BOTULI NUM NANOEMULSI ONS Rel at ed Applications [0001]

The present application is related to and cl ai ns
w@riosuity7 under 35 USC 119(e) to USSN 60/ 741, 1BOT/UB00€0H6236

Decenber 1, 2005 (the "139 application); the entire

contents of the ' | i [ por at ed

herein by refer enﬁﬁggﬁgﬁﬁéﬁ%@@%k@csﬁﬁ i num t oxin

has been used in cosnetic dernmatology to treat a

variety of skin conditions and disorders. For exanple,

bot ul i num t oxi n has becdRelateddApplicatiens wri nkles (e.g.,

h i neti ' ' ), >0l

DAY it L st bbb sPATRAFT SR 550 Bk usc
dil$a(eergSSNGoI | 139, filkd Decemben It, 803 (ths ‘ 130 lapplidatidn R Yhe entire
injection into the site of interest (i.e., into the

r éprgntn of thes £ Lanplisation ae preemasated heseindy rfarencer band
formation; into skin containing sweat glands; etc).

[0003] Unfortunately, current strategies for

del i vering botulinum toxi rBgkaeswid numerous adverse

ef&)ect s. For_ exanpl e, . inproper injection technjques
cdi03hmage Botdimgmytoyinhas beghused 17 Gesmatis dgrmatolesy &xirent 2

o uni ' . ti . )
ol B A R AR PR e A i been used
atyetes evratkladt.g., hpdrhinetiefagiab tiaes) gl athytnd Barsls, ddedlleté bands,

br ui Sh'lgig can al so occur. [0004] Althaough techni ques . .
( %yge:r ATQsEe PRhEFTIHENGRPTRYUSSHI3 isprsiersj TopiGady, hasulimugy toxin is

68 EYer YT inRon B56 SRR oF ini88 B8 ok} (e PRAE SRR arour

t i‘@pmsﬂﬁﬁﬁ&r/ﬂ&hﬂ?ﬂ eﬁbblxﬁdbnﬁdiﬁ)]{ldﬁlV(gbl?p H@r[t_hinﬁfngT gseds; etc).
systens and/or formul ations for, delilvering botullnum

t igos _ Sunmiirgmatehe CRRGRHIRGAICE rols]ivere botegain toxin

l an . .
R, Al s AERRRC ol i TR e AT of éthniques can
c dampagsd tissotandioe carsédliver, batolinugx aoxix ®, unimtenvdedia@d®r undesirable

cosnetic _and nedi cal applj.cations. In sonme enbodi nents
ofOCEHens; ﬂv@me&ﬁw%&eg}qﬂnh PropaRtpsiE pie IBRTHY iad Y Gprseffects.
apginUhdrhi Lk enbodi nent s

01? §1tn heé iéﬁ\%@%’t%cgkﬁ:, go%’ Ef‘%t‘ﬁr:w&ﬁgg%np%% ?%Fg conposi tions
afed0di i | i zedlthouglr teeltnidpy€e. pi, doalfrigehe $kin peivEto injection to reduce
enbodi nents of the i nvenEi on, _hotul i num nanoparticle

cBHBOSTAYRE SsPlyaRsis: pod Braising)haxe bericlerglopehinatrangpigimize
apLHH siaY effaGs itydrt _Yemag-l@?ﬁeédeSISthQfde%]@pxh%&ét%ﬁﬂl%@afed systems

bot ul I num nanoparticle conpositions are ScCri
hendZomfoamulationsiiot Helivering botulinum toxin.

Summary of the Invention
[0005] The present invention provides nanoparticle compositions (e.g.,
nanoemulsions) containing botulinum toxin. Such compositions are useful, for
example, in various cosmetic and medical applications. In some embodiments of the
invention, botulinum nanoparticle compositions are utilized to smooth wrinkles. In
some embodiments of the invention, botulinum nanoparticle compositions are utilized
to treat hyperhidrosis. In some embodiments of the invention, botulinum nanoparticle
compositions are utilized to treat muscle contracture and/or overactivity. Other uses
of the inventive botulinum nanoparticle compositions are described herein and/or will

be apparent to one of ordinary skill in the art.
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be apparent to one of ordinary skill in the art.

i [ 0006] In sone enbodi nents of the present invention,
whoiosl#31o0Mm nanoparticl e conpositions are prepaP€dukzn06/046236

exposure to high shear forces; in sone enbodi nents

b {num n i Itions, are prepared b .

ot} o PLRREE o B T Rl B EoeBlny By hanoparticle

naciapaditionslLe prRPRes by icRpssuy 10 higleshrhe@rddy; iRisehe embodiments,

pressure honogeni zation. [0007] Inventive botulinum

n&pBHENN nanePaEdtlp seMPeBiIsaEhPispargd Ry mierolpidizapignanyome

ayvahl incl udi u t limted t .

¢ EBbodld PR o s PihedtBlops o rgpert S g pressure

subeop@iie®ies, or intranuscular injection). The present

I nvention enconpasses _the finding that certain o

b7 num t dieAti rabrIphRYm sprOpPaE mpasHipns gan breadministered by

¢ S0 BB ARG Pt MtedTERAG Ry B4 B bbion e,

agrerivendus, ageithtecubasr iRk OBl cOlar BHpdcBibh ' BieSprédRat invention
superficial layer of the skin are not required to

a€Pgasmpastes Arsiirdingthatiegriainebgfuliruny txin nangpritislei qempositions can

a [ ' [ T j .
SSESEFLA0 L0 00 SR P e TR . or
| sxansioadrashletseids bh ogintsthatdrbdCaitdetdriordtt el suPerfivial d§er of the
skin. [0008] According to the gr esent invention,

t IR SEFRtEpqueH itQ aghjevediansdermakdmiverystfdetylinumnipxigracgording to

v ﬁ{elfﬁé%npﬁlvgrﬁfo%tﬁus,l ifl ne AV %nt 'gpﬂrgén%? %ﬁsdeﬁﬂaliﬁﬁﬁé}g io\f €
bot ul ' num nanoparti cl'e conposition I'S I ncorporate
wbbtlinua toxis dnacsomplished twithoutidigmiioarit detitationSo the skin.

adm nistered to a subject by application of the cream
CORORL ski nAcrerdiigde tmaem gBtions fransdgepal dglivery may be

b . e 1 . a .
w1 ARG BT vy B AR 10 R ® PO S Bvenive
i potatiniminahepaeticlé corapssitigreis indofpurated evitht £ érearh @08Othat n
sone_enbodi.nments,, i nventive_ botul i num nanoparticle .
c gﬁ%@ﬁlmit@ﬂg 1gdmnigisiered torassublert by anphigationRfthe eream o gre skin.

. | . e .
AL RN LT RO, B S AL SR Sson s
direnytoeated diths atvdnsdoraed patalh suth thai®botBmim oD, is ddBinistered to a

40Q,. 350, 300, 250, 200, 150, 100, 90, 80, 70, 60, 50,
oF‘gﬂ%ﬁRE‘ionhﬁiF Pf‘@éom] In sonme embodi nents, particles
( @9{ , botyli rﬁ@&ﬂiﬁéﬁtﬁ’ﬂh@ér{ﬂi‘v@ goﬁﬁﬁﬁﬁl"ﬂaﬁﬁgarﬁélé Poflpositions
i nventive botulinum nanoparti cl e conpositions have
dareptdsisns domtaizing a pophlhon ofhyzanticdéschavirpOfaxibmé arl(finimum
430, 400, .350Q, 30&) 250,. 200, 150, 130, 120,. . )
1aineters, 'wherein the difference betweén the maximum and minimum diameters
does not exceed about 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 100, 90, 80,
70, 60, 50, or fewer nm.
[00010] In some embodiments, particles (e.g., botulinum-toxin-containing
particles) within inventive botulinum nanoparticle compositions have diameters that
are smaller than about 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 130, 120,
115,110, 100, 90, 80 nm, or less.
[60011] In some embodiments, particles (e.g., botulinum-toxin-containing
particles) within inventive botulinum nanoparticle compositions have diameters

within the range of about 10 and about 600 nanometers. In some embodiments,

particles within inventive botulinum nanoparticle compositions have diameters within
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115, 110, 100, 90, 80 nm or |less. [00011] In sone
enbodi nents, particles (e.g.,
whoiosl#310m t oxi n-contai ning particles) w thin POESIN&E6236
bot ul i num nanoparti cl e conpositions have di aneters
I t 0] 0]
| el aflhe TR AERL 18280, P TG BRI oL TR 6 S0-100,
bet -DaWM. nanoparticl e conpositions have dianeters
wi t hi nt he range of abgut 10-300, 10-200, . 10-150,
16000381 10- ir;z@mel@nhodmentma{tmi@ﬁ (80 bptylinupy-foxm-erntaiping
bg%}%fh%]r;? og{iﬁengg%?éﬁum ng%g%\ lé:&(?ﬁ%{ﬁhl F]h?\r/}ev%nn%ve\r/aée
b prtikiersiu® thario peder abde 300r‘a)3<0)$2®0 a6e, 1y 2@ nr av5r1agel 00, or 90
particle S|ze that is under about 300 250, 200, 150,
18w, In spme smbediments; the ayprage pertiols siznis pthaifhe range of about 10-

RS TR0 R B 809 aR ko G sl s i et

neize isabeond)-ehbhmeli ik sdme ethbedimeatsahe apangd pdreiclsisize id sbout 90-
about 80-1 10 nm In sone enbodi nents, the average

p Penet e size is about 90- 100 nm [ 00013] In sone

e Ryrent s .
TS o ol Sfpisbddiaeft, 4 MELORR] b i Bavikfes .. botplinum

C wxp-soritaining gasticdes)l mathiat mlvsmbxel comipasifipechdve dthnsdtare below a
within a, specified ranfg In some enbodi nents, the
mepesHiedysizeor within @ pRgsiiRsornesy o someEmpadimentsedhegnajority is more
9g4§ %5"/ gg%/ 799, 8§20 s.ﬁ/%"/@ow?%s%%%% 969%% 9895, 699, 99.5%,

Y% Of * DI & Of artic e

c 99(]6%5 |9917(%; 99[8000PH4% bnmmnﬁ therpadicler it the comypesition e

nan rticle conpos ons are substantlally free, of

Eor"t%ﬁﬂ es ( gﬂ yme %B%lemﬁ%m&%twe S8R GEP RO 0P 8%
havi
S%ﬂg&%ﬁ% ﬁﬁ@née ﬁft‘ M&l@ elegl(; %o@ﬁ%uﬁg&%ﬁn-é&ﬁalﬂi%@%ﬁ{c%sssha\hHg
bdianietansiprebiex than (abmltdQﬁ inagorpetetsi ¢h eshe embbdimentsypanticlee(e.g.,

t ul.i num nanopart.icl e .co i.tions h ve di ameters
mﬁ?tﬂ IpUpHeXIpLRGRIRE %Bﬁ!ﬁgpwslaﬂ TSR PoRYmi atpRicle

' @orﬁ?&@tlcﬁﬁ@ﬁ% ABRers WRE BE rn @of’% k §6 Qﬁd 41%uP115 nanometers.
bot ul'i numt oxi n-contai ning particles) within the

c bnpmss ¢rmloodilnants, rdbsimﬁtler;mrn’vdld:sr(ierg ,tbohdinuaAtgein-¢antsing

enmbadj nents, such co [ ns are s bstantially free

C PAGR) B (R PSR ey & RS Tars S e ey Some

Pafbb&ihRsalks, ﬁﬁl’l'ce Qélﬁgf%la@é SublsBihdslly fr@@@f #ReULs 312 botulinum-

nanometers. In so nbodi nment s, partlc es (e.g.,

b trtxin- cmnlammgmamode:smhwmg dgneears lan:geea;l)anvabbm HSlmmemener,se In

T ARSI e
| hveptie iR BHoparti®RonositiBRs RiVeldidrh&8rs (RtHn the range of

about 30 to about 70 nanometers. In some embodiments, most of the particles (e.g.,

botulinum-toxin-containing particles) within such compositions have diameters within
this range; in some embodiments the compositions are substantially free of particles
with diameters larger than about 70 nanometers.

[00015] In some embodiments, inventive nanoparticle compositions have at
least two distinct populations of particles. For example, in some such embodiments, a
majority of the particles in inventive nanoparticle compositions have diameters within

the range of about 30-70 nm, while a second population of particles has diameters



bot ul i num t oxi n-contai ning particles) wthin such

conpositions have dianmeters within this range; in sone
wersdisrent s t he conpositions are substanti al | pCT/UE®0€046236

particles with dianeters |arger than about 70

n g I [ 1 0 e ' [ ntive. .

ST e <t 320 o e O Bl B GPlp g is ot

peprthminadsiswioh p@acles gteater thaarl 20xnaniml daméetér.some such

enbodi nents, a majority of the particles in inventive

nddMH4l t i cl &n snp embediggstshbaiBlining fxirisPregentpagtiallyeor entirely

ooy PeoPicg Mintaf Bk, Re®PRTEE PBIRbE0 Ty fime

| embodienesits; boithaditoin isadsbibed of fiRomirfatOsf nahopaticles in inventive
contam nated wth particles greater than 120 nmin )
dibafrEnEm. CompOSiens; im S%wnb?ﬁgmnwelm@}nmtmn Wasocskadrvith

| hedhBARL bAREL Ml ifnBlar L Ll e WbOLiD, ARARRRY b GRS

I N 1 nventive DOt Ul num nanopartrcle conpositirons; In

S effibodifieney, betalifum betinkid found oo orirora @8 tHebeldc vk Rethin the
surface.  of nanoparticles in inventive botulinum
c SRSl eImPesHi®one enbodi nents, botulinumtoxin is

SHOUATE 5 4 et DR RSP UBER A0Sy o s e

e filatihegndip, consibting fltipé Axiype BS tipel@idtypd GV @peD, e, and type
of these locatjons within the nanoparticle | o

c Shpldspiresmbogimoeniss the bptulim b iPRsARtss gh igolated protein; in

[ j : tul | Xi: ]

LR, BRSPS Opksei S| B4 6 bt Lot

t Y0018} typ&hks applichtioyipefefs. to varisuypatetitbollicatonss all bhehich are
botulinumtoxin is present as an isolated protein; in

s HFeTRORHEY hereint by referencBot ul i num toxin is present as

part of a protein conplex. [00018] This application

refers to various patent publications, all of which

are incorporated herein byDefhiticngce. Definitions

[00019] Abrasion: The term "abragion,"” as used herein

r 40012 t o ardpravioir sThsrterm {ehrasion.” as used hereimyrefers fanymgeans of
0 ' t '

o LT, ERHIRg 18l BR, bAElo b Hatod il of B SEH2In sope
akmbodingntsgatsrasipn refers to @ mechandcal areankesftalteying glidrivstirteo p

| ayer .of the skin._ In somsog]ﬁ;oegq i ments, abrasjon

r ERPENg 0T 4eLIHASIAF [apaY e rlpifgme gmbpgisrgnisy abrasion
SO LR U b O e
payer of skan. (Bo give agm fesv enamplesabgemiswunch paexfolidres fine particles
NN S ST O T e
eRPADSF 58 d9VRBohols, may cause abrasion. In general, permeation enhancers such
as those described, for example, by Donovan (e.g. US Publications 2004/009180 and
2005/175636, and PCT Publication WO 04/06954), and Graham (e.g. US Patent
6,939,852 and US Publication 2006/093624), etc., are expected to cause abrasion. Of
course, those of ordinary skill in the art will appreciate that a particular agent may
cause abrasion when present at one concentration, or in association with one or more
other agents, but may not cause abrasion under different circumstances. Thus,
whether or not a particular material is an “abrasive agent” depends on context.

Abrasion can readily be assessed by those of ordinary skill in the art, for example by



as those described, for exanple, by Donovan (e.g. US
Publ i cati ons 2004/009180 and 2005/ 175636, and PCT
wemBioeradT on WO 04/ 06954), and Graham (e.g. USPECHUSW6/046236
6 939, 852 and US Publ i cation 2006/ 093624), etc., are
g? (f:va% nO‘% r?(f}le?s or,1 1t§t%| ok th? Fklg%}fﬁi/ég hi o?og?%e)iammatlon of skin

nar

p 8héwielglabteradclge, rdisrtrptyorf; %ﬂﬁ(ﬁ/aﬂbﬁ 3fJsR oFMIRNStRINGS efinedh.
one concentration, or in aSSOCIatlon with one or nore

ol MOk gent ddminisirerian. nbie teEn Sedmmisistion” anwed herein to refer to
d 'tlge{ &rh% é'rocfI iR Eg0 ﬁgr?o a.lz[ﬂ mniﬂ%@tti%ﬁ 0 8 tsulg]gét 2 nat 11m1ted to

mat eri al I'VE "agen
c any pmlculébfo@&s i r@tﬁét ré%@dﬂd ybkeutd as@pedds Ep!pﬁobﬁ@te b9fthe
ordinary skil] in the art, for exanple byobservation

ofmadicgheenamypity.r Forexamele, Bre RrefensRY entigngoBtemplaiesTrBgs ef

e [ t I
SR S hagy 36 SHPHLSS Aot o e SR
Adiiitramsstilat, iop Bubclib@edisl Th cathih BindbdiadehBof theigvera R,
herein to refer to the delivery of an inventive

n&ﬁ@ﬂﬁ?tﬁt‘@pés@@r?é@@aﬂl on to a subj ect is not limted

I S B OUL e Byt AL LS B Ay

e%atiNe dent” hefeﬁit@%ﬁjﬂ %ubsmeathaonamﬁvﬁﬁm abiekogical §)%€enﬁ)ﬁnd/or
delivering or admi nistering that include, but are not :

| iorganisen. t opr ingtanes qesubsiancy thet: awhes edinipistersd to an organism, has a

SRR BUSES ol B Rt STAROTIY S lobBEal Ul A
acpaﬁmelaagmbbdmkﬁtsuﬁrhde lagyretein ortpotypeptidesie bidlogitali aazaivé "

active a%gznt refers to any substance that has
a®ertigntof that pepteip oF agliyemtldw&&t sharandl/least engyialogipal aggivity of the

o EAEREE poRpBHERIC U e L AL AL PR AE Albion
c Bosilthanedxins b&)l(ﬂb@bﬂg’l &bVt ygae i aordancepaith thedrevent

enbodi nents, where a protein or polypeptide is
blanCBEj‘i’%al ly active, a portion of that protein or

d | ic ,
RHUBED ' of ZPAZ R BRoRle BB RDR  IhPIAR Bty

r @hwopaetitld Cr)mposﬁtlonbi al usgi hﬁbinyrdﬁt it/ aly ip@bpartele composition in
Botulln mtoxin is b|0|$f? %ally active
€S

e Aeast %etrﬁmtmae*ﬂﬂpé%fé RUREmARXIn] abs geﬁuhnum toxin may
?%%ﬁeis&ﬁ%lﬁﬂﬂ %a}{ahbﬂ%rﬁclg i 'naﬁdﬂartlc]_éqglsrfa@é d CP/%r within a

ul' num nanopart e ‘conposi tion u erein,
r efiedlbr hendbnyherdefiapngrthe ﬁé.tﬁ)pﬁml@IBOSI tion in which at

| eas ne nanoparticle inpclude fulinumgtoxin The
oS3 m  GRTR/HE: IRELER A ORG." 5 sed harein, refers to
%ﬂ)ﬁﬁé\{rg)ﬂo‘i ro@lﬂzeﬁﬁz A189RREH} bcﬁ’zﬁmﬁﬁ”%ﬁ%ﬁt @srtq}ll&(vlse 1ndlcated

Inam nbrane defining t anoparti cl
the term encompasses fragments or portions (e.g., the light chain and/or the heavy

chain) of such neurotoxin that retain appropriate activity (e.g., muscle relaxant
activity). The phrase “botulinum toxin,” as used herein, encompasses the botulinum
toxin serotypes A, B, C, D, E, F, and G. Botulinum toxin, as used herein, also
encompasses both a botulinum toxin complex (i.e., for example, the 300, 600, and 900
kD complexes) as well as the purified (i.e., for example, isolated) botulinum toxin
(i.e., for example, about 150 kD). “Purified botulinum toxin” is defined as a
botulinum toxin that is isolated, or substantially isolated, from other proteins,

including protein that for a botulinum toxin complex. A purified toxin may be greater
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[00023] Botulinumtoxin: The term "botulinumtoxin,"

as used herein, refers to any neurotoxin produced by
W@k@snei10f um bot ul i num Except as ot herw se i NPCTHSB®06/046236

t he term enconpasses fragnents or portions (e.g., the

SRR, AR RAerdPis AN SRR pie. SHER: AEHERRYM in he

r ahax)ﬁﬁrabpﬁeiale\/ﬂhhtythe predent piveAtion 1stmit uhmred 10 qupamlculmsource of
used herein, enconpasses t he botul i num_toxin_ser ote{l
Abotlinam toxing Fopexasple. otubisim toxiaror Bseiin acepsdanse yith the present

h%{\%hﬁon %a? Be %?a%ﬂ’ﬁé&eélf)?t%dpﬂr?b%g[a%riégge{? 83{ Brisslly

C @ymh@@a) mag beptddudsd ﬁeb@nbmamdy @4., (d a hest cell bP6rganism other
exan‘pl e i sol ated) botulinumtoxin (i.e. , for exanpl e,
absnClesy mbotvb@rm)r PIEd bot ul i num t oxi n i s defined

ajl%(ﬂ)zﬁﬁt ul i %@%&9 ub hﬁ’\@ tEr?n I hl%éeeu?ib Tas used hergin refegrs to

statlallylso Fom ot her pro elns I nclud

Pafy egdht (N@} for ekarﬁplb olsdmhbyllpadx@de dt reonad) ®xt podsddbsi Hotleebsmetic
toxin may be greaterthan 95% pure, and preferably is

glaé%ph%mtaﬁ%mlcm@m@ Appspeccsntic i geagiplly ppefpl fopextprmal

t
b aljbp BHRBRR e LARNEE oPOESENbsRF el 1
F@osexsesipileals ntagtbelapplidd dsaonipobitionsimeludingabwalod Bgted to, creams,

with the present invention nmay be isolated from
crystipams, @mawlmuidwﬁ Trgive é%ehﬁem SEMess AR genolic

TR SRE l SRRl iyt ) BhORluieal! o

organi sm ot ostridium

[ p@om28] Cosierufid foamulaiibe: Tae rarincessmeuorrmalation’as used herein
used herein, refers to any agent (e.g., for exanple,
béhzedgto aé%s@rlkYeap@}le¢ etmmnt)omthattcoaewége & Mg¢ pgents having

CASIR Sor > ?}é% d;%@@ Hltl f%L’V &ragﬁfer sL4 ESmeftc fom}ulatlon may be a

cosnece nerally use for "exter
apphisoﬁéﬂem,rmnmwon lwpbm@etehmlszmleenmgﬂmmpdmrﬁhﬂg cream, skin

physi cal ap ear ance. Cosneceuti cal S may i
6‘HB‘@§F‘PI Baslotipg, fl}%ﬁs?’&j: cream, eeallignt ﬁ’(eta@d ¢ uéﬁjé%‘gpsmk facial

;; If fgéigls el So%aﬁ)ﬁs%) hﬁH glll(.%tag shaifl &Hsvﬁngégt o@?/ c\;F\el‘g%lseerr, hair-

es roten0| I c conp unds and/ o
smmd:sl er suaps cand/«bamtlsrmmglogxcal @snpossior ceaclt asaabton, ointment, gel,
[ 00025] Cosnetic fornmulation: The term "cosnetic

f GFR: RACBANY/PLSIRRd herein to refer to a topically
co i tec !
hi@dzﬁﬂ MROSAh! e tdil«cERR AERTs Qﬁgsggéagﬁ?lé \?vofﬁg@ﬁﬁén,

ng cosnetic properties. To glve
exgngllySormauleted fietappli¢aonud dtel skin. nergarhe typickly contain an oil

" 600 By el et P et ufaled Sisgiineny B nvention
MRS A Rtabd ﬁ%gpm%mk bLh®hiay BE %%ﬂblé@‘sﬁbé’c&t%i%omplete penetration

Ilpstlck pack or faC|aI cl ean

f ¢¢. gubbsicb masamattiches) hrangioitbs §km|upse sopidaddymuligmisrr Such a
hai rtoqu?% or .soaps,. apdlor a dermatoltl') 'calf e f
C GBI S QaRLRS Al I Borpige ARG for example, for a

botulinum toxin).

[00027] Dispersion medium: The term “dispersion medium” as used herein,
refers to a liquid medium in which particles (e.g., nanoparticles) are dispersed. In
general, a dispersion is formed when at least two immiscible materials are combined.
An “oil-in-water” dispersion is one in which oily particles are dispersed within an
aqueous dispersion medium. A “water-in-0il” dispersiqn is one in which aqueous

particles are dispersed within an oily dispersion medium. Those of ordinary skill in
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cream patch and/or spray. [00026] Cream The term
"creanl’ refers to a spreadabl e conposition, typically

wo ooosdsaded for application to the skin. CreanBCT/US2006/046236
typically contain an oil and/or. fatty acid
barefr Wi {1# ec1295 ?rf’a'irﬁ df @Eﬁ}blnactaﬁ fle qu’{&? aﬁftv&&%musc%le media
present en ontai n nanoparti

capd bl mt hfmfed btﬁoayttm ad)ﬂlbmﬁmmlofffaquml ehd aily mediae The term
of .such nanoparticles) through the skin upon topical

adHSPETSIPR Aigdiin” tgrefors aepleeérhrw 9 apsbspgesiongedium

T SRS A0 o L AT,
t ¢00023[i speFEacapyuinedi: UTiie tasn U&fbdp:hﬁted’i’(alsb ¢bwoapsulate’aor

liquid nmediumin which particles (
naﬁ&ﬁawatag k1S uggdheaeia fe meapy thap fhege@ﬁ@}saiatedaenatygﬁ sppletely
t [ r .
¢ Susr RS bR ma BT Tolihvd BITCRE RO I Bl AN AErye agent
oi(é ¥, patulinwrh mlm)rmaﬁbesamapaﬂawd Wﬁthm @mandfareolesn an inventive
s rS|on di um "water-in-oi|l" dispersion is one

U éae@swawrr Bpe fe ashievrds s ex@BPlg 4Hing faFmation of a
ohﬁo&%f&a‘?@éoﬁﬁ&gltﬁgk ?ﬁ a nm&gﬁulg’i%np 5D b S(iﬂr#ngr i nt he

appreci at at a dispersion ca
f moenoflnidizaton. mri sci bl e nedi a and is not limted

?’rk@ﬂ?éi GGG il dh R BrE R TR e sF bl y
nlﬂoﬂﬁfctgh%g{ ’StJFféps t'gptﬂé WHQW@W 5%@&02(%}%&9 t}tupgst I'ntpa}tﬁular

tor queous gorire
[ 80028 hg Entha pﬁ&ﬂihlﬂﬂl&dﬁntﬂih ethe pthSe enxsetp]serbmhﬁ defex(eﬁd:esm delivery of

aln sul or "encapsul ati ng is.used herein to
"8 RiPIOHER yt%EV%ﬁ%%w alP\éf'ﬂm@ﬁP?I%%Paﬂsc SoRploen@Igparticle

S :
oXhe “‘i"ﬁ% oY ot aE FBAE iivere intolfindtiin (I noncparticies
t evhien Yhersapstinecean agas ud ednatsined with maxaopaﬂmlmamtuoc handpartivie

i nventive enul sio uch enca sulatlon
aEHPRYALEPnS; sreneavaﬂlﬁreg or aeﬁnp}? D happarticles; s

nangPiatekivitiea Hﬁfé?%bte‘ iRferfaée; Qnd/oﬁlsrbggkggg?ioftlﬁp Bdter $tface of a

exanpl e duri ng crofluirdi zation
c omjoparticieo M sirtistancéer a@ﬁdtdimrdahnereﬂ fire c@tjuracsion chdthi nagogadticles

"in,conjunction with" refers to the co-delivery of two
oﬁm%fr I@npn%m@'g COPROFHPRY MY 8F MayBRlhefONglepty {iReed to the

Ph&fpattcled ued ok ﬁﬁlopﬁﬁﬁleoélfhﬁﬁ)‘:s‘ltfoﬁs uﬁ%ﬁbﬁﬁ{c%'o? agdht to be delivered

reference to delivery of a biologically active agent
wint ¢onjumetion ivith naammnmles @idés nanapacticle eoropasitionsineay or may not
or a is delivered in

ggﬂ?ﬁ%@%¢ B b PR S A dicE P A Somepasio8e Ghadsogption

ﬁgﬁg%sa Irhts Ingalﬂgiéhﬂ)%gm’ﬁntsrbmﬁ@ﬁl@%xﬁ ifleRBorR M Biblogically active agent
delivered in conjunction with a nanoparticle or nanoparticle composition is botulinum
toxin.
[00030] Microfluidized: The term “microfluidized” is generally used herein to
describe compositions that have been exposed to high shear force. In some
embodiments of the invention, the compositions have been processed by an
instrument or a device known as a “microfluidizer.” However, in its broadest sense,
the term encompasses any composition that has been exposed to high shear force by

any means. For example, high shear force may be administered by cavitation or by

high pressure homogenization. Alternatively or additionally, high shear force may be
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conpositions; is encapsul ated or conpletely surrounded
by nanoparticles; is associated with a nanoparticle

WO niogi0irer; and/or is adsorbed to the outer suPEEHUS2006/046236
a nanoparticle. A substance or agent to be delivered

| BAEAOLE L Q0o TROPRRLLE WSS ANH U oIRNORRT 54 Chisome

t hﬁ‘lbﬂ&lﬂﬁ:}ﬁ&[ buchitegh pridskued 1sn>aﬂﬁlpafetrm¢gee>fcawm$| ¢goas abmA 26 000
substance or agent to be delivered in conjunction wt

n&Fib Fasomecqrakod e isarigpatheirangs Q,f@hws% 408rte 200 @ﬁl As
o4 dedd P%hash&ﬁ%x%g n%a(glol;nes %gﬂfﬁ'ggpe%rﬁa}t : on %9(1@[ an ir instrument

nanoparf e conposi Sor orce

meigh B[ dxm&pﬂb& Microflgidie€SPivcedsov@tictoflnidith€orporation/MFIC
bi ol ogi cally active agent delivereg in conjunction

WPt 8pather likedeyicen Misprihuidigere Feonepiosy proyidleihigh pressure
b
S8 U b 200l e s Gl enpet o0

c highogldcitgfsr direredbaion tb e&rnamm&adngw Thegftuid et in two and is
force. In sonme enbodi ments of the invention, the

c @Hfﬁ@é ithrosgls mirgoehapaelp withdyrisa éianmsuaﬁ in thetqrdere 75 gricrens at
Céhg%l&ﬂ%‘é"stﬁe ?awgg]o? 56. f3 bb’ h%rzp As the Hg}ﬁeé&?t[s the rﬁlc%éc%annels it

est se rm encomnpasse
t f@rinshjets Mﬁc&fbo@hmsﬁld Jetmfrdmmgippshegmldroﬂraﬁnély Iamhe channels the
ans. Far ex ear for ce

adidxopRences g@éb@ﬁrm t%whd{s) BYueh i wrckae%fsraa@ntude higher than
h‘EHE‘PEP | %ahd Ml te'giuﬁogc?gl@st 'J\éﬂ:&ﬂéﬁ nﬁ%ﬁh{ ﬁﬂﬂ&“ 1n smrﬁf}ron level.

shear orce may ni'stered by exposure
pTaestore, hiflosheaxardningpaeatrrel tesponsitle fquarhcllmmﬁ@fﬁuctlon and

S%gﬂ‘%ggnb‘%@ Sucﬁ%‘glﬁjtgnh@gr Ss%légf‘u \#c h&gg)té%ange lg%fdlments
Xis)f PI% Wb i gvérﬁ%nr@ 191s %Q%tﬂuﬁﬂze% grﬂ# %glg‘e gétl)l h shear

dicate ar force may drere
p&ssager b perdatydf tane lensthan abmit lgumhutes hfsmrneeemqulimenta the

Mcro i di zer Pr.ocessor flui
CB?‘E)‘&I %&“ﬁ%ﬁﬁﬁﬁgé@&bﬁs} t% 8n§ ofl SUheF | MHRECE Inceme
MefbBliféntl &R 1okfibd B G855 RAinRROIIE o PARIR PHSARUIE oA in
a resultant high shear rate y accélerating t
psade embbddimeughtheiperiod bftime lissabioat 20 hacgindsv dh eaint ymbodiments of
si.ze reduction to.the n The fluid is

s VO TR 5 : &@ﬁ@tf %fﬁl g‘H b4 SPBIE RNt gthshear
U YRt&akudl e@i?d?ﬁirﬁ&ﬁs hed rbRfe® [djl?errelﬁfas 7§n§‘[b %5%”%1@15ﬂmc9 tion.

velocities (in the range of - As the tlul
eX10031} he nmMoreoindsine] sAn emﬁlrsroums jradlsomfhlyahﬁnerl Ini tHeart “as a

wth jets fr moE gsmog nneI In the: gthannels,

t IR o §ORNTHRE O A I Tizhe ‘Zru‘?ﬁ‘ Oélt TR emylsiier fhan

| SR LIS 1ilid BeHliytiH ‘a?oﬂllétgaﬁl%réeh &an'cBRbidN size” Medline Plus

conventional technol ogies. Jet collisions result in

mOktullng MedicglBdtionary, Mewahm Widbstee(2108). Thaterms Heamocamdbion,” as
n?e%cf}ereellrrl Gefets t%oalglselnpullselor]; m whid : 'Ic lceast sgrlné of {h%dc{#gglletg IEorapna(l:jticles)
have diameters in the nanometer size range. As will be understood by those of
ordinary skill in the art, a nanoemulsion is characterized by droplets or particles one
thousand fold smaller than microemulsion droplets or particles.
[00032] Nanoparticle: As used herein, the term “nanoparticle” refers to any
particle having a diameter of less than 1000 nanometers (nm). In some embodiments,

a nanoparticle has a diameter of less than 300 nm, as defined by the National Science

Foundation. In some embodiments, a nanoparticle has a diameter of less than 100 nm
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m xi ng of multiphase fluids in the Mcrofluidizer(r)
technol ogy. In sone enbodi nents of the present

WO poogfsilon, a sanple is "mcrofluidized" throupdil/UuS2006/046236
exposure to high shear forces for a period of tine

| . ' 0 i - t Seqq 4 .
55N ) BN OO o
2 apgrecidterthatpihe ein “nanopseicle’canndd emrirsdestritees piey disbradd phase

time ijs within the range of about 1-2 mnutes or |ess;
i i1 3 BIFRCTEIRBOHFMBIMA. t he period of time i s about 30

In 0
STORRIP: || " AR RPN s W L B Banoparic
t eoxhp@ﬂiuah’eafersf mrai@&om@tdﬂhoﬁﬂ‘hodiclﬁdei & ladseomaeﬁ@bpadcko In

herein as "single pass' mcrof]uidizatjon. [00031]
NSPREE R gqhawntsm n@rﬂnagqcmqr@w@m 7 gy cllertioneef i n

t Hgn(%{agtlec Wl\aaﬁl?%r gllg]cgmgomﬁgﬁksde%fﬁl%?lh%ﬁeui‘?a.lje tﬂﬂbﬂly emulsions or

di sp W t an emu
| dispssionk.eln swrw éhbtaliratnty, o rrandpambletcsmpﬁsmm getabldrdn some
col | oidal size" Medline Plus Online Mdical

PRGN, @ HEGPRE IS/ RAFRRAsHIOIRRIBYes onR AT MRFgbiologically active

SRR B RBRDRL e RS, B0 BRAh Oens
hﬂmlmopamcle cempaositieisraaoehelsionl Hewillegapprodsated b}l thbse of

under st o thoeof ordi hary skill in the art,
nQFBRARY |S§l? ldn ﬂ? a& %lewpa%@ qoyrReFiGen S1aY bsPreRsred %%@mg to

0B USRI LB LB, L SF AT LRG0 1o e

t lambbdinentsre lxppresdne iryéentiet, @ mandpartioly capdsitednds peepared by
a di.aneter of |ess than 1000 nanoneters In sone
e FPRIBRIINE RLSaMPlE tRAPIS 41@t@nh&%8<anwlahﬁlmeg%fof theggvention, a

t haty %ngléq{ﬂm;%%ltfé)%fl& Ry WihBulNe P B sl &nd/or is
B Y @

Foundation. I'n sone I ment's, a nanoparti as a
dswbminaallyofreé eﬁmxtcrmlveﬁnﬁo nmas defi ned by the Nati onal

S e S v
uﬁ?éél HAB4if ke S6 'é'n %)a}th?o r%%(%‘it@go i Jhs@mth “substantially

di spersion or enul si reic
c frep 081 andalescrites a penbaetiodd cpmpdsétidnsromaimagm@ardre thlae about 50%

it.ign" refers to a osi t.i on that. .i ncl udes
20! ThE 3esited materiaho o TREIPIS. i P AQRiGIRISOMPREAPE 15 id 10 be
nag@RAhtidlc/ ﬁemgﬁidés hoks dRmdRr iCERIEOLE £6hic@ Par%@:, then no

nanoparti ¢l es. Nanoparticle conpositions describ
herog¢ than naboutyip%:aﬂ thy pamivles irothst ammisgparhsiodismetens quiside of

odi ticl tabl e
S Db R oG B O BN 28 soans Paiclene sysdde of the

ORRE! I RInfe GhBBERSE doVmdfelthdE2PYSIYos, ltS‘% eoglakeyesedi 4y,
in conj unction with the nanoparticles. In song

e bl ilh%nt @, Q%BS%aﬁ%pé%t b, é%(; 8% 3%, fl P9 18.5% omless of the particles
ga\pee({m Amaters outsutle c\# tile stated rgrp reciated by those of
[00035] Pharmaceutically acceptable: The term “pharmaceutically acceptable”
as used herein, refers to agents that, within the scope of sound medical judgment, are
suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or complication,
commensurate with a reasonable benefit/risk ratio.
[00036] Premix: The term “premix” as used herein, refers to any combination

of components that is subsequently used to generate a nanoparticle composition or
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ordinary skill in the art that a nanoparticle

conposition may be prepared according to any avail able
wore@n®4i1ot! udi ng, for exanple, chem cal or nmecPeRUSANG6/046236

neans In some enbodi nents of the present invention, a

RURERE I8 PRGN, Efr SR Sr iR SR S0 0ot

t hfgrd:dimflthac; Whed sibjeeB@td high ehea® ﬁiﬁ@é igehériites Sardpepiziesd
wi t hout use of toxic solvents and/or is substantially

f pesOrging fczasbie @r%‘élllt\}é}’ﬁf%lon{ bosrzag erprdiments sprerels agollietion of
th%;@c?érﬁ? at % ?31 Rﬁﬁgg sma} |Por e ?%S&atlég‘ § Qall;bﬁ)raiet clk
to 0 a nano I cle~conp , I'S Synonynous

Webhipositidséuhtak a|uh$f01fnii ﬁﬁldpﬁrtﬁchdﬂﬁ;ﬁ)@ﬁiohe& Premix often contains a
nanopart i cle conposition containing no nore than about
5Guididisneesiorompdism angiothar spmpprAntesusiient to genegate nanoparticles

fr@@@ﬁﬁ{h% df s %’m@@;\kﬁas 2{&8{3131 w@tgat'g%é gregegmtt gﬁ)ggﬁ%rﬁ%é%uﬁhh% toxin

Sh&tyamkorb@ﬁg@ludddlﬁnhmprem eThaypremirb fial afs0 Yorthint diR or more
particles in that conposition have di aneters outside

oﬁwtfwmsﬁﬁgi@r other agenss. elsemierrsRogimenss. s RremibasrzBhH s

R L o

1%%in Mmr ahdter bib%glddl’ff%acﬂ% agddie, tHé’/botﬁl%un’i%xnﬂ(’énd/&%ther
2% 1% 5% or | ess the particles have dianeters

obt@@ga@alldfmtlh@a&emb)tlém wélﬁg@ befcued)@] shmfafpme%@nnhéém the
ag ZIH abl e: The term "pharmaceutically acceptable" as

e erein, refers to agents that, within the scope
0f{00030hd neefratrofdiireetm “Rifiactdrytalised hareinpi®ters © any subject
contact with the tissues of human hei ngs_and ani mal s
wihiak é@ﬁs r@k&féﬁ%ﬂ%ﬂh a% Fenecied dlipjep gffirany follpwisgghedelivery of a

r Bﬁ)rl) a%ﬁv@ﬁ%éﬁ{ o%lﬁ%%@ug aé%gfgﬁé 1Iﬁ ho, rrnall¥ observed by

rate W easona rs
[@%ﬁﬁ}lglﬁt@dmakper{dmderm prem x" as used herein,

refers to any conbination of conpopents that is
sﬁ!@éghenu eliredrrniyr deteraede sEHHY g}lmﬁ%@t@n as used herein,

CPM% EHe%ﬂuéﬁcﬁ‘P&ﬁ’Jrgh@ QE@&SF ﬂle%ﬁﬁ?gt# adrB%R ent g’ég'ﬁon to

remx IS an ection I ngredi
t han pr hheedf wuhplﬁce(pﬂnng)mbdlghl siperaisidrorlaspomg embb&tmts of the

nanoparticles according to the present invent.i
s GHENERH S ﬁ@ﬁt@strag%%h@ Regfogmed,pyiside p%ﬁclérflcﬁ Sétting. To give

| B Sifdl & BhBlel H%ome"%d%&h? 6f &f ifRnflbdh iﬁ&?l%os&%? &eam may

gener at es hanoparticle conposition stch as a uniform
naaaairisteke bg anpbystttin one’ sAwmrlmma( often contains a

i guid di spersi ne an her co ] .

s Wﬁgl ent & B 3‘2@?@3 f\%@f@ﬁ@f 3 éméﬁ RHIESAE s Haderstood in the

di8 RE bS bR Br AR I A FRf RO e dbB6t Pkﬁ&ﬁ%né @ﬁﬁlnﬁ 5i28: In

bot ul i num toxin may al so be included 1n the pre

Theme embodimeats, tie smal amdledule Briess dhanmabost 3 Kd, 2 Kd, or 1 Kd. In
some embodiments, the small molecule is less than about 800 daltons (D), 600 D, 500
D, 400 D, 300 D, 200 D, or 100 D. In some embodiments, small molecules are non-
polymeric. In some embodiments, small molecules are not proteins, peptides, or
amino acids. In some embodiments, small molecules are not nucleic acids or
nucleotides. In some embodiments, small molecules are not saccharides or
polysaccharides.
[00040] Stable: The term “stable,” when applied to nanoparticle compositions

herein, means that the compositions maintain one or more aspects of their physical
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surfactants and/ or other agents. In sonme enbodi nents,

the prem x constitutes a solution. In sone particul ar
wepdsmisrent s in which the prem x includes bot uPCTUS2006/046236

toxi n and/ or anot her bi ol ogi cally active agent, the

bgttrﬁlétglfét(glgt ¥k | nd Edgld%%ﬁﬁ ié)ﬁi)&lﬁbl%@' 4 crd g&ﬁ&f“of time. In

agent) i's°I’n so ore ear

ap@he eaibbdintehes gitleninxent{od0H Stdble Mahoetiche y0mffmmﬂ|s ohe for
"refractory” as used herein, refers to. any subje
t d¥chdBe avérage pasigle sige.ine magimun ﬁ’é’élcl@oﬁl%ﬂs i ranie “Of particle size

afg{deSP‘&% dﬁs‘ﬁlﬂLlﬁ\MnQ% gm%leds? e'ste{ ythg:il)_p ?t‘%lésyabov? a

I ve agent or rmaceu as nor mal
oldssignaeet] diye mdéc:rtducmdega m;gna&bl rmgeaxfrsmt) is [Iﬁ)aﬁﬁ)taﬁﬂed for a period
Self adm nistratiogn: The term "sel f-adm nistration,
aof timed [hagras embediments, the peried of timads # feagkabout gne hour in some

ﬁEQJbS& ASh P&cﬁf#th{aé’ is a%o@t%&ﬁr?tlgrhoﬁ 08590@5 95& %ﬂe (B week,

mor erse Fequirin i ca
| ows @ysveekhaate (ENhsnthf md(e) mamﬂm these, (3) months, four (4) months five
self-adm njstration per f or med out si de of

c(Drinenths, sk ©) H@nﬂr?oelgli%\ié) wanthgen el manghs, Preligsld) months,
rem'?{géiﬁ% [@% r@ﬁ%?ﬁtﬂg é)lr E&é‘n i Ao e%%ﬁﬁhen?@ %ﬂ%érlﬁd SFRRHY is

ere ‘subject in on
[ ©0hEDihe Sarggelof Wbdre ot €1) dap tg avmtﬁtfourazzl)mms nwo eZ)UW&'ks to

t Vs 125 aiathon e 3 amints Q116481 OGSty ForEeimete i
2 RO SRR gBsRulsioh BaeRs iy IR @ #%%ﬁ%é‘%%%g?e“ femperature
s nm:igemahdyou pH changdes aad t naajoréth of theGBoptatitlens thOpopubditdbn

D, 500 D, .400 D, . 300 D, 00 D or 100 D. I n sone

e ASTH R Aiametenwithin atated Tapge Hice frpRisEIRmbevEeen gRProyimately
e 0 S

© ToOa0Th 2the HfoCnIBbR i fthe. 56t e sBEPPGIRIons, a ajority s
nedoee thag abaut e 0P HO My GD%I, 80%cHUPS, 23% 06540 eQT%dQ&%, 99%, 99.5%,

t I I t h de
o S OB, TR0 ot et ersaBe e bpABNARES o the Hprgons where
Wa%anﬁﬁmdlcee*%rﬁﬁbsnﬁﬁ%ﬁ{ is6d BotTIAMRO Rixkd Aor 2R ibibne other

means "t hat the conpositions maintain one or nore
abmmglsall@rfactlmagenp hlyfsmanap&tlclembnmem(len gs considered smblgef the

and/ or di st ti.o articl es) eri.od of
PR B RS E 2680t (6 Py BT n)is gayppiged in the
NaORPSifidredRr GRMRThARS Berici OMNEnd AhdpidelhEl Y BF @&famons

particle size, the maxi mum particle size, the range of
p{00Ht) e si Se@ectaﬂakacrm frabptct'tas uised lnamngfefqmatqarwlammal to

ol tiatintivs BoafRar e i on e GfeBd OF BeGnigree. For

SkE&Sple,] Ssubfictindl BEH hiffan 8ddREAtO&bw, pig, horse, mouse, rat, gerbil,
hamster ezc. In many embodiments of the present invention, the subject is a human.
[00042] Symptoms are reduced: According to the present invention,
“symptoms are reduced” when one or more symptoms of a particular disease, disorder
or condition is reduced in magnitude (e.g., intensity) or frequency. For purposes of
clarity, a delay in the onset of a particular symptom is considered one form of
reducing the frequency of that symptom. To give but a few examples, where the
condition in question is facial wrinkles, symptoms of that condition are reduced when
the depth and/or severity of one or more wrinkles in the selected area is reduced.

Where the condition in question is muscle contracture, symptoms are reduced when
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of tinme. In sone enbodi nents, the period of tinme is at

| east about one hour; in sone enbodi nents the period
wo@Roosio#a0T s about 5 hours, 10 hours, one (1) degT/US2¥86/046236

(1) week, two (2) weeks, one (1) nonth, tmo (2

%E hﬁsd S?e)g%x?ag% ?e?%op?xget e|11nsd m%ﬁ%tﬂa(zélé) I{n% tnhp‘?lt ?’f{)?& present

mimtehﬁon bavemited 6al)to qusRt Wcretthe Nrpthaid fare( eﬁﬂﬂlnm@@t MBe present
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wiventon srecisatie corterplates tisplancpt juchalatiope prRRES/SyRIPMS is/are
(%@u&%@ {%Hﬁ% éo}@ﬁlti(o%) \ﬁ?eegﬁ% e%f)lsttfﬁ%eb P ééft)vgx h%lpg’lt ndth©

p@&ﬂb@télpeluﬁﬁlafbanoenul Si on particles is subjected to
prol onged storage, tenperature changes, and/or pH

and Thenepwéicaily efective emaunio s esed herein, the then

po r t

(i ﬁé%a,%gwgéiﬂg%f%f“e byl RS oy 5 S REenl 398
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bi ol ogi cal | ?/ active agent, the nanoparticle
i
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[ 000411] Subject: The term "subject” as used herein,
r epgicylag wbm,s WAY-iB fact. Pevis sty tora dherppaatically effective

agplgﬂt?lr 1 g Sive @.{{Bﬁg 5)'&3.“@8‘{]%,%%@88&64\1{@/6%{ l%g% Rive ahlow

m ni St er
dbavaihibilitg euch thatglinkval sfficadynis st oHtﬂhablgerxiasohne dilﬁtmalirﬁénts
etc. In man embodi rreef%% of the resent |nvent| on, the
sEthFré{%?e fodt e‘HH%‘ﬁal 3}2]? a@?Hﬁthi% & Eefergpgsdagn ‘amount as

Aﬁ%%ﬁ‘!ad‘ﬂlv%%otr%r@ Bl rdsfient i on, “synptons are

uce m)re synptons of a particul ar
d[&ﬁﬁdd}e di §’orzdeolvmt donged hawin, sherteth Cedici sblveagneﬁetsote any

enS|t r frequency. For purposes
cF%hSFaWe L ey & erp &S{% TEMEYE, Op flestroy Ananimal; rtlsg%p%wwld be

' ﬁn&é?&%&jﬁﬁ; 6k %ﬂﬁgl \%&i il t‘ﬁ?ldﬁ' é}garﬁltﬂﬁleg ﬁ&\%ﬁ gﬁﬂﬁcﬁlﬁe living

that synptom ew exa ere
coelthi, teadreells estracdliutan masrix, aeilabr J\mctrddselaolog;cﬁbmmésulei, etc. To

that condition agre redu ed when t t h,_and/ oy,
s 8UEMbHE § Iy CRHPIGH 1 IV RERge Hﬁnqt sglépeg imsihl,
| ScdtiRAHE mei)Efoarhig, &@d}gfotrﬂnofetﬂaﬂleﬂlgﬁﬁ)trélﬁﬁe' a%ef@ﬂ% CdcBtates,

contract'ure, synptons are reduced whénthe muscl
benxbaiksndsess tense and m)re flaccid. It is not

RS b PSR T B
“treating”) refers to any administration of a biologically active agent that partially or
completely alleviates, ameliorates, relives, inhibits, delays onset of, reduces severity
of and/or reduces incidence of one or more symptoms or features of a particular
disease, disorder, and/or condition (e.g., facial wrinkles). Such treatment may be of a
subject who does not exhibit signs of the relevant disease, disorder and/or condition
and/or of a subject who exhibits only early signs of the disease, disorder, and/or

condition. Alternatively or additionally, such treatment may be of a subject who
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i nvention specifically contenplates treatnent such

that one or nore synptons is/are reduced (and the
w@oovdiositon of the subject is thereby "inprovedPQT/US2006/046236

al beit not conpletely elimnated. [00043]

TQ%E‘R%A& &3hdrg e?tfa{)ll?scfl%h ggn EP{ﬁQEelefﬁn REfe NRLSHLh anbiRE

ter erapeuticalty effective anoun neans an

agonditiod.hat i s sufficient, when adm nistered to an

i ndi vi dual sufferin from or sugceptible to a di sease,

dil0W9A6Er | akdarmc dhetarmonnifprn.f mhisn usggchegein am Eeference to a
di , A
R AP BRI PR opo R Bl evin

eh&ﬁgfaﬁi&ks&ﬁowmkpewﬁm&aﬂg& ofl particl€ tiatme G isizes. SEsr@Ramplel in some
treatnent be achieved in a particul ar individual
Rﬁmﬂ?@qhmeat% p ERLorEY RANORRILIGlecoMmosition iseRSUR tWhiely th diffesence

tw& h{%%m?l{l '(ﬂﬁﬁet&' 291% 41381% dlgrggftef 8&3 not exceed

ar macol ogl cal response en adm ni stere

dabpmgmﬂﬂely 60@, 555!09500‘ 466,00NBEN) 800,0505200, @60 3100[190186970 60,
of such treatnent. is specifically understood, that
péP{ Grdgvernmy B wese%gfhmpws,fmc ed& & e pmptoyin-¢antaining

%Q%c%@e\”ﬁhﬁﬁvéﬁtl% LI?% Cl{@ﬂnlgbarhog\%mgé %lognvé&ftlogp fave

aretractory

bﬁmmemds dat hﬂetsmaﬂaxcﬂhaﬂi hlaiut 600,155025005 #50,c@0y3 305 30@1t250, 200,
iments, reference tg a

t Hé&a‘é@uﬂ% éﬁ y1 18f %%PP%’ I&HDQIH?SSné% SqyRe gmpedipeBiscRartiges
ag nggjfﬂqnlﬁﬁ t&Sﬁﬁ‘%HﬁtﬁHnﬁ%a‘i’P@le A ﬁlV%Ht‘?ﬁ:' {iforh tHAHGAm

oxl ¢ sol vent use ere n term"toxic

S ahnugatticle @ngpositions amve diarstemsneichih Itl&traﬁge/ofedbbetr 10 and about 600
di srupt, renove, or destroy an anjmal's tissue.
wmcan%%rsuha% %'aodw%tﬁ@amcl%mﬂﬂa ryveakye meqm ppgulinum

%xr é)aﬁlé:xt dﬁzﬂ ﬁlo Eﬁ?\}éedl&ﬁ@tefsrw l?‘lg?hé Ilaff%éq& 48l F-361836-200,

ar matri x, ular junctions,
bllO-IlGQJ un13mnoaeoj B11%110- 111)91@10@ dpu0-9% rﬁmvﬂmrml es,
toxi c solvents include djnmethyl sulfoxide,  dinethyl

ag@bpdimsats, mrhgleh(a e flaﬁ@m%tw%wg%m&grﬁmféw mrhwentwe
f 86@Th&Gn € co t?&n‘g%av@ﬂga\%lr {])‘;agnclé 89@&1@ 1s pnder about

TI' eat nent : used rern, t he term at nent
" BOBASO, 200, 150,30; 19, pr {5,418, 106, anﬂOmdnﬂmscsnerahb@hmeﬁts the

bi ol t t ot |
BRSO 18 e 0 SaeE s o apoubr0-s0fisgsd! 60:ape651s0, 70-
des@y%S. NSEhe eﬁlbo&%ﬂfseﬁle%%ﬁé ¥rtiOfe s?ga% KHouk @@q@ﬁm In

i nci dence of one or nofe synpto or features of
psormé embadindntseths @yerdgspartiele sizanddtout 20460 ninorin {semg

|35k PR T B, B R B b

dm&ﬁbelﬁﬁ@/ﬂfoﬁﬁ’ A dpafitle compositions have diameters below a specified
size or within a specified range. In some embodiments, the majority is more than
50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, 99.5%, 99.6%,
99.7%, 99.8%, 99.9% or more of the particles in the composition. In some
embodiments of the invention, a uniform nanoparticle composition is achieved by

microfluidization of a sample.

Brief Description of the Drawing
[00047] Figure 1 shows one embodiment of a particle diameter distribution of a

microfluidized botulinum toxin nanoemulsion.
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and/ or of a subject who exhibits only early signs of

t he di sease, disorder, and/or condition. Alternatively
wW@rooatieilnT onal | y, such treatnent may be of a SPOI/E81006/046236

whoexhi bits one or nore established signs of the

r vant di sease,, disorder and/ aor ndi tion. 004 .
OREHBT, T ETRRE 7 PR PO Hn POt 2N AF Bepeieh disitbuion of
r abRbgaILed Kbr@iMANRRA hikdSngBROS tion, refers to a
nanoparticle conmposition in which the individua

nd®0d8l t i c| ddguraveshaws ppetidnt edemplingematimahbromcelevation prior to
di jzes. F |6y 1. .enpodi ment :

o PFE) ) A B et B Be I Bl R o yefive
dichinpb 8 cABPERNa bHAiAkM nEREPaci ABIRposhitsh. MBXi mum

di anet er does not exceed approxi mately 600, 550, 500,
450, 400, 350, 300, 250, 200, 150, 100, 90, 80, 70,

60, 50, or fewer run. |p~sqone odi nt.s,,.particl es
{e.g., botuli ?BQ%9€€ﬁ'§3\".ﬁ?f€”ﬁ%ﬁf‘b‘1“é’é‘%%_t hi n

| OUD30] Ve UIMht Prd¥eiQhvEntion fe1 A RPEYHilikne toxRMS b LBIDH
have di aneters that are small er than about 600, 550,

5g0mpagonsapeful g@osmetls anglgoediced (reatnsmis. ¥g0ong otber things, the
11 Q0, 80.nm _or less. ln.sone e di nents,.
oRrespRenin prlidkisy Rome R P RirEaRPaRAg PP Tignsdper
WchRbfisd Butlithuny fxit) iah® RHRP brovidey Meitaig RAGSihE b’h compositions
conposi ti ons-have di ameters within the r ange of about

1dn wartPualsoRfexts b ererropadiment, 3 medisaktresirentirpliayes muscular
p%g)rtltlra%hter[g’ aﬁlV\c'VE)rh(I)vQ:rellchx{ n;gih\ég%tglg Ieécng%oa Ilr@?rtét?!% In%l {cr:m tﬁeattrﬁgnt relieves

nanopar cl e conposl

I aRgehidtosad 0t tond @mBO&imeht) a206metidrddedent seobafes sid-wirifkles. In
10-1 15, 10-1 10, 10-100, or 10-90 nm In sone

efbo gr!nh@cﬁfr@pt, p@pfqli@p@sto{;ig_rgpgemglsion is prepareq by .microﬂui.dization.
b g{dﬂ}lhﬂﬂgﬁ&no& H3di %ﬂ}qafomnnr%nggr{lﬁlllsﬁ)lng %% e tpgrlfgrrrlle%vbe nrtnlet¥1ce)ds
botu |nun1nanopar{|c € compositlons ve an aver age

paidludih@b@tinoeliinited td mitrdmiedulaigettichls) tradbdrma0@picabdpplication.
130, 120, or 115, 110, 100, or 90 nm In sone
enbodi nents, the average particle size is within the

r%gﬁirﬁﬁl%ﬁl#i&g-ﬁoo, 50- 250, 60-200, 65-150, 70- 130
n nts, the average particle size is
alpe09s1p0- 1 Botulinum toxisqBE X0 B ismodsced il gatarecsyadie anaerobic,
particle size is about 90-100 nm hi  sone enbodi nents,

a SFAs} BRSIE bacterig Ghosk idéyrs doqubingm and is a potent polypeptide

DAL U™ B 37 AN AP Eaﬂﬂeg"%‘ﬁédrééﬂ;aﬁé@ﬁﬂ&&@éﬁp'h%%g& ’flﬁ’de

unl torm nanoparticl’e conposition ave di aneters Dbel ow

aasipeatd fefeerbdso aebatulisvht BTX eéanspparehilepass angfantédthsouph the

enbodi nents, the majority is nore than 50% 60% 70% i

7h9inggddhe ¥ ond aitagk rsEpheralgyptonnerrongodyngoms 9bbagylinum toxin

9 0 70 0 . 90 ' S i

L T A

a paral ysroftineare e eitdry ehecleoadsleathon i s achi eved by
[00052] BTX-A is the most lethal natural biological agent known to man. The
LDs in female Swiss Webster mice (18-20 g) for commercially available BTX-A is
about 50 picograms; this amount is defined as 1 Unit of BTX-A. On a molar basis,
BTX-A is about 1.8 billion times more lethal than diphtheria, about 600 million times
more lethal than sodium cyanide, about 30 million times more lethal than cobra toxin
and about 12 million times more lethal than cholera (Singh, ef al., ed., “Critical
Aspects of Bacterial Protein Toxins™ Natural Toxins II, pp. 63-84, Plenum Press, New
York, 1996).
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m crofl uidization of a sanple. Brief Description of

the Drawi ng [00047] Figure 1 shows one enbodi nent of a
w@2008i0¢d1e7 di anet er di stribution of a m crofl ui BCRES006/046236

bot ul i num t oxi n nanoenul si on. [ 00048] Fi gure 2 shows

E@OO% odi ek tdg{f r&t%@ ' %lrs]%fn g&%{“ﬁﬁlﬁ toxm %ry' th?l onme(ﬂfspemes

nogehi zed bo [ num croeml Eidn

Fitlgiy ey Jiffebioans iA thadeiv ity all dermpibh agt}mparamls ttheyawzoke For
el evat| on pr| or to (Panel A) and two weeks after

( Pa#BPlegy %lgﬁeealpteaameﬁﬂat #5-0ris 690 Hmep mpsnpotort than is BTX-B,

CORESLLEN, GRG0 RSOOSR Gt BT b

Eisbardderentised 0 10h-tdxie ippemeant al Hd&Rlof d80 Uskg twhicH i9 about 12
bot ul i hum t oxi n. nangenul st on conposi tions useful for

c Gas thecpripafe fdtn £11B Tk dat Frsthegmongnis ﬁfgldmvethatthﬂuﬂggm toxin
8 ﬁ?sl? Hf)od ﬁ‘ergﬂltchqpar% %X%(ﬁlé? sﬁé/r?etr %ﬁFatlog é)tf Q{t%ﬂé?ﬁhﬁ s also less

opar e conp OSItIO

t@ﬁieﬁtthamBTD{JAtdnehe ne\dodekveet hods of using such
OSItIOhS in various contexts. I n one enbodi ment, a

t r e Sofinum oxincapparently binda withdvgh aféiniiy to ehalinengic
OYlﬁft@lcﬁehde'éy tﬂaﬂslé&%‘ﬁéﬁﬁ{%ﬁg‘ggﬁom bloBk TR nﬂ@%ﬁ of a%etylchohne

treatnent relieve yper rosi s n one e

c§e00885] c t r Satulinnin @Hﬁl@lhb%b&hhl@ed/\lnl dlikicabsettingsdethe treatment
empodi nment, .a botul i num t oxi n nanoenul sion is prepared
byt FETEARFUEPRINSCRAr difordeg Ininaticatar Rl SrA bat baepanpoved by the

|nc$ eri& g % ﬁﬁm@ﬁXu efoP&fet LIRSt BYFI@@QQ&%S% strabismus,

mte tomrarruscu I njec
oand hanffmt&alrsphsrm oanaj/peap }bbt'udmtlmaaxm Bextotyplem uppaf@xllymave a
Bi ol ogy [00051] Batul i num toxjin BTX i s produc

i HPVHERIPRIECH NG/ Hic? SHOEIEF Bption af}%vgw cqmpreghiat & FKefin iical
C'eﬁ@étg bﬂ#&fﬂh@&i Hitﬂaﬁfﬁrggﬁ 13% - 2Rkt g%@hm&m&%%ek of

neur ot oxi n. Mbost nota causes a neur opar al yti
i ijedos. The typmahd;uramm mynmlt@natfeﬁehefefcbm a sagldoatramusmniar

BTX can nt | ass untenanted through the |ining
ofnJ?‘Wé’né’E%ofx Qe a&&%alfﬂé‘?? F\%’F‘&P&ﬁmor neur ons.

T o e L
paf theylsumtxaﬁsmlltter acesychodine aythemsm‘oamscmqm'mhhthey do so by
00092 FDCA ke D oebed Sh St 2l bLElogieal, iren
TSRS, il AT LY PURABLE Bl 0
ofyapisdmalGsseriated protdim§SNSAP-25), but they target different amino acid

-sequences within this protein. Botulinum toxin types B, D, F and G act on vesicle-
associated protein (VAMP, also called synaptobrevin), with each serotype cleaving
the protein at a different site. Finally, botulinum toxin type C; has been shown to
cleave both syntaxin and SNAP-25. These differences in mechanism of action may
affect the relative potency and/or duration of action of the various botulinum toxin
serotypes. Significantly, it is known that the cytosol of pancreatic islet B cells
contains at least SNAP-25 (Biochem J 1;339 (pt 1): 159-65 (April 1999)), and
synaptobrevin (Mov Disord 1995 May; 10(3): 376).

[00057] The molecular weight of the botulinum toxin protein molecule, for all
seven of the known botulinum toxin serotypes, is about 150 kD. Interestingly, the

botulinum toxins are released by Clostridial bacterium as complexes comprising the
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BTX-A is about 1.8 billion tines nore |lethal than

di pht heria, about 600 mllion tines nore |ethal than
waoasmi1eyani de, about 30 million tinmes nore | BCTEE2006/046236

than cobra toxin and about 12 million tinmes nore

| Si tioal . . "Critical . .
580 B BB s s
| Thugphe BBX8A comipixtiah Be @ssducdiehy TishkididS6)erinfB38) kD, 500

The different serotypes of botulinumtoxin vary in the
& Hetulingy toyn bpes Brigdith argep ¥ praduced as

a
DS QLR bik o PR B AR Gt FO T and 0
phDegvimpled@s. FnaBy odBulimen meastypedE byd F e praliecedfas only

paral ysis produced in the rat. Additionally, BTX-B has
b@BprogeatelidAB 4Dy @mdexesn-toxi ¢ in primtes at a dose

L e

t evelightd yriesteBthAA about 160 kD) afectilis 0ed @lcohjreLhdPidxirPhemagglutinin
shorter duration of activity and is_also |ess ;Iﬁotent
t

t REGICIBARA A ngp-teXB a8d pan-tdenenshemaggwoasaotat Ghess Gy non-
o RS ARG SRl nE el Sl R e yfetomprip e rlevans

neasirotbxancomplecknay e to plovakatabilitpagiiystelendtimcion to the
[ 00055] Botul i numtoxins have been used in clinical .
soptuligga topp meleculs and prateetion agapst digastivegciknydien fexin is

di rs., r

R A e

t med¢owantweddht pbaplivvumo spds complexalhsnesyit arsibveend rheaif diffusion
spasm_ Non-type, A botulinumtoxin serotypes.apparent]|y

h@? theboryipup toxinaAway frorm Asite a? Whgmugsuly upigetiQPfgrbotuliium
a%’lﬂk&?“g@ conpared to BTX-A. Cinical effects of

peri phe intranmuscul ar BTX-A are usually seen within

oi@00a@Ek of HithpreBTKgmoteihher BY cahplebkasatdyde wilized in accordance
S tomatic relief froma.single intranuscul ar . L
i gﬁ@éﬁ? BRSSO ISERUPN- ol Ped Bsvllths apprasiatad piptof ordinary skillin
[ . .

020k LAY 8 o DPL BT AR B YEs
aapprgbudte hcthatyahay beutiléaed asdeseribed h¢reinct i on, they do

SREOT ] S50 H S 0 oSBTl s
Ei)éﬁﬁﬁéal iﬁdu&etrg%g%mm%ag%@nﬂe Qm&igézﬁ@m@ flofifpmary cell

odal ton ( synapt os assocl at'ed ‘protein
( Shlare26() brainstent thesye.t Addjgonallyf ftdaeh¢enaapor@dabatdotulinum toxin

sequences W.thin thi ot ei.n. tul i numtoxin types .
3 THHSIRAE pepked seast ot bRl it ity exiRims of spina
ak§M featdnSdnd whep! Ei%fnes;f'hﬂoso\l’ﬁet PefRsbrR BORUMBA toxin inhibits the
cleaving the protein af a different site. Finally,
b otledse wimachmfitie neppatrabsmittess wetriclohiopdopamine, norepinephrine,
CGRP and glutamate.
[00061] As noted above, the source of botulinum toxin is not critical to the
present invention. For purposes of completeness, however, we note that a variety of
sources, including commercial sources, for certain botulinum toxin preparations are
readily available.
[00062] For example, BTX or BTX complex can be obtained by establishing

and growing cultures of Clostridium botulinum in a fermenter and then harvesting and

purifying the fermented mixture in accordance with known procedures. All the
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cl eave both syntaxin and SNAP-25. These differences in

mechani sm of action may affect the relative potency
w@naBossiodur at i on of action of the various bot uPCTUS2006/046236

toxin serotypes. Significantly, it is known that the

SKp@TBm 2 BIRERPE 4 JGAEL sy SlobE oS BERENI ol Bhoreins
antichyagpbe kleavédion(likredBygRédast 8bbddarne ntlfodtive3 Mk bacterial
[ 00057] The nol ecul ar wei ght of the botulinumtoxin

phiErias Hahwpkebptalingng foxin serefypesmA @pd Grikosess ARAQEERQHS] DEQRRses
t oxj 3 h
o ForSRR KBAT G o AL dltoltired BORHAEHIIR AT

aprdd@ﬁimi&ﬂfl $hedbOAtOIVE Sorfig Thivodbabt Hiaubﬁﬁmﬂ foRlHBeta@yppe’d Ci, D and E
protein nol ecul e along with associ ated non-taoxin

pa@tsermhgsquqle»snortpﬁ@e@m gtraignagidaare Bwrefore typieallycunactivated when
ALl ARG IS BR DR KB SO0 TR ARy an

phositordlytis seahy ard heffd® canbpteesvertidindithatithetactiveor inactive
type D.is produced as both 300 kD and 500 kD
%?FB? ebtewever;qy8n (e prefeelytic sising it nrO@yﬁegorExamaleFthﬁrBéf X-A

Fg%gg@? gyﬂicgall%%y él@élfe oﬁér?!)ythg’ QQ(CHE Ero‘c‘igggﬁ FHE ?)%alcg }%ré)ponlon of

haicked) tonmnéukietd aﬂola@ﬂeg Ims depepdtoarthd h:agthaiﬁchwubatﬁﬁl deid)the
are believed to contain a non-toxin hemaggl utinin
presnreratug i the ¢idmre. oXierefarsea getaiR pyicentage of any preparation of, for

? V\%m@;ﬂ@%ﬁg ?g&wﬂttﬁx@ﬁg h% o{{‘] fq ﬂ?%ﬁ& Jem?hgﬁ%%%é l'af H{aeﬁ\?é Bbtulinum

|num ox1 n

C agi indiectiles i £ tléniedl tprepatitioh el Rontibptea )hmrzﬂb;trotem load of
provi de st abi I|ty agai nst denaturation to th

bémrﬁmw%whw s Besh linksd dn ek W%l%&vwble botulinum

1R bCK a5 (AR | hlcRy, DRRRL Bl G

kEJfﬂmd:y,ecul ar wei ght) botulinumtoxin conpl exes may

resul in a_slower, rate i ffusion of the bo uI|
0ﬁ5hway Highquality %réfstaﬁmp g‘f’?‘élﬁ’d%‘ém“&rtyﬁerﬁ &84 PR f“’eé‘ from

gjl&f‘kl’&r% eI6.QFm) botLﬁ’;le;g h%h&:’&&%n@}{ PB%tﬁl(ESU/mg an

conpl exes may e ut in accordance wt
t hesomzegsddmsnham@mﬁ) ami a ﬂmﬂm@tdaattem oﬂnbhﬂldlbgom peredetiraplkeatesis.

b Pg f ordi nary i.n tge art Pat any portion

ffh? Wb REhaBH2 %rogepxceﬂ Véﬁeﬁ QPO Y alliph Betutimim toxdn
t z descri bed

here| n. 8,85 A@ﬁﬁ%%wﬁt rnggst uébibsl%g\%% ﬁd@iat ed that

b{ﬁ(lﬂﬂh um t ﬁienerally;hhebbd;tahmnn &sn vomplak |cambe sdlatcdchnd purified
acetyl chol i ne:an rine from

r eas e of %g nor
W&M MR on Y GHNEEE &iosidubondinm (e.g., type A) in
Ag dhitdbRRAkdNm. | Thel@RwhGHRBcsERA Behithed hﬁ%n Q%a&'&hidﬁ% of the non-

toxi n
toxin proteins, to obtain pure botulinum toxins, such as for example: purified

botulinum toxin type A with an approximately 150 kD molecular weight with a
specific potency of 1-2 x 10 LDso U/mg or greater; purified botulinum toxin type B
with an approximately 156 kD molecular weight with a specific potency of 1-2 x 10
LDso U/mg or greater, and; purified botulinum toxin type F with an approximately
155 kD molecular weight with a specific potency of 1-2 x 10’ LDso U/mg or greater.
[00065] Alternatively or additionally, already prepared and purified botulinum
toxins and toxin complexes can be obtained from, for example, List Biological

Laboratories, Inc., Campbell, Calif.; the Centre for Applied Microbiology and
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inhibits the evoked rel ease of both glycine and

glutamate in primary cultures of spinal cord neurons
W@psokHD7 i n brai n synapt osone preparati ons bop@i/Us2006/046236

toxin inhibits the rel ease of each of the

SRR DO BE. N ABRO R 1SR By hem Sl

alobegicatshe S@ueMef botul i numtoxin is not critical
to t he present invention, For purposes of

6} enesSurahaidinim toxen, e admypstered as p fieg sgiption, is so labile
S a
b%i% s el 0t Db PRBEA SO0 5 o RipofRph S hermore,
[ 02 lirfoad toﬁkﬁéﬁihh}ﬂexeBTs)&cB theBdXnapFA @¥mpRix dag also be susceptible
obt ai ned by establishing and grow ng cul tures of

ctodanatuaptinm dsite; ﬁmmmd@ﬁatarafl%rk@m and alkalinegopditions. In some
h
AR 08 B SRR S k. Rositing

tamtmd%rcaﬁ ydaeder apmdnnrdfﬂaaﬂolrytostymhhﬁﬁctz@d as inactive
S|n | e chain proteins _which nust be cleaved or nicked
Bt easedn tanpeBbRRiMERIS, Ha TS InvEREOR REVides Rptulinum toxin
S
Ao e 1 L A i

t hepeived stabiéity v&ﬁ@w@fnqﬁrédtomuhaﬂmeﬁdrﬂmlmbd fieesolutivns. That is,
predom nant|y their active form |n contrast,

bét iﬂ%ﬂﬁbq%&lpwssw&t%@xmp@e&h@ an igyentive RApRRarticley
%rﬂpl fiid eg% V\%{Eétgd St {e3ke18 dfré}ﬁ Gt feQﬁfoﬁE 9 \?eréey@%hﬁﬁl' Eﬁéuch as

unac en recovere rom culture ero
aheht Fallalmeepaditiony] abididuohlbitiongtdegiaditive eangmes, host orgamsm

nonproteol ytic strains and therefore can be recovered
i AntEhadifsy ertn Altgmptively oF addiienally ebatphintm [exppiesent gy iayentive

Eﬁl&o&%@?&é’é&fﬁpﬂo‘%n%& il h&x'i)fl‘:i[ss Rb éjéé‘%i%natﬁ&'hoﬁﬁ?a%h%the{g@?se

erotype typi ca eave a portion of t
t oxthparpble guspachtion foé bemanmnpoxnp@m fre©solodiomi Bkgidle bat one specific
unni cked nol ecul es. can depend on.the |ength of
i REATPRIE: WDrPiseIam @ bpiliumApxinavithin o nacreﬂmdmeé nanoemulsion

TQ@JO?&H%& the p?eﬁéﬁﬁh%nﬁgﬁ Gl %@??ot?éti@fwm%ﬁ%ﬂ ﬂ%r%‘ccﬁlfditlons

for exa e BTX-Atoxin e I nactive.
The thatemsa‘yrtemlom surfact denetulpadionl | num t oxi n nol ecul es in

a_clipjcal prat|onvv| contribute to the overall
I‘H’t"é [ oadPdsFa.ng aﬂ?@éb%é'%? PEEtiBYRHOM sRComEFses thficed

' Feca@fitiofy ﬁ{%&ﬁhﬁhrhxoﬂﬂ %lsfabﬁ%&f lb}f W&?ﬁd&t into a

prepdrations to | ncr easeqd antl geni Ci
comtcrpiabia:id qognpositions Thbkmfaadmen‘yfskdhmythe i 0GB 3¢adHiy gppreciate

alit al | i ne. botul i num taxi can be .
B e PRI roraPaRion arccrfin th s Brmett gt vention may
bgg g}ekgllémb?nahp aSABhRChEHsstics of > 3 x 107 U ng, an
A260/-A27 of less than 0.60 and a distinct pattern of
b#H®69 on Jbt pesettimephion &sther provides botulinum toxin nanoparticle
compositions (e.g., nanoemulsions) in which the botulinum toxin has improved ability
to permeate skin when compared to currently administered free solutions. For
example, botulinum toxin incorporated within a microfluidized nanoemulsion
according to the present invention has improved membrane permeability properties
when compared with such free solutions. In one embodiment, the minimal time

between administration and intracellular accumulation results in a method of

administration having improved efficacy and decreased side effects.
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The known Schantz process can be used to obtain

crystalline botulinumtoxin including type A (Shantz
W@2008/04510892, M crobiol. Rev., 56:80). [00064]PCT/US2006/046236

General ly, the botulinumtoxin conplex can be isol ated

a ifie m n ' r ngnt at Lon . .

PR § g orsEr  BARBERRS nerE B RS spn ppoviges

S bbiutial@ toEdindfidpafiide KOaPEsi IR TRHS whith Hotulliserox R cross the

separation out_ of the nontoxin proteins, to obtain

p@flé vhigtoyt requiringakierasion o disrupsion of skan sptteres.phien gxamgple,

bR SR YA Bt SBT3 gy
L R6veldgeBts efadBioaallefequidel Ehdnhiesl, P%wai, RlGtricakérbthet iesription of
e

with an approxi mtely 156 kD nol ecul ar weight with a
spelenstitie prierdarsy ofskin. Sugh digBIptips 64y eRyseHTikteRs wdesirable
and:y: DULL] i ' ' A i.Lh : .
LR A AR BB eMd TRy epon

pot@ides botulihus tsxihthéndparGciblcompoditigisaBitewher ddiaklered to skin,
Alternatively or additionally aI_reag/y prepared and
pdpinet senifigaiily; eraeticesklynstiatecthe skin and/enerods ths sgatnpeorneum,

0 . . : ol oai v
S| OS I RR! STk B P BER s gt
Apoo7eH M cragbiich poyeissgbinetiar the bioRediéad actBaues ofthébotulinum
Wako (GCsaka, Japagj&jas well as from_ Sigma Chem cal s of
stoxigs (hichwe mtgelbdar mepHdassskaanibe ghfeeted by chaggenin three

a r . , .

01 ] £ Amtoh TR SRR L8 50 A BLLEh by b,
c oafiesi chemical sEsurfdee stetcking ahé sirdidcs ldeyitign Additionally, it is known
conpl exes, such the toxin type A conplex can al so be

stnad diution of thetoxaheamplex pPyaingd by the kngwngaduring, fermentation and
d [ t i T .

o SRRk e 1 B8 ol (B0 WA B0 o B eutical
maympesitiomionmgnoe reskBisin apidgleaxifidaddn eftheaskin @nldey a suitable
patjent refractory to toxin_injection. [00067] In sone
eﬁﬁbﬁﬁzw&ﬁggr}t g H@S%nteiémlov RUEsteER fvafrbwlgg@nb@taarlrlmtma

£ oxi : L : :

oo B T POl RS pSrts o o ARBR B PhIAE bocause
woethecapip doss df bgectfit torieity ypadsichigsdat diddtidn. e8ince the toxin may be
solutions. That is, in sonme ephodi nents, batulinum

t SRGITpRIBS ehyearsRiten thedorinrp@itnmphamareical compegtion én
I . . sqe
LR €38kt S felin LA 88 A il
aagahtsucloagdalbumirts, degradati ve enzynmes, host organi sm

.or additignall

ant i ies, etc., Alternatively.c . )

bE‘Hﬂg?ﬂ um t EXiNRIGHAECER {56 preia npenten PraKigpasetiliped preparations

CePP&liAuf mﬂawoﬁmia&a&leﬁlg R d BGshal Saglir @b Al B@R@arted by

an ot herwi se conparabl e preparation of bdtulindmtoxXin

i thefineantive fartiudationTselfj insotne tmbodinggméecofitheinvention, use of
additional stabilizers is contemplated. For example, in some embodiments, at least
one additional protein is used together with the botulinum toxin. In some
embodiments, this additional protein comprises albumin. In some embodiments, this
additional protein comprises one or more of the proteins naturally found in a
botulinum toxin complex. Indeed, in some embodiments of the invention, a complete
botulinum toxin complex is employed. In some such embodiments, albumin is also
utilized. Thus, in some embodiments, the present invention provides a botulinum

microfluidized nanoemulsion comprising albumin.
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exanpl e, 50 picograns a botulinumtoxin within a
m cr of | ui di zed nanoenul si on according to the present

WO pwentilon will be protected from certai n advePGEUS2006/046236
conditions, etc that may result in surface
d?(ﬂﬂﬁg[ atl oy glnqg nggéddnggt% %‘i’{ theo;ﬁgseﬁ?ﬁggx{tio%f b tﬂ)%ﬁlhtnum toxin
present inventioh enconpasses the recognition tha
batilizddis BOTOXKR Bayr0® ssnshisl df zqarified bordinpartetih oype A
into a nanoparticle conposition. Those of ordinary
skemplexalbyaingnd spiium ¢hderide Rackagdsd de pigrile, vapapmgdried form.
n ticl | L ox di t. S @
{RREAL e THEBERRRLY o PR Prolth i BT O PRI i
mealfge of HRAEA] strbiveoPCRSR M urh BYRIThim grévat inemediudMVIofdRSning N-
bot ul i num t oxi n nanoparticle conpositions (e.g., .
nérfEne Pad peash e&tlf@cwﬁtﬂb%ﬁ@u@bmm HRPA@RIlexis purified from the

i R . ski e nar ..

TBELEABL L8 RSEERLBhy WIE RARELAGHE comsiving

bof theiaotive high iniblédabe Mg t@dn Pidtdih Andambsbeihied hdmdggutinin

nanoenul si on according to the present invention has .

i REteived hereristaline oo r¢-Aisgolpedoiped oludion gpaigining saline and

c _ C ¢ . . 8

e e R

I pdcoastilifed Math sa{lelMonairesevedaalihd Sridrio entf@tuRetlarohjection. Each

adm ni.stratigpon having i n&Qr)oved ef fi cacy and decreased
3boyb

sV OEBPIAS” santaing vaits (L) of Géasgedivimnhosdinmaytexin type A
Che.. oy . C ovi. . b
BEREERaRhok ORI B 0B A s BEhinb) WP Mdhip, and 0.9

c afilligiansofldodiudk chlomdd incikterileguctumglrigl fe@nhaivithout@rpreservative.
disrugtion of skin struckures. For exa

anpl e, o
cHdrLi al | Fugreatly. B EOKe dhndrby recenstifuted wathdyErosgdium
bprjiile 3l or - hiol.ouical | . :

SR 3 R AR i O)CREAE deprd v
obulbsiilingrordirsildt pidlent agftatin, theakiluetittie gentlyeihjeb@d éiito @lie vial.
skin. Sgch disruptjion can cause irritation,

RGP X aise frredottiongis decogmpeied to bpfnginistasgdhwithig four hours
a i Gy 0 Ty - j Vi

P R PR R, BRI AU Rt e
adwoninsanded that recehstingted BOTOX Sbegstofet daatdfyigerator (i.e., for

noticeably irritat heg skin and/ or erode the stratu
C R HER A DAWEFV 2110 3 CORBERTS AR OB I lep FAIBEES PR dres of

S?Qﬁic&l@té}ﬁé(t?er.i ts biological effects. [00071] As with
pfoteins generally, the biological activities of the

b§0I76hum t dbdian bednmepettedathet BOTOX dlak bearuspé it ¢litasad sdttings as
Cfﬂ be affected by changes in three di nensional
cg {8¥Shati on. Thus, botulinumtoxin type A can be

det oxi {{ye &Wﬁ?ﬁunifé%??@)‘ﬁ)xﬁ B 1 iBEq Itipl
stret cgi)ngoand surface dryl ng. %Adgfrth@g%aﬁ§@ I&%onl(énu pie
known whatles)itd treataenofal dipstoniexi n conpl ex obt ai ned by

the k n?m_i:& llngi%lsr(;%Tg)%@r{)%p }n?rta{n%gcuﬁlgrqnj ection to treat glabellar lines

(brow furrows) (5 units injected intramuscularly into the procerus muscle and

10 units injected intramuscularly into each corrugator supercilii muscle);
(3) about 30-80 units of BOTOX® to treat constipation by intrasphincter
injection of the puborectalis muscle;

(4) about 1-5 units per muscle of intramuscularly injected BOTOX® to treat
blepharospasm by injecting the lateral pre-tarsal orbicularis oculi muscle of

the upper lid and the lateral pre-tarsal orbicularis oculi of the lower lid.
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purification to the nuch, much | ower toxin
concentrations used for pharnaceutical conposition

w0 ooosidsH0T on results in rapid detoxification oPCT/I82006/046236
toxin unless a suitable stabilizing agent is present.

Diluti f_th oxin frommlliagra uanti.ti tao a

Sol ut i o9 BaeiRbR R el Mt Bt ipleRd ifpuscutarly
si gni f ivdtBetwédnfdboul 1-5@nith6£BOTOXH, thdensapi edtétsﬁarﬂ'hg based
specific toxicity upon such great dilution. Since the

t oxi n HRYN beth(ketizawithe museleyebe injestadanditheextentiof muscle
cont ai nj r t] iti i s f | at ed,

Sorur BaRSBARGIRCE . hfi s ERURRR KblrioR o8l 21 2F

Wi th a(e)takichi @pelidbepisticBy €dlloxan@bteskei by intr&R@s€]ar Afections
not ed above t%ge present invention gr ovi des stabilized

pr epar &f BOHO®T i fitie diterent grper LimyHigwar rasalesiias doliaves:

addi ti onal WS ,'grmrt by the
i nventive fzér)afrr%'xg# ?‘éﬁg{hﬂ%‘f&“ﬁgg 7slon1a°c§§‘§g)di ments of
the inventi gb) flaxseditonsdsiblonat 7.5tk 30 wers is

contenpl ated. For exanple, in sone enbodi nents, at
| east one addiftexencarpighpans: h0stodddd t oget her with the

bot ul i num Lg&)iﬁbxo{%pﬁgiaﬁmg%qg% 5 this additional
al bum

protein conprises n. I'n some” enbodi ments, this

addi tional p¢)Hiips beehir 366830 20@Uor nore of the
proteins naturally found in_a botulinumtoxin conplex.
| ndeed Easthokhedive mstieateremusclesthas heen injestediab e same treatment

conpl e t ' [ '
Sooh onEsR S G bR SO il G0 3G Bt Ber T levor
sone emhdie BOTOX® biyantparessenlar injeosioh iaderch tewintes sasion.

bot ul i num m crof | ui di zed nanoemnul si qn conprisin

al bumi A7[toE2EINIEHNS RSECTBM3bHYsrEat (Gnested Wénra?téiggm into

al bur A7OUBFI IS S @ged
BoTon Peiey Ep R b B o2 BOTRX has

'"numtoxin type
conpl exhoveddxignificann dersedil ias apedphglattietrgmamkatgedniigraine compared

terile, dried f 00074] The hotuli
Coxi n {4 PRIGA B @5&"1‘?@4 Wo%*gm;gdﬂ}ip%s]ufﬁé& rHigigHAe r%@sms e
of the nid&hhal?steé}éigt{ﬂ,ﬁ%so@'iﬁé& ngilctiiﬂg]ag@%éﬂéé( PiclictHiGiibe oVefthe three

medi um contai nin am ne an eas rac

bot ul i momt petiod folipeing thopUaxrjecsorpuri fi ed fromthe

C%(hﬁe sol lrﬁél on by .a series of aci(g preci pit tiﬁns to

a Fal i dée esnpitdnveabar demprirates (1eqefonexanlefFmples 4 and
. ®

oSt B L A ML SR HOTOR e

I eecorssabd sto & nreamsthhtlit appliedao thal skimfypr sahsdesmalrdlivery of the

al bum n, and sterjle filtered (0,2 mcrons) . prior, to
v AR ARy TSRO BRI S Carredi B NETTHH SemprEhle o those

ShRtdrcgily BRRrRISSH 5kiidR bE B Soliheh 16:8n sOliaitsisthe
i njection. Each vial of BOTOX(r) contains about 100
uapprexifdrelp theQaostabouti of BOBOX i num t oxi n type A
[00078] The positive clinical responses of botulinum toxin type A has led to
interest in other botulinum toxin serotypes. A study of two commercially available
botulinum type A preparations (BOTOX® and DYSPORT®) and preparations of
botulinum toxins type B and F (both obtained from Wako Chemicals, Japan) has been
carried out to determine local muscle weakening efficacy, safety and antigenic

potential. Botulinum toxin preparations were injected into the head of the right

gastrocnemius muscle (0.5 to 200.0 units/kg) and muscle weakness was assessed
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purified neurotoxin conplex, 0.5 mlligranms of human
serum al bumn, and 0.9 mlligrans of sodium chloride

WO poog/ostieri | e, vacuumdried formw thout a PCT/US2006/046236
preservative. [00075] Currently, BOTOX(r) is usually

I T A
dﬁ@&tdﬁsededpwn%wub\l'dsng or simlar violent agitation,

the diluent is gently injected into the vial.
BW?} ), addditionalmicg|ware giyen n@rwaﬁn@nﬁéaomo determine LDs,

eet}‘i;&‘[l gﬂtfcﬂh@exf \%E{ a{l&n#glt%dngs; ]Iﬁlg 0 nJ C t | %Jcnla{ét r81.r1}js of mice

en recons

f b&obh@d Mrﬂqmﬁﬂdﬁﬂ)nﬁ beBOTEThSt0 ﬁoUItOG(ﬁuIB@T@)ﬂ)f b@tﬁhnum toxin
storedlnarefrlgerator {i.e., faor exanp bet ween 2

t &g B50. (oA ymitstheay apdymegxe fested |f@ramu56é€oweﬁk|né§ssanén@preased
f 761 1 b
35 SR M k08l Ry BB ancinie

S pbichtig) Svadaisfessddbysnhonthly iad@tbscdbr ir@&tid)ﬁs Irﬁrabﬁlts (1.5 or 6.5 ng/kg
BOTOXS;@J) per intranuscul ar injection %rml tip
ynugtoxingype Bexr P lone ks or HUTDX ())Pesk wssﬂﬁuwe§k@ﬂss and

B e Gl ectlontotreat
g%@éﬁlkepﬁ aonségélétg?g@v usr%{r:oot (5 units injected
i [00080)S cul MAYEDRS @lud3uiiitsigs mese a6 HIbRs:BATOX BT} S

Ejﬁ@?ted $ntramuscul arly into each corrugator
s

RTi: 2 Spyinumdoxia e B:3b. Bty A% Q: oalthnry@m(mpe F:

tgatr G f

i % e?’ pﬁgi(‘)r Lot aP a@@ﬁ e?@ ﬁmtx gg 5&@8%2& ﬁozﬁl u?f# {;t‘)g(%ﬂetglﬁe Blor
rrbsmhﬁmaftoxlﬁ&mrm %ufa@élht;c indéeedlest T X0l bws O BOTON®: 10.5,
bI har ospasm blyqll njecting the lateral pre-tarsal

S;PlQPa - ogiulingptexia the Bnd2y NYater qopspmapiipnas greater in
B G 5 RSB 95708 U st

be»dlmtyiijBE‘W‘aﬂéss éﬁdcﬁwma&élhlng Wustlef) eAfb@ﬁf@uﬂbl@tlﬂls bf jections
units of BOT the ampunt injected varying base

upSh 46&@%@&#@@.%@ b ngtkg) antsd pe4 (whese trepted PHBD. %ﬁ%l’kg) rabbits
oLESRAA T BRI SO SR e

S B&R@X trgatbd fdbbm; degmerstraied ahiibodi¢s apainschitalinum toxm type A.

ections of BOTOX(r) into five different upp
ﬁé&wsmfsle isate r%lgtwe&qalswgten%; of potylapuny foxin 899 M belng equal to

P —

t oxddtype B. With regard to duration of effect, botulinum toxin type A was greater
than botulinum toxin type B, and botulinum toxin type. B duration of effect was
greater than botulinum toxin type F. As shown by the therapeutic index values; the
two commercial preparations of botulinum toxin type A (BOTOX® and DYSPORT ®)
are different. The increased water consumption behavior observed following hind
limb injection of botulinum toxin type B indicates that clinically significant amounts
of this serotype entered the murine systemic circulation. The results also indicate that
in order to achieve efficacy comparable to botulinum toxin type A, it is necessary to
increase doses of the other serotypes examined. Increased dosage, however, can
compromise safety. Furthermore, in rabbits, type B was more antigenic than was
BOTOX®, possibly because of the higher protein load injected to achieve an effective
dose of botulinum toxin type B. Eur J Neurol 6(Suppl 4):S3-S10 (1999).
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(d) flexor carpi radialis: 15 Uto 60 U (e) biceps

brachii: 50 Uto 200 U Each of the five indicated
woraslhedohas been injected at the sane treat meEPCT/US2006/046236

session, so that the patient receives from90 U to 360

DiftogtPRe AsTRaENEN RircR e e Rition Wntemplates use of,

t Botuligad to%if o ameser®®pé.CTladsedlf otdi£¢ tial if khy LC¥BOreadily be able
symmetrically into glabellar, frontalis and tenporalis
nigsessess the apeenriatneds of apagigHarsegptynerfpr #aartisHanesg and,

si,ani f:i £ . a ' r t .
PSR E R REEinet hARLC v 8P REbiefonk wRROHRRe Bhmpopiions
measbingfy suth Bb@lidirh&oxin e THEY) Ehe progent iiBEntioRVR6VillYs nanoparticle
associ ated vom ti ng and acute nedication_use_over the,

t BPIRROSYERTISISopaiiRg Detslinwniiowgn phenyssratypes fnsdudingcompositions

[ g1 T ' I r .
P, REGRAT LSRN L TRIR e S oy rr
N proggiag. t iIncomeaitodirhéritg Ructpother prorhsBOHPYEE dr conbienof albumin;
incorporated into a creamthat is applied to the skin

f ¥ samesiBRRAImENts chotplinsy, togin ¢omplexss jare emplpyedy es

bi { cal {1 . ' fo. W

oIfoRa] R CBhiherGal) aftableRHRE Sl M b may e

| njikedd i6acairdanch odithl the presém xavenson iticluds, i ateaioniifdted to,
approxi gat el %_t hg, sane about of BOTOX(r). [00078] The

p&I kX e RYPRPRAI™ ((esgddiamsbosrlinyst pe indiemagghppaingomplex
has | ; . . 2 .
oo el BbA5In ol IRLOGE 1o06h R EENIfe 11 ) andror

bM YIOBROE® (p énjéctpsle palution corsis(iBOGLHGLinan tbxin type B, human
DYSPORT(r)) and preparations of botulinumtoxins type
BSEHER FOYRIG: HPER HGeRpts. ABHSOMWS cBiose il 3.6, BiBan) ~ has

b?ﬁ&r&@éﬁticﬁﬂ Bib1id ‘irg%‘dﬁfe%. ne local nuscle weakening
e an

i cacy, safety &an igenic potential. Botulinum
toxin preparations were injected into the head of the

right gastrocnemi.us nuscle (0.5 to 200.0 units/kg) and
n&@?ﬁ@%&ﬁg@% S assessedusi ng the nmouse digit

a i ON SGQILOGY: : Q .

OB o " AR itaibRE Atirk B hesch iR 5 MR mong other
Attdngs, coraposiians thet henapatethe corbpaaitions idchudingmanopartioke t o

determ.ne LD5 doses. The therapeutic index was
CS?IEH‘P%’?%%’%C BB HoBYm €XHhr at e groups of nice

: vod hi . r= y .
FIUBYEC "ot d 6o eofipo Bk comollsihih it Holudes
unf least kgd narmparticker Bdtelirtuad ndrmpartickodompositioness nanaparticle
i ncreased ter consunption,.t |.ater bein

A3

p GPIPYSIRLODS S ptgin I tox1n. jrum {oRth rgay be encapsulated

or completely surrounded by one or more nanoparticles; associated with the
nanoparticle interface; and/or adsorbed to the outer surface of one or more
nanoparticles. Botulinum toxin may or may not be covalently linked to the
nanoparticles and/or nanoparticle compositions; botulinum toxin may or may not be
attached to the nanoparticles and/or nanoparticle compositions by adsorption forces.
[00085] In some embodiments, inventive nanoparticle compositions have a
uniform collection of nanoparticles. For example, in some embodiments, the
difference between the minimum diameter and maximum diameter of the

nanoparticles in an inventive nanoparticle composition does not exceed approximately
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potential was assessed by nonthly intramuscul ar
injections in rabbits (1.5 or 6.5 ng/kg for botulinum

wa o008431ype B or 0. 15 ng/ kg for BOTOX(r)) . PeR&T/Dsxos/e16236
weakness and duration were dose related for all

PP GO BRI 50 AR e
tai.n type B: 27.0 to 244.0, botulinumtoxin type F:

4.3. BOTOX(r) had a |l gnger duration of action than
b&90986hum t &k peme %bomptSMsdpwra 1 Rofglupy fxinEcontaining

S BEEREA R B L) AU BOIR s
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t oxi n type F being greater than botulinumtoxin type
BOTWT AMbgard to duration of effect, botulinum toxin

was XRe N
gt ul'Thum t gé?‘%h?é%é&ﬁ@ ge’rl!z’;idl og%fgpﬁogg%:t m%oglng?gg%lglpg
t Iparictese} withinlinvdnoixe boﬂuj/lpﬂn Exand}mnsdiemnbgsmm have an average
i c index va

t her apeut
ppé‘ﬁlﬁﬁaﬂedh%t léfm%talawté&?ﬁa %%&29041;581313& é%ﬂ@k&?)llgnb‘)o or 90
D -
oL SoE kBt U EElape fHfclqMEZeaR SRl Finge of about 10
[ Bp@,cinI-Zﬁ"O 66-2001 af- liﬁ;ﬁﬂtl@ﬂlnm t npem8 einthaid nadnis tltd‘ea/brage particle
cIjni_“%gJ % Si n|f| ant anounts of this serot
efZef 20+ yane gmBodiments; teiayerager 1FIS§HFt1%ab°u" 90-
al; 5§ niyndi cat e that in order to achieve efficacy
conparable to botulinumtoxin type A it is necessary
t §00088T ease Ilmlsrsasembodmenm dmajosiey of thp @artxeleal(m petlotulinum-
I ncr.eased. dosage, can conprom s fe
FUPNEP BN B Keont lnt%évegowg@saﬁlva%haaﬁﬁ ag%%ﬁ?fé below a

f . .
prgot clal n Ilogg%g}%g? E%Al?éo&/ rgﬁ%& g\&}é%%m% eﬁ@ggﬁn\%%ﬁa&og}y 18 rore
b ¢tian| 50fry 60V 5 X0, ﬂy‘fdeSE%, &0, J0Me06) 9686, TR 198%9, 953 39.6%,

d h
| BB 9B bt schrnl Dot sk oF s Gl dnitE SRTROT Oy
sesEoupPe. THPSEnOEmBsHineakYinS&itlve nhﬂoﬁaﬁ?cl@&&mf%sllthons are

readily be able to assess the appropriateness of a
paubstantib By free Dﬁpgrpelei havnag pdiatietanimexagseofali?d,nm. Specifically, in
Sgéﬁég@ %\‘Fﬂfﬁ%hfe] @?ag' Y glrt] regi?gbpa\ﬁm'tlclzlles glemvebnltlve tnanopartlcle

compositions have a diameter in excess of 120 nm. In some embodiments, fewer than

25% of the particles have a diameter in excess of 120 nm. In some embodiments,
fewer than 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%,
6%, 5%, 4%, 3%, 2%, 1%, 0.5% or less of the particles have a diameter in excess of
120 nm. Furthermore, in some embodiments, the nanoparticles in inventive

nanoparticle compositions have diameters within the range of 10 - 120 nm.
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cont ai ni ng such botulinumtoxin. Thus, the present
i nvention provi des nanoparticle conpositions

w@oovBaizIdng botul i num toxin of any serotype, |iPCI/USI00E046236
conposi tions containing only botulinumtoxin proteins
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toxin conpl exes are enpl oyed. [00082] Conmercially
avaplidipireacs G dbe sufacp of biveniliva nagepaiticlagandahowiag elastic
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{ dsosuisrbetlavdot. Hatsuine REBot it invexiive MRGpgtitlet hiNen zeta potential
conplex with human serum al bum n and | act ose; |spen

L ranginechetwrancSAim & taut 30 ;Varla/seme i oty ivgntive nanoparticles
[ C (¢ |y

R AR B RIS S5 254 I, W ol
c Eﬂv@hwbenanbbhrﬁclés hilearzeRhpotemie winighfy terwédnbl10 MV to +10 mV.
Irel and), etc. Nanoparticle Conpositions [00083] .As
df0092bed hérentive RaneptislesOMPORIigns 316 tyRisablyiegadsions or
aﬁi’s;rg&sf& ?efn Joftle RO hd &&ﬁﬁosﬁtib%‘s alb2 ! @r&ét&l’ ersions

ositrons 1 nc C? nano e conpositions

C o, alispebddrislin MhiBH siki Ilih.rtlclé@é}@ Qikpersed @&hmra’ﬂ aquéous dlspersmn
nangparticl e conposition is any. composjtion that
i eI Iajomecmiodinenth i SRPRISQRS aso tWAL TRl dlsperswns (e,

n I
CRRASERL B SnERTIRSAL bARRISR ARRRATHIGL oy diprsion
bﬁtedium)umtom n may be encapsul ated or conpletely
surrounded by one or nore nanoparticles; associated

w9099 he nalfbinane sEPeAIMERis INKEHIVe AARIRSFLIchRICIRRRSH NG do not
t
Bct)kf%u f}Hrt(%c SHUdRE eBgEorRHl@t ﬂ{ang‘%g\réﬁﬁﬂﬂzﬂ %frﬁt‘e?l%? qu 1&du81ntgo

I num t oxi n or may n val ent
t fermadon pAndnophreislea nola oasmpcmmpamtthze texic (typxosli}t orgasc) solvents.
botul i num toxin nmay or y not be attached to the,

nheRE ?IPECPCB%’e%tﬁdP?S‘?mWS ﬁérafmam%? EOTRRATHIYS dp FRLregyire polymers.
agsALREAL, rhl&ﬁ’ &nvent 091%15‘:11 b ﬁ%gﬁﬁ%\(}ghﬁ%ﬁ s that contain

i nventi ve nanoparticle conposition uni orm
cnhrm@gmdmtmﬁ:nmmqmrdpcﬂymsrs For exanple, in sone

e [ nts, the di rence between the.m ni mum

df@g@? r and 1R ?\‘ﬂ{’ﬁ‘g‘inﬁﬂtét%YGIBWGPH%OR?&%%%}WPQ?Ft@S Ve better
a

STEBLLIT AMEI BL SRR R ssions

200z extbiple, 10 HmOENbBIMerB, inGetivsManapartfidevesmpositions have better

%ggq%g? ﬁé‘tﬂ%ﬁ%ﬁ/@ 8%: %?pgﬁpatlgq{& Ith%n%?mcgpartgcle compositions that

are not uniform, that utilize one or more toxic (e.g., organic) solvents, and/or that
utilize one or more polymers.

[00095] In some embodiments, inventive nanoparticle compositions (e.g.,
botulinum nanoparticle compositions) are stable. In some embodiments of the
invention, a stable nanoparticle composition is one for which the average particle size,
the maximum particle size, the range of particle sizes, and/or the distribution of
particle sizes (i.e., the percentage of particles above a designated size and/or outside a
designated range of sizes) is maintained for a period of time. In some embodiments,
the period of time is at least about one hour; in some embodiments the period of time

is about 5 hours, 10 hours, one (1) day, one (1) week, two (2) weeks, one (1) month,
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particles) within inventive botulinum nanoparticle

conpositions have dianeters that are smaller than
wa@bwan4800, 550, 500, 450, 400, 350, 300, 250, PQD0S2006/046236

150 130 120, 115, 110, 100, 90, 80 nm or |ess.
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hongshelnessepsdmRodinents, dhe perjodof mens pvithin g rangs of about one (1)

b‘a%ﬂl R Bl STy 235G SHAOFES o 2) monts

16 ﬂiB@(S)lﬁbansQ etc] OF dr ekamplkQifh pbpulation dPfanoemulkibnartidies is
[0 I n sone enbodi nents, particle

bétﬂm P«itﬁm nrglonged $atags, ﬁf:rﬁgeraaw Fhanges) ‘Z’m&t?m%a changshende

ST STLRIRARRIUE O RRRI AT B SRl B FiRfER sarca

13&hge 128), fopexdSle, lﬂel@een%roxﬁhha@@ T0R- 120 nidy)Be nanoparticle
enbodi nents, the average particle size is within the

r &AECBHOmBTAbleL dEor 3ome seEh populatigns. 20uaioB-13 BEre then abgut 50%,
NEeho&08F e dé Vel bt igel [ o
BB PP IR ORI, SE BEO0E 9L 80 ST
P&O19°€ bemstez dn |56ma lambbdﬂ(bmﬂdf&hmmver[ltﬂﬁ@%brel arhaSO]Smtlcle
enbodi ments, a_mjority of the particles gq

b&OTPPTHR esmprises bamlnwM ieKip apd/oE itdeast ong ?fh?f iplpgically active

c I i r
Rty ng oA AR IR A RER e FoBfBoR ot
mhjadogitally stinoagent (g, BAhinGl Wxin)AYmaithineBdhe 8&fposition over
90% 95% 96%, 97% 980/ 99%. 99.5% 99.6% 99.7%
thegdgsignated fP&'é‘Pdg g gpder & pelepigpated pe of ponditigns.
CW tion, ' 13
n nopalt i cl é Sc&c%?r%%glhth!e%ﬁg ng(%gﬁg%gg{ g%t@ll alﬁoyk/r{%r?géh%%e useful in
p &atiows| resdidedosgetic, dind matraseutical eppla&SOm‘ Skizh cﬁlﬂiposﬁmns may be

PRI AT
0)
T LTI W SRR Bk

a dellivenat ey injettien.c bsserain aﬁl&)dmmnth,l thes compasitiod iareddlivered
fevver thalp 20% 19% 18% 17% 16% 15% 14% 13%
g98%9% 8% 7% 6% 5% 4% 3% 2% 1% O0.5% or

99f t he [pabhildHegRedans 1ﬁv§ﬁ1@%&ﬁ[1n&ﬁ éﬁﬁ&;%?ﬁclé’gorﬁg&itions

n Furthernore, in sonme enbodi nents
narmpadlty chhtmgulshabla Yent other bmmupm-tomm-eommrmrgsjotﬂposﬁsions that

7B G55t BRteT P, EOLPpaali PoBHn s dewsved 8 greppetion in which
Peb&Mthindltoh has E&%elﬁcorporated into a lipid vesicle for transdermal delivery
(US Publication 2004/0009180). Such vesicles also require the incorporation of an
enhancing agent, such as an alcohol, to facilitate the absorption of botulinum toxin
through the skin. Donovan also describes a neurotoxin that is incorporated into a
transfersome, which are deformable carriers containing lipids and membrane softeners
(Hofer et al., 2000, World J. Surg., 24:1187; and US Patent 6,165,500). Donovan
specifically describes the preparation of phosphatidyl choline + sodium cholate
liposomes incorporating botulinum toxin.
[00098] Suvanprakom et al. have also described suspensions of liposome-

encapsulated materials in discrete macro-beads; one of the literally hundreds of
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pl ane. A shear plane is an imaginary surface

separating a thin layer of liquid bound to a solid
waeeBaeao{e. g. the surface of inventive nanopaPCT/UF®8§/046236

and showi ng el astic behavior fromthe rest of liquid
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for inducing formati on of nanoparticles in a
c 6mBedimenBnANOPRTtEEE QOPCSItions HE PEFRaTeddn gegfirdgnee with the present
Sﬂlv‘éﬁf‘&fwlth&htgx?ﬂ'z‘mg @H&déorﬂ‘?e%s | nventive nanoparticle

require polyners By contrast,
Mpo00100NV eNntn Edredlin hbRliLEht. Sf {HRrpréveaPiakémidn, nanoparticle
conposi tions that contain nanoparticle structures
r EQUPPSEIGNS | ayitiepared bp QFPRIiNG 2 Eswtix ane s pating dhe premix to high
0 I 2

BUEPHRS, PSRRI RSP oSl O DR DELLEL o R o
n&recfa@er ¢fl b etedalipOSpoba®. a fote thatdspérpendidul&adthe face of a
enbodlnents I nventive nanoparticle conpositions have

g’@f"é‘fa ‘ti ssue absorption and/or better

at i by

aJORURE i Py et AARGL bt b QRRRS borcPRE il e
ofcg‘aeﬂ;t dh semt embbélmeatsdémtatlbmis ustd to gomeratechigh shaar éorces.
paol yners. L00095 In sone enbodlnents i nventive

nANErame;te he RIETbYIvERtiSs thegisg of meghamiqahengaray (i.e., high shear
?9[;1‘9%? Edd & ﬁlc? 8] %ﬂﬁ{ntlie%?)re iRnhPR Re cby ST tO)ilC chemical

enbodf nent he I nven a stable nanopartic

C solpads;tcan mdr&se)the speed attvihi¢h tdnepartielea gesemble can iacrease the

si z he maxi rrum partjcle siz the range of particle:
s Oft ngnapaHiclengensrale HH&RW?%fmlﬁé%ftCP@Pén%tSz gad/or can greatly

( .ied%ce t gh)%eﬁﬂ cS&Qﬁ?Q&%aﬂBg R dehfth &n Myo%lt?ongeﬁhxgﬁ%%pe in

sl ze and/ or outsi
those embodiments in which an agent such as a biologically active agent (e.g.,

botulinum toxin) is incorporated into inventive nanoparticle compositions, the use of
high shear force can increase the loading capacity of the nanoparticie as compared to
traditional methods of forming nanoparticles. In traditional methods, loading of
agents within or on the surface of nanoparticles typically relies on diffusion of the
agent to the interior and/or to the surface of the nanoparticle. According to the
present invention, the use of high shear force can allow for the manufacture of smaller
particles (e.g., on average) and/or a more narrow distribution of particle sizes in a
nanoparticle composition.
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desi gnated range of sizes) is maintained for a period
of tinme. In sone enbodi nents, the period of tine is at

wo ems4about one hour; in sonme enbodi nents theP@BEUSA6/046236
of time is about 5 hours, 10 hours, one (1) day, one
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F@GG@‘B?UIASCXH% rhisEghprge 'lﬁgoqnﬁwf‘éw cRHls yuth jets| teom

. I ot . ! . . . )
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bé/sjlethichds ertletsoofanapminée highgr thaythavef doabéreionalttehnologies. Jet
including, but not |imted to injection, ora i
dEPHISIOPS Fesulf i miidpenn srurégalqr% %Y,eﬂﬁ@.refm bigh Shsag and impact are
era g Pt pathife SOFRAREG I rﬂi&ﬁlgd(ﬁ'lrhMﬁélﬁge B¥iids in the
injéction. I'n certain enbodi nents,” the conpositions
aMicoddluidizn® echnalngyler mal | y. [00097] It shoul d be

t i ti bot ul i ) ticl .
W TGP VSN A A AR R —
betnblel deund tritetlsiFies k@l Nihe Qntﬁﬁ‘ﬂ?é}ﬁig}sﬂpgﬂﬁplfﬁ@ttha?ﬂ?alﬁ%%ssme

descCri bed. For exanpl e, Donovan escri bed
ptepseledtédlevelrwhibh, ¢ tuynt inlpartsithat pressurditmshdprxduct stream. As the

S5RDIEIR oML BabbE oS Sy STRA By s

akiBugeMb idterabitth dHARMER OWathiPMRe Hte@btiGiIIRRBE gte RF&MILy
such as an alcohol, to facilitate the absorption of

bdesignedmet gebmetrh micrgbhanhels shrongh Whivh viznpratiss stream will

descri be eurotoxin that.is.incorporated into a
acceierate %o ﬁigﬂ vefocmes, creating thJ gh shear andempact ?orces tthat can generate a

uniform nanoparticle composition (e.g., nanoemulsion) as the high velocity product
stream impinges on itself and on wear-resistant surfaces.

[000106] As the intensifier pump completes its pressure stroke, it reverses
direction and draws in a new volume of product. At the end of the intake stroke, it
again reverses direction and drives the product at constant pressures, thereby

repeating the process.
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transfersone, which are deformable carriers containing

I'i pids and nenbrane softeners (Hofer et al, 2000,
woeoBA45107 Surg., 24:1 187; and US Patent 6, 165PG0D0%2006/046236

Donovan specifically describes the preparation of
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[00099}3 In general, inventive nanoparticle L
cOnpds Pt -ohd miaue(s). hpsams ermhedimsnisathe pemed of time is within the

. Lo ) r . . .
CATBSSLILANS L T SRS A A S TPLARSs s
pBépedoads.by chem cal neans. However, chem cal neans

often require toxic, (typically organic) solvents; in

soMO18Noodi fesrmas cRBXOPARE OF e iBYMYeR: 4 sagmle b icrofluidized”
L B S et

ehbreth a¥ERInglegfas haicpsfhddiphtionavent i on, nanoparticle

c Qsitions_are prepared by preparing a prem x and, .
sfﬁﬁ%éé?li ng tHePEsertiRvengomegonyRases thegeeegnitionthgisupjecting a
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L R R R
f ourcgerietrd a usifgrar pamogartileaontpositibe. f ace of a materi al .

0 An thod. k in the, art b d. t .
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S ek O S TR T, Mo o8 xSRI contain at least
mbed anincalblemetegyls( onesof, whiclgivilb bmeati tutothe dispersim medium (ie.,
repl.ace, or . mnim.ze any reguirenent to use costly. .
a/lsid @f#@%lﬁéﬁﬁlefaparﬁelﬁ% ix sl,naneaﬁﬁr"-h@raéa@ép?rﬁ@y infheytimate
ah RIQ@RARRTHohS! &7 “8338WRE” 8GR GRSE lv&ﬂ?@h ng)i%g/ particles

yi el d of nanoparticles generated ih a particular
ofireghspeoed mitin amaljuepusdispagsiem triediune dd Cevatenén-oil dpérsion is

S I T

SYRBseT oRdiBA9!sRA1 i53hd Yt A5 bt AL Mat 6iersion can be formed from
any two immiscible media and is not limited strictly to combinations of aqueous and
oily media. The term “dispersion medium” therefore applies broadly to any
dispersion medium notwithstanding that it is common to refer to “aqueous” and “oily”
categories.
[000112] Thus, in some embodiments of the invention, the premix will contain
an aqueous dispersion medium and an oily medium that becomes dispersed in
nanoparticle form in the dispersion medium; in some embodiments of the invention,
the premix contains an oily dispersion medium and an aqueous medium that becomes

dispersed in nanoparticle form in the oily dispersion mediums.
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botulinumtoxin) is incorporated into inventive
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pressure to the product stream
such surfactants or emulsifying agents include, but are not limited to,
phosphoglycerides; phosphatidylcholines; dipalmitoyl phosphatidylcholine (DPPC);
dioleylphosphatidyl ethanolamine (DOPE); dioleyloxypropyltriethylammonium
(DOTMA); dioleoylphosphatidylcholine; cholesterol; cholesterol ester;
diacylglycerol; diacylglycerolsuccinate; diphosphatidyl glycerol (DPPG);
hexanedecanol; fatty alcohols such as polyethylene glycol (PEG); polyoxyethylene-9-
lauryl ether; a surface active fatty acid, such as palmitic acid or oleic acid; fatty acids;
fatty acid monoglycerides; fatty acid diglycerides; fatty acid amides; sorbitan trioleate

(Span 85) glycocholate; sorbitan monolaurate (Span 20); polysorbate 20 (Tween-20);
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compositions that include at least one biologically active agent (e.g., botulinum

toxin), it is often desirable for the biologically active agent to be dissolved in the
premix before the high shear force is applied. Thus, in many embodiments, the
biologically active agent is soluble in at least one of the media (or in a combination of
media utilized in the premix). In some embodiments of the invention, such
dissolution requires heating; in other embodiments it does not.

[000118] In some embodiments of the present invention, the premix components

may assemble into particles before the application of high shear force. At least some

of such particles may be microparticles or even nanoparticles. In some embodiments,

an inventive nanoparticle composition is prepared from a premix, wherein the premix
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nanoparticle conposition). An "oil-in-water"
di spersion is one in which oily particles are
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di spersed in accordance with the present invention. |
- Rewiassan isappreximgiely Gadebdsomdsdi B sams ¢aeodiments, the ratio of
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b{00421] ¢ocbhifme erabrdimenss, the percent of swtastant it the prespixdanges
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02 BT EROLy RS oA HOBRY 368 e
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bt’(ﬁ)‘&?flr " fnesso?nngémbodiments, the nanoparticle composition does not contain
more than one oil. In some embodiments, the nanoparticle composition may comprise
two or more oils. In some embodiments, the nanoparticle composition does not
contain more than one surfactant. In some embodiments, the nanoparticle
composition may comprise two or more surfactants.
[000123] In some embodiments, the nanoparticle composition consists

essentially of water, an oil, a surfactant, and a botulinum toxin. In some

embodiments, the nanoparticle composition consists essentially of water, an oil, a
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shea butter, silicone, soybean, sunflower, tea tree,

thistle, tsubaki, vetiver, walnut, and wheat germ
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bioavailability of cosmeceuticals (i.e., for example, botulinum toxins).

[000128] The present invention specifically provides methods of administering
botulinum toxin, and particularly of administering botulinum toxin nanoparticle
compositions, for the treatment of various disorders, diseases, or conditions. Clinical
effects of peripheral injection (i.e., intramuscular or subcutaneous), or topically

applied transdermal administration, of botulinum toxins are usually seen within one
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present in the final nanoparticle conposition are
present in the prem x and are subjected to high shear
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onpr SInNg a suspensi o

mcomqmﬂcss @ﬁhunleﬁh dpived ersnamh Harétrecenmweyxedlsam@éd (ud e °
structures do not form.in the prem x before
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3 Sten e4normagsa ine gvltilout7a Hresequpvego Q‘Vbqodltgn ghlopﬁe g)@ﬁglon grade).
erBedioR §tancia!i‘ ¢ Rre U
@Ba i3 {}g ; ang? 1rg %1 588§ Ln%rg 591 e%wﬂﬁ’ig qﬁgﬁggreﬁéraa%ount of
eﬂﬂodltmeﬂtesapptdpeaneaizecsynﬁgan Slnd:GOB@WmdDClB detatursd by bubbling or
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ﬁgn ?aétVil erglagltatlon the diluent is gentIy injected 1nt0 a vial containing a
designated amount of lyophilized BOTOX®. For sterility reasons, standard injection
protocols involve administering aqueous BOTOX® solutions within four hours after
reconstitution.
[000131] Although problems with the available botulinum toxin preparations
(including stability issues, sterility issues, efc.) have been well known, few improved

formulations have been developed. Furthermore, injection remains the standard
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surfactant to oil is approximately 0.5 :1, 1:1, or
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enbodi nents, the percent of oil in the prem x ranges
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CoRfiRtmafpsentially of water, an oil, asurfactant, at
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d%lali'ti\clzg air.mf\lhen araeha rcEni'n%lur% is typically about 10-15 um thick, and it consists of
flattened, keratised cells (corneocytes) arranged in several layers. The intercellular

space between the corneocytes is filled with lipidic structures, and may play an
important role in the permeation of substances through skin (Bauerova et al., 2001,
European Journal of Drug Metabolism and Pharmacokinetics, 26:85).

[000136] The rest of the epidermis below the stratum corneum is approximately
150 pm thick. The dermis is about 1-2 mm thick and is located below the epidermis.
The dermis is innervated by various capillaries as well as neuronal processes. |
[000137] Transdermal administration of pharmaceuticals generally has been the
subject of research in attempt to provide an alternative route of administration of

medications without undesirable consequences associated with injections and oral
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conpositions (e.g., botulinum nanoparticle

conpositions) for various applications including, for
W@x@spsap7 cosnetic, nutraceutical, and medi cal PCT/US2006/046236

applications. Such nanoparticle conpositions may
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administering botulinum toxin transdermally that do not require use of abrasive or
other disrupting agents (whether chemical, mechanical, electrical, magnetic, etc.).
Rather, the present inventors have surprisingly found that botulinum toxin
incorporated into inventive nanoparticle compositions is effectively delivered
transdermally without further steps to permeabilize or disrupt the stratum corneum.

Use of such agents or steps with inventive botulinum nanoparticle compositions is not
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[000145] Those of ordinary skill in the art will appreciate that units herein relate
to Units that are biologically equivalent or bioactively equivalent to Units defined by
commercial manufacturers of botulinum toxin.

[000146] The therapeutic effects of botulinum toxin administered according to
the present invention may persist as long as do the effects of injected solution. The
effects of such injected solution can persist for up to about 4 months. Furthermore,

use of a synthetic polymer carrier that can retain the botulinum toxin so that it is
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provi des net hods of delivering botulinumnanoparticle
conpositions (by any avail able route), and further
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t basn:smhg sk botulilat esan dypet AaB, CZ,CIQJE Featidapearniselated aad/or
Eé% N@tabollsn1and Phar macoki netics, 26:85).
1@353(]' eghouf b} KIg) batplanugn foxin. 35 &vell @5 awmativreorgesombipgntly

X
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\/\g as neuyron proceﬁ,‘S [ 000137] . Transder nal
piehnun toxin g ‘GPanaqc ¥e attheé%negna eﬁ%qi 3shipg hefwegp & gonth and
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Oral adm nistration
significant amount through a blood vessel. For example, in some embodiments of the

invention, less than about 25%, or even less than about 5% of the botulinum toxin
present in the pharmaceutical composition permeates into a blood vessel upon
application of an inventive topical and/or transdermal preparation.

[000150] Those of ordinary skill in the art will appreciate that inventive
compositions that achieve transdermal administration of botulinum toxin may be
incorporated into a device such as, for example, a patch.

[000151] A variety of transdermal patch structures are known in the art; those of

ordinary skill will appreciate that inventive botulinum nanoparticle compositions may
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suffers from poor bioavailability of medications due
to the extrenely acidic environnment of the patient's
w@e@smed107 [ 000138] Efforts have been made to dRUEUS06/046236
transdermal admi nistration techniques for certain
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the subject to achl eve a therapeutic effect. [00014
AbPHHEPhammpseutet] dgenteandan axtesig ﬁuria%éberprﬁweﬁéeaé@ge of the
t
BTl RO Ser e PPE VB E T aphich s SRR 28
padibqsaiptl des and protein conplexes, are also anenable
t nsder rral adm ni stration. Eryt hrop ietin, which
30 gﬂt 48k gsco Ceawﬁ ﬁseea@ae@mﬁweurotoxm 1s
| .
LR EECT R PR B L B8 Wk o e BEiL R BINSE Grandgd periods
anfititdS. Pat exnpld tmmmexianﬂaﬁbmﬁsﬁﬁm)an ih060iv4 bptulihem
present . nventl on prqvides .ot r .t hings, .
BERPALic coampAsHiost eAﬁTeH&‘tlb’Sltylﬂr {,] : fegiel LR v by
t |
PlGHERNIE ﬂ%ﬁét?n&l%% B kR in, pod pomits the
ehewvtoxoslo, diffesgriedn the reatclx)and Rzet fhateh,. Thteeyrpegiannay also be

SR D P RS B2 B S
| theakfie etid negtotodlg |nﬁa"ﬁﬁﬁgse through the skin. In one embodiment, the

adhesive layer may be heat activated where temperatures of about 37°C cause the

adhesive to slowly liquefy so that the neurotoxin diffuses through the skin. The
adhesive may remain tacky when stored at less than 37°C, and once applied to the
skin, the adhesive loses its tackiness as it liquefies. The administration of the toxin is
complete once the patch no longer adheres to the skin.

[000155] Those of ordinary skill in the art will appreciate that a transdermal
patch is but one example of a device with which inventive botulinum nanoparticle
compositions may be administered. To give but a few other examples, a device may

be employed that allows the composition to be applied without first applying the
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transdermal |y without further steps to perneabilize or
di srupt the stratum corneum Use of such agents or

W@ L@ps40t h i nventive botul i num nanoparticle PCT/US2006/046236
conpositions is notnecessarily precluded in al
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devireaiaoivelgios alditdomas iftboaninathcloxiass tobd Aypsicd Wpidallené Snly a

gel s, creans, patches or sprays. [000144] An inventive

c 7p0ed aicarptheyareas maydie cauere 05 preatrqagad qreyhaswise protected from

f@iﬂ#hﬁ;ed and/ or, adm ni stered such that an anount of

bot'ul' ' num t oxi n between about 10 3 U kg and 10 U kg

passes through a patient's skin. In sone enbodinents,

the£OM?sHjo
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adhviohvesietivey of botuhiatimlietinee a saljecttin 2 cbnidkkgf amahopdrtule
1 U kg.pass_throygh the patient's skin. In _sqnme . )
e RYBRPTM: s’bjucmi@ﬁwwo‘saegﬂ dha varigty PHEUEEY 1%&3&56% in particular
adohdih B Gh&R A niddftal lm&sa*@%ﬂgin%l&h Hc8ti MG 88 %Mkssed in
5 units pass through the patient's skin to a subdernm
t arogetetall BAIO®45] Those of ordinary skill in the art
will appreciate that units herein relate to Units that
are biologically equival ent or bioactively equival ent
to Unit§mgg&L%ﬁgwg%0&pnnerciaI manuf acturers of
bot ul i num t oxin.

[000158] Botulinum toxin A (BTXA) has become a widely used drug in

cosmetic dermatology. Adverse effects of BTXA observed with cosmetic use have a

significant impact on patient compliance. Currently, BTXA is administered by
medical personnel and in a clinical setting both because BTXA is administered by
injection, which requires trained personnel, and because the major tools for
preventing adverse effects from BTXA are knowledge and skill. Use of correct
injection techniques is mandatory since most unwanted effects are caused by incorrect
technique. Knowledge of human anatomy, (i.e., for example, facial and extrafacial

muscles), is important for physicians to select the optimal dose, time and technique.
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[000146] The therapeutic effects of botulinumtoxin

adm ni stered according to the present invention may
w@ersistloras | ong as do the effects of injectedPCT/US2006/046236

solution. The effects of such injected solution can
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stablllzed btull faoxin for 1transdermal deliv
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ts%gégéisqd%éf?%‘ist rlg OQEQH@"%%’BQH Qg?egig rﬂgﬁt‘gjd glfgglriﬁﬁleymethod
pof bétubiourf iadministtmion ag 5GoiElytamtilelr lovatly tebvened @snpuaition

as a native or reconbi nantly made botulinumtoxin. The
c GHHBEFIPE gRag wrmgc&ltma}eg@ﬁs %%ﬂ?hﬂlgt?ﬁfifla‘?%ff%%% In

20,000 pb8hdest, Ale doRGHoRRoH S FulR -2 ment, ojl, foam,

t
conposi tion ¢an conprises an anount o dt I numM toxi n
sypriayciremet. t o achleve a therapeutic effect |asting

b th 5 [ 000149] In so : )
o T8 R o s, [ Bpifed %@%{t&rlﬁ%ﬁ? %ﬁvﬂg RERTFEIAE e dnysafive
f gbfmihakhi lﬁﬁépa%cl@ @&MF&)MStrQQSJ B fofmBlated 9 oddRr With Uhlof a
nanoparticle conpositions) that allom1the bot ul I num
t oadiety 0 cqranatieall eadchptoblg mealisnyosnttic prekamtioustsachugs liquids,
I,cant ~amount throug

per neat i in signjfi a bl ood ..
D EBER, SgsioBs a LI ATrit P HER Geg eag fighain water and
| BM8 '&h% esmdtRaPy hdiaptaBlR QblveRD IR pfic BME Moh&A8oHoNABuch as
about 5% of the botulinumtoxin
alkanols having 1 to 8 carbon atoms (like ethanol, isopropanol, benzyl alcohol and
phenylethyl alcohol), polyalcohols, such as alkylene glycols (like glycerine, ethylene
glycol and propylene glycol), and glycol ethers, such as mono-, di-, and tri-ethylene
glycol monoalkyl ethers, for example, ethylene glycol monomethyl ether and
diethylene glycol monomethy! ether, used singly or in a mixture. Such components
can be present, for example, in proportions of up to as much as 70% by weight,
relative to the weight of the total composition.
[000162] Cosmetic preparations including inventive botulinum nanoparticle

compositions may contain at least one filler, especially in order to obtain a matte
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present in the pharmaceutical conposition perneates
into a bl ood vessel upon application of an inventive
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5, 965, 154) . Adhesive patches are generally
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f (00064]1di ngFacigihediiklesintolonlg the fréhead Ndatidilag xliyelds @hd/or
surface that prevents | eakage of the pharpmaceuti cal
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After injection, the toxin acts to paralyze or weaken facial mimetic muscles. This

apparently reduces or eliminates the appearance of wrinkles. Sadick NS., “The
cosmetic use of botulinum toxin type B in the upper face” Clin Dermatol. 22(1):29-33
(2004).

[000166] The initial cosmetic use of a botulinum toxin solution was for
treatment of forehead frown lines (Carruthers ef al., 1992, J. Dermatol. Surg Oncol.,
18:17). It has also been noted that injection of BTX solution into the platysma
produces an uplift of the mouth (Brandt er al., 1998, Dermatol. Surg., 24:1232).
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adhesi ve | ayer may be heat activated where
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f(;r’dO‘iGS hat Jiias %%Iﬁ agiy Hedh %%?tfe% IE tHe iRt %'ftféc?:ﬁ withkles

arg e on N W plyin g
c and)(oshmds@an be deiay\ed By tgeﬂorgl-ﬁeﬁn aseaa&bamﬁhﬂdﬁety@k lAntoxin treatment

d ly, t I til d tq thi
emﬁaarfemyaeea?im%%&%l Bl b Arstiatael Hestbea BHaA-tavaver

w‘e&e@% BRRhL S{éﬁia P@'thé/pétf%np%d H%res‘é' g&k%‘# rﬁ% &ih

&r ardas may Be covered |6re reate ot her
pmmmﬂedinﬁlsﬂergmupsgwteemarry eatsmmdvékp@ bide-affecn ée. @fptosis). In

Bot ul i num Toxi n [000157] As descri bed ?ﬂe/retb n%/
e AtyBE FRBAdiEESIs. ¢ hetuipwaaarosmilung isapplisd 1 the fage ppd/er yeck over

Ofn BREHIdd gtiéﬁba QX fithetQ d8las HRY cﬁﬁ&t cfif Tadid R0 LRk Pite fser winkles. In
nanoparticl e conposition: ellvery 1s Uuse In a
vaosme tmbodineotst kotalinum mhnmhmngsmm isgppliedati ragularanteavats to the

COSTELAR, S0 EdLcal. oD SR PRS, CHALH GBSt i s o
wrinkles. In some embodiments, a botulinum toxin is applied at regular intervals to
the face and/or neck over a period of time greater than 6 months to delay the onset of
facial lines or wrinkles. In some embodiments, a botulinum toxin is applied at regulaf
intervals to the face and/or neck over a period of time greater than 1 year to delay the
onset of facial lines or wrinkles. In some embodiments, a botulinum toxin is applied
at regular intervals to the face and/or neck over a period of time greater than 5 years
to delay the onset of facial lines or wrinkles. In some embodiments, a botulinum
toxin is applied at regular intervals to the face and/or neck over a period of time

greater than 10 years to delay the onset of facial lines or wrinkles.
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Cosnetic Applications [000158] Botulinumtoxin A

(BTXA) has becone a widely used drug in cosnetic
waletosmizabogy. Adverse effects of BTXA observedrP@i/uk2006/046236

cosneti c use have a significant inmpact on patient

conpl i ance. adm ni stered by nedi cal
per sonnel @F‘ﬁﬁgﬁs]&l |Fm%@ﬁ“[§§§tl ng both because BTXA

| $000d69Ni St @jectidAyofBYndiunPRdxinype B (BINUBY Bss Beedledtated in the
personnel, and because the major tools for preventing

advengement pEbyperfuneliameirianiak Hiees ﬁmﬁé@g@emwkﬁom patiggts were
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f Seorg KPSy anthRated NumesieKinetis lope Seale (RYKA.S)+ One sady reported an

AR 009 FSoE S SRR L e

h ®Btedr Qfter tréxdine R MR IR effdre Msfil v@@lksiﬂlﬂ Séhetd3, patients noted a
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e ysldeepteaimproyanmend {@ades2)aneWid qum i improvemert en RNKLS

Al ffe C ynosi s,
ag%a%gff%l%arllgg(?@ %jg lgrc}’n 8’8%%"?]\2 “”égq%? (agg)g | ower

f ?nmam]d at iexdrm@érabodimesis] B8 Fre@:ﬂt&ﬁvdﬂﬁﬁﬁ coltempluer se
effects include, but are not limted to, headache and
pédmintteation oép Rewiipumuanepaseele sempesiiomaish esa migrefluidized

gg&?ﬁ{lﬂnq 1ntﬂ oebnpqugn Pﬁ%&) {lgn&%?ﬁgaltlﬁl%s nPn% e‘%‘&d%gents the

verse e proper ni ques

Obredént liltwe@ﬁon sérae@pRtes aﬂﬁhlmstra@@hlotﬁa Jboaginuel danaﬁarh&le
careful exclusion of patients with any

' c émp@slm oaegionsof thefase thes ety deé%l@h i les prighe wrinkle
1n19. ﬁég}gz%%m%d ?% %%e%%ucﬁloﬁrﬁl i tli]oen r%lél Helg eor?se? of and/or
a er |nJeC| n. upper |8p05|s¥ray36e

paerdmbey int&site 6f &letiBi dTOvranki@Ctharthal weinmatel pBeRYIpABiideR2006,
eyedrops (Wl lina et al, 2005, Am J. CHn. Dernatol,
6ATeM ac%ﬁ@eﬁéﬁurgﬁ%ﬁ?@l cant adverse effects remain

with current strategies. [000160] By contrast, the
present invention provides nethods and conpositions

for safely &pareMeBAKpely admi nistering bot uI i num
toxins in a_pmannper that nininzes adverse Si

efdW0d7Y. | nThrelabtipwds Abrrad thindaysr esawecle mﬂém%ﬂaﬁwd on each
CQ*&E %gﬁe%% Jﬁiga%ﬁig% egﬁdgpgag @&ﬁb@ﬁf&k&h %Elo?glgg% % oup of

toplc y an ered conposi
C 6uarp inRiselgs,ahdtanimpervhied by theofipiab hérive,and uigdh desvsahe lower lip and
m crofl ui gl zed nanoenul sion.. I n one enbodi

nt,_ the
desosner iobtheinoyth fo,the sidsand down apd ghen a}w@fﬁeﬁl@y gxpands the
@(ﬂ% eré’\)és 1t$fkugﬁ ward000161] Those of ordinary skill
e art

reciate that inventive
[000172] Injection of botulinum toxin Z has been reported to treat sagging

hypertrophic platysma muscle bands (i.e., typically referred to as the aging neck). A
classification system (I to IV) based on horizontal neck rhytids, platysma bands, and
skin laxity can categorize the degree of deformity and serve as a guideline for
suggested dosages of botulinum. For example: Type II refers to mild horizontal neck
rhytids; thin, mild platysma muscle flaccidity; and mild skin laxity; Type III refers to
moderate horizontal neck rhytids; thick, moderate platysma muscle flaccidity; and

moderate skin laxity (Matarasso et al., 1999, Plast. Reconstr. Surg., 103:645).
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bot ul i num nanoparticle conpositions may be fornul at ed
together with any of a variety of cosnetically

wa@ewspsabi e media in cosnmetic preparati ons SucPCHBS2006/046236

l'i quids, creanms, enulsions, gels, thickening |otions,
cé%(ﬂ@»?ﬁal | t he %m?a%cgrrftt a ré:me%te mvenqg)n%lofcit% aﬂXes administration
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atons (like ethanol, isopropanol, benzyl alcohol and

phargenut$ign toplayRoR bandsol yal cohol s, such as al kyl ene
glycols (like glycerine, ethylene glycol and propyl ene
glycol), and glycol ethers, such as nono-, di-, and
tri- et hddeng Apphismonsronoal kyl ethers, for exanple,
et hyl ene gl ycol nononethyl ether and diethyl ene glyco
nmononet hyl E}ﬁJ@pMUﬁg‘éId‘\PslgﬁQR?Efb? in a mxture. Such
ts ese ) .on

?&8@9?{; as %ﬁuggﬁrog%%%e b];cqgn sgzdzglm\r)beo%flz }ekfgrsﬁ)ly
WohahizeObtriblea nhi%bl@wlfe(ﬁrﬁﬁﬁﬁmﬁﬂeféﬂ in Eﬁl@(kﬂﬁﬂhoﬁ@s B Kas been used
preparations including inventive botulinum

namdsarepinednd it d AW BE @ﬁ@ronwmé@rrfilmrﬁera@nd eanlitiongdnvolving

SRR oM ReBh P o i

g rc@natsacuﬁk | d”ystolitae hérﬁffﬁﬂlalfsphdn@ rreniBe 2dpastevity (@l fek@ltifg toat
is solid at roomtenperature and atnospheric pressure,

us@atl%lp éﬂér%w),urﬁr%wl AsFignandysrions a@égomalm@@gtc conditions
éMﬁ%ﬂs&Wﬁg%hﬁ Ac%z'SDérg,l%F(gdhE%§ of the

nposi tion &n are re'1n hese
|ngred|ents even when these ingredients are brought
to a tenperature_above roomtenperature and especially
to their sof teni kgipbfAEY or to their melting point.

ST R RGBT s

208&sidE DR patadnt’ Efalch dnsbaenyus@etoabaofae i byrkinesis and vemcal
nonabsor bent, | . .capable in particul ar of absorbing

t RYTHPEEY eRusedhBY é@&fﬁs 6§1|'VF iPalsy éﬁan%tr% of pl 19961 Glr- c.@lplaryngol

t
RSP LR SR B 6 B AR BRI S s
r depressgr anguhh disGhudctes hSddciamad \mtleﬂlermdnitb{ tdgeﬁm @fitﬁ Vhﬂous

120 nm and better still ranging froml to
aﬁﬁl&?lémssawa&?étwvh 88 Fyee@p@ﬁd@nfl%} sideeofd P&Hﬁ@térfaQﬁW%rﬁ @ll treated

C'a£ g Fou:p"inm f'fb 1A%t HleMBR & r§{ Fﬂn%{rg ¥§Pbt‘lf§1?£ H&

al on s smal [ est di nmension cknes
TREAENEME(% RIS ekt thEannreadted/mdmckﬂ the face.

f d, gl abell t d
pﬁq%a?fﬁf Oal 5 e@%oéﬁge eni St gtsR! i e'tcpﬁte%%gﬁsmﬂlatmwn
albea B@duhﬁﬁ(xﬁ%aﬁ@ﬂa?ﬁ&g chRpRIESPGIch 48 Bﬁrg&fgg eH%ﬁfl ﬁ?ﬂgxm

facral rnuscul at'ure. For” 1 nstance, el opnent
nanoemulsion to spastic facial muscles.

Blepharospasm
[000177] Blepharospasm is diagnosed in response to repeated and rhythmic
contraction of the eyelid muscles (i.e., also known as eyelid spasm). In some
instances, the eyelid may repeatedly close (or nearly close) and re-open. The
origination of this condition commonly results from fatigue, stress, and/or caffeine.

Once spasms begin, however, they may continue off and on for a few days.
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gl abellar winkles is related, at least in part, to

the dynam cs of the underlying procerus, corrugator
waeweneilthi i, and orbicularis oculi muscles. FaRCHIS2006/046236

| ines are considered problemati c because they produce

t ara ] L 1..S -t 0

p OREBEEC G SyeRSbdiacydhey AR TRS SR RY AP R are

e poisitdas Thie aggravasd eonditdsixiaathe, casRd g Sfijtatidnodfl thelsurfaRe of the

stress. [000165] In recent gear S, injections o

b&Yu(PREM eldhe MesBIranes iRiahe eyhids snniuneEvaf Tﬂigﬁefo}:m@f eyelid
PSR SR Thylis b, 14 ARG R o

payéldgze cloke vamaylerly aci al mmetic nuscles. This

ap(s)ar ently reduces or elimnates the appearance of
wifGR s .~ sgympronnf blephaeospassiinclude i agstnas dimited dud

TS o5 A S e e

oflight deasitivity)wirbluexi visisel uti on was for treatnment of
forehead frown |ines é_Carrut hers et ah, 1992, J.
DEYCGABRI . sl spramembodimgnts;the prasearveatian copdemplaiss ed

t . ] | . . -k he . qe

o ieRgh LB Sl BRHAAR b bR b0IFBh & ¥ il gyiiced
Débutitiam. toX5H hgnoenidsid? 82the kepglrbmusute. of BTX sol uti on

into the point of the chin has al so been done for
treatment of prom nent nental crease (Carruthers et

al, "Cosnetic Us [ i num A Exotoxin," pp.

325- 48, Advances%:l%ﬁe% 1r%?lrr%\S ol ogy, Janes, et al, eds.,

Mpaioy 81]Year eadbral Palse agduded A@Foup AN Ider cHanactqrized ®ptloss of

i nvention provides nanopart.icle_conpositions for the, K .

¢ FIOEWERKOr dpSS(oS OIEF NG ARICHSTSHIes? disprsiersrare Gaused bwjnjuries to

expnessi om r iV .

FER o g MR UBEAEL e 1A Y s
c ampdeichueddyrigjueyarhe taebring (thelaigestigoridn dfahé Blain, which is
w i nkl es and/ or expressions may. equally be applied to.
ufreLted attheigheraacnial fagulting seasatins.cd yipluptpy paiscle activities).

:mdﬂsikf]?/ el glﬁeﬁ‘@e[ﬁ ¢hd QrdHEmRA YeduR i the 108TF n%}\fé?@?céions in

n s enbodi nent's, 1 nventive nanopart
c ovigdp diffevsrs afeas. Tieelassichlrfeatingigf OP issphsiivitg Gipreassd miwele

or re. neuroparal ytic toxins;,in_so enbodi nents. .
s WWgwﬂﬁaya$ ctapasicd ot oBF é@ﬁiolﬁ&ﬂefr@éy tPagtifshqmiplegia), both
a * . o I .
o5 it APCBRTRBUNSALTEN By GRS Ao, e
p may detpartial enfulldnsscaf m@vwepleat @aradyhid)deasorabmormalities, and defects

m ¢rof ] ui dized batul  num t oxi.n nanoenul siqgn to faci al

w} hanag ang Sipre Bpeseh ShARMBLIRS 18 CERITION A8 SRS TR P8R

tvo1Bse OngRinRtual AflcAbn W CPSh&ts may range from extremely bright
normal to severe mental retardation. Symptoms are usuélly evident before age 2 and
in severe cases may appear as early as 3 months. Cerebral palsy is a non-progressive
type of encephalopathy (injury to the brain) and symptoms directly resulting from the
disease do not worsen.
[000184] Classifications of cerebral palsy include spastic, dyskinetic, ataxic, and
mixed. Spastic cerebral palsy includes about 50% of cases. Dyskinetic (athetoid)
cerebral palsy affects about 20%. It involves development of abnormal movements
(twisting, jerking, or other movements). Ataxic cerebral palsy involves tremors,

unsteady gait, loss of coordination, and abnormal movements. It affects about 10%.

46



and/or lines can be del ayed by the | ong-termuse of
botulinumtype A toxin treatnent via repeated

WO pjosotilons ( Bi nder, 2006, Arch. Faci al Pl ast.PCUU§2006/046236
8:426). However, repeated injections are painful to

t ati.ent, d there s a.ri.sk.of inj )
e 2020 s CBRfpd & Bitentic ey CBbbh i ofdbe e
skgapwhisects (e.g. ptosis). In sone enbodi nents, a

bot u?i num nanoenul sion is apPI ied to the face and/or
néQ018%er afyaptasroeirersbral palsy indlpdepbetarejaotdimiteddto, seizures,
ons f faci r i ' .

HBSHe Ror o8 gk RFBitking B EReels, Dt Bhestily YR

I dgtdl GmémbemoBdrskille, $UdER af aehiap Fitbihg elgosmawliag walking,
extended period of tine to delay the onset of facial

| medrmentalFqtardatian, meptal siterdating, apgeeh aknormalides (Hyseithyia), visual
toxin is.. ' m| i n: t. ..
SIS AUERRLE Sho AL kAL A b Py B etures, imicd
mediigh of hdtide] apep heetlonset of facial |ines or winkles.

In sone enbodi nents, a botulinumtoxin is applied at

r Q01861 i nt Botuingmy texing arefeffesti vy tiating the dhyld with cerebral palsy
per i tLE: I e

oihd lcLhvsel 05 BlHac RIS ek S ek thg motor
bebdmnttdl ranid dlshgation 8f shppkhaidmasclgse Fat aliildrev @itk @@l hpperioaia,
face and/or. neck ‘over a geri od of tinme greater than 5

y baulinuy tepepygffenpedramaise byftemperagy repegtae ehrange thek pidects

I . . tuli e :

, BRIy RO iy ARt Pl B84l FRRAFDL 18 ot on
panparmeft ahd fimcoeAligritatibas) TH: lyagtamiee d€batylihing toxins and the
onset of facjal |ines or winkles, HYPERKI NETI C

FAds fie tpxirsplay derepghout HiedHe sean ithapgrsen witka childhpod jiygertonic
B - | Q.- .
55 B R PR RatBEdcl Syl RO PIL Al e
pé&vlineNt amwardg0By.eated with 400 to 800 units BTX-B in

the corrugator, orbicularis oculi, or frontaljs .
BOi8N Fac impng sRPdimERtothe PESTER! IRKGNTIGR canismplatesqdministration

NS 8 ot fric ERSANRIRE, sopt &5 Enictb RGPS bBRE sgxin
anamarselsiaf toef patieht exhibiting syinmpt@@s bbhyertod¥aS Ianoe &hBhdment,
fqr all sites were statistically better after . . .
t ﬁ@&tmem@a fPArIes éerég'raie@sx-gﬁqu@gen@oag%% th PYisabisA child.
pati ents noted a noderate inprovenent (grade 2) on WS

and a 2-point inprovenment on RNKLS (Ramrez et al,
2002, O ol ar yngolStrablemds Neck Surg., 126:459). [000170]

I enbodi nents, the present jnpvention ) )
DRI ot oStrabiamis tvplie B Homonuby S of one eve in relation
NEAR JkHek GhisCNINRIlH Q@ass&ﬁfke&%%&, @o%ﬁfa' é&o@r‘oﬁ?ags uint or

bot ul'i num t oxi n nanoemnul si on to hyperkinetic facra
| walsye. IIhisdeirevedithatditrakinmss istdagsadrbyselatk ofaoendinaion between the

ﬁgﬂ%g gsltqartg?@t, ?lgenéylgls ?c}oli(e}}l Idlof?ergr{t d%egt?gnlé Iang Hgn not focus

simultaneously on a single point.

[000189] In most cases of strabismus in children, the cause is unknown. In more
than half of these cases, the problem is present at or shortly after birth (congenital
strabismus). When the two eyes fail to focus on the same image, the brain may learn
to ignore the input from one eye. If this is allowed to continue, the eye that the brain
ignores will never see well. This loss of vision is called amblyopia, and it is

frequently associated with strabismus.
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conposition to regions of the face that typically

devel op winkles prior to winkle formation. It is
wW@xpsosaad7 t hat repeated such adm ni strati on maRCTEEAY6/046236

onset of and/or reduce intensity or severity of

AT o) ' eaff b S 54 Yol 5 BReaRRR i the orbitof
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It
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88% T%PEWFBF§SE %ﬁgkreferred to as the agi ng neck).

Ala00agsj f i cspingfbrﬁsy@ﬂsaabl@ﬂnut thelude, Basedhd tinki@ditg @ytathat

neck rhytids, platysma bands, and skin |axity can

c APREgOFTOSEEd: exes diay e @obAligaan éhfhﬁaﬂyi dirgetians npeoogdingted eye

gﬂio%gﬁlneﬁ]tg,lﬁo?ﬁ)lewggﬁ r%gsug'l a&ff orﬁ ry}% H{fo D8 4 Fﬁ'lr perception.

QAT rerers nec
r |[1)(I(ll§$] t hLBnngerhﬂeﬁllﬁto)ffﬁ)Uﬁlthth&aM kihts Yhaviag dequired
mld skin laxity e lll refers to noderate
h&$qtEapH 151"3 hé%krepﬂwdo duixtyrqghtichildien é@%@trén@ §r%wanth8) with

oo PGB en R U PR ADERE SRy SRl B 75 e
| ihjened @rthetvomelial tebg. Masedd seisognithtasesondit engihatdst 1 and 2
adm ni stration of a botulinun1nanh€art|cle conposi tion

sierksa s, & anfl d 2 aponthsy rod 8V b earialighibe dast HUSrERBenul si on

UL AL D 1 ST A o

Clsms:t:ssi \ddswbtdiﬁﬁdlihi%wmm&)d@ﬁﬂi &ie}&nj@atﬁ@i 52895 )s inicteatiag to 48
when adm ni stered in sub-]ethal doses. BTX has

bé7é)n6%r)a§dj ¢th(B8r&ox shldrementiier twp andnitirasdricetions, respectively. Forty-
RSSO e 88 S5 PP TSSRRAE Yy

f t s ophadpaémsyacuftaof af leasdn00 secbondseof a‘ﬂcy Qiamgt)@ 2 binocularity).

hemfaC| al asm. trenor asticity { resulting.
eﬁﬁmrmegogla lessosvey . amb@m?@am g aqnalrlﬁmgl@ of ggpiropia were

\élﬁ{e' 6% rQ&%FS ShbBALRLR gM‘f‘nlﬁﬁp%hfalyg@)% a.(uq:?i[vrogafbm%g%gost

Acad. Dermato Faci
allgnment were assoc1ated with better binocularity outcome.

[000194]  Botulinum toxin may be an effective long-term treatment of acquired
esotropia. It is especially useful in children with high hypermetropia, minimal
amblyopia, and small esotropic deviation (Tejedor ef al., 2001, Investigative
Ophthalmology and Visual Science, 42:2542).

[000195] In one embodiment, the present invention contemplates administration
of a botulinum nanoparticle composition such as a microfluidized botulinum toxin
nanoemulsion to a patient exhibiting symptoms of strabismus. In one embodiment, the

patient is a child.
Dystonia
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[000175] It has been reported that injection of BTX
into a group of nuscles on one side of a patient's

w0 2w8/0k1187 been used to treat facial synkinesi sPErUS2006/046236
vertical asymmetry caused by facial nerve pal sy
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D GO MO D1 TR QHISGSICS coih e has eyabyates hiemiaring the
CHE] <ot AL SR P e
opostosid refidual hene nelnme, dndrpetk unsaryﬂmasmtedj sorders are
C?(ﬂﬁﬁ%f)y | I;lifter ?nsontﬂ?s 13 patlents in the treated group and 3 in the control
group had subjective symptomatic relief (P = 0.0007). In patients who received
botulinum toxin, the symptom score was reduced by 65% compared with baseline
values and the serum prostate-specific antigen concentration by 51% from baseline.
In patients who received saline, the symptom score and serum prostate-specific
antigen concentration were not significantly changed compared with the baseline
values and 1-month values. Follow-up averaged 19.6 +/- 3.8 months (Maria et al.,
2003, Urology 62:259).
[000200] In one embodiment, the present invention contemplates administration
of a botulinum nanoparticle composition such as a mi'croﬂuidized botulinum toxin

nanoemulsion to a patient exhibiting symptoms of prostate hyperplasia.
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the brain that occur during fetal devel opnent or near
the tinme of birth. Cerebral palsy may be caused by
WO 208/0¥510D t he cerebrum (the | argest portion OPCT/H82006/046236

brain, which is involved with higher nental faculties,

sensations, and voluntary nuscle activities). [000182]

Injury to the cerebrumcan result in the | oss of nerve

functions i Mye:ri@bgosisf f erent areas. The cl assi cal

fi nd| ng of CP is spasticity (increased nuscle tone)
?Jay aHyperhidgosis r$gq I@e ipghgondjtien &1 whaich® persen syasts

{c’%§%&%§ 'Bﬁéﬂdx%rg& f%%lsy 'vﬁﬂ? Cp‘lp%ﬂﬁﬁrtolsﬁ o ﬁkre?a‘i‘ 'e@dn Qhen the

athﬂmﬂelrﬂﬂre it bl earfdlayhdmeth@}aﬁr% Iaafesor SfVHditing| }Q:$p?s thé body stay cool and
npvenent (paralysis), sensory abnormalities, and
d@ﬂ@éﬁegﬂbﬂatﬁ@b eﬁgleaﬁWGaW%ﬁedﬁ Wagp dBPeTalbFRS YAt ek gxercise, or

ré:?ﬁ?(gg? 1o tlgl%l tﬁé{'tﬁﬁﬁce% ?18&5& aLgr&ag'%glrrasse oL afrald

unctironin erit's ran e

ex00020] y bHoglhbemoxdtadivd Sv&ing becm'ewttabutrsaﬂatrrggéﬂsonhose with
5\@ nptons are usually evident before a 2 and in )
yestRidgasiseappranfo ApYoRieractive aveas gb?élds rngentraiapleismgpting

p@&?%ad ft, Sedlfillan? b ?(ﬁ{ §8th yﬁ#& icQifan %ﬁ%‘?'& Loﬁﬁﬁé}{/ Xegssive

njury rain rect y res

f mmttn@eaﬂéus elasieands) fbm aniirB@its, 1{ Q@ﬂl&& #timary or focal
%ass i cat | ons of cerebral pal sy 0ncl ude spast
ques Pgmany %ypsﬂadww ectsae{osé rocof tlas w&thpayeg\}ﬁss than

i ngd, )
SR TSGR R B R b
dhypﬁrhaﬂmrstca@és ab caseein bofoangnitseéhostun mig fanjides<iIfghe

or other novenent sé At axi ¢ cerebral palsy involves
t PRFASING Oceis oA sRPul &f anotheggduedigal e%%la?rh aftlﬁaﬁlledaﬁ%ondary

SRS TR EYRVROL g byl sy ROl % 0 o RIS on
t heaaDouditioysnmbhhoamse gdaeﬁmsﬁertaymmmm‘ but @reartint dilmited to,

pal sy include, but are not limted to, seizures,
nﬁ“sremégfézs*hymaﬁbyrer%sm,oalmse ePtipl diserdersy Phyochrsictpma,

' E&@@Hlﬂgug{?‘?&t Bé.r{égr Rk QYGRS ﬂﬁg&ioﬂporfﬁ%}folg%se”gﬁl\%l cord injury,

ad readhing, sitting,
watrddien Barkimsow's esed szl heaet axrlokag discase, mmhcaitlong tsabsﬂeatcemﬁ abuse, or

speech abnarnal jties (dysarthri
aB‘F’FH?%PPé]‘P%%S ’#*@d?r}%yéﬂﬁﬁtroﬁi‘a?ﬁﬁpé E}éést Weipesy,
P{RB26SHS VeBbRih%mCte%ft LA éB@)TdXW&a% RPEWS&bﬂhe FDA in 2004

tion, or peg teeth. 6] Botulinumtoxins are
efdrald ireatmint dfisevre ngddremn ohatidgyd ¢cdmdgmnehlled pypabryyaxillary

apd ot.her.h tonla by.decreasi ng deformit.

Porhitiisr SRel 3RS SR mprt 66 ReseRBiD Foxd oecard iy underarm
el BIRk tﬁmerrb@snﬁgt SBHREAE Swe b fﬁsme' é#e@@ Imlﬁ& - injection-
focal hypertonia, botulinumtoxins er a dramat
bsite paimpud Anyike speptoatsl BRFAKG eis¢dfar saédtingtad the palms can cause

mild, but temporary weakness and intense pain.

[000204] In one embodiment, the present invention contemplates administration

of a botulinum nanoparticle composition such as a microfluidized botulinum toxin

nanoemulsion to a patient exhibiting symptoms of hyperhidrosis.

50



rehabilitation. Research rapidly has captured the
positive effect of the toxins on inpairnent and

wo eowspiaoal limtations. The | ong-term use of POL/US1006/006236
toxins and the role the toxins play throughout the
life span of the person with g..chi.ldhood hypertonic
di sorder are yet to be dﬁ’gﬂﬁqﬁgghf’&aebl er-Spira et
agﬂﬂ(ﬁ@@ . Phs folMaging Bedtapled are @niynintdNded¥® provide 1BJrations of
[000187] In one enbodi ment, the present invention
c specélipprabedimgaisicantemplatedory GF peesprstinydntigna The examples are not
n [t. ] .10 such as a mcrofluidized
b%?glﬁlﬁrd}dirln }gygg%rig%%%#u Sion to a patient exhibiting
synptons of hypertonia. In one enbodi nent, the

hypertoni a conpri ses cerebral palsy. In one

e izanpleckiBotylpumNaneemulsien Fommlatipn St r abi snmus

[ St j ' | ye i af i t .

TOU0A8Y, =G A SpI St e Blb R o b odsiap rpared by

alnsioroflefdézatied cb@peising bossiagmayeia (i €sfok egpple, BOTOX®).

exotropia, squint or walleye. It is believed that

st9UR0Zhus iAspreparatien fy miciofluidizntion svas dnadaes EMlomst ween

t he eyes. . ' |.f.ferent

it ect fons. Shat a0 veah of G SEYF TupRElo bR thing RAling oy eoded
poi nt. [ 0001&Pically nomrstjuifsd esemfilsEY (Rbhiss. i n

children, the cause is _unkpown. In nore than half of '

t hese dases 00 kkitspdBOIAX s ipsasperpied avithénr a Byppr plpumin matrix

af ter birth (fongeniial a5 o Sl 1SR of A8 oh8y AXRfed
ail to focus 0O he "same” nage, e brarn may learn

to ignore tRhetdrapdktifreduntiireeyeixéd. this is all owed

to continue, the eye that the bhrain ignores wll never .

see wePt. TR | peBargtion, was afdled do Step|2aferadionasd stirrgeh gntil
it is frequ ciated with strabi snus.[000190]

Acqui red st?g%#gﬂg%§?n adul ts can be caused by

I nj uri @s t o Prdparatiohivtas bbonmolgeniestfodn nhihateseeirasultitth figticle
cl osed head jnjurjes and strokes. People with diabetes
of ten have Migdbusionyin tahled pachFigdtsng an acquired

paral yii STsFrfg*?é'-gﬁé%Tic}o%ﬁiiﬁtioﬁg)%c%uﬂe%t 9&‘,60@%{% v$ars§5@}fonned
any cause w usual 'y cause t eye to gradually turn
out ward ( exatingpiMicrofBadiaerS@rodeesddr ai ns of adults are

alr eadg}odevel oped for visiaon, the probl ens associ ated
wil809288k| y o Jihg resutingmapeenpylgion s svalyaied &4 prrislg size wwg the
0 ; . Y _
SN SR St A 3 Ing TR Hlifeep ot hm

t 600@yes The BOBPEEannemdsien prepyesion had tvbopartitle aize gaaks

in the sane direction, uncoordi pated eye novepents,
dJaHRe 2y p¥qTRg Pasticly sigk 6h9T-A3 oA ( ablse WPSIGHER) | 0ss of
dept h percepti on.

.
L3

Table 1: Particle Size Distribution of a Homogenized BOTOX® Microemulsion

Diam. (nm) | % Intensity | Width (nm)
Z-Average: 3391 | Peak 1 1512 100 76.6
PDI: 0.341 Peak 2 0 0 0
Intercept: 0.5852 | Peak 3 0 0 0

Table 2: Particle Size Distribution of a Microfluidized BOTOX® Nanoemulsion

Diam. (nm) % Intensity Width (nm)
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[000192] Long-termresults of botulinumtherapy in

patients having acquired esotropi a have been reported.
w®roosp4aadght chil dren (age range, 8-64 nont hs)Peu/Uk2006/046236

acquired esotropia were enrolled in a prospective

ZAT R oRer | ToBk by and Spnaoty' et at ubes arl | 3103

ppYah psd ed at [Ppeand 2 weekls, 344087 and| 12 mamihs;, and ¢34

every year afiter the lastiinjectiaon 000193] After an
Il;atvmeagé)-%ﬁﬁlnj\ﬁealp%f 4.8 lyears &ince {he | a8t 0

PN PR P W_W_Y

HiecttHon—hotor—sttceess—was—obtatned+Ha—36—cht+tdren

with one injection (52.9%, increasing to 48 (70.6%
apdafifie(B8vidde RBIaksHt Rl 4hictd BFPOKPNERoemulsions

i njections, respectively. Fortyeight (/0.6% patients
h#00209] eas Thisexampplrptsehtssine embodinemop§BOTOX® nanoemulsions

bi.nocul ari t nd..32 (47.1% . had ®acuity of at.

" BRL Bt TS s et ShioBge 3 B0 iicls fy g fine
Hyghgsn hypermetropi a, | ess severe anblyopia, and a

smal  er angle of esotropia were the best predictors of
mi09218Juc c e Tbe enpeminmemital datiry opnparedtheffallowiagteo BRTHX®
alignment were associated with better binocularity

oBfeg °0§'000194] Botul i numtoxin may be an effective

| 'ong-term t 1 e BOMIN® RinoRmAlidRIpresREd BPAcRordhhce With Example 1,
especially useful in children with high hypernetropia,

m ni mal anbwgopingctednia Bitramusadat(ipimgedieuiizto ithehind leg
(Tejedor et al, 2001, Investi.gati hthal mol.ogy and

Vi sual Sci efﬁaéfm%’fmé%sﬁ)ls.c‘f{)@(g%f@%]\%fi B fémglﬁﬂgl&?'ne nt,

t he present 2i BOaUX®sliae S 1eAPAANES igedtdiatiardh@culf (181)
bot ul i num nanoparticle conposition such as a '

m crof | ui di zrecptll@ntlmmthmlmggs@ gastegngunud wihssie efSvaiss Webster
pati ent exh%bi ting synptons of strabisnus. In one

enbodi nment , aée Bﬂ‘ferent is a child. Dystonia[ 000196]

onija i STae Mgt ABHuRABcbieqD ARl Shd3distded dHndieylocal
slow and tw sting novenents. uncontrol |l ed or slow

minneere meeakeninip¢fifineey dokarl 99%%%@4&8 values wererassighast as follows:
| 051 e sirbed SneonFoing RLR ropd RHEHMheR iR the gt of

neiglit dbllu@ion BBIpdiedab titysn@dl RE or M@ diBhto Vushind QHE the rest spread
twi sting novenents of nuscles (athetosis) or sustained

neeBpleteds h ) Bt fo@inslighy snase PRON Fidips bbalt digets @r Hyeeadigits touching;

2@3‘%{% ‘,ﬂ? él%Sﬁngquéégljlg ?(gqt déeﬂélf ﬂ)gllé '@%ltg ﬁoreggg{e?tl:f fggtl i3 Yurved; (4) curved
e e phiefiapdipiiytouetifig HUNt | ngt on' s chorea. The abnor nal
nmovenent nmay be reduced or di sappear durqii% sl egp, . but

i 100031 %01 s e RddnisstianeftBORAK sapeersulsian aod ATk dsaline solution
SQIRL év%ﬁte%rb?/t 5&8 légve[?lod%gly lfider %Yngpegblﬂld]ﬁ%{ofcgﬁ 'SAS bres of 1-2

were observed for both the botulinum toxin nanoemulsion (3;96 U/5 pl) and

botulinum toxin saline solution (3.96 U/5 pl). The control group, which is a blank
nanoemulsion, had DAS (0). Each group (botulinum toxin nanoemulsion, saline, and
control) was comprised of five (5) animals.

[000213] This information proves that microfluidization techniques do not
destroy the functional characteristics of botulinum toxin as demonstrated by injection
of non-microfluidized botulinum toxin saline solution and that the botulinum toxin

nanoemulsions are functionally effective.
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of these novenents. [000197] In one enbodi nent, the

present invention contenplates adm nistration of a
whodoslss1o0m nanoparticl e conposition such as a PCT/US2006/046236

m crofl ui di zed botulinumtoxin nanoenul sion to a

patient exhibiting synptons of dystoni a.

PROSTATEHYPERPLASI A [ 000198] Botul i numtoxin injection

MExal@leeT: f eibdlY RelaRamteHTfoot dTasRcaRalBOTOX ™ Nanoemulsions

hyperplasia. Thirty men wth benign prostatic ,

h;[&é}zéi‘bsi a This examplaxdaneansirafesithe gheraprusie g@fficacy of transdermally

pl -cqontrol study.. After a hasehg al uat ion

C aBRRAb R AR BBl 4 BE b0 B iRk

| 1000215E pr osBT®3 AddemBRIdE9IBUI100 LM pfeﬁﬁlﬂeﬂ% adbofisBce with

recei ved saline solution and patients in the treated

g Egampleck avag depicadly admanistgendup ithaulnind dpg gastrocremausgnesehnad five

of / s,eval uat 0 I ng-\the. s

SCORSE YR BB 2 S RIS P B B BTy

Ph6é Rlceividhnitenti OIS ipreated wdbetdalsionrex bept vk BOT0XM dras

peak urinary flow rates. [000199] After 2 nonths, 13

pamided: SDuring the s¢veadapyiofloving teriment; RASHsores At | @) were

QMR 2 SUPSS LG U BORLA of £l o P07

I n 0 received botu tom

S eaficemAsion eeated groly babAetde teadoatdoMirbllp. bAgghl ARNWEIthteskin
and the serum prostate-specific antigen concentration

bye & 1o tRigmIestnsss: pise. Wasmopabseaied it apotime alentaptmenti dée data

t Qﬁoﬁh{ﬁ%%ﬂ?u?iﬁ%%ﬁﬂ §ndlTiBh ?sséiﬁll%gfcﬁﬁfﬁét{dg%gémrh&% rmal
concentration were not significan chrange ofnpare
Watlhirtisieatioa$eh n@nstadid#5r t8k6nventiondlly adadinie®redthlimidxin
averaged 19.6 +/- 3.8 nonths (Maria et ah, 2003,
UHPSEPRS-62: 259) . [ 000200] I n one enbodi nent, the

present invention contenplates adm nistration of a

bot ul i num nanoparticl e conposition such as a

mExamplewd: dVinsde RelanbrtBffacts@uetoradmigishtonof £ Bo@linum
patient exhibiting synptons of prostate

LABENO0 i as] SO giniandard iy

hBBuns %e [ Pord 'eh eson s‘atseesi er
and U . e with hyperhidrosis can sweat
eye02hblen t Adistexampiegirovided s camallled @rperidiat td deyoratrate that
at rest. ating., helps the body stay cool and is
péPplication, olap gy entive e pal dothaym nagpemilgiopgepid nduce muscle

t ?&B%?Eﬁé&ss%qgg%?ﬁég g&‘? 1affdell iliS&Red Btulisflnt E%E_%ﬂﬁﬁ@n étgeét Jvasnota

situations t em nervous, angry, enparra

onafermildon)] 000202] However, excessive sweating occurs

wi t hout such triggers. Those with

Method

[000217] Thirty-five female Swiss Webster mice were purchased from Charles
River at approximately 20 grams of weight. Upon arrival, all animals were
acclimated to their cages for one week (group housed 5 mice per cage per Group as
defined below) and provided with standard cage bedding and Purina 5001 chow.
After one week, Digit Abduction Scoring (DAS) was used to determine local muscle
function following application of a BOTOX® nanoemulsion prepared in accordance
with Example 1. In the DAS assay, mice were suspended by the tail briefly (10

seconds) to elicit a characteristic startle response in which the animal extended its
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hyper hi drosi s appear to have overactive sweat gl ands.

The uncontrollable sweating can |lead to significant
waele@sosfiort, both physical and enotional . WhenPCT/US2006/046236

excessive sweating affects the hands, feet, and :

ar MRk S, qt ] i A I hi [
hIFRhGy asbnciEles S RAE s B 58 ap LN TR for 3
yeleekeess than 40% of patients with this condition seek
medi cal advice. In the majority of primar

-~ hYy9RE8ldr osiTdregdrpatment @rwawélens:‘aﬁre@eﬁamﬂ%.r three tseadment groups
t D, <& es. . . L {.nQ. OC S . .
oPt 5 1 EpOTT . B el b P o} L e Bl R aining
hBordk ¥ ead s pa “Hle siwaedrhilgioneyntaiin 1l B¢ eonstinenbastthe
or it npy be localized to one area. Conditions that

c BESOX coanngmuien aicapigbe BATRIX uthat was alae proqetsed thapughdhe
t Rdicx%glql?d@eg@ }e[doce%%P fld %J?néé %e%ﬁkal% %%%ﬁgg%g@é%ilcomaimng

~disorders, p chronoc carci nol
cBURYX®t ubercul osi s, infections, nenopause, spinal
cord injury, stroke, Parkinson's disease, heart or

| ung di sease, nedications, substances of abuse, or

anxi ety. condi t4 ons. The primary synptom of
hyper hiyqrragrg?'géagac&é{"ﬁess. [ 000203] Botulinum toxin

t YQu8229]( BOTOXuip ) (IMs! saveovad itjyctédhaiti DOUI SuL 2B TOK ®/kg of
the treatnment of severe_ underarm sweating, .a condition

c hpdevreight that yassuspended imy prding selugien and dea feqiekiato e

PUL S ] | Ny Njeact into the underarm
tgérgpt%)f: g%?@gkﬁsgg %ﬂﬁ]ecemﬁ%lre erysfﬁfehrgge'sti mul at e sweati ng.
S{ei®226]f ect Srowc? (Tipidal) BchMicensért erepad ropacatlyfWith 10 WA 00 pl of
synpt ons., BOTOX(r) gused for sweatjng of the pal ns can )
c herasmylsien ofBP o Bpdyevaiehi dhat avqg applicdig dheysimof the mice

[ 4 iRy t ent invention

cgggéqrr%# glt%ggﬁgkg% ni s?llrnggtglréoor{ﬂté%ﬁggg%?ul i num

Bmlrzat]t i.cl Sregnp (IS(brttidD)l’ll SsMigde vacre areted to;ﬁdauwgz@rigsbignk
otul i num toxin nanoenulsign to a patient exhibjting

S PRRACENESIN CH3IBIng ineﬁigTéx%maS@p@m tgthg PiwoBE Mk

f ' - ar. [ Vg L to provide
| BB SARRRERI RO o ABARIEE 10 Pl O et ed by

the present invention. The exanpl es are not intended
in any way to be limting. Exanple 1: Botulinum
NanoenmdF$s8¥ or nul ati on [ 000206] This exanpl e

PRI ONBnE RREALIEN; e@fioﬁ%ﬁmgﬁﬁag@%@%@é B¥ DAS

m crof ['ui di zati on conpri si ng ,
f assap xasphad, to BEEGX{ne)pptenfifld020 Tjustlepyeapening effects off treatment.

Lcrof | uidi zatji on was made follows: 1. |
S SDISESTRYOYHS PEHATBEY BHce AEEK TBLIRARY! thick é?ﬁﬁel?% deRlioignggicction
Ne&fI&Cransdermal application of BOTOX® or a control preparation, the varying

degrees of digit abduction was scored on a five-point scale (0 = normal to 4 =

maximal reduction in digit abduction and leg extension) by an observer who was

masked to treatment.

Results and Conclusion
[000223] At one week after treatment, the group of mice (Group #2) treated with
the topical botulinum nanoemulsion preparation achieved a score of 2.8 + 0.3 on the
Aoki scale compared to the control group of mice (Group #3) treated with the blank

nanoemulsion that had a score of 0.5 + 0.3 (P <.001). By comparison, those mice
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(typically not required) to enulsify the mxture. 2.
100 Units of BOTOX(r), incorporated within a human
wa@bkwanoisionatri x (Al lergan, Irvine CA), was addedr/us20d€@6236
nmL of deionized/distilled water and stirred until
e r: ' t f
> (R AT 5 e iR SRR B3R LMD SE e 1P 33283, By
Priepanatksaftenasathen dothi the drouprof iniee medtal ¢tk ehe topical botulinum

'resultlng particle distributiaons in Tabhle 1 and Fi gu
1 pazoensylHgn ereaar@gowﬁ e mireAnies st “ﬁﬁh&@@dw igysaline had Aoki

2%0(9'99&&?\%(}@%88%@%1? £Ls, a}%e;pr% @befe eg' 1&85&1&8 on injected

Processor u ng" na oe SI on

evatuliated (This dpakiniend i@ Adki scalsinngict hes B@n\(ﬁﬁé}vwf@eaﬁedly with
particle sizer capable of sizing particl|es between
D Betinyme whish neveststesh s arepntigesdaat Vrinkls séleet for ssyeral months

0 . : | ,
D yaRR St Attt EobRES b PEERKR, UBHIRIEYS e skin e.e
Z)mtéfainL &dﬂxessPeam) wab aotbzerved at anyhithé after afeat@nent.

r) Mcroenul sionExanple 2: Mis

eni zed BOTOX
RIDUORZAL B Fmames slqep@elee@odamtem)strwbmr@. tapigal borulinum

SR R ORI Uit SRRAMATE AR injecied
adofuli@memsol uti on BOTOX(r) injections as a saI i ne

sol ution. [000210] The experinmental design conpared
the followng two BOTOX(r) preparations: 1) BOTOX(r)

\?\B@iﬁ% Sl ‘Qg% iniRfHBALE ﬁomng%ﬁ%@? %ﬁle"&&ﬁgcﬁﬁﬁfmb & Human
t Babjecttd Redigvd Bantkiescnem us nuscl e) of Swi ss Wbster

f l.e_mce. 2) BAOrox(r) .saline sol utlons wer e
i E@@Séb vi A IBYFIHIYE deRiFal botulipym; igneemylgian s grapresd and

A S ST IS TS5 R T

e el et

( { Rchith SASanTeT Gt WP BaE RO TaBFBIn Figon phjorulinum
%eﬁ&ﬂtm a%nﬁ’f)lfefsﬁ'i e ﬁﬁfoﬂ tﬁeﬁ%va‘é"l F&e@fntéj{h%'sé g’xuscles

ction conpare e control “leg or two
touch| ng and the rest spread

Methods

[000226] A botulinum nanoemulsion was made employing the following steps:

1. Stir 800 mg of soybean oil and 800mg of Tween 80 in a sterile vial for
Sminutes

2. Add 8.4 mL 0.9% saline with 4500 units of an approved botulinum type A
toxin pharmaceutical. Stir for 20 minutes .

3. Homogenize sample for 1minute
4. Stir sample for 20minutes
5. Microfluidize once at 23,000 psi

[000227] = The nanoemulsion was added to an equal volumé of skin cream (Base

PCCA Vanishing Cream Light) and was vortexed into a uniform cream.
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completely; (2) flat foot, slight space open at tips

of all digits or three digits touching; (3) five
waele@snssivpuching if foot is flat, four digits POLESINEE/046236

if foot is curved; (4) curved foot, all five digits

Lgﬂﬁ%gﬁf si E) Olg %%E&%%cr 1g%1§1|c?1ﬁ él%fg%ﬁl)g ?l%%s‘%ver his forehead,
eY@rerhel ByerdiSits ©F BIR fEbaydisumeieles wsd SaicRdlTbr tichtment. This

protocol. DAS scores of 1-2 were observed for both the

bdeiient hadrhadnaver beendeasiedsyigna parubisurypsodwcy oradermal filler

st MR RSP P RedheBthoct B Lo e
( @ﬁrge&ﬂﬁﬁn?ﬁ APt v@inkid §dre, k@mlarscmrwewb@aom “ripadifl@e” and a

and control) was conprised of five (5) aninals.
[ @cmg szfs] 4 ?ﬁua to pigpifieant winkde. obkespatient was assessed using this scale

?é & J‘&trkés‘?’c \gﬁle%ﬁ} daD edd[S%E' 9eym£)|£1§1al wrinkles by

func |on§ racterls ICS O |num oxXli n as

depmngtihghRdrdialisth@setes @hicH wﬁ‘@ith[ﬂv’éd 8 httéfptfto maximally
botuli numtoxin saline solution and that the botuli num

t@i@vhterhaWY@h{ﬂV%ﬁl (oMiexpad BroywdilevstianTy ef f ecti ve. Exanpl e

TS A N

t Ry RpRubirste®EtdellammaHilit roarrbaﬁxgraﬂw tbYoRteddk tRdrontalis muscles.
bot ul i num nanoenul si ons (i . for exanple, a BOTOX(r

néﬁl‘lé eRtigS “@ﬁ)ﬂhotpg@@hquqsmg B@E@d(SI)R AMeE R Iv@ilélﬁ diata w)deo
CSpOR F AP AL R, B

rrmhﬁaldfrovaleieeraﬁ&) pr&‘lﬂt6$reh’ﬁi’fk$1t)er femal e m ce
control group of five (5) Swiss Webster female mce

ré@&%@b an The @atient ayap psked dyohtoctse 3an &ial makepeX Supscreen on

t WA j
t St mnf B A 5 B Phér B3kl STNIAENTN Tuopy Sosp.
S GXliencht rtlte ¢fticq rOOEaGCmfmhet hanbxaision 2eant (s préparddah Hxamphe 1)

toxi n nanoenul sion _treated group _but not in the
c Oyas pgpheélrtg ths patight sipaghead ovsr thedisaibution af s frontahs muscles by

' rtlgmrglg'%l c%ﬂr Br?d ﬁefc' §rea1%_ﬁzgas agﬁ?ec'd 3%k mﬁz?ﬁeﬁ y?cq l?etad I b% a pipette

rea msnt a sho otuI I'n
t and mbrbaah ﬁﬁmHeSIkDﬂby the bingkogusing hig fimged (weveredaby a plastic glove)
transdermal administration in a manner_sim.lar to
p&ﬁvletg? FE?H%‘I Was nedengsrusable by phg swresonm e patient was observed at the

AInTELEP PR BERAE it R SRCEHAND (IR BrlEd 12 12
Cdmm ranhd dtenaé watlain & with hyoeg Seab &Hak whten UMhevsatiedtopdsathé
ul i num Nanoerul sion in M ce 16] This ex | e
fa PO AT B e pad Bt T deamoo ugebes Dadollow-up
v151ts, the patient’s wrinkles At Rest and at Maximal Brow Elevation were assessed

by the physician. As well, the physician repeated standardized digital still
photographs and video.

Results

[000231] By the first week after treatment, the patient was unable to contract his
forehead muscles as evidenced by an inability to lift his brow on requested Maximal
Brow Elevation (Figure 3B). His wrinkle score was 2 At Rest and 2 on Maximal
Brow Elevation. The physician’s clinical assessment was that the treatment had

induced a complete paralysis of the treated muscles that was equivalent to treatments
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application of an inventive topical botulinum

nanoemnul si on coul d i nduce nuscle rel axant effects
weowswailent to a standard i njected botulinum PCT/US2006/046236

preparation (that was not a nanoenul sion). Method

[ rit I. o

o P SRS LG ot ol R SRS T Bl i a it

Oftredt@ic@bhhrea. Uﬂfﬁa paient M:ai a slaghkt re%wrﬁt&inSofW%xe neubillity e tWekk 8 but

to their cages for _one week (group housed 5 m ce per

c ag@tlrw@é th@ig Benifeant redychen Bvils Biow btV ark ﬁz
%d@%d) cage beddi ng and Purina 5001 chow. After one

vvee git Abduction Scoring (DAS) was used to

dgoeo282ne | qtalpatieis &lae ablene hiove hisdthe@vth¢igl BiRldseatiéraneas of

of a BOTOX(r) nanqgemnul sion prepared in accordance with

bmpmétrqated ?m mesigpneifedds wore qhiservediiy theqiiashis saggombyncluding no
t l. lic
o 1zt 5 R o ol 5 B Rhuch e Br WEy Byiup i Likewise,
ex}iee;mhedt fepifddntd didgeffesny 1ramﬂi@g anyl dtfanfsrd heb sid @ g. irritation,
This assay was perforned once a week for 3 weeks.
[GWEESSF’C'DWF%Y me gfteidrgatedpar at i ons were prepar ed
for three treatnent groups of nmice: 1) BOTOX(r) in a
saline _ solution for injecti on, 2) a nanoemul sion
cont ai H “BO&fox(r) and 3) a "blank" nanoemul sion

containing all the constituents of the BOTOX(r)

nd¥W2A3) si ohn euedpis eﬁa@irecmt@xensly suggesiidiat fhestgpical botulinum
pilgr?oeei‘rﬁﬁ 011i Pfeghigﬁ i H? &' OJI%IHEPM %iol@%gzﬁ %ﬁd gﬁmbaﬁ effect that
manner ¢ he nano

BGB@Xéseésed biyeled prestic sdegead it@b® cdrfi?2810 n @trﬁua@ eﬂﬁc@&Mo viBat
Mce were injected with 10U 5uL of BOTOX(r)/kg of bOdP’
wayoyit havg &@elin@z@egﬁﬁé perfaleving astandard-fecagmenttaf iegedbotulinum

i b e A5 BB B58T & oup 2 ( Topi cal) 15
Mce were treated topically with 10 U1l 00 m of

nanoemul SI on of BOTOX(r)/kg of body wei ght that was
ther Bptuhinyy awpanticle (RBPQ oiF armalations

P T R
n pmparailiﬁ aavordanoe aiithi Bxgmpde BEXEY( thit infsanewases ahereivede

t h Kij f th I th t
9 rénc% inp tﬁg e%lillﬁlgle{rptégﬂg z\glgéggslﬁg%gppheed gtgg arrnggd]te rfnbotuhnum

added, and the volume of nanoparticle composition prepared, which may account for

the variability of the sizes observed. The following average particle size and

distributions were observed (Table 3):

Table 3: Particle Size Distribution of Microfluidized BOTOX® Nanoemulsions

Mean Particle Size (nm)

76.8 | 91.5 | 942 | 953 97.9 | 1124 A_vz?gs
Distribution
Threshold
(nm)
% above 120 | 364 48.6 47.6 54.7 50.7 53.8 49
% above 130 | 21.0 37.8 35.5 37.3 40.8 45.2 36
% above 150 9.1 274 24.8 20.3 314 36.8 25
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[ 000222] One week after injection and/or transdernal
application, the DAS assay was used to determ ne

wpodoensitat | ocal mnuscl e weakening effects of tPEHUSN®NG/046236

Thi s assay was perfor med once a vveek for the next

L ERRAREROT of SEOTONT) o W bohtrbr o eparat) of the 1L

¢ ME 3@6‘” egp off dpgit ab‘ﬂ_gct onp.pas _503?6€d o0& 3
ive-point [scale (0 = notmal tol4 = maximal reductio

in dlglt abduction and | eg extension) by an observer

who was nasked to treatnent. Results and Concl usion

[ 000223] At one week after treatnment, the group of
MEGBmpler O UBel#iDnshib @A PRELs e AbpiBe (¢ RPéraad PQBEI@'S'liéUﬂ&hleved
nanoenul sTon preparation achieved a score of 2.8

o[000235]Aoki Asgraingx foomphtienl was ptdpered@s dessribed mjlﬁxaniple 1 (except

T h%%glg& @ogﬁ%ﬁ%%ginwﬁgai 's:ph 1&651 i n%yarlrllchllgts e D, each of
C er\kla%%hssetdhﬂl%ﬁ?ﬂh %@@ﬂﬁi’(ﬁzéﬂ)at 4 ﬂifﬁ%rﬁf grééédr@ resultlng ina
botulinumin a saline solution had a score of 3.

Odigfer@y avérngeparbelk sizaf asandicatedibetewtin Tabler: t he gr oup of

mce treated with the topical botulinum nanoemnul sion

preparation and those mce injected with botulinumin

sal imglhadpAalE STAS6EBOTOX® N&ioemalsiciRMIcRIIi@Y&] & Différent

expected by the published literature on injected

botuli num (This decrenent PWSSNNSI scale in mce has

beern—ohserved—+epeatedty—wi-th—botunum
7 AN

" nd« HEP=N = - -
Lepaxa lqlf‘llas a—econt Y ssgm(llJSI 'Avl(‘ el ekgé.r.;ig%gar‘lﬁlie S]Ze (“m)

LA A'AZ LA A" E=J

sever al t hs when used at t’sﬁgpapeuti c |doses iA42nm
umans. ) |—B|rtnern0re aggravgjp@ of the sKin (§o¥um
jrritation, redness,|etc. ) wdS not obsdgrved at any
tinme afterCtreatnent| [00022K4],0000 sum tlhi s cont%aimed
jat a—suggest—strongly-thatthe topicalBotulinum
nanoenul sildn prepar a} i on del34@00%d a conpar abl e 89 nm
Ol Ugl cal—effect—to i Ilj ected botuttunT Exanptre 5
Adm ni stration of Botulinum Nanoparticle Conposition
to a Human Subject to Relieve Winkles [000225] An
i nventive topical botulinum nanoenul si on was prepared
and applied to a persoRauivalenss 34 $¢opsnt f or ehead
s to e
CIBESEE ¢ pABERELMIAFhL hoch a R o Fert i Blikfling preforred

t babedinfehtsldf éise ipventivne ThbkesksidadEinnignarewill Rabgnied) bebdsble to
expected fromthe adm ni stration of botulinum
s AXFEARAEINgRONQE ANTONERG iPeEBeiRtioh manyteakyalents to the

' %e%ﬁfcegnﬂc%rﬁeﬁtp 8Pthe qﬁ'ﬁeﬁh&? besc%échﬁgém Those of ordinary skill in the

art will appreciate that various changes and modifications to this description may be

noavar +

made without departing from the spirit or scope of the present invention, as defined in
the following claims.

[000237] In the claims articles such as “a,” “an,” and “the” may mean one or
more than one unless indicated to the contrary or otherwise evident from the context.
Claims or descriptions that include “or” between one or more members of a group are
considered satisfied if one, more than one, or all of the group members are present in,
employed in, or otherwise relevant to a given product or process unless indicated to
the contrary or otherwise evident from the context. The invention includes

embodiments in which exactly one member of the group is present in, employed in, or
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[000226] A botul i num nanoenul si on was made enpl oyi ng

the following steps: 1. Stir 800 ng of soybean oil and
w@®sg4:aH7 Tween 80 in a sterile vial for 5m NUPEBUR006/046236

Add 8.4 nL 0.9% saline with 4500 units of an approved

b ' G Lr_fQr .

LB BEBE A0 PoBTTRFEI, e By 4 s

S ambbemfe@ts iR vHi¢Hiinefe than Md:dhfbﬂﬂ ofithé Z®up Aenbts 418 pReht in,
psi [000227] The nanoenul sion was added to an h‘\gtual .
v 6IpRYedin, @k PHCEVisa FAlgBREYE aLiren RIQANE 197 REpCesse dnrthemgars, it is to

ag? u\é@%s‘[&ﬁ& [hgﬁ(glg 1ﬁ\;etnﬂ ﬁlellll&'trﬁ;%rs@s Gl tgo%go 1né%ons and

|can OrIZOH es over

h psnﬁmatﬁhsaldwhicmwnesue Rioré) Imid 86 18¢ éllemlehtyt, cﬂfiusb;t ,fescriptive terms,
frontalis nmuscles, was selected for treatnent. This
p&ici-dFam pagiomaeare g claimsrordfoanteleyat partianseiithe desgrption is

PLRENEE éf”htoaan% e?%lauﬁ {Elneé aPr[P?éj ‘éﬁ%oa}ﬂ ?ﬂeﬁ;?fé%e‘ﬁ?én another

assesse ri or rea

pkRfhican Belfrgdifiedus intfudz oﬁe@@nmre Iniitakdre fsarai ®,anwiotHer @laim that
score of "1" equal to "no winkle" and a scare of

48 depgadent pn megsﬁmbe%ﬁﬁlaw i Fthermaugewhereiths¢laigsgecite a

SR T O LR R 08 PR wy of
c ﬂnat ;mpdslemdlstibsech‘fre@m ate inclotkat; hed methiodk oﬁ\makmg thecso@ebosition
attenpting to maxinmally elevate his eyebraq

@Wlﬁa fo fmw? thy mgthody af paking doolpsgd hrfmn@ Oﬁﬁfheé methegdg known
ngglg kit a?é m%lu% d rlﬁ'&éSF ?ﬁl@f\é’lsg E]dF@%%(édrB? fun%égw vx% gqv@é é\@&nt to one

enonstrated ‘excel I'ent nobility o I ng a
cofibrdaery B i theririathatsa congradietion dhiec@asistency woakl arise. In

Qg ra hed using a digital SLR canmera as well as
d ?@C’lflam, HYBN RANROMPATRSSEOMNN ighE ade REYTEBE [y the
I maxi mal br ow
evatdlgg(lﬁ ‘g%‘?%frn Etcg rgelggnrrsédr? ?weﬁ&g%%m The pati ent
w@(ﬂ)oas&]ed ndvheroclasenanye ﬂirasnnadd ayaikss; &lp., or Markush graegrformat, it

il W einet Ud e Rbem oLy i G o nd any
LBl 7 AR BT ! SR LB RAERR S
owantehtied ©itetapeband pernofs the sichusontodhdditionsd eleegntsyortsteps. It

DL e S5 SHEET M5 P s e,
e R b i V9 i
bymbbdinsntsgd dlre. inVérgiopanr iagpectswesheoipsertioadoasisty breconsist

essentially of, such elements features, steps, efc. For purposes of simplicity those

embodiments have not been spec1ﬁcally set forth in haec verba herein. Thus for each
embodiment of the invention that comprises one or more elements, features, steps,
etc., the invention also provides embodiments that consist or consist essentially of
those elements, features, steps, efc.

[000239] Where ranges are given, endpoints are included. Furthermore, it is to

be understood that unless otherwise indicated or otherwise evident from the context
and/or the understanding of one of ordinary skill in the art, values that are expressed
as ranges can assume any specific value within the stated ranges in different

embodiments of the invention, to the tenth of the unit of the lower limit of the range,

unless the context clearly dictates otherwise. It is also to be understood that unless
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physician's office for three hours. He was asked not

to touch his forehead for 12 hours and then to wash it
w@bdosmatiby | vory Soap and water. The patient WaBCT/l82006/046236

observed on followup after 1 day and then at 1, 2, 4,

8,.4and. 12 : foll Vi Sit th hent' s I
wet Rt B Btor B et Syt SuBPLE g otanding of
a%8€656/dityy HHR iPESIrC vallles Aprovsed as rhafees Ay 84sGdAny subrange
repeated standardi zed digital still photographs and

vivdgian theedventrange o) thewndprants of gie subrakgadre xpressed to the
tr tient abl qnt.ract, hi.s
t SFER BE b ol PuBR € IR oL IR R Bl Rl i e
hij@00240}v on I+ edliasi,edis Mrké TRderSoSuthE £y ldrlehbddnent of the
3B). His winkle score was 2 At Rest and 2 on Maxi mal_
BiPBRACIR] iBvention maytieeexpheitly ekendesd fzom ahy ane esmeregihg claims.

s that the. treat t. had imnduced a co te -
ooy gl HERHTE R SobRAER b 3o5GLRY B Spmmpsisgns andror
t endilicRiBlofeit i hentidade. p¢ b YboRANGNA iR &hy P ABSurfactdtd, Bly
injections of botulinumtoxin in a simlar treatnment
adispersivRangshumesity HeaEPAtigleiofBeMPRsiiQy AMESIsing anyngppparticle,

" Q8 el e BP0 S o0 0 i,

Olafe pibbcfdr whhl2cbdhposhidnAghdifinistéved ¢ab), art be eRVRleRifom any
ot her facial, nuscles under_areas of skin not treated
aRde ppmeregdaigs; dior purpeses ob brityeall ofithe pabpdimeptsdn which one or

5B RSHAGH AL RS g iy

t herepati ent reported no side-effects, including any
changes to his skin (e.g. irritation, redness, etc.)

at any tinme after treatnment. Conclusion [000233] In
sum this experinment strongly suggests that the

t opi cal botul i num nanoemul si on preparation delivered a
significant biological and clinical effect that was
assessed by the plastic surgeon to be conparable in
clinical efficacy to what woul d have been expected for
following a standard treatnent of injected botulinum
(in a sinple saline solution) for this patient.
Exanpl e 6: Further Botulinum Nanoparticle Conposition
Formul ati ons [000234] A variety of different botulinum
nanoparticle conpositions were prepared in accordance
with Exanple 1 except that in sonme cases, there were
di fferences in the equi pnment used, the pressure
applied, the anmount of botulinum

60



added, and the volunme of nanoparticle conposition
prepared, which may account for the variability of the
waewes4sabser ved. The fol |l ow ng average parti cl BCHUE®06/046236

and distributions were observed (Table 3): Table 3:
Particle Size Distribution q? M,grof luidi zed BOTOX
Nanoemul si onsExanpl e 7: Rel atironship of Pressure
Applied to Average Particle Size Achieved [000235] A
prem x_formnul ati on was prepared as described in

B] (except for the absence of botulinum toxin)
and was split into 4 100 m aliquots, A-D, each of
whi ch was passed through a Mcrofluidizer(r) at a
ditf f er enharpedaBivneconip@Bitligla pugpulation ofl pirtieles,Wheasia tidg@ajority of
particle size, as indicated belowin Table 4: Table 4

- Ppicles dpye dipmetest bagerenanrroxgatsbil f andpapproximately 300
i.dj ¥ i . .
At s th b Ol B S RSO RR SR SR 0 o

certain non-limting preferred enbodi nents of the

i nvention. Those skilled in the art will recognize, or
bé- abl dhe sanesannsian af ¢lainh g, weerpip the mAAtY oflpartees have a range

CHPSHHTER! B P SN 10LA0LR By PRy

of ordinary skill in the art will appreciate that
various_changes and podifications to this description
mdy be lhgdanegmulaon obdaa L Weereindhs mALTIEpek particles have gaange

b AR 580k} YRSy 20 oPLIRAS I B Lo

"an," and "the" nay nean one or nore than one unl ess
indicated to th ,conééary or. otherw se evident from
t le contieRfnocpyusion obslaigbbovheseindhsmansty oirartcies haye a range

be el betReerd Hipo: £0 d SbprOithrety F5 (fxﬁiﬁ%in%&?s‘?d

satistfied It one, re than one, e group
menbers are present in, enployed in, or otherw se

relevant to a given product or process unless,

| Rl catba PRRCTRESIORA ?lé}fryiowhea%lﬁébwygn@wfg@ﬁfec@sfwarange
: . . . . . . .

W SRR o T RIS O B s SRR Il

enpl oyed in, orotherwi se relevant to a given product

or. progess. The invention_ al so .includes enpodi ts in
whi ch rcﬁg? saqeEIeRObrlaig) | %@er?lﬁéh"g‘?lélﬁﬁ%%éﬁ‘gg%aé‘e arange
Poe&RReterdbet R PrckibtelP10 gﬁ:@; ¥ S Rialch) ARl

gi ven product or ‘process.” Fu nore, 1t 1S
understood that the invention enconpasses al

variations, conbi.natiqns,.and pernutati.ons.in, which
vAe or TR RGO PhAAT L e b BAGHONal paiclet Kave a range

dgs giahRidry BethvBiBppr&tifnately @ RPADrimARNESPharoRfters.
clains or fromrelevant portions of the "description is

8. The nanoemulsion of claim 1, wherein the population of particles is

substantially free of particles having a diameter in excess of 300 nm.

9. The nanoemulsion of claim 1, wherein fewer than 50% of the particles have a

diameter in excess of 300 nm.

10.  The nanoemulsion of claim 1, wherein fewer than 25% of the particles have a

diameter in excess of 300 nm.
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i ntroduced into another claim For exanple, any claim
that is dependent on another claimcan be nodified to

w0 p@BAga0DNe or nore |imtations found in any PCTE82006/046236
claimthat is dependent on the same base claim
Furthernore, where the clains recite a conposition, it
is to be understood that nethods of using the
CQMpPOsiThe @Andediul Sty oOElaiinh €, WhitrgiaFewercthat | 9% o thegqagtidles have a
are included, and nethods of naking the conposition
adizgmeterip exesapl AW nmhe net hods of maki ng di scl osed
herein or other nethods known in the art are included,
unl ess otherw se indicated or unless it would be
evpdentTht damdsenuddio0bEié1niad ¥, whdrkih fewertithan s%atoftiaparacles have a
contradiction or_inconsistency would arise hi
adimatesdn exeess PAAMon enconpasses conpositi ons made
according to any of the methods for preparing
conposi tions disclosed herein. [000238] Were el enents
ans. pr ahenhestnagsibn 6 Slain®1 gwherkin fikerkhah1 g ol pL2fi¢Tes have a
it is tq be understood that each subgroup of the
ediamstgrdn excess e3W mry osed, and any el enent(s) can be
removed fromthe group. It is also noted that the term
"conprising"” is intended to be open and permts the
i N4 usiThe nadoeatidsidn oficlhine | ewiRsiéia ty papulion off pasicRy il
be understqod that, in general, where the invention,
opubsigbially, free of pasticlgy baingp diametes inexceperi 208 i as
conprising particular elenents, features, steps, etc.
, certain enbodi nents of the invention or aspects of
t 8. i nTaahiwoendsisn of claiat 1 owieséiatfeveashat 56 loy thefpartidlssthave a
el enents, features, steps, etc. For purposes of
sAippetriip gx¢ernele? Wb di ment s have not been
specifically set forth in haec verba herein. Thus for
each enbodi nent of the invention that conprises one or
mbe ellTamaaiemulgad of dsim sivelxseindéwer thart 269 iofi theraitivles have a
al.so prqvi des egpodi nents that consist or consi st
e SEIAGTAN PYCess Ok 40N el enent s, features, steps, etc.
[ 000239] Where ranges are given, endpoints are
included. Furthernore, it is to be understood that
ui? ess Tat hemosirsdsiomaf daitret], velteraih iewen than Hifio détite fartares have a
tBe cont,ext andﬁlﬁ)r t he under st andi ng of one of
oPEEEGT D X563 05 PO TR art, val ues that are expressed
as ranges can assune any specific value within the
stated ranges in different enbodi nents of the
i h8ent iTba pataentuion efdliinot, wikeeinfiewerahart $26 of dvegparticled Have a
of,. the range, u ss the context clearly dictates
ofjlﬁ’é‘}e\‘i?ré’é?’gqelss?fgiog%' to be understood that
unl essot herwi se indicated or otherw se evident from
the context and/or the understandi ng of one of
odfli naiThe skndemulsiont bclant ], wizdreie devesrpha@sBédf g paaticiesshave a
\(l:van assume an¥ %range wi thin the given range,

Bneie] 1g fEecs ?if;% Mm% of the subrange are expressed to

t he

20.  The nanoemulsion of claim 1, wherein the population of particles is

substantially free of particles having a diameter in excess of 120 nm.

21.  The nanoemulsion of claim 1, wherein fewer than 50% of the particles have a

diameter in excess of 120 nm.
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same degree of accuracy as the tenth of the unit of
the lower limt of the range. [000240] In addition, it
WO 2008043187 under st ood that any particul ar enbodPeEN$2006/046236
the present invention may be explicitly excluded from
on [ di .
Iagmen?hg a&%@éﬁgn BP‘qualgAa?l vgﬁ]érelﬁgg\gcgrrfg% Mg’% Q)% F]hee particles have a
camrtlnemsgaﬁl’mmﬁet hods of the i nventi on {e.g.,
any botulinumtoxin, any oil, any surfactant, any
di spersion medi um any nanoparticle or conposition
CoRp ri %@Q%m@&%d@&?@?{ﬁ&f ewhe%]i}ﬂ f&%rqggl 96% of tl}e partlcl?s have a
manuf act'urrng nano S, route or loca
adﬁmnnahﬁGRM£@oanympurpose for mhlch a conposition is
adm ni stered, etc.), can be excluded from any one or
nore clains. For purposes of brevity, all of the
erphodi r t
parpos L ipdehutiior br 485 £ RHE EGTRRL B Gt ies have o
exdmetdrtih ¥xdees ef 120Gmi ns W claim 1. A nanoenul sion
conprising a popul ation of particles, wherein the
majority of particles have dianeters between
I ox I
RSt of e nfperti NS ARRLPSLGR el DA R sRici@ave o
bdiameteruietsexs of 120.nnlhe nanoerml sion of claiml1,
wherein the majority of particles have a range of
di ameters between approxi mately 10 and approxi mately
\Még nang Iir?d'eﬁiuls%or% Jpcg?lﬂf"f] W{:lﬁ tl?%dlﬁfereﬁ!;é%éavéen Ehe minimum
erein e nma| ofr | 0 ave a ran
dpamielectismétet aiahe afpRinh pattkle/didfendosd PRt émemaa;giwmmately
200 nanoneters. 4. The nanoenul sion of claim1,
Q8Mn the majority of particles have a range of
di aneters between approximately 10 and approxi nately
150 nanoneters. 5. The nanoenul sion of claim 1,
WAZr ei The henoerjulsion yf @ainpBrwhetdin shdditfereace Batgeerothe minimum
di anet er.s betmeen approxi mately 10 and approxi mately
1pertiglertisraeter and te mpKE R RARIAH drpfepdoss ingf ecged approximately
n the majority of particles have a range of
diianmeters between approximately 10 and approxi mately
100 nanoneters. 7. The nanoenul sion of claiml1,
wherein the majority_ of particles have a range of

dP&met dhe nyveRmeT oLy havhergin the Chfféfeﬁfﬁpl?eéwp%‘ﬁlé mjnimum
S

¢ RRERFRGE andhe SR AAN BRI Aol B kped Bt Parcly

pdf@ hml es having a dianeter in excess of 300 nm 9.

The nanoenul sion of claim11, wherein fewer than 50% of

the particles have a

29. The nanoemulsion of claim 1, wherein the difference between the minimum

particle diameter and the maximum particle diameter does not exceed approximately
300 nm.

30. The nanoemulsion of claim 1, wherein the difference between the minimum
particle diameter and the maximum particle diameter does not exceed approximately
200 nm.
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di aneter in excess of 300 nm 10. The nanoenul si on of
claim1l, wherein fewer than 25% of the particles have
w@2asamaber in excess of 300 nm 11. The nanoenedBUSW06046236
claim1, wherein fewer than 10% of the particles have
a,di a er in excess.qf. 300 run. .12...The nanoenu) si an.
o P ahe penhEarn o Qe DoRER R giepREed AIREE (e rtRimum
hpuigicR diaraeet 81d the nRX%GeeE pafticROfamber dded-nofl &eed approximately
nanoenul sion of claim1, wherein fewer than 1% of the
pdP? net es have a dianeter in excess of 300 nm 14. The
nanoenul sion of claim11l, wherein the popul ati on of
particles is substantially free of particles having a
dizanet ghe hindRxRLH6n 6f c1AB01 NherdiR thel difeRABOBEWLSL $8 nfthimum
claim1, wherein fewer than 50% of the particles have
apaitigleedigmeteranshbe maxsnum ertieh diameteTfeesmahoweed eprspximately
oéoclain11, wherein fewer than 25% of the particles
hdv8™ dianeter in excess of 200 nm 17. The
nanoenul sion of claim11, wherein fewer than 10% of the
particles have a dianeter in excess of 200 nm 18. The
ndAoemihe hanpestulgompinlaim hiveiesgin thepasticlenbaye 39may¢raghdiameter
pgfg&fhﬁs have a dianeter in excess of 200 nm 19. The
nanoenul’sion of claim1, wherein fewer than 1% of the
particles have a dianmeter in excess of 200 nm 20. The
nanoemnul si on of claim1, wherein the popul ati on of )
paftt i cilbe nprpemisomert ¢laim 1. whesein dife pratielpchaye ah average diameter
digg@}@& in excess of 120 nm 21. The nanoenul si on of
cParm , Wherein fewer than 50% of the particles have
a dianeter in excess of 120 nm 22. The nanoemnul si on of
claiml, wherein fewer than 25% of the particles have
a38h andhe panoemasensel daim bovheein #8; parheesnhave enah eragndiameter
ogf?&?&ﬁ‘l’ wherein fewer than 10% of the particles
have a di ameter in excess of 120 nm 24. The
nanoenul sion of claim1, wherein fewer than 5% of the
particles have a _diapeter_ in excess of 120 nm 25. The
nahoemihe nepesrliomelslaim iveicasin theaasticlenbaye anayeraghdiameter

p@ﬂ(i)(ﬁluﬁs have a

37.  The nanoemulsion of claim 1, wherein the particles have an average diameter

of 75 nm.

38.  The nanoemulsion of claim 1, wherein the particles have an average diameter

of 50 nm.

39.  The nanoemulsion of claim 1, wherein the particles have an average diameter

ranging between 100 — 300 nm.

40.  The nanoemulsion of claim 1, wherein the particles have an average diameter

ranging between 50 — 250 nm.

41.  The nanoemulsion of claim 1, wherein the particles have an average diameter

ranging between 60 — 200 nm.
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di aneter in excess of 120 nm 26. The nanoenul si on of

claim1, wherein the difference between the m ni mum
w@aoosioedie7 di anet er and the maxi mum particl e di BCEUS2006/046236

does not exceed approxi mtely 600 nm 27. The

nanoenul sion of claim1, wherein the difference

between the m ninum particle dianmeter and the nmaxi mum

papti cifae disebiuidionlofdainn!t, vebzeia thepurmiclsd RpeehYva@ge diameter

nm 28. The nanoenul sion of claim1, wherein the :

drangerdittsedicddve bt BRe ni ni num particle di aneter and

t he maxi mum particle dianeter does not exceed

approxi mately 400 nm 29. The nanoemul sion of claim1,

whgr ei Thé henddhful @sieoCdaibet Weleseih fige prrtidlodhavieantavedage diameter

di aneter and the maxi mum particle diameter does not

exeie beppeerxiOral # ymM300 nm 30. The nanoenul si on of

claim1l1l, wherein the difference between the m ni num

particle dianmeter and the maxi num particle dianeter

dags nQhe axeRatlaaPotifal alherdQ@hdparBdes Hdve an average diameter

nanoenul sion of claim1, wherein the difference

beangigbetween Oy Hﬂﬁnparti cle dianeter and the maxi num

particle dianmeter does not exceed approxi mately 100

nm 32. The nanoemnul sion of claim11, wherein the

dib f er ahe gamrnieaon bhdaifd 1 wikeieip dlid paetidesthaevh @veragéldiameter

the maxi mum particle di aneter does not exceed

afpnetng et eany¥050100m33. The nanoenul sion of claim1,

wherein the particles have an average di aneter of 300

nm 34. The nanoenul sion of claim11, wherein the

pa6t i ciras némuidionyfilage] dilaneih eie @hd&@uRivn iSbubsthAtially free

nanoemnul sion of claim1, wherein the particles have an

afktoxifesolfieatfet er of 150 nm 36. The nanoenul sion of

claim1l, wherein the particles have an average

di anmeter of 100 nm 37. The nanoenul sion of claim 1,

WHZr ei The hangeanldien efcliiavE vaiereiu eieag@oethaRRh&bmprises less than

50% of toxic solvents.

48.  The nanoemulsion of claim 1, wherein the nanoemulsion comprises less than

25% of toxic solvents.

49.  The nanoemulsion of claim 1, wherein the nanoemulsion comprises less than

10% of toxic solvents.

50.  The nanoemulsion of claim 1, wherein the nanoemulsion comprises less than

5% of toxic solvents.

51.  The nanoemulsion of claim 1, wherein the nanoemulsion comprises less than

1% of toxic solvents.

52. The nanoemulsion of claim 1, wherein the nanoemulsion is stable.
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of 75 nm 38. The nanoenul sion of claim1, wherein the

particles have an average dianeter of 50 nm 39. The
wmaeesubsi on of claim 1, wherein the particl eBCTTHY®OEM6236

aver age di aneter rangi ng between 100 - 300 nm 40. The

gt agd aamerSoEREi i DoihR doRaRBEL bR @bte for

nan@ggml@'ypn of claim1l, wherein the particles have an
aver age di aneter rangi ng between 60 - 200 nm 42. The
nanoenul sion of claim1l, wherein the particles have an

aver age. di anet er, .rangi,ng between .65 -. 150 run. .43. Th

3 Toemire raTvepEpEPEHEh SRR Comaighiyplalicfiiye {fie for
aviekade wiekhet er rangi ng between 70 - 130 nm 44. The
nanoenul sion of claim1, wherein the particles have an
aver age di aneter rangi ng between 80 - 110 nm 45. The

TR A R ER T SN

nanesmémhs.of claim 1, wherein the nanoemul sion is
substantially free of toxic solvents. 47. The
nanoerul sion of claim 1, wherein the nanoenul sion

C ri sgs_less than % of toxi.c.solvents..48. The
naRbermine oo pmiRle et R el i g sable for
camphdtSatontess t han 25% of toxic solvents. 49. The

nanoenul sion of claim1, wherein the nanoenul si on
conprises less than 10% of toxic solvents. 50. The

13RIy 7By PGERLR AL GaRRP S8 sl o

nanegsiib shathf claim 1, wherein the nanoenul si on
conprises less than 1% of toxic solvents. 52. The
nanoemnmul sion of claim1, wherein the nanoenul sion is

oS80 199 g PABPSEUFL e e B fed B s
at least 24 months.

59.  The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

exposure to high shear force.

60.  The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

exposure to high shear force for less than 10 minutes.

61.  The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

exposure to high shear force for less than 2 minutes.

62. The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

exposure to high shear force for less than 1 minute.

63.  The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

exposure to high shear force for less than 30 seconds.
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54. The nanoemul sion of claim1l1, wherein the majority

of particles are stable for at |east 2 weeks. 55. The
woasesbsi on of claim1l, wherein the majorityPCf/US2006/046236

particles are stable for at |east 2 nonths. 56. The

napnoe [ i . L: | ortty of

o8 cHuE sy G ot LR Aol Iy gepratea by

NarEtl toippéssares gleaiefthhn 3yd00rRi.n the majority of

particles are stable for at |east 12 nonths. 58. The

nanoenul sion of claim11, wherein the majority of

P@sti chis nﬁ‘ﬁo%nﬁ}lé’}ﬁﬁ St &%“m ?twﬂe?éiﬁﬁl{leﬁéan%&hﬂ% éa?sbgﬁaﬁ@r%ted by

nanoenmul’'si'on of Clharm I;” wherern e nanoermul si Was

geRrgusateatd phassersp giedtee thad 10j000 pshhear force. 60. The

-nanoenul sion of claim1, wherein the nanoenul sion was

generated by exposure to high shear force for |ess

than 1 ' . ’ .S [

80 Tl O pe TR DAOREIMRL BRI heperpd by

hiegposaleaapréssiires gfeater thag 9 8j00amsi2 M nutes. 62. The

nanoenul sion of claim1, wherein the nanoenul si on was

generated by exposure to high shear force for |ess

t han 1 - | Si f '

WALt ci 1T A emidon SR FARHBAGR L Be BRI s peperaisd by

hiegposaitata présoiiree gieafter ttRE4[000psi30 seconds. 64. The

nanoenul sion of claim1, wherein the nanoenul si on was

generated by exposure to pressures greater than 3,000

P8 651?‘@ TR RRANOGTYE Shit1 Qlndlif v r]ano%ﬁfs%nr\v&s[k%nerated by

nanoemul si on Was generated by exposure to pressutres

ghdedofuidifasion. 10, 000 psi. 66. The nanoerul si on of claim

1, wherein the nanoenul sion was generated by exposure

to pressures greater than 18,000 psi. 67. The

NaB0e , e . - Lsi

gher at B p e o TbEim LAEHR AR s iaRg by

psiicrofi8idizahien abapessilrs greateothan Bdl0thpki. wherein t he

nanoenul si on was generated by m crofluidization. 69.

The nanoenul sion of claim1, wherein the nanoenul sion

Wag. 9enRE dhiftnR¥sion of claim 1, wherein the nanoemulsion was generated by

microfluidization at a pressure greater than 10,000 psi.

71. The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

microfluidization at a pressure greater than 18,000 psi.

72.  The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

microfluidization at a pressure greater than 24,000 psi.

73.  The nanoemulsion of any one of claims 68-72, wherein the microfluidization

is single-pass microfluidization.

74.  The nanoemulsion of claim 1, wherein the nanoemulsion was generated by

cavitation.
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m crofluidization at a pressure greater than 3,000

psi. 70. The nanoenul sion of claim1, wherein the
wma0veesubsi on was generated by m crofl ui di zat i POT/ES2086/046236

pressure greater than 10,000 psi. 71. The nanoenul si on

of,.cla 1, wherein n enerat

73y of 1F GrasRifoRet o Eoiin JemdRRpRERTIE, GhgRta by

pmghl}é’ssuféhﬁ,n{@e@@mﬁnsl on of claim1, wherein the

nanoenul si on was generated by mcrofluidization at a

pressure greater than 24,000 psi. 73. The nanoenul sion

of,.,any neofcl -7,v\herite .

/81 of 106 Bk o B Ol P NaEE S tiinem tdnsicppepsulated

74\11th1'1h@,e|ibaﬂﬁmgul sion of claim1, wherein the

nanoenul sion was generated by cavitation.75. The

nanoemul sion of claim11, wherein the nanoerml si on was

S3RT 88 Bl A 35 RIRESRL B ol o

| Surgate WY ireclesM t hin the particl es. 77. The
nanoemul sion of claim1, wherein the botulinumtoxin

is adsorbed on the surface of the particles. 78. The

ngpoe ion rei.n otul num t ox
" 2B oscdu uihyydaf bl b, LRGN e By LY R fhea win
na&qﬁmﬂ@[mﬁ@é claiml1l, wherein the bot uI i num toxin

is selected fromthe group conprising type A type B,
type Cl, type C, type D, type F, and type G 80. The

é}goemflhihgrﬂ% B‘]{uls%r% I&lm Y%g}ae%lﬁ tﬁehl?otl?l%u% koxﬁjn 1stsgl1>g<:cted from

is"type num hie” nanoenul i on

C ki diodp cm@mﬁgﬂtybm bﬁfelﬁ Ity L, eperTy @panoqwm Abdtype G.

toxi n conplex. 82. The nanoenul sion of claim 81,
wherein the botulinumtoxin conplex conprises a

n to '
oS0 e R b BT Yy M BB RHL e &
c batulindm totigr ei n the botulinumtoxin is incorporated
within an albunmin matri x. 84. The nanoenul si on of

claim 83, wherein the albumn is human al bum n.

81. The nanoemulsion of claim 1, wherein the botulinum toxin is a botulinum

toxin complex.
82.  The nanoemulsion of claim 81, wherein the botulinum toxin complex
comprises a non-toxin hemagglutinin protein and a non-toxic non-hemagglutinin

protein.

83.  The nanoemulsion of claim 1, wherein the botulinum toxin is incorporated

within an albumin matrix.
84. The nanoemulsion of claim 83, wherein the albumin is human albumin.
85.  The nanoemulsion of claim 1, wherein the botulinum toxin is a purified

botulinum toxin protein or fragment thereof.
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85. The nanoemul sion of claim1, wherein the botulinum
toxin is a purified botulinumtoxin protein or

w0 cagien1d7 t her eof . 86. The nanoemnul si on of cl ai PET/PS2006/046236
wherein the botulinumtoxin is isolated, or

MR | h
o e 282 o LGRSO Pl o
| subst@kialle tholagdd, frelsdtBériprateln. i sol ated, from non-toxin

proteins. 88. The nanoenul si on of cIa|n11 wherein the
botulinumtoxin is isolated fromd ostridi um

bgtul i m89 he nanoe f clai.ml, wherej
CRE ot i ratharedaen SRR Fin he oy el RgE dleg, or
n@xﬁ&mbﬁy 361a8d, Ebai Mnltoxi1gbRIng. the bot ul i num t oxi n

i's produced reconblnantly 91. The nanoenul si on of
claim1, wherein the nanoenul sion can penetrate skin

b hout,alterin an t he 92. . The.

nERoomimE rhefikitho FAARP} AR Fhotintis iCis fiplatggtrom
peEnsiridium ainuw.t hout the use of skin perneation
enhancers or abrasives. 93. The nanoemrul sion of claim

1, wherein the nanoenul sion can penetrate t he top

LB dhe REAh G 0PEE bitEy, b S OIRRITER Y 8¥nemically

98ynthéxede@i N the top |ayer of the skin is the surface
of the stratum corneum 95. The nanoenul sion of claim
93, wherein the top |ayer of the skin includes derma

P30 8P ARy ROD UL R e 1 bk

nagesititaatipn of claim 1, wherein the nanoerrul sion can
penetrate skin w thout the use of chem cal perneation
enhancers or abrasives. 98. The nanoerul sion of claim

1""“9"[% ﬂaﬁ%&u’ﬂs@&?@{%ﬂ Zdr F iRl B o%ﬁls?o‘ﬁ' c‘&n‘ﬁ"eﬁé&%‘fg skin

e use o ani ca I on ennancer

alaﬁtaasuwaaenn@ar c}ﬂagmgan@gﬁml sion of claim 1, vvher ein
the particles can penetrate skin without altering or
changi ng the skin. 100. The nanoenul sion of claim1,

wWoer ei q’h& H&o%ﬁ{utlél&{ gﬁcl&ﬁphm‘f‘éiﬁ %eenaiéerﬂul\%otnr&%%eﬁé?ﬁte skin
use of

I'n perneation eniancers or abrasives
without the use of skin permeation enhancers or abrasives.

93.  The nanoemulsion of claim 1, wherein the nanoemulsion can penetrate the top

layer of skin without the use of skin permeation enhancers or abrasives.

94.  The nanoemulsion of claim 93, wherein the top layer of the skin is the surface

of the stratum corneum.

95.  The nanoemulsion of claim 93, wherein the top layer of the skin includes

dermal pores.

96.  The nanoemulsion of claim 93, wherein the top layer of the skin includes

dermal glands.
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101. The nanoenul sion of claim1, wherein the

botul i num toxin can penetrate skin without altering or
w@b@sgizg7 t he skin. 102. The nanoerul si on of cPEI/DSP6/046236

mherein the botulinun1toxin can penetrate skin w thout

185 7L nafeSuREF SRAke L, SRGRR TS FruPerRiat Senetate skin

n aml@mnlhs M%ommﬂi PEmAtioh bnhahBds of itGadivézoenul si on
of claim 103, wherein the oil is selected fromthe

group consisting of alnond, apricot kernel, avocado,

Dgas iy RELARRLon BF 86l PULAGRD (RSB un B e sk

camom l'e,” cano car nau cas

C e dubilit usd of Iﬁ@&@ﬁiﬂal, pe@meatidnvamandém‘ dre®rasb@s.n, cotton
seed, enu, eucal yptus, evening prinrose, fish,
flaxseed geraniol, gourd, grape seed, hazel nut,

P8 oB kSRR LAy SRl M in i

Niterinppdd dunginpagakaeed, meadowf oam seed, mink,
nut neg, olive, orange, orange roughy, paln1 palm

ker nel , peach kernel, peanut, poppy seed, punpkin

S ran

A% AR TARER AR S HeR b bGI ORI i P Pehemug g withou
Sﬂ%&lsbldﬁ'tslﬁh,peﬁhédt@ﬁ@ﬁhan‘é&}tl@@abkasﬁémf| ower, tea tree,
thistle, tsubaki, vetiver, wal nut, and wheat germ

oils, and conbi nati ons thereof. 105. The nanoenul si on

g;lggleﬁmi% I%l%rﬁden}@s%r? pcl&lgrgl %v\%l;]erélﬁ B O%’cﬁ'g oﬁ? 'toxnilga?" pen?t?ege skin

f matholihlteging WP cl:dRiigshe Bignof butyl stearate, caprylic
triglyceride, capric triglyceride, cyclonethicone,
di et hyl sebacate, dinethicone 360, isopropyl

AP oAb Ay 5 B O ERRR i G X Bl RAEkac s
navithe auths ueofkircpedim@ation srheficrdlot dbeash@soenul si on does

not have nore than one oil. 108. The nanoenul si on of
claim1l, wherein the nanoenul sion conprises a

Sypi ackgp %\e S%ﬂ?sﬂ Sf 91%9 ?'Wllle?élﬁ%é)lfx gk@hmo]n%mp{lf%s an oil.

wher'ei n I'S’a nonionic ergent
The nanoenuIS|on of cIa|n1108 wher ei n the sur fact ant
s _sel eét ed from.the %r ougqcon& sting

pﬂ% phddf parmempuson % i erghemrher%'sls selpgsed Frpighe group
i 518 bl BT S A Dl e

( baitlyk) cadelicaienyleptams ) edradyy, chnlaube castor, cinnamon, cocoa ‘butter,
coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus, evening' pri’thrbse, fish,
flaxseed, geraniol, gourd, grape séed, hazel nut, hyssop, isopropyl myristate, jojoba,
kukui nut, lavandin, lavender, lemon, litsea cubeba, macademia nut, mallow, mango
seed,rneado“dban1seed,nﬁnk,nunneg,ohve,orange,orangeroughy,pahn,pahn
kernel, peach kernel, peanut, poppy seed, pumpkin seed, rapeseed, rice bran,
rosemary, safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, shea
butter, silicone, soybean, sunflower, tea tree, thistle, tsubaki, vetiver, walnut, and

wheat germ oils, and combinations thereof.

105.  The nanoemulsion of claim 103, wherein the oil is soybean oil.
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chol esterol; cholesterol ester; diacylglycerol;
di acyl gl ycerol succi nate; di phosphatidyl glycerol
w@ DRR@)510hexanedecanol ; fatty al cohol s such asPCT/US2006/046236
pol yet hyl ene gl ycol (PEG; polyoxyethylene 9-lauryl
EtIB The %%ge%%ﬁs@ﬁ E#‘ é’l?}tng 0% XNJ%?&)? tl}e OIFIS sf—jﬁgc‘c&il krom thg group

r;
aC|§ or “oleic aci
meofgstingeTibdes stehatd, yapﬁt?lludtr@ll)gﬂeﬁééé rcbpi@csmgi}&kh&e agtldmethicone,
am des; sorbitan trioleate (Span 85) glycochol at e;
s dietintl apbasats oflimethieane 368 aisopropy! pwIsfaeBmerl o, octyldodecanol,
( r T ); pol ysorbate 65
%ﬁ’mcé@l Slﬂg “@g‘r ('eong(g {t %gtﬂer%g) ; pol ysorbate 85
(Tmeen 85) ; polyoxyethylene nonost earate; surfactin; a

pol oxoner; a sorhitan fatty acid ester such as
s deu t dme papesTERgien of daim hi wherpipdby anogmmlsion does not have more
p Qﬂ@&ﬁpylserlne phosphati dyl i nositol;
sphi ngomyél i n; phosphati dyl et hanol am ne (cephalin);
cardi ol i pin; phosphatidic aci d; cerebrosides
dlcetprhosphate Faln1toy|phosg2at|dyl ycero
stt88r y Thgnaroenydsiar 91 elainh &; Wiragiadeeyanogmulsion @@mrws a
palpdake: 9l ycerol ricinoleate; hexadecyl sterate;
i sopropyl nyristate; tyloxapol; poly(ethylene
egcoI)SOOO phosphati dyl et hanol am ne; pol y(et hyl ene

col 400 nonost ear at e; hos hol.i pi ds;  synt heti c
é? or hsmmwm@%%@@@m %wh@ge% nsuéfa@tﬁr&es apenionic
§ih deoxychol ates; cycl odextrins; chaotropic
|on pai ring agents; and conbi nations

thereof 111. The nanoenul sion of claim 108, wherein
the surfactant i s Tween 80. 112. The nanoemul si on of

é@ .m The mw%si%ef Haimb LR Wiersin thssyriagantris selecigsh fsom the
:U%ﬁ%lﬁtﬂ{% %l{og?yégn%egh‘gt} ﬁlg]{:'hgiui?ég %al?ﬁl%'yi“ 1,

sphcf)@hhmhﬂchohﬁé (DHh@) ﬂmmmﬂsphandybéthmhcﬂamink 1BOPE);
InN.ara

Rigoproagews mmenuni b a iHsenarepbHiGichel e m
J:l’i?’ole%}%[ Szlhﬁlggtgl%l Qét% gﬁgyl%w'ggl%i 1%5&@2&r&5&%ﬁﬁf Al g)he%ﬁhatldyl

ratio ran nanoenu
c kbicenol (IBPP G dewinededanolpFittyaiebhslsrsiielc bl yethdemr glgeni(PEG);

b L Aot b i it i
SUBOR AT TABAI e BUEAAB D i
oammidespsoshitdngnblzate (Span §ir) @beothilate asorbitananomutgiratg ($panrd0);
1p(5>ly_sor%é1t(:e)"20 (Tweén-20); polysorbate 60 (Tween-60); polysorbate 65 (TweehQGS);
polysorbate 80 (Tween-80); polysorbate 85 (Tween-85); polyoxyethylene
monostearate; surfactin; a poloxomer; a sorbitan fatty acid ester such as sorbitan
trioleate; lecithin; lysolecithin; phosphatidylserine; phosphatidylinositol;
sphingomyelin; phosphatidylethanolamine (cephalin); cardiolipin; phosphatidic acid;
cerebrosides; dicetylphosphate; dipalmitoylphosphatidylglycerol; stearylamine;
dodecylamine; hexadecyl-amine; acetyl palmitate; glycerol ricinoleate; hexadecyl
sterate; isopropyl myristate; tyloxapol; poly(ethylene glycol)5000-
phosphatidylethanolamine; poly(ethylene glycol)400-monostearate; phospholipids;
synthetic and/or natural detergents having high surfactant properties; deoxycholates;

cyclodextrins; chaotropic salts; ion pairing agents; and combinations thereof.
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119. The nanoenul sion of claim 113, wherein the

percent of oil in the nanoemnul sion ranges from 1% -
w@os/04:A07 The nanoerul si on of claim 113, wherBCTUS1966/046236

percent of oil in the nanoenul sion ranges from 1% -

20% 121. The nanoemnul sion of claim 113, wherein the

percent of oil in the nanoemul sion ranges from 1% -

10%4.12The hsoenainsenof dhian 108, wheadifitht kdrfasvagieTHeé80.

percent of oil in the nanoenul sion is approximtely

8% 123. The nanoenul si on of clain1113 wherein the
p en [
SIE T2 e el o BEIRAOE S FA AhoBRRIRA JERS Fithave more
p&ﬁﬁ&mbs@ﬁh@mmfactant in the nanoenulsron ranges from
1% - 30% 125. The nanoemrul sion of claim 113, wherein
t he percent of surfactant i n the nanoenul si on ranges
1 0 3 .

whSFer o ¢ paRShath of 8l ORI S RaoBh B Sobisss ofl and
ra@gﬁﬁx&ﬁcnrl@b- 10% 127. The nanoenul sion of claim
113, wherein the percent of surfactant in the
nanoenul sion i s approximtely 8% 128. The
n e i r
oo Pac ne ARl So AU RAREH SRR o R sE @R ey present ina
1280 rilging &0aetBlD.@n of claim 113, mhereln the oil is
selected fromthe group consisting of alnond, apricot
kernel , avocado, babassu, berganDt bl ack current
s¢ed, l?ﬂé A enfufdsh o£ANRIM 1 £ wh%?eﬂ? 1@ ’oglca%ﬁ%t’tﬁ%tant are presdant ina
carnauba, ‘castor, cI nnaion, , caocon cO
| raterranging frem, O.Serlns cotton seed, ermu, eucal ypt us,
evening prinrose, fish, flaxseed, geraniol, gourd,
grape seed, hazel nut, hyssop, isopropyl nyristate,

Ib@ baThgﬂ IIH]SJSIIOII !)iat}fﬁﬂfj} {3 \th@%leﬁ’pgl% ol a!n 'erIl?act t\%f gﬁ'esent ina

eba, frRcadem a nut 6w, nango see

smxd» ramging fromud.fred,.0.0l i ve, orange, or ange r oughy,
pal m pal m kernel, peach kernel, peanut, poppy seed,
punpki n seed, rapeseed, rice bran, rosenmary,
S ‘ﬂ | oL narﬁi%ﬂfél‘fgl&? la1ﬁ€§10.13u @Jﬁ@relrﬁﬁr\é M'hd saff: fant are present ina

buckt horn, sesane, utter I cone, soy
sumbhmwgngﬁbealﬁeée) thistle, tsubaki, vetlver
wal nut, and wheat germoils, and conbi nations thereof.

118.  The nanoemulsion of claim 113, wherein the oil and surfactant are present in a

ratio ranging from 1.5 — 2.0.

119.  The nanoemulsion of claim 1 13, wherein the percent of oil in the

nanoemulsion ranges from 1% — 30%.

120.  The nanoemulsion of claim 113, wherein the percent of oil in the

nanoemulsion ranges from 1% — 20%.

121.  The nanoemulsion of claim 113, wherein the percent of oil in the

nanoemulsion ranges from 1% — 10%.
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130. The nanoenul sion of claim 113, wherein the oil is
soybean oil.131. The nanoenul sion of claim 113,
wob@seiFo0the oil is selected fromthe group coPSI/BES1006046236
of butyl stearate, caprylic triglyceride, capric
trhgly [ 1 ' I £
aitp it s E BRI Pt 1B peREREGFiy, he
oahndegadgemizalpproximatelyad’%.ohol , silicone oil,. and
conbi nati ons thereof. 132. The nanoenul sion of claim
113, wherein the surfactant is a nonionic detergent.
133;._The. RANAGIILISA 8P 8y £l Mol i IRLR] B dif'f the
surflactant i s selecte rom’the group consisting of
phesRhaddiye Brapgekimabesybat i dyl chol i nes; di pal mi t oyl
phosphati dyl chol i ne (DPPC); di ol eyl phosphati dyl
et hanol am ne ( DOPE) ;

di; 9} ey hax e | i UL X .
%S PEMBAIAG ) 1 P DRI BEI s e
eshemulliaC yngéyeenaly, —doecy! gl ycer ol succi nat e;

di phosphati dyl glycerol (DPPG; hexanedecanol; fatty
al cohol s such as pol yet hyl ene gl ycol (PEG;

Peby OxtBL b &nGIdod BN P Siiercy AR ALH4Gafith e
acid, such as palmtic acid’or olercacid; fatty
aahttemul G yanged flomanegRYeeri des; fatty acid

di gl ycerides; fatty acid am des; sorbitan triol eate
(Span 85) gl ycochol ate; sorbitan nonol aurate (Span

(To8on Tt QB GPpLMRE LTS FhrchP N HRICAH oF ot iy ghe

( hueemBion rapatyBonlas e 18%. ( Tween- 85); pol yoxyet hyl ene
nonost earate; surfactin; a poloxoner; a sorbitan fatty
acid ester such as sorbitan trioleate; |ecithin;

I | oot t hin: - Lo _

pﬁggp h g‘thlé giaf?blennmo é@l ?rgpf;aélélgﬁ %Sgﬁr}rlggﬁn? tnh;e percent of surfactant in the

p hasehnildicty Isapparahaeiyrgss.( cephal i n); cardi ol i pin;
phosphati di c acid; cerebrosides; dicetyl phosphate;

di pal m t oyl phosphati dyl gl ycerol ; stearyl am ne;

d98@CY AT A il GHGE AT W REPIKIpeREKY Bl etant in the
gl'ycerol ricinoleate; hexadécyl ster :fte, | SOopropy
muancetati gon is\approapodtely®8h.y (et hyl ene gl ycol ) 5000-

phosphati dyl et hanol am ne; pol y(et hyl ene

gl ycol ) 400- nonost ear ate; phosphol i pids; synthetic

ang9 01 THE b Rn iGEFEAGAED1 R WHIRIIINISY KBRLPHEm the group
properties; deoxychol ates; cyclodextrins; chaotropic

s abitsssting ofi alnaind; apricagkernel, awvdda dabassa tbergamoat dackafurrent seed,
154. The nanoenul sion of claim 113, -wherein the o
s BPTRgBCa CRROmeefRNB: caraway. FRIIARGM GRYIo SRBRMER: cepod htter,
1 codMABt, @baiTEecTaR0EMH! SitBR sEchfQﬁlh?@tx%algPhﬁ, AR %%‘ﬁﬁose, fish,
whi ch are dispersed wthin an aqueous spersi o

mildxsead, g8 aniolhgoundyrgrape deed, dvaza fnut, Ihassop li3épropyienyisate,jejoba,

R BB S e BT RS FE0R e

bwdiemesiowfoam seed, mink, nutmeg, olive, orange, orange roughy, palm, palm
kernel, peach kernel, peanut, poppy seed, pumpkin seed, rapeseed, rice bran,
rosemary, safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, shea
butter, silicone, soybean, sunflower, tea tree, thistle, tsubaki, vetiver, walnut, and

wheat germ oils, and combinations thereof.

130.  The nanoemulsion of claim 113, wherein the oil is soybean oil.
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saline, short chain al cohols, 5% dextrose, Ringer's

solution, lactated Ringer's injection, |actated
wRRwgmee3187 pl us 5% dextrose injection, acyl at edPE/NEWNG/6146236

i njection, Nornosol-M Isolyte E, and conbinations

thereof. 137. The nanoemnul sion of claim 135, wherein

t he aqueous dispersion nediumis water. 138. The

nagpenThs haibedfuloradMaldigbl 1 3MadeRinthe el 1@BélUct6£tﬁfrbﬂth@$roup

conprise an oil selected from the group consi stin

aFoRsItng ap bvtdbstea«éﬁen@qprylw\mgb@@ndea amalffsmgly@@m@aﬁm omethicone,

Calr%gﬁ( ] Seal ngtg tndémgt%(ijm(r:lgsgﬁél glgopr opyl mrpgls%a % (r)%lggra (()\’1?1 %y"ildodecanol

coxésmalt:oho@,cs@hdow efl, arﬁleofrﬂﬁnat@ﬁi theroPt ton seed, enu,

eucal yptus, evening prinrose, fish, flaxseed,

geraniol, gourd, grape seed, hazel nut, hyssop,

[ ro r e 0 u

920 KL oA oAb, SRS O i,

magegesced, nmeadowf oam seed, nink, nutneg, olive,

or ange, orange roughy, paln1 paln1kernel, peach

kernel , peanut, poppy seed, punpkin seed, rapeseed,

e DIAD{QREIRYor AR | LUSheriRE R0 S BRHHE o the

savoury, Sea orn, sesane I cone,
Sgyp &anﬁm’gfdf@)%iphog@aeﬁde@ephotsﬁhﬁiﬂb'l%holﬁlﬁa@bcﬂbzhlmltoyl

vetiver moil. 139
abesEhilidsT e or (R EEldeaes Shamarsei edhencbmpe GRAPPEYI es

TRARE R %&Rﬁﬁt@yfg}r@ . gﬁgvsmggh?ncgga;sls; Ry fenB1ifY;

Selh(ﬂestt&dl thelsstétobegerpdiacdohysent;idigyflydetdltlccmradiphésphatidyl
rylic trlglycerlde caprlc trlglycerlde

HFRE(OERGR bexanredrcagel; Ganaloohels su¢has polvesdersagycol (PEG);

TR S B ST e ST
14Ikic abit; favenavidsy Fatycieidmond gy derilles; ey &iiddigheerides; fatty acid
nanpenul si.on conpri ses aqueous particles which are

drplesserbitgnitaplgats fSpan 8p) &hyspehalaiersorkign apanolaratq fipan 20);
pg@?%{ﬂdéetg '2? gTQfEencb@y Eblé%lrbat%@r (fivBer- @@e Sg Hare §5 (Tween-65);

npri se ‘a gqueous SU st an ecte rom
t pelysprbatp 80 gheat-80)g polfysorbate 85 (§wbem&5)$ pblydkyethylene

phosphat e buffered saline, short a| n aI cohol s, 5%

dEPPPYEUACHIUGENN: 2 RUPIAMIGHA ST} ¢4 gfeF sugh as sorbitan
I 0
M Tl ML

| sphiggomyielin ] giRsphdtielyletimoelamiisg @apheding|cardiolipdd;, phobgragdic acid;

t Qeerel?rofsji gsu%hc%’%frllgﬂo%ﬁa?e %?pml)r%tgﬁphospﬁatldylglycerol stearylamine;
dodecylamine; hexadecyl-amine; acetyl palmitate; glycerol ricinoleate; hexadecyl
sterate; isopropyl myristate; tyloxapol; poly(ethylene glycol)5000-
phosphatidylethanolamine; poly(ethylene glycol)400-monostearate; phospholipids;
synthetic and/or natural detergents having high surfactant properties; deoxycholates;

cyclodextrins; chaotropic salts; ion pairing agents; and combinations thereof.
134. The nanoemulsion of claim 113, wherein the surfactant is Tween 80.

135.  The nanoemulsion of claim 1, wherein the nanoemulsion comprises oily

particles which are dispersed within an aqueous dispersion medium.
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144. The nanoemnul sion of claim 141, wherein the oily
di spersion nediumis selected fromthe group

waeonsiogtidng of al nond, apricot kernel, avocadoPCT/US2006/046236
babassu, berganot, black current seed, borage, cade,
canom | e, canol a, caraway, carnauba, castor, cinnanon,
cocoa butter, coconut, cod |iver, coffee, corn, cotton
s@gel, MY nafdeRAlldien bSclai@y B35, MheRih tHe@BBeousidsdpersion medium is
fl axseed, geraniol, gourd, grape seed, hazel nut,
hydeded fromobe epppp capyistigaafevatgrosading solutiRmyiphasphate buffered
I dj e r ' ' 1.8
SRRt RSt SRR roid, KRR VARG, 1IRARERRrs
NijeRidn, Rtiawd RiogaRPius 396 dogeost dnjedtion, dildred Ralgst's injection,
kernel , peach kernel, peanut, poppy seed, punpkin
s dogmosaipdsleelyte E.jand combinatippsthgigpls, saf f | ower
sandal wood, sasquana, savoury, sea buckthorn, sesane,
shea butter, silicone, soybean, sunflower, tea tree,
t B3t | @he handedddlsio of ¢1xigd 133)@thettin tharduydie dispgBion medium is
oil's, and conbi nations thereof. 145. The nanoenul si on
ovaldrai m 141, wherein the oily dispersion mediumis
soybean oil. 146. The nanoenul sion of claim 141,
wherein the oil is selected fromthe group consisting
ofi 3®ut Yhe ahshailgon 68¢HEI 135, whegdity tHeIdilgearticdddrdotnprise an oil
triglyceride, cyclonethicone, djethyl sebacate,
dretested femdhegroupicensistaiaf apends aprieot kamgb pxgpcadp, babassu,
0 I I AW erolg iJ
SR EERR e 8. bB00 R, RllobiR Parll By, cammayba
pomtbratinfimon, cpedd bhutleg Tobenut, e d divarTebffes coll v&aeh seed, emu,
approximately 10 and approxi mately 300 naponeters
WEBFA LSS §Y AIREPIIRFASE: Isgnﬂé’@ﬁfﬁs igggioks gougd grapgsged, hazel nut,
b . o _ Do . e
S HoBEPrb B oot BRE (BBE BT 1Al DB e oh Fitsea
asstmbha_he@dmmia‘mun,lanammi m?x@b@e@, mlseadélxﬁfqaﬁq s&aaégqﬁiﬂﬂu mitmeg,
coppri sing a popul ation o articles havin i ameters
b@l% OFNEEABNGEFRLENY, PAT. R 5ﬁaﬁl@pwatk@m¢% Pgeput, poppy seed,
n [ | Si t
AR, R e e R ST ANRLE Sty
C savolutys 86a adcktioas tsesane, adabuttany silicond, Boybatn,|sealdweantea tree,
oil,, and at |east one nonionic detergent; and wherein
t HistisotsyPauyRtVER Wl ar phsabem@E wi t hin a human
al bum n matrix. 149. A nanoenul sion conprising: a
popul ati on of particles having dianeters between
app?.oxiThrehadoemidsiamaf dapr H34, ndeesiny the Gdly ipartmhestcemprise soybean

oil.

140. The nanoemulsion of claim 135, wherein the oily particles comprise an oil
selected from the group consisting of butyl stearate, caprylic triglyceride, capric
triglyceride, cyclomethicone, diethyl sebacate, dimethicone 360, isopropyl myristate,

mineral oil, octyldodecanol, oleyl alcohol, silicone oil, and combinations thereof.

141. The nanoemulsion of claim 1, wherein the nanoemulsion comprises aqueous

particles which are dispersed within an oily dispersion medium.
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at | east one botulinumtoxin; at |east one oil; and no

nmore than one surfactant; wherein the nanoenul si on was
w@eoenatied by exposure to high shear force. 15PCT/BS2006/046236

pharmaceutical conposition conprising any one of the

ne}ﬂ?em"flhﬁ LN 1',?181!1 8f ﬁf‘é}é}‘} 1%%%61?’6% {l%raqglgbusés clle-g%%m rise an

conpositron o erein on 1

sahewiue dulfste@ﬁé tdlecte ROR thOBDup tcbﬁwstmfg of vt adalin@ solution,
| oti on, an ointnent, a spra omder an

e bpaHRatebuLSrd e het P ale B P depggose ﬁheger s Solution,
cRBed Rlrer Qi) Pokited RONEF Ebls SUEIGEITRT PldliBf ieflata

t RaAsedl'e injedtion, 6:0NEmnsd4b)-BE Isol@e®pri si ng steps of: (a)
providing a conposition conprising a botulinum toxin;
and (b) adm nisteri ng t he corrp05|t| on to the skin of

t rﬁ su thg%anoe}lgﬂs Fcllf-l'?é lM)ld »\%ere(in ﬂ{ene? ?i? lP\Q'lthc'ie%l ﬁmpnse

ositronis a ed transdermg sing-a
adhﬁﬁlve pat ch. 155. The net hod of cla|n1153 mhereln
the conposition is admnistered transdermally using a
spatula. 156. The nethod of claim 153, wherein the

¢ QHI? 0S Ii[%l.? %0 e?mﬁéjl?rlﬁ nf glgi?n ‘le&j 1. Wi %@g file nafé/r@{speis'stl%xgmgdlum is

craim

c @araa&ﬂ frofnthe grau@rionsisiy Glhomd) apLEdTREHE], USddddo tbabassu,
gl nge Wi thout a needle. 158. The nethod_ of claim
158r2aimeb hiack cUpEniseedh HOTage oifdp.ccamemile, Ganole garaway, carnauba,

U AOSOSHRLLY, dEh e Qeousd LGS oD ol IOR o

e conpositir’on

t eacubyis el eningipiimepsafidhn flatsced, tgefhntdugﬁfd g3 sedd) @azel nut,
nmet hod of claim 153, wherein the conposition is

aéﬁ%qpslﬁ‘é?réﬁyltmﬁ%%ﬂ?dﬁb%)kuli%i HE, lavad)ém, davendpss lepepplitsen
t
a@%éb%atﬁ\h%e&fla ﬁlﬁymgfg&?,ﬁgéﬁcgg%@e& ‘%?e%d&%fo%ﬁ{ sezl Iﬁmﬁ%n)tq&tnl%g,

0 non-‘tar
siotieg odngeheradid roughyl balnd palmiemel] pedchdedtiel) ptadut, poppy seed,
wherein all of the botulinumtoxin_ perneates the skin.
pumpkin seed, rapeseed, rice bran, rosemary, safflower, sandalwood, sasquana,
savoury, sea buckthorn, sesame, shea butter, silicone, soybean, sunflower, tea tree,

thistle, tsubaki, vetiver, walnut, and wheat germ oils, and combinations thereof.

145.  The nanoemulsion of claim 141, wherein the oily dispersion medium is

soybean oil.

146. The nanoemulsion of claim 141, wherein the oil is selected from the group
consisting of butyl stearate, caprylic triglyceride, capric triglyceride, cyclomethicone,
diethyl sebacate, dimethicone 360, isopropyl myristate, mineral oil, octyldodecanol,

oleyl alcohol, silicone oil, and combinations thereof.

147. A nanoemulsion comprising a population of particles having diameters
between approximately 10 and approximately 300 nanometers, wherein said
nanoemulsion comprises at least one botulinum toxin, and wherein the botulinum
toxin is part of a complex comprising a botulinum toxin associated with non-toxin

proteins.
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162. The nethod of claim 153, wherein at |east 99% of

the botulinumtoxin perneates the skin. 163. The
woredokoes10f cl ai m 153, wherein at | east 95% of PEEUS2006/046236

botul i num toxin perneates the skin. 164. The net hod of

cl ai m 153, wherein at |east 90% of the botulinumtoxin

perneates the skin. 165. The nethod of claim 153,

whegei A gdnob@akton/WRisi tadbh R Partiekel Ravigs HRalctSs
the skin.166. The netpt?;éigmq)dgqal m1 ng wher ei ngat

| beyeen@pproximaidly B 8and pprraximstiely 3p@ nancmpeserst weergirithe

1 e l.ea 0/ of

Rl TR Re B S ) Bk SRS bR
rrammlmﬁoxc b@hpiiskd 3t lem ®he botubhuh eash, alm%spdnetdﬂe and at least one
bot ul i num t oxi n perneates the skin. 169. The nethod of

c panigniesisterggnirand wherein ghedrotulomupt toxinels rporparaiedvithia shuman
a e skin. 170. The nethod of claim 153,
eﬁg}%g}%ﬁrycon})o& tion is admnistered in order to
treat winkles, facial lines, and/or neck lines. 171.
The nmet hod of cI aim 170, wher ein the winkles, facial
| i1f®s, Anprmoenulsioaicomprengar e sel ected from the group

Come. R PR o B5be ey 9t 10

capﬁrbmmiataysooham@éters,ln The met hod of claim 171,
wherein the facial winkles involve one or nore of the
for eheaalea%@n@hotugn%éwm region, frontalis region,

t empor n, 4 hytids region, or periorbital
r egi onghf%%. g‘?’ﬂg ar?t(ejt hod of claim 153 wherein the

‘coNposinb nwwie titnadokwifstaited i n order to treat

hyper hidrosis. 174. A nethod_ of adm nistering

b&theTeih thneBosTRIIsipR Weg EpeEMEY bY 6XROSYIGHP digh Shé%fﬁfqem ng
steps of: (a) providing: (i) a subject; (ii) a
conposition conprising the nanoenul si on of any one of
cl180.m8 A pharmaceutical composition comprising any one of the nanoemulsions of

claims 1, 21, 31, or 41.

151.  The composition of claim 150, wherein the composition is selected from the
group consisting of a cream, a lotion, a gel, an ointment, a spray, a powder, an

emollient, and combinations thereof.
152.  The composition of claim 150, wherein the composition is a cream.
153. A method of administering botulinum toxin transdermally to a subject,
comprising steps of:

(a) providing a composition comprising a botulinum toxin; and

(b) administering the composition to the skin of the subject.

154. The method of claim 153, wherein the composition is administered

transdermally using an adhesive patch.
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1, 21, 31, or 41; and (b) adm nistering the
conposition to the skin of the subject.175. A nethod
w@boosoeadT ng wri nkl es, facial |ines, and/or nePKI/US006046236
conprising steps of: (a) providing: (i) a subject
exhi bi td n t foWE | Nkl (ak i P Lor
ndek | e a3 el corffodtion s im0k
naaeRigthaionif a gayulgne of clainms 1, 21, 31, or 41,
and (b) adm nistering the conposition to the skin of
the subject such that synptons are reduced. 176. A
F?B&Od 8 a%ﬁ{o%ydf%gairﬁﬂ%3°&ﬁ&‘ein°[ﬁe }%rhg&]itf isfa&?ﬁrﬁ%te ed
i hes, and/or nec i'neés, conprising steps of: ar)
peandddimdlly dsing @sweathj ect not exhi biting synptons of
winkles, facial |ines, and/or neck lines; (ii) a
conposi tion conprising the nanoenmul sion of any one of
cl ah ms 31, ; i 1 Ak st.er .
co3oahe atiod Wkt wRARRL B SRk Oy
o ragddehal Byt eon®yringe Sdihdyedneclile/. A nethod of
manuf acturi ng a nanoenul si on, conprising steps of: (a)

providing a prem x conprising: (i) an oil; (ii) a
: d (i i h L. .
o8 ccaT Rt Eli 37, SRUERNE ARSI AN abBlyiggres

perassiermealhomshgengloaséd fimgeror a period of time and under
condi tions which achi eve a nanoparticle conposition of
any one of clainms 1, 21, 31, or 41. 178. The nethod of

Lot T0E et i 3o PREITeh GO RRRAG TR ARG
C aafydethally Wi wiprotected finger.

160. The method of claim 153, wherein the composition is administered
transdermally using a device that permits application of the composition to a target

site on the skin without applying the composition to non-target sites of the skin.

161. The method of claim 153, wherein all of the botulinum toxin permeates the

skin.

162. The method of claim 153, wherein at least 99% of the botulinum toxin

permeates the skin.

163. The method of claim 153, wherein at least 95% of the botulinum toxin

permeates the skin.

164. The method of claim 153, wherein at least 90% of the botulinum toxin

permeates the skin.

165. The method of claim 153, wherein at least 75% of the botulinum toxin

permeates the skin.
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(a) providing a prem x conprising:(i) an oil; (ii) a
surfactant; and (iii)an aqueous phase; (b) formng a
W@ eisoizan7 conpri sing the prem x; and (c) subj eRCT/OR0DEIRL6236

prem x to high shear force or hlgh pressure

hqpRgeniz %e\'}\lﬁ(ﬁ {Haifh B3! Reeff atlid S@P%fﬁ{%do%mmtmn toxin
condi tions €vé a nanopar icl'é CO 0
apymesaeesalic skimi ms 1, 21, 31, or 41. 180. Anrethod of
manuf act uri ng a nanoenul si on, conprising steps of: (a)

providing a prem x conprising: (iv)an oil; (v) a
ng’z f‘f‘g‘&?ﬂ eﬂ{od' c)f%zbb@ql;ﬁ%%ﬁel@ﬁlga%g% st25% %Ytﬂg)boﬂlhnum toxin.

p@eﬂm%mmamﬁﬂﬁ@) subj ecting the solutlon to hlgh shear
force or high pressure honogenization for a period of
ti me and under conditions whi ch achi eve a nanoparticle

(f@?osg‘n% E{{é]eﬂngd] ”1%3°$vh§# ﬂltzi{'ﬂ"eajst 10%% of ﬁ‘f&’baoﬁniar‘lﬁgﬂ.at{)f(ig

wher'ei surfac are prese
I porghaag:s ied ke n 0.5 - 2.0 (by wei ght) and wherein the

hi gh shear force is generated by m crofl uidization.
169. The method of claim 153, wherein at least 1% of the botulinum toxin

permeates the skin.

170.  The method of claim 153, wherein the composition is administered in order to

treat wrinkles, facial lines, and/or neck lines.

171. The method of claim 170, wherein the wrinkles, facial lines, and/or neck lines
are selected from the group consisting of hyperkinetic facial lines, facial wrinkles,

platysma bands, décolleté bands, and combinations thereof.

172. The method of claim 171, wherein the facial wrinkles involve one or more of
the forehead region, glabellar region, frontalis region, temporalis region, rhytids

region, or periorbital region.

173.  The method of claim 153 wherein the composition is administered in order to

treat hyperhidrosis.

174. A method of administering botulinum toxin transdermally to a subject,
comprising steps of:
(a) providing:
(i) asubject;
(i) a composition comprising the nanoemulsion of any one of claims
1,21,31,0r41; and

(b) administering the composition to the skin of the subject.
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175. A method of treating wrinkles, facial lines, and/or neck lines, comprising steps
of:
(a) providing:
(i) asubject exhibiting symptoms of wrinkles, facial lines, and/or
neck lines;
(ii) a composition comprising the nanoemulsion of any one of claims
1,21,31,0r41; and
(b) administering the composition to the skin of the subject such that

symptoms are reduced.

176. A method of delaying the onset of wrinkles, facial lines, and/or neck lines,
comprising steps of:
(a) providing:
(1) a subject not exhibiting symptoms of wrinkles, facial lines, and/or
neck lines;
(i1) a composition comprising the nanoemulsion of any one of claimsl,
21,31, 0r4l1; and
(b) administering the composition to the skin of the subject such that the

onset of symptoms is delayed.

177. A method of manufacturing a nanoemulsion, comprising steps of:

(a) providing a premix comprising:
(1) anoil;
(i1) a surfactant; and
(iii)an aqueous phase; and

(b) subjecting the premix to high shear force or high pressure
homogenization for a period of time and under conditions which
achieve a nanoparticle composition of any one of claims 1, 21, 31, or

41.
178.  The method of claim 177, wherein the premix comprises a botulinum toxin.
179. A method of manufacturing a nanoemulsion, comprising steps of:

(a) providing a premix comprising:
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(1) anoil;
(ii) a surfactant; and
(iii)an aqueous phase;
(b) forming a solution comprising the premix; and
~ (c) subjecting the premix to high shear force or high pressure
homogenization for a period of time and under conditions which
achieve a nanoparticle composition of any one of claims 1, 21, 31, or

41.

180. A method of manufacturing a nanoemulsion, comprising steps of:
(a) providing a premix comprising:
(iv)an oil;
(v) a surfactant;
(vi)an aqueous phase; and
(vii) a botulinum toxin;
(b) forming a solution comprising the premix; and
(c) subjecting the solution to high shear force or high pressure
homogenization for a period of time and under conditions which
achieve a nanoparticle composition of any one of claims 1, 21, 31, or
41;
wherein the oil and surfactant are present at a ratio ranging between 0.5 — 2.0 (by

weight); and wherein the high shear force is generated by microfluidization.
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