 8r spray freeze drying
precipitate, dry the precipitate fornmed in step (d)
teChm%lef%P?ﬁ“HnﬁWSt Efwtgller conmposi tion. The drying of the
preci pitate can be done by, |yophilization, spray
drying or spray freeze drying 5 technique or
The payydist erapnasition oh teawdsentineniowaey be epndied ks sush opfnaythe formulated
esent o C
o B o R o Bt oot g others by
techniqueaikiovai tatarperson skided iothe ajel , suspensi on and ot hers by
techni ques known to a person skilled in the art. 10 In
a further alternative nmethod conposition conprising
In a ifwdheg alitmatdleemethvd antpogitidropenrising inprgheia stemand whdtdprignally a

relea@%ﬁulﬁ%ggﬁr@{cﬁg%e %%raeﬁslgef ﬁe F9n§ah}eé foc”oI OrYg\%ﬂ SRt dissolving

inorgamic fnpatah sslb il tai z@lhve(lta)o fodiin se bitivn 169, disim‘#mg malmetal hydroxide in a

solveﬂ‘%’tgrfgrl%vgoﬁutlon é?) %golwgg Ecéltvg i f Ogirr%é gorpg-l?er(nhzcgml\/ g qorr{l Bolutlon

(©), a‘ddmmaﬂ(aﬂluheta)lnhyﬁﬁomdb) of ﬂ)didlonQb)iiokmllutlom{t)atlo floytal rsobatiche (@) adding
sol ut | ol uti.o

morgala;a metacl) salgge sé%nn i?ongf%qrecgéfggersbqn %ftsée}B (g)a) stllrréngbqhé %}ig@t solution
of (e)jtosa)ﬁi'esdtﬁmuwcd tihepnd lda)ve,stn‘ié ¢danle ﬁ’gkﬁd@esﬁﬁﬁéﬁnﬁrﬁﬁéaﬂon and washing

ern1n time and
with 31e8 b B e toh B A Gl B o g el sebent and finally
prepaniag lakIng thiskdningvat eikpaéion east once to formand further
di spersing the nanoparticles in solvent and finally
preparing gel by thickening the dispersion . 20 It is

It istt® HReuntReescdt 0Rf ahfahodfidatiBPdh fth€ &deOlhd hahhg b Q@dlﬁ(ﬂfj of the
manner of addition of the conponents in the steps of

CompepR in; Ay SERFPL PaTa RS the dprepatiisics which 1spRvieusso ths pemen skilled in

the a & 3QNnAKdivd &Fdhd freschi@véiibni S al so inclusive of the
present invention. 25 According to this invention,

al kali hydroxi de can be present in a conp05|t|on in an

AccofiRHRtthik 'irRl@htlcﬁ‘ib Qi g%cfr&@ppaﬂtbe SR gc;esﬁ[oﬂ% X? 58t from

about 15 to about 6 based on 't he
abou hip abewi9Sh MEsrRrefaradbr idim gbaue 16 ki ol i Onaklﬁt fineg weight of

mec&ﬂgggghent is present in the conposition in an anount
30 wei ght from about 0.01%to about 99.9% nore
preferably from about 0.03%to about 90%

According to this invention, active ingredient is present in the composition in an amount in
weight from about 0.01% to about 99.9% more preferably from about 0.03% to about 90%

most preferably from about 1% to about 80% based on the final weight of the composition,

According to this invention, inorganic element is present in the composition in an amount in
weight from about 0.1% to about 99.5% more preferably from 5% to about 95% and most
preferably from 10% to about 80% based on the final weight of the composition.
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nost preferably from about 1% to about 80% based on
the final weight of the conposition. According to this
WO poogi6l4en, i norganic el enent is present in theCT/IN2007/000340
conposition in an amount in weight fromabout 0.1%to
about 99.5% nore preferably from5%to about 95% and
Acco{gﬂ'%[tlo tﬁ?;rﬂ%ﬁf @a@é Mocﬁdl&mglag%t tispradeatit tmmsmdn Onart dnéount in

he conp05|t|on # /062423 9% and (
weighR@h a@gmp@ld@sn@oum@c/emareﬁ@efﬁe T SO it RO B4 and mos

190 38605090 DabldDR eI fidaNwhiBR: FOREREpokieiBnl N an
mﬁ&%ﬁ@ﬁ%ﬁﬁhg Omgﬁg tofﬁon1about 0. 001% to about 75% nore
preferably fromabout 0.1 to about 60% and nost

AccoPJlr?ggiﬁrtﬁl? iNye ﬁ&fthe QiR n?e@a@“?dré@% t%aséfégte@ ﬁofml"'lﬁht fib@hited to KOH,

nposi t1 on. According to this
NaOHviehk; tholfh M%Dklazl hyd’fﬁﬁ%‘lhe!mfcﬁpéﬁ?‘a@nf‘@“é éheeeéf ed from
but not limted to KOH, NaOH, LiOH NH4OH, My(OH) 2
hydrat es thereof and conbi nati ons thereof. According
Accotding tre thienineerttionrihe halvansluseinin the sal-gah presesssis| selgsted from a group
conS\%ar{geoefS v%%%‘[rs éeéaﬂ a%cﬁxgi {ncl%mngé)g{ ﬁ)&qlmlileg 16 Qf]élllzﬁ’lbl fé@ha%l n-propanol,

el not m t éd

1soprﬁﬁnbkaemnll qorrﬁin’malnmd thergoHoropgandd spemes @Fﬂlmm‘[ ngh bmlted to, acetone,
ons r | Ci @ cl Jde b !

eSS A" SRR, SR SRR e MO st
mesity®&ing adlytdyloéthasramchbmmeelme, dhirireferne,, propygeegiecol.ntrigthhrntamine and

@- %Iene mesi tyl ene, diethyl ether, dichloronethane,
comIpiBPHPEER- pr opyl ene’ gl ycol, triethanol amine and

conbi nati ons thereof 15 According to the invention
ACC%&]E%BQ : }(E:ekgrwgrrl]t ehlc %glgge%ﬁ%n{ ASS, gut{oattgﬁmtﬂgt% 8{11g%sitions of the
presdnft @VeRtitn RrsleBel flonMbitege b6t ltrirddNarkagiinn g@uagua@Lgn’m locust bean

| ocust bean um, and ot h ients listed
gumiapd Weothﬁﬂfawaﬁxwwré%@?%q nhe 2” "EB %E@?ﬁ'& el y, the
process may involve non-hydrolytic sol-gel process in

t he absence of water = carrjed out eactin
Altegipiyala e PIOBESA | "SaYoinV pht -k BRSSSA Y dtecipgence of water

carrn@df GM)ﬁreQ&in‘é%lky@&écﬂmeﬁBWdﬁdtﬂ Q8oRide@GitH aBBFRES, or@dnid BEds, acid
In preferred _enbodi nents rel ease nodul ating ‘

amb@@@ﬁﬁ(§Ydﬁﬁﬁﬁh@*@%hﬁbs|t|on are selected fromthe 25
group of but not limted to natural polyners,
synthetic polyners, sem . synthetic polyners, |lip

In piggoreed eabadimenisrraleassmagplting pgeat(yundhe sssmRpsisien ﬁ&rﬁe&‘é@d from the

groug0 ype(h%P gﬁﬂlgg to SHAEREISpol AL, Ssynth@ﬁ@%@l'yﬂx%rs, R&RL bﬂﬂ?etlc polymers,

tides and conbinations thereof. The nat u
lipidsy wakestand rkuraleer sygihetingumng WW%F“%p@@P%ﬂaF@a“de ‘sugars, salts,

prot?b%ﬁq@r?ﬁgggpkg p&fglfyﬂmo%mggmlﬂyqug 30 is selected

not rmted to polyacryl ates
polyners polyethylene oxi de polyners, cellul ose

The RS tuya?TE %%Petp r%grjﬁ} %/?nﬁl% i& E(?‘lymglj'elsﬁe%%ﬂg) ’bloggéré{éla%?et ﬁocliﬁﬁer or copolymer

is selected from the group of but not limited to polyacrylates polymers, polyethylene oxide
polymers, cellulose polymers, polyorthoesters, chitosan, polylactides, vinyl polymers and
copolymers, alkylene oxide homopolymers polydioxanones, polyanhydrides, polycarbonates,
polyesteramides, polyamides polyphosphazines, shellac derivatives and combinations thereof.
A polymeric material as described herein may include a monomer, polymer or copolymer

composition. Monomers are those capable of forming a macromolecule by a chemical reaction.
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copol yners, al kyl ene oxi de honopol yners
pol ydi oxanones, pol yanhydri des, pol ycarbonates,
w@oiogeetsey am des, pol yam des pol yphosphazi nes, PGITEN 2067000340
dertvatives and conbi nations thereof. A polyneric
Suitabig exdmtlesainchids cy i(bedtlyhecedin menpriende-adenethyiometiagrylate, methyl
amyEﬁhMH%ﬁg@ém 1@Re! ymer 35 conposition. Mnoners are
ose capab e of form ng a macronol ecul e by a chem ca
reaction. 12 WO 2008/062429 PCT/ 1 N2007/ 000340

In a%ﬁé&t’ﬁp lp?ef&ﬁ% ﬁ&hacr y gifsg atk rﬂ?c&itﬂ?ﬁln)l%%gérff al% g n%ﬂlg'ge{ie};:fed from

gdamcbyWats#wnhhmaugﬂecmﬁs@umm@MQNFﬁdCembuuhmsnhmt@1ease
rate nodul ating agent is a protein selected from 5
gel atin, bovine serum al bum n, human serum al bum n and
The celedsé rai¢ immdslatihg pgant canl fuethereheesipated dtoan thedgrbeyt covgprising of cetyl
. t f r I f u
pyr@gﬁ%r ?hg‘?}nﬁhge’ g%ltapﬁ caPeqn pp%ogpglgﬁc%& 569(&}1% :Eﬁ%%goq’gg‘f% tacahma cholesterol,
tragaaishj Btear[idﬁcaspihdtemztékqnudmxdhﬂcmdﬁ, ghlyiomr eteara@u nglaeadi monostearate,
tra ant steari enzal koni
cetoffHt LT e iirad el e Meg Fberdftai sOgre p A ctiisne kol
ethersetpoliyble;aeltl)weml cahol Qll cletionimey, q@blox gy aicl yorbBiganndatty acid esters,

,polyﬁtg}r/lg%gt(%}{q% e%ozi’e@a %ﬁ? %yﬁlt hr\alllggni?lsxg? !b(l})yéléide etplglyoxyethylene stearates,

collcﬁdﬁl ynbcmetdtbydcen @h@s@habd:st acﬁtiuﬁlﬁtdb&’ecﬂs‘;ﬂll@at@S:hﬂfoﬁymethylcellulose calcium,

yI ycol s, dodec trimeth anmmoni u
oo ST BRr IR sl e tiio R0 st me rctiadslilose,
hydtdkMyﬂi%llul@EK}&@b@hﬁﬂosesﬂﬂialhfﬁ (ﬁ@ﬂﬁﬁsﬁa{llzw SetitiRose, magnesxum aluminum
ydr oxypr o

hyl cel | yl
BT T R
pher@@‘ﬁbl‘}’/ﬂﬂer Wethhothele bHdd AREforkadihyds, W&Jamélsc %Bio%ﬁ%@s a charged

hypr onel | ose ﬁ;thalate noncrystalllne cel 'ul ose
phosphef s j dipRtdlPulrsvsiAates diallylestars ofr sodiumapidfogwicinic acid, sodium lauryl

sulff8 |y B%Jl alye@BP bulfoRRky, VﬁlQMk@@)é‘f@erbs@%rate and sucrose distearate, p-
tetramethylb é% phenol pol ynmer wt th
W?’i*}é

1son%1%yﬁﬁ;‘e)écﬁ<é(p%l)\(r (glycidabs fi@ﬁaﬁ%){l lgl%gp@gaﬁgiegyl B-D-glucopyranoside;
n-def B’X%Qﬁ?}yraﬁoﬁ!@@rlgﬁgdecﬁhﬁilﬁ’?fﬁlcb Bhfhoside; n éiodecyl B-D-maltoside;

i octyl sul fosucci nate, dia estérs o
heptéftﬂy’f nethylgluganidegn-hems baie-1 gilluwpyra@gwﬁgtrehepaﬂ IByHD-thioglucoside;

n-heR@ $et]b%'iuc%wr£96§?&eesnon%o§i Nrrﬁéhﬁgluéﬁrﬁﬁgs% r%tyﬁ%arljaélgcopyranomde :

sucrose distearate
octapeygrhomgthpisbisexidso hy)c(ygl $ cDeghhicopyranoside; octyl B.-D-thioglucopyranoside;

1

yso%@%rﬁgﬁ?dugopwgw C}é@@l%l«%? Fgﬁﬁolﬁgt%ﬁ tdSByart%Yﬁngﬁﬁ -vitamin A,
PEGrvigonre Eytand@n -CDB@YIUOS py mamlomside anth -Vdiyﬁﬁ}aydlldone a cationic polymer,
a caﬁoﬁ' mpﬁf}ﬁi}e e’taa c?tB-%Pﬁ ﬁqoééc%hgl-rﬁrmt dééatlgrrxllg %gg’{”gfe‘éﬁa cationic alginate, a
cationfd- t moognblmccsc; ﬂecomp’a)uhdaxgla Reatln@d uqopyphatipigk,de;cationic  lipids,
polym%{l]lgﬂlr%léacry& %I uzggv#ly AL rflgrgum bromide, sulfonium compounds,
polymmyl;pmtmqlidohb-ﬂ'&ilﬂnyﬂhglaumﬁmhgiﬁ‘mema@?ﬂaw dimeth$1 sulfate, hexadecyltrlmethyl

osi,de; D-t hi ogl ucopyr anosi
ammfgluﬁu Sozyérfr% pri\‘gg& W& &)%;Fqu sd qu%a&h& ({)nélfrmcompounds benzyl-
d1(2-l€E63=0@fhgl)ethj/lemﬁiond\af ibr@hidy,e codBhfe- Minteyl Narfmonium chloride, coconut
ndom copol rs of vinyl acetate and

t”m?}Fﬁ)ﬁm%?af}%lgl t?ralg c%coggtt Sﬁqyln‘&:‘lbxﬂr%}hy ammogiyny ghleride, coconut .
methyl dippdrggithyl alrmﬁinhL@m beon@d, Y€ &Ryl d8moRiueRER IS decyl dimethyl

cel | ul osi c, C c alginate, a cationic
hyd”ﬂ’&ﬁ%} ?WEPP’&‘% Hﬂﬁ%ﬁgﬁa decyh d%&ﬂ’f.‘/é By &ropysssphrBIm it chloride bromide,
cationic |ipids,
13
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pol ynet hyl met hacryl ate tri met hyl ammoni um br om de,
sul f oni um conpounds, 30

W@ologwe23ge pyrrol i done-2- di met hyl ami noet hyl et PEINZ0GH/@0340
di met hyl sulfate, hexadec%l trinmethyl anmmoni um

Cra.15 Idfrogthnd ehydpniosibib AMMenEEHERIOMEs Clquzﬂlméﬁhﬁbwdrawl monium
chlon% IEPOQ'@HQ S vodBRMZ el ( l?yd@d’kly&ﬁﬂeﬁxhw&ﬁhh XhREEBNEsHFhut dlmethyl

coconut trimet’hyl “ammoni um chl ori de, coco H
hydroxyethyétqmyhorawmhromqgr@yﬁls@é trn@@&gﬁ@nwxw| methyl sulphate, lauryl

dimet lhlye E}qxé(ﬁ{nﬁ}f%un@mﬂﬂé‘maﬁm Qi'thgﬁy! QPN Ymon{BY M¥dmide, lauryl

roxye anmoni um brom de, triethyl

dtmethuhwmrmy)e latrmrqnamn chdedqd, lagryidineapy! %XWGY)@%V@%%Wm bromide, N-

alkyl nﬁbgﬂd ethgﬁ)leﬁ’{l))l gﬁmbr it ahlghﬁ@etl\h%%/ %%%Wﬁ&ﬂqgll-benzyl ammonium

chlorlmrtm@ﬁcifyl@xmenmzarm@odumepwyndqwmr@kytrmy|drmethyl didecy!
YON| | t

ammozsu Iunhor;'[;]de ngkgdamg]( a 8‘1 é/([murtl g@m&@ Q%lmomum chloride,

tnmeﬂnyldmmoye:hhydlhcbnmhm-unmnedwnanmcdwm sdtsodigtkyttdmegtiyglgmmonium salts,
dr et e r

auryla )X "Hé?rhw Su?n eatée OXYIaSCrl ﬁ%ﬁ?&%{kﬁ&f&l%@%@ﬁomum salt, an

ethoxﬂmnltuﬂkﬂhlmmdeuml asalty | didkytbtriagrie bdatkylemaramomi ughloride,  N-

dldecglmnﬁ]}yz e sy ¥w 8?[&&? h)f\! Férg%egﬁlg%%{%%eﬂw nz{n%m)mum chloride

monohydaeede, Nl-\i-lk)addﬁyh) (C]ii%ne‘tl&)ldl netapithplarezhyll amrmmnuwm chloride,

dodesg B hBEn R ARG TRt R bENES TSR T A BP g fur

trlmemnﬂfimeﬁxaheahkﬁid@hlkyﬂbelﬁ?ﬂydﬁletylb/l arﬂrﬁﬁﬁiﬁmwhﬂcﬁhilepﬁlkyﬂebenzyl dimethy!

ammgﬁq?r% L(b?r” Q d@ pit Fﬁ@ﬂ%@? d nﬁlltu{?lﬁl%)rﬂlafc{éa ){rlmetthyy amponiam l%lromxdes

Ci; Blnferyit Er‘nﬂi@hiﬂiﬂ HFHR et MdSEL18enzyl methyl ammonium chlorlde poly-
dlalkl-dlrrethylammnlumsats 1Ola1!; [ trimethyl
dlallyalf}%‘qlwllqu@h d%hloréq%o)&m dimet }}/ ammomum chlorides,

alkynah.lém?mhﬂ%hwl di RdigenRIREONI BTk ral t.mékyl et bexthat®d chloride,
tria ammoni um sal t, dial kyl benzene di al kyl ammoni um
decyl&fﬁl‘f‘éli*bil%j@mowmdl decyPamigs: hyl  afiefspyiGishelamgretien - bromide,

tetra&%}lﬁ“ﬁ%ﬂ&%n%tm&hg@nrﬁé‘chylmérh'ﬁbmﬁﬁldPil'drRli@ POLYQUAT 10T™,
nonohydrate, N-alky 2-14) dinet hy|
tetrab.ufyéa@wwpmet lpfymlcg:m[ﬁqqucyﬁn élhqnghylg@momum bromide, choline esters,
I h |
R
pyrmmmn@ﬂm@hl@hd@le%“&l Mynbﬁéwzwd reetyleyyetiaasriamines, MIRAPOLTM
ALK?\rI [ e, al%ln_:%/hldg 3§£lt %tepgfgn@mné tUx?cf& dl%ldecaz?ollmum

net hyl | um ror d tri met amoni
salts, [praspriathdsjuate @Ry aqrylmgtdhylmegmlm qymebramcd)ggers and catlomc guar and

yl triethyl ammonium chloride, poly-
°°‘“@I‘%§?‘%&‘%§‘gfet hyl ammoni um chl ori de (DADMAG) , *di met hyl

anmoni um chl ori des, al kyl di met hyl ammoni-um
The %)2183?9%?1?5% %g?tﬁywrgsrﬁ%m(/a%%r h%/% @%ﬂl&%n&“ﬂ Emr&gﬂ lqc SOIgents lipophilic

solved’edaombcttaﬂte’t bwstmmlvhwkdam(gnpdbmers surfactants/emulsifiers, fragrances,

prese{\‘,a? & yit.;‘.%/? tr [ﬁlﬁgtﬁ?% 3%{%@1&%{% ?rﬁtm@%ts, keratolytic agents,
dlhydrat)faéﬂhmybmi’tjnwﬂihhfc@m dgnersh@nzstlts dirdengdlrytratimpagentsias well as
choline esters, benzal konium chl ori de,
m‘x“érf’setg}rﬁ?fkom um chl ori de conpounds, cetyl pyridinium
brom de, cetyl
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pyridi niumchloride, halide salts of quaternized

pol yoxyet hyl al kyl am nes, M RAPOLTM 25 ALKAQUAT TM
w@bkdoglo6ayy i di ni um salts; am nes, am ne salts, BOI/IN2007/000340

oxi des, imde azolrnrun1 salts, protonated quaternary

Accostipg foathe dventioneth {1osganis demanipiapsleqis ore gEoUPsmprising of silica,

alkal‘?r@t &Rk Cal@iRe ARA m&ANRINtibPRRalshe8RGh1y JRE, calcrum magnesium,
onposi tion of the Present i nvention may furthe
ma"'(‘:‘ﬁhﬁla‘ieh ARingpher lapthagficsetheis salts; ygdpwas) asovelBo cambvehw,thereof
humect ant s/ pl astici zers, thickening polyners,
surfactants/enul sifiers, fragrances, preservatives,
In 2 piefrsg iemgodigent isorzanc slsasnbie insihe formeofalkaxidei oxilelantiste, oxalate,
ummgegahgkytrc agents, dihydroxyacetone, penetration
enhancers, dispersing agents or deaggl omerating agents
as well as mxtures thereof. 14 WD 2008/ 062429
Ina fu%érj f;a}]&%n QZA @ﬁ%ﬁr@r?nﬂ%ﬁ@ﬁ%%aﬁ {e%grrtpr? 8%&‘5{&3{;&8 ) %ﬁ) comﬁorrsmg of
zine gfxidsi Icalealm carbRidt¢, nelanen adxsde, abkabi rhgdreandt hca‘renal Sl,carbonale or
combihAR%E feQBs Mt @l s, especial ly zinc, calcium
magnesi um ~ titanium silver, aluniniun1 or
| ant hani des, their salts, hydrates as mell as
' LAan .5 a f i ment. . :
in ofi ERbARnE AT M0 1 ERlon. Trordfl BTG} B RERREL ORRlcine e activ
ingredeet(8t einograt atlementuaedt ejcaer ratet rmadiL&atlr‘Jgn agefturwiii®r in another
enbodrne t_the inorganic el.e isS s

embfc{u%];rﬁr{hgdmor anic part cslelzsn Sreoprepazr?cﬁ éoﬁ’ﬁf‘%]%g tE%lagﬁlYﬁnmgrec}rent(s) and
inorgaalcbrtjﬂadire andahem lanmbmedjevrthcagmmmlmédrrmlrd@dulaﬁalgczlg@ﬂ“ﬂs such as

acryllra){ &3 &/kr)r?err]sﬁ:s&%r? arstrﬁ%\/ eﬁl@gmla[rt] atc;r%g é@ﬁ%ﬁ?@lgtﬁgrﬂrear@lca;?%ﬂon of the
partiqdesepﬁrpedmc @mnrollshirgﬂghet helemet bﬁ/ QctiveNHLEHi @A (2S) well as affects the
bmdé?a gani ¢ el fﬂppt and rel ease rate nmodul ating agents

v T9edon ndfiedipEpution iSHEHE t he inorganic particles

are prepared conprising the active ingredient(s) and

I L.norg anj c .el epent an then combined with organic
”Corrp81a88‘é8 PAVE IngSeAiFntt infRyt Sd%lrﬁeé defier ngrostryetpsgr atay be done by any

of thp eleyiEirdwnSH ekt 46 TRE ineBRoRAeh Wadbhe Yo at an%/ suihable stage during sol-
QEL cyanpacryl ates. The organic portion o

[ScTush apBY prycondersatier: & th lﬁgretirqet qep MeEstendihe getspqusnt steps in
the syR@ERI @B st@Ss Wah lbe eb?erﬁfefd%l §10Fe’9l9ar ﬁgﬂg%%gQ%b%gnQBq of the

bi,odi stribution of the systém rporation
active dpgresients yith ‘é‘ﬁt@"‘?sﬁv@iurehe/*%naﬂgelb/ tHeinopgxpration may be done by

loadiR@ RS tKeltSalid RSal TR Yrohifo- gx@ﬁﬁh}m{rd @Rlyctlggqa dst lré%n Qr’%g known

in the art. The I ncorporati'on nma one
- suitable stage during sol - gel syntheS|s such as by

In af GnARAREAS Al @1 m\réntru? ethé gﬁhﬁ: erﬂay Gr%h inMgfeh ?cgr%n dr tnarel%partlclr:s

subsequent steps in esi s. e systens can
nanogpheisér é@%@ﬂsmae@tubar mm@hthm ispgenos, mdprrtexgrnastemsr, afgregates or

combtul[h%onsa(fﬁéré/o? g erqllfrlltl% Wi thi R Lhe N Ogoztgréj G a%grals such as

Al'ternatively t I“‘ncorporation may
mesoperads, myjcraperens cpmeadnwcms Fet@lre0The pganles may alegrb(j/d){mddelease the

active fnf f‘éﬁIeH{seonQﬁazg%rosr n of lB%rdegradatron in presence of physiological fluid.

In preferred embodiments the composition is useful for topical application to the skin, to a
mucosal surface like rectal, vaginal, surface of the eye, nasal passages, and mouth and lip area or

the external ear.
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In an enbodi ment of the invention the particles may be
in the formof nanoparticles, nanospheres, nanorods,
wo20080ed3es, nonolithic systems, indented systenGTﬂNﬂmwmm&m
at es r conhi nat.i ons .t hereof. They nay al so be
The GRS ROBOF B° PEFRI P VAN UL AR B AFebisigaTh S asp &) paste, powder,

spray¥ES &R OfollLis, dils| dﬁa&{h@é‘ , GukPerionSREIARR! Mddodht #GbMESS. The
egrade and rel ease the active

|
In af ﬁ@f)@gmgﬁt 3 ‘)BI?/ PR, e iESiTGR 2 "Bl deRath B ising @ delivery

devidef ﬁfé%ﬁ@;oﬂfmrphéf\ﬁl‘l@b@ﬂél@ﬁéoﬂdrlwng inb axﬂE IS, one or more active
enbodi nent s nposition is use for topica

ingredighi($)c 8?‘1‘%‘?:“1’ 661?% reklwdukaneagwﬂé)o@m '“§U|*°f“8&% fqrj ifgeuse: for the
delive§Cdfathe c¥AGbdI@In toStpleACR MicobdlSuliRs. T'l?esaélw@%s§@)gt%scompnses a
and nouth and |ip area or 35 the external ear. WO
pressutigeg/ oepARRrepseNiZdNdIORSPFing 9Sviee orrhevleétﬁp@chbmcaéfdew% which
delivBis ecﬁ@ QBmF@éﬁ%ht {Othe @bSicdl Vr 'Wllc%ga@ dyRsees! Flaénﬁréfgrrédo&nbodlment the
gel , wder, ~ sprays, foam rol ol |
dellveré(t ¢vics, is s%@@héﬁ of slkiverigg maiesed dogteofithearmpositiqertoshs sopical or
mucdsf s@fa&Qbodi ment of the invention, the invention also
relates to a kit conprising a delivery device; the
conposi tion having particles conprising: inorganic
In anegnghypd imaqng pf” the ey epiiommsnepresstrizge dlSEenSmgrdemcesncta(lsb)e selected from the
| V. e, r I ent (
sroul R ook TR B R S STl s Bvager cispensing
contaiepmp ocl-bison t o topical or nucosal surfaces The
delivery device conprises a pressurized or
enS| deV|ce or i catqr or
*Mec ﬁg‘%ﬂ?%a ecPe Ogthe WA M&%Y Parseap ﬁgg E’Sﬁﬁ@@? {cpigRselggted from
ermhmmﬁ@bbaahmmraﬂhﬂﬂ&ﬁhs@ﬂﬂiaceS. In a preferred
enbodinent the delivery device is capable of
o K S a2 ORI b drespor mocos
surfateh én Iom/ embd)cﬁfmemoﬂrep;bﬁds Sdiini &g Be dirys PeNSer TENHIRUIcE8S afiABd with the
ectegafron1 roup, of but are not limted to

belp H 'S%eélﬁlgg U&edE 8?)?1 eﬁeéir@se fispsasing ponfeiasr diagplmgistigk or the -

powdzptbsagd i cali B $imPRSapplidd aad bbby heﬁﬂtﬂ'}’/%érﬁﬂfenp/fsuﬁ B& at the site

i nvention delivery device can al so be an appl i cat 3

€elected from 15 but not linited to a brush, a

spatul a or a spoon, In another aspect, the

In arfR@H¥P @it PRt GBRhD ShvERidn VAL 88 ulatfinS QL» e fcﬁeﬂ&&% hh%ressurlzed

topi cal or nucosal surface. In one e odi

devicg)Py eprvipen [ e B@bertiperfothd spmpesitionamiecipraysd appldiyepbwder from a

pressWhized dal€or 64 Bre@efratﬁ‘y FomPL A dYhndRY | GhtaBYE N0 3S I%SSUI‘IZ d can, any
net ered dose d i spensing contai ner or a rol T'-"oR SXTE%

medigallyi aparoved weppe! land dapertioyrsuahlebwhish nmlydeapl}lﬂanajsmhds propane

d wmeqi BYaphand U sdenSib]

an Ss eaptﬂ d E%/td o@?o@%h@@ Sl{ %f J(et?r% or et e?ﬂei @%{ff hleMa) and

heptaiﬂeiarﬁmoa@neo I(HF@ at e Ogiigpin sad ]bryfem‘oBs sthie IpzrqﬁratdﬁVlioCBéS sprayed

conta?%reg%@é@g gﬂlae fg%ﬁﬁ%mgnn‘g%ght%%tshréctant (t:o WQm? I1r¥ tlhg Qgrxc%rs ?ngredlents

in a single phase, or as a two-phase preparation that will re- emulsify upon brief shaking.

of us

The spray may contain other sprayable components. These may include oily or occlusive
materials, such as vegetable oil, or a polymer that is soluble in the propellant but which

precipitates on the skin as the solvent evaporates. The spray solution in the can may also contain
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pressuri zed can, or |less preferably froma hand- punped
container. In a pressurized can, any nedically

w@pEsoyRe propel l ant is potentially suitable, BI/mN2007/000340
i ncl udes al kanes such as pane 25 and byt ane,

nd
surfag RSO P kpoR i OMPABT LT A A5 MO Hla CHLaT SpMBRATTIS ob o giants and

polyfnigfsAthhB4)] fagh of eghherfdnb® rRiat aRaRerofdiF&in2 2. foam will carry the
Optjionally and refer%ﬁeﬁ the reparatlonto be
Comgcﬁ'f%?eﬁom%ﬂ%? gCdiiH ¥ and ipp a‘f“&ﬁ‘ﬁﬂl'eéfsr 8l fefpnally enhancers,

and Wﬁmﬂ%dglt dhezb et 1ﬂ£l’éd1%&s BRIt ifird HRo-AlninfHdS well locahzed manner.
1 .Ng redi ents |nasn | e hase or as a two-p

The Wébmlht)re%ﬁabclh 5¢!lapps; |lmmedleﬁlm o igraguglye And Pte&ra@h am»rhgpntact with
tlssuyaﬁucﬁ% AKerBByY dé?iQE‘ltlr%! the QInhRKitiSRY B YR SuLQpmanent s.
hese may include oily or occlusive 30 materials,
such as vegetable oil, or a polyner that is squbIe in

Any pharpacspigells recaptrblonhideesarbop.eEF i araliB4 papallent sk he ased in the

I
kN o AR 05 TEPRIS AT PN B feshon
also éanwva@ts divdrofluprocacberp HHGE, sushperdéin d34d Kewafluotoethaye)adrstdFA 227
feac
(hepRObAERTRY: Rkl ggzxcgsp{cg}ggn BeheNtS R0%rnePREXTRAR 4 RREh tower
ozorw ddstrebang yotehigal fda@rnpbbrqﬂuomarb@mmmshgn@cam verrently approved as
e | I 0 Qna
oIR8 BRI B STRL BB 8P B g vt
In thg rhltetrateresld‘r“hs RIg odten gwdrvuthnrrngmg\mﬂ/lor ﬂammhblz ed-smmanefaterﬁls such
as et&?xﬁo&%ﬁ?%ﬁ@r lalénv(\gquaﬁé $5§b ?’r}egﬁze epsg%r% t }accto vth 15 og Jgcessary in the
formajeatidat @5¢ Hideis enggdieﬂonhﬁespmyg:om!amecmmas|fd5nrrom>ut 00% leabout 50%

ti r harmaceutically acceptahl e o e
of e R e o er P i SRt B0 RAC erpbppeiove, s
mord prefadbit atabsut 20betopbeit 85 Thsmg Btdt priferably Abs@QEsQss @b-emulsifies

in thfeoora[:lru tS?tfc)) n%lp%tg%?%gﬁmstﬂyﬁ_%) fegglg%grgéxﬁagz \Iglilglseopropellant and does
not ﬁmﬁblltaé butoasmbdfrazﬁse)ph@a"e dﬂa@%eﬂ@v&m@l@tﬁﬂeu&{t%rrm&%)perature

her HFA approved medi cal use. The HFAs have a
(Ca'%c(ﬂ I%%fera%)ﬁgﬁé e%”tki'e ‘ng potential than

chl or of  uorocar bons (CFCs) and are currently approved

The 8gray 40 RedondéHtiSnal TARY prefebOB8 afund AR R iy al! Hllnblk@oahhg of epoxy or
al kane progel | ants, such as propane and but ane

othey tpasyiyafing Jlnipg Apprederide fogtrerpfutedsiary teanr isi pamiligangle spray
headfisheNer, W IBETRRAlIBPER: %lf&‘?xﬂ}latﬁﬁtﬁ%ﬁf Rohs 9 Wffhan ?l?rel upright.
et hanol and ot her | ower al cohol s, § uce pre
A co-solvent i's not necessary in the 15 formul ati ons.
Accordiag (e iy cptieiy the eompesitine cempprisgs the metaieriagrediontesy wherein the active
efd%r Mi@RAUed @bt InAhOUL: R n 0L Of
e Rt Al aprom dnd enBts ler@odr gé ahp?“e{]éasb%m fal %ﬁem% Iffungals,
analgeélcab@gpreyf@% agtlpsorlathmraed paterkemammsnat aab’(sut arﬁ()%etp.‘es agents,
RO 35%, dh& Il fe di ssol ves
A e £k rl?g@t hdelﬂ%tﬂf %ﬁi C%F ot S8 l?%’ést’ angimlGlepressants
antidigbeldq | agentph emtidiarresatsbi andihiseminest I’antlhlﬂammapﬁyl adehts, admdmlgrame
m nat,¢ ta L oth g phase separal
PrePhen i t IH lgg%n?gépe%lﬁlagé%g% T ooarrh?fyé)rr%etrlgt u?%en 20. ark“@%\c’plasms
antlpg(jur@or)lsmor dprg@f eraabpryritgs, 15an@psyohothe). owmxﬂ')hencspr ayitispabmodics,
antlchﬁlhr%%é’segvlﬁ&%n}lm%p% Pinil flr?er erletlvleg’, c%rdu ovascular pretplgra%ons including
potassium and ca101um channel blockers beta-blockers, alpha-blockers, and antiarrhythmics,

antihypertensives, diuretics and antidiuretics, vasodilators including general coronary, peripheral

17



10

15

20

30

35

ot her passivating lining. A preferred feature of the
spray can is a nmulti-angle spray head/dispenser,
wokiosheran di spense the formulation from angl eBCTyIme07/000340
than purely upright. According to the invention th
and qeeRbprdsteniTrnCENiH FY S SHRWanD VRRSOnS RIS nel 8yd Gld pispRyations,
mcluﬁ{ﬁ@ d@%dg&@ant;%ohﬁ@{eggﬁcﬁ% thsSosREIRCLRddibl 2 &R& ditoidf Qhcluding
ted to antibiotics antiviral agents, anti-fungal's
COftl%m@ng@%l REPNOdigDr eFINBIHOSURPREFSHEST | BETCLS ERexanie n eparasympatholytics,
psychdsf hlgﬁfgt @Qﬁxﬁﬁt‘?‘s bt DS iPESupPRASALE; topical protectants, mosquito
anti hel m nthics, antiarthritics, antiasthmatic agents,
repeliantsi cantiviides agens, amatlu@prte@gwhms maeqneilegylesi euch as  proteins,
s bt oRDG
poly AR potPLUALELS DRSS, afllel ThElATORM coititaions thereof
-antinauseants, antiandrogens, antisyphilictic agents,
In ﬁptiﬁérngrggéa"?rﬁéﬂtg The g&1VQQL%rQ@Elh<S?%‘PQﬁeS @?)rgeéjsg(?m is useful for cosmetic
antrpruritics . antipyretics,
pmpan@hspaﬂnﬁdlﬁem maqwmmhd1mnngMOBmdSynpamﬂmn@nﬂtMQS$mbbcMng
agenfggnlft&gﬂlﬁledaegérgv Znt%clél%/tgrﬁ%m ¢4 regtlgl,lo %ﬁﬁaﬁhwé ﬂff a Erﬁ? %ﬁrpgél&l? Rlenium sulfide,
v1tanluet aadahmmiee,ral,goaicﬂ’maldbﬂ bxakellysed cmmdn-amdimadsed‘,lyﬁddlﬁe«isa,r unmodified
ol h X?ert%nsaclves dligShenti es, pe ?es h e %{”e ﬁ lysed, polyamino
P y??&%&& SAPBIS AR &P% Eénp PHf S r 6%%&9 B pkelyssd. poly
acnds].an\Me's’,Oﬁﬁio@&?érZ&bPﬁTEﬁddNﬁﬁ)OZdlmmf&ty alashots bieibiagIpjant or mineral

central neryous ste vasoco trictors
e G 08 R AR JhEr™S ISl LT BBboRYGSLARp ¢nd fec-
radidab rsmee@@ UstiBladifg tageitqSiebodiea regilatam] ehindne, ehli@ic surfactants,

catlolnmrwgeu?j Bpggétgr\?(!eg yrﬂ%g,gr%%&g%)cﬁﬁg%ilgconeg mnlgér!alc glant or animal oils,

polyRatiacesmat iy d/loleis), fA§ Y0 it pinSers BEdi§BIvied bSdispersed form,
herp efoforn1s S%Y pressants, topical protectants

noni iR BAIDFRSTSS Tt disen Y ek ISBER-Piberedusihe SEenss bl digs or pigments
antidk[RAGU It 28di8al $PRGMREMD)] BEIh&EIMEN, FhnRIOh&ERMtors, depigmenting
ol peptldes polysaccharldes vacci nes,. anti gens,
agenisn skifsalosae Agents Jisresalatosh Shinkieg @gents, | antisthotrhegic agents, anti-UV
agenBMORGLIBAL S abdifs, a%ﬂe‘éﬁnéngée%g' eftdSingf Jx‘]?s vascular protectors,
conposition rs useful for cosmetic p ep rations,
antipgesp st s dlepdasnts, rﬁgmgmggl@xomrs gomugemodylatprse qutrignts and essential oils
d fMunf
o A0SR By o SHIRLAK 09, SIS ol LS e
hair glershésal feguaied easenimn Bul pardenenti wanes,ndair sewdiimnerdes , nutrients or
ri des, hydrolysed or non-hydrol ysed,
Cmnﬁ%%?@?ﬁ%&%? unnndlfled pol ysacchari des, am no acids,
ol i gopepti des, peptides, hydrolysed or non-hydrol ysed,
Ina ?ml%lagﬂﬂgb% aft! t%s? 1??{1}@]%%?%&%{@9ggglgosﬂlronl'{g ? ge@ccpeq]avmg molecular
weighf h?@$ than Méxas, dat‘rensamltd:mi faovdl tixs gmdpaﬂrbatmdehmlted to hair growth

o8 QA A0 REAPEL R AP B L SPGB s n
pqﬁﬁegmkdtmomnmcalnants cationic surfactants, cationic

pol yners, anphoteric polyners, organonndified

silicones, mneral, plant or aninmal oils,

Sompmbe;cnkathhﬁmﬁsofaﬂhd abMeyﬁhgreGieﬁﬁ‘sl inShe clagd by a@BARI Bgents, antifungal

% qﬁf B %yners in dissolved or dispersed form
28N AMIMACETBL PSR, ANIRORRCHS BYE 2BTachs ﬁ&‘i‘té’eamfpé?ffﬁ“cs agents and
immueGusréigardOeBd i thB3bpddiies aRllisRidgment s,  anti oxi dant s,

free radical scavengers, nelanoregulators, tanning

accel erators, depignenting
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20 agents, skin-coloring agents, |iporegulators,
t hi nni ng agents, antiseborrhoeic agents, anti-UV
wag@aned2ker at ol ytic agents ref reshi ng agent sPCT/IN2007/000340

Antifita¢ afdnt % REBcRIFFHNS group SE Bhtdot RMALEES &g@lowr gan01clov1r famciclovir,
ant i perspirants, deodorants, skin conditioner

Foscamin, HOHBH(H RERARC-Araseimalvberania). osdaneiblair otlatyclnt, cidofovir
brividey, EMH&%W@U&QN@H@%M‘@ @&l&sﬁ@'aﬁal&@k%x@gtrh?(%jt ?{t*ase inhibitors and

ag ents for combati ng hair |oss, halt dyes,
de”"BW@él:l’fé%h a8 e iU Yyslinca geirtiebiner digamasimae midowadies tertofivir, stavudin,
bacf 0 bd-h AR ; ofs L her eof .
e e an et Saflrip, ERBRUEILUPLS alepRAER, incinevir
Saqum@wpcb@nmavanrltoeaw pepinade amaviadige, mﬁaexzml zemamive, gkdltamddsas well
as an%taglgFl}thpongdt oofal tons selected fromthe group of but
ot mted to hair gromh pronoting actin binding
peptides, RNA IIl Inhibiting peptides, cosnetically
| Ry d ased co S .
i BB U PRALAOED 8 38 SRS PSR RATERT KON rarne,
terblmﬁﬁag)g a@(ﬁlefaqutmonaiolaq&mbmzolanblublon g&onazag ndeSnaxole, itraconazole,
I e ec ts, .antiacne
socclb SEEb R B EETIs, bR QR Rl PR BB mriconzole,
thCOU«'&’Z@@ [ rtembrazclon'pdnstobomola,r etﬂlalﬁhcﬁﬂole,SS vé8cofole, saperconazole,

50624 /1 N200Q7/ 0003 tiviral e
sertagogl?%)(l: eg cﬁo&l&q Bsase agole; rAtngnqu lqtg)zog@y&og@pes (nystatin,
ptmagan,camblmterrc,m Ba,npyrﬁhlﬂinlef (fludysiay, m&facnes (natamycin), thiocarbamates

4- acet am dobenzoat e)
(tolng ateéaﬁ%e'f%ﬁwfﬁe 3 Bt o 3BSANF) Elean emttresw inhibiigesi feaspofungin),
benzamtatlri ebmpwinda coatildxee and@ralives iferdol sk SRS GIR) 3RRLAGH systemic
ase jnhibitors and derivatives

rever scri pt
or mygosy' g&ﬂSF V%&Oﬁ%swf?atoétdﬁ abFHEn Yiofkahaad fepical drugs (ciclopirox,
cxclolzlrdi(matﬁhhél hatdpﬂigftrg\tthﬂecy&htﬂy Uglidd sula R eaVNidecylenic acid, undecylemc
ka [)? - u 3 #%Cﬁ analo reverse-transcriptase I nh |%
ARang N Cas 2L HIS 801 #s Wg h%ﬁ.aﬁéwmbmat@aattlmaﬁ. r, lopinavir,
ritonavir, nelfinavir, amantadi ne, ri bavi r| n,

A ag] vir, oseltam vi r as well as any conbinations
nttb(aﬁtgrrt oRESNIEn FeF §Rigeird afemt byt snejelimite@ diof pdagibertyciot actinomycin,

anthrhrh0id, €8bat@ing] LyitashRgs (8@baldin ctlpﬁﬁaﬁf 'cﬂgbmln carzmophllm

naftifine, 10 terbinafi ne), azoles et oconazo
chromqmycHisg,, oFlé“da@IyEI‘Bt OIdUCt@@mﬁQZOI daunguibrrax ol €-diazo-5- oxn 1-norieucin,
doxorubicAC ORNABRYIE mitd r}ﬂ fr m.conazol e

sul coﬁ@zol elzl el g?ralﬁgnaz enOls rggrﬁf%ﬁim Ciry Q1 EYsTh pgplomycin,
Pllca’tl}’%orﬁa'f@‘l)ré)/cm e e mayeol, e§trdptﬂncgnmn amebtezodmu alterddiz,olwenimex,

zmos?éfe?ﬂrﬁl It Fzggl%géz?% leeanﬁgggg%cgglﬂgs;g:pgl'yetbeg,fe Lrtlr}gccrglnaa al%bldttcs derivatives and

combimpiignsithrsead] ), pol yenes (nystatin, pimaricin,
anphotericin B), pyrimdines (fl ucyt osi ne), tet raenes
(nat anmycin), thiocarbamates 15 (tol naftate),

Antialppedia ragerit dis s sefevefde frocke butd agmts timﬁéd t@ | the agaoaa;y RbMB/iSe minoxidil,

c1oterbr'ﬂah ({%ﬁe% asg %Lelflst tde éxgd ct‘c}% Pns( E%rta%ff conpounds,

exe der’ va uni cone) and
other systentc or nucosal (griseofulvin, potassium

d Gent t opi cal drugs (cijclopirox,
Antla&rﬁ% éggﬁt’ is selec fromobu? rPot ?’ tecti tg the group c%mp(rlsmg retrt)nmds such as
tertionin , isotretionin, adapalene, algestone, acetophenide, azelaic acid, benzoyl peroxide,
cioteronel, cyproterone,motrtinide, resorcinol, tazarotene, tioxolone as well as any combinations

thereof.
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ci cl opi rox ol am ne, hal oprogin, undecyl enate, silver
sul fadi azi ne, undecyl eni ¢ acid, undecyl enic
w@bkdoanel429m de, Carbol - Fuchsin) as well as any PCT/IN2007/000340
conbi nations thereof. 20 Antibacterial agents are
sel ected frombut not limted to aclacinonycin,

, Antlpgfrﬁzltl@?ﬁ@éﬁ{ R.sele@Bd REAME h&t lind#a Sk @;ﬁ)upa:éintphﬁlﬁghimhrﬁnol acitretin,

eonyci n, cuctinonycin, carubicin, carzinophi
amm@hmmmlw&gtq;@gthraéqnb ﬁ@aqw@nﬁ, qggﬁg{wn%%}@qtﬂene chrysaro in, etritrenate,
lonapCA@:HQ &&Qb&bﬁbl ?yr‘ggéﬂo@ R AXR land UdafIiGleNas wHRXRT 4B Ednibinations
|ru I Cln, onmyci ns, nycophenol saure, nogal unycin,
mem@ﬂlvony0|n peplony0|n 25 plicanycin, porfiromycin,
puromycin, streptonigrin, streptozocin, tubercidin,
ubeni mex, zinostatin, zorubicin, am noglycosides,
Immlpmbl;perﬁesant n-'acsﬂettﬁ(dj feom itk cwt dignilg@ rip\the j Gy sp@prising tacrolimus,

. cyclofsé)ormll na J)l zﬁénﬁ&%umé}m ﬁﬁé abeéﬁ&'i}haﬂ Sbl‘%&dlﬁé}t %jacllzumab

M by to t oup conpr|5|ng
guspmmx|6dnd:rpapt<3ﬁlrloc,otnmoohmb,, mdrqn‘m@nlmfﬁ?%rmma%wlmus rapamycin and

I na ster d@ and conbi nati ons thereof. Antiacne agent
comtfmatlgesi thereo

ected frombut not limted to the group
conprising retinoids such as tertionin

Syntfiéilgltnréﬁ%tglln mreg)bllebgag gel«rg e fr% ?Dg\gh&nlgrlhié e?):)‘tﬁxg l@%ﬂpdcedmprising N, N-
diethgpeatienaniee NGREET), nNﬁNe ,Dmh?)sl oB@izmolde, .azbmehgiRd)- hexanediolbenzil

tj oxol one as I s ,any ~conbi.nat of
benzydry > BEPHE2428 %Fﬁlsf\[&lf%‘;fe@ %rfgydr t[&ffugsor (g)t?llgs alé e“em”)
butokyposelopglerd ety bN-bomtacdthrtiideabrha-tubye-6g- dxlm:thyl 5,6- dlhydro 1,4-
itreti um,salic

0
porofi Rpsappifte Glngaiatinr dionBT ergabun PURRF pdcreRDy  Succinat
(Tab&thdxY, SR el Nearlgitd (dnte BidoP-dimdtigNaRLISIRE. 1]na:xasca{ecz 3-@lcarboxylate),

. rogal | ol acalcitol_ and t rote
dlme%hﬁgﬁa‘meoﬁse %5 %‘@f‘é&ProP?ﬂ?&‘ﬁg Epﬂe‘sﬁﬁwn?%o's@%%e@m di-
nornfal—?ﬁ&b%ﬂuf%odﬂnﬂloinbfﬂlnht@(-tl\/l@{ tﬁwelgmaa) qumﬁyllsydngaexanol B -methane-3,8-
tacroli nus clogsporine, sirolinus , alentuzum
diol a?i‘étr}ﬂr‘aﬁlrﬁrﬁ@'l Tﬁa%ﬁilr«{% shesiamglecqdi Feaivativss qri camphiagsions thereof or

natu:giJ $RE&% Ir8pBent§ sEBESA B APHOLMN 8 f Jﬂﬁfnlepétilﬁotoﬁw IERERPAPs-derived p-
pi mecrol i nus, nyci n an conbi nati ons

men&hwe? ézsifiol @M@h&ppﬂemgﬁmwe%@a4C@n<ierw§d sampeyndg s from
hmopéfhte ﬂﬁ%néll‘am:&g%ﬁiolt et Jh%argilgl E(EI:]')) C(O)Dﬁéﬁlﬁe'u%%l BF a crude extract from

hyl - met a-t ol uami de Di et hyl Benzam de,
plamz ssclup%@vwm@ @aﬂé@&an%@mnob@ﬁ@lla or GaPgpogsanmehitel compound,

peppgm%nt"’ ’oﬁ Qirﬁﬁ(ﬂ. Yh y&r rﬁin%)z @Jls[cwd&?f H%dﬁra@ilntug N%er neem derived

I'ent! But ox pol ypropyl ene glycol
Cmnwmbéqvﬁa@%@amﬂ@ﬁd@ﬂﬁﬁ}nal-butyl 6, 6- di et hyl - 5, 6- di hyd
ro-1,4- pyrone-2-carboxylate (Indal one), dibutyl
adipate, di butyl phthal ate, di-normal-butyl succinate
In O(xér ab ateferell, en@hodmldnysl tmmobaopsti@enﬂd\eemd@)at divemtidmyls a dry powder

compc;s(i%ﬁ o?[agycgovn] ttc])?Po 1cal &t muczdsgﬂ applC caEIOO)%ler%}net]qe acyclovir is present in
P

the dose range from about 1% to about 10%.

Acyclovir is an antiviral drug, which is used to treat infections caused by herpes viruses.
Illnesses caused by herpes viruses include genital herpes, cold sores on the face or lips, shingles,
and chicken pox. Topical acyclovir is available as a cream and an ointment to apply to the skin.

Acyclovir cream is usually applied five times a day for 4 days. Acyclovir ointment is usually
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di met hyl phthal ate, 2-ethyl-2-butyl-1, 3-propanedi ol ,
2-ethyl -1, 3-hexanedi ol (Rutgers 612), di-
WOe0smb24py opyl i soci nchomeronate (MK Repel | eneGRBY2007/000340
ANe ' LRARCrS B d hk th@Bksently marketed
PP 1e%os?>?rgﬁ¥5r%%laf QWQ X Hﬂ'ﬂF E?rgl r?arrﬁt égaﬁldgdér?@atsfr\l/ eysma1
prepal(al’lortso rdguinatiregnentt mﬂleaﬁonb rand rigtngt aati¢m searplianip eTHee dtys powder
ect f , 1 t and
COmp(Eet(E Ogtghus ggp?gﬂggl&m?\ COQI&)F%\Q% g@%@)@g%l@%% morgamc eiement an
optiorfaip el feenge, mbd9atomgt wetdlwrscfoamddcheﬁr Maelwbycw‘irpmumj@,n due to its
b11%§@ act.s ron1ﬂlaero Sl(t:ltronella eugenol , (+)
abilitye g bS FAFIBPY (P PPPer(1aXers Oty e canml ol , or a crude extract

fron1 pl ants such as Eucalyptus naculata V'tex

In ancbt ryg%lmr%{ ergli)cido imeg r}ct'% ﬂg%ﬂl%gﬁnilon comﬁmﬁees ptgrfﬁ)gr]nB f 8 éen% in the dosage
range AZ 80infad6i 124 ©, abotthi®es.neem deri ved conpounds and
conmbi nations thereof. In one of preferred enbodi nents
the conposition of the present invention is a dry
TerbiR@WE & an SRHTNRI biedh) vAHfictABYSEdMI tfeal &in trﬂ@d‘t@aé sWh as athlete's foot,
mucosal application wherein the, ? g | quir reseq¥
ook ifch, angiyingorm JatseyRgberPRliRcdb B Vel dmgiophytes group

of fun%@ VGl 20Mh Ereaf 1813 uBEY foV bupRHiceHl Hign infktichs sush us Rk itoh tTie@tcruris),
i nfections (sused %%her pes Viruses. | nesses caused

athletgyy, faph (piaga peditisle qUHREIYREE g ERpY M- Hb}sp?é@“abé%%toé’éfﬁb%ream gel,

ointm@hY, §MQichAGE spthyd. TRE dryPaivae @fposiBstd of me%&entﬂﬁ%ntlon comprising
Toplcal acyclovir is available as a cream and

terbingfing plapg With iRgIEANjc elsmepieand iopHonagy aA&&ﬁéqedeulaéméa%ﬁmsaﬂows for

reduck® @@h&%cﬁ@%ﬁpﬁgatfoh\ﬂﬁe td 1%11%' ﬁLaUe xfe%fnef} i AYRr 106X OF B¥iskin. It is
oi ntment” i s usual 008/ 0

easy p@pply m@um@@umg a@sbmri \dgiblg og amnlﬁﬁsona@t theysite aEeptiony 3
hours apart) for 7 days. Thus the presently marketed
preparations require frequent applications and is not

In ong gt the prefargapmbadimentsibe eghmpopigoriedmprisentbe s¢tiviedngredienttsheherein

the aaf\)‘ésﬂﬁé}gdlbﬁvlgr@linggmgagfpfn' ac"f&Q\epg%ﬂ%cﬁ)ﬁ’lEl{t CEHnQM du{l gxielser?é in the

I norgani ¢ el enent opt I onal rel ease
mm%&g@ﬂt°ﬁﬁh®w$mﬁdﬂ6Ks@udd@”%requency of application due
toits 5 ability to be retained in upper |ayers of
the skin. In another preferred enbodi nents the
Clindamma’msamtahtilvioti@nplsécBESreaemfmbmisioﬁémepfs@mmty traet, tskim, pelvis, vagina,

and efn% | ﬁa?li)l(ﬁae P%llcg Ho%ﬂﬁlfngﬁr&%ﬁm E%Oéﬁl?a?e Ws%cﬁto tgeag] g‘lé)aertatg to severe

acne.tTtéaimedication isf matkierd sursleiC harkas atald etmes ifebling Qaﬁ@dﬂ@ (Pfizer),

a r ections. fine i
Cleodddf Qe el BIRIEL ICRIPEIDT ot 2oPBl o ur D f B ARy gpowder
composig@off thei ;B(;Sdstadvénﬂbn smmlai‘sgnga:lhadiaﬁlgklrmld)rrg; wieh inoAgnBWdent and
..as, jock itc Ti.nea cr S ete's foo | nea _
optiofily1e05 eatety BRI ShsBLA P R TERaney 20 2Pl due to it
abilitj'lfbpb&ﬁtainﬁaeﬂﬁbpegﬁyﬁrs oPtietsk@nt , sol utl on and sprays.
ent _i nvent.i on

The dr o ositions of the
In ong gt ipﬁﬁf‘?r@e Sog PR S SREPSY GRTGCHRT RS (e Pt RETEN o b herein
the a@ﬁx@ ingtdiediak |ayM@sc{uﬁb Q@&ﬂeﬁpgweéﬁlﬂ}ng’le@@ﬁm d@'tﬂy@\t‘@ua{rﬁ?lﬁe or NN
duced %%equen ication due to its abil %ﬂq
Dleth%bBFléZtagﬁl dnia qj‘éﬁé,embgg;g*egt MetarN-digthyl tqlyamide or Diethyl
Benzamide is present in the dosage range of from about 1% to about 95%. Meta-N,N-diethyl
toluamide, abbreviated DEET, is an insect-repellent chemical. It is intended to be applied to the

skin or to clothing, and is primarily used to protect against insect bites. In particular, DEET
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easy to apply and is non irritating and non visible on
application at the site of action. In one of the
wee@Besxed enbodi ments the conposition conpri SEGI/INYG07/000340

active in edlent(s wherein 20 the active in ,
protegty agginsh @aﬁf&% (Whigh ﬁalrsml& bape distaseli IdrpOoIMi é?&%%/ E‘*ﬂﬁ gansmit
dengt@rf@\ﬁa@ N edt NifeRGrus, dRSRHE quaR PR chalitisQEERN @R maliribp about

10% Cllndany0|n an antibiotic is used to treat

infections of the respiratory tract, skin, pelvis,

NN Wl@@l&pﬁenzam BhdRRhly LR t@ﬁ‘ikalqgﬁbi Fe%&l'lé?lﬂ i?f12% concentration. Its
cl i hdamycin phosphate is used to treat noderate to

ability goptect aggingiaprsduitass & watldoswnended: Psrmand rREOIREPNSHdéss dene reveals
that tl\({ﬁ% is%ﬂsa#c; Bt?rﬁn el Ol H:Gfengin@?el tﬁ&dd&&s}n Hlet®$ rc)mcurrmg that it
cin Pfizer) and Evoc In(r nnetics) - 1In

lsahﬁb@ﬂyaﬁhpwbwyws%yten1 The dry pomder conpos[tlons of

the present invention conprising clindanycin along

with inorganic element and - optionally a rel ease
The ¢rychobvaes mnmvgéwns af Hheveseseot invendion edmprising ermsquitst repellents along
with 918 gfrne %gebq‘eéﬁts é;]gfeo gndug% rel@z?sls g@%}(laﬁ%ﬂ%@nt a?ltoﬁ{se gg?déjf:gdr rﬂ equency of
appll@lﬁtbm duartenits abtigy T@obqa@wrted @munp@nlpyqrse@ht Fiénactive

.ingredient(s) wherein the active ingredient is a

Mosquito repellents especially Meta-N, N-di et hyl
In ont of thawindedioentNte cDmEo4ityin @emﬂmwithhe&ctllmingrddiﬂnt(h)ewherem the active
L T A
peptidéYbdnolegyasito ’95)%05%[8@5 bhebend Ilretﬂlhylbsagé eAng@ frogheabout 0.001% to about
200/abbrewated DEET, is an insect-repellent chemcal. It

is intended to be applied to the 35 skin or to
clothing, and is primarily used to protect against

i nsect bi.t artl DEET, 21 WD, 2008/ 062429
In o DGO RO el TGt COMERS GTS ompRfich minima
fragnienadfng thyhpsia-pdisSRase) tha Mlassasatidd Wieh kit QSVEV(H/\A%r@iample the "T-3"

ast

tra sm.t ue feve West. Nille virus
Tognie (R ETc LPal P 1160 CRiEE] SCH P ST SH Ot oo B Wi T-22). These

fragn@ﬁz@m&ﬁddsscoﬁ@ﬁﬁﬁg It}iéséls?eggent:@s? hi€aked R$8&hote $REk&Mth ohMumans
12% concentration. Its ity to protect against

and ofhsE guimalse [ some EEmodigpeimd RERSS PBPHENE ASSUTPYE Of these sequences
is apSlidddbgisalAOoREhE aMBab De thARH. A& dntboRfhARS %IO;S IPQE e & applied in

the active ingredient in the blood plasma,
conjuagfiniy Myithn gdeitigpal j PomW@lt@b%omehlémg Buif @obrilrhxmamo sw»rmxcrobxals

antlpél;ﬁlﬁtlc@r il SIS ha?toégﬁgl%bﬁér? r§§ap‘é)f entnaﬁen@g %ﬁ@ Gﬁqef ﬂ.\‘ﬁ%glte ' CngIpOSlthl’lS

npri Si ng% NDS(Q uito repe ents
It is %l%waempéa & @ﬁbmﬂaawr @smpk@a@ﬁswy “2?5¢ eqqeqyes (ﬁo@luwah icpmpervative

and/o@gﬁﬁtco%ér%e aarﬁﬁgugc‘?&j dhbBRYCREY fid u@@gln' gl%tn{o? gdlﬁaqr growth.

to its abil be retained in upper rs o
Alteragéivaly, then pg e@fmplh@e dnlbésaBtirethymosindg. csecnqmserst ivoith one or more

conservHiinE %l?t%ﬁtuhgﬁs ﬁﬁg hé/ &f {hg bﬁﬁ‘ﬁl%%gqtﬁ\é@&r 51dueE?7 3& ?ymers of

Ingredient Is romﬁ
actin-gipdngi mbmpptm mmgmasv(lfdn eprpiotimeg aditiimeisiof diln)mg)sn&[& ora peptlde

aRER! I 3CHRAB! 88 h h PLESELL sl

ons55 LESHOA) DB T YTBSL {38519 PLASER ol Ll
growth activity, as can any of several fusion molecules bonded to an actin- bmding moiety. Thus,
an actin-binding moiety useful in the present disclosure may be expressed in many ways,
including as part of a larger peptide, as part of a fusion molecule, or in a polymer or

combinations thereof. The dry powder compositions of the present invention comprising hair
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In one of the preferred enbodi nents of the invention
the conpositions conprises a mnimal fragnent of the
W bopsoed4ee (34 sequence that i s associ ated w t hP@EIN2007/000340

row h, for exanple the "T-3" 20 fragment (residue
growgly psagmotine a¢i %‘H%‘PE é%ﬁp%‘t NOMYIPSRYS rig té@aa%o@e %l?ré%sw glgorganic

elemdtAd)optidi2@5 @ rbled MM Rtin®hgeREMeS Q@&iu@Weht@én@ﬁ of Ap¥i€ation due
sequences, are us sed to rom)te hai r rowt h umans

fo itsApH ity h e r%ﬁiﬂﬁ%rrglayqrﬁO%S&fPeSUé%wr%W%mew pepeRigRgmis and dermis
and &ﬁfﬂ?ﬁdtl%h@ﬁer%ﬁ‘ 11§ v ey @d aﬁHBe%eno%ng&n%ea%d nb§ vRRR defplication
topically to the area to be treated. In ot
thus effeyéng hetipt patientisempb@ticede is applied in conjunctlon
wi t h additional conpositions, including but not
limted to antimcrobials, 25 antiparasitics, skin
An asprgt of thy mvlemclﬁilrfélatqsé%@ﬁ@mp@tj@ps%pmm inéltet ¢ry pamderoforner wherein
it is PHusfALIEInES t%'rfl%lfépﬁercedtégte'o% 8RO 5‘1%%“% @811{)&51{0 even as
varlants or ues of these seqUences .
MWM%W%WMWMIWWW%WWWW%%mmMWWmmdwm
f i.r growth.
ke (FFRICE W ro'tedn s Bbie Rk B TR Pengr
t hynosi n- P4 sequences, with one or nore conservative
Acc Hikﬁ %E%;éo%g%&g?ﬁsswls B\r/etsntdg gl%%)é glg?a!cp\gﬂlo{l]’l%&% gys 1S reetamed in the
skin rﬁnlaylp@yt pa@dmbitieteiag the (sftoof aiieami ierediinet Isssafirdutntiyn@mpared to the

[ 4 or nt ai ni ng the
wopr e JRIRS  1o BT BRbG Hend TR S M M i ST D s o e
onceefﬂaantm@d iheda daygrtbrideln wedki titeys wesk ahdnedy ofeekenagddadn the type
ofm mggqnnghlﬁule bonded to an actin-bi nding noiety.
TRUST MAR 9CHPH: bi ndi ng moi ety useful in the present
di scl osure may be expressed in nany ways, including

The &8 gart f. aTIar er Feﬁﬁlde @art of a fusion
mdP'éEUl €, Br'Th A"boPJIEFI8r 255 BonBioRatoaHROY hepegnental  set-
ups TdretherOnnﬂMldEﬂemme@@d:dl|f6ﬁ§ul£tfon§ hE ok eseeR tcalrent l%rhg a wide
Si n 22 WD 2008/ 062429 PCT/ | N2007/ 000340
varleg% g& ﬁxpﬁp I rpéotaiqlq rgqunHEﬁtn@n p%ﬁ)tﬁeéf‘érql?oﬂﬁuﬁgdﬁ% substances in

studf hynstHe (RApakong Wd NsubBek@anirC fofh@REIM ﬁﬂ)ﬂed to the skin.
optional | rel ease nodul ati ng agent uses reduced

The ?%W@nc@émds&p‘ﬁwlﬁ%t fhsn diffiasion omicasyireamnt | W swbstaaces  through
the $i€d, abl@@@uﬁe@re'da%ﬁ&ﬁogklﬁNdﬁ:rss%haxﬁﬁcﬁf %M&theey%@eg%r fluid

@ derm s and derm s nmbi nat 1 ons t her eof
asseryRlpd) ingdiffusion eghlPhichican brosiaticror flpwtthisyetand non vi si bl e
on application 5 thus offering better patient

|'i ance. An aspect of the invention relates to a
The | Y?lgﬁﬁuflleér‘?f thesdeselugipn pf the Raﬁ@k’-drw" theoseuenrosition nyere performed in a
B&k d !jr ﬁ 1 LR
specﬂﬁ@f dosis e u % ge%%}? \ﬁ/ epgll-aﬁusr e E[S:a?e{t %ﬁglsggoagﬂgl%mts b%w1th specially
treat@c\/@ﬁmb@ne hTrgﬁmast @fola@tyszs%embvamm(mmmm% Sikwa-/Sddéh; Mol Wt
cut OWQE%)I[]VQE\[I%B dgﬂg Rstggﬁééfgﬁfgw%%a@gﬁ o)lﬁctegc}l gsf lbslzél tlr{ &ﬁ éill?:l'ysw tubing as a
humectagt. dtl wan remrrivadibg Waﬁlﬂng)t}ﬂltmgng O tuheing Gmimfbtt 3-armusf Removal of

. sulful Qérgllad#géése\pag :}%Eorﬁf)lpsﬁeed tt>ypt?ea Ct on gbénﬁﬁgl gg%so?vxlf/tsq Wtigfl of sodium

sulﬁdehaé 88ideg Wfordahinote; Tuling @asr‘&aqs\hed @tth heswatbr @q ldieglt(t)yfor 2 minutes,

follo&/%ggﬁggl cgt%t hv%ltlbﬁ%gzg/o;(/%g% g[f%ls}” hycf%lb tapﬁélggr)larlra;g@, with hot

water to remove the acid. This treated dialysis tubing was used to prepare dialysis bag by tying

one end of the tube. Sample was poured in the tube followed by closing the other end used’
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15 once a day, once in two days, thrice a week, twce
a week and once in a week based on the type of the
wa@ewswe24engr edi ent used. The studies of in-vitPCI/EK067/000340
rmeation are the nost comon experinental set-
threall Kpoty R it 1261 is iolharrhag PHy PR e WHRRATERT BrRdia Rarloppsgd meal
disc W& Nsedab binR diaPhsts B4B irNGledsehdditr. TROapRFARLY i1REtrated in figure 1.
experimental protocols dependent on the research
group, the substances in study and the purpose of the
The SMRSIsANEE 0Brthd Prdbilt Ao PRIVIR ol B r8IKAsB - profllREof the active
in-vitro nethods involve the diffusion neasurenent of
ingredigpisie leated dramm fhs ggerp efiaonorhasic, Biphasitgeraeltighpsiosglepssugsofile. In a

prefeﬁgdl Bmb&WRESt n®mdé ttHaB'é@%”‘!)f B MRS Sunt Of QctTVQQEé}E(gént is released
fluid assenbled in a diffusion cell, which can

Wlth‘§t28h°|”és e Tof Isvs tham 3Eigrel tEctveingiedient isgelsased w\e%uroH bdves when
the c%ﬁ&@ctdﬁt ik QbiOdted fbem%w Hﬁioﬁﬁlomsttﬁikb@ ﬁloimélﬁl:ﬂd'uﬁéhtw $Sudies was

performed in a special X desi gned
Cond%@aﬁatguaodlﬁ%U%p@d@tru@ dedmsHu %%gce@t@btéfeysu s bag w th
specially treated nenbrane. Treatnent of Dialysis
Menbrane (25mmXlI 6mm Signma- Al drich; Mol W cut off
Two fapestnning sudietwne ¢ondudiag, ﬁrorartsowdngl gramgepigs, (Hlyom(btb know the
derm\%}\tglél'rl?tg%é)'\t/’ g Jﬁ%@t & u?’a?}ar?s lf’l’]lutpé ngfe?eﬁt Fﬁxgrrg SE Hllgﬁ%h mcr:lufleosrstratum
corne@iny epidermgs arﬂedmv'al It bés besw bHown tb&irbpcstlrp@mgWESstratum corneum from a

Sma”a& élth}lg ohlrelsoﬁj ‘évog rLf;r%%éup?l gpon % dg?f"g)é% t%e?%{?)h ﬁépﬁutf’ ghe same

locati]iu lgnmgamglym;élhgcarlmmrh qhatitivatfante(sGOaldirgd, WBlicH @n tiZn be assayed

aC|d|f|cat|on 2% (vl v
for  BLAM sl R VR LB P % o nedafe et seecee
area WaStkeT totaghere mDalﬁpi tmethaealet.tedenlrSaréar 8ippthgtth@lays osf the!I&d skin
35 one end

sed t re si.s bag by tyin
area YD APE e REFRRTE el ol Bl o Yorbe e os P i o sample
adherirgds Itmaga[tdm Btdieve exygbsetbkeh condBudfl, 2008/ 062429
PCT/ | N2007/ 000340 thread knot. Due to air sac this
di al ysis bag floats on the surface of the nedi a.

In experidatatedused ah w1§iht’51féts\lﬁlﬂ%uﬁﬁﬁ(ﬂnésohzﬁfsn\l@erg'c@bﬁfaﬁécﬁfrgﬂqm back
ia. The apparatus is illustrated in

(a“’“?‘? SWF%IGY%E‘%%«QPHBM?W»&'; °Bithe Fue grédik limpy dirpadsides of the

animgl§ (Wlledﬂarl%@mnr@k Beth’ L8 ase (Blregén't hrfeftion) Afd Rgfe}e\ﬁge (cBmmercially
ewmkwﬂ%red' rel eased fromthe group of fonophasic,

Y9 t'&f‘s WTe apgheds v  eprta dimsr off3 heurs. | Adhgsive tape (Transpore
3M) WasehiRH et @pHaas) r@?éﬂlhren&&p&ﬁ@ﬁ Skih bian V\QQO%QBeJ \bﬁh 5&]‘%3% tape for 1

amount of actlve |ngre ient 1s rel ease
minuig 3pq geedssooth om) the site; Using azBozsis at chestans fareewith §P-daidegree angle in

orderit§ mfifinfiAsS 8l é’l‘fet:hbinthédpeaﬂl;ér{% MNEermb DS d&ggpr?cfyktfe%nsmppmg were

subjected to in-vitro utlon stu
perforgipd i PapBritme prints Gdil 84 howrs in gored wigsedd w50,y 6nb@arfd Zidhrs in rats

from %Peﬁ@%l recgﬁﬁtzﬂﬁg tljlcj:n e@“ca‘hoﬁ Bl "f‘etde%g% fv%s alsto exgﬁ%ed 9 similar

tape stripping stu were condt
str1ppg1,g|m@gdw‘|e ggd wers applyegd hyd—I]RIp@Wrttllrﬁeestlmatlon of the active ingredient. The

results for an embodiment are discussed in table § and 9.

In another embodiment composition according to the present invention further includes

occlusive patches for the prevention of particles escaping to the exterior of the application area.
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10

15

der mat oki netics of different fornulations in the
different |ayers of skin which includes stratum
W@ eRmeer¥p9 epi derms and derms. It has been shPUIIN2eRr/000340
by strjipping the stratumcorneumfroma small area of
Thusigseaticinieniiop Rddspweatlednegg pn itk it dor aampesitinrapl agtive molecules,
espec@aﬁyl RPMRRG bBNCIdifel NG RAME inkrediA&ALh QL 9&?&09%@ sﬁﬁsblj Mucosal

| ect arbitrary quantities of interstitial
surfam Elhis desnnelpgin fasdhe deliypwdof aetiye meredieptsrofts a‘ivam;g@shl@fease of
use, bdHe Pt &S Htion BX RRE 'o%@t’ion"‘@ﬁfecqgg‘?atw oiaﬁ’tﬁslol)ﬁtlrag E&%ofl&pﬁelease over a
onto a selected area of skin to ad e the tape t
desirgchperipd| afdinedd dokd reduetion; anéthettfgmmgettch@dt aggtheind fsormbiemce Besides
I | |
that tﬁi? CS&L%&{@F Olgttfrlgkﬁrgneng gr}vggho?lh %}aaots ﬁ‘ﬂ@ ﬁ% & Ql{(ﬁ Séﬁﬁ'tnﬁ{ l/lg%le when
appliedh i blen cadhenosal gputfaceshthey apealso easy tboapphv end Xpos edcbetter patient
cmnﬁﬁ&% constituents. 20 In experinments conducted on
W star rats -and guinea pigs, hairs were depilated
fromthe back (around dorsal region) of the animls,
The gﬁl}o\r‘ﬁﬁ?é évér%gte?r;arlerﬁap genlaeg% flﬁx%)er 1]P?t(reaz C&Ilft%ig‘lte ;Sairg?lélé@yﬁtpreferred
embddimentst ofothy imvedtiRefret @naet [nenderetoclinait Ity scpaiof afel igYention in any
ayfornulatlons were applied with a contact tinme of 2
hours. Adhesive tape (Transpore 25 3M was used for
strlpplng procedure (exposed skin site was retained
Exa tT adhesive tape for I mnute and peel ed off from
'?W site using a forceps at constant force with 30-45
Tabledegree angle in order to mnimze the effect of the

pee-ng—force—onrenpval—efficiency) Ten stripping

G T | LAY
Ingreglicnts perfaormed at gaggh time polats 6 and 24|jpours in
QU|nea piljgs and at 0, 3, 6, 14 and 24 hrs injrats

posed regl after thesapplicationysg
TmbTF reé@ed?éﬁ%up was § ® exposefl to simlar B0

strpping—procedure Cllld wer-e—anal “"&A by—HPLEfor—the
Hy¢e®mhnati0ﬁ0@ﬁgthe adt300eng ngr ed M&he results for
Cellu®fe ifment are dijscussed in table 8 and 9] In
anot her enbodinent gomnposi tion accordlng to the
HESPPaY S-S 2 IR S SV ol uiHAac ocel el v natch
. Pt Cbc.lll IIIVCIILI.\JII g C1rci H Ut u.\.aul 0oV ches
Zincf or niligepR@démt i on qf- particles %gé%plng to 1ﬁg§g

ior jof the appljication area.. 35 24 WO
hexa%&%%zzug PCT/ | N2Q07/ 000340 [Thus present {nvention

+ fihy omosition-of
A AN ] A~ )

—addresses—the need—m—the—art—pr—a—econpeosi-t
Zinc gct iavadatepkecul es, egpé@ ally fpr better |ocal
mhﬂggélvery of active|ingredients| on the surface of skin

mucosal surfaceg. This technology for the delivery

: L ££f v o
Ul d.(..ll vE TTIgreul entrs—of-fers C(d Layco ||Ir\\, £g3Se Cf

Potasgiym, bet {81 & et enti grisdtg si'nt5@g3 é%tuon ef f ebTEve

hvd es of |absorpti on, | ed| rel ease over|a 5
Y rc%@s‘)’lred peri od of tlh&gﬁﬁ8§ reductlon and better

LUbllBll C (J.IICI.I aest hClI C bUII}JI i ah ?q Best uco 66316 the
et % V8

Methanodposi t | 3hg of the [gPegent inv ®n are not
irritating to skin and not visible when applied to

Wateski n or T1;|§gsal surflaces, they g9k0@l so easy| 2@0gappl vy,
and have|a Detter patient
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conpliance. 10 The foll ow ng Exanples are intended to
further illustrate certain particularly preferred
wepdstderrent s of the invention and are not i nt ePdEIN2G/000340
limt the scope of the invention in any way. Exanple
Methdd fot 5ATabl e 1 Ingredients A B C D Terbinafine HO 1.5

304 e 204Q. 50
The n%taée%dg n%n(gﬂftgﬁlg%gwerf?%%{tﬁ%t}é?g ?g)ﬂzrszt Slaﬁ?mg%} Afra g 50 g

and inhametaly shieitos, znptnsgu@tbycg@)@de_ w%d@ob/ed in waqehga Igafoilowm% these two

steps, '\sggiaﬁasteclg%bg lhn%a%@l Jnd%y(ifd%%%yg C%HlﬂgseSW:éIg dlﬁwg&é?‘l glgthgnol to
form a s@mc@g‘Agox)c@ssm Mrm@ssmlznwpw@/emkmws atsigd depp wise to the

solutlgryhf} huélger coatu@ou; Qt‘?rrx??%lch%&tﬂl%e@ AR AB&N 0 Gh B ¥W&S Brm dispersion

dissolving zinc nitrate in water
solutlErD Eg Zawchiirate anlmmtepresabmmrbw wmdésé tutherdishetsrd delutigys B’ in

sol ve
drop %‘é‘fﬁ'ﬁ%‘{e& he.lreéll\.llztal"ia’t 5 Iﬂlﬁlgrg\q&% 9{ @g?%{(lﬁggd Fo\ﬁgwe@’[') %ﬁsglsl’neg three
tlmesV\ExHEWdteSSMgmdwhme n@lrkeaaggreglatgs 5na‘n@paﬁ1g{e@o[Fb@aemnbmrtlcles were
tassiumh d
furtheégagﬁsedlrlgﬁ ure igpr? %n% I Waﬁpé’]kﬁ‘?n 3&‘5@{5‘8}0@2?&,"@0 45:15)
to forat t:lfspdrﬁign \Mmkmi’e C@’ntFilrl’aUEdl gabmaab)mnaregdrcpm g dispareiof griggure ‘C’

: dl.gaggrs on | oeu%{xlg B'. Zinc nitrate solution
using SpifBle ROWYMSEy Hifei Iég%{?;ided to the di spersed sol ution
"B in drop wise nanner. The resultant solution was

stirred and centrifuged foll owed by washing three
Methf’ijﬁ‘gs%\/vith water to give white course aggregates

Terb(naﬂﬁwpmtanal m)oxympglecmrma«ete disedvadeine mkhafielr tohform a drug

di sper se m xture of pro ene
polyicr RcHh oD ARG FHrPSERG et op uy s R ool Fowea oy
keeplgg FREJORItRA iMax tidd Bath.Gn-a fuithad! drivica s&@'zﬂ&ﬁ@ce@t&@ﬂé&[ gdlied at a high

fromthe dispersion mxture | C usi ng swtg s
tempﬁ&r?‘fpeqh? drqg@]WtSHQHO@BWared earlier. The resultant olutlon A’ containing

drug, polymer and zinc acetate was added to potassium hydroxide solution kept in ice bath under
stirring, to form the nanoparticles, which were washed three times with methanol. Nanoparticles
obtained were further dispersed in a mixture of propylene glycol, water and triethanolamine (in
ratio 40:45:15) to form a dispersion mixture. Finally a gel was prepared from the dispersion

mixture using suitable polymer, like xanthan gum.

Methods for ‘C’ and ‘D’

For making composition ‘C’ Terbinafine, HPC and zinc nitrate were taken and for making
composition ‘D’ Terbinafine and zinc nitrate were taken and were dissolved in methanol to form
solution ‘A’ and potassium hydroxide was dissolved in water to form solution ‘B’. Solution of
‘step B> was then added to solution of ‘step A’ at a controlled rate (0.2-0.5ml/min) under

continuous stirring at 500rpm. The dispersion thus obtained was lyophilized to obtain fine

powder.

Assay
Each of the above compositions was analyzed for drug content (total drug). Weighed quantity of

particles containing drug was dissolved in IN HCI followed by dilution with methanol. Drug
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Met hod for "B 15 Terbinafine HCl and hydroxypropyl
cellul ose were dissolved in nethanol to forma drug
W(pmoymmsol ution. In another step pot assi um h@@lrlmdﬂdmmmm
ssal ve l owed b gt
vas BENYIEY GRANT GR PERTRACHE i Puvenel cef PRl Gy Bich eram of
powd@l ddftadeebakenyeiSTabideRhediCla hi gh tenprature to the
drug pol ymer sol ution prepared earlier. The resultant
Solution "“A containing drug, polyner and zinc
Entrffrrdnd EefiMeRcy added to potassi um hydroxi de sol ution kept

i'n ice_bath under Zozﬁélrr%&g to farm 4. Th g
Entrapgaprs sEfiisney 65 theHanbH izl PeviaShesnonfiae TsmspR. The povder
was dﬁ%&x@@dqfﬁl pH Nanenak bl féend c@ﬂﬁltii@g@ﬁd 1 @0@pUbE N@fiin at 25°C. Amount

dispersed in a mxture of pr opyl ene h%l col,

t
of drugiiatyvasrertan Refer was mepsugrdaoving: s ePEPRRC drug. B““ap‘“e“t
efﬁcx%@@ﬁﬁ%%amuﬁéﬁrtﬁl usfigR@hdi¥nd gel was prepared from
di'spersion m'xture using suitable polynmer, like
xant han gum 25 Methods for "C and "D For making
% EE Qr(gﬂﬁﬁltﬂ ﬁen?ﬁ%BéJ‘é#dgﬂ?otaHBﬁQﬁ@l@ NEEqUakicAU Were
d for making osit D Terbinafine and
The@f?urlfélﬁﬁ‘ilaneétS’@ 7\%?@“1&&1?@@1“3 H’éF“Wére di ssol ved i n met hanol
to form solution “A" and potassi um hydroxi de was
di ssolved in water to formsolution "B ."'Solution of
ParticktNge IBitawas t hen added to solution of “step A' at a
t N copt
Partlag szfe %Jtﬁlgitirog fg (l% &Fﬁ;o'éig% g@ér)évlaééﬁl@t uaés)doeg @gﬁﬁ%glg%% stage. The
obtaxhgmptpersuzedaiCblum@t\alrtm;alfr!fné watsp (idierl 0) Awksopicadder I9fminhies using
probe‘ijl tks)gri{cealtog d@hﬁg?&&%?%’/ﬁe huani Xfftﬁdagf i2d ggﬁvug?ﬁg? ¥ distribution was
measm:dtLamgiIﬂlngihzirREg;timIsAeﬁﬁs{Edam Gledl)l NtHHCIZ Hetiw gweml thgyparticle size
datadi [ution with nethanol. Drug 26 WO 2008/ 062429
PCT/ 1 N2007/ 000340 was mneasur ed agai nst the standard
using HPLC. In case of conposition "C, each gram of
Tablggwder cont ai ned 65.4 ng of Terbinafine HCl .
trapment Efficiency 5 Entrapnent efficiency of the
IﬁOph SALN@d DOV\ﬂ’ﬁfalﬁéteflOHﬂQﬁletsiz@mpmﬁ' was rregs]y][ed. ;
The pbwder—was—di-spers A pH-4-5-acetat uffer an
centr fuged at f@eaﬁ(ﬁ@?pm%ﬁ 10min at 25C.| Anount  of
drug [#" superng,ant buffes was neasured, Wwhich is the
unent fapped drug. Entrapnent efficiency (FF) was
cal cul &t ed by u?smg equg?%n | 10 % EE = ((Total Drug
- unefTapped g 9)’ Totajs (g ug)” X 100 (Equation 1)
The results indicated 9 70% entrapnent efficiency
Partichbe Size Ddba 17.51

* Aggregates were observed in the dispersion; hence this is representation of secondary particle size

The crystal size of the particles was also determined using X-ray diffraction technique and was

found to be 31.88 nm (upper limit of 49.23 nm; lower limit of 28.34 nm).
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Particle size distribution for the conposition
measured at the dispersion stage.
waele@poeseon was diluted with purified water

and soni cat
(0.8 Cycle;

size distribution was
LA-950 (Fraction Cell).

particle si

Exam@&ti cle si

ed for

The

15 obt

60% anplitude) with an ice bath.

ze

ze (p-m*

"C was
ai ned

_ _ (1 PE€DIN2D)7/000340
10 m nutes using probe sonicator

Particle

nmeasured using Horiba Partica
Tabl e 2 bel ow gives the
data 20 Table 2 S. No. Paraneter

| Mean size 10.45 2 Dio 5.95 3
0 9.95 4 D9o 15.58 5 D95 17.51 * Aggregates were

Tabledbserved in the dispersion; hence this is

representaf o of sggpndary pgriicle $gge The jgrysta
Ingredjegls of { he particlds was allso determned using X-ray

rffractio chni qug ghd was; 525 found s,o be Sﬂﬁfé nmj
Aqm%uﬁper lim 178 49. 243 T Io“e g2I|mt of%28 34
Gmn%&{ 7008/ 062429 PCT/ 1IN2007/ 0008 Exafpl e 2 5 [Table 3

ngredients EF G H Il ACVC|OVIr 1.5 ¢ 1.5g 1.5g 1 5g
MannitoPd Gum acacia - -| 409 - - Mannitol -- 44.Ogl~ - -

Pot assi um 4 g - -} - Hydroxi de (KOH) Sodiun
Potaskiyohr oxi de -§ Og 4.0g 4.0g 4 Qg (NaOg) Zinc Ntrate
HyarddaS o 8 d®4. 879 14.87g 4. 879 Hexahydratp
Sodium Hydroxide

- 4.0¢g 4.0¢g 4.0g 4.0¢g
(NaOH)
Zinc Nitrate
223 g 14.87¢g 14.87g 14.87¢g 14.87g

Hexahydrate
Water 175 g 200 g 175 g 150.0g 150.0g
HPC-L 300 mg 300.0mg | 300.0mg 300.0mg | -
Method for E

Acyclovir along with, potassium hydroxidé was dissolved in 50 g of water. Then, zinc nitrate

was dissolved in 50 g of water. Separately HPC was dissolved in 75 g water. Further,
simultaneous mixing of all three solutions under stirring results in a white precipitate. The

precipitate was Iyophilized and resulted in a white powder.

Method for F

Mannitol was dissolved in 100 g water to form Solution ‘A’ Separately acyclovir and NaOH
were dissolved in 50 g water to form Solution ‘B’. In another step HPC and Zinc nitrate were
dissolved in 50 g water to form Solution ‘C’. Simultaneously drug solution of Solution ‘B’ and
zinc nitrate solution ‘C’ were added to mannitol solution ‘A’ under stirring at 500 rpm using
mechanical stirrer. The dispersion was diluted (four times) with purified water. Further the

dispersion was spray dried as well as lyophilized to obtain fine powder.
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Water 175 g 200 g 175 g 150. g 150.0g HPC-L 300 ng
300. Ong 300.0ng 300.0ng - Method for E Acyclovir along
WORER/063302 assi um hydr oxi de was di ssol ved i n 50PQI/mN¥2007/000340
Then, zinc nitrate was dissolved in 50 g of
Meﬂ‘é@ﬁé‘?r GS’éﬁépétel y HPC was dissolved in 75 g water.

GumFéHa&HQE ;showk® it THBIE ANRGWE Gt X diskoRled ah |pu¥1héd§@ater (75.0g) to form
S und r stlrrlngpresults in

lutio a whit
SOIUttﬂ“e& c[] Iéf’g ﬁlé\c nﬁ'ia&ﬁr Lfsg)llv(g \}%guqf'y;g mtqr 59@6 te fgm solution ‘B’.
In arfoﬂ}%ld!st&&%elaﬁtl% M’Ble&ﬁe BOORI-is Mdohned if Qdidm 'P@(ﬂ@k*d@lto PR$ solution

., dissolved in 1 water to form Sol ution
C. §é65?ra%0€rt59n%lcéc |B@\f? r g Aixph Ry coprpogisip ‘G saécﬂ geirollad zge (0.2-
0.5Sm¥miBtuRbert @nfidlons SRkiHE 'atoﬁ)Or[ﬁn in t "forﬂﬂ@ﬁﬁﬁ&s@ﬁ R ﬂﬁ&lcﬁgdB C’ are

Zinc nitrate were dissolved in gvvater to orm
mixed st atCP@tfP”eé: rate € Ak 3nalfieig L yndpr uwrguw stitringrat GO0} ik Gapposition

‘B to)8rm 8RFersidh. r@orﬁ‘]ﬁdsftféhel SQHz‘laé 8 sarfre V\W? cglgxggﬁt Jno‘H’ except that

manni t ol sol ution under stirring rpmu
HPCrig shtavsed aF urther- ﬂ1€e¢ISPeTISI*Fél thestpférlsﬂmhmgd th foomedty (pbwder acyclovir
formhdA&s) With purified water. Further the dispersion
was spray dried as well as lyophilized to obtain fine
powder. 20 28 WO 2008/ 062429 PCT/ 1 N2007/ 000340

Assa?/l‘éﬁﬁ&doc‘f 1]‘119 ralb(gire dcl%ng%?ltlbn qi&%@ %%ﬁ& ogs’d\xggI ?n}gtogag)bcfrf%z Weighed

* quaniyr off parbitles comaining dingl V\HPCdlavidedzmﬁ ILY HCzhtaed aneasured against the

Ny P D to farm sol ut
stancggjsﬁ's(?rl ﬁgLC éJcl égft' go‘?n;%’(\%{élgxg c egc% rl%flecoglpgw n%avl}s 80, 7§) mg of
acycidivgsol ved | n SOdI um hydr oxi de to form sol uti on 5 °C.
Further solutions A B, C are mxed for conposition
"G at a controlled rate (0.2- 0.5m /m n) under
EntrapmbintrEﬁﬁuEnsﬁi rri ng at 500rpmin to forma dispersion
utions L xed at, ntrolled rate
Enefa Bleh ot poliEs S Rl SUeSiioR, g armesaurp Tenpovder
was «hsmﬁpsad iirt pBH. 5 acbfatetbnfffeﬂdrimcdmﬁﬂ@é@atqm 006QRPRS |101|n91naﬁ 25°C. Amount
H  except that

he .sane wa osi tion
of “’ﬁﬁ&fa?pseg %Pg (R GHfperhelpnt ey E@Sd?‘%ﬂﬁlérreé’u Bhichbi ahpeterigapped drug,
EntrdpmphlefﬂcZEﬁhdy tveast eddBldedy bPOWHRr e@@tisl QViThe Eults indicated 91.96%
g’:ltl on. Assay: Each of the above conpositions was
emraBWﬁ‘l‘tf &FFor drug content (total drug). Wei ghed
quant | ty of particles containing drug was dissolved in
and measured agai nst the standard using
Pa”‘l‘llgLS(‘?elP?facase of conposition “G, each gram of powder
Parti€l@ Bib@H8%ib&Qon/&¥ BTeIHNir cohtboRiB¥iE | Ul ds nkdabl 8P IEAL dispersion stage. The

Ef ficiency:
obtained dispersion’ was diluted with purified (1 to 10) and sonicated for 10 minutes using probe

sonicator (0.8 Cycle; 60% amplitude) with an ice bath. Particle size distribution was measured

using Horiba Partica LA-950 (Fraction Cell). Table 4 below gives the particle size data

Table 4
S. | Parameter | Particle size (nm) .
No.
1 Mean size 107.3
2 Dio 90.6
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Entrapnment efficiency of |yophilized powder of
conposition "G was neasured. The powder was
W(drz(mp/@tsz;esd in pH 4.5 acetate buffer and centriPCOBR06H000340
Orpmfor 10mn at 25C.  Anmount 20 of unentrapped
dr3ug ilvo super natl@h8 buffer was measured| which is the
NemMpped drugsz entrapnment—efficrency| was cal cul at ed
bllpuci[%g equat i Sﬂ25_§ The results indicated 91. 96%
erit rcervent eff| d2®hcy. Particle Size Data 25 Particle
S

AN Aacl

i-ze--ehi-stribution—of aC'y'CI O+ corpoesttd on "G was
nmeasured at the dispersion stage. The obtained
di spersion was diluted with purified (I to 10) and
lcate r m nut e usi. ng r.ob cat or 8
The °8§?§’1‘ g 8‘%@“’3&*&0? GRS g e €N feshgigeand was
founddb $& 6762 hinQppa SmieAS 04. ecdnmi.llswexghdﬂ@ bf A1 Pahj.i ca LA-950
(Fraction Cell). Table 4 below gives the particle size
data 30 Table 4 S. Paraneter Particle size (nm No. 1
Drugedassi ze 107.3 2 Dio 90.6 29 WO 2008/ 062429
PCT/INZOOd/ 00340 .3 D50,,107. 3 4 D90 125.8 5 D95
The ppspeters-jise ﬁgxyéf%ﬂ releasgestities U HaAtssalyins ypparagissand its process is
descrided BelgRvned, u5| ng X-ray diffraction techni que and was
dtob 62 nm (upper limt of 104.44 nm | ower

Dr“gﬁzf'lﬁ?ste Mgdi OTTEnHJFI 4. Aol The paraneters used

MethcfxD rus@a L,bgdm@sl/ﬁﬂ% SebsrRPatdd iSRRI thaly%@ b@@par at us
its proce is described below. Drug Release

Dialyg, a%w'% uh@‘gﬂb fotp! BempEbicat ©r Bupaddmos o ot 9despE fentive area for

dlffusgéﬁ%%ngaddl es/ 50 rpmover perforated metal disc tide to
alysis bag D alysis bag details: Length: Total 8cm

We'g]QtPfQEWF‘?rd? begiPB&dMRNot s on both sides; Effective area

VolufrRlof nfdbifaf 11‘1‘5:!@3@ onfim . Veight of powder in bag: 506.7ny

Vol une of nedia In bag: 5.0m
Amount of drug/unit: 40.9mg

Temperature: 37+0.5°C.

Treated dialysis tubing was used to prepare dialysis bag by tying one end of the tube. Sample
was poured in the tube followed by closing the other end used thread knot. Dialysis bag was tied
to perforated metal disc, which was in turn placed at the bottom of the vessel céntaining release

media set at 37+0.5°C.Sampling: 10ml with replacement. Results of the experiment are

illustrated in Figure 2.

Example 3

Table 5

S. No. | Ingredient J K L

1 Gum acacia 4.0g ‘ - -

2 Purified water 75.0g - -

3 Hydroxy propyl cellulose 300.0mg 300.0mg -

4 Zinc nitrate hexahydrate 14.87g 14.87g 14.87g
5 Clindamycin phosphate 1.0g 1.0g 1.0g

6 | Purified water 50.0g 75.0g 75.0g
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15 Amount of drug/unit: 40.9ng Tenperature: 37 LO.5C.
Treated dialysis tubing was used to prepare dialysis
whagshy4eyi ng one end of the tube. Sanple WasPEDIN26e7/000340

in the tube followed by closi ng the other end used

7t hPedumbpeoxide al ysi s ‘B% was tied 4P® perfof 4P&d

g MEPRlnddi wher W CN Was[ §dlod UT N plracegs g the peyFom of
the vessel containingl release 20 nedia set a

370.5C. Sanmpling: 10m wth replacenent. Results of the
experinment are illustrated in Figure 2. Exanple 3
Table 5 S. No. Ingredient J KL 1 GQumacacia 4.0y - -
MethodsHior If KaadMat er 75. Qg - - 3 Hydroxy propyl cellul ose
I e.la, 87 ,
Gum %%Q 5\795 ﬁ@go}\%glg pd%!Fgg %e&lébgﬁgg&ﬁmﬁ(@é%& 1?1’%}9&#(&3 propyl
cellulgsePnd |Zﬁnceldtl Watv@lre 8igsolgd 7b p@ificd 5va@y to ZOMADIRBOSBOBR 428her step

7 -0
the anglggn# g% éﬁ ﬂ@gm 1Z d;gggéﬂin&)ga\ﬂ%ﬁl %k@&%ﬂé&égg?lﬂmoﬁ}’/cﬁ%gg% go form
Solutipn Gunkathac |salum Aj Bs@ (Mcthcpch Jp)mlr Bi, ¢t (Mathed ‘KS). Bg mixed at a
contrc&f&?} g&% @t }Fj gtsgﬁ/mv\é? e agrdcorﬂ?{rgurogg( %rﬁrééjt%ytjfbrm glse\afl zseqisgag%ion was
lyophgigkdita fomm’ By poWdeIadmﬂhBycnsfcemulatlhe IacaI mmﬁammhtﬁodjl‘le’ zinc nitrate

c i.ndany ved l,kal. i lution o Lum -
was dissHDEEIV SR Biafe B @t Sl &SR bl e GissGR il Htkal o
form Eblﬁthblt ‘I”EDdFurthe) scﬂﬁtlcﬁs ACH Mi‘tnhﬁéﬂ athl Jon@6RedMaree@.280.5:@1/min) under
conti ] ﬁig i ﬁ*) under, cont.i uouti0

”squSr F‘i‘rﬁ‘agtii P‘B‘? Sa?félﬁlér hig flispeioR vgsslyaphifi rm dry powder
clinddnyy@phfotrhzegbrt 0 form dry powder clindamycin

formulation. In a sinilar method L' zinc nitrate 10

was di ssolved in purified water to formsolution A
Exanipdl4 cl'i ndanycin was dissolved in alkali to form

solution "B'. Further solutions A, B are m xed at a

Tablebntrolled rate (0.2-0.5mLl/ m n) under continuous

stirring to formdispersion. This dispersion was

Ingrefdienphi | i zed to filddm dry NowdelO cl i Rdanyci|Q R
formul ati on. 15 |Exanple 4
Thymosin 34 10mg 10mg | 10mg | 10mg 10mg 10mg
Zinc nitrate hexahydrate 14.87¢g 14.87g | 14.87g | 14.87¢ 14.87g 14.87g
Hydroxy propyl cellulose - - - 300.0mg | 300.0mg | -
Purified water 50.0g 50.0g |50.0g |50.0g 50.0g 50.0g
Bovine serum albumin 5.0g 5.0g - - - -
Gum Acacia 4.0g - 4.0g 4.0g - -
Purified Water 75.0g 75.0g | 75.0g | 75.0g 75.0g 75.0g
Sodium hydroxide 4.0g 4.0g 4.0g 4.0g 4.0g 4.0g
Purified Water 50.0g 50.0g |50.0g |50.0g 50.0g 50.0g
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Table 6 Ingredient MNO P QR Thynosin (34 10ng 10ng
10nmg 10ng 10ng 10ng Zinc nitrate hexahydrate 14. 879
wQ2008/ep4291. 879 14.879g 14.87g 14.87g Hydroxy prPOpIN2007/000340
cellulose - - - 300.0ng 300.0ng Purified water 50.Qy
50. Qg 50. Qg 50.CQg 50.0g 50.0Cg Bovine serum al bumn
5,00 5.0y - - - - GumAcacia 4.Qg - 4. g 4.g -
Purified Water 75.0g 75.Q0g 75.0Qg 75.Qg 75.08 75. Cg
Sodiun1hydroxide 4. Cg 4.0y 4.0g 4.g 4.g 4. g
Methios ok -0, ‘WAl @y §O @ Qg SO. Qg 50. Qg 50. Gy 50. Og 31
VO 2008/ 062429° PCT/ T N2007/ 000340 _Met hods for
Thynogjn 4 ppptide pras dlss@vedawcgzlnq-\:rutrgteq-ﬁyﬁtquﬁnfvga4€rpt§ﬁp;n@@olw ‘A’lin
anoth€l s%a@ilox %@Sénoe zmce Rdnf QE@nm"a‘E@g@ﬁ dedch e td BrinQbMtion ‘B’. Ina
solutign ' lin another solution dissolve bovine

furthegéteaﬁp%wwmdwxmd@msg}a%mavqt% Iéaray sofiop o mSebttigey @y and ‘C’
were alled uhﬁ‘er@ontﬁd”oﬁ@ﬁfrmﬁ QQOMFH s %ﬁﬁﬁdl%?% e régiﬁl%%l\é&‘dsmn was

in water to form solution . Solutions A a
furtherdyaphiged i Qhﬁ:d@rirycmdehJba§Or§?mtfqtlpn§0faaon5@mrmwﬁC@mposmons ‘M,

) tgi p di nt di spersion was
N’a?lgrt@hel; |?§S‘Eﬁ ?Fzéedég—ét?%e%@?g{%@dry powder. The

concentratl ons of conponents of conpositions M, 10
Exanégl‘;s and O, P Qand R are described in table 6.
anple 5 Table7|ngred|ent STUV NNdiethyl
Tablb%nzam de - 1 OQy - | OQy NN diet hyI rret a- 10. Qg -
A | Lhrelse AL A e | Lo YaVa Tl a Y=t
t-ot-vamisde Ay O OXy= Pt oOpyT——= 366 uug Sivivmneiyy?)
Ingredlﬁnl ul ose Zi n:snitrate hexahydr at e & 39 22.3 V22. 39
-N&%Q@enmlhan bk 90. Qg 90| mj)gQO Og 90. Qg Pot ass0.04m
\ln|r GX: up U __r\ Q 4!1 8. 4 u. /]ﬂ \I\ﬁf aF a0 m Rﬂ o 60. (@4l
N-N @ét‘ﬁwne a- J1()’.0gEJ g '10.0g" ° =Y e
toluamide
Hydroxy propyl - - 300.0mg 300.0mg
cellulose
Zinc nitrate hexahydrate 22.3g 22.3g 22.3g 22.3g
Methanol 90.0g 1 90.0g 90.0g 90.0g
Potassium hydroxide 8.4g" 8.4g 8.4g 8.4¢g
Water 60.0g 60.0g 60.0g 60.0g
Methods for S, T,Uand V

N-N diethyl benzamide (Method “T”) orN-N Diethyl Meta toluamide (Method ‘S”), HPC (only in
method ‘U’ and ‘V’) and zinc nitrate were dissolved in methanol to form solution ‘A’. In yet
another solution potassium hydroxide was dissolved in water to form solution ‘B’. Solution ‘A’
was added to solution ‘B’ at a controlled rate (0,2-0.5ml/min) under continuous stirring at 500 rpm
to form dispersion, Tfle dispersion was further lyophilized to obtain fine powder. The

concentrations of components of compositions ‘S’, ‘T’, ‘U’, ‘V’ are described in table 7.

32 ‘



10

15

20

25

30

15 Methods for S, T, Uand V NN di ethyl benzam de
(Method "T') orN-N Diethyl Meta toluam de (Method
WO 0B/ 06HREC (only in method U and V') and zPEIDIN2007/000340
nitrate were dissolved in nmethanol to form sol ution
Exampjg6 |n yet another solution potassium hydroxide was

Two Qb§§91p¥r%g iRl 6 doRdifcRidNinSRlidit toAhowBihe dBfthddlithcs ¥ different
was added to solution "B at a controlled rate

topica| fprmpulgionngl/FPRIinerd &1c PSP ITYERIAR TSWISERF rafg ginesoResy [fresults of
thesm%gsgrgdgsg,rlmgélgger sion. The di spersion was further

'yophilized to obtain fine povvder The concentrations

of conponents of conpositions 'S, "T', U, "V are

Studygescri bed in table 7. 32 WD 2008/ 062429

CT/ 1 N2007/ 000340 Exanple 6 Two tape stripping
Wistag tateolifersaleve0e-26 © fuse etk Yspd ribleexpedmRHdW topsal appllcatlon of 30 mg

f r

the c%qlg[{obl oft ﬁfﬂlglteio?gft[ﬂ coq{rageng ?95 \gtﬁp?égﬁh?i&wmé%cgéﬁggi%l@favallable
terbingﬁnimeraarpl fgsnulatien mes wistds asothe tefrgense Udi g sindy dBsdlioi GaeP2 T);
reference C?OS% gg dﬁg ng)éHrétal\é\g:(c? E @5 ac%fst?ré{rng{ﬁ?é Fhe %tgg gﬁg? g%‘gﬁ%rn duc;?tion of
24 hoBﬁ wigreii the reanmgsswdre olmseo/bd atvist ihtedJanf ¢antal hemy24hr9Sn=6) rats

oL@ | vai | abl e
were PR it e PEpbaf FEv T EP ShBReBEdy ae the
reference for the study (B. No. 73002 T); 10 reference
Tabldz?se of 195 ng contained 1.95 ng of terbinafine. The
%t udy was done for duration of 24 hours wherein the
Total ce@@hifgidn W g)eofabibatafied inadtratuim ¢orheniny &ith ofeatthenBof Bferehde and test
d, 6 rats/ time point

nd 24 hrs. )
form 4l on AL Hons HSF BOPI IR PR (o) o 9. bl e 6 15" Yot sl

cohcent r:rl-| on () of tarhi nafi na 1N ctr ot m onr peum

FWnl faddaeat et cé‘fcef‘gﬁg?'éﬁfcté”ﬁ?ﬂ“leé%@ (M“&“ﬁﬁﬁ%ﬁjl on at

various tifme @pintp 1y v stjar gat s (n=9«&) T1ptal 24
concentraflion of terbhinafine () ( anQFI\/,h

Réferemoé at i on @OH03h 3r$ 234h824r8§6§éf0é14(=n1c&4i@¥0 . 2181:!.:(8628

8861004184042 15068 Test—0+036_696-
Teth 556.20|7. 197, 71 556%%?5’0433@*@2% ThAl e 1a’t’rP%ﬂfl-004
test conposition was retalned atleast 5 TiInes higher

than the reference conposition in the stratum corneum
As segp iylthe fapls; tasheomprsisitios Wasaetained) atlgpgt 5 times higher than the reference -

composition in the stratum corneum at all the time points measured.

Study 11

- Guinea pigs (either sex, 250-350 Gms) were used in the experiment for topical application of 30

mg the composition of ‘Method D’ containing 1.95 mg of Terbinafine. A commercially
available cream formulation was used as reference for the study (B. No. 73002 T); reference
dose of 195 mg contained 1.95 mg of Terbinafine. The study was done for duration of 24 hours
wherein the readings were observed at an interval of 6 and 24 hrs. In total 35 (n=5) Guinea pigs

were used. The results are tabulated in table 9.
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Study Il Guinea pigs (either sex, 250-350 Grs) were
used in the experinent for topical application of 30
worgooshe24eonposi ti on of “Method D contai ni ng 1POBINPGO 00340
Terbinafine. A comercially available cream
T‘f'bllegr mul ati on was used as reference for the study (B.
TotaNeoncehd@fien (pg) of efrbiheMizan 2batGiasermeliim Mt nEhtaeniodirdfe@nce and test

1. .95 of Terbinafine. The study was done for
formy{gfiop ‘igg'ﬁ“?}fs e BRORfF & g‘\}\??érpéﬁsz %ﬂe readi ngs were

?. ml%la Qi ndatjlicorcentyatian pkterpinafife (Rgld{Y{eag +3FM)

abUT At ey rmTabre 9.4 30 33 WO Z0p8T 062429 541

PCT/1 N2007/ 000340 Table 9 Total toncentration (g) of
Refebémeaf i me in stridti’m cH neum wi th treatBrddnt 1.6

ref-erepnceland—test f or-mH-ation—a Mvarikods tine . noints
\™ ) T WU IC O ITaar_ Gt 1 Oort VvV CAT T 19 T e O

Tﬁ“gw nea pilgs (né%-??*#aé& conceptrati oﬁou%%ié%

terbinafine (g) (Mean SEM)  Fornul ati on 6h 24Nn
Reference 14.77 1.58 8.89 1.36 Test 88.39 12.59
10 As s30r A8he BiofR3 te]spco%?po%ﬁ?oﬂ \i/dg bfed thllegst Sttﬁ'ﬁés &19'9?1%% Bl @ffes higher

. was retainéd at |east times and | esat

than fiegpfigrence ¢parpositien r@a@n@m gme paptssit 16h ond Websasp@dwdv
time points of 6h and 24 h respectively. 34 WO
2008/ 062429 PCT/ 1 N2007/ 000340 dains: 1. A
conmposition having particles conprising: a. inorganic
el enent(s); b. at |east one or nore active
ingredient(s); and 5 c. optionally release rate
nodul ating agent(s) 2. The conposition according to
claim1 wherein the particles are nanoparticles or
m croparticles or m xtures thereof. 10 3. The
conmposition according to claim1l wherein the inorganic
el ement is selected fromgroup conprising of silica,
al kaline netals, alkaline earth netals, transition
netals, especially zinc, calcium nagnesium
titanium silver, alumnium and | anthanides, their

5
)
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salts, hydrates, as well as conbinations thereof. 15
4. The conposition according to claim3 wherein the

W0 pBgeaIee el enent is in the formof al koxi dePCDRN20€7/000340

acetate, oxalate, ureate, or nitrate. 5. The

Claigsimosi ti on according to claim4 wherein the inorganic

el ementa teimseitivs hedng parBieseodipatiRg:.cONPri si ng of zinc
oxi de, calcium carkronat e, calciumoxide, calcium 20
hydr oxitde, HRIEGRBICYFbonat e or conmbi nati ons

t hereofy, 6. atlogt 6ANBABE b Ve AEQAAtEYad cl aim |
wherein rel ease rate nodul ati ng agent(s) 1is selected

from giCoup 6PNt FeAsaspiteyARAuiAting 38A0HB: i ¢ pol yner s,

sem synthetic polyners, |ipids, waxes and natural or
synthetic guns, polysaccharides, nonosacchari de, .
sUgar s,The 2gmpaditian agsprging; taslaimd pyhegds thepparijgdesptrp @arpparticles or
andickpaRicRabl ANGukh@ERef - 7. The conposition according

to claim6 wherein the rel ease rate nodul ati ng agent

Is a natural, synthetic or sem -synthetic polyner

especl af‘é]@éogbm %&5’6%& t?%llay wiRtein %pfﬁlof/%xﬁ{c element is selected
sel ected fromthe fgr_c_)up of pol yacr eia}te polyners,
poirgre gropp spmpuxing el diicap alkgline metals ellidalincoerethpottyisetrapsition metals,
po t . chi . j - Vi ny . .
o F RO, A Bt ob SR, (PR, 3t AlminflYond phanides. thir
polaltdihpiratesrme svellpo kyrabihgtns thespf. pol ycar bonat es,

pol yest eram i des, pol yam des pol yphosphazi nes, shell ac
derivatives and conbinations thereof. 35 WO

2008/ 0G4 29mpCHiIfidINAGOAIGDB3ATm B whEhedn denipoghtic @tement is in the
accor di : im6 wherein the release rate

m)tgﬁ gf@g%ﬁgegélﬁ%e, gty %Xra%fee}"ﬁa g’eqrélgfaged from gel atin,

bovi ne serum al bum n, human serum al bum n and

conbi nations thereof. 5 9. The c Qsi tion accordi ng,

tosr'rté | ai W ICOPRPY YT 2E8iBIE Qickym Ay negedﬁi”rﬁ iBOwBIS Sl ,"9'3 selected
| i fpophi bioop sohpeising , offuine 6tide) t SUdplnShitohze Salcium oxide, calcium
tqh, k;%ngalgol é)r.rers, surfactants/enul sifiers,

fr éfo e&icipmbicarkphate Opcombipticns hefgotagent s, LV
absorbers/filters, antioxidants, keratolytic agents,

di hydr oxyacet one. or penetrati on _enhancers, dispersing

agg; nts, %e%?é‘ﬂ?%‘ﬁ‘@? AAFHGIne Iy eiAtmy | ahgrei telcarerite MadWying agent(s)

1Gs dectedork QFRPIf bR PEIGAEE] $YBthb® S &R Ze 8y ifhdiic polymers,
the,g)artl cles have an average particle dianeter of
| dids; paResaiyRatyrgponsynthetic gympe RobrtseBaridesnmenosagchpnidep sugars,

Whargiphtdie tpe@raeg, bBPertdSs HANBRBMLLS erlAVi Ng an 15

average particle dianeter ranging fromthe group
consi sting of fromabout I nmto about

7. The composition according to claim 6 wherein the release rate modulating ageht
is a natural, synthetic or semi-synthetic polymer especially biodegradable polymer or
. copolymer selected from the group of polyacrylate polymers, polyethylene oxide
polymers, cellulose polymers, polyorthoesters, chitosan, polylactides, vinyl polymers and
copolymers, alkylene oxide homopolymers polydioxanones, polyanhydrides,
polycarbonateé, polyesteramides, polyamides polyphosphazines, shellac derivatives and

combinations thereof.
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2000 nm about 10 nmto about 200 nm about 15 nmto
about 150 nm 12. The conposition, according to claim

WO 268N the particles are synthesized by neCHD®S07/000340

sych as, honogenj zati on i ncl udi h ssure

i g et S onebearing Mot O pe g ke s maguiating agen

hiigh psdi@iarselseted Fidnl iglgtin, MRdiIna sefull 41B@ninpMagkaRist@ MBumin and

i ncl udi ng supercritical fluid process, enulsification
dePPRERNs fi6Ess, sol gel process, chenical or

nechanlcal nethods aerosol flow reactor and the like

thereof. 13. The conposition according to cl

wher ei Ahg ﬁ@ﬂwrttomcecgdlag & slpim hé@‘t@éﬁowm% lsvéropgéqc solvents,

PIiREESISe sobvnts T En &NRAHstiEids, A CIh HgHB 1yineers; s@tiBtdnts/emulsifiers,
useful for topical application to the skin, nucosa
s Giegraness TR REresarhelajiag perals; UY Abpubas/Fiterspntigyidants, keratolytic
n%gé'i‘llts Qﬁﬁ/ﬁﬁﬁ?&etdﬁ@ 4t I'[Be&‘ira!ldrpélhaﬁcre%adg erSib %&ﬁ‘é o%Qg'glomeratmg
he conposition according to clainT14 where
t H&e%&ﬁﬁéé@l‘xt‘lmﬁhqr@fappl ied in a dosing frequency
sel ected fromthe group consisting of two tinmes a day,
once a day, once in two days, thrice a week, twice a
welk afke epropositivnaacaeriding tSEIAND 2O0RIDE Za2particles have an average
iy nposition of claim1l
mﬁgHgPﬁ tG%Qggﬁég%ﬁ%?%ﬁtﬂﬁgﬁgblI|ty to be retained in
the layers of skin especially in the stratum corneum
epi der [ [ h
TR oS p SRR 1 IR 2 GARRLT AL AR 3FhoraNishS pavine an
pam‘ratge@asalee@meetelf rapging frem thy oy efnsisompphiash ebout I nm to about
b I he
‘zé’éb%%os . Ibgﬁr;]t 1[)6]&1@ fc%%&ﬂlz%o i S@o%flﬂ fté llbout t’rﬁ)anrl 80% of
the total amount of active |ngred|ent |s released
%
Y\Angplez"il“léen?grrlil rO%ltla()HdaCrC]:oIIdl Scla,'ir{?h:’] 7&%&3@‘%{1%]9% 1\0,\18%ﬁre sw&thesxzed by

cmqh_mds tsucin adshmudgemztte:d ﬁ’lOludlﬂg vilight @rebses Ohdthdgenization, milling
S:‘i)nl“(lz ‘idiTSgn?a}PB’é@BgF @Eﬁghe%]; W%? Flgg,oine OSI @é%nyge%?p?tgtlon %cludmg

| mgpeeditiest fsd pfbcébsS@hMﬁﬁéatlbﬁ) diffkidh Fpiﬂc'dﬁsl 61 geBprocesd; Thbmical or
dISSO|VIP |ng ganl metal salt. ip a solvent to form
ghods, dergrel g

s G1°GRansR ergios 48y yeantyr andrthe disstberegt e nodul at i ng

agent in solvent to formsolution (c) ; wherein an

al kal i _hydroxi de solution is included in any of the
st é.p The c%{nposn@n agpordigg to claim 1 wherein the particles are synthesized by

sol-gel process.

14, The composition according to claim 1 useful for topical application to the skin,
mucosal surface like rectal, vaginal, surface of the eye, nasal passages, mouth or lips

area or external ear.
15. The composition according to claim 14 wherein the composition is applied in a

dosing frequency selected from the group consisting of two times a day, once a day, once

in two days, thrice a week, twice a week and once in a week .
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d. mxing solutions (a) , (b) and (c) to forma
precipitate; and 20 e. drying the precipitate forned

WO poose2{d) to forma dry powder conpositi onPCRIN208Y/000340

met hod_of making c psition.of to claiml1 conprising. ..
LRG: st Spseampostign ofe g WG o ¢ gaesl it rOLR  Be ptyned i
S@leVelkrs 8P Rin @hwsRllyiingthal kakim hyeticwn, dpidedmB or dermis and
solvent; c. dissolving active ingredient and pol ymer

i gombwafispsiereqf. adding al kali hydroxi de of step (b)

to solution of step (c); e. adding inorganic netal

salt of ste a) to prepared solutjo f ste d,; f
ST 1 e EHEPT AR Ao o PO PP TeesSHegIe sdéced from the
hat 4Bk ko RRal SEpRERI R dRltghadiy rekaR frbfiggat i on and

washing with water at |east one tinme; h. dispersing

the nanoparticles in a mxture of solvent; and i.

t n'SCkeﬁhggoﬁlP&it%nMiH Cl/Berbih SRR mSdr@ thaf H08d BEde itdtal(dMount of
to forma gel. 37 WO 2008/ 062429 PCT/ 1 N2007/ 000340 _
2tactivEHiagradieide releseest Wity 2 heure pad #At 1 Bian J6%HéleAcH Vg tgredient
alikalibosly Qi el Gh & Comfds 8% KOS DACH0 oG dissolut
Nﬁggéﬁm%g?@ﬁgb?§ﬁ§§?§§%§ tﬁeﬁgéﬁ %nd Sorjrbinatoionsr sRoTHHon
t bardesf . 5 22. The nethod according to claim 19

wherein drying is done by |yophilization, spray

drying or spray freeze drying nethod or conbinations

t Hér eofA m2Bod Fhimakieg bmepaition petiorigng to clgimilromgrising 20

wherein the A IS : .
consis?ing Sﬁgaéﬁg%?hgﬂﬁ%%ﬁ§P§gﬁ%%ﬂﬁ%?ﬁéﬁﬁf%%§¥ﬁéﬁ%|,

n- pr opanol , dissdping pergshic, metd Osalides sresnt tefohy sattigrl (b);

ket one, tetrahydrofuran e , 3 = XV, .
rxol e, poRoTeng « K88 A M e o i Syl SN Sturion
di chl or onet keneyheedih an akali hydrgvideppluting ighyladdd, in any of the step
tri et hanol ani.he .and .conbi nati ons thereof. 24. The
conposi tion® ébbsthﬁ to claim| wherein the

conposid i on niiging selteaid)(a)l, ¢i)iaad (c) tdlforrg @l preciyatateg and

powder, spray, foam roll-on, oil fc suspensj on,
bt merie - gt SRpresie i Sed utio @5l i & HRPRNRLS
conposi ti oncampeyitin1g t o- cl ai m 24 wherein the
conposition is a dry powder for topical or mucosa
applications. 20

20. A method of making composition of to claim 1 comprising the steps of :

a. dissolving inorganic metal salt in a solvent;

b. dissolving alkali hydroxide in a solvent;

c. dissolving active ingredient and polymer in a solvent;

d. adding alkali hydroxide of step (b) to solution of step (c);
adding inorganic metal salt of step (a) to prepared solution of step (d);

f. stirring the resultant solution of (€) ;

g. harvesting coarse aggregates by centrifugation and washing with water
at least one time;

h. dispersing the nanoparticles in a mixture of solvent; and

i thickening the nanoparticle dispersion obtained in (h) to form a gel.
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26. The conposition according to claim25 wherein the
conposition is non-irritating and not visible when

wa@ppBioed2e4 o skin or nucosal surfaces. 27. The PCT/IN2007/000340

conposition, accordj i

c%]‘rposTlfq IBﬁthP a?f"(?HJ (&g tc?ayl l%g gvh\gggr{/ ﬁ?él%hﬁydroxnde is selected
TigmC RUPRSNAORAN [AORO NH, 0¥, tMg (@D}, mHydwhesr thuemof Iaed combinations
active |ngred|ent is selected fromantibiotics,
aferepfral agents, anti-fungals, anal gesics, anorexics,
antipsoriatics and acne treatnment agents, anti herpes

agents, anti hel m nthics, antlarthrltlcs q} hpatﬂF .
362 agethbs megindi asepiinesiantam Hhherspy ddignissdone by lyophilization,
a@éﬂaﬁ' h@?fg‘ Ar%pﬁg%kfe drng hdinad bhemlSaatioanthbbst ami nes,

ammat Ory agents, antim graine preparations,
anti nauseants, antiandrogens, antisyphilictic agents,
a@?' negpl ﬂ%ﬁﬂoﬁ%cc&%g RAEKINN$PBE SOWAEMSthe solvent is selected from a
antipruritics, antipsychotics, antlp retics,
amqusnﬁmgc@f walens iCo ol alqobelgimethanol s?ﬁ%‘ﬁ%‘ah’tfﬁ’i%é’iql igopropanol ,
n%eﬁ%&t%@tl{eﬁﬁé ' tefr& gh%%? GehAbhe MORRAY, &1k 982, m-xylene, p-

|nc tassium a cal ¢i um channel bl ocker s,
bedyanhl ockierlenc, adigthd- bihei kéehjoromataneg sehjgo fumg/ Rg2AYs glycol,
e dRRR AR AAbAARL L hmi cs, anti

hyper ensi ves ruretics and antidiuretics,

vasodilators i ncluding general coronary, periphera

and ce t on,
Voot FrEpaT N LR LN, PYRKEIR CeRRbRis cream, ot

I neel, lpdstng)od/detosgeﬁtfmm soll-hpronoprseh, suspnsicas ointment, deodorant or an

test ost erone, estradi ol and other steroids, including

c i Rbst eroi ds, hypnotics, 5 i munosuppr essi ves,

nmuscl e relaxants par asynpat hol yti cs,

FSJS ;::)Pg %g,%g%ng@] %cg{)r B\tg 6‘% I&%{"&E? w%er%]stga c?mposmon is a dry powder

r eeelobRAL & m@dtdl applRetiamgent s, sedati ves,

tranquili zers, macr omol ecul es such as proteins,

pol ypepti des, pol ysaccharides, vaccines, antigens

antd. bodrgscammsbsriRAatddadihORS Idihes Qﬂferenﬂﬂte%@mp&hﬁon is non-irritating

conp05|t|on accord|%§ to cla|n1 m&ereln the active

i et waible wheg applisddp slin onmaspsal SWHRERt ed from t he

group of antiagei ng agents, sunbl ocki ng agents,

antiwinkle agents, mpisturizing agents e .

amd? - da%rwpoa@eﬁt%wé%%&q glpiy 2§ &rharrby ihe Gprppepiion is non-gritty

VI&ﬂQhaﬁnapﬁ ccharides, oligosaccharides, hydrolysed

or non-"hydrolysed, nodified or unnodified

pol ysacchari des, am no acids, oligopeptides, peptides,

hysls ol yRditp o@i‘ﬁen Ry ahy §)eQa1ml'i5 whefeAHe Rt A€ i fedient is selected

enzymes, branc ed or unbranched fatty acids and fatty

al ﬁf@m(ﬂngblotxgqmanm'lral BReD, apii- fqﬂgﬁér@plg@ggse@norg@p%rﬁqag@xlatlcs and

an%ngstpeggﬁ)e%@r ggﬂég Gt H%ypd,g Q sataﬁt%e%glﬁpésc an@fihtiSies, antiasthmatic

I oxl dants and free-radi scavengers: chelating

agegets, smbormvubsents.r eguﬂlepmf’@mS cantidiphesic cagdngmi cantidiarrheals,

glrjgx{stlﬁgs%%{i}h?s %ﬁIlhf?ﬁMrﬁatml ngﬁss arﬁmEIQIn%r 'ppepgl%ltl}fﬁge I ntinauseants,
antiandrogens, antisyphilictic ~agents, antineoplastics, antiparkinsonism drugs,

antipruritics, antipsychotics, antipyretics, antispasmodics, anticholinergics,
sympathomimetics, xanthine derivatives, cardiovascular preparations including

potassium and calcium channel blockers, beta-blockers, alpha-blockers, and
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silicones, mneral, plant or animal oils,
pol yi sobut enes and pol y(. al pha.-olefins), fatty 20

W@ 3a0806242ani oni ¢ pol ymers in dissolved or di sprCEBXL007/000340

foﬁlmarrﬂ }n%}.i %nﬁ@ﬁﬁ@{sﬁlﬁé ndlngat?c%ollr}/de gntluﬁuregj %ss R/asodelgtors including

form eumnga ts es or

ang¢ngsal daerosaryf rieeiphadli cad C@@bwlenwtrsl, nervous system  stimulants,
ne [ l.er: e

agg%tegcrngggloﬁ; Qitan ér@%ldﬂgr BRafhE! lﬂae&ﬁ%ldg%ogggstams hB%hones such
t han nmtrgsteag@nt@tracaoit s olrer hﬂepmis,agmluctmg aotticosthfoids, hypnotics,

2?@15%?1?025}11#%53%{3 r1 usc g 5%%% S parrag}fg{l}gz g{z}gc a;%ga'nostlmulants dermatitis

anherpﬁo‘@pmsaambsresﬂa@,dmpaﬂt ﬁptestkmtﬁl, andddiiitd @pRMants, anti-lice agents,
nutri essenti a and

TR A B Bk s Mo PRARRS mobpoRtiags. Polysaccharides

agexntmed, antigasiaatiboies ahdcambiesisns thaieor, dyes, hair

bl eaches, reducing agents for permanent waves, hair

conditioners , nutrients or conbi nations thereof. 30

3029.Th éflwmmbltlbmﬁbcatm‘r@td icRgn 1 Gvifeleih me:thbqﬁ?ﬂe@leﬁthga cosmetic
actlvelggtgg ent is a gtlde havi ng npl ecu
wef&ght S el (EOBTORR 1Oh AAGF RS 2aHE Tugbloekiee peents rapfyvrinkle

haaden@| SioisturizRigOapRiik, %tl&&hdﬂff@g@lﬂh B&pePRAY sleBumPNde! Vitamins,
I nhi aﬁl | ngé)glg t| des, cosmetically active peptides or

pefft e¢hardest Bydrolyepd\gn mumedpdpsedgmodified or unmodified

PCId1Y MRG0 ABAD aclds, oliBEhepOIBROSd e f@/@ﬁ)‘?}rsgdi Q)g 89 hydrolysed,
claim 28 wherein the actrve i ngredi ent I's sel ect

f r BHYAPP \ACHsy enzya1sE.s branghed fqingibranghgshfasty acids and fatty alcohols,
anirifalc bRht 8¢ mALeN waxed, TEHARRY RRY ?sce%@(gge?‘amldes hydr ¥ylated organic
anti psoriatics agents, antial opecla agents of antia

ag&iiss antpxgdantspy f@éﬁ%@ Blagengarsc dredhiting agmtszlsabcmh:é&a regulators
Whedlihdls, Ao RO birklafits, SAEAL I & f Loy

acycl oviT, %anc:lrc oviT ? m?bl(sg 21\% r&Llfg%r%: 5oq¥m9rs $HBarBhnocified
i nddganes, (r@qnﬁ@brp&mmor Animat efla motivbnEost &, poly(.alpha.-olefins), fatty

rek A0 Y2 UL L S8 Y b e

r e¥feflispersed sioyny reduciege agﬂmhil, hait clyes angdighenisy ahtiostdahts, free radical
SU&Qvéfi\gele al%l\é%jr%; ton% aéaﬁﬁl%%ccel%fat dr%g e@?g?nenﬁ%g agents, skin-coloring

zi dovu teno
noggenisc | lmsagdbltcam altlogungvmems, taméMGfrhquicaS@ehﬂ@h [ ab?nht@V S agents,

S“l&le Vi I ndi navir, ui navir, |opinavir,
ri tong@tl %%@ i heltss ng aﬁﬁ?ﬂtsadlcf?ét“ M8padgeRtsy vascular  protectors,

zmmmplrmtwsédwmm rskmaScthd)ne%;‘» &ﬂMuﬁkﬁﬁ@Hu%rbO%tnents and

I 31
bmhegéezlﬁél %{l‘zétan l53e:r gﬂg@tﬁiatn{:eg g]%gag agrlagqg? ta?ﬂv?tlgégrgnts for combating

aI Hayrl dorss,néxsir ( ay‘as,olhﬁir Neleadhey, eﬁaﬁdlﬁge,ag&ﬁg tiol | 8manent waves, hair
ol es gketoconaz? fl uconazol e,
o] traco

eI qu'aner %‘{’iré?’ ﬁcgco'él AR [thereo; nazol e,

|soconazole i mdazole, mconazole, sul conazol e,
tr| zol e, enil conazol e, oxiconazole, tioconazole,

con 8|Cgmpgﬁ?%@ﬁg Biedo ciaml Ay éheeactlve ingredient is a peptide
VOfawm@nﬂ(Zl%Lﬂar WaRRIeRNAZPI 6 kICUARMONMAE At Selected from hair growth

promoting actin binding peptides, RNA 1II Inhibiting peptides, cosmetically active

peptides or peptide based colorants .
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fenti conazol e, posaconazol e, bifonazole,
flutrimzole), polyenes (nystatin, pimricin, 20

wmmmmm cin B), pyri m di nes (flucytosine), tRCT/EN20€E000340

S f om ?félglp%sntll %@%H}% &% lairh t2§|wrh%fetu@¥h%)actwe ingredient is selected

dapsoney,” gl Ucan synt hési s
I nirdridi 4rditv Bal ém&pm‘nuﬁggd) ageptsn Aotibacteeipld agmowgosuppressants,

ot %Exlpseoééé%saanl%g%tg %Hxal%e'cx eﬁ er&‘g‘&r £8hc e Q}Q&\%Of uni cone) and

‘of nucosa ri seo uIV|n pot assi um
i odi de, GEntlan V'olet) and topi cal drugs
(cj.clopi | opir | lected
untfecy “t(’@jpo?go% |af°\5’é(ir(n% ul g]algl 3% Pﬁle%m ﬁ%e%:hnlvgal agent is seleote
acfrén g}{jd@(byl &Rnéievial ganoloai dﬁncnﬁavlbofos@auﬂnsmn)magdlmepranol -4-
well a nbi nations thereg it I
ac?’?@?am akeﬁ (&% I’eY an%{)VlBacltdOfTbﬁ Go?irm&’fi a'nﬁr%trovnra

&ri al
i n&ﬂtl‘*&@ﬂﬁgredléﬁk E!ﬁddl&ﬁkdé:Iaﬂalog@é\lemmmdm,ptaaﬂhm‘am]s: |amd derivatives)

azaserine, -razithraq i n 30 .cu tlno
cafusbiasi ]ﬁleélgFlf1 ﬁqj%% nen d %a@e‘ﬁc‘i& ter& Vit daﬁygdm abacavir,
dugdd-RRNesGIHE anslay G@Jekﬂ@lt&hmlpﬁs@ irhititols Qxch-ds- nopreadit,nindinavir,

doxorub|C|n epi rubi cj n, cophenol saur

no RN AV B Hpm%)‘iW \P'é‘?ﬁ%’ir nne %ﬁir%taﬁ““epwq: ﬁ@;&a?]am“’” Seltamivir
POLS WEIPAY Ay RombRHIGRYIEDE. Streptonigrin, streptozocin,

t uberci di n; ubeni nex, zinostatin, zorubicin,

an1nog|y005|des polyenes macr ol i d-ant i bi otics

degs vat pyes itieR BRloRAld BRtihenvaRlein artfuddl Mnt i lS selected from
2008/ 062429 PCT/ 1 N2007/ 000340 .35. The Cfg%‘gOSI tio

acebylanings ¢ Gruplfinen DytepEce; prltife. afsrhing C|a5°13sge(|}§?t°°°“amle

i s ﬂ%%n%%l@d eldoi M e Bieiz8E O W0tk o] Nddibdole, Clisdt&Hagdle] \imidazole,
di phencyprone and finasteride and conbi nations

t heriewhzols 3@lcomrele opfpiidinezoln BNy t¥icOPagolf, 3 ioconazole,
Vm%r%nﬁz&l@ eblﬂ@éolnﬁﬁ%e tﬁg&mﬂaio% Seliesiagse, fbObA61eIsHBonazole,

I hol’ds suc tretionin, |sotre|on|n
adémﬂcmpleabg@scmn@e bléwmi@h@wr@ezole)apelyane@ @yptatin, pimaricin,

beng ?)Xoteﬁf ih oFéd g}/rlrﬁidmeg r u@it T]&?’é p rt&f'a%ﬁ%n ?md@ﬁ}v&ﬂ)n | B carbamates

reSorct no ot ene e as well as any
cortiméttiep nssulfoeareidés lmafefﬁde,Th darsorepos gtUP@J‘n aptbesil nénhibitors

;gt(‘?%gl n%{]f) V\A%gnz%kcn %Sr]ﬁ{)é/u d ng&;ﬁ%&&@; hﬁ‘d d?rlvatlves thereof

I CS agents selec roup o _
di t(liﬁt(a?(hmlconeauahdi et BysteRivon mmnmsaks @rls@qﬂnatne po!amthn addige, Gentian

ur.i di ne, ten, cal ci. otrlen chr, '
etrlg?gnﬁp pwﬁgﬂgﬁ | EISloPTRE A calgﬁtgﬁmlpyﬁ%ﬁﬁ(%§+ﬂmdmwknma
t a&ﬂ{/é}lshlﬂtdlﬁlﬂﬁ tuadeayletie ad,amdyeldnicagkannimideo GibnBFucheig) as well
t her eof . onposition according to claim 31

whér 8hhcq “%ET?&%mggent is an

34,  The composition according to claim 31 wherein antibacterial agent includes,
aclacinomycin, actinomycin, anthramycin, azaserine, azithromycin, bleomycin,
cuctinomycin, carubicin, carzinophilin, chromomycines, clindamycin, ductinomycin,
daunorubicin, 6-diazo-5-oxn-1-norieucin, doxorubicin, 'epirubicin, mitomycins,
mycophenolsaure, mogalumycin, olivomycin, peplomycin, plicamycin, porfiromycin,
puromycin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin,

aminoglycosides, polyenes, macrolid-antibiotics derivatives and combinations thereof.
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I mmunosuppr essant selected fromthe group of
tacrolinus, cyclosporine, sirolinus , alentuzunab,

w@2@sleapy i ne, basilixi mab, brequinar, dacl i zuP&bIN2007/000340

gusper !"fné%t)lglgosx%{ SR l{é :cllraﬁl’é r3'1 g%%!nb[h%mlaac%pem% ggenp is selected

CD3, pinecrolinus, rapa

t hizore tte gro@ Ofrmomdrkpmcsﬁmh@,rﬂiatceowpmmgmd dingdtaid®iahd combinations
{) the active ingredient is a synthetic nosquito

repelTent selected frombut not limted to N,

N- di et hyl - rreta toI uam de (DEET), NN D et hyl

Eenzgzrant eee ci)gipom 1on acco¥(lmg to CIQI%X§{1€ Ier%lmbt réZe{nl‘uacntg:eage%/tl is selected

2, o4, ﬂiebgr@(ubl.ttfyPetﬁeﬂmesﬁtbtalsah@tdihmf Liﬁ(fttblhahm,( M&palene, algestone,

Re e nt,11 ut oxy.p pyl e

Cettoi?ﬁ 20 a%?ﬁef%b"e aﬁ%/?r ?Fﬁ?@“@fﬁ %‘F .- ‘i’tg’é?{‘ﬂylc-ysr%erﬂ'?%v%imm'de
r creﬂqrdﬂ@ylameteﬁe tiord1biex yd Al Eas(ah dahBiA&)ons EHeRisry |
adi pate, dibutyl phthalate, di-normal-butyl succinate
(Tabatrex), dinethyl carbate (endo, endo)-di net hyl

bi 3:7yc| Ol[h2 Zordpdshpt a&oﬁﬂ%— 20 Flaifll G@rbﬁé?yllnaﬂﬁ) actlvedmglredlent is

di ht hal at e e - 2-buty r opanedi O

agx‘f H§ﬂ¥ lat_t agﬁltfheigfgﬁtgﬁ {5 (ﬁﬁt gErR (glg)thranc?l arc):ltretm ammonium
dlsaﬁ@llzﬁ’a,l atﬁlh@lllsﬂ 6La§§x£‘rlcﬁ1{étha@ra§[@ﬁlt Baltipbdieire PG s%mbm etritrenate,

é ?ﬁi’ F hen Llohexanol - net hane- -dio and

PRfRE eB? 0 i 8YR§? ligl . dacalsielt endiniszargiont vag iwedk as any
orcommha,astth@fe(sf thereof or natural insect repellents
selected fromgroup of Di hydronepetal act one,
Eucal ypt us-derived p-nenthan-3,8-diol (PMD) repellent,
E-8: O%Qd%ﬁwlt%nagdcgrdﬂfgr iy eﬁalﬁloqﬁ)owﬂgﬁ B B agent is an
fromlinonene, citronellaq, enol %’5 eucarnal 6F
( 11511ml{r19§upmteé§§m é@l@%@ﬁafr@m the rgueley ek tacedimuky oynigepauites sirolimus |
S U@ gunfdtC 2h it ine 4 Lok 088/
PCT/ 1N200 7] 000340 "acul ot ﬁ'%m R, UTG17Raby, gusperimus,  6-
c YRBERRRPARNe, neh izptibihe,c ompomnkb pePper pmretrotimus, rapamycin  and

Cl RpdMRAonQhireof@nd nepet al acl one oil, Azadirachitin or

ot her neem derived conpounds and corrbl nati ons
thereof. 5 40. A conposition according to claiml

hayi ng Tﬂ@%&ﬁqﬁ s‘?t?o {;T%ﬁ % algbl )g/gra}% c%ve en%r; (gesynthetic

I n about
adngsgeitq rtgreéldmtemlécge)d Ifmvrraboumoﬂ linilite®o s/ \N t -daIpMimeta-toluamide

SSDR Iy CRELAAAL ¢ heaSP ST T e,
t 7e3,4,tbébungitrte)tetddhy did fig g OVIGKOR epeal¢hin g 1paflttd>>\%§§/propylene
COL ! 19 AL By PR i S b T e
t entboxdéte n(ér;dalone), dibutyl adipate, dibutyl phthalate, di-normal-butyl succinate

(Tabatrex), dimethyl carbate (endo,endo)-dimethyl 'bicyclo[2.2.1 Jhept-5-ene-2,3-

dicarboxylate), dimethyl phthalate, 2-ethyl-2-butyl-1,3-propanediol, 2-ethyl-1,3-

hexanediol (Rutgers 612), di-normal-propyl isocinchomeronate (MGK Repellent 326), 2-

phenylcyclohexanol,p-methane-3,8-diol, and normal-propyl N,N-diethylsuccinamate and

derivatives or combinations thereof or natural insect repellents selected from group of

Dihydronepetalactone, Eucalyptus-derived p-menthan-3,8-diol (PMD) repellent, E-9-

octadecenoic acid-derived compounds, extracts from limonene, citronella, eugenol, (+)

eucamalol (1), (-)-1-epi-eucamalol, crude extract from plants such as eucalyptus
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15 clindanycin, N Ndiethyl-neta-toluam de (DEET),
N-N-Di ethyl Benzam de or actin binding peptide

wheomleyeus to T(34 or anal ogs thereof; and cPCT/IN2007/000340

ot| naII nodul ati.n aen 42. .. Dr. :
R A R o S

S@i'l e@ﬁcﬁd]f:f;é’tﬂﬁdlbd’be odr oﬂlmd@fchntlacylclomer rneemerdbmvmlf corepounds and

cl i ndamyci n N. N-di et hyl - net a-tol uam de (DEET) or N,

I\PO’@‘%%tWWt h8Rbam de for topical or nucosal

application. 43. Dry povvder conposi tion according to

claim42 further conprising inorganic 25 el epment and

offt-i orAl o ReEiienawordiede FBHTI AT R PUYERT YEYPIISHE: Dry

powder 3 CONNASIghAi@ Blemestey) ¢ AbJut 01 ¢ WWG%BO&@“)TH% a«t»ed as
nanopartlcl es or m Ccrop articl es Oe; m xtures there

30 45.5Dry CHWQ?OF%WB%W&FH“%EB UG Vv & ?ﬁ%&” 9%
wherei n actyme ingredient is present in the dosage
range from about 1% w w to about 95% w w of the to

wei ghte  4d2ptingllysisicatrate giaduieting agentiddnrbausg: Opb%:w/éw i

42 wherein B gmg@bgmg{btdl%mg@ppl ied in the dosing
frequency selected fromthe group consisting of two

times a day, 35 once a.day, once in tw days, thrice a

nepk ’Athngg sifon¥R6 I %Qﬁilc%%nbr%l .week. 42 WO
2008/ 062428 PCI/ | N2G07/ 000340 47, Dry powder

conpos#t i onneigewe diemgnitsy cl ai m 42 wherein the A
t .
con‘pOS[, ' O%&E&%&&n@g&tk\} \Aaly%’r&cﬁenrt @él@dt&l fedhn E%% g'ipﬁgbntxag%@,r S

of sKki osition

claim 42 haahndgnmmntN delgwlmteaé@,mid@@ﬁiT)aNPMDiethyl
nnnophasic [ Lt . I r-af .
oD e RS s P RLRR S AE06: B s
pepti de swthexbbfearicbr pr ormti on of hair growh in

humans espeC| al | Q Sg; pti de or anal ogs
t hereof” for® t‘fbal rele%sgme m%rgrﬁ%tcl)n gemg l'ication. 50.

Dry powder conposition according to claim49 further
C ri ani ment and tional rel ease
rg?g n@ﬂyu a\&{c{%ﬁgoqrg ﬁ{oeézjjmpri%ngsalctwh\r% ergi&}'\ﬁ ei,lé/ctede f}rom %he group of
C acyRivsirt Itﬂbmaﬁmrcﬂimﬂ@n)tc@l cN aNndlaﬂylf-rﬁétmﬂélﬁilﬁﬂe a®EET) or N, N-
g) rticl eap g l_Fartlc S or mxtures thereof.
iethy! PeRERIET o8 SpsE5 PR Ftfi¥y to claim49
wherein the required dosage of actin blndlng pepti de,
h | ogous tq T(34 or. anal ogs the eof etween, . . )
00 1oDN RPVEET STHRBHER 299108 IF SR HE f%i%alf CQNEPgTHE inorganic

element and optionally release rate modulating agent(s).

44.  Dry powder composition according to claim 43 formulated as nanoparticles or

microparticles or mixtures thereof.

45.  Dry powder composition according to claim 42 wherein active ingredient is

present in the dosage range from about 1% w/w to about 95% w/w of the total weight.

46.  Dry powder composition according to claim 42 wherein the composition is
applied in the dosing frequency selected from the group consisting of two times a day,

once a day , once in two days , thrice a week , twice a week and once in a week.
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53. Dry powder conposition according to claim49
wherein the conposition is applied in the dosing

wo cwgeney sel ected fromthe group consisting PET/ING07/000340

tinmes a day, once a day, once in tw days, thrice a
week, twice a week and once in a week. 25 54. Dry ,
pawder DepFpR8ért éddipoaitionradédiging 0o claith M24@herhiar @k reotripesition has

co 05|t|on has abilit . retain in the upper |ayers
WﬁWrméﬁ‘“ngmBﬁﬂE@Fxg%ﬁﬁosition according to claim

49 having controlled release profile selected from

the group of nonophasic, asi c, t asic r

P8 1| D8 3ty950 CORPRIET: AFSHITGS 15 A M ' Ve PEqU QT Teease

t hepe RIP @nbpidBicMipitdsie] MultiphaRdele@slprafités. ons  for its

use; for the delivery of the conposition to topical or
mucosal surfaces. 43 WO 2008/ 062429 PCT/ 1 N2007/ 000340

579, A 9t} paeaRcampBesitich hipriBnp ctiefidhdpdpiide dtﬁ{abléetbn/promotlon
devi ce conprises a pressurized or nonwgﬁrasurlz

diof e sareithda VBRSSPSR & A0HPlogeus R &Pr gales dhereof for

Wﬂb&aﬂ@?hh&%ﬁgmphaﬁogonpos|t|on to the topical or
mucosal surfaces. . A kit according to claim57

wherein the dellvery deV|ce conprises a pressurized

orSOnonER'gjj%WH %%p&ﬁtﬁ)ﬁe&%rﬂ%gd@%lﬁﬁl M'f&:rlﬂ”ne@@oin\{)ﬁ'éﬁg inorganic

netere of the conposition to the topica

meadosait asdwptiqoaly. rel@@ﬁ"« rath enodwlapusigenten: accor di ng t o

claiml wherein the conposition further includes 10
occlusive patches for the prevention of particles

estapi iyytpowdbecaxpositiooracetdingiéo clajpp P datmdredpegancperticles or

Pay 1 GLERICBIRELSE ey | 0T gani C el enent (s) 15 b.

ngredient(s) c. optionally rel ease
rate nodul ating agent(s) 20 25 30 35 44

52.  Dry powder composition according to claim 49 wherein the required dosage of
actin binding peptide, homologous to TP4 or analogs thereof is between 0.001% w/w to

about 20% w/w of the total weight.

53.  Dry powder composition according to claim 49 wherein the composition is
applied in the dosing frequency selected from the group consisting of two times a day,

once a day, once in two days, thrice a week, twice a week and once in a week.

54. Dry powder composition according to claim 49 wherein the composition has
ability to retain in the upper layers of skin.
55.  Dry powder composition according to claim 49 having controlled release profile

selected from the group of monophasic, biphasic, multiphasic release profiles.

56. A kit comprising a delivery device; the composition of claim 1; and instructions

for its use; for the delivery of the composition to topical or mucosal surfaces.
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7. A kit according to claim 56 wherein the delivery device comprises a pressurized
or non-pressurized dispensing device or applicator or mechanical device, which delivers

the composition to the topical or mucosal surfaces.

58. A kit according to claim 57 wherein the delivery device comprises a pressurizéd
or non-pressurized dispensing device which delivers metered dose of the composition to

the topical or mucosal surfaces.

59. The composition according to claim 1 wherein the composition further includes
occlusive patches for the prevention of particles escaping to the exterior of the

application area.

60. Particles comprising:
a. inorganic element(s)
b. one or more active ingredient(s)
c. optionally release rate modulating agent(s)
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