BOTULI NUM NANOEMULSI ONS Rel at ed Applications [0001] The present
application is related to and clains priority under 35 USC 119(e) to
USSN 60/ 74 #88essf07l ed Decenber 1, 2005 (the ' 139 appl irpcatusempisdzie
entire contents of the '139 application are incorporated herein by

ref erence. Background [0002] [ [ used in cosnetic
dermatol ogy to treat a vari e@*ﬁﬁ@@ﬁ%@l’:m@ﬁﬂ% di sorders. For
exanpl e, botulinumtoxin has been used to treat winkles (e.g.,

hyperkinetic facial |ines), platysma bands, dcollet bands,
hyper hi drosi s, and certai n neur onBslatadaipplicstierfers. Typi cal | y,

bot ul i num t oxdnR1y S delA : d ' . Sd |
(i. g. I :Jnt 0 [ﬂf?g”r el evawe%égéségf%)pgg%ﬁgﬂr Iceégi E)%dr}é%g{l gﬁ*nzgrﬁr\%n?%%de& gff EV%gnd
formati on; i hi%e)sthilsSOD6A/24 N1 39 fHileddicegbarnid 300x(tie) .1 39 application); the entire

[ 0003] Unf ort unat el current . strategies for del.ivyeri bot ul i num
t oxi n gener a?@tﬁﬁ%ﬂ%ﬁg33&9@?@30%%"2'&0@0@64 ﬁl"éﬁ‘& Ir@glgei"ﬁebr oper
i njection techniques can damage tissue and /or can deliver botulinum

toxin to unintended and/ or undesirable |ocations. In the periocular
region, lid and brow ptosis are inpoBackgrowmlierse effects. Pain,

techni ques. (OO oo BBt R ResFBh el Riftlc o AISALh R

hemat oma, ecefjunpsf skin enditny sl dighirddravEoreeenpleyehidfadtokindtias Bedh used
mnimze certain side effects, there remains a need for the .

devel opnent  B¥r§ahFiBkles (e Stypprkingtia fasial {igesia plafy sembands déeplieté apdn g
bot ul i num t oxy : g : j § i At | on
provi des nang%%rﬂ%@lgi 1e’ cor?%%%llfl? %h@ﬁ%ﬁ%%&o%%%g?ﬁpgﬁlgﬁg g%%lttg%’lﬁﬁlg
bot ul i num t od¢livere8lyhnjectiqnasiotthosis diweesidf &) intd the radovanhescle group

vari ous cosnetic d. nmedi cal pcations. In sone enbodi nents of the
! ent on DEhs TR SrsE o DAL ERHe o S SOTEnGRANES SRS SBoot 1

wrinkles. Ingmese enboghfirihdel9f cutlft diaigRk fe el Baingd|boRiliMim toxin
nanoparticle conpositions are utilized to treat hyperhidrosis. In
some enbodi mé¢neEIpRURETEUS sedyerse EBerts. Hir gkamplmm inprepsaINGcipretechniques can

conposi tions Ll t contracture.and/or . .
over act i vi 1y bfedistis 8o bR bEMASE <37 RRHIoRa ARB ey
conposi ti onsleastonde fcthi pedodubar eegiorghid/and b ptodieard pnporeint adverserefeqrs.
ordinary skill, in the art. . ..
ain, hematoma, ecchymosis, and bruising can also occur.

[0004)] Although techniques (e.g., cooling the skin prior to injection to reduce

pain, hematoma, ecchymosis, and bruising) have been developed that can minimize

certain side effects, there remains a need for the development of improved systems

and/or formulations for delivering 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 nanoparticie compositions are described herein and/or will

be apparent to one of ordinary skill in the art.
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WO 2008/ 045107PCT/ US2006/ 046236 [ 0006] I n sonme enbodi nents of the
present invention, botulinum nanoparticle conpositions are prepared

by exposum@ 100s/usgh shear forces; in some embodi nents, pp@tushiosw23s
nanoparticle conpositions are prepared by microfl UI di zation; in sone

enbodi nment s ul i num nano cle c 03|t|on ar ed h
pressure hon{nolagﬁl zat i (rj?ﬁ' 86‘%]"?%1\78% ?\E}% pB?FF’Eﬁ IPY r@ﬁgﬁﬁ?ﬂa‘&? 101‘9
conmposi ti onsc shﬁmﬁﬁh&”lpi’é e@ﬂj?@xbé’su&ﬂ}é Eﬁ%@emwind éhtodethéis,

but not limted. to, trans and by 1njection

i nt ravenous, bauliRt BOBHE I SPTDRY HehASIERATed by @eqroflﬁmyhzanmelqmowent
oy oSOERASERS A R SR B LR DT

nanoparticl e conpositions ca .
changi ng or bdémegenizgtiéthe structure of the skin. For exanple, abrasive

agents or ag t hat erode eteriorate the superficial |ayer
the skin ar eﬁ'ﬂhﬁ r equi P&@t&VBEQ‘E‘ﬂFWQa?qP%’ﬂF&OHEPS‘ g9S 7B b adsp lmStereé)by

botulinumto
onbodi mant & o LATAR: AR ihuing DAL AR IRt b Bftnal AU by fle R e e

wi t hout si gmmtmwmls iswbcutaaedusnortiotrarhiesceler mjecfiooShaprserdimgntian t he

pr esent inve n | _del i very:. be acconpl.ished in any of
a variety of 0081 as[sgs ﬁmglgﬁe atﬁ%%mﬁ%ﬁlﬁ%““y%?ﬁ‘ﬁw ?}%chﬁfqoﬁﬁﬁg
nanoparti cl ebe:@efti?a&d triafdilefrBaliyneigioRostahgide v Alfdrihg aheCdtRefredfahe at For
botulinumtoxin is adm nistered to a sub&pct by application of the

cream to t heSXaRIDIE, 2Prasixe Agents A5 gaeIiEhaeroGapridgieaiarais the Bmetfmai lagyer of the
nanoparticl eg 1?5’@91%{ xtegﬁ’iPedtﬁ abIRER PRs AR d@htagg%fﬂ fGAS R%gctﬁ

such that botulinumtoxin is admnistered to ect
patch." [0009ﬂ3brpr$cmmnenbmd|?i&m1m manry\cm’wdmntsotradstimnmi dmjvqurajftl cle

iti S cont.ai,n . ul ati.on of part.icles
hav ng. maxt A [ AT ear o Rt ertef 98¢ kit bet ween
th Xi mum m ni k
508 n25o 4ogood§50 g%@cé ﬁ%@&gfé%pxé%%fn@@ﬁno%xﬁ@rﬁ e p&mw@@%a}@)

fewer nm 108920Pkshed ah@yaf@d@nﬁ%@f gormgter @qr@%er(ﬂeodgnents an inventive
bot ul I num t oy zﬁﬁ{‘ﬁ@og %er SPp{&ﬁﬁgd &%ﬁﬁta'c‘r’e bs%tcfg‘ hmP“m

nanoparticl e composi ave are Sl an about
600, 550, 50Bytuldkhiy toétﬁﬂs a&ﬁ&;st&@tﬂte 2208ject20applibdtion bBthe clsafh to tHebskinl 10,

100, 90, 80 nm or | e 00011] I n sone enbodi ments, particles (e.g.,
bot ul i num t o SATESHIPY xﬁqqq an inventive botulinum nanoparticle composition is
incorporated within a transdermal patch such that botulinum toxin is administered to a
subject from the patch.
[0009] In some embodiments, inventive botulinum nanoparticle compositions
are emulsions containing a population of particles having maximum and minimum
diameters, wherein the difference between 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 mn, 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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particles) within inventive botulinurn nanoparticle conpositions have
dianeters within the range of about 10 and about 600 nanoneters. In
sone enboavonEnssssigrarticles within inventive botul i numpganepesiokke
conpositions have dianeters within the range of about 10-300,

10- 200, 10-15Q, : -,110 - I -
10001] I 1 L g obi0 utﬁgﬁgglrotz;'o Pg%?{oé_]xg-}}?), ro-19Y, 18915 A0.148; PR1 M
bot ul i num t oxt 10-@®mbai ni ng particles) within inventive botulinum
nanoparti cl eg@i{fgom tions have an average particle size that is under
about 300, 2 00, 1BEomEgEbodipgntsgpartiees (eﬂ(bomiie@n t¥nGONRINNY n
some enbodi t |

2bout 10 300850300 EEEBEE B snglsARil onllohifl: half oh A0S
enbodi nent s, parhdeanzeﬂags ypeertabotite308] 25, 280, dbmuBOBIEO;LdJOl 151 MO0, 160,%00€

enbodi nent s, ave rt| Ie size i bout. 00 nm 0013]1In
Sone. enbodt it 31 S SRt fheayRregE pieR e s in et aflpbet 10
t oxi n-cont ai BI(DUWQOQaOtGOCi@}S%S-\I\'S@ FON1 30 AYE MThisY e ERABBARIchIsORS a k@R particle
di ameters bel ow a specifi ed size or within a specified range. I'n some
enbodi ment s, Sith 2heytdPi il nos Ipseme embpdisgnts, besyerasopartivksizego ehoug 504
90% 95% 96?/ lf91_3% 98% 99% 99.5% 99.6% 99.7% 99.8% 99.9% or
nore of the particles in the conposition. [00014] I n sone enbodi nents,
i nventive naf0g8pa3]ti cl dnsompembbdlmnﬁtsm Rajpribssfahd patitlys (ergg@otllinum-
particles (e, g bot ul i num t Bucont aji ning particl esél havi ng
di amet ers gr EXMsFON{EIAE BHHEES 1’2‘ HEBREESPRIPOTIfons digke ﬁ’é‘é@fsr??&}ﬁ“éa
particles (eslﬂmﬁel@eﬁzybf Qﬂfﬁhta%? é?ﬁé‘d’x%%é Th 38mP @I&:Eb&}ngﬁt)s e 150?1% is more
sitions

i nventive I'i num nanoparticle co ave di amet er
t he range ofthabéﬁl%, @Ma’tﬂ%,éﬁ%tﬂO%l&S%aﬁw% S6%, 97%09&66%@@91‘3%;ts,

nost of the 4 tulinu oxi n- cont articles)
within the cgg?réé’sﬂ ?%hégﬁgge i&%r%%orr%%? R?rﬁclfﬁ}ns Hioﬁ some
enbodi nent s, [680L4] conyIASbit eMbodinSIRSIMANE haidpmﬁcre%n@tmﬁ@dstdr@l es
(e.g., bot uI | nunt oxi n- cont ai ni ngﬁr&?artl cl es) having dianeters |arger

t han about 13bstantidlrdiesof pattigles o amriepinsconfrating parieley)daging
bot ul i num t oxi A& th&'tﬂ&ha%%{nt f(}?)lrﬁﬁ%m%xtsh'l dn‘ilev‘%ﬁng dﬁﬁeﬁgbkﬁ{xlcggg@(ﬁ., 20

nanoparticle conpositions have ers WI range o
to about 70 bamlonet-exn- cdrmaimngpalemhm)dmﬂemirsrpnmwouﬂﬁmmhmnmmmdleI es

(e.o0. botullnumIDX| cont ai ni n ticles) within s ch rrp05|t|ons
have i anet cPETE IR et B Rrhe Ras Shaiut Hemeabpwd 15 TanomeierS
conposi t i onsiabmeerdD RNty Jf@ﬁgpa&ﬁcla% I, %ﬁlﬁnﬂhit&lmcmwg

| arger than about 70 nanomet er s 0015] I n"sone enbodi nent s,

i nventive napispedl f=&)w;1h@ @@ﬁ%ﬁ@&lwwvnd\a@ems withig this mg@mgmmt
popul ati ons I
majority of e par Es %is I olsﬁl)\é !:\E/%bslﬁagtﬁ% e|0(:II:’§I1§O O%i’ (inﬁ%u%ave

di ameters wi tolainnccmhﬁnn@pgeclesf) haﬁagﬁxa&&te?ﬂlargeﬁthan/@bdnﬁlaﬁ S@aikttrs. In
popul ati on of articles has d aneters wthin the range of 70-120 nm
In some such®% O REnLss P?‘F\‘é & G o eling-foX Iepntai g H?ﬁ‘ﬁlﬁ%)é?ﬂtWt h

particles grﬁ@&rﬁfvc%ﬁ@ﬂn&%@aﬁﬁﬁaﬁﬂ:ié@%&ﬁbns have diameters within 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



[ 00016] I n sone enbodi nents, botulinumtoxin is present partially or
entirely within nanoparticles in inventive botulinum nanoparticle
conposi t i swsz008/0458e enbodi nents, botulinumtoxin is agsasbadoaasd he
surface of nanoparticles in inventive botulinum conpositions; in sone

enbodi nent s, tulinumitoxi nJs associated wth the jnterface between
t he nanopart ?A}(i:)tﬁl ;{h%’ha&g? H@ﬁd’z pEPs ﬁ’o%?%&f%hﬁ%?dﬁmsgﬁéh%?ﬂ%ﬁgﬁ’am%@*
bot ul i num t oxdmarhifiated with particles@rearter MRANE 20fnt RRBEndi@cat i ons within the
nanoparticle_conposition. [00017]1n sone, enbodi nents of the ]
i nvention, tHO0) ul i ndfemegmbodisegts) katulinin foxin i preseit pafiadypintirding
of type A, tmﬁin%anﬁya?l‘gclg' idveREvSrtulintBEndlo M@g cbm (?Sﬂﬂ)ntSylH%O In
sonme enbodi nents, the botulinumtoxin s pregen as an isolate
protein; in smbelimehbediordintim toxines olsdbled on thetsarfhde df hapopasiRivs imkvpaive
of a protein _conplex. [00018].This applij.catiqn refers tq various .
patent publ i BYPIGH ?Ofai’?sﬂ@wﬂ?@ﬁe 955041%%31%1&%@ teRdt sFsggjatcd with
reference. Dafelifteith QMo e ARSRSAI A End ThEHikREFon ABLiAR W som@S Used
herein refers to any nmeans of altering, disrupting, renoving, or
destroyi ng t prabedimentayhstulipiim; theindkfonnd imwommmaozerbiiliesedodat onsabitls iten
refers to a i.cal of altering, disrupting, renoving, or
H%%E}%@c@%om%%ﬁéq.

destroying t aye he skin. In sonme enbodi nents, abrasion

refers to a {ieerfical ngadmeembaditRhisgithedhddntph, thbothl@iBYioRE: is Slected
destroying the top | ayer of skin. To give but a few exanpl es, agents
such as exf offPEhGeropp pnsytipg PEivee A¢ g B, ﬁ@gﬁésm%mﬁmmﬁnand type
particles), i - t&.)l(ﬁ{ln?‘ﬁ). ; L:ds.)

al cohol s, na?pggﬁ%lg@gg?%dz#%ﬁ?’ %%enera ?gﬁg?fﬁ:@%ﬁ%%ﬁygéﬁgﬁggoﬁ%ﬂkﬁch
as t hose dessmidanhodiroents tznipitginubytoKioriopasent es part &3 fPotbini coatpleans
2004/ 009180 005/ 125636,. and PCT Publ.i cation 04/ 06954) , .and
Graham (e. g. ﬁ%glﬁat ent [15S 8ppicaion ra% P ¥anpis naent Pmcﬁt?@é/aglég. are
etc., are expréipbfitddhefddbEreddib@el on. O course, those of ordinary
skill in the art will appreciate that a particul ar agent may cause
abrasi on when present at one concentration, or in association with
one or nore other agents, but my nobeﬁ%#seg abrasi on under different
ci rcunst ances. Thus, whether or not a parfléul ar material is an

"abrasi ve agi019]depentisasion:cONd exh “athlias? eyusedhert@adielsyto bey msareted
by those of er di naé%Hski Il in the %{qt’ for exanpl e by observation of
redness or i P& GHPIRE: (ROVEEG AT SaTHPYRE thedonlayeyiof thoskin dasvBa of
skin show ngedbddihaits, WBrasih$ELRd 8hechBRRY RleansUF 285 B%. 8Rnplind Ne
stratum conmun. [000Z0] Adm ni stration: The term “admhistfation," as
used herei n regovezeer destrodveg theltdpvleysr o thesshini. du eorhé erabohiments rabtasion

conposition sulj i,s not.limted t.o an artigular. route but
rather refer Itse?etrgtoaan@e%g%% rene%cogﬁit%répgagls é?%ﬁ?‘%&ﬁg&tﬁ’{/%ﬁ?@y%%e&a}’
communi ty. Fayereakipl &o givecbuph ESeBtampleseidenBiucont xfilianls Snd aic@s Of
delivering o(re_ adm nistering that include, but are not limted to,

[

t r ansder mal , (€& PREPTFEER PR3lumpumspariclesifsits e g akphadtydeaxy 2eip obatent s
of the invengy i Ni t i d [ i i y
2cti ve agent R0 RAD. AR kol &k A0 TH FRlert | AHAGHAE AR Sy
refers to anss thutdssiesombed, tfhadxainple, by Donovan (&.p. @S Buldicagosa1004606218Mand

and/ or organi For in e ..a.su n at , en admpistered to
an organi sm ‘JZ@E]Q 738‘bq’ 8?@8&?31““&#‘8’&9‘? %§4{0§%$£rﬁ“6% QM‘?"&H ed
to be biol 096,939,852 A@TIYPublichiRPII0bE95674) S Ol BRILRY tO\RECaRaOtEH N
or polypeptide is biologically active, aportion of that protein or
pol ypept i de ¢avase. SR dordinary skidltin gheeartividl apgieciate thattai paitioplap iganhmay
protein or p i i Lcal , * bi ol.ogi cal |
et ver por { ORI B Bohy GRS, i flodujal P0Gl ke
accor dance withér dgbms,huemen ot caugerdbragion 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



[ 00022] Bot ul i num nanoparticle conposition: The term "botul i num
nanoparticle conposition,” as used herein, refers to any nanoparticle

conposi ti o toeszigyh at | east one nanoparticl e i ncl udeydraisabososise
toxin. The botulinumtoxin may be present within the nanoparticle, on

t he nanopartigle surface and/ or. w thj .m cel |.ar nbr ane definin
the nanopar ¢ PReEaEbhBBEaBRor it DBe R widor BinReR S aRRate vokin,
as used her eklowihghidrsidng didiiptioe HEREaX, o cfsRAWE @R seitrufd @shdundi um
bot ul i num ExceBt as otherw se indicated, the term enconpasses

fragments or [}0929l ons dénigistratipe Thejterm cadiminishalimer 2stused hasaipgo ekrita)
of such neur i: | ' L1V ( g

el axant act egyery {En BEbALR ARRLARC hibolibh A hifd & pocAERLS
enconpasses tinepdytduldr roombuioeiher séerotoymesovie aBepted abappopriate ante G
Bot ul i nurn toxi n,.,as used &Ler ein, al so enconpasses both1 a botul i num
toxin compl eXCfIce! oMy ARpPEmAlG RSB rEBEIISA OBHBP B U exes)
as wel | as tQeiwkhp b &Qniﬁiste?in_gL tHa@ ncRXBIBR Gre loB BAEEH) trBQHM]UM tOXi N
(i.e., for exanple, about 150I10). "Purified botulinumtoxin® is
defined as al@mys¢wametsskenianchag Inseitain embedments of thissnventiom| | y

i sol ated, frqQmother. pr LS. ncluding protein that for a botulinum
t oxi n conpl e%@m&ﬁ%ﬁﬁ?zﬁsg@gf%%aﬁl. may be greater than 95% pure, and
preferably i 00geept er BladskiQfYupivetgedh 0saised hareid] haphrasdkitidlogitailyne
art will appreciate that the present invention is not limted to any
particul ar s8eFESLEt” Foera e MybEXIcA thatBes asiixifpinea biplegigalisysipmeag/oh

for use in a n j i i ‘ i rom
O ostri i um B oy Mg, ASuREAEE R WREE AR IRY OB BRI B o
r econbi nant | piofagienl effeat on thadetgaieh| is eonsidegaio bmbatldgicallly ative. In

Cl ostridium bot.ulinum,..etc. [00024] Cosneceutical.. The.term.
Cosmeceut  cBREHIEL AN, fTKTe 4IPSO Ry g R ey ety
exanpl e, benggyion BEHAKpERIPEr JoBideple) thithBirePRISREGRDINOLiBal GOFBL dfGhe
and pharnaceutical properties. 'A cosmeceutical is generally useful
for external PEipR PEeRlyRRREde b5 typigayveferrhd tocasrip biologienlly raciined pattion.
physi cal app X e i . i C [ Lions
et udi ng. bap e ot FCESBHEleER dtBhecte 1 RBYGEATUCRERRS: N3
etc. To gi veihventian. f ew exanpl es, carotenoi ds, phenolic conpounds

and/ or water soluble aptioxidants may act as cosneceutjcals.
[ 00025] msne{qﬂg'ﬁ'lomm ?f#@mmwpfvaw coppeRter:-c Theerm AERm | s used

herein to rehﬁ{ofg icR ofBb&iabl,Y afieh hediC ATReH Hy%éﬁﬁcl@%ﬁsﬁﬁn%e

or more agents having cosmetic propertiés. To give but a .
exanpl es, a &kt egstfone nenapeitiste inglyddsdotuliskinioxdnf Thakotplimun tokin oay

Lot o, L 1oe SISOl BFTFLARAR. b LSRRI LA T
li pstick, fagli@dllapaekbone iefiiad the@bnopattR@ner fornul ati on such as

shanpoos, rinses, body cleanser, hair-tonics, or soaps, and/or a
der mat ol ogi céﬂ““@%ﬂrrposi Potytgn tpiirnasths tergn Yhomulingmdpriantas usrs) hercin, afigss to

patch and/ or g%ﬁ&ﬁ‘otoiiﬁ%%]:g otk Jrﬂ?ir'ﬁ ?{%%La?foﬁfeﬁyitsé)inﬁicateﬂ,e

spreadabl e c osition, typicdlly tormulate ication to t
ski n. Cr eans theygincaichbypessed @agmenis ayiportamd (g, thalipht chaindntVasthd hamtyr i x.

Creans formul ated ,acgordi ng .t he .present .invention may.contain
nanoparti cl egl%éﬁc?f ﬁ’é‘é‘ o Oé%ﬁﬁ&aif%ﬂﬂg@%gm%ﬁ ?céletX/(eo%rf‘BP%’feerepaxant
penetration G&ivity). THe $his8 “BRORRM tdxd, 289 used hetbherdcbRpsdsbd the! BOlinum
topical admnistration. Such a creamcould also act as a carrier for

i ncor por at ed ¥t ¥Fetapes 4.8, &. D, EoF. aad{hpBetulingn toxiny 63 uder harein; alep n) .

Lg?glzm Di spe Eﬁéo%a&%gi)&ﬁla b-gﬁﬁin{lr%rt&i;l ‘3&%81%& %zl e‘.{%ﬁ&%ﬂ[&' tHa3 05‘,36%6, 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

d



refers to a liquid nmediumin which particles (e.g., nanoparticles)
are dispersed. In general, a dispersion is fornmed when at |east two

i mm sci bl svombgedsalrs are conbined. An "oil-in-water" dipgRarsstoen4d25
one in which oily particles are dispersed within an agueous

di spersion di A "water-in-oil" dispersjon is.pone i.n ich...
aqueous par ?&gpgg%é’ruée’&}uiﬁlgﬁ%%&y\lﬁig(r?ﬁq?{stgar?9§ P PG Sg%ﬁﬁff 8%9&%‘1‘ the
Those of or damadly ageedidte tHat the peesaditinwintibn BRRE Bited ® dnk hrtiduldt SRegefON
can be forned fromany two i mmscible nedia and is not limted
strictly to BYHWRWAIPHh Grexyapiedotlmym texinforysgimaccqrangegyigh the present
"di spersion WTTae) . i.eS: 1 jon

medi um not wi {}ﬁg%tz}iar?d? %1&2?’&@%}% ?’g&ic??nﬁ%%rp?égi‘%e épﬁ ? éegg%ﬁlg%lﬁls" and
"oi |l y" cat egsymitlesized, OR8] drdmpd recarmbitantlfh@ et By mhdseadlapoudaaisadsthéral so

"encapsul ate!, or, "encapsulating”) is used herein to nean that the
encapsul at edﬂ‘gﬂﬁl‘fsﬁl‘%gﬁi’fﬁ@f’%’f’gleif' surrounded by another material. To
gi ve but one[ggaqip! €, GodleebPRhL Atete@t tdokiReRURER,” GBuskd heRR, WbRYM
toxin) may be encapsulated wthin a nanoparticle in an inventive

enul si on. Suety agsnidpgulfen sxempleabenzeylaetuxedean retinol) tst pokeses bhih bogpetic
exanml e dur 1 45 MRAPRBGE oo RTE R chisis feaflisas eI RERH tBfbrah,
Cocdel Tvary o o e L poaE Lo the |
present i nveﬁ??%???u@%_@ W%@Pﬁ%‘_l W&W@Fi@%ﬁnﬂﬁdih&@ Beidinifed tRrgamsy y
nanopar i o 60 orunas H, RAGR, ot T RE S AN AIRR TR RS, RO
conj unct i on eémprmdnaopirtiatdresiuhlrentiotidardiiinsy atieecameageictlsi s

conbi ned wt opartjcles and/ or. na rti.cl e conpositions; I .
encapsul at edthc?p_f@orrp! e %W?’%iaf? P’g&ﬁ’%‘dqﬁg%ﬁlgnfﬁs&?@@?g@#mﬁo& é?s‘??)@i‘eé?lﬁd
Wi th a nanopgyrefeé ta iopicelly Asftied 8EpEMtidnthALSRARE Gnd 6 hH@ a@Ht€having
surface of a nanopartic]e. substance or agent to be delrvered in

conj uncti on TSR RIGEEES £ slye BR s axamplsara josmeticorpolstien way beay
ormaynotb-aﬁl . nd/. or .

nanoparti cl eg%[g?rpos%?lh%ﬁr?g#h Qﬁgg#&%aeh@%l%?magg&rm@é lﬁg&ﬁg% el IR Erea S|klr111
conj unct i on wmilkhemaliapistioncinesagandéa, enauliggmaticin) @alcompiss,tlipenck, fial

or may not be attached to the_nanpparticles and/ or, nan rticle .
conposi ti onspf’(fg Oég"scfﬂ? gtk BlﬁmFBFQf’@él&%Pﬁ S‘F‘F&rﬁ SRATEROGS TiSESs gg‘g’ Alep@sesy edtant

invention, theid] @lsessCaldior adletrhMSloaREINonPBlitiNeERY ab B 16GRR] MBGHdnP el
Wi th a nanoparticle or nanoparticle conposition is botulinumtoxin.

[ 00030] M cr ofedindpatabicknd/Pheprayr m " mi cr of | ui di zed" is general |y used

herein to de pbhe co Lt t hat have. been ex d to hi.gh shear
force. In soﬁr’@bteﬁbodi %’%ﬁ Jg (}?1@'? He icﬁmtrffgﬁ?tofaﬁgreg‘ga??geocé)ﬂﬂoﬁlﬁ “have
been processsgically fubmuhsddrfon®plicaionao dR\wkine GeBoNdtypiSally contain an oil
"mcrofluidizer." Howeyer, .in its_broadest sense, the term . .
enconpasses gﬁ@or Wb'i‘féﬁ"?sﬁ‘?l‘n%% Grgamsp, “@F}S‘ﬁ%@%_tﬁh@ RTESPRIARVEREITL e
by any neansmag%nt&iﬁ%ﬁmlp%nicms%d g%g%e b RS RNt ﬁa%dgetnlﬁg}g}a ?Elge%aﬁyn

cavitation or by high pressure h geni zati on. tern
addi ti onal | y(e-ghi dlsudhemepdricles thraygtobe skidmpm wpizrlediniyiseativos Sueh 4 0

hi gh pressure, for .exanmple about 15.000 psi. Ip.so epbodi nent s,
such i gn pr St B SRR A Bifler Pkt paftrh (s ol Guammufniot

26, 000 psi; béusamerogimodi ments, it is within the range of about
20,000 to 25,000 psi. As indicated, high shear force nmay be

adni ni st er edi®02Pass addisparsign gedizm:  Fhettermmihspersinatmedium? as uses hergine, a

M crof | ui di ZRELE )y SRS (; g i Qi i

Cor poration) or 3t ﬁéﬁﬁf@%@ﬁgg\%@é&f m@%sﬁ? glcgll z gr%f? %C;e%%/g iesg%r(s)?ds In

provi de hi ghgqrerd sudigpessinh ia foresd hamtit leasy v nemiscibirsatérjalsare ebabiatd.ng

the product /gmh E‘gflj-%nwrge(r:’rcﬂgphe?srllgnefs%ng ?n \?/}ugfl glfI]y gz?rltic (e:sl ;EIZ dIngrseS \%iethin an
aqueous dispersion medium. A “water-in-oil” dispersion is one in which aqueous

particles are dispersed within an oily dispersion medium. Those of ordinary skill in
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system ... consisting of a liquid dispersed with or wi thout an

emul sifier in an inmscible liquid usually in droplets of l[arger than
col | oi dal wa mes/odsertl i ne Pl us Online Medical Dictionary,pcyRrseooanis236
Webster (2005). The term "nanoernul sion,"” as used herein, refers to an
emul si on in whigh,at : - Of Is

dianeters in thehwgr?ghlg?%ﬁe @%2% @gﬁ%%%%g\%rﬁea eﬁﬁaﬁ@g{r}&s)tng%lﬁznbﬁlt%%%%e
of ordinary s ishot limitétestactly, to@ombinatons cfiagueous achailyantdi. | Tledehy
droplets or particles gne_thousand fold spaller than m croenul sion
droplets or p%?ﬂef%‘i"b@?&[”@o@ﬁﬁ%mﬁé‘?sthr%dgfm@y &g@arswef@dﬁemt he term
"nanopar ti cl gotwibi@hding Madif ¥ RHMdnch ScBA¥i“AghBudH AR QleghfsS than
1000 nanoneters (rim. In sonme enbodi nents, a nanoparticle has a

di aneter of [828} han Beopsulered aSheliefh ffentapsnlai¢d® (dlae (‘awapsulBt”ence

Foundation. Lpn .sone.. odi ts, .a._nan ticle has.a di ameter, of
| ess than 1007F ?prﬁgﬁgggﬁﬁ 'ilsgg erin @%eamgtfﬁ?gwgncqpﬁ@-eg ﬁ?tgg IHPTRISIEY b
Those of or dsurtyuyidekby dnothier ifageriall tToAsiVE bRRRE @dradle, ol idlbgicdlieacti®s Ment

"nanoparticlf" as used herein describes the dispersed phase in a

di spersi on oke£nRAEiTgA oK% PRISAGRSHPE PEhGARRseparide n AdnyRIEye
herein, the N i i,Lid:Qn. 41 on
that 1ol udes” apiToounr alehpshleoR SRES aLhiea, £ Bl SuAMY CFATRARL S
nanoparti cl enoopposictcomposisoraleyn f manoemuabibe); forenample darigpar t i cl es.
Nanoparticl e _conpasitions described herein are typically enul sions or
dispersions.n?%gﬁgagmﬁﬁbodinents, a nanoparticle conposition is
stable. I'n sguexgnbodi RRBLSmcRHVATIPPAS tie herefO RPRHsE fliveRal4tfes one
or nore biologically active agents to be deliveréd in conjunction

wi th the nanegéinciien wsth” rafers bnibe sodolivemenf &vo ariveore thimgsafdn patienlar,

iti ] : Lon. | SR ' d h f
or anary. ki ProRRAREHERRF Bueidon s pdfs BREC AT ol R i il of

prepar ed acceabiblopicallp actine agwati widbineeriza Aandpagicled afdlor d@bpaneeap! e,
chem cal or nechapjcal neans. In sone enbodjnments of the present

i nvention, aSHBRRSERRE ¢1subLaep o8I dekivessdsin spaiuneipnavidy neaepasiicles
sanpl e to m gief idisghZakd [ ; ' ljon, a
nanoparticle conppgﬁsiég]n ?lgagﬁbgégﬁg%ngmt ghl?ﬁ%tsdéwo% a{‘&g%%ams%#@/g%ts
and/ or is subwrpnsitioal;liyefcapmlatd drapinplatd) vennmded BOGBApaGtles; is
contam nated_w t.h. . The phrase.' no ontam nated with," when used
herein to re?sé?m{&sd ‘amt}ﬁgﬁlgﬁ%qﬁﬂc&? @Eeé%ﬁ%(%&?f 5@5(}%‘%&9%@}%@3‘%3&@
"substant i al hahobaréieleOA subkteinddes G @SHAINIBRA A LdnfilrRtiGOWRR ildpBificles
cont ai ning no nore than about 50% of the recited material. For

exanpl e, if #HRIiepenarticds omRNsiEss Tep AT MEY sal b covalply linkpd tothe i al | y
free of' parti : i J i de .

no mor et hanaoear Lty AT Ee LapRihCea Lot B Al b Bl
di anet er s oubwsiodpmotiont wigh namngarticlen arsbioreaeorodtileresrhsositions fay er inhpnot25%
of the partigle r ut si de of 'the range. |n sone enbodi nents,. no
nore t han 2055 at%@g/%detf /%nai“?%m@B%ﬁ“%ﬂ%%?’gT&%cyﬁ@%Poi@%S Borrsomtign goy
7% 6% 5% ftees3% mdl erdBbdifleYoPhe bRIS Hvehfish, BRITibIGLIEAIRM G agent

di aneters outside of the stated range. l%00035] Phar maceut | cal |

accept abl e: d¥lvered inponinsting Bétha naadnaytide eropnapdrécle eemprsipnhebailmum
refers to agg)?ﬁns that, within the scope of sound nedi cal judgnent,
are suitable forf use in contact with the tissues of hunman bei ngs and
ani mal s wi t hil@03@®x c es sifiteoubdicet: tThe térhd frhiafdfRRiizedl [saiegérally @SR BB toOr
ot her probl e(ri’n or. Cco Ii.c,ati‘gn, comrensurate with a reasonabl e
benefit/risk ‘?Salfﬂ?fo‘?ogfpee@%ﬁ pidivg beenirapesed i high ehgag forges Inseime her ei n,

refers to anymposHBLARL! 8 ifenfAIRRNBRBSHiA 1S bHREINEEbY Yo Used tO
gener ate a nanopartl cle conposi tron o

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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according to the present invention. For exanple, a premx is any
collection of ingredients that, when subjected to high shear force,
gener at eswmzogessiorcl es according to the present | nventprOarus2008/0$0sE
enbodi ments, a premx is a collection of ingredients that, when

subj ected to_ ki (.Gl Ltion
such as a unfiaRPRelBhEF o HEREISENES o ARBRAhY TSROBRE IR NG
l'i quid di sPeemb@ﬁrr?Bﬁd,i such I(l;igﬂ pedshiee is&iﬁﬁg@ﬂeﬁhﬁgewgﬁdmimﬁoo E}dhb@&ﬂl&(ﬂloe
nanoparticles within the_ dispersion nmedium According to the present

i nvent i on, bBiliJ’!niSH%e_f“gR‘ihﬁleﬂéy“é‘i‘g Baa ARl eRoYt AOORR ot HIR0ESE The
prem x may al0aeantigh &e@ﬁﬁr&rmmeeamﬁifséféda@tpggsggéi{h%ugﬂtaﬂ%sﬁﬂﬁﬂé S.

In sone enbodi nents, "the prem x ‘constjtutes tron.” I'n sone
particul ar esisbdsfent:sunple, aMicmfhlhézqn? BrocassomMiocdeidins tGorporation/MEIH

and/ or anot her bi ol ogi cally., agti.ve ent . ..t he .bot ul i num.t oxi and/ or
other b ol o9 BRRTAOREe e S ATYES JARFOILEFETT S GuP BTG ES Risaire
force is apphiddrebfliahtiEigR kAl Xate bPRQSI¢IabRE BRGICUUA thidi@h heEthannels to a
"refractory” as used herein, refers to any subject that does not

respond wi t hhigh velepibefos gize reduriaen todhs nangcplefrangeoviina gluids spiilin (e 3ndds
Pone M . tlcal comongiti |
observed by Bbl s EndheIIDGEH 4B S TR LRl AR R Y

The t erm " sehighadiwtities{in &tei ramge'of 36-308 @ds)h exseha fluidekizs the hicrobignnels it
situation where a subject has.the ability to admnister conposi tion
to him or heff&wetwﬁhgﬁ?{hgéaf&h?fﬁ OREFPEHNS %m%mtﬁrﬁh%ﬁ%fhe
enbodi ment s ﬁﬁid?é&ﬁeﬂéﬁ&&ﬂﬁ%%?ﬂwemsﬁrb ko BOTM/4) iidIALS LRI B RRi o Hi SHeFBdn
outside of a clinical setting. To give but one exanple,” In sone
enmbodi nent s 8fat efpenvenfienalitenhnolagies cleatolisiomaesult ip mysimg mmsubbdcron level.

adm ni stered bj i_n,one' wn._honre. -[.00039] Snal | ecul e:
I n general, ggé‘(rgﬁ%ﬁs’ ?"érl?t%i'ﬁ%aéﬁfl %"mﬁ’asc%r%éeeslpg?sﬁaf({rﬁa%ﬁgejsé%etre%u ][Ygléaré#
organi ¢ nol emitieg bhatitiphask easdstih g Miafuidizd®P koBR1600 In 6483 ehBodinéds

I n sone errbod%rrents, the small nolecule is | ess than about 3 Kd, 2
Kd, or | Kd. ofe BEsent dmsaintme segpledh dnisrpdiuidizad Suough oxgoguesie highshear

about 800 dak&r@égsfor(@egir?gl(?)?tia’e lésggrag’abéﬁq{)%inétgg Q’SO&QQH@P%iB'fSegtkgﬁe D.

In some enbodi nents, nol ecul es "are non-pol yneric.
enbodi ment s, perinal df time ie g then abaut Ap8, 76,08, di AP, opbpiinudels), Insomer no-

acids. In sone,_epbodi nents, .smmll .nol.ecul es are. not cl.ei ¢ aci ds, or
nui:l eot i des. e?hogb@ﬁ%g’gﬁ&gﬁiw@e 1§ Wétﬁnu[ APl ]25 HB’E“IItESa‘Eg%*F‘é%‘PdeS
or pol ysacchgshéasbodiOR4 il of tiflees 40 sleafdse In soMedmiRRBhRof 0

nanoparticle conpositions herein, means that the conpositions

mai nt ai n onethsinyepien, aspmpleds gnicrafbidizesh ykypugh a single genagwis t¢ bigh sheagj ze
range and/ or g st L] [ ! er a.; L.od» Of | 14

o emboi mars S BRI hElas SRR bR RlorbtiTBcaddh o,

i s one for wWi08Bl}t he aNercagalsper t Agkmubiands trhdigomably idefimadia tiel 61 ‘@s a
size, the range of partj.cle.sjzes, and/or. the distributiaon of
particle si z@%?eﬁ:'e.?ns H@%t%?ﬁﬁgﬁf&d‘ﬁg}?qw é‘?%fb%‘ém “tédhgnat ed
size and/ or Guh&CHE: RudPshuaMAieiopleR 8e1ater BiaA@8Noilla siR» NAINEB1fsor a
period of tinme. In sonme enbodi nents, the period of tine is at |east

about one ho@ing HedisweDistiarsely. idertigm Hebspra(284§). oFhet teme “nagoerhwlsion,? as
hours, 10 ho , e ne (1 e two (2 ek ne (.

ot b 1o ¢ S efE xéeies (68 emBiSn st W 1end Wint 8 ot B Ry P Btk

Emg'; hs, sihx bb)e diamettfrs in i g?ﬁoxﬁﬁér shtmﬁﬁﬁg&. lﬂseﬂll(béﬁl%lddi‘ﬁﬂé&lsy tr}:gyuédf\/e
12)- nont hs, twenty-fou nmonths, or .| onger..|In. some enbodi nents,

the peri od oPregTaRe il m e %rtnEz Rpapeenulsioa gheESEe edronlpts 9 parfigles one

twenty-four {2fdaniPelk s llér‘%gat.n((:x%}c U&ﬁf&?cﬁ&o#ﬂ\éﬁ%}‘?aﬁi&l@. months, two (2)

nmonths to five (5) nont ﬁs, ..rFor exanp a popul ati on of
nanoenul si on{49882]i cl esNimwpstbie cAedsed berpinpthe iered nehapastipds” refersge rat ur e

changes, and{ad%{iclg Iﬁ'a\(:’lgga A %?ne?e@%f ﬁasﬁ% 'ibdoy na%gm%tré% (Hr%?oﬁlasl;)gﬂe%lrn%%dzjn{]engspe
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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"synptons are reduced” when one or nore synptons of a particular

di sease, disorder or condition is reduced in nmagnitude (e.qg.,

i nt ensi t yw®zoososgurency. For purposes of clarity, a delmgmisiodshes23e
onset of a particular synptomis considered one form of reducing the
frequency of t i e

condi t1on i net e 6P eI Riohd e Cbl HBuh WG ARl Ry MRSk A v
are reduced wheecitthehatelp torm figknopartele®ad tsyd béreiniesaibesthedisperisekpiase i n
the selected.area is reduced. Wiere the condition in question is
muscl e cont r 4t HFRESIQY RAYHEORr ¢ reduced when the nuscle becones
less tense apgorsye 1 AGEHdd cnpoifibn! ALROASdabe £hE REBSEALe
invention be limted only ' to cas where the synptons are ell m nated
The present compositicnil refers ¢é &n}mnppsmgmﬂanmchﬁ%attl¢aem¢mnommﬂe tThat
one or nore n%) |s/tare reduc d and. t he COI’I?I ti o t?e subj ect
' ther eby " FIRY G BGENS afE AR ROy BRTomn

[ 00043] Ther apgidphigleb. YNﬁiflcfpﬁﬁiclé/@mi}iﬂfﬁquﬁs dee&mae@renﬁre ty’p,xcaup emuRIdHs or
"therapeutically effective amount” neans an anount that is
sufficient, WisBHSIaBSylaiseneealodisents, 4 pasicpartela compesitian ipgfableon wime

susceptlble I 3§§!

di sease, di s%r gdgleﬁtg Oigérﬁ Fg %%OS%@%IU(%‘%%%%E 121§1;e &&&% Fﬁgﬁa&l?%e
art will appa@ntsabéeﬂﬂa\temdhﬂ cbmmntiohhmﬂﬂbenanopadnb}ps ehaf%ntelemﬂwoammtst
does not in fact re I]I‘e sucgessf ul tre iﬁ‘f@ achi eved

particul ar i HE0A! e‘?‘éﬁ?ﬂ?@“‘oné“l??é’f"ﬁrﬂ beapRretipled éiﬁl%ﬂﬁ?lf’f may
be that amoupiditdraiipiome Qﬁ%a@a?ﬁ%ﬁ&p‘aﬁiél@éonﬂy%&hbﬁ% ?*5%@91% Qeictdthg to
response when adm ni stered or delivered to i can nber o
subj ects in n@e@adablswmm@a@marfpr exaples cquealfor mbhayuqahmemt dogbme

Uner apeut PPy PHERE R PPk RS s oo it Al tniipparet o

refractory sumjemhgaea&n avEemecrbDMdiRatRay ah kahé émbdﬁn‘fabkﬁbofﬂhéﬁnv@hthdﬂ gal
efficacy is not obtainable. In sonme enmbodi nents, reference to a

t her apeut i caPWPé‘F*F]é@WBSIH%EMCHﬁQ kot yseod faifcwlveatsandarunt as
measured i n Qigadfiall{OEe TRGGE fdifentd, SSUES. [00044] Toxi ¢ sol vent: As
used herein, the term"toxic solvent” refers to any substance that
may alter, d[@ﬂ&ﬂt reﬁm\ﬁentaonnaﬂe&wal@yﬂmp}mmh‘adat containgrsatrel. widls” wber d

be under stood one or di nar n.the.art, an animgl's t|. ue
oan el ude_ e st odaritle compdyidetoio o s M sunidlR,
junctions, biet ofieddeRtEbacdh@spar@ls comifosiiortoRtalnit fEMORREIPINGES 50%
toxi c solvents include dinethyl sulfoxide, dinethyl acetim de,
di met hyl f or &hthaeecitehmgtesnlo gy examnlaibe n@opq&r@pbﬁp@eomw s#ig 1o be
acet ates, an 0]

M reatmont - (LPSERMRY fp PP PR AHAE Damchs O RSOTRR bEe YRR, o
of a bi ol ogi n'ﬁ)l'd thaiaahiouy 80% @€ the platirdes pathat edxﬁgomxrond:@mmahahxy outside of

all eviates, anelior relives, inhibits onset of, reduces
severity of ﬁ’ﬁ %W%@?Wﬁgﬁ@@ “E)Cfregﬁézg %&S‘ﬁ‘ﬁﬁ utage of the

features of Anpartn eiHeRmbAHRRAREno %&%Q@ﬁo%,am@é qiRoL Qe 4R o8- 19%,
facial wrinkles). Such treatnmenf may be of a subject whd does not

exhi bit si gnd3%f 12%e 00 98u APk, 7th. S8@ S8, 4&1& S, %, 1% 8,50 ordessdif thegarticles
and/ or of a ts |y early signs of the disease,

di sorder, rﬁ%r%eﬁ%gnglmgﬁ gh[eesFagegtrIXnv%er y or additionally, such
treat ment rraw0b55]of a Bhibpracduriedity acehiblet Thowem Ophaabeutedighbiephsit”
signs of the rel gvant di sease, disorder. and/or condition.

[ 00046] Uni f orhsed Aereine FeieTs fragents that. withim thsseepernd seind f}l‘-’rthaéﬂéig@ﬁ%‘earﬁo
a nanoparti cliecRIHOREH Ohtadt HithtRe §Qud JFRLRRRD dGRTRASHHARR

iny

whi ch the individual nanoparticles have a speC| dﬁrange of partl cI e

di anet er si zesessE@rtogranpirdgtionnalkeogre respdrsdj aretites probleamerfcomplication,

nanoparti cl e.&o r?s%'raewﬂh%%ea%&%ble%e‘ﬂ%t? Skrt'he di fference between the
[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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Brief Description of the Drawing [00047] Figure 1 shows one enbodi nent
of a particle dianeter distribution of a mcrofluidized botulinum

t oxi n nanswnbgosm? WO 2008/ 045107PCT/ US2006/ 046236 [ @QQARbétcaumss 2
shows one enbodi nent of a particle dianeter distribution of

honogeni zed botul.i num toxin m croemd sion. .[00049] Fi gure,.3 .sh a
patient att eﬁ%ﬂdﬁ‘bgt SRSt ?"oaﬁlpégr P& IS(%‘ r?8}le°/&’)°n§ﬁ§ t wo
weeks after {ngesd@intsBhat] @percalbjecarditahigh sltdat e berRPatésnaaBpariices
conposition conprising a botulinum nanopartjcle conposition. .
Descri pti on &fcowing taitﬁe PrErbiyedionniotRmespRodinens o)preaix if @ sdjsetion of

I nvention re o} | ' anae ' QPO hhd usef ul
for cosneti ci@{r’]ﬁ%rlr}%%h%’aw{%dr%g{pcn{gg&ggﬂmngmg%ig%{% ngs, b%zi{gagr esent
i nventi on prounpegicnystierssa dniformp mechpeaitivle cvarpopidivt.i Alpeersiamiios containsa

t hat i se botul i t OXj furth i.d thods of usi
Such conbos: [FBRG-PHEDR G trfitBsrcbmp AT Bk o e

treat ment relitgihake MSEHbRMEGRRL rAGbHIi BEY SeseaVRkafiohVddiinubitoxin
anot her enbodi nent, a nedical treatnent relieves hyperhidrosis. In

one enbodi memmey ako beéneluded in the aromint Thaprembemay Rise contdinRnest meig one
ebodi ment , E\{rﬁg{naﬂ{sl&gw b5 dbeHi3N A lezelt Dt SR SN srirutes a

m crofl ui di za mnis 'on" 0 ul rnum T oxXi‘n nanoemnul S1'ons
may be per f ogstebrdyin s&hé pattichiacdmisbidivgeridin wiath thi ptehes idcides botulinum
i ntramuscul ar injection or transdermal topical application., Botulinum

Toxi n Bi ol ogiPX! fpserhiolagRsitvaenye pasTfheEpRiymp ARkt otheRat ur e

by the anaer g dpically active agent) is in solution before high shear force is applied to the
premix.
[00037] Refractory: The term “refractory™ as used herein, refers to any subject
that does not respond with an expected clinical efficacy following the delivery of a
biologically active agent or pharmaceutical composition as normally observed by
practicing medical personnel.
[00038] Self-administration: The term “self-administration,” as used herein,
refers to the situation where a subject has the ability to administer a composition to
him or herself without requiring medical supervision. In some embodiments of the
invention, self-administration may be performed outside of a clinical setting. To give
but one example, in some embodiments of the invention, a facial cosmetic cream may
be administered by a subject in one’s own home.
[00039] Small Molecule: In general, a “small molecule” is understood in the
art to be an organic molecule that is less than about 5 kilodaltons (Kd) in size. In
some embodiments, the small molecule is less than about 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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gram positive bacterium d ostridiumbotulinumand is a potent
pol ypepti de neurotoxin. Mst notably, BTX causes a neuroparalytic

i Il ness | wgneoomosi@nd aninals referred to as botulism pﬁ-’f)(]gi@ja/o_mz;;(;
apparently pass untenanted through the lining of the gut and attack

peri pher al 0, t oxin int ation

can progr ess EAJ# f %}%euﬁ%%df@ﬁgﬁbu?% Mr %AV}VIH%"&S O3Ad pseﬁ'gglgkﬁﬁlet g’

paral ysi s of sctd’}]@emlaﬁﬁhérat of the iniesticas a s@bld rdedfatticld &RGB ¥ dheifer t he
ral bi ol ogical  agent known to man. The LD50 in female

nost | et hal w
Swi ss Webst ePincke qvemes paiplersize. G6 MASHENR PRjick size) taara@gmﬁ@a«twls sizes,

about 50 pic m#}t f

nmol ar basi s, &%ﬂrﬁe ‘i:hggfgggut Idlé??& (}é"eﬂ &Cém&% qtng{t]m{%I%%

di pht heri a, dmgn'ateﬁ(s&erancﬁ/br Quisidé MIgmted rbx@rmﬁblzesbammoﬂhm&n fbyapmtel,
about 30 m'II%on tjmes nore.l ethal, than, cobra. toxi gnd ab ut 12

m o 1ion tinmeSt HEF-InSemgambpiiments, he derod < Hynis aéf ag{at O‘Et(flme oy o Sopg|

Aspects of Baab&fimehts Bfe%ﬁb@oﬂ_%b RSabohte Bhad. 10 A%hS Sonk! 6%)691 g‘l%eek,
Pl enum Press, New York, 1996). WO 2008/ 045107PCT/ US2006/ 0462

[ 00053] The diTG @ @ﬁ@kswmqftlypw@gﬂvetwm@ﬁ montmrﬁnecﬁ)rmmuhsyfqm (4)meordhs, fis¢

o al vai s ¢y RHR SR ED At Bebl1®) BSHEL BLOR Boblth ik BE Chatcirc o
is 500 ti nesumr;equ(mtnohhﬁmrl1sng81maom&mmmsdthbpeﬁ&tﬁoﬂmﬁ@lsof
paralysis produced in the rat. Additionally,  BTX-B has been

det ermi ned t ¥! OREHR @OPW”&GW&%@% Q5 64 sronEs oty Ry wesdsite h
is about 12 fidRS(1b\8omhi, fm& %‘z)%ﬁhsf terﬁngf}S rhonth Qkhqfdi“e&ﬁn leliehs

known t hat botul i numtoxin upon 1 ntramuscul ar | nj ecti on,
a shorter dupepulasionof nmmulaoyl partﬁ:lasss sibsotedds propmiged Stotaganexﬂfreﬁauareat

t he same dose_| evel Bot ul,i num t ox appar en nds w.th
hi gh affinit 8-l rﬁgfglahgwgla n'r‘f’é?ﬁ%r?lg&e PRI qsﬁ%gleé’ﬂp?lﬁtt’?ﬁ t he
neuron and bmainksn & BReer 0aht Détatd Ringé gf&0|fbﬂh$(amhﬁ09e5§]a§f)i Ppkd <ALy

t oxi ns have been_used in clinical settings for e treat nent of
certain neur bhuod2Qina. ths waspemulsion isstghle-t Ferspae suabpepplations, pagjerity is
approved by tgeol iy

of bl ephar osltélggently m%bro ggﬁg/ﬁuaésb% %zgﬁ@%n?@éfé /asdga/g nﬁfﬁ/@%%& iﬁ g;%

bot ul i num t 0%.6/s 8. Brey §8%affh e trioye. Nimsema emboditnepBtof tz)in esnton wire
shorter duration of. act|V|t as con‘gabqygl to BTX-A.  di n| cal effects
of peripheraf nﬂ‘???%ﬁ%ﬁ&’ﬁ?&?‘ IQFrSemprisPRbqidli (Pxnanf/opat Inashorgihisie ek of
i nj ection. ThigldbRilE adtived éﬁt'tﬁé‘nﬁfop&ﬁektcgi%&)élﬁoﬂﬁlcbﬁsfldefréd)é@ﬂlf?e Fhpol e

i ntranmuscul ar injection o X- A aver ages about three nonths.
[ 00056] Al t hotRikerration hfébibbgwailhmvp egénhée. 3eb®ulypmtoambasrrammayled mhﬁhbl t

rel ease of t g t he ur.omu
junction, t h@?“ %g%gg%g‘%qﬁ%éscgt% teﬁﬁgﬁ%@ er en undeﬁ? ge %ﬁ&?tf ({J ?I}sfs
and/ or cl eavj0fgdxihese Suﬁﬂteﬁl&tﬁ:ﬁn thubfeer”ap Liscsli Heen, réfors t@x@mmlmal to

botulinumty A and E both cleave the 25 IC|IodaIton (10Q)
synapt osonal ‘E’g@gé’&i“é’?’é’&’%}aﬁ? ?‘% WS‘ZQP may, he deliesred ofradainisterere Fant

amino acid sséay@m%um&ma@b@ymr@m | Lot é@tg}g H&%@%&{f&%&?ﬁﬂ D,

F and G act on vesicl é-associ ated protein ( VA
synapt obr evi kimstagietch Iea@ny smbodigieets of dw\iresgnttinenpomtties subgtt @ a human.

different si i nal | tulirn e Cl1 has. been. shown to
cl eave both @ﬁ%fm n a%” %Kﬁlgrﬁge u‘f‘ﬁés‘é""ﬁ?f#‘? éhec}érgsqnhmﬁggwgm sm of
action may affsmpton{sn@e fegLaddi %e@@ﬁ@&%ox@@%ﬁfonﬁ%‘f@?h@i@m@; d@é&%é QAfvoRfer
t he various bot uI i.num toxin serotypes. Significant it is known

that the cyt¥<sondigen paadycedin @aa@lué% (e clafepsitye thrmuﬁfg%tl’ow eamppses of

SNAP- 25 ( Bi 0&5}@.&! A ofa phR R %?i%

synapt obrevin ( quaygior dé%g I\/é’]aﬁ 1 Iﬁﬁé@é Cotfbbled A8 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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[ 00057] The nol ecul ar wei ght of the botulinumtoxin protein nolecule,
for all seven of the known botulinumtoxin serotypes, is about 150

| cD. | nt emastaosrgdsyy7 t he botulinumtoxins are rel eased lpeT@so®knidtsal
bacterium as conpl exes conprising the 150 kD botulinumtoxin protein

orp! ox can. B8 LG SRR AR BeBirt Ainteld dmRaBieRt
and 360 kD f pivemtionB@tlishitgduwilst ©)cases hpesthBsansiokts arletimappal ehelpyesent

produced as only, a 50Q l(fD conplex. Botulinumtoxin type Dis
produced as BOERiosgoenlesllysantsmplatesiyeatsifpt dieh dhat pne gn mere sSEEPIGMSAHFFF

toxin types Fqang di}rg}c?fh@ CM&M?&?(@?%& %é tﬁ&%ﬂ%ﬁ%ﬁz%" , 2Pt of D

conpl exes. [00058] The BTX conp ose’ conpoOsitions having
nmol ecul ar wetghplstehyradmtivated.nan about 150 | cD) are believed to contain

a non-toxin glutinin pratein_and a non-toxin and non-toxic
non- hemagg| u[q% ' prot eﬁ‘.’&?ﬁ%‘g}é’ SR GROTEXiA ‘ﬁF%ﬁ%rPlﬂst%ﬁﬁﬁnch al ong
with the bot thbmpeatica) SRl eSHherCHERIsIa8 riolst thalieyaRtieMeWh&! oXi n

conpl ex) may act ,toggrow.de_ stability against denaturation to the
bot ul i num t ojdminififrectglaa iadividpal suderingolror gasusseptitlege o dispeseadiberdernhen

toxin is ing .t I s L S| t |.arger..
(greater tha?&é%gcgp éﬂg}@ t{:’ é&%gtr#ﬁ%/%%% %rd%sv?gé%g’hap?)og%%@l}oﬁ u moggf’ﬁordmary
conpl exes naykill é&sthetartiwill appreciu that dectexnt “terpeisically effectivecanb@inei doesim
{30 coty S5 B b PR oSk e ] e
utilized in 3 e 1 b W, | al i1 | be
appreci at ed ;E/&: t pggtg&g?é%%{;}%ﬁg% ?H@ﬁﬁlﬁ? t*r}glt e afl{ﬂattdggﬂ@gs%f a;"“)%‘:r“ ‘g%ron or
fragment of desBEXpharmeedlogiorl reprmeexhenadminigerad nsdalivered ppa sigmiffiads

Pave. | i cat BATPAHAY W oy BEeR Ereh O petaedlt Wiehd e e

rel ease of bgﬁrtlc@l@l&tuhjeetb@ﬁdynﬁl fadidbd TQE RV AIOPRY d NRerbpettitalyicf@éivece! |
cultures of brainstemtissue. Additionally, it has been reported that

bot ul i num t oRPAUAhT®ES brtRnesyaRels: 3 lieesr whicsonsy kv eilew and
glutamte | Nyl dmbiinftich W SiiBfal SH1B8Y isGBf ShillBHIO N Y chdBindcl,

brai n synapt osone pr€parations umtoxin in e release
of each of t tederamugrtot tlmnapeitically sffacaephwhol maehe aefmeicady an amount as
nor epi nephri ne C%%QP and I%I ut arra)[ae.. 55300061]'6‘5 not ed above, the source
of bot ul i nunf B 11 906 8% MALS PEEAF %St he present invention. For
purposes of [AGRAIEt eNeBsiic ROWRNEAs udd hBRIE tHeltedn QoXiBkbIQén” Rifers RIUNTES,
i ncl udi ng comrerci al sources, for certaih botulinumtoxin

pr epar at i onsSubs@neecthatimay alipaidiappterenove s 2psuy apraiml s tiswEX Aswapibbe
corm! ex e BRI oF AT I B8 AT AR s
purifying t heeclfspdeag ntltg extactlluler thatrirC@tinidajuaetiots Hlolks pioalindlé e dete €0
ALl the give but a few examples, toxic solvents include dimethyl sulfoxide, dimethyl
acetimide, dimethyl foramide, chloroform, tetramethyl foramide, acetone, acetates,
and alkanes.
[00045] Treatment: As used herein, the term “treatment™ (also “treat” or
“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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16 botulinumtoxin serotypes are initially synthesized as inactive
singl e chain proteins which nust be cleaved or nicked by proteases to
beconme new®aw$/nase7 The bacterial strains that nake botpgriusassiofogsd
serotypes A and G possess endogenous proteases and serotypes A and G

can therefor recover ed rkal pa.es | nantly
Chei 1 acti veoHuR St BOR sibB a3t ok B rfitbh e SEns ArBLE YO ot
are synthesiaﬁ@nhm nonproteol ytic strains and are therefore typlcally

unacti vat ed recovered frgmculture. Serotypes B.and F are
produced by ﬁﬁ pr ot A TE TISAETHD HBHBIBO PR Bsedthersimuy I5HEICH B %f or e
can be recov ]?@\ﬁ n
t he proteol yg@@ﬂ%@;ﬁg@%@ 1%6313?@133%%?&%?&%%%*2? %g?% - \égltqadrl‘('gitg ¥a§)e
typi cal |y onhgnophttieleghavepospedifed mhgt dEpatiiclé diapeedsieesd Fol gl @t some

R R e O N

certain per CBRELhE nifbunPaigRalkfhtda8hmn! Aim&%adRRk Bot B&IBTX- A
toxin is likely to be inactive. The presence of i1nactive botulinurn

t oxi n nol ecuﬂmommaﬁl}t@(l%ﬁﬁhlbf)%r@ﬁa‘r Biﬂa 30,1250 208 F30 P& 9008Q, Ae, 60,
overal | prot gb If&@eq f Ibqgmg I?rB?Jlﬁltehtg sg(h %31&11? -tcllltnkglﬂamm
Sone commer Cli af y aval (0] I num ’t oxXl n aratl ons }EO | ncregsed

anti geni ci t partivhe)hwithin deaitivichuifomngbbtolinirs nﬁidpﬂmemcoﬁ‘l&)fmﬁ@&mave

[ 00063] Hi gh %al ity crystal|ine botulinumtoxin yBe A can be
produced f r offastersiay arosmazlies than gpouti68Q: 0 R APt b £+ 33 0. Uk £30. 200,
char act er | st 155 196,12, 11070, 16090, 8OnARHALA2 1Bsle LESRAIRD o805 and
a distinct pattern of banding on gel electrophoresis he R

Schant z procéss. Mﬁirium-t@seﬁcmtmmng particles)ywthah 1rnvnsélvb0mtﬂanrmhwtuhmm n
including ty M cr obr ot Rev

[ 00064] Cane? BFIP=tERaoBBeRvR iR S RPhEoRIRE PR rasees pay i fekdbapyc00

purified fr ommmeeth@bme eh®oMBRha] ?MEQ&’wﬁluhEﬂv‘éﬁtWﬂGuﬁxﬁ%bﬁJhHﬁrﬁm
botul i num (e.g. in a suitabl e medium The known process can

be used, upoﬂa@eﬁaﬁétcpeaoemm&m HamAisF Wigin egpraeait aioutd 8-368 K- 300,
bot ul f
Ppe A with osG0030, FUER, 304191 GSATRS00 BRL B DRGMAEN I OFL €

type A with an ar wei a specific
pot ency of le@bodiheds mmmdsl/(ag botugmﬁﬁtt@m:t-cmumnfnrgedrtin&tspwtmuﬁmxteﬁmen

type B with r oxi nat.e 156 kD | ecul ar weight with a ecific
pglto ency of 1€§u§‘?‘%€)§a’l"%@° pgfitt Bl DAFREE fefs‘ll"’é’dﬂ% derzhont

toxin type F3gg, Qboerooamrm 'TB@%'r)I1§-550 K1Q0ITBY RCth Aln 0BT bolintdAtsdthe
specific potency of 1-2 x 107 L05 U/rrg or great er.

[ 00065] Al t er ﬁ@rags%@ﬂthﬁm@da withivthe rapge of 2boatl0- @ﬁ%é&ﬁé@t Araf0poi-1 50, 86

botulinumto and n for
exanpl e, Li s?é(&im] ('f)hg?()caelxénﬂyao(t%:1 rats(e;?h:aees"%le‘11 e?a%nglgaf% {@}10 {nhe
Centre for Apgphé anbddimérndited ngragaparticlRaieads shout %tmmmnDImmmeU K.;
Wako (GCsaka, as fro em cals of St Louis,

J n) as wel |
[ 00066] Pur e Bfag‘ﬁf IERESn & TBRPTLY W@ﬁr&:g @Hmére—t%mre@awgmarth) i s
so | abile thafmint mre%ug@{tet&tnlaén&@hfaé@an RitPheRN ﬁ‘n&g@f)%ﬁrhusﬁah&ﬁéd

conposition. Furthernore, the botulinumtoxin corrp exes, suc
toxin type ASIE@@Wmn@apwafﬁ@laam Jusoeptibédmens,denatiorigt is owrelthen t o

surface dena I S,
nacti vat ed ok 10baRE oo SR BRECEHISHh R R D e gt RO
Resul ting andg, D%QBQBS%QQWSJ%Q:IB@&QM af Miabhribles frethé 86hAYsitionO Ih Sothd)
injection. [00067]1n some enbodiments, the present invention provides
bot ul i num t osRbediments of the invention, a uniform nanoparticle composition is achieved by

microfluidization of a sample.

Brief Description of the Drawing
[00047) Figure I shows one embodiment of a particle diameter distribution of a

microfluidized botulinum toxin nanoemulsion.
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nanoparticle conpositions (e.g., nanoemnul sions) in which the
botul i numtoxin has inproved stability when conpared to currently
adm ni st emagl2dog/esiol utions. That is, in sonme enbodi memicy/uddeisolid2081m
toxin present in an inventive nanoparticle conposition is protected,

at least in fromat |egst one adverse condition such, .as, heat,
Sl kal i ne condofBhe, akRurec? ToarPr SAoT eg S adere Sy e SR of
or gani sm ant hb@deszed ®btulindh i@l afitry@hisioh. addi ti onally, botulinum
toxin present in inventive nanoparticle conpositions may show | ess

surface denaf@f049) on t Aigrreshshomtsarpalien adempintabrempk pwrelavaiion por to

bot ul i num t ox,n 4 r Lution. To give. but. one speci-fic exanple,
50 pi cogr am: %ﬁﬁ%‘%ﬁdﬁ?@ sk %ﬁﬁ%ﬂ%‘;‘j Qmi%&ﬁf ﬂlawgsﬁi, %ion
accor di ng t ocopositics@eniprising @ iR Daho PRt gi@dnf rom certain
adverse conditions, etc that may result in surface denaturation.
[ 00068] I ndeed, one aspect of the present invention enconpasses the
recognition that botul i ngR kbR "al-y il [ pcor poration
into a nanoparticle conpog%cti?%ln. Ogﬁ%se Oﬁe%%dﬂﬁ%&ogﬁ?ﬁwi n the art
\t/vih! | readi Ity[(]glﬁtﬁfl]eci at €he I:ra;enainma_niwpaclaﬁestoebomdmus' ﬁoginomnb @nuosich _n? ll:) Io
i s aspec e.pres i nvent.i on, nay. repar ny .avai |.abl e
means. [ 0006 S7FRET SRS SERR foh GERETS AP AR reB D R S e Hires BRI n
nanopart i cl e peeemasiehlidisrotiGesystes TQg TR i@ NRhopatti MIEdiibdsit@ns that
bot ul i num toxi n has inpr ovted_ abI§| ity to pder rre?l;);ea 3%' n whe]gl conpar ed
to currentl yc%ﬁﬁlsﬁi@ﬂ@#@@ pxiBcand dighar pryides srethoda ppusing ek compasitions
the present | Ehasan: St 1 ohPLabSlidhé b £ RR M PRl ERUAL 1D ©
when conpar edomrattursancliorfoveractidtyyin aaotier ¢mbainaeenbmddioanieatnidherelieves

m ni mal tinme, between, adm ni st@ti on and intracellul ar acci(tl;lrrul_ati on
results in alHETHOWSS: Then FRRO0HBEItALORRETGEeamEH sToathes $ir waipklgh o

decreased si dg. ghb&Ehent, a MIW{OQM&?IQQ%%%%&MMIOﬂuidization.

[ 00070] Moreover, as denonstrated herein, the present iI'nvention
provi des bot ddminiatrationioh befahopa faxichanoewmisivss map ke pénfamedhy ofethods

bot ul i num t ox]j [OSS. skin W thout requiring alteration.or
ai st upt 1o ontcbifuf pit3 o il atice G b MRS plishlon.
technol ogi es for transdermal adm nistration of biologically active
agents tradi 3i onal | g reguj re chem cal, physical, electrical or other
di sruption o8l 1 logiit er | ayer of skin. Such disruption can
cause irritajgoas:) undeghahkf (JEAEBL BTE% ShHREH th nARIHY thet) gd
aesthetic ou!corre]s: The present |nven)t%n p}?ov%es Bot ul ?num tﬁ%ﬁ?;ﬁ,
nanoparti cl eguonpogiveibectsrivrh &llgsimidien batldinam she isscbatent plypeptide not
significantly or noticeably jrritate the skin and/or erode the

St rat um comelFOGRE VT Bl BEK SRt ATeBRPHETES BEPsSaB b ERE i n t o
have its bi oh@igialabfeatd &C4sDon[lBR0 BUBOcanphlreRilPhRE BfteSRRA Bichyh tHehe
bi ol ogi cal activities of the botulinumtoxins (which are

i ntracel | ul abnigef theLaband atiaek prsiphembpooa nesForsh Aygwiomsofiberadiaum toxin
" \ | e \ _ ! .
Gt on 1 od pREE R e RomtitBom MR R NI URC e GRORTD

dryi ng. Addi paraiyais by theirgspirstokynmuseidshaid ddathut i on of the toxin conpl ex
obt ai ned by nown turipg, fermentatiqn and purification tao_the
much, nuch Ii)‘ﬂ)gﬁﬁt oxi ngﬂg%ﬁfggﬁoﬁﬁﬁ@ﬁgﬂalf ?l_c’%fﬂiraﬁ%fﬁ @ L man. Tbe
conposi ti on { K nlfahile BwifWédster ificd @RI2Y o 4r¥irieb@hliPavatbibld BEXLAX N
unl ess a suitable stabilizing agent is préesent. Dilution of the toxin
from mi||i gr abaugd@nicperams; this amoyot igdeBredes n tUnim iy Xrdn don amelgpbasis,
mlliliter p ot I Ok o JRAN i se _pf EapI
Toss of  specPirertgier [s i ghbmEk irbisdhe & RRRMES i SOCRiRP e
may be used nmrd lethabthary emlien afdnéde, hfvat BOmillios dmeainbidlgthphBsnadeiokzal
conposition is, for n}bll%hﬁgﬁt,sol utiqn preparations of the toxin nust be

and about imes more lethal than cholera (Singh, et al., ed., “Critical
Aspects of Bactenal Protein Toxins” Natural Toxins II, pp. 63-84, Plenum Press, New
York, 1996).
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WO 20081045107PCT/ US2006/ 046236 [ 00073]In sone enbodi nents of the
present invention, the botulinumtoxin utilized is BOTOX(r). BOTOX(r)

consi sts ofo mopussidzi ed botul i numtoxin type A conpl ex, palrhispiosoanss
sodi um chl ori de packaged in st erile, vacuumdried for m [00074] The

Che.ril | st 7 MBS G oUR FER S UMb 2 B e R PR ng

N-.Z ami ne afudt ﬂ‘lejﬁsﬁfeo@liﬁd mabe selBetykat dhitafofof ©X piraly¥Beheh eVl IRY 1S .
purified fromthe culture sol utian béfa series of acid F[‘)‘:“‘gem pitations

to a crystal FXaRPe dkee bsercdsiramaned dapt ST X-Ads é@ﬁﬁll{?_@s RPI§HPO t tan [SBTX-B,
wei ght toxi ”aé’;'h&fsﬁ}eﬂ bg'?fgee@$ @?E%?g%tﬁgdmso L P 1 RHH&t}BﬁﬂlhveBTX §P| e

crystalline conplex i ution contalning sa
and al buni n bewi dsteemineé td bd terosic(id pAmaies andose pf 480 Ukkg, which is about 12

dryi b tuted with st
o pi eser velmESITE RS gomde B Rrant e e hire By ey
BOTOX(r) coniygb BShaageh idEfhusbiihSinfebior0h sﬁarﬁé‘i Hﬁﬂaﬁw@f éeﬁw AU a6 Xes§

type A purified neurotoxin conplex, 0.5 mlligrams of human serum
al bumi n, andpetexs than BT §rAnasthe samasdiisetavell oride in a steril e,

Y?CESL';?{LG? L08R ) b RGBT ot RS M4 BB kol )
by i nj ect i onmo&irmeeroROT RS ocaiadiniethd avdbn eedibloykshbbildagigofoketgichblira!

viol ent agit the_di)uent is gently injected into the vial.
BOTOX(r), ﬁ!&' ) lee soPUHIIRM toxinstharohesevartinelmical ssiinghios thertegiment

within f our Bpééﬁ'tﬁgﬁeﬁfcﬁmfs@lﬁ%%r&éﬁ ! rt E ek @fx-mgﬁﬁpt%é?ved by the

reconstitution and I njection reconmen
reconstitut eUﬂB@E@X{m@ Divg Adroinisttation far ﬂeftreawaoﬁﬂe;(hamspasrrf strabismus,

exanpl e, betwegn 2.t0,8 . ons ed BOTOX is cle

col (r)nr) | ess and't poRufagpl E%F%‘i NRﬂnatP’%e ‘%’&Pﬁ‘ilp I% %ft?}?ewgarﬁlébhharvgﬁorted
that BOTOX(r JowRgo ashm@hu@hsl@bf&ﬁb&y B0Gondrddab BIWSA. diiklcal
about 75-125 unlts of. BOTOX(r) per intranmuscular injection (rmultiple

nuscl es) to EHeS Ofdﬁéﬂpheé%lllnmsswram@} ars uppallyrseers Wi hin Rar exel 9f per

i ntranuscul a C
ni to 1 ot STy E b dbfafiah off iRt dle sehdt SRt PUBH. SRR
i njected int nmwenufBTXyAavﬁrmgeeabcbutduee:mgm&lmr supercilii nuscle);

R I REERT < s TANENTE R A A
of the neurotransmitter acetylcholine at the neuromuscular junction, they do so by
affecting different neurosecretory proteins and/or cleaving these proteins at different
sites. For example, botulinum types A and E both cleave the 25 kilodalton (kD)
synaptosomal associated protein (SNAP-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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(4) about 1-5 units per mnuscle of intramuscularly injected BOTOX(r)
to treat bl epharospasmby injecting the lateral pre-tarsal

or bi cul ar mao mosrh4s1oruscl e of the upper Iid and the | at erraiTipaschacsal
orbicularis oculi of the lower lid. (5) to treat strabisnus,

extraocul ar L. l:nl.ect h LT A ] ween
about 1-5 un F?@E%ﬁ) %M{?’?‘,‘ b{br%éelménrqr)geﬁ ﬁg a;lér%tgecmé%g(\%/&éar %ldl %Oémgg%é)g&%l\pﬁ}g’n
bot h the si z&ho, tHel&T XAs cdreple0cdnebei prpdrcedbly Qlvdridid b&ost‘ézgtﬁh a@QO%TkB,ESO;B
aral ysis desjre ampunt, of di.opter_correction desired). (6
Po treat upp @gﬂé&gﬁiﬁmﬁﬂ}ﬁmkywtw 3 By201 1 B1F APRETFBIRLRIBEHORA 25
injections o j ' Wi | :
asJ fol |l ows: %%1 9;592@0(}3?%% %ﬁﬁ%nﬁfpg%ﬁ%?ﬁ%ﬂ%&%&d&cﬁ&%&%ﬁ%) % I eiq)ﬁrS
di gi t or um subDicomplexgs. Finltyp beOlitnt exirf typssolf amrhF pie pudduaed asonld U to
40 U (d) flexor car Il @dligﬁlis:l 15 Uto 60 U (e) biceps brachii: 50 U
to 200 U Eacﬁpp(f?x‘f%%ﬂ e 1 RAdME&t€d nuscl es has been injected at the

same treat ne[g00sg;ssi oNTheBTKBinplehes Pal tové cdnsritivas hdvin&Rcdibt 0 360
U of upper linb flexor nuscle BOTOX(r) by intranuscular 1njection at

each treat memeighissean thamboubl rkddtargbaliersdie copeinjagoaripxin hempagetinin

(ot e, YRty ) SR ohon SRR o 0t PR,

as a prophyl &otin protefresgtviizhtal afp withgha botelimonpadresiolecule comprise the relevant
neurotoxin complex) may act to provide stability against denaturation to the
botulinum toxin molecule and protection against digestive acids when toxin is
ingested. Additionally, it is possible that the larger (greater than about 150 kD
molecular weight) botulinum toxin complexes may result in a slower rate of diffusion
of the botulinum toxin away from a site of intramuscular injection of a botulinum
toxin complex.
[00059] Either BTX proteins or BTX complexes may be utilized in accordance
with the present invention. Indeed, it will be appreciated by those of ordinary skill in
the art that any portion or fragment of a BTX protein or complex that retains the
appropriate activity may be utilized as described herein.
[00060] In vitro studies have indicated that botulinum toxin inhibits potassium
cation induced release of both acetylcholine and norepinephrine from primary cell
cultures of brainstem tissue. Additionally, it has been reported that botulinum toxin
inhibits the evoked release of both glycine and glutamate in primary cultures of spinal
cord neurons and that in brain synaptosome preparations botulinum toxin inhibits the
release of each of the neurotransmitters acetylcholine, dopamine, 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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to vehicle as nmeasured by decreased neasures of m graine frequency,
maxi mal severity, associated vomting and acute nedi cation use over
t he t hr eewombtdidgparri od fol lowing the 25 U injection. [@0@4&kibbe46236
present invention denonstrates (see, for exanple, Exanples 4 and 5)
that an inv i | i Qpart tal.ni .
Borox 1)+ v b Bt s PP BRORRRAY Sl SREP T REE RN B iy
for transderwhich deisi beagldaved ot tickdddbyi plote@eliobeesmdhairogtioal Theelautetial (i
e . , reduction of winl|ldes) conparable to thaose histaorically
observed wi tWaiqﬁjﬂé?ﬁﬂaéﬁ bgiuliguig fexim ssEeRPEsHX AR S RPOSREFHIILLFRPHS PrPtggses
appr oxi mat el y. . WY
clinical res%lgnsgg}éﬁgggb%tg S%l%aﬁﬁfgl?%ﬁg{%%vé %ﬁ%@bgﬁﬁ#gah%%stigr est in
ot her Dbot ul i pradoriosntly their ettivp derm. Ansboast, Gotulinomaermeeroiyatd §1, D and E

il abl bot ul i t A Lati BOTOX d DYSPORT4 d
ot | onc v B AR RS SR Sali AR e ehtse R pisa Hhra Atk e
Vako Cheni Cajegoved @it chife DS@ByBaT B hRdIF @k prb@ucB® b P bith Bfotb iRl anauscl e

weakeni ng efficacy, safety and antigenjic potential. Botulinumtoxin
pr epar at i onshengraedlyijcestiany and thsrafpre che belregpvererein eithgritheesive etimestives

nmuscle (0.5 2 nipt.s/ . S A
using the m)%ogfg' %%(\# { &a%‘} ééﬁelg%rﬁ%gggE}ﬂ%%ihi@ﬁ?ﬁ%@%}éo%%@\?/fzslg@s( %r e
cal cul ated f sepstystoiggictlbsminsieaid preton 000 A isidducedrfe etha ropeftion of
given intranuscul ar injecti on? et er,m ne LDSOQg,oses._

Th
therapeut i c TRERSHO RaRe _%ﬂF%‘i‘féth%a PGP EIHENES QP%‘T%OE;F%L%‘E_ of
mce recei vednibidid be Likhee! RSO a@%@%&lerﬁ%e%f%ﬁ’y /Pt drsfok o)

pe B (50.0 dg), an

or botulinumtoxin type .0 to 400.0 units/k re tested
for nuscl e weakpls shedhidXiAnoxmds lelyét by inedivs uhipt presence dfendcive bothlumg

a putative del f.or .dr. ut h. Antigeni. tential was assessed .b
om iy o b Pt o TR e R Bl B ERE Ve B08fBRIGR R B
bot ul i num t othe Prap}ifeion viiclOhabDetOlik@d i sonR Iohertihlly Realiblebsadifum
weakness and duration were dose related for all serotypes. [00080] DAS

ED50 val ues i Rrepakasiongisy incrgased gnigsnisity sotiont pontrilgiing toysHores r ) ;
24.7, botuli Eécéoxi n type B:. 27.0 to 244.0, botulinumtoxin type F:
4. 3. BOTOX(r%ijﬂ ad a |l onger duration of action than botulinumtoxin
type B or bof@Dé3um t digh qualjie ciystalline bapdivomconin er A/cinbeprodeuce] fiem

foll . BOTOX .. 10..5, . DYSPOx: - ..6.3, . | i t oxi B:
572 Ve er RSt BT BESlograarb o ik TR D L i
toxin type Bathan, wrids Bl O%0mahd adlstihaafierl OF Yhddiy b X ERcttopRBreBs Was

| ess effective at weakening nuscles. After four nonths of injections
2 of 4 (wher tha knodneyrhagte proress caybk giedde abaingtystpllingrhotdinumdgxiad wit h

6.5 ng/kg) r i v i ?(;( 3 i | i numtoxin type
B. In a sepa&gﬁg&gt‘[ﬂ%@kg o& %BEC#% jrgffcr&?gfagg% rapbbits denonstrated
anti bodi es aabed]t botGérerully) thebbmlihwneoxdn chifex esibetisolatadlimipgigified
rel ati ve peak potencies qf botulinumtoxin type A being equal to

bot ul i num t oXPH 3FRRFTEbIC HTRICHBHRN DRI YASRE f/47plw R PRI 8 aBF A) an
bot ul i num t oxiiftab¥RFedRim WEhdkERaRHHcds® etk @Mpsi ség;ufaﬁ% outR@HY doaum

toxin type A was greater than botulinumtoxin type B, and botulinum
toxi n type. Bxthgrateinsrtoobtasf pue botwhisur texdnsesuch s forlsvarplermmiiiedxi n

type F. As s 1 by. the therapeutic index v, . the two .co rci al
preparati onsg(gwrﬁﬁtﬂx%w &ﬁh@?@éoxﬂnf@éﬁgﬁﬁmﬁ%ﬂﬁﬁmq@%) are
di fferent. Thrcifilporasest MaLEI0Ds WML bogreieh puiféd WrseiMedxin type B
following hind linb injection of botulinumtoxin type B indicates

that clini caPily 28 repipYimaiah [ademolecgler gkt with aepiseicammiaryal 1 Rex 10°
murine Syst ephe, @il Aok @und TRG A 1ﬁuﬁ't§ﬁn@£'%ﬁar§\%ﬁﬂi@g@fﬂer

to achi eve ejfT?l cacy conparabl e to botuliTnumtoxin type
necessary tolinkdp emdeublosegzhowith hepeifivgrotaey of ¥{3es 16 jo Mg or greater.

I ncreased dopggs NOWEXRL G231 & QIBESMIS Cafdhs bparet i SR Borulilum
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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botul i num toxin of any serotype. Those of ordinary skill in the art
will readily be able to assess the appropriateness of a particul ar
ser ot ype ay20as/p@E1a7i cul ar use and, according to the teachusg®eiensd n,
will be able to prepare nanoparticle conpositions containing such

bot ul i num t oy E%ont[gb%{rgl ; ndﬁ#ogbg%l ﬁﬁm@ra@@eﬂ%@ ﬁr&ﬁ]nﬁ%%%tl cle

conposi tions co “8i ng 1 n of Serotype, udi ng
conposi t i onsChenicals of &gL@iis, pidot ul i num t oxi n proteins and

COHpOSI tions a.| ni r ot her roteilns SO odi nen .
cuch ot her pREB8Ins "c ot B%@Pwmmi@wn IR 754 TFF SHAER, 550 abile
embodi nent s, thiﬂpitt?sl%;aﬂéiﬁ?@ &'lﬂed: %a@ﬁﬂ&ﬂl‘,&qPosmon Furthermore,

[ 00082] Commrer ci al |'y avai | able s urces f botul Tnumtoxin that may be
utilized in dméohﬁamméowmphnplhﬂespswhéhﬁttoxm\rmﬁfh oomplax kardadso tasuseepable

oxi n henmggl HEPRTTIEB A B Grecntiaio TR an L tifng cartitpir s 4gse *
| spen Li i t eghseBaiakatitédrolkntfolm 202410 HrdvdRBvRh Eﬂay(b@nmmh@g“ehﬁblr@suumg

sol ution consi sti ng of botulinumtoxin type B, human serum al bum n,
sodi um succi Abedies san reRdRr apaBeNt sfTagiory HOBINgDIeioan Phar maceut i cal s,

Dubl in, el Bd?yﬂk’i etc. In'ﬁﬂ@%%%%&ﬁleﬁt %ge%n%%ﬂ%@h%é &tgﬁlﬁ% @ﬁul%ﬁ%&&ed

hereln, t he i nven FOvi 0
conposi tions nartm@artmhmomomnmise(e gQnparirulsions) inndlicidihe oteiiman soxin hdse

conpositions,that co al n botul i num t oxi n 008 er al
nanopar ti cl e"RRIRFHES t“t%r‘&}ﬁ"f@nﬁ?ﬂ?l’%r& WP%“[W&FWFM‘??%@ “8’95 IQ‘&E{%
one nanopart jidofhe eﬁ%ainhéﬁ%&ﬂﬁﬁmﬁlE&ﬂ&bﬁs&n@f%ﬁh@énﬂ@@nﬁk article
nanoparticl e conpositions fhat contain botulinumtoxin. The botulinum

toxi n may bece@npponlispietecsd, aiéml iatpartyfrem et lsast dagladyprse sendstiomayicl as

adsorbed to Pk angr oot SRR e babefe s SRR, | pum

toxin may or axﬁtﬂjﬁdi&@tetdoeAl@@ﬂﬁiv@]?tdryithtlﬁkﬁlﬂr b@ulidien mm&rehﬂ ialig&naved/ or
nanoparticl e conmposjtions; .botulinum tox:l% may or not be attached
to the nanopBRopartigls CSWGP%POIF%{H%Yp%lPW SR gﬁfﬁliaa%thsw%@mﬁ on

forces. [000 p
conpositi onsgﬁg%/dgatg@ﬁ%f)%g? %mei%tu?{ otﬁ%g? h ﬁgﬁ%dg‘gt?bﬁ ?foeé l]ﬁ_%? nee?f)wﬁfe
in some enboedxampit, SO pidogratisfaf bomdimne mgmmﬂnnhkrecmﬂmdrmdmmoamnlsmm and
maxi num di anet er..of the nan?ﬁgrtlcl ent i

1
o e | oo Rl S et Bl Etsp il e s Dir B skt B e S hdifiers

350, 300, 256 t#Zfthay &Nt 1&99fac9@ena&ﬁat1&10 60, 50, or fewer [00086] I n
some enbodi ments, particles (e.g., botulinumtoxin-containing

particles) wWeMPH i nveladesdeonsorsnedt alithe paseRapYnEPRencompasFL hens have
AL 1 e T AL B B 0y Aor 00,

[ 00087] I n sommopartiokticompbsifiorpaltidse bbsrdirarygskill in the art will readily appreciate
bdt ul i num t O{hiap a ga?n%&a?xitigfer}:gmposition according to fhis aspect of the present invention may
be prepared by any available means.

[00069] The present invention further 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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particles) within inventive botulinumnanoparticle conpositions have
dianeters within the range of about 10 and about 600 nanoneters. In
sone enbodiomnt/esiparticles within inventive botul i numpecangspaeiicie
conpositions have dianeters within the range of about 10-300, 10-200,
10- 150, 10-1 0-12 115, . 10- 10-.1

[00088] I n soﬁ@o (ri‘]bo di ﬁgﬁfegverp%s’rqm&n agfd hedeln tgé presen%mventlon provides

bot ul i nuM t OKotNHREM toxiMARGAIEETE kStnBSsitioMs o whioh ©5ful iken i bdn488s the
nanoparticle QO%SI tions have an average particle size that |s under
about 300, 28dn wWihput reqying alisratipp or disrupiiquof skimstruppiges. dior ggampnlen | n

2bout 10- 300 " B5 800 AEEOBITHALELELT Ghshoh b hRNSrbANGRA

enbodi nent s, adtive agenty taayitiqually reguizre shensical sptysiosi! el8€iridAl Or orrer disruptdonsof

enbodi nents, the artjcl ize is about 9Q-.100 r

00089] 1 SoftSBHBEAHRERYE' ot skt Suh fimgfiof i tpur i g pdegiable

bot ul i num tﬁ%dlﬂalmtﬁfeﬁisnﬁl@ﬁﬁlhw&ﬁtﬁé AesMetiB bikch¥e nFHe‘fﬁes@&ﬁH&éﬁhBﬁ ons
have dianeters bel ow a specified size or within a specCified range In

sone errbodl rr@tiw@es bmlnmp toin Ranppartigle eompresiricre that,adtn admwstetsd/@o Sy
85% 90% 8 n(%@l/ Za.n/?l g (%’ﬁga% C)Qolrgt%teq 8 skn? mf%%f(fﬁ%ﬂ 3 %t&a%gg %{% 99 9%

or nore of t e par NPOSi tT on.
embodi ment s, andvaeamawbomhmpafxﬁn ©l mnﬁm@msehnwﬁax&ne bscubgt:aareffbcak ly

free of part having a dianmeter in excess of 120 ri
Speci fi cal | yh]%pﬁﬁs %ﬁgﬁﬁﬁﬂ?é‘ﬂ?%genf:%t ?W&Wg%bxéc‘fléﬁncﬁ H’Lethe botulinum

nanODartlcleexhﬂ(wﬂaéﬁa;elmaaa gﬁ@e’gd%i%gﬁtcg%?gﬁé&é Pt A)Opﬁé\aﬁﬁeter

in excess of 120 rim In sone ewer t
particles ha@l@egsxdndmfennatmne%es@oturlmmﬁ@omm)apbmsmrm detolait g b,

fewer than 20% 190 Yo L% O/ 1 4%. 13% 0%. 9% 8%
7% 6% 5% ﬁﬂ“&ﬁ}l&‘ﬁﬁ/ﬁ a°6 sEeR e FRd e (?ﬂ’é“gpaﬂlqz ngly L g

di amet er in gxcdiRgiodbf &aeomboﬁpleﬁ Bﬁtﬁﬁfi@diBytHerkn§ﬂﬂEul@Ifb@dfeHﬁéHt§uontaB§
nanoparticles in inventive nano&lrtl cl e conpositions have di aneters

within the regtisaden tpghe mydp muycmlowantexip ogreamtonreed fsItosns4ex3b
[ 00091] Zet a Mﬁﬁftfoﬂlfo 1ol T&RHE ﬁ{@gﬁi d%)xﬁﬂgh G5he LGiRAIER, st atb%;[ na

shear pl ane. ear ane 1s an I nmagl nary sur ace Separating a
| ayer of i qualdhhogmgtnt 5 paessutl iDdlusion bAthe t<(>en gomtrhﬂagaquamltmﬁ toa

i nventive nangpartic and show ng. el.astic behavio rest
of '11quld ( e gehem e BpRFETaRerTB U ey PSR Y RGP RITLepI e Bpause
behavi or. | noSpeRpRNBadiEstSs tok&ﬁ?ﬂbbﬁﬁxcﬁ%%@@ilﬂt!oﬁ' 8ol MeGodn ARl Be
potential ranging between -50 mV to nV.” I n sone enbodi nents,

i nventive naﬁiﬁ?ééﬂnﬂlﬁloéﬁﬂi&@ﬁﬂéhez@t@ OthaEME pilarmapeylicalcarepasision is 25 v

ot enti al r2g NG AL AR b gh o T K AR BB R Ft@%hé%éa

nanoparti cl eagmr,rmleislamaﬁnmre typi cal | y enul sions or dispersions. In
sonme enbodi t he conpositions are "oil-in-water" dispersions
(Le., di spe?@%ﬁg in Vi egtedaboye. shs presant i vention prepdas stdilized reparaiions
aqueous di Sp@ﬂbﬂnﬂ&uﬁ&ék:ﬁmowlﬂxsﬁﬁﬁﬁlg%@ﬁmt%% s?abﬂﬁtgﬁ)a? ﬁﬁg%@ 'iﬂqté}{éﬁ byre

"water-in-oil" dispersions ( ispersions In
particles artedivspéresormulatidn ltseﬁ"nn@mny eoibs@ieresisof thmmvannyn, us©aD93] I n
sonme enbodi nent.s f elntl ve n gla I e conpositions 8 %

\tignal Stabilizels'is cOtemplated. 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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require toxic solvents. By contrast, many conventional strategies for
i nduci ng formati on of nanoparticles in a conposition utilize toxic
(typi cal | worogamised7 sol vents. I n some enbodi nents, i nveaIios2006/046236
nanoparticle compositions do not require polymers. By contrast, many
conventi onal t egi for ' 1.1 3 atain. .
nanoparticle [@P?ﬁct ur g@ 5 g’& g %@%#&%@gem?%bgbg%%ﬁ 1;l’rs} g%r}é&gf%% %%nnt S,
i nventi ve nandlizdts BOFOXTBGTO bensizavaf apatified bétuBsue taxisgpeil on
and/ or better bioconpatibility than other nanoparticle conpgsitions.
For exanpl e, CYPIEHALUEHD _?@%FﬁPﬂg%PWL%@gh%ﬁB%‘érYﬁcﬁ%‘dﬁ@ "tions
have better jjgasse absorpid:amuAdkaltyREA bifeRi@BOMRAL Bt Holhan
nanoparticl e conpositions that are not uniform that utilize one or
nmore toxic (eulturs obthe dlall srais off Cérvtrédiva hdubinut lgetwilihial mediuro nentainingd¥-e

pol ymers. [00095]1n so e di ts, inventive,nanoparticl

P omosi 11 ona 2 MR et Fh B S e A PP ERSS pitid frompng.
I n sone enboghiROscuidn ByesekiBy SMcidtecipitifoadPlot GRAARA EdnSi& consisting
conposition is one for which the average particle size, the maxi mum

particle sizef the getivedighemelecyar veightdoxin peniein apdipessedisedihemagebitininon
of particle gi i : k parti .

desi gnat ed stzoé&znd eo?ﬁsotﬁ]%l}s]?goer&g&ggg% g%g?lg%! 1@%%%1%%?5%1?%3?56% Slgiéne and
mai nt ai ned f albumipadi stdilofiltérbd.2 micremsrprienb edtumntsing BOTEXP osh Iof
time is at | east about.one hour; in sone enbodi nents tq%@épe_ri_od of
time is aboufecgnﬁﬁ%?‘g‘,“ﬂiéteﬁ uPR-PIEREYqdrspligggrior dh wirempsaplas gjeqtigs. Fagh
weeks, one (ki M@’@OX@tc\ﬁﬁtaﬁﬁ)abéﬁ%ﬁbﬂﬁnitst@D%?do%)rid?%tbbﬁdin&ﬁ%xir(t?%}eA
mont hs, five (5) nonths, six (6) nonths, éight (8) nonths, ten 0)
nmont hs, twel perifiedneuratonimsomplex it ymilbgrams 24 humamseham albamiigagdp.9 | n

sone enbodi nent.s, th riod, of. ti .S Wthinthe range of about. one
() a0 ¢ TRt df bRl RRe HARelR. Peiith Aokl D pRigy iR
mont hs, two (@D78PNt hsCligerdtlyVBOTBX Miputatly rébsistinatbd it ¥@yPbdiuh I a
popul ati on of nanoenul sion particles is_subjected to prolonged
storage, tenpilPEgsioradpigiyadon ‘é)h@le(‘jﬁorbl-ﬁlé?f‘aé@@@ rfan Ke denasired By of t he
nanoparti cl eg, di NG at.l ¥ap: J L AL E N at ed
ange (i o Dyifing BEBRRHBlchORERLTAR Annfls XSS BheleR L
nanoparti cl eBOTEHSSias & fee salutidrg i reconfinendsd ebsadukinisepd veithim fisyr haurs

majority is re th abo 0% 60% 70%. 80% 90% .95%. 96% 97%
08%  99% 99 RGFBHSIHYHOT “ﬁ%&f(@%@}& regensyuHligp aﬁ‘g}ﬂéf?c“f“i'ﬂ %‘E‘hﬁf
enbodi ment s leoimbiRnddiMBMtb@Rsti MR8 BOBOXBBORSIEH iifh &ﬁq%em&saf._te.l, 246,
conprises botulinumtoxin and/or at |east one other biol ogical Ig
active agent examyde,batvegn et facd L SpgortituteshBOTOKo s flaas edordass pidelréefof
the concentrgfi.on.of biologically active agent (e.g., bohilinum
toxin) is nmafntai ned dh t he conposition over the designated period of
time under a[MP#S6lgnat el haeheenteppetadiitiat BOFTOX0RO BéhASedimtinichledttings as
herein, inveptjve nanoparticle conpositions are useful in various
nmedi cal , cos M. and nutraceutical applications. Such conpositions
may be delivered t19aBoi 481188ttt of Y TOXRIpkARrEm b M P i AGbH Ahigpiebut
not limted to injection, oral delivery, transdermal delivery, etc.
In certain enbodi mupales) ta teat exsmsalslysionras are del i vered by injection.

In certain enbodi tS,.. . th jtions are.del.ivered transdermally.
100007] 1t shoul d (a3 o o B TRAC e PR Bt s FonT e e hes
conposi tions are (eadiflryovl)$3 tfigUhjsbad ireraffuilLftigio the procerus muscle and
bot ul i num t oxi n-contai ni ng conpositions that have been described. For

exanpl e, Donovan HAYRIFABIEFEH HUrRMUBAS L IR0 c@ph $TURATOR FRDSER I IMUSEIR:t oxi n

has been i ncor por s Ak gy, i gpgrp@r jvery
(US Publication Zggg%dégg%g%)nmg{m T@?:)iq !éfrgitgg?it% rlequilgggstp ﬂ@'cie}’

i ncorporation of wfecéomafide pgbaepalis mealeh as an al cohol, to
faci-litate the abgarpl! o OfisDol MhI AR L% Rt HaR L0 FEKB 1 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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conmpounds that is said to be amendabl e to encapsulation is "BOTOX(r)"
(US Publication 2004/0224012). Included in contenpl ated net hods of
maki ng t hese2008/0451071 anel | ar vesi cul ar |i posones are PCT/US2006/046236

| yophi l'i zati on/ rehydrati on and organi c sol uti on dehydrati on/ agueous

rehydration. Thes onvent i,onal t hods of produci ng.l.i posopes woul.d
be expect ed to pr o)A LIPS, PRt mppels Bive bsd injeteibiatagpscularty
Maki ng Nanopart i clvith Getwees bidud 1S unitd @0BOITOX ™) erekmunt injeéRa vhivehg based

nanoparti cl e conpositions . bot ul i num nanoparticl e conpositions)

(e.9., .
may be prepared bypoadiptinihgsizeBf de mispldo be inestsdund tsoeionbel guscle
nanoparticl e conpQskit,k: . ) 1.6 . However,
chem cal neans of 33?11%152%%“?2%#&%%? t?’gg%?ﬁ?@&ﬁg{éﬁ%’%ﬁﬁﬁol vents; in
sonme enbodi nent s, (N anpgEanpps Liembopagie#y folmesngastekp be paraadistudar injections
accordance with th t invention wthout utilizing such
S vent e [ 00010071 AOLEX i TR apaer ek o muSare a HH8ke on,
nanoparticle conposi ti@?ﬁeﬁrﬁi%ﬁﬂ@b@@u@ds:mfg% BO@ a prem x and
subj ecting the prem x to high shear forces. As used herein, the term

"shear force" refers t(®) fexadigitorymsulilinysaf.all @30t the face of a
material, as opposed t rce. that i r dicular to the face of
@) ﬁ%{oﬁ 8%%(5}“%5' hg Uotﬁ A

a material. [000101] An nowl in the art can be used to
generate hi gh shear f ofdgésxorlcarps exdialientsadita®hUs, cavitation is used
to generate high shear forces. Accordi naoto the present invention,

the use of mechanical Ehbicgpp brachy: 50 HitgR0&Hear forces) can replace or
m nimze any requgg 1S :

sol vents; can inCFe%@@%eh%‘%slgglgﬂggt&h\%?s?ﬁgﬁ%&%@%?8 eggagge?éer%qlgft can
i ncrease the vyi el ssgbn,satiep detpatén seagpraeframed U tp 260daof ippet Ambiflexorof

conponents, and/or_can reduce the.overall cost of preparin
nagerml si on corrp%’élfcjl‘? %%@%@ﬁ)‘tlﬂﬁ%ﬁc&ﬂ HpF lﬂ%gtecaglﬁ%%?‘ﬁlétrfg?l ™ Wnigch
an agent such as @)k eéeiigainkyporichne®ifGet (i@ synRidallp b t 0Xi n)

is incorporated into inventive nanoparticle conpositions, the usghof

hi gh shear force &abeliehdroatadie abhempordis myselay awpetipnof 2§ feof BOTOX™ has
nanoparticle as cgppa %nﬁﬁ nadld,l i NQ-
nanoparticles. In traglg | ongllltlt b%g%%ggg%h 0 Ptﬁ?%aﬁk%%gﬁﬁéﬁ%ng ﬁ?lﬁpag?d on
t he surface of namophictd asinessirgpby dédrsasedineasares of tidrbine frequenty,t he
agent to the interior and/or to the, surface of theﬁé}anpgarti cle.

According to the PeVERletsrdaicd Yoraiting andacuts Hrdicaiioquss oyee thedhige

al l ow for the mangbamtpdried ffilobid thebs PAkjebfdLs (€. 9., on average)
and/or a nore narrow di stribution of particle sizes in a nanoparticle

conposi ti on. [000#712008/ DapgxeserGTy R0 demousi2®s (Jeacon oapiple, Ezamples 4 and

orossure. o) el RoafRu o (PRnp SRR TiRe BRTORRE shen.
for exanpl e Bleoybraidd, iR P&im tHaniseppiiedaritedkieit Gansderaial Bélghrysfegsur e

is within the ran of out 18,000 to about 26,000 psi; in.sone
embodi nent s, th%:n,p eweﬁ h?}ﬁoa&l%rqsvél}b(é’e.ﬁeductmn of wrinkles) cg:)mparable to those

historically observed with injection of a botulinum toxin solution containing
approximately the same about of BOTOX®.

[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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about 20,000 to 25,000 psi. [000103]In sonme enbodi nents, high shear
force or high pressure may be adm nistered by cavitation or high

pressure momgemszgti on. [ 000104] 1 n sone enbodi ments, IHoghsssiemns236
force may be adm ni stered by passage through an instrtunent such as,

Lor xarml e, gl BLLAI SRR 6o CLRBESRRY CONSE!BON A B s

Processors pfromddaeems;gins@cmwre and a resultant high shear rate by

accel erati ng th produc ugh m crochannels to.a high velocity for
size reducti B90YY the f?ﬁé‘ﬁ B Fécer‘éi?féélvelTH’éIm”é‘F‘Hmﬂ%le%ﬂﬂnﬁﬁo sterems Talhg

I s pushed t ha&ég Wh@ﬂ%%ﬂﬁ@&%ﬁvféﬁ éal?cdlé{&! &%DS'/}E’?Q.Z 'g?%%aotb %{Otél?%%sﬁgt@[]e

of 75 mcrons at high locities (1n the range o
fluid exits teeeived mndaméonnpbtmstofis@fr@(ﬁ’ Gt Ostovi9i Ccimits k) m:@m/umlm RS

from opposin i.C a s..In.the channel.s the fl ui i ence

i on shear (A5 ESTETSTIEY Boieyey 118 SRRRREA Sy Tisls verkesh RhisF egedn
that of conveaick @J}thbﬁ&hm&l%f&ﬁn Jﬁﬁtaﬁ@&bﬂ%%ﬁ%ﬁdht ArfiglliXi ng in
submicron level. Therefore, hi gh %ear and inpact are respon5| bl e for

particle si zBotpwriihees é‘iﬁe?ﬁf-’fﬁbmﬂﬁ&f igfragrusenlap Huesdiony igirehbits Al . ped.5 ng/kg

M crof | ui di Zﬁ{r(b{)?uh}lgrgqgﬁh B (qup%%}ll%%\%ver AC; alIJe mﬁscewaakness and

m crof | ui di zer VI ce ingl'e ac
intensifier pumyon Wétedbsﬁﬁ:madffbeﬂi mppanpl ifies the hydraulic

pressure to ecte ur n, inparts that pressure to
t he product E[[U?’gé] A&ﬁ%ﬁ%ﬂl%“ﬁ t"f?F‘b RUPWS urte’>st r oke,
it drives thpygpetict 24l %Mﬁxﬂggﬁyfﬁéfyﬂu%bétﬁﬁnwtﬁiﬂgbé PN

chanber. Wthin the |ﬁteract| on chanber are specially designe

fi xed- geonet fy. BQFGENharhelosgerucatigh ofiacton thandopul mumdtoxisttypeebromi | |
accel erate tp_hj.gh el00|t cre h shear.and i farces
that can geng?tglng‘m& %eﬁ?fﬁ 6 ng\%é %meg?ﬁ% oY éﬁf’&k@ s,

nanoemul si onpY&PORT: ngbommh@@tdxm HPOBULD. SWAGROhIUFPHOH Ofs BRtatet B! |
and on wear-resistant surfaces. [Q00106] As the intensifier punp

conpl et es i t Bitsrinieetad withhopilisumitexip éxps s han #ith &I TOH ﬁ#&%ﬁh&mﬁﬂiﬂﬁlﬂa
new Vol e of i OSlec e LBE Y, OLALS: HIEDKS SAEG bt A0 Reions

reverses di rec I ves e pro cons pressure
t her eby r epeabf h¢whdre trpated with 1.5 Nk AOBA OA5 (OHPCTEAISL HOB 6 BAGA rabbits

[ 000107] Upon,exi ti intera n chanber e product

t hrough an oﬂ%(?!frpa‘? %@&Dgﬁéﬁ?ﬁééf’m&ﬂ ﬁoxﬂ%GBthggaﬁ?@raﬁ? ﬁﬂié}" {8\,&8 a
desired tenpBOFON ®Byealid dabbifs deRioRitratddHRitiBER ingEBbtR RS kihGiHeas ed
through the systemfor further processing or directed externally to

the next stePASresuls inlieptersiptivegedkenotanciss af chllrzmtoxmridpfm%mg 2gul to
[000108] I n spom GHERRUAERE & Bl dolfinBaS a0 tyde MG SPateAnS AR Gk

toxin type 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):83-810 (1999).
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"m crofluidized" through exposure to high shear forces for a period
of time |less than about 10 minutes. In sone enbodi nents, the period
of tine i womegshen about 9, 8, 7, 6, 5, 4, 3, 2, or IpOTUs26080$9236 | n
sonme enbodi nents, the period of tine is within the range of about 1-2

: Tent s, ! ! ! nge ¢ "
ceconds. 1 00BTBBHN n SoREirBRAREHFER b b EnERla b Phah ek B o
"ni crof | ui di bedlinunt toxinigihung sefotygk.e Thoos urdindrpsill ghibe Baavill kemilese able

such enbodi nents are referred to..herein as "single pass”
mi crof | ui di z§35EnS eGBPrPROItTRRes B 2REHEIeRRme Jor J5e3d: he

recognition 5&@5&@%&9&@&&5@1@@% hefefTivil b0 abtk gch%é 95&1{025&1%& cdofHfpositions

generate a nanoparticle conposition, and in particular can generate a
uni f or m nanogentainiok suchcropdsiuti toxin. [Thog theljresengarertiah pravives parapasticfer om

whi ch i ti ti.cl iti, . th h.th
R Y s e et e e R AR e
| mmi sci bl e nmedredihiab SnlyBoeulmokia Proteint atPidgipobiubes ddnGilhS ORY &ioter

medi um (Le., the liquid mediumin which particles (e.g., )
nanoparti cl eBoteise lapespepubefimants Hack ptherpipieing spmpaze or ¢pesist of albumin;

Composi i on) i e Bldoalplen e héitiimtlh SRS &:Helel QAL NI CN 0T Y
particles are dispersed wtfhin an aqueou I'Spersiton nedium A

"wat er - i n- oi [00082]sper sCanmesialyavaitebldboatteasfiomupaokindha snagrbe

di spersed within.an oily dispersion nmedi um Tho f ordinary skill in
the art willUazsH&poep aP‘F'Fa‘t’*%_}ath_&PEﬁﬁ%‘F‘é’i“Gﬁ?‘%‘hﬂcﬁ‘g@%HF?FE&O‘_'fIFB Gy two
| mmi sci bl ¢ MBATOMNdSPOIOE ® (E Bl AlmPbdiShin)tybOAGBBR B MR Dlomplex
aqueous and oily nmedia. The term "dispersion hedi unt therefore

appl i es br oawith human parumiadipers pohlantest; Uspen bimitedy Berkakirald K. hand/drt i s
common to re ~agueous’ P o VA ries. 10001121 Thus, in
sone enbodi nen %ég?ct ﬂ% @#\%@R?{%lﬁ{ng? ﬁémsfﬁ)sﬁg%'lggg%ulf un%:{gﬁing?f%e ’rpuﬂfﬁeous
di sper si on meshint Albaktn, a0diai shcdtRale, Wi tbditmkakeidepHIS sEased in
nanoparticle_formin the dispersion nmedium in sonme enbodi nents of
the inventi oRDarPAEEUHEAMbEBErHY. %6 oi |y di spersion nedi um and an
aqueous nedi um that becones di spersed in nanoparticle formin the

oi 'y dispersion nediums. WO 2008/ 045107PCT/ US2006/ 046236

[ 000113] ThosNandparict Gemyosiglankl in the art will be well aware of

sui tabl e aqu medi a, t hat ..c be ed as, di spersion, nedia or, as
o oo pa- RN oy At ARk G ety B Ere R BV IREE S e et

Repr esent at i ihengs U eidens atiebsariid1€ tatdfosidons iRKAMY Rnoped@s , saline

solutions (including Phosphate buffered saline), water for injection,
short chai n &eRAsHIcas thatgapéain bewbnumiaxifer ' s sol uti ons (I act at ed

e A | SR, PRl B PSS Hgues

and conbi nat atdest ddvaragofarticle. Botulinum nanoparticle compositions are nanoparticle
compositions that contain botulinum toxin. The botulinum toxin may 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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[ 000114] Those of ordinary skill in the art will also be well aware of
suitable oily nedia that can be used as di spersion nedia or as nedia
to be di spay smslodsmraccor dance with the present inventi ®TI/US2006/046236
Representative such oily nedia include, for exanple, saturated and
unsat ur at ed  enAPA 4 -\ , t ack
current seed %b(ggr@ g’gsg 6 %‘J’é}gi gt?o’ Ig gerjfor%bi 2e5% gg(ﬁcq)?g’ 116?%\?23/7&%%%2%5 ?WQIJ
castor, cinnasbn, cocoa butter, coconut, cod |liver, coffee, corn,
cotton seed, e eucal yptus, ,evening prinrose, fish, flaxseed,

ger ani ol , gomog,gﬂgr apﬁ“ﬁ@ﬁ,"w&&é‘}mﬁw‘%ﬂﬂ% o, DO BEA X eI @it
lavandi n, | ageRdel) witBHentJeltRaAinHIBRApariBE A8MsRicAY have BUrh@Ws that
mango seed, adowf oam seed, m nk, nutneg, olive, orange, orange

roughy, pal nmaregalaiektbamationt fik 60,080,450, 4@k Ay 1300,250p300s 80 1 3GURpki n
seed, rapese (o b rosepmary, safflower, sandal wood, sasquana,
savoury, sea?g{lclllp’ﬁlgpné@@?ﬁ%ﬁf ®Shea butter, silicone, soybean,

sunfl ower, t¢googTee, thisdile@mbodimatstpartivied (el bormbifloxindddtaMigat
germoils; butyl stearate; caprylic triglyceride; capric
triglyceri depaigletioritiininventive hotwinni nasepraiide eompsions hewsiansggs

i sopropyl nyg M il ydogodecanol. ; ﬁtpg ;
silicone oil ;%a% gf)arlrlg% gg%b?%tngj %W?ea(r%g%tfdo%] 11 [ﬁb'nllgécfg‘?/elﬁngdr?a 0 ll%‘ne t wo
i mm sci bl e npditiales svithindnventiae batniinumgy ndrphdtielepoepesitionsrhaendinmntersayithin

i ncl ude, for exanple,.B on r re biologically [V ents, (
bot ul | num oI AbT e e 0By Tanoe | uSPABe Loy L6520, SRy g Fo-Boo,
agents. Suitgpl®osugh surfactants or enul sifying agents include, but
are not limted to, phosphoglycerides; phOthatidyIchoIines;

[

di pal mi t oyl pH@8Bhat i dip somslembeditBRRCpartitleolecsy) fohdinphatokigydontaining

et hanol am ne ©..di ol I I I triethyl anunoni NVA) :
o1 ooy T hos prEeTeR it e R RRA dobb S BRI Midrage

di acyl gl ycer ghrticRisie yYhay iy geodmuc30on 256 200l 150 os0h a20, dy i 1391 y&;200) or 90
(DPPG ; hexanedecanol; fatty al cohols such as pol yethyl ene gl ycol
(PEG); pol yoRYetihyoranembedimggtsythe @ter?érepaﬁl%ﬁ%é@ltae%tﬁ%@nsea@ﬁ%oaﬂﬂd,
such as pal b Goashds@bod s8R tho it ksoRf! dbodféhle 188k dage particle
monogl yceri des; fatty acid diglycerides; fatty acid am des; s r%ltan
triol eat e (Spaaisg8hputfilyidainnl htsemesmbbdinamtsyte averageapasti(Spanis 209yt 90-
pol ysor bat e 5@ Tween-20); polysorbate 60 (Tween-60); polysorbate 65
(Tween- 65) ; ? J%or bat e 80 (Tween-80); polysorbate 85 (Tween-85);

pol yoxyet hyl epuas89pnost Baoaie@mbblinfeRtsl b fiajitpof AY pAEELes & S Wdailindh-
fatty acid ester such as sorbitan trioleate; lecithin; |ysolecithin;
phosphat i dy| §xin-pentaiping Ppriglesayithia dsicpde cosmepiHgmpar digmeters below a

phosphati dyl l.ani.ne . iqe-n) : rdi olinin: i phat.i.di C -
cerebrosi des;915 ﬁ%gtsy Bﬁgé%ﬁlg}o%%&glg%g{ngltglysﬁlﬁllﬁz(%g{%ﬁglﬁkgisr g‘?%agdr”g’( ?s%csjre
st ear yl am nethad GO%c ¢0%NT06,; 7396 888 8FYs; ADFNES % 0584, \PI7%H a8Yh §986.699.5%,

gl ycerol rici e . d sterate; isopropyl ri state;

tyl oxapol ; pgpx?l’(%%?%eﬁg)é%rggé%%ﬂmBﬁ@@&ﬁ%ﬂ%ﬁ@?%‘ﬁaﬁtﬂ%e;

pol y(et hyl enggombycol ) 4R00xiRNAYotRkeRtS invERBRRAR IR ISconSORTiDRS 4r6

and/ or natural detergents havi n%ah.l gh surfactant properties; _
deoxychol at esubstaptialbuiese afipagiclesthaving e giametealin sxcessorf 1g8inmi. rigecifenttysin
and conbi nat | . S co ; be a m xture of
G or ont ourtHe PARFLR 8ot Sh e RBERRNLs bRl ghypitGe
purified frocvmapesions hhvesodinmetepin exegss b 120 mpalreshniyenibodinheds, Fapver thaa
| aboratory. Ln a preferred enmbodi ment, the surfactants are

commer ci al | y 2ataAffhanagiclisdnne a diamstes shexcesmnd drhem dn syme srbostimentht

I nvention, a'féwe@ﬁhah%%&‘?ﬂ%?'i‘ﬁ%} B79Rr 188811594, R4den 3ok i 33), 1099P2RY 648
conposition are present In the prem x and are subjected to B gh shear
force to prod¥cé’ A, Bndlat td 8.15% adessof theiparticldshavondiamatoonh axesss sf of

the present "Wy %%t 'Fouﬂherpn%?e, AN so%oere?ni%cdir}lgn S, %r?a?lgfarr]tric‘clestig %Even twe P esent

nanoparticle compositions have diameters within the range of 10 - 120 nm.
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[ 000119] I n certain enbodi ments of the invention, relative anmount of
prem x conponents are selected or adjusted to generate nanoparticles
havi ng dewo sds/eisar7act eri stics. I n sonme enbodi nents, threTHrRM06X46236
conprises oil and surfactant at a ratio ranging between 0.5 - 10. In

some emeod s 1° 42k bl 1l S4B e BRI

enmbodi ment s, pkahe Aahea@ptaf]e Buhfimegiany stnﬁfa@lsbparairigmhﬁmwﬁbehqm@b&uﬁ,to
1.1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1 or 10:1. In sone
embodi ment s, 2 69l YFfacs (e gc ieiifasef dventivenasoparielesi and ghovwang elastis

bet £ o]
Garfactant .“’2&%@;%; from the s Lo f30R EE RGN ERRLrigh BedhBh o ng bbbl

the ratio of viscaukhechayitr. {rosomd emls)da'p@nsgxnwahﬂ:l nanQpastides }?hv& a zeta pdteditial
R TN N N0 I IR T S T
T, e o g ] . it
12% 13% 14%vgrﬂs%nml®%twigﬁ¢@vqg%tg mgtpgmaf_v egyzglrzgqi%wgzg%g mﬁ’%qﬂa%\f 25%
26% 27% 28%003ﬂ% or R0fvk ﬂaﬁo%gﬁmﬁe%%o%%s are typically emulsions or
dispersions. In some embodiments, the compositions are “oil-in-water” dispersions
(i.e., dispersions in which oily particles are dispersed within an aqueous dispersion
medium); in some embodiments, the compositions are “water-in-o0il” dispersions (i.e.,
dispersions in which aqueous particles are dispersed within an oily dispersion
medium).
[00093] In some embodiments, inventive nanoparticle compositions do not
require toxic solvents. By contrast, many conventional strategies for inducing
formation of nanoparticles in a composition utilize toxic (typically organic) solvents.
In some embodiments, inventive nanoparticle compositions do not require polymers.
By contrast, many conventional strategies for preparing compositions that contain
nanoparticle structures require polymers.
[00094] In some embodiments, inventive nanoparticle compositions have better
tissue absorption and/or better biocompatibility than other nanoparticle compositions.
For exampie, in some embodiments, inventive nanoparticle compositions have better
tissue absorption and/or better biocompatibility than nanoparticle 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, inventtve 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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the percent of oil is approximately 8% In sonme enbodi nents the
percent of oil is approximtely 5% [000121]1n sone enbodi nents, the
percent ofwgmwé/est@nt in the prem x ranges between 0% -P8Q%6s2000/080256
enbodi ments the percent of surfactant in the premx is 1% 2% 3%

S0% o0 22050 GAftoBlofrsad mught 15340 ks IRE g S0 e

enbodi nent s tight @Emﬁnﬁ ter (190 rdoadis anteh e P2)anorme, e.i/e)ntﬁ%ur (2%) sikhs, or

enbodi nment s rcent o urfactant i s approxipately 5% [000122]1n
sone enbodi n@weefp Ip ﬁ@“ﬁs‘ﬁgﬁb‘gmﬁ“& e pgifddtimedn Wis@sheBneg ofab apw%be

than one of | day 154 BAYOS ABMLS cwb 19 RRRORALENE ) GRIHRASHI] @Rt

conprise two or nore”oil I n sone enbodi nents, the nanoparticle ‘
conposi tion thoke (ﬁbmoamn,t@a nmeamphatf aqropulgtiorf efotaapgmulsinn partieles is

enbodi nent s, rti ositjon .,y conpri two or .nore
surfactants. lfbé?ﬁt)@ F ﬁréteoéq*gﬁo THER ec}’taﬂéesn é’rstf‘fh@{‘%es and a
conposi tion eRfigits biSthe saRphitidles h ©f pm@n@c{on 1A&n@in a dlamauf WwikihaRtatedand
a botulinumtoxin. In sone enbodi nents, the nanoparticle conposition

consi sts essEREE Hl4ayorTxamples betwaen anproximatelyifa ) tf&tnan@usttclq) ne
bot ul i num t oxi,p, 3N iggtfﬂgiga%r S%H‘l% sﬁ&ﬁjn;?o(p%wf’lgny g%?aétlgnﬁg Psr tC%O%

preserve the nanopart e co
[ 00012411 n s60%, ‘é)%,(ﬁ]%;m&’@ 95&/@96%519113@,698% ob%, 9918?&099 6%999 G%I;IQ@ 8%s of
i In sone

wat er, an oi surfacfant, a a bot num t oxi n
embodi nent s, b? ﬁ%" %M&aﬁ‘ﬁ ogjeg Slc?fjd ¥eions whese a ganaparticlen o | |
a surfactant gomf; ositﬁﬁ%rt@ﬁ?es%‘dﬂnbﬁ‘%ﬂ%ﬁ%&/ﬂy 21308 e JiR2 3o %\;eally active

substance used to produce and/or preserve the nanoparti c
conposi tion ggeny thqﬁa@pgamgle cempositionds considered stable if the concentration of

biologically active agent (e.g., botulinum toxin) is maintained in the composition over
the designated period of time under a designated set of conditions.

[00096] As described herein, inventive nanoparticle compositions are useful in
various medical, cosmetic, and nutraceutical applications. Such compositions may be
delivered to a subject by any available route including, but not limited to injection,
oral delivery, transdermal delivery, efc. In certain embodiments, the compositions are
delivered by injection. In certain embodiments, the compositions are delivered
transdermally.

[00097] It should be noted that inventive botulinum nanoparticle compositions
are readily distinguishable from other botulinum-toxin-containing compositions that
have been described. For example, Donovan has described a preparation in which
botulinum toxin has been incorporated 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] Suvanprakorn ef al. have also described suspensions of liposome-

encapsulated materials in discrete macro-beads; one of the literally hundreds of
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Met hods of Admi ni stering Nanoparticle Conpositions [0001251The
present invention provides nethods of delivering nanoparticle

conposi t i wW2008043147 bot ul i num nanoparti cl e conposi ti onPCHER006B162861S
applications including, for exanple, cosnetic, nutraceutical, and
medi cal appl | ' ticl it on englude one
or more by ol S mat S REBORALIAL S, ERERARL BRI RS
nanoparti cl ePatslivatai 20080224010, utheluded 1n doatempled Methb&mikﬁ&]ﬂfthédéﬁe
enbodi ments, the present, invention contenpl ates nmethods of delivering
i nventive naf¥ alameﬁpreveéﬁﬁlabgmsp@ﬁ%amM&m&ﬁim@w@mdrﬁ&n o prgagis soition
transder mal , g4 C t 1ARSEration.
These. oLt 65 0D e B B e e A Pl i B A PR

f or mul at i onslipesomes worldtbgienpdstadub prodercd wicropantahepasd vesickes.
conpositions) that are intended to have a | ocalized effect.
Subsequent tissue absorption of the fornulation's ingredients,
however, is RRhodk WAVBKRE Sn6haI€ ColpBlildkll N some enbodi ments of
the present invention, i1nventive fornmulations may be encapsul ated for
exampl e usi nfOPPYi d- balgegneral iventive nanepartiddocdrepasitionsitess. drvtulinuimt o
el LS 1 P! OrARREAcR A8 Gl LETBE oalBUEUEY vl RRALAPTNIEN
upon; i) lipi onposition e.”, tor exa e, nolecular’ size and
c]tlar ge) b i : )er_hh@:}iiﬁhmtsmiam}&n(c&e gampdmioﬁﬁhﬂe@rep%iezi&)yahdrngi rgea_rmiszafﬁweve)r' ,
of any biologically active agent or other entity jncluded in the
conposi tion; gf&ffaca}l IHOpng ?f?ndﬁﬁlth‘ﬁé%PFﬂ}Yo?rg%@ selyspiecift somBe present
i nvention coghBsAngieShahOMPRIL LdPRRiRAd RS EARR if s&g&%ﬂcé Qith He TP B
m crof | ui di zed nanoenul siions conprising either |ipid-based car rpl ers

t her eby i npr bwentipntwichobt widlizaig sabh félvantof cosnmeceuticals (L e. , for

spocy 11 cal | ylBV BT co HaBtREmBr et SRGPTRD BPH PR, and
parti cul ar | yesthpahioh8 @ ipespafd byQreparing ptedik Bnd @bpRARE ihelpemix to high

conpositions, for the treatnment of various_disorders, diseases, Or
e

condi tions. WCARIOEES f neadhsredn. thedterp ighear foras] eders éma farcethat is parallel to
| N rANUSCU! Afhe Phoetif RAHAANE AU Shoosd 1 PRELAAYs ARRruRLIl IS ARE P
adni ni stration, of botulirumtoxins are usualTy seen wthin one
week. The tymaeahl. duration of synptomatic relief (i.e., for exanple,

flaccid nusc ralysjis) froma single intramuscul ar injection of
bot ul i num tolpl?’RP@pe Ma??e%‘gﬂﬁ?%‘géﬁt%?wc%beﬂﬁe E?Lﬁenﬁ’iﬁ‘#tlﬁél 68
nonths or | ofigk, Iflsbnad dngbdbdliénts khiaGah isslsteolgeh@hle W NGed rBRegEer mal
adm ni stration of botulinumtoxins according to the present invention

can be presefiecording ipthe presentinvepherh shegse bbmgehanicalegperayi(he, weh sireer
characteri st} [WgTe [IY3] j / cific
Formil at1 on SEoo peateiies Bolia adHehiindi e 8¢ oB0 s BRRGhUNGa
[000129] It wsdlvenbse capipcresseabespebd attwidgenabpaticlenassmislk) dah incheakhgrear t
that botuli nunf togxi n is. current Ia, adm néﬂigrer_ed al nost excl usi vely by
i nj ection, aW8Y%q DRERRTHCIRS genesyted i) RaTiGHardRix 9f ForRPeNEnts And/ps can greatly
sol ution, uspualdetht S6RRNBLAsE b PR dd i8R E PR AL i

al ready di scussed herei n,ésbgi:}ﬁ??a%l&%%l n |(§1Hétdr¥éﬁg%l§%§xt o%ﬂngda%ﬁﬁs
pr epar at i onsthose embsdirnets ip whithhar adshesuch as mbiokdgidally yetivesigtrttiing, i n a

| oss of protgin.and/or .loss of protein activity. .Such instabilJity i.s
suspect ed t o mREleRIn 3R orplrelth U ik RN AAhO NG SmpdBiche. the sk of
di meri zat i onhigh Bitta for@0dayt idréata theQbading @paRSof S HEBpdred b @nparkd to

known to have‘ﬁgot ul i mi!lm stabiljzing effects is_human al bumn, The
possi bl e i miiBING Bathodyefagnias daoparticlsninraiipb@eRpdu Mading 6 e

recently beepdissg ' j ' ' PNy
publ i cation %greososg??ﬂoax{H?é%rge%?ﬁ%ﬁ?&%@@g%ﬂ%&@?ﬁéﬁiﬁﬁ%ﬁ?@%@ ﬁé"é%‘&
st abi | i zer s, aggnthtodhg intepier akedier tathersorfacd afshamapopatckt Aceorlliop td haum

toxi ns havi ng an, i roved effigca relative to native al hum n
&esent mvention, the use o ,c(g:l-}/ shear force can allow ?or 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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botuli numtoxin type A conplex, human serum al bum n, and sodi um
chloride packaged in a sterile vacuumdried form is currently
reconst it seaezho$/ees17nj ecti on using sterile normal sal i necaushaaini@se
preservative (0.9% sodi umchl oride, injection grade). Specifically,

standard i nj [ pr l.S. ] I AW e of
diluent in tﬁ};ﬂb%%r op?litnfa%'t8 gleglrdzb gxﬁexﬁhfgg&%gﬁ%&ﬁb&ﬁ%@ﬁg %@ﬁg\{}%}oed
by bubbl i ng bighgresiirarfovéxalmpd byagintiatdus murbilbst fibiw atdigh pressgenfdr ¢xample
injected intq a vyi cont ai ni ng .a ,desi gnated .anount of .|yophilize
BOTOX(r) . _Fogb%uf L5 Bho By h%ﬁ%}bommsgﬁwﬁﬁmﬁbmwsm 1;3%41% fEnendhl ve
adm ni st er i ngbAAYL00E1BEEEXE,000521; t iRRSentbddithéhed, RUE “ﬂﬁhhrtﬁe Ahbess

e

reconstitution. %000131] Al taough problens with the avail abl
bot ul i num t oabant g6,8pkioadS@RPsi.i ncl udi ng stability issues, sterility

i ssues, etc. been well known,  few inpreved formul ations .have
been devel op@éﬁ il@rt he@r?‘ﬁrrng ,eﬂl%ro\j Iér%:efnltsoﬁl\gp 8‘3% ﬁ°§°et?{$1%1%ﬁ§§$'edmyalffpr oach
for deliveri Bdmbdiartd Bugavitatidnor Mgl pedshethandicagzddeg, undesirability of
i nvasi ve techni ques general ly, patient disconfort, etc. [000132] The

present i nvef%0&8pr ovingemeicpbedimsatspbigh shean farecormnbesimipisieraddrys
e.qg., botul] tOX| | N ; J U®

b o des 1 P St BERSRRRSudh SOAPESE A ey Blifgtel? plRREssor

particul ar, (MerghedenConpomasnt/MIFICHE@pordim) vebdthedikeafevide! Miaoiligizer®

bot ul i num nanoparticle. sitions (b ny .avail abl e route), .an
Further - pr oy P SECSHEPHOAE DEL Bisr eI oB Ot LR Gy At e
other than i pisagéitRidugt SRPIh3hdels BANEERteloditY¥ENiIMBARABN td Y MAnoscale
nanoenul si on" conposi tions may be admhi steréd by any avail abl e neans

i ncl udi ng, wrangeulhg il issaplivi, twoane ir pshed through mii¢rochapnednwitle rypidal vy,
bucal 'y, opt ' ' IRV o oo rtai

enbodi nent s, Eﬁ%‘)erv;\%/eﬁéggr %n@%éﬁg}o%pags%ﬁic foggghgyé}{%%%l%i (g{tg‘?g g%);g}fgbﬁf’%oc?l(%n;
in sone enbodismentid byitsshbriidrashamids it fjree jétowhich Robidewitanhotdbment s by
i ntranuscul ar injection, in sone enbodj nents by intravenous

i nj ection, ePerosIng nughoehanRelsnfuide fbannsts thelud exresensss highshear (up to 107
nanoparti cl e GPHRRE &éarﬁa% oG AfiE m‘vgﬁk%st%ta{@f%g@enﬁeﬁdl %ecgﬁﬁgéléé%]:ﬂ n
t b1 es nethods o

certain enbodi nents, e presen nvent1 on provi
admi ni st er i ngelbgond reswinn uxing in subnsicron ieviel. yTherddonerhigh sheacaximpseasre he

dermis and the epidexm s.. .The epjderm s, has several, | ayers. of tissue,
nanel y, st raf%ﬁﬂ?@@ﬂ%@ﬁ?@?kéﬁﬁﬁ%uﬁﬁ?rﬂ m’é‘ﬂ%ﬁﬁ%@#’ﬁ?ﬁ?{‘ﬂ%ﬁt{‘%t ratum
Spi nosum anMi&hﬂaMm@qa&a;bg,gﬁj dentified in order fromthe outer

surface of the skin inward). [000135] The stratum conmet= presents the
nost si gni fi B9 ur ol MoregeneraByaapicealvitizaryeay\be gy Aesdeectaet nomesrs a

generally, a r | hlt%sti N L=t |

stratum coneig}g%ﬁgg t%#pl %g?dflg%ﬁf%fm fg ﬁé%t |ch,i 51%%&#?1 %rg‘rlg(ih%?sssmgf
flattened, kearatclsed loel Wichciarencintas} that prmgedoitne [redet streahnyAy the
The intercel |l ul ar. space between the coneqcytes is filled with |ipidic
structures, BHBP H"ﬁ‘fﬁsp&‘ﬁ%}lgﬁﬁts PHEHE Sht e?%a'é}’/‘?sﬁﬁet PRdvst A ROBFIAY prespure
substances t ir@iplithSiieRactiBadRmMER. Witk the 280hetidAUhORBANI Qakingy Of
Drug Metabol i smand Pharmacoki netics, 26:85). [000136] The rest” of the

epi dermi s befesigne &xed-geamptiyopiseashainelsabyongk whigh gieyproduct stream will

accelerate to high velocities, creating high shear and impact forces that 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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150 11111 thick. The derms is about 1-2 mmthick and is | ocated

bel ow the epiderms. The denfis is innervated by various capillaries
as wel | awomws/esal? processes. [000137] Transder nal  admipairaiseaisiosa2sof
pharmaceuticals generally has been the subject of research in attenpt
to provide a rnaty : ] Ni i f qqﬂ i

wi t hout undem@g ﬁe coﬂ%é(glq%xgt%gc@ggggéggﬁogt%%&%tﬁgP’(r)ﬁdgct| gﬁgﬁgﬁgjs Gt al
-35 - del i venhbardioat exhmpeewhith echubsesahé piodcause dishedtdnzechtiyal At thand
potentially expose patients receiving injections to bl ood bornge

di seases. O BPIna i Rﬁ?‘i’{CF HeY 8% reafrtﬂé#eg ehr?\eﬁ?@h@ Y8t pes FUrBebREOSSHABPT i t y
of medi cati OBgedifexidndlRo MLl IR TBEYindhd Hoes PYS PABARALS389D54 NG
patient's st onach. x[ 000 3%] Ef feortsﬁliﬁaveﬁlgeeesnﬁyrmde to ’eg’e?o’p d
transder mal 43844t rati on techni ques for certain pharmaceuticals in

an attenpt t co t hese shortcom.ngs b rovi.di ng noni.nvasi ve
adm ni st rat | G PC Ty Epigimeals S B oreseetiny st dople

adm ni strat i eRic@i@ssiCehdaRSPHohi@e & Mgk kiRRAE fobces Kbk peHOY 9 time less than
transdernmal adm nistration of nedication nay reduce or elimnate gp%I n

associ at ed wRRMt § G éryteso A8 sorpe grubedirprts, thepdriod b dmsfis lgpoiban about 9,
contam nati op,< gng 4 i I AR . . are
i ncor por at ed @’ssy g’t §eir% ggf &;ﬁlt%(% (} ? §§]?¥?{gh?@%n8{ﬁ%’l tf]i% ergj'lt’d#g ?ﬁg{%g § g’ftmetxe
transder mal edhge of sonal-L einmks oEdisc Al soar ehdbodinzasntit peticdef tinte is about
increasing th er%eabi lity of the stratum coneum Sonme attenpts have
i ncl uded usiﬁgs cal enhancing agents that increase the

per meabi | i ty[gpb109)! ecUulh@smbREPYSIhehROr e iAventBRB @inbRITRSideMBdized”
i ncl uded usi ng mechani cal apparatus to bypass or ablfate portions of

t he stratum tueughrasingle expasure émhigh sheenforeeshauvk einhedimdatd aregefentd to

ul trasound Oé L.ont Q§h resis to ﬁa ill.tate the perneation of
phar maceut i ¢caF€Rr H@ﬁp?ﬁeng%o WARUYMbst cases, the goal has been to

a phar maceut {8l 10gent Thel ptedetinkontian ShEdripas®hk @@t @gnitidh e Butifeng ki n,
typically so that an agent may pass to the capiltary bed in the .
dermi s wher ePEeRBX tyaigh Sheat foFss sysEeRRTaeA N4oPHHEEIE SORRREipT; rdinpagicular

subj ect to aghj %Ylgraé atmf"ﬁ%?%@ﬁgﬁg@Ot?l’irposl{ﬁgg-omol Al t hough smal |

nmol ecul es have been a nmj or ansder mal adm ni stration
t echni ques, [Q001El}i npomtgendral, therpodreixtiitan whichappetvsnanhpdrtitlacgepositions

nol ecul es, such as i de nd pr.atein conpl exes, .are al.so
Srenabl ot o PRARGHR I REb e APRice ot oHEk e SO0 Sitepied fiaofit & lest
about 48 kD, rfasniissiblchiffirigd) 66e56Hhich Will taREMes BBbisyerddihRimhes ed
with the assistance of ultrasound (Mtragotri et alL, 1995, Science,

269: 850; andthediqpisraediamsn ghichpagicles de. 6, ORPTEEs) rOdiopeaseH Tihthe pitonaat
: > S _ i o A
bot ul i num § og s8Rl 2B o) fack BilASuan I L3RR s B Bhih ST Bty
ot her di sr uptieniispageditvithinwietheis dizpersionmedivec harfivaet-in-eil edispersia is

magnetic, etc.). Rather, the esent, i nvent.ors haye surprisingly
found t hat bB‘E‘%ﬂ“iVHH?H%%‘ﬁ?%HaHECEﬁSﬁB?‘iIF@BGB T /A HSRETHRNBEHRE ol e

COMPOSI {1 ONS Thse@f bitdary SkiMl il e o ifl dpbre R ARR A Achlhrsith LBOUL fofEd e
ps to perneabilize or disrupt the Stratum comeum Use of suc
agents or st apstwe immisaible medizeand ot natilimited stristp & condtigaticonplosjuedusnasd i s
not oily media. The term “dispersion medium” therefore applies broadly to any
dispersion medium notwithstanding that it is commoen 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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necessarily precluded in all enbodi nents of the present invention,
but also is not required. [000142] The present invention therefore
provi des M Woglsssof7 adm ni stering botul i num toxin throwgit/ush@enapscal
application of an inventive botuli num nanoparticle conposition. In

sone_enbodi o? ?{]t he Tﬁ},\égﬂ{‘&\ﬁ &Rp W%@W?B@%lﬁlwgﬁ%?%%ﬂédgg

applied direcCt o the I'n-an sorptlont roug epl
| ayers. In snnélaean@m haammdasﬂﬂsperhom tetia Wiasnmadip a6 be mlslmsedﬂmmcs:bfdaﬁc&
can penetr at i ncludin

e to er of _the skin, tra
corneum der ﬁ%‘}l%&% nt i3kegh. BEPRANIA A AaFeLe A AR 5 Gremple
chem cal or %&h%@h&%l%h@(lﬂ&ﬁd}ﬁgﬁm RODFARGES SliRE), WhieLfor BYER0A, hbAt
cause abrasion. [000143] 1t be appreci ated by those of oOrdinary

Slél Il in theckain alcobnds, 5 trpsEeWutmmélatﬁmd ng::mm;cnon lactated
nutr 4 on | of BTV DNESE SRR TRt e R bl s e B A s RS

skin mlk, eRpaldtealikd, atd eombin@bsagRrsdfeam enollient cream nake-up
base, Ilpstl ck facial _pack_or facial_ gel, cleaner formulation such

as shanpoos, [000hLls,  bBeppe of @éﬁ@@fshihmthe % il also b welh apyare o puitable
dermat ol ogi cgj, &%HB%S%%‘&&QS &3 étrﬁéﬁﬂl@&ao%%%m e dffePed { ©2:

patches or sprays FhventT ve co I'on opica
adm ni strati morrh;lcebwiﬂli ﬂlemuésamwnlveandﬂ oRemehcmatxset B]Chdll§5 methahﬁ:ﬂﬁdeafbr

amount of bot ul umtOX| n 10-3 0 U kg passes
through a pat¥agiesaigied an B n@?ﬂcg%et“ﬁeé’ gshabesh: i s

fornul ated apghx@hoBRENGHAT f4d %rég@aéad@%ﬁﬁﬁﬂea&ﬁ% éa@av?a ykdtghdRd

about 1 U kg transderrnally Eass t hirough the patient's Skl n. In sone
enmbodi nent s, CaSHE. YRIAPSS; ¢4C0R u@rimmtwédlvam;bf@e eafrd qotten esedcemap

that bet Weenel?cg Eusl&/egnng/ﬁgigﬁgﬂdﬁ?ﬁg ﬂg%ﬁ%:g‘d,?glggm? %ﬁrdt El,r géj re‘:cl;lthh el nut

patient's skin. n sone I'men rrpos’ I oNn mulated

and/ or admi nhmep,@mjoba}kﬁh&mubwvmcﬁm lalaodér, &mbnul’tsctab‘cuamh mberdemta ffi t S
pass through t n patient’ dz skin o a subder mal target. [000145] Those
of ordinary SRHPY: IF‘?P&Or?@e meam 15 55l BHA: BUERG: OLiMG) rangfe PEREE TOBERY,

to Units thahyaf galki 18 erﬁ%t?u aCﬁ})ﬁo&? Cedd! B.gﬁ;%ﬂiry &, & Eé’dah@@t

to Units defined by co C|a s of I num X|n
[ 000146] The bﬁemmﬁmcsaﬁfommsgndﬁwm sdsfwanm sapsiry, sadhiokiteing sexime,

of focts of i Meaoplh §iRire; D ECR BROPTY, PR G il AR, P PE sl ane

can persist {Beatigernt 6ils2Baty stdarBiendd b@lm"?ﬁ%l%&fd@ﬁfaﬁnc Hifycefidd synthetic
pol ymer carrier that can retain the botulinumtoxin so that it is

rel eased sl ofrsomehicpresdistiy! sebacais: idiraethicpry 3ath iseproaonyristaie; eniperak ail;

(US Patent 6,3}doddd8aol; oleyl alcohol; silicone oil; and combinations thereof,
[000115) In addition to the two immiscible media, a premix according to the
present invention may include, for example, one or more biologically active agents
(e.g., botulinum toxin} and/or one or more surfactants or emulsifying agents. Suitable
such surfactants or emulsifying agents include, but are not limited to,
phosphoglycerides; phosphatidylcholines; dipalmitoyl phosphatidylcholine (DPPC);
dioleylphosphatidyl ethanolamine (DOPE); dioleyloxypropyltriethylammonium
(DOTMA); dioleoyliphosphatidylcholine; 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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[ 000147] I n one enbodi nent, the present invention provides a topical
formul ati on of botulinumtoxin that avoids potential conplications

i ncl udi ngweaosn4tiod i mted to, systemc toxicity or botrRITEEI06/046236
poi soning. In one enbodi ment, dosages of botulinumtoxin (including

types A B, c [ e m.as.{.ow as, ab 1 undt
to as high a ol %IBEE gg,(gﬁéen%%;go?ys&ﬁ%% 6n§ Q?V,%g?-%ﬁ 1’§\é%y89rb%83gk£‘§ee§%é>
ef fects. The pphsdérbatlBaTwesBgM) spolpokyvihy¥nelLpasktiange; 3orfidia; &pldkdhana
being treated and { herapeutic reging bei‘n‘% utilized. For_ exanple,
treat ment of S%%H%Fé &f eﬁﬁb%%‘%é% poy Ritap fEelcats; lnsithin:dysoiaching gh

t d I .. - L Qi j '

ranedier . asaasiei pna0Riuh 3l R0 RN Sy Al ALY

hyper acti ve $wehaliny antislipieyphosgaiidie acid] atrébvedidessdiedtyiphasahaeter nal

d t it.,t bout. 1, 00Q uni f. botuli t OXi n.

FR IO T e I RN e

phar maceut i cabetﬁgﬂ}amsdté;igmefwﬂ@ﬁlbﬁh@%e&aéécﬁmt&hﬁeﬁoﬁ Iy OXi N
el i

for transdermal very into a human patient. The bo )Hul I'num toxin

can be sel ect¥erapphpplytrhydensugycebhdidsphosphatitly lsdendlimim; pady(etyleppes A,
B, C1, D, E, C i . [ j fi i,. bout 20
Py botul i néreRinohoRRiaRf: hESANE buthl b hirur 0 RBEs e
bot ul i num t okigh.surfieart propesriet;j denxwhblaeeygyklodexttias; whsropleauls; loryiiring 0
about 20, 000 units cg)f t.he botylin mto%, and the conpositioon can

conpri ses an?8M5tARY SAMHBHANS HFHROf-okheUshapipRicGormMONGS me b @ywixiure of
therapeutic affedgh shiidnld Thele\&EctintTRAL Be @ﬁ‘l‘i’ae@edya%ﬁﬁ)ﬁri iR Sty
sonme enbodi nents, the present 1nvention provides topical fornulations

of bot ul i nunseussd oF niay. g, preprredogynthieticalinin atebpeatery c [rea pofaned etmbodisent,
that all ow tﬁx% b &I isnu%n t OXI n.tf zgrer ate through a subject's skin
W t hout permeatsluﬁé s & éﬂ’i“fl}cé%ﬂy ﬁ% T t hrough a bl ood vessel. For

exanpl e, in $00e16MbOdin B HeenPodinktfts JTIRNWre@RAs ink&Fon! NPT tROQM ot
or even |less than about 5% of the botulinumtoxin present in the
phar maceut i ¢ BIeS&% ipbe finplgrnpRarhee eQarasHios aze HESSHInBE RIsMIXFnsiare
application : i td i -ore | on.
[000150] Thos & B ar B Rar e o P oA b bANEE ELRR B2 TF St

i nventive coppbediments sf thegtresanthnentod, naa somoread! tharinpostmtathaare pfesent

bot ul i num t oxi be incorporated i.nto a devjce such as, .for

exanpl . . pit B I EoARSTC EORRastion i At e o e JAPRR QL VAE PR

are known i nird the petidix irt 166810 O ichario tiekdidal nﬂobﬁni@l@QBﬁ?Bs@ﬁb&l. that is,
y be

i nventive botulinumnanoparticle conpositions may readi
i ncor por at ed $9Mms eapdimenss ofdhe presenbmveniion, enerarcnare awteriply asordded to the

enbodi nent s, " . - Lise urality of
needl es ext eﬂ%iohggﬁi? %gﬁq&gﬁét@?ﬁeﬁéﬁ%%%gpﬁeﬁw hligs%l 32%6&%’%‘& to the
skin, wher ei [P00RET]needinesrtaixteaibddibieats df fies ipaingibn tthe prefiie tprdphrealigh

the stratum cqrneum of the skin. |n so enbodi nents, the needl es do
not rupture ﬁoqﬁtf%’cfﬂm&é% IFat[WM]SBWEW% RS Enggpptgle

present i nvepdhmRiti - i iBlogicalls L hel e
8rh Rt oRO il r1eE hOEAPokiBlopicA PRk PRUFIIERRRIGE ©

it
conposi tion) can ‘be provided in a depot I'n the pa
appl i ed to tweinat soficndssimblsdonthe hishgially active dgentdd bedisedvedin thaf t he

patch (opt| OBr%Hi}Y béfgrre%gﬂigﬂ %ﬁe%lr ?osfée 2 Qﬁ'pﬁe ' %gsf] irtl ngny§ ;[:nrl (E 1rrr]11er?t:(s),rt e M
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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[ 000153] I n sone enbodi nents of the present invention, a transder nal
pat ch i ncl udes an adhesi ve. Sone exanpl es of adhesive patches are
wel | knowwd foos/045xEnpl e, see US Patents Des. 296, 006; GCOAG2005586236
5,591, 767; 5,008, 110; 5,683,712; 5,948, 433; and 5,965, 154). Adhesive

pat ches are i i an adhesi ve | ayer

whi ch will b%esg%%‘?%l gré“’tctg@g’%%é?é‘lgﬁﬁgngi?Jr%?g‘{asp"g‘e‘%%tm%‘% epilsion, 3 Fome,

hol di ng a phembedimatts,deweagrepdrticlaptiucresdd sutiforn Bihé pemit befbrepr event s
| eakage of the .pharm% eytical fromthe depot. The exterior surface of
a patch is tRpcgiqnp REdPPE. [000154] I n accordance with the '
present i nvefio th i bt deStel I e - SO
that the neul;ﬁg%] gl;gln r:[ﬁlar&i%ﬁélgtgﬁggalﬁéd e? tgrO@g%tlgf\ggggﬁgg?%egﬂsﬁ%t ?ﬁ&gﬂl or
exanpl e, t hecompanentsrierselvalzd beaginsebitgensratamanopagivldas\hevibg tiedisedum

nanoparticle_g¢ i.tign. Alternatively or additional. th

neur ot oxi n nily BRER AR vt SR OF RS tPmer rosnares Pl tactant at o
stabi | i zes t hionaigi oxvéen BN 10 Hokfe driR MR H At §fikth fii@art fsOM
the matrix and the patch. The neurotoxin na be i ncorporated

al so
into the adh@¥FYemp 69-5'61‘litli‘?éiﬁ%ﬂ:(f*hléélsﬁﬁal%!103\699111 96 1§dt &hsomee
applied to t i i di h,. 4 N, I N
one enbodi ne%f[ﬁl?&itﬁhgntzsiﬁﬁcgga:ﬂggf%}%iﬂ@lg%h&%}?ﬁg&e i@g;tqéhﬁaﬁeﬁ'tla’?éi’m‘l’
t enper at ur es5:4f 6:4pbUt8:BAC onlisk Infsemadhdsdivientsoths peaniy chinpitiek il a6d
that the neurofoxin diffuses through the skin. The adhesive may .
remai n t ackySWHERDSA G @Pglpséwg‘aﬂ%ﬁc, In spRe smeedimspls; theratie of pd to

skin, the adhefiie: ik agRexiniately ASKI 1ASS: B8, i sonleMolifFents] R ratio of
adm nistration of the toxin i's cgggjl ete once the patch no | onger

adheres to t#slastentio oflopeseiimatsiel.ofl, bl dirdal. yingkitaih embodimentsy the vitiol
appreci ate that. ransdernmal patch .is but one exanple of a device
wi th which i%@oeﬂn Ve ctt)%?gﬁ a}pﬁfﬂﬁlﬁgﬁ%&aﬁti cl e conpositions may be

admi ni st er ed{0oUiR0§i ve lhgdma eimbvdiaiehR) the serort@s oil & @e Yieafx MhgedRetween

enpl oyed t haj_ al the conpgsition to be applied wthout first
appl ying t heb%g' J-O%f:@rﬁﬁslgm%gﬁwﬂtsdh%pgmw HB@FE‘,thW%ﬁeW eyl 2éad % 0
undesi rabl e par & yshS7f gdt ok | 8o, Phb,t evi dzNEdokl Ao ;
spat ul as, swabs, °>s/yru’| ng’egs%wﬁ)t/ﬁ’ol{}?@’ %Zéd?sé%i ﬁﬂ%’?gﬁﬁggg\%/bggﬂgs@ 2l{.]Jcé/é
of spatul as 2% SiRdhS3%0R4Th25%] Ko 129%0, 28YIR9% or B8%d d barre émbdaments

inserted intgQ a container containj the co si,tion., Using syringes
may be acconpfFEH 'gog?ﬁfsl ?prcﬁ‘ém?tﬁb'rkg/f/rﬂ‘rfﬁg’ q}?d%tségﬁﬁ%@?%ﬁ Pgﬁ’i‘i 5The
conposi tion imyoxifewlyBy.t opi cal |y spread by the spatul as or swabs, or

may be expelled fromthe syringes onto the person's skin. [000156]In
many enbodi n¥APR1bf t He spme embpdimentsi therpgreens ofissfactabt is theopreinin renges

delivery of | K My o X . | Lvery. area. Ln.
Some. embodi rent oo CHCrO 1 v BpatRt L BHCE o8 Sskthlal 3 ool
utilizi ng an!%en2Pes %o \ds s us% i) Mandpa it %G 1 2%c 3o, 1685, il 6%an7%,

oot on e OB B AR oL 2 S GenRestUr
non-target sihigdah@asthehetcbf of Ié!.u@actaglt SHroMmaR]yf §530 ﬁgﬁﬁ/ﬂ@%n?%ﬁhﬁ 1410y

be utilized to this end. Alternatively or additional bot ul i num
toxin is to Braceabpl susfgcteniys approximeslioley a sel ected area, other areas

b - ' : . & .
TRy B oo STRAE P hLBln S BRSBTS R ROEHS

her ei n, manymerdtibah orenils Inkorhdembsdisents, theweobirttle compdsittondasy dekprisef
botulinumtoxin to a ﬁub' ect in the context of a nanoparticle
conposi t i on. MERERYEPIlY digome epbaqiments the nangpatticle compegtiendaes not

el uding | Meo@i i6H in GRIhiadafi ORI CerhitiBAL G naBphigat | ons.
Certain such applications are discussed in nore detal el ow.
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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Cosnetic Applications [000158] Botulinumtoxin A (BTXA) has becone a
wi dely used drug in cosnetic dermatol ogy. Adverse effects of BTXA
observed Wamogosmsti c use have a significant inpact orrqratS2enat046236
conpliance. Currently, BTXA is adm nistered by nedical personnel and
in aclinica i ! ) (4 Nall ion,
whi ch requi rgﬁ?%},%gg@%g?esgﬁﬁe: , E%T’be%gtﬁ%%%e&h%&%rg utg éc/)do ?r (ﬁ:{)]?t:é
preventi ng adwesEeseifedht saropamcBTXMpasigokE@@pettes, sald, gk).l | . Use of

correct injecti techni ques i.s mandatory since nost unwanted effects
re caused oyltfEH: r ool DEERAIHE TR G HTbEE e SRR A AP Sl
for exanpl e, ah 81 AdurRAEnteXId PHAGRIM FUEC |18 Sdme bifibddiReHts, 3RS ndnBparticle

physicians to select the optinal dose, tinme and technique. )
2008/ 045107 POTIRSAEDE00% &9 S6WRED @1 50 arivefagient, aideastone odvlivugrtosing anskal

f f 1 NI ' ' dh ona,
For “oxanl o SN v bR b RRhe el O a Sl R B vl PRl BT

periocul ar r egiteis, saigpét.)l and brow ptosis are common adverse effects.
Adverse effects such as pain, hematoma, ecchynosis, and bruising may
al so occur in the upper and |lower face and at extrafacial sites.

Qther possi bk\@eﬂﬂﬁ¥%¥ A&l ibEGt SNAY 1Cc91'réosﬁ‘iroﬁs not limted to,
headache and possible Tnteraction W conc nt nedicati ons.
Suggesti ons MWE2Heen himdgetcot mveitoniphevidostetnisaitdeanymmepartiticect s
by inplenenting the proper techniques .of dilution, . storage, and

Thi ecti on: - aboetsonS (EhebeutiFRR R it comPaT i SRl FERLS b Gigns
contrai ndi catrichfiigng, RieRample]@kRBHs, nBEARNIMS iafid nRERalpyiisdidgs. Carhbe
prevent ed by cool i.ng the skin before and after BTXA injection. Uglper
lid ptosis nighapartisigroompositieisanaveiaclyds orp apraie bistgitatly aetive agents.
phenyl ephrin ' . A | 0. Dermat ot
6:141). I—|0\/ve\f/h(§1rﬁ yg‘g?’gﬁﬁ‘?‘f’%?ﬁ% h%‘%y%ﬂg%'tgp@%ﬁgmsgﬁ&%&nﬂo\%u l{nﬁ&c@?}%‘é nt
strat egi es. [@D0260] ByIncomicreatodinidnes, the @saait invenaod cawennslaes sietods of
met hods and aqqpositi ons for safely and _effec iyeléjad 1, Nj 34 ering
bot ul i num t oXFHEPH Y CHRGTBRORIIG' FAMRATHILES NG HIBs WL OPHMUEG et s | n
one enbodi Mefbnsdbifa] RhEAERCulaR b8 itcoR hﬁgg&' il

botul i nurn adm's.ni_st r.’atti?ﬁ a_% a topiccapfd&gan oc;ﬁraﬁlg%:a g&geﬁe\feelrroeu(tjes of
conposi ti on adnipistratienyara pasinulpdy faveted fenfoposletionsiie. g cértairsbeulinum toxin
m crofiuidiz | sion. ne.enbodi nent, the_c gsidion is
formil ated aBngPBREETngbRhon heP2 RERRH Rl a O pEPORAP! St

[ 000161] Thos éissaé abrodlitidvarof tieekfbirhulhtion’ hidgrdienis] hdwerBp il amrg Prfictable.

i nventive botul i num nanoparticle conpaositions may be formulated
t oget her wi t PO9R37lof s smpogdimentsaidhs Rragept inyentiap: impmE verkamalafigns

cosnetic prepayat E%ﬁstﬁéﬁl@&‘f&%xé&}tﬂﬁ ié.lgﬁ% ggird%% cafidd %.ié?,qg ﬁa&ﬁa tg gntghy

thi ckening lotions, or powders,; cont al n” wat
cosmet i cal | yinde eadist frié-bastvemier effinagies howarenmayrheniopdndettoipsy; i3lipid as

al kanols having 1.to0,8 carbon ato i ke et hanol , .i.sppropanol,

byl al conbiRgRitoREn RE PRI TOSON S2pane Srcemapate LitRraL:s-
al kyl ene gl y&anlegulat silkear@ pH Rnidagon)f B Siaﬁ)gg:!augz@&tivaragmﬂbp@mh%ﬁty
gl ycol), and_glycol ethers, such as nono-, di-, and tri-ethyl ene

gl ycol ~ monoainik}idediniée sompasitioni aniiia theonprall saalihfyecoiubiesi hstongsent
ether and di ﬁ&@%{ﬁo%rb%n&kré‘fa%s %g@%ﬁ&&yénd‘?ﬁ%fﬁds réﬁt@@'fosdn’ﬁ%}{ mibrofillidfbed
m xXture. Suc conponen can pr esent, or exanple, I n pr oporltl ons
of up to as markmalsiohorhyrisig etter lipidlbatddearrieps thaebyenghtingthet he

total conposjtion.,[.000162] Cosnetic preparations including inventive
bot ul i num nah’@ﬁ‘éﬁ‘n]tapiilryeo%ﬁ‘bf)‘?m‘?%%@e'w&? XERPS IS S)one fil | er,
especial ly i poouzigr t orebiradent @véifoh 8pdtifically 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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product, which is especially desired for individuals with greasy
skin. The term"filler" nmeans any particle that is solid at room

t enper at uMO g VEIGFospheri ¢ pressure, used al one or i n POIMN2ETEDIQBG
whi ch does not react chemically with the various ingredients of the
conposi tion gpg Wi L6l I ot i:ng ' : 4 n

t hese ingredients aér:tgp %r@%ﬁ%ﬁtog%ﬁ?tg%{é?%? gﬁgg‘é Og\%%r %’rﬁ at%lélrargrér ature
and especi al ppyralysis} freinra siipld imtramgsaubar itjection bObsthkmum i typeARan b .
Such inert fill ers tL?/pi %al I I"hav mel tjng points at Ieg‘j,t C]I% er than
170 €, and bEITEH NP i GRS AumoBT RSt B ient pEiicthesst
absor bent or fIRAARSRAREHNAl AdrfiniskARHYDobEnBAT b LiEHARbrdfe 8RR MY

the oils of the conposition and al so the biol ogical substances
secreted by tivensa ¢an be presenrdoraupio douramengs drilpnger, sepandingantthe ul at e

and have an . dj ter.rangi.ng. from0.01 to.15 .preferably
fromo.s to tonthiictorERRLG A Ao ST che e st s Blft S
appar ent di aimestivet@niBsponRedspdriclé pepsaaset er of the circle in which
the el enenta ticle i.s inscribed along its snal]lest dinmension

(t hi ckness f oot e | ag)mﬁ breporssiaied by-thaeg sdardisaryclydlis dheratibal

wri nl des i nvghyiiRgh ; I I - :
periorbital regilonswﬁa{sg{l@%ﬁn%r@ggg? gﬁ%“ﬁ%ﬁ%‘%@aﬁg%&émﬁg? eved
rel ated to opatiadti by injecdn efrediqundisaliny solgtidna csually racsnatinaedifrem aFor

i nst ance, thf dﬁi .eflrlfgﬁ:lrrentt. of glabellar winkles s related, at |east
inpart, to tH& X‘ﬁ AMPREET™ t he under|ying procerus,- corrugator -
supercilii, aRdlreidyidesched BermUbdtuiMES IR inTRCEAtext bREh BleBarations is
consi dered problemati c because they produce the appearance of agi ng.

| n some case8§spetinky vidagralie swinslabilitysiesitlinginatloss dprateinnfidst lass aipsoteih

negative enot .k : ' , dness).. Jfatigue .or .
ctress. 1 0001eeT T o s Bk el el BB O g i gffcaton,
sol uti ons hadindrzetine antier palyrdrzatims t THRQRoHt asminbe fapusioh Riowh® have

treatnent of, hyperfunctional_ facial lipes. After injection, the toxin
acts to par aP?f}z/‘ nER S\RILRIBE eHeets i humapetiuging Sk Rossibleimauapieaicalnt | v

reduces or elid¥ 3 i I i@ The
Eof¥ENRRES of H&n&r@@&%ﬁ%%ﬁ%ﬁ Ihérll%trﬁée%ﬁg bed acg'gcﬁég¢34 S

cosnetic use_of Dbotulinumtoxin type _ ace’ n
Der mat ol . 22PuablicagorgZN05A368967).[ Dl peldjcatien proposeathatwsorsbinant atbamid’s,a

(Carr ut hor s SR ind B TER, srfisp w5 fesi i Foguls
been noted t hainsihayiag kh afpoted a9 relhivto ndh® ARNEmiRpALYSIBLT oduces
an uplift of the mouth (Brandt et at, 1998, Dermatqgf Sur 24:1232).

42 Injecti ofO8IBBTX <bf hasiake alrsady hewa dispassed, BOTIOMW @murtd Elogirisomn
been done fo : } e .S et at,
Cosnetic s uBRELTRN R ARRREGE MmFhh bH58 fad S bAGHS. ©

Der nat ol ogy, pd&agsl,in ettedle yacews-driedfistny isYeaehibokeconstituaidgor infe?8aD using

sterile normal saline without a preservative (0.9% sodium chloride, injection grade).

Specifically, standard injection protocels involve drawing up the proper amount of
diluent in the appropriate size syringe. Since BOTOX® is denatured by bubbling or
similar violent agitation, the diluent is gently injected into 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.

[008131] 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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[ 000167] The present invention provides nanoparticle conpositions for
the treatnment of facial winkles and/or unsightly facial expressions

(e.qg., dusvg mogwet@ctivity of underlying facial nuscul acanspoosoic23s
course, the principles and/ or conpositions relevant to the treatnent

f facial inkl LOr . i . | ]. |
indeoi rabl o FPEERIP io PR S ERTet sy M S dndits S B8R e o 1
the body (e. ¢hvasinetekshdiquee genetldy, patidnndisemfogan@edi ments, inventive

nanoparticle congi)si tions for use in treating winldes conprise one
or nore neur §AAHyt i cThomessat inventionpEoidasdaPrAYAd Botalinym (951 ns ar e

capable of b I J: La : VIR BYIRIN i :such
Coxi s compr Foabpnrork Rk tooIRE Balthntlrkcle tim AT E IAPKIRE Povifd
present i nvemtporetmnathedypdiatebseragrboniliatimadtion hopargcubdrcthe btesend imnedtion
bot ul i num t oxi n. pano | sjon. to facial winkles. [000168]1t has been
recent 'y beehr i EEERs Shikvemes GG FerpReRcl cRmPTILS Gribor
l'ines can be adﬁia@hé@@ut?{ abRirth8NGo HBESSEEsT dRRbetinks BN HYRA Soxth b gd#&s

treatnment via repeated injections (Binder, 2006, Arch. Faci al

Surg., 8:426ptheHdarind¢ctionepeated injections are painful to the
patient, and IS i L) ecti.ng _unin ' cl.e groups,
potentially é‘?ﬂd&g?ﬁg adv eélgljélsisﬂ eepé#efebeof:nfhsn%fner.laélf)&g@glgg5?’%%%“?%rrfleay%e
enbodi nent s, admbddierbd byany@aistiensarindlsdiagplittedt kmitithe, paereraidg/ or
neck over an extended periqd of tine to delay the onset of facial (or
neck) Iines Oy rERAEDaly.Pugy e oRhplgusatEntagnally Fe¢tally, glsmin certain

nanoenul si on ejydo&RIRhisSithvitlver, ﬁﬁ%ﬂfgogiﬁ%lﬁraﬁl@#&niﬁﬂt&é@oﬁ i %@ti&ﬂ?{%}nene(:k
over an extended period of tinme to delay the onset of Tacla i nes or
wri nkl es. | nembadingnts bytisniEutancous ifyoctidn, muaemesxibedingentsdyl ineanestular
regular intervals t.o the face and/or. _neck over a peripd of. tinme
groat er t han EGHBR RSOmE cBpTepis b dENEny meion| 7t | RESTEP wr i nk es.
In sone enmbodnBBdth@ntsfinbeiivk bﬂm%&ﬁ&hﬁbﬂaﬁicmﬁﬂgﬂﬁti@ﬁs dr€8dthidfstered

intervals to the face and/or neck over a period of tine greater than

1 year to defraysdemealiynset of facial lines or winkles. In some

enbodi nent s, ulin X1 0.11.S: I r: : i t he
face and/ or Illéeh({:] Egcgver glnape{étrg’?loegnﬂg 1@%&3&@%&%&%&&% %‘l"gféig% %sﬁ@{[hgd%@l ay
t he onset of aflmisdrirgiboeginam texinmlaheisrmdlly. Fhneaneskivoebinyeiséssthe dermis and
botulinumtoxin is applied. at requl ar@kptervgl,s to th&face and/ or
neck over a ﬁ?rqp il W‘%F@gt SEVRER AT B PO B8 8) SHANA ECHRYBY
of facial |igeguNudiikh@im grattERE, MNedtlifa SpiNekb:, dnh NESUm basale

[ 000169] I nj ection of Botulinumtoxin type B (BTX-B) has been

eval uat ed i n(idetified Amgrdreiemohe enfererriagectt] nfgetdd |ines. For
exanpl e, twe =haur paf i ] its
BT B it hobetar, o7l Sy Ui BESGReiod, dedtaldd Biedt

Faci al |ine tmmdemeieeliwryafmbdicaions gaicetly LidigesutmabWof bltulnum toxin in

| mprovenent Scor S) and Rated Nuneric Kinetic Line Scale (RNKLS).
One study reB%‘FLP@ﬁ’('a eStalm GRrnel} S LYPIGRYY agP‘EthHSTrEm H‘Bﬂ‘r@n‘l WPeSERP

RNKLS for al haﬁéﬁe&,ske‘fﬁfs@c%( %@Yé&ﬁéo@?ﬂe??ﬁﬂﬁ%&d@ﬁ s@et 12 fg?%gﬁgércellﬁilatrh

the effect |asting 8 weeks. I'n gener tients noted a noderate

i mprovenent Eeacadetwzyn the cingoane iafilledywitntipidimtoveres and omyRiCGIS

Ran 002, ol L Head Neck. Surg,.. 126: 459 70
I some. enbolPReRrerts iR RnbBRn S BRER wieakin Brdigiovas o, 2001

admi ni strati @aragﬁaw&wwloymn@mmwm ikd PharipsisneticQne89Lh as a
m crof | ui di zed botul i num toxin nanoenul sion_to hyperkinetic facial
lines. In sof@@033odi neht st af e spidesmistbelondp srgRmeemesryis appseximately

admi ni strati ggy Rﬁmtﬂicf&oﬁﬂé& 19 i93hARYL d&]&ltﬁicﬁ%ﬂm%éajtéa ei‘%v@@%h Q05n; 0
the face that typically develop winldes prior to winlde forhation.
It is expect dde titratis sepeatasd uahiosderpillasics @t wahasmeyrodel ayceseset  of

and/ or 1 educgy oL ANST ..o EN Yl s ook B 5Bl SRl bRk El
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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[000172] I njection of botulinumtoxin Z has been reported to treat
saggi ng hypertrophic platysma nuscle bands (Le., typically referred
to as thewagioogos#mek). A classification system (I to | Yrrhasmweoaise
hori zontal neck rhytids, platysma bands, and skin laxity can

categori ze the: r f formity. and serve as a quideline for
suggest ed doé] Hgggﬁ?s’gatmlﬁqig’ 3#%%%”&%&3?"&1“@%&%‘3 P‘g?‘g}ag?’teﬁp%f’l d
hori zontal ngsientshydeivihsg infediions toblodd bbide iss¥BseB U] @dhinagaiich dsn and
mld skin laxity; Type IIl refers to noderate horizontal neck

rhytids; thi BKeTsigem paviebipavatlghiiiy ofinsdicatignsse faiihe pxtremaly asidier at e
skin laxity %%}1 ' Pl ast. Reconstr. Surg., 103:645).
WO 2008/ 0451% @&%ﬁ%@%ﬁé%&n] I n one enbodi nent, the

present i nvefDi3s]contEfifigptsdtaes beedmratiessd detei qpriranbdeamblatdedinistation
nanoparticle conglrosi tion such as a, fE?'écr of l ui di zed botul j num toxin

nanoerul si onteEYes £ STEAIBRRTAcRilis &t APHHSTIRE St P EHOMGER s
DI SORDERS [ 0003:641dBhamirReu 6 sinitist-iorD a6t GehetiMy ARl fieH Mﬁkﬁﬁﬂnum
reversibly paral yzes striated nuscle when adm ni'stered in sub-|ethal
doses. BTX hadnipistratianstededuge dapagerte apagent's slina Thusmbersderinal administration
neur onuscul a | r ndi tions invol vi muscul.ar  spas

and/ or cont ré% %cﬁ(g&gﬁc a&%?#ﬁggléglf%ﬂgteigw it 9"8%3&3%" gy{“ﬁr‘: psyfecuce fhe
cont ract ur e, likilibenofblodtedontdnaatih, SRldsrov HIRBIbavail S5y oE idh%s 0fecOhey
resulting from mul toiéfl e sclergsis), retroorbital nuscle, and various
ot her opht hatReMOFEtebhdemiely. (Carruthers et al., 1996,J Am Acad.
Dermat ot, 34i04gPde) Factadiibal t[e%ﬁ:@ : 0

i njection of[ BTX i]nt 0 a glrloup@g?1 s%%?gh%dﬁﬂg%ea ‘Sl Setfagg ﬁ)g%%gt%lge}ﬁ%l' S
face has beemmvadech fooused eraincfeasingithe ppmkdahdisy sf thestratemicomalimaSymaet r y

caused by facial nerve (Armstrgng, et, at, 1996,, Chn.
Ot ol at yngol .?&e??:tﬁ Ve chﬁuadteaémg‘éfgs ‘C%Fg}&@ﬁﬁﬂgéﬁeﬁtﬁ af ‘éﬁr&?%?rth%ngul i
Ori s, Zygomagdredshii®)@molddus iirbsshahe sidePL 58 chterﬁ;nghalwe iRlhRd mﬁﬁgl es

associated wth the nmouth together with various nuscles associ at ed
with the eyemgthapisal apprraass tebypassosr aklatrapdreens of tiestratumesasnant. Inr eat ed

as a group i e | ertical noet.r £
o otk AT ARS8 0L s b BB g
untreat ed siplemedticntud pharererceytidBie thtbhdhthe sidn.ebadst BB, thd fal pasasednto a

i nvention contenpl ates adm ni.stratio ) )
P mxggceuttica agent, typwahfy a smarﬁ molecule, through the skin, typically so that

an agent may pass to the capillary bed in the dermis where the agent may be

systemically incorporated into the subject to achieve a therapeutic effect.

[000140] Although small molecules have been a major focus of transdermal
administration techniques, it is important to note that it appears that large molecules,
such as polypeptides, and protein complexes, are also amenable to transdermal
administration. Erythropoietin, which is about 48 kD, has also been successfully
transdermally administered with the assistance of ultrasound (Mitragotri ef al., 1995
Science, 269:850; and US Patents 5,814,599 and 6,002,961).

[000141) The present invention provides, among other things, methods of

bl

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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of a botulinum nanoparticle conposition such as a mcrofluidized

bot ul i num t oxi n nanoenul sion to spastic facial nuscles. Bl epharospasm
[ 000177] BMWEPpHE¥/BSPHsm i s di agnosed i n response to repedCFAsand/ 046236
rhythm c contraction of the eyelid nuscles (Le., also known as eyelid

spasm. In sae@sgaagftﬁ@&ﬁ@ed_iﬁQﬁeﬁl_)s&h}rfé?ﬂaft%%tﬂeepﬁ)&@@q%e\ﬁﬁsﬁ,%ﬁal% mgearly

close) and re-open.” The origination o I's condition comonly
resul ts frontdgatrédyue, stress, and/or caffeine. Once spasns begin,

however, the continue off. and. on, f a few days. o

20081 045107 PIERIG00) Bk sRh iR hestiredut e o e vminiseringe: o
the eyelid cosmlifietokiCthesies theatopicBepplidation off it Hivagwe avmtiggncondi tion
can be caused by irritation of the surface of the eye (cornea) or the

menmbr anes | i Rfuegattigle cepppsitien. (lasama sebpdimentsTihe énvenk va kefuliaps i d
twitching | .
5o cauge yLumpBHER Rt sspMdsiiclt o HOERRRL o BB B hiGRHh e

bl ephar ospasepideradalitigersbint soddecentioidichdng, tietbotudinum taapeirtidlé ¥@nposition can
uncontrol lable tw tchi ng or fEtgasm; .of your eéel id (usually the upper
lid), Iight BEISEPERS Y Iavst ofghe skl ipsludipg hesyaymatormenms dergnal pores,
enbodi ment s, a{dae REAAYMndSs WitHul B8 usOM SPRIA! SSmadmhibliSkihdehRhish 2
bot ul i num nanoparticle conposition such as a mcrofluidized botulinum
t oxi n nanoenethenenss erothéragentethaticaysssalirasionCer ebr al  Pal sy

[ 000181] Cer efigh 2l Sy, L by Sedtull 8RR of e SOLISKR i Y BELEThASHLY
compositions for topical administration may have a cosmetic formulation such as skin
softener, nutrition lotion type emulsion, cleansing lotion, cleansing cream, skin milk,
emollient lotion, massage cream, emollient cream, make-up base, lipstick, facial pack
or facial gel, cleaner formulation such as shampoos, rinses, body cleanser, hair-tonics,
or soaps, or dermatological compeosition such as lotions, ointments, gels, creams,
patches or sprays.

[000144] An inventive composition for topical administration may be formulated
and/or administered such that an amount of botulinum toxin between about 10 U/kg
and 10 U/kg passes through a patient's skin. In some embodiments, the composition
is formulated and/or administered so that between about 107 U/kg and about 1 Urkg
transdermally pass through the patient's skin. In some embodiments, the composition
is formulated and/or administered so that between about 10™! U/kg and about 1 U/kg
pass through the patient's skin. In some embodiments, the composition is formulated
and/or administered so that between about 0.1 units and about 5 units pass through the
patient's skin to a subdermal target.

[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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novenent or | oss of other nerve functions. These disorders are caused
by injuries to the brain that occur during fetal devel opnment or near
the tinme W0 208/043107Cer ebral pal sy may be caused by i nj ®OI/USQotsH045236
cerebrum (the largest portion of the brain, which is involved with

hi gher ment afeﬁé( 3! 62%'1? ?]?agﬁjg&?gﬁ P-ﬁ@?fec@ ﬁﬁrué% Hhh R e g}ﬁ?ﬂt;& Patent

activities). [0 e cere m can res the | oss of
nerve functi®as2,7i8)wi dely different areas. The classical finding of

CP is spastigi i ncreased cle tone) which . nmay affect a single
inb. one si @ngﬁﬁt he @8&96?‘515‘§§1ef1‘c‘1‘r‘?@ﬁ‘%85?té@1’e3}19n Hieféﬁ?lc(aipagti c
di pl egi a) or fopatifatias fBboMthuhLORin((BRASES potedl tRhSHadns ihdudbe ivut At

there may be partial or full loss of novenent (paralysis), sensory
abnor mal i ti eBmitethty, ehsteae toxifitylve ketuligm apigoningi rone 8pwediment, dosages of

function 1 n- LsSyf S MERBE TS OB A B O BRPNE TRt b5
sever e ment atbouel anidad dstiigh SyFpht@TE00MRIts) St hiniwMirdRof adefesRleage 2
and in severe_cas na alo Ear as early as 3) nont hs. Cerepral pal sy
is a non-pr o@frfeégssie@’@ Pﬁg}llﬁé "‘E OSBRSIPIAYEHARRFIINE A theyropdition Beipg Haigd and
synptons di rgeit Ji ; o {

[000184] O as??f*%%‘%@?ggégél?gf:’g?gf‘)}rlg%gpglbiy | é%%ﬁ%%%ﬁsﬁ@mah

dyski netic, hipasactiye mnstlesimatreq8pdsgh tarsderalal dbsapal (8., il 6Q1 wdisso 200G

50% of cases. .Dysldnetic (athetoid) cerebral palsy affects about 20%
0 vl ves. HECLP G 1o Riberfiit drteRet Bt dibuen TofuRitiog oFor
ot her nDVenmeRpslactity Svdat glasdsahialeqiiad Rlatively QYR Srahdd@fi] Josadei(e @a8bbut
gait, loss of coordination, and abnormal novenents. It affeécts about

10%  The r ehtnihforapop0bHQl wnits) efshoiylingm taxinmi xed, with any conbi nation
of the aboveﬁw O”E'Orﬂeoquéo%%é%g?& rcgfeesgr%g%%@%gém&%%ﬁl ncl ude,

but are not mted to, selzures, mus I'ons, zficulty
sucking or fpedoagptical cagpdsitionoantiking g stablitizay betuliimne toapnen tramtierat or

skills, such reaching, sifting, rolJing, crawing, | ki ng,
ot or ment al ¢ Ve8I o alﬁ‘é’ﬁ?%‘lt-_nﬂlé’tbé’ﬁﬂ%mﬁ’,‘m§B€%"cﬁ%§%%ﬂﬁ§“§%’
(dysart hri a)gon¥isntpbs RANRABbhIGRs Aheac Ny r%tma Rlah {dofifed and/or |

spasticity, progressive joint contractures, I'im ted_ range of notion,
or peg t eet hpurffedd186b®HtlaP kR hetwbxim toxin, @s well es 2 nativeion racpmbinantly t he

child with ¢ - . a her .hypert oni as by deckeasin
Gotorm by PATORRHiRR S dbe RBtHRE (RS By 5 bR 3% to aboun
el ongati on 010,6000urit€ BE the MafLineS.toih and Hhd cbngidsitibh barf @E@ristyReiicni &
bot ul i num togd ns offer a_dramatic_but terrpor_a;é%:r epeat abl e change
that af f ect sPHEHEE oxinaguflyentisachiov a themnerijc siaest leatne hegeontgnonth and
positive effgag_gmgf the toxins on inpairnment and functional
limtations. The long-termuse of botulinumtoxins and the role the
t oxi ns pl ay PBROLIIYhoutintstmee kinbedisipats, thé ptebnt peestom prbtillesaomiball dhood

RN A T M L T TR
enbodi nent, 4lfeey e BsRNAuh AEMEd RAMEAOTHREIRh A ABjeael bkt Witkdk b&heating in
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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of a botulinum nanoparticle conposition such as a mcrofluidized
bot ul i num t oxi n nanoenul sion to a patient exhibiting synptons of
hypert oni &0 2068/613&7enbodi ment, the hypertoni a conpri sePCTErs@I6AN6236
pal sy. In one enbodinent, the patient is a child. Strabismnus

[ 000188] St r ali,giRi6e in@&ghl\éi% zﬁil%?éh?t)f QPaﬁgtyB > c@gm@tlngémg’ne eye in

relation to the cher is also referre 0 as crossed eyes,
esot ropi a, egobedipents, stgansdermal payehl hay Burthet camyprise k phwaity vfizedles

strabisnmus is_.capsed by a lack,of rdi natj.o t ween ,t he es.. As a
esul t.the EyRRURERRRen? R PLpE e tR LI RblE o S ek B gRa &

si mul t aneous kxte@frém $hesHtéh 1 Qrdjéct tHroPhBO btk AR stne GADE theGkins tTh 8bth& NUS
in children, the _cause_is unknown. In nore than half of these cases,

t he probl em PEbpments; thepecdies dp ot uptusg a loogvessel. (congeni t al
bi . h |t ]
oo oy oLHEE 1 bRl USRS RO 24

brain may learn to ignore the 1npu
t o conti nue, bbthEmey eaidpatticleh@niposition)i @gn be povidet lin adapex insthe pateh o thdihi s

|l oss of vision is called anblyopia, and,it is frequently associ ated
R O o AL S B L Sl BOUETLL Y Popct e
strabismus i fyRddllySheaBh BReABY 3RA HRYudhThditfiin Eonblig, Orbit of the

eye or brain, including closed head injuries and strokes. People with
di abet es of t EHORZ3]e | oufe epibodimeatsi of thecpresshiigventioncfeansdatmphbpatdhy t i ¢

strabi snmus. Loss . of Vvisi-on &n_one eye f.ram.any cause w usual |'y
catce the eylBedimliBire 1pfOGuPIS R Er PR lindt® Bire

brai ns of adetdnsplérsee OB Pardy BiRVEICQDEH6,000,713; 3]590,76T;8e0080100] £9%3,712;
associated wiith anbl yopia, in whjch the brain ignores input_ from one
eye, do not S#%A34iiand >Qae4)s Adhssruspriches arrRroapily sharastasized as having an
strabi smus | ARHUAE fay Bl Wik I Ye b 169 pkonYER, Bk ARRRALH GBS S
eyes that do not alrgn in the sa |re(Pt|on, uncoor di nat ed eye
novenent s, dbeilbding ayihainmeeutoal agesi, and amexserior sanfece dlye priveiits leaksre of the

depth per cepty, oflyoh 8001021 hOOGL SHD Sl (5e2L oPOLIL RULIETARY 1
adhesive.
[000154] In accordance with the present invention, the neurotoxin is
incorporated into the patch so that the neurotoxin remains stable for extended periods
of time. For example, the neurotoxin may be present in an inventive botulinum
nanoparticle composition. Alternatively or additionally, the neurotoxin may be
incorporated into a polyrﬁeric matrix that stabilizes the neurotoxin, and permits the
neurotoxin to diffuse from the matrix and the patch. The neurotoxin may also be
incorporated into the adhesive layer of the patch so that once the patch is applied to
the skin, the neurotoxin may diffuse tﬁrough 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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esotropi a have been reported. Sixty-eight children (age range, 8-64
nonths) with acquired esotropia were enrolled in a prospective study.
Bot ul i numwa3osindsiavas i njected in the two nedi al recti .PCVAISeI06ANE36
sensory statuses were evaluated at 1 and 2 weeks; 3, 6, and 12

mont hs;  and gVfkMiNG3 ) & i10) i Qn - r
average fol | ow %l c??l go@é %/%%%egs ﬁ]%?%fﬁgéﬁypﬂgﬁaélgﬁl ?%ﬁ,%isﬁg{t%rﬁﬁgm'
success was Sutdladaidenighide kpdtdesawabs byrmges withet newifes( £, 48b@sive
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i ot ons, - PeCiRCURALIYaORS Py il e 5 T e A 0879740 PROFRLL,
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stereoacuity of at |east 400 seconds of arc (category 2

bi nocul ari t yfillingjthgherings pith tas qooyosition.dds compesitoramay thepbetopisally a
smal | er angl f;.€s91 ropi,a. wer h redictors of. nDt or success.
Vi el and SRESERSPRYE S5 Eod S maY B eBieRen fofPe SredB Pl BETH
better bi nocpérasd'sskiQut conme. [ 000194] Bot ul i num toxin may be an
effective | on(%-ter mtreatnent of acquired esotropia. It _is especially
useful in chil8l¥H wi t ninpmagy emppdimestsod grednveptiandamay e dssypbla fo lami
smal | esot r opkife AR RhiAI(F8h e - P teofRleintBdi

Opht hal nol ogy aﬁ%eqﬁ%hﬂal Sc?encg,eﬁ%%‘é@élnzd)efia %glé%{?% Slgglgte}n%gdlmems’
enbodi nent , sk ljmiedealetivirn wemtbe accoopliskaddiyattdigingcriimiestivedtdtdimuaf  a
bot ul i num nanopart. ? e _conposition ﬁuc.h ﬁs .a mcrof] ui dbzed bat ul i num
toxi n nanoent} PEHC §oaPpY ‘?I}Jlr’i’tané’ifﬁ_‘:i?fl?? Sy RSFRILLFPPEFFIOBOL HGs. | n
one enbodi NeBémpdsitRnRakitfbét sité o tHeRkindvitHB4pMiRe thiebmposition to non-target
2008/ 045107PCT/ US2006/ 046236 [ 000196] Dystonia is a medi cal condition
conpri si ng i BiteoAreRstodilie skino\leatly, 8 Wrasderrepl paivh mapitbs utilizged fn ddnendol | ed
or slow novenent |. fl i irnent. of, the. cl e, t.one
(usually in @Fg&ilﬁe&ggﬁ %ﬂgggﬁﬁsﬁhoﬁq}éﬁnntgg lélll%\% lfena\%%l%@gllp@ly toonly a
cont r act i onssadctéddred)oddr arcashsy bd dowsded o preréumted ok 8therveied prokdded from
dystonia). The sl ow sinuous tw sting novenents of nuscles (athetosis)
or sustai ned*S¥Fe contraciion (dystonia) may be caused by a number
of conditions, including cerebral palsy, encephalitis, drug side
effects, hepatic encephal opathy, and Huntington's chorea. The

abnor mal novéraat Apphes ] lowmiTexippear during sleep, but it is
wor sened by Lanal stress, nor nal__and sonetines grotesqu

post ures nay ﬁ@gi%ﬁ nani g%g?sﬁ??eﬁ‘%ﬁ?n’%@g 5"??851 htogﬁ"e[l%‘&?ﬂb“}?ﬁﬂﬁ% ne
enmbodi ment,  invelverdeleny of FitalitiunDRxHAb hetEkateheadhct Fhamakdmanicle

composition. Such delivery is useful in a variety of contexts, including in particular

certain cosmetic and medical applications. Certain such applications are discussed in

more detail below,

Cosmetic Applications
[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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of a botulinum nanoparticle conposition such as a mcrofluidized

bot ul i num t oxi n nanoenul sion to a patient exhibiting synptons of

dyst oni a. WVRRESTANBHTHYPERPLASI A [ 000198] Bot ul i mun t oxi n ATy EReG60M628@ Y
be effective in nen with benign prostatic hyperplasia. Thirty nen
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scores, serum prostate-specific antigen concentration, prostate
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nont hs (Mari t w2003, - Ur ol 62:259). [000200],1 n. one -
erbodt ment . g PR dENRR, uRed 4 Rosik e ety et s n8 Bfarlopiing or
bot ul i num naphgigtdphiheeyearipe SWoila MG 12005 4. 0 CliRfdatndior o6t 1Dt Ul | nUM
t oxi n nanoemul sion to a patient exhibiting synptons of prostate

hyper pl asi a. HopieprrBgmfemt adyeowEHosE rgpEn Milcysenf sirategiesredi cal
condition in | a : s ' | V.
People with r‘%’gr I dr gg? g&({:{raa%y@% a%sgét\?g?]&%gh%r Edeég%ﬂééﬂrr]%gggdtcﬁérogﬁlloénom
cool , and whéor sefebyardreéfectivehiemtminiSieeiag botgliimeh pexinshie amenyershayniamgbes

and i, pert eghi Nl Poopl & ueel, LS 0 MaUmA ST A <5

nervous, angeybotalita sasmRdatic asaf tbaically %WWﬂl{@&’?v%Fe&coﬁ%Sﬁﬁ&{ ve

sweating occurs w thout such triggers. Those wit
comprising a nanoparticle composition such as a microfluidized nanoemulsion. In
one embodiment, the composition is formulated as a cream, ointment, oil, foam,
spray, or gel. '
[000161]) Those of ordinary skill in the art will appreciate that inventive
botulinum nanoparticle compositions may be formulated together with any of a
variety of cosmetically acceptable media in cosmetic preparations such as liquids,
creams, emulsions, gels, thickening lotions, or powders; they can ¢ontain water and
also any cosmetically acceptable solvent, in particular, monoalcohols, such as |
alkanols having ! 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 monomethyl 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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hyper hi drosi s appear to have overactive sweat glands. The

uncontrol | abl e sweating can lead to significant disconfort, both
physi cal U251 nal . When excessive sweating aff ect POTHE2H8M0¢L36
feet, and arnpits, it's called primary or focal hyperhidrosis.
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called primary axillary hyperhidrosis. Small dosés of purified
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nerves that stij.nul.ate ing. Side effec i ude i.njectji.on-site
e and 11 AP ERE S8R0 PRt ol R P fit b 5 i ong Mol e
can cause mi from 1GBO LGN Sbjreediknesiscoaieshdntl BNEEdRaReRr of BO0RO4]d N
one enbodinengk t he present invention contenplates adm nistration of
a bot ul i num WBISB Bhrelsragniary gagsisle; 1s inseribed alpng ats smallest dimensign fhigkness for
bot ul i num t oglananoenul sion to a patient exhibiting synptons of
hyper hi dr osi s. enplification [000205] The foll ow ng exanpl es are
only intended to provide illustrations of specific enbodinments
contenpl ated by the pnfsent i nveption. The exanples are not intended

in any way to be limt Wﬁ‘.TME&B% SMNKLERGt ul i num Nanoenul si on
Fornul ati on [ghO¥A206] Thickl eXaKERE RBvENAFARS fordesd, SMbetiMBRtidLhd/or

nanoenul si on prepared by mcrofl uidization conprising botulinumtoxin

(i.e., for epcuiophial regOIONEra EMPPUEIOFIPPEblepeind araelitvnd related to

m crof | ui di Z@Jeir&ﬂvﬂs@& tﬂ@ﬁﬁde@@ir&%&i&%ﬁseulaﬂne. For instance, the development of
glabellar wrinkles is related, at least in part, to the dynamics of the underlying
procerus, corrugator supercilii, and orbicularis oculi muscles. Facial lines are
considered problematic because they produce the appearance of aging. In some cases,
they can also be misinterpreted as manifestations of negative emotions (e.g., anger,
anxiety, sadness), fatigué, or stress. |
[000165] In recent years, injections of botulinum toxin solutions have become
one of the most popular therapies for the treatment of hyperfunctional facial lines.
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 ez 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 et al., 1998, Dermatol. Surg., 24:1232).
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1. 5g of soybean oil and 5g of Tween 80 were m xed, heating as needed
(typically not required) to enulsify the mxture. 2. 100 Units of
BOTOX(r), wihewsipeaet ed within a human al bumin matri x (AdTEISI608/046236
Irvine CA), was added to 100 nL of deionized/distilled water and

stirred untij H%}:\ﬁ%ﬂ |0¥B t1oﬁ intSt trbrf‘ﬂ%%%f ﬁagrﬁ s%ﬁerf&%@%rtt%at?ﬁ&? 2

preparation a stlrre until even m xe reparat i
honogeni zed bbprohimanhuestal eemse (Eaulthérner qﬂaf‘@osnhemcdljsss of Battliams Al N

24,000 el WEEOBERY Pt i MY AR PP AR Db e e o Bty — -

[000208] The nesBbbk, ThidaahOSIW si on was eval uat ed for particle size
using the Mal vern Nano part I cl e sizer capable of sizing particles
bet ween abou{00§167Jnm - Tmm@senmnvmﬁ@nm@qsmﬁnmnmwmmmbpeheat i on

had 115, Do e 9, R AR 0 AMGAIRE SR PR ) O

Honmogeni zed B@&dXvity oMisdetlgingl fadisimuscilarurg). Ofadurde, kit @iisiples avddt h

(nm 2 Aver aggmposs%?o}ls relevant to the treatment of facial wrinkles and/or expressions may
equally be applied to undesirable lines or wrinkles caused by muscle activity
elsewhere in the body (e.g., neck lines, etb. ). In some embodiments, inventive
nanoparticle compositions for use in treating wrinkles comprise one or more
neuroparalytic toxiné; in some embodiments such toxins ére capable of blocking
facial muscle activity; in some embodiments, such toxins comprise botulinum toxin
(BTX). In some embodiments, the present invention contemplates administration of a
microfluidized botulinum toxin nanoemulsion to facial wrinkles.
[000168] It has been recently been suggested that the onset of facial wrinkles
and/or lines can be delayed by the long-term use of botulinum type A toxin treatment
via repeated injections (Binder, 2006, Arch. Facial Plast, Surg., 8:426). However,
repeated injections are painful to the patient, and there is a risk of injecting
unintended muscle groups, potentially causing adverse side-effects (e.g. ptosis). In
some embodiments, a botulinum nanoemulsion is applied to the face and/or neck over
an extended period of time to delay the onset of facial (or neck) lines or wrinkles. In
some embodiments, a botulinum nanoemulsion is applied at regular intervals to the
face and/or neck over an extended period of time to delay the dnset 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 6 months 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 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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WO 2008/045107 PCT/US2006/046236
HYPERKINETIC FACIAL LINES

[000169] Injection of Botulinum toxin type B (BTX-B) has been evaluated in the
management of hyperfunctional facial lines. For example, twenty-four patients were
treated with 400 to 800 units BTX-B in the corrugator, orbicularis oculi, or frontalis
muscle. Facial line improvements may be evaluated using the Wrinkle Improvement
Score (WIS) and Rated Numeric Kinetic Line Scale (RNKLS). One study reported an
onset of effect was within 72 hours. WIS and RNKLS for all sites were statistically
better after treatment, with the effect lasting 8 weeks. In general, patients noted a
moderate improvement (grade 2) on WIS and a 2-point improvement on RNKLS
(Ramirez ef al., 2002, Otolaryngol. Head Neck Surg., 126:459).
[600170] - In some embodiments, the present ilivention contemplates
administration of a botulinum nanoparticle composition such as a microfluidized
botulinum toxin nanoemulsion to hyperkinetic facial lines. In some embodiments, the
present invention contemplates administration of a botulinum nanoparticle
composition to regions of the face that typically develop wrinkles prior to wrinkle
formation. It is expected that repeated such administration may delay onset of and/or
reduce intensity or severity of wrinkles that may ultimately develop (Binder, 2006,
Arch. Facila Plast. Surg., 8:426).

PLATYSMA BANDS
[000171] The platysma is a broad thin layer of muscle that is situated on each
side of the neck immediately under the superficial fascia belonging to the group of
facial muscles, that is innervated by the facial nerve, and that draws the lower lip and
the corner of the mouth to the side and down and when moved forcefully expands the
neck and draws its skin upward.
[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 Il 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 ef al., 1999, Plast. Reconstr. Surg., 103:645).
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Table 2: Particle Size Distribution of a Mcrofluidized BOTOX(r)

Nanoenul sion Diam (nm % lIntensity Wdth (nm) WO

2008/ 0451 PIW3ASPO06/ 046236 Z- Aver age: 95. 33 Peak 1 1P£TAUSI@6MH236
[000173] In one embodiment, the present invention contemplates administration

of a botulinum nanoparticle composition such as a microfluidized botulinum toxin

nanoemulsion to platysma bands.

Medical Applications
NEUROMUSCULAR DISORDERS

[000174] BTX produced by the bacterium Clostridium botulinum reversibly
paralyzes striated muscle when administered in sub-lethal doses. BTX has been used
in the treatment in a number of neuromuscular disorders and conditions involving
muscular spasm and/or contracture including various forms of palsy, facial
contracture, dystonia, hemifacial spasm, tremor, spasticity (e.g. resulting _ffom
multiple sclerosis), retroorbital muscle, and various other ophthalmologic conditions
(Carruthers et al., 1996, J. Am. Acad. Dermatol., 34:788).

Facial Palsy
[000175] It has been reported that injection of BTX into a group of muscles on
one side of a patient's face has been used to treat facial synkinesis and vertical
asymmetry caused by facial nerve palsy (Armstrong et al., 1996, Clin. Otolaryngol.,
21:15). In the latter procedure, the levator anguli oris, zygomaticus major, rizorius and
depressor anguli oris muscles associated with the mouth together with various
muscles associated with the eye on the normal side of a patient's face were all treated
as a group in order to affect the entire vertical symmetry of a patient's face to
compensate for effects of nerve palsy on the untreated side of the face.
[000176] In one embodiment, the present invention contemplates administration
of a botulinum nanoparticle composition such as a microfluidized botulinum toxin

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.



31.03 PDI': 0.252 Peak 2 44.97 23.51 6.34 Intercept: 0.9659 Peak 3 0 O
0 Exanple 2: Muscle Relaxant Effect of |njected BOTOXe Nanoemnul sions
[ 000209] TWG208%d5pt7e presents one enbodi nent of BOTOXe PEAVIERMGI04G200 S
t hat have conparabl e efficacy as free solution BOTOXe injections as a

sal i ne sol ut [gaB178] More severe contractions, where the eyelid completely closes, are
possible. This aggravated condition can be caused by irritation of the surface of the
eye (cornea) or the membranes lining the eyelids (conjunctiva). This form of eyelid
twitching lasts much longer, is often very uncomfortable, and can also cause your
eyelids to close completely.
[000179] Symptoms of blepharospasm include, but are not limited to, a
repetitive, uncontrollable twitching or spasms of your eyelid (usually the upper lid),
light sensitivity, or blurry vision.
[000180)] In some embodiments, the present invention contemplates
administration of a botulinum nanoparticle composition such as a microfluidized

botulinum toxin nanoemulsion to the eyelid muscle.

Cerebral Palsy
[000181] Cerebral palsy includes a group of disorders characterized by loss of
movement or loss of other nerve functions. These disorders are caused by injuries to
the brain that occur during fetal development or near the time of birth. Cerebral palsy
may be caused by injury to the cerebrum (the largest portion of the brain, which is
involved with higher mental faculties, sensations, and voluntary muscle activities).
[000182] Injury to the cerebrum can result in the loss of nerve functions in
widely different areas. The classical finding of CP is spasticity (increased muscle
tone) which may affect a single limb, one side of the body (spastic hemiplegia), both
legs (spastic diplegia) or both arms and legs (spastic quadriplegia). In addition, there
may be partial or full loss of movement (paralysis), sensory abnormalities, and defects
of hearing and vision. Speech abnormalities are common and seizures may occur.
[000183] Intellectual function in CP patients 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%.
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[ 000210] The experinental design conpared the follow ng two BOTOX(r)
preparations: 1) BOTOXe nanoemnul sions, prepared in accordance with
Exanpl e 1WOwW45H7ect ed via i ntranmuscul ar (I'M inj ect iP§A/USAR06/04d386
hind | eg (gastrocnem us nuscle) of Swiss Wbster fenale mce. 2)
BOTOXe salin j: 0 | 44 RVAIT- I :%H,I,ﬁ?

I njection i n?géﬁh}eéﬁlh?gn%o I eg&éﬁﬁggﬁgﬁﬁmgl e 0 hﬂé%hgg{%gg\treer
femal e m ce. syn@®@24.11The Digit Abduction Score (DAS) assay was used

to determ ne nmusgl e weakeni effica ((AQki 99) .. The DAS
val ties vir o MOBFERl o0 SRS RECE4IEy Thlsu st P afeipcl MERP 4 PEAHES as
control | eg; muddle EdrtdachiR! difffeulty SleRiRNG Feddihgl HegWatiblRaingdidhfed
abduction conpared to the control leg or two digits touching and the

rest spread @¥iejspaical gf metoy skills such@s reacking.giting palbiag.cpaving walkge, of
all digits o ol Malo ' [ git S | ng. i f . t
is flat, fou%‘md%?%‘.g@éﬂe%g&eatﬁﬁ‘té’%. l?g‘%ﬁdgﬁ?’%’“’ E%e%\%%%‘g”hﬁg“t%gk@g?ﬂ?ba@fﬁgugf |
five digits tmoeahalitiys, HeadfPdptivhlitiep,espistioity, giro d3€3Fu¥ ¢ointarvamraatbiss, dimitdd
BOTOXe sal i ne SOlgrtgi on were evFl\I uated by DAS seven days under a

si ngl e- bl i nd™3HBHPLEETON PRRCESEHPes of 1-2 were observed for both the
botulinumto ﬂﬂlﬁlgnoeny&ﬁiﬁﬂn (kiR Grd dfRecRie indRAHRAOTE Child ith Qb htaSBhidyne
solution (3.96 U5 gl). The control group, which is a blank
nanoenul si onandetherbaserfaiias balshreaning gef¢iutyupiomating Sxictiom amprninggnaor

sal i ne, and controal s .comprised of five 5)..ani nal.s 002131 Thi s
ot or mat o FiGLeng FREHERTR P Rar Rt FaR iR S ek AP REI oy
the functi onbbtulifan esirdffet h @fandtic et tembord lepositdblEchatigymsiffeatsed by
i njection of non-mcrofluidjzed botulinumtoxin_ saline solutjon and

that the bot rhpbilitipnxResersh srmdly Saoretussdethe pemtivegrieet of thy fogws Py e.

Exanpl e 3: Wﬁ*ﬁa? L T- 2| I 68?6? :

Nanoemnul si ons 1%%)%214 T %tgﬁglxigﬁn%ﬁtghﬁeﬁggggﬁg St gg t I({ar)ruzrinpit((a)ﬁ1tn|S gn d the

efficacy of tdlaths dedmeplhythapghowdhdlot spamofithepmmanikisa ciklh¢ddhypeftanic

exanple, a BQIOKY) . DANSEIYL 0L (Gaebler-Spira ef al, 2003, Phys. Med. Rehabil
Clin. N. Am., 14:703).

[000187] 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 hypertonia. In one embodiment,

the hypertonia comprises cerebral palsy. In one embodiment, the patient is a child.

Strabismus
[000188] Strabismus involves deviation of the alignment of one eye in relation
to the other and is also referred to as crossed eyes, esotropia, exotropia, squint or
walleye. It is believed that strabismus is caused by a lack of coordination between the
eyes. As a result, the eyes look in different directions and do 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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[ 000215] A BOTOX(r) nanoenulsion (9.9 U 100 pl), prepared in
accordance wth Exanple 1, was topically adm nistered to the hind | eg
gast r ocnefYU2HREA%e of five (5) Swiss Webster fenal e WEES20606¢286 ol
group of five (5) Swiss Webster fenmale mice received an identically

prepared nanprgwd@i on KxefRH skiimEH M1t cands caﬁﬁlﬂ bethjurledtd 8 oftior

seven days followi ng treatment, DAS scores of 1-2 were observed,
scored in actsreyaacerain, m@m@sed Beadfimmﬁh@db?@pmﬂ Renple ssthrdiabetes

nanoemnul si on e r in the .c ntr 0 Aggr avat.i on
o he ski nPROERNE oot pEResmitiop Bleutdlon difu Nt Bie it mut YRR 4P VR
tine after tieatersatfromide odadeamﬂrmewlltymaﬁseahd)@teub gridialtyainbutward

nanoemnul sion,i s bi.ol o]%l cally active upon transdernmal adm njstration

in a manner S§RITPRIA) t CE‘&HMT@%SH‘-&‘# ta ansiateadystexalopst far visiem Hhexi n
IOP J SC}BIO? 3|SI n?%msﬁagséoﬁh l}ésaﬁglnh?a@k q{i (‘é‘%} %g%grra@ g?lérosf ég?aan ar %@é},e’

| nj ect ed Bot dbnoﬁmmsmﬂil’mhﬂtcsa’ablsﬁm ul i num Nanoenmul sion in Mce

[ 000216] Thi s | e provided nt r ol I erinme denonstrat e
that appl i ca{(ﬁféiﬁﬂf aném?}a%?gﬂngﬁmue&?“ﬁaeﬁf H gf‘ﬂa?&‘isélﬂﬁtcoul d
i nduce nuscl gpgeat @¥a8d, e?ésf 186 R Wi MARSRY sahR cﬁfeéﬁcﬁﬁd]%grdlﬁut&péﬁd

bot ul i num preparati on hat was not™ a nanoenul si on)J .
[ 000217] Thi r mmmvés,fdenﬁﬁ FisPm; evisieb it enly nmwemﬁvelomnfdhaé@drcﬁptm

Charl Ri
ol ver o LOBLPARDY CHOTENEG tost SR AR et BTt s
m ce per cagesopepiaGaosipeeasembeted nBittbelhiwhildied (:rg"eomgéeal-ﬂmﬁdhﬂis‘.) amgar d

cage beddi ng and Purina 5001 ch After one week git Abduction
Scori ng (DAS?CQ}HQEE%%‘HP‘%”%?%P@‘?\%@ 2| PERSRECHYS Studd BBWBP‘FIB@’F%WW ng

appl i cati on gfiecedBRR o AR Q8m 'mepmﬂrs@%ﬁgg%m%ﬁ ﬁé’éxﬂﬁﬁfe%b“ b

Exanpl e 1. In t he DAS assay, m ce were suspe e tal
(10 seconds)“@@kseB,lfcrand&mamaméﬁwwwcarsﬁarthb@stmﬁmme in which the

acsay was polBHRG onble el ByBINEUAS IenCuntape i aiior B Prisn

prepar at i onssyeése wak epamed if 98 cHillr@eyity &i%tlﬁjé@t‘ioquQ 9P, lﬁéreﬁanfgeto 4%)
BOTOX(r) in a saline solution for injection, 2) a nanoenulsion

cont ai ni ng BOPEEYand R {8%5 %0y chifsiremadter %%m@ulmﬁctmmreﬁpmtwglya&rtx he
tituent
consty Luent s o SIS NGB8 G RLLAS AT S

manner i dent (4al%}ladtskecoaarityesfiat kasid 06 sm)adlsmfmg: BaIEgdtY 12)bincEuiaaty)yent
Par adi gns

Higher hypermetropia, less severe amblyopia, and a smaller angle of esotropia were
the best predictors of motor success. Minimal amblyopia and favorable motor
alignment were associated with better binocularity outcome.

[000194]  Botulinum toxin xﬁay be an effective Iong-tenn treatment of acquired
esotropia. It is especially useful in children with high hypermetropia, minimal
amblyopia, and small esotropic deviation (Tejedor et 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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10002191Goup 1 (IM 15 Mce were injected with 10U 5uL of
BOTOX(r)/1cg of body weight that was suspended in a saline solution
and then W 2068/®8107nt o t he gastrocnem us nuscl e of t hePRTAE2106046336
the mce. [000220] Group 2 (Topical) 15 Mce were treated topically
with 10 U 10fyob16dy of | 1S QRea@ b o ngh%-ggg{ Redy Welvahy that
was applied to thé skin of t é‘&?@? J%eg?ylng t %ggggtrg%%en?us

muscl e of t hevistingdndegenfsQA0 2RAdnGoBerdorZlqvCornverntnt isldefivbd es andmpairment
treated topically w,th blank. nanoenul si.on contai ni ng, no. BOTOX(r) t hat
was appl | od Tt Uk P SREE R REE RyOUR B SvemBSerr B
nuscl e of t hgonilaitbrk @9theAsSE ISR Nurk0022R N eeRK dpkdred). TRE Slet ON
and/ or transdermal application, the DAS assay was used to determ ne

potential | odaRousisiies MOXRBIthef Taescles (aiheiesis) op sustrsnpd MUKlePoBERcaPn was

perfornmed on r s 1 ow i njection
ancUor trans Ftr%ra Ig%{) ?é%t‘%?(g?f%?%ﬁ@i??%g%%hmgg%%gg%%%? ie%% ation,
t heI vaE %i ng degpileﬁitﬁs,afAfmgiiigé tffetts;;lheﬁa'tioa{[lq&pbalmaeigygdx}d)ﬂumgfgi%n@choﬁem Tllxe
scal e = normal to 4 = maxi reductjon in djgit ahduction and, | eg
ext ensi on) bYPrAFYFREERL ) boded K HlsapR B St uregéwwéf_ﬁz&ﬁ&y
Concl usi on [ BGksmldles® MbnBREH a8l sGhetif R RtdTBIbe pddhGeIheY Be £ malif&Sation

(Goup #2) treated wth the topical botuli num nanoemnul s on
prepar at i on efthessweavementsore of 2.8 + 0.3 on the Aoki scal e conpared

to the contr up nmce oup #3) treated with the blank. .
nanoenul o ontWORE e q Tz o EROGHEE u bheselSlsS o bdrlerh el iiisration
those nmice 6 Batilidhl) ndndpaaiteGombbditidindudh bhumidroflddisead batalime tkinon
had a score of 3.5 + 0.3. By three weeks after treatnment, both the
group of i cBanop@ylsiog e patien, exhibifng sympiems pf distAntanoenul si on
preparation and those mce injected with botulinumin saline had Aoki
scores that were at control levels, as expected by the published
literature on injectedPruosrats HurBRPLAM s decrenment in Aoki scale in

m ce has bee erved_repeatedly. wi t.h botpuli num which never.thele

has a cgnti nﬂ’é’gﬁ}ltys&‘?tﬁﬁ‘l“@ Eofxi‘% Vgcé‘ﬁﬂmg%s‘;e%fg#’“%mrhgn Wgﬁcrﬂglbd atS >

t herapeutic ?@%ﬁc hypefH a8 STHirty tieh REMMBARN pREEH:R hbdrPRsia bvetd @irslledin a
i on,

(e.g. irrita _redness, etc.) was not observed at any tinme after
treat nent. randomized, placebo-controlled study. After a baseline evaluation, each participant

received 4 mL of solution injected into the prostate gland. Patients in the control
group received saline solution and patients in the treated group received 200 U of
botulinum toxin A. The outcome of each group was evaluated by comparing the
symptom scores, serum prostate-specific antigen concentration, prostate volume,
postvoid residual urine volume, and peak urinary flow rates.

[000199] After 2 months, 13 patiéﬁts 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% compélred with baseline
values and the serum prostate-specific antigen concentration by 51% from baseline.
In patients who received saline, the symptom score and serumn 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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[ 000224] I n sum this controlled data suggest strongly that the

t opi cal botul i num nanoenul si on preparation delivered a conparable

bi ol ogi caW@M&B451470 i nj ect ed botuli num Exanple 5: AdRGIERGOI@HS of
Bot ul i num Nanoparticle Conposition to a Human Subject to Relieve
Winlcles [000225]An inventive topical botulinum nanoenul sion was
prepared and applied to a person with significant forehead wi nkl es
to determine if it couflYPEREIRNOBECtive in relaxing the muscles in the

forehead tha rate A hkles ((Lncmich the same manner that
woul d be expL@%@fronﬁ%’%ﬁgﬁgﬁ%‘éﬁ\%% F%??lgcﬁn(gﬂy%&‘ﬁ Flﬁﬁﬁrg%sp%eﬁged in a
si npl e sal i nexcesdively ol unpeddiosgtdy.i Popletweith hypfechidibosis eannassat @e) whvktifzods
[ 000226] A bot ul i num pnanoemnul si on was made enpl oying, the follow n
steps: 1. Stempergye iirosh aadybenieyare ah gt sORtngheipaiiepody siay ceol and

o ST APl A6 ot el Wiy Byl
m nutes 3. HowEwesd toeitsaivps thaf mekd themukes/ous .anBty] emisarapded, drafraid,
zominutes " Sy MGt Wil ag, onee, ot 22,000 BoL LOCOEL L TNt
Vani shi ng Cr gaseriitl@kis hpgeadiofase b@drh@Xe dwedl londs. Uik LaEdRe 1A weating
can lead to significant discomfort, both physical and emotional. When excessive
sweating affects the hands, feet, and armpits, it's called primary or focal
hyperhidrosis. Primary hyperhidrosis affects 2%-3% of the population, yet less than
40% of patients with this condition seek medical advice. In the majority of primary
hyperhidrosis cases, no cause can be found. It seems to run in families. If the
sweating occurs as a result of another medical condition, it is called secondary
hyperhidrosis. The sweating may be all over the body, or it may be localized to one
area. Conditions that cause second hyperhidrosis include but are not limited to,
acromegaly, hyperthyroidism, glucose control disorders, pheochromocytoma,
carcinoid syndrome, cancer, tuberculosis, infections, menopause, spinal cord injury,
stroke, Parkinson’s disease, heart or lung disease, medications, substances of abuse, or
anxiety conditions. The primary symptom of hyperhidrosis is wetness.
[000203] Botulinum toxin type A (BOTOX®) was approved by the FDA in 2004
for the treatment of severe underarm sweating, a condition called primary axillary
hyperhidrosis. Small doses of purif_ied-b(')tulinum:toxin injected into the underarm
temporarily block the nefves that stimulate sweating. Side effects include injection-
site pain and flu-like symptoms. BOTOX® used for sweating of the palms can cause
mild, but temporary weakness and intense pain.
{060204] 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.
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WD 2008/ 045107PCT/ US2006/ 046236 [ 000228] A pati ent who had si gnificant
hori zontal wrinkles over his forehead, representing overactivity of

hi s front MO X08@#St7es, was sel ected for treatnent. Thi PCHASR@H4RAZd
had never been treated with a botulinum product or a dermal filler
product. The patient was assessed pfjQf lfiﬁaﬁ&?at ment by a

board-certi fied plastic surgeon using 4-pornt winkle scale, with a
score of "1" [@Q%ﬂ] to Thadoﬁmwmgleﬁﬂmaaﬂara oslydnendsd tb Api‘oefmgailustnations of

signi ficant vvrl atient sessed.using this scal e when
i o ace. was PERTCAELPUT R R IAC I B BreSti i) S Ot BT RES we no
wri nkl es by EﬂHﬁHE@mtanl@vd?lwbé hﬁm@ is nuscles which was achi eved by
attenpti ng to mximally el evate his eyebrows ("Maxi mal Brow

El evation”). [000229] This patient had a score of 4 at rest and 4 on
maxi mal  br owge b 8w NSh act%l |l ent nmobility of being
able to contra%ﬁﬁgw%%%wﬁesﬁ%mtl ent was phot ogr aphed
usi ng a di gi I(EDZ(E}R c ditgs axaﬁﬁjlm@iekenﬁa)rﬂlembbdﬂmeﬂt cfaanodaoiliioNbrepiasd band

when asked to m a Maxi mal w El evatjon. (Fi e xi mal
br ow el evat i BitT bﬁ?l&zaw %Owalﬁwgﬁpsu?nmd@ﬁ@@]er erﬁagwknﬁa%?@sked not
to use any fRIBD@M]makeA‘;BFEpratléh'Fbr%%x%ﬁ&d‘i&lu&'?%agﬁﬁd@és hGaL ment  but

wash his face prior to comng to the office with Ivory Soap. \Wen at
the of fice, 6 CC of i’tgﬂf snvbn@emllasdl 63105Twm §0aserp mépal; behting aExeaded e
1) was appliedtothe | ? l; q%;ththe di stribution of his
frontalis muscles by t Sﬁggf’ rgq ARG PR vas applied to
the patient's forEheadltml{ﬂrntstby%mm‘%hﬁ@qmﬂed wirhaith Huia@ althignis Kiafti:py
the surgeon using his finger (covered by a plastic glove) until the

cream was no | onger w@lﬂﬁfg@“:bl‘y"lfl‘h@%uff’@é’éﬁe H@OQ&@@ﬂomﬁ@dﬁﬁQ@d ved
at the physician's off was asked not to touch
his forehead for 12 ho\h@%%ﬁétfﬁﬁ%&ﬁﬂ%@’%ﬁ )ltét% off wwth Ivory Soap and
wat er. The pati ent. wasStefhé prpsmtivedamided kd Step O prepitadon Anddaiyred natit hen
at 1, 2, 4, 8, and 12vveks followup visits, the patient's
wrinldes At Rest and &' * Brow El evation were assessed by the
physician. As weld, th&dib?éﬁﬁin%éfhofr% sakedos| Aslac b@ﬁs@ul@ih éraélestlll
phot ographs and vi deo sults [0002 1]By the first week a

treatnent, the patientdistebutipnabl tatiol eehbighestDhi s for ehead rruscl es as
evi denced by an igabi l I i [ pW
El evation (Fi gure§3B) S}{l%l tp\%/rslr%l] {Ogﬁ Sd%a?éﬁ%%@%ﬁ%@t@é@? CE)z&-‘ifr\f’g%g %géﬁnn &£
Maxi mal Brow El evati omsm“gha\/tmﬂ@mn@]mﬁ Psodgbdonli cal assessnment was that

the treatnen i ndyced a_conpl ete paralysis of the treated rruscl es
that was equ ‘l‘?ﬁf‘%&t t *Frre%#th%magoewémﬁwaﬁ%\*aiwwefar PAtigE pige using the
patient's usShABehIWARES ﬁaﬁclefszszéasam@ummﬁg bamuas Betwedd Ab%ht d. gﬁﬁlt ment
area. The patient had a slight reStoration brow nobility by Wek 8
but conti nue@00gmhalke BOEO |rfanmulsmmgmpmatwn had thiopattickwizegeelisi t y at

ot her T aci al VA G OTRHER 5P S48 Chr> SRR ORI PR Bl no

side-effects were observed by the plastic surgeon, |nclud|ng no
changes to the _skin [mediately after treatment or |n)?n£1$'/péfollowup

visit. Likew s&abl¢ hePgieiesite DispoptieneimHapagenied 841D srogmwgoany

changes to higsKim (e g. iyritatiomn, lﬁﬁﬂﬂ?ﬁrﬁ) a%cln}ten‘%fty 'Wndth Tm)
after treatnment.
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)




Concl usi on [000233]1In sum this experinent strongly suggests that the
topi cal botul i num nanoenul si on preparation delivered a significant
bi ol ogi caWBWEs/M514Ti cal effect that was assessed by t h@CIIE306.846236
surgeon to be corrparabl e in clinical efficacy to what woul d have been

expect ed TRraJePideOWk BY Bpsiandard tyeatngpp of J nj eggag DOTUli ngy§in
a sinple saline's utlo ) for this patient. Exapple 6: Further

Bot ul i numl\ahcﬂpzﬁzt icle CBeqhd’si tion For md#&Fi ons| [0@B2B4] A vari ét3p of

di fferent Lu.i. Hete—tcopposttions—were—prepared—+n
accordanceﬁ\‘iﬁ’ Eggﬁ%f ag)?cept that in Sone cpses, there were 0

differences in the equi pnent used, the pressure applied, the anount
of botul i num added, and t he volune of nanopartch: conp05|t|on
prepared, whExdmmey: 3 ME ‘ If 4

observed. Th vera |cIe [ buti ons .were
Cbeerved (TamonRtd v ae@mﬁ%ﬁ%ﬂ&fs S é%@??%%‘?f@#ﬁwom
gﬂlcg og i4ui2di zget BOE @&hp:lramareﬁmy & foRSolMeaBAIXY h&1iShsze a(shile 76. 8

solution.
[000210] The experimental design compared the following two BOTOX®
preparations:
1) BOTOX® nanoemulsions, prepared in accordance with Example 1,
were injected via intramuscular (IM) injection into the hind leg
(gastrocnemius muscle) of Swiss Webster female mice.
2) BOTOX® saline solutions were injected via intramuscular (IM)
injection into the hind leg gastrocnemius muscle of Swiss Webster
female mice.
[000211] The Digit Abduction Score (DAS) assay was used to determine local
muscle weakening efficacy (Aoki, 1999). The DAS values were assigned as follows:
(0) flat foot, digit spread same as control leg; (1) flat foot, a difference in the width of
digit abduction compared to the control leg or two digits touching and the rest spread
completely; (2) flat foot, slight space open at tips of all digits or three digits touching;
(3) five digits touching if foot is flat, four digits together if foot is curved; (4) curved
foot, all five digits touching.
[000212] IM injection of BOTOX® nanoemulsion and BOTOX® saline solution
were evaluated by DAS se\.ren days under a single-blind protocol. DAS scores 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 ul). 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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Example 3: Muscle Relaxant Effect of Transdermal BOTOX® Nanoemulsions
[000214] This example demonstrates the therapeutic efficacy of transdermally

applied botulinum nanoemulsions (i.e., for example, a BOTOX® nanoemulsion).
[000215] A BOTOX® nanoemulsion (9.9 U/100 ul), prepared in accordance with
Example 1, was topically administered to the hind leg gastrocnemius muscle of five
(5) Swiss Webster female mice. A control group of five (5) Swiss Webster female
mice received an identically prepared nanoemulsion except that BOTOX® was
omitted. During the seven days following treatment, DAS scores of 1-2 were
observed, scored in accordance with Example 2, for the botulinum toxin
nanoemulsion treated group but not in the control group. Aggravation of the skin
(e.g. irritation, redness, efc.) ﬁas né)t observed at any time after treatment. The data
show that a botulinum toxin nanoemulsion is biologically active upon transdermal
administration in a manner similar to conventionally administered botulinum toxin

injections.

Example 4: Muscle Relaxant Effects Due to Administration of a Botulinum
Nanoemulsion: Controlled Comparison of Standard Injected Botulinum vs. Topical

Botulinum Nanoemulsion in Mice

[000216] This example provided a controlled experiment to demonstrate that
application of an inventive topical botulinum nanoemulsion could induce muscle
relaxant effects equivalent to a standard injected botulinum preparation (that was nota

nanoemulsion).

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

53



% above 120 36.4 48.6 47.6 54.7 50.7 53.8 49

WO 2008/045107 PCT/US2006/046236

hind legs and abducts its hind digits. This assay was performed once a week for 3
weeks.

[000218] Three treatment preparations were prepared for three treatment groups
of mice: 1) BOTOX® in a saline solution for injection, 2) a nanoemulsion containing
BOTOX® and 3) a “blank” nanoemulsion containing all the constituents of the
BOTOX® nanoemulsion except the BOTOX® that was also processed through the
Microfluidizer® Processor in a manner identical to the nanoemulsion containing
BOTOX®.

Treatment Paradigms
[000219] Group 1 (IM) 15 Mice were injected with 10U/5uL of BOTOX®/kg of
body weight that was suspended in a saline solution and then injected into the
gastrocnemius muscle of the hind leg of the mice.
[000220] Group 2 (Topical) 15 Mice were treated topically with 10 U/100 pl of
nanoemulsion of BOTOX®/kg of body weight thaf was applied to the skin of the mice
overlying the gastrocnemius muscle of the hind leg.
[000221] . Group 3 (Control) 15 Mice were treated topically with blank
nanoemulsion containing no BOTOX® that was applied to the skin of the mice

overlying the gastrocnemius muscle of the hind leg.

Assessment
[000222] One week after injection and/or transdermal application, the DAS
assay was used to determine potential local muscle weakening effects of treatment.
This assay was performed once a week for the next three weeks. Following injection
and/or transdermal 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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(Group #1) injected with botulinum in a saline solution had a score of 3.5+ 0.3. By
three weeks after treatment, both the group of mice treated with the topical botulinum
' nanoemulsion preparation and those mice injected with botulinum in saline had Aoki
scores that were at control levels, as expected by the published literature on injected
botulinum. (This decrement in Aoki scale in mice has been observed repeatedly with
botulinum, which nevertheless has a continued anti-wrinkle effect for several months
when used at therapeutic doses in humans.) Furthemlbre, aggravation of the skin (e.g.
irritation, redness, efc.) was not observed at any time after treatment.
[000224] In sum, this controlled data suggest strongly that the topical botulinum
nanoemulsion preparation delivered a comparable biological effect to injected

botulinum.

Example 5: Administration of Botulinum Nanoparticle Composition to a Human

Subject to Relieve Wrinkles

[000225] An inventive topical botulinum nanoemulsion was prepared and
applied to a person with significant forehead wrinkles to determine if it could be
effective in relaxing the muscles in the forehead that generated those wrinkles (in
much the same manner that would be expected from the administration of botulinum

suspended in a simple saline solution that was injected into those muscles).

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 volume of skin cream (Base

PCCA Vanishing Cream Light) and was vortexed into a uniform cream.

th
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[000228]) A patient who had significant horizontal wrinkles over his forehead,
representing overactivity of his frontalis muscles, was selected for treatment. This
patient had had never been treated with a botulinum product or a dermal filler
product. The patient was assessed prior to treatment by a board-certified plastic
surgeon using a 4-point wrinkle scale, with a score of “1” equal to “no wrinkle” and a
score of “4”equal to significant wrinkle. The patient was assessed using this scale
when his face was “At Rest” and when he attempted to create maximal wrinkles by
contracting his frontalis muscles which was achieved by attempting to maximally
elevate his eyebrows (“Maximal Brow Elevation™).

[000229] This patient had a score of 4 at rest and 4 on maximal brow elevation.
He demonstrated excellent mobility of being able to contract the frontalis muscles.
The patient was photographed using a digital SLR camera as well as digital video,
both At Rest and when asked to perform a Maximal Brow Elevation (Figure 3A,
maximal brow elevation prior to treatment).

[000230] The patient was asked not to use any facial make-up or sun-screen on
the day of treatment but wash his face prior to coming to the office with Ivory Soap.
When at the office, 0.6 CC of the nanoemulsion cream (as prepared in Example 1)
was applied to the patient’s forehead over the distribution of his frontalis muscles by
the plastic surgeon. The cream was applied to the patient’s forehead skin by a pipette
and rubbed into the skin by the surgeon using his finger (covered by a plastic glove)
ﬁntil the cream was no longer visible by the surgeon. The patient was observed at the
physician’s office for three hours. He was asked not to touch his forehead for 12
hours and then to wash it off with Ivory Soap and water. The patient was the
observed on follow-up after 1 day and then at 1, 2, 4, §, and 12 weeks. On follow-up
visits, 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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0.6 4.5 0.0 3.6 9.6 3 Exanple 7: Relationship of Pressure Applied to
Average Particle Size Achieved [000235]A prem x fornulation was
prepared ¥ WeHeSiled in Exanple 1 (except for the abs@GE8S2F06/046236
botuli numtoxin) and was split into 4 100 m aliquots, A-D, each of

whi ch was pagsgg] fifofHaNoRodYb G0t ﬂir%ﬁﬁj@éﬂon@%f Qotgfiﬁ%ﬁ{oﬁﬂltigﬁrs re,

resulting in a different average particlée size, as indicated belowin
Tabl e 4: Tabireatmhentpaea; i idle@aint badé sipOTEKOratioNaf bemumebitinsby Week 8 but

M crof | ui di zgd, it HohESL £ 00, REER S8R0 his iU LISy Rl SRSk 5F Avera
observation.
[000232] The patient was able to move his other facial muscles under areas of
skin not treated and no side-effects were observed by the plastic surgeon, including no
changes to the skin immediately after treatment or in any follow-up visit. Likewise,
the patient reported no side-effects, including any changes to his skin (e.g. irritation,

redness, efc.) at any time after treatment.

Conclusion

[000233] In sum, this experiment strongly suggests that the topical botulinum
nanoemulsion preparation delivered a significant biological and clinical effect that
was assessed by the plastic surgeon to be comparable in clinical efficacy to what
would have been expected for following a standard treatment of injected botulinum

(in a simple saline solution) for this patient.

Example 6: Further Botulinum Nanoparticle Compesition Formulations
[000234] A variety of different botulinum nanoparticle compositions were

prepared in accordance with Example 1 except that in some cases, there were
differences in the equipment used, the pressure applied, the amount of botulinum
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 | 915 | 942 | 953 | 979 | 1124 Avgga €
Distribution
Threshold
(nm)
% above 120 | 364 48.6 47.6 54.7 50.7 53.8 49
% above 130 | 21.0 37.8 355 373 40.8 45.2 36
% above 150 9.1 27.4 24.8 20.3 31.4 36.8 25




A 3,500 142 nm 10,000 107 nm 17,000 94 nm D 24,000 89 nm
Equi val ents and Scope
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% above 200 | 2.8 16.1 10.3 1.5 15.7 217 11
% above 300 | 0.0 0.6 4.5 0.0 3.6 9.6 3

Example 7: Relationship of Pressure Applied to Average Particle Size Achieved

[000235]

A premix formulation was prépared as described in Example ! (except

for the absence of botulinum toxin) and was split into 4 100 ml aliquots, A-D, each of

which was passed through a Microfluidizer®™ at a different pressure, resulting in a

different average particle size, as indicated below in Table 4:

Table 4: Particle Sizesof BOTOX® Nanoemulsions Microfluidized at Different

Pressures
Preparation Pressure (psi) Average Particle Size (nm)
A 3,500 142 nm
B 10,000 107 nm
C 17,000 94 nm
D 24,000 89 nm
Equivalents and Scope
[000236] The foregoing has been a description of certain non-limiting preferred

embodiments of the invention. Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents to the
specific embodiments of the invention described herein. Those of ordinary skill in the
art will appreciate that various changes and modifications to this description may be
made without departing from the spirit or scope of the present invention, as defined in
the following claims.

[000237]

more than one unless indicated to the contrary or otherwise evident from the context.

In the claims articles such as “a,” “an,” and “the” may mean one or

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 o 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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[ 000236] The foregoi ng has been a description of certain non-limting
preferred enbodi nents of the invention. Those skilled in the art wll
recogni zewmoyeisadl e to ascertain using no nore than PEIIUSA /046236

experinmentation, many equivalents to the specific enbodi nents of the
[ nvent i on desEEhAGH-ROLR!a BRBHARL: AGMER! M8 Kiehidd it RoRlds W | |

appreciate that various changes and nodifications to escription
may be nmade embdmbmt:ntslepwhtchng:ré themother alpifithe gronp mepersefe grtmnqamesent
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enmbodi nent s onsi or consi st. essentj al | e el enent s,
Paoo oem e, dhagion %W%Wr%"%ﬁ‘&@&‘%aég ik BB E! e
i ncl uded. Fu bé hﬁcrem@csoe thhttunleSs bBe@scindiested Sosihdriae eUﬂE&%nQﬁﬁ%BM‘éeﬁte
i ndi cated or otherwi se evident fromthe context and/or th

under st andi ngnd¢r thnundsrstandéngrriiope skondinaniskilhia the ert, Wa@gt arpaxpregsed
expressed as,{ ANR%af ARufR Y EpcdHE ARR Wil m¥ It el i uifBRnSt At ed

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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ot herwi se indicated or otherw se evident fromthe context and/or the
under st andi ng of one of ordinary skill in the art, val ues expressed
as ranges WhHH®SUITe any subrange within the given ran@€T/UsRE6HO#633¢ he
endpoi nts of the subrange are expressed to the sane degree of
accuracy as bigrigslicakd i Lo/

[000240] I n addition. it igp%&?égeuﬁgdgﬁgﬁ%%%é’téxany "35*%“%‘?‘?8 s@ditg of
enmbodi nent obna dleordineyekill innheart, veluenexprdssedes piriges ¢dnyassned anyesdbrangem

apol i cat o, Sainhs 3 Gole M s RO Caith TR Re R e
invention (esgne degfe dlatdlradyRtHeqnih of BRYinRiok theath¥erdithit atthdfinge any
di spersion nedi u any_ nanoparticle or_ conposition conprising any

nanopar ti cl e[0082401net hiscrddrionsihisfta be urdersiosthepay paicelar e@bﬂﬁ?m@ﬁtoétmr
| ocati on of 1k j . | hLiQn. s
adninistered?g%%@F 1E@gﬁﬁg%biﬁ%wgﬁg%9@§%%@%ﬁ§@%ﬁ§w%¥%#%?gﬁ%%8ﬁﬁ%§ For
pur poses of Bngembydinght, ckineht) éeaanbagplimtivs, or aspstd affthesaenpositiohy &d/or

el enents, feat rgs ur poses,. or asBecfs are.excluded are not set
forth expli cﬂeﬁv ﬁ_@’?tg? .Veméﬂ“a(leﬁs anyj DOTHIRIAR St PEY B BB MFACETh %
popul ati on ofiisp@sibh &leBRim, WhehioparkibR o%brﬁﬁésﬁ%n@onﬁﬁ)ﬁ/ihggﬁfﬁmﬁgﬁcle

di aneters between ggprOX|nate[y 10 and approximately nan ters,
wher ei n sai damamedadipEinamfacvnprd nmeeparticlee ayt rootecr hasation efl adntivixirationand

changi ng. t neoareve g e R ARRRHAE Snti il R o o Rl blirom any

149- 151, or dbborkdéle clafves. eFdr puliRsésegf GEdvity, OF ofie érhisdd@BeMaimBriach eaf
of dianmeters between approxi mtely 10 and approxi mately 250

nanomet ers. [9Te SFRMECIRS AeAlyras, PLPRSSS OTAspectrse etcleded arpsnol set forth emplicitlyy
165-170, whepghi the majority of particles have a range of diameters
bet ween approximately 10 and approxi mately 200 nanoneters. 4. The
nanoemul si on of any one of clains 1, 149-151, or 165-170, wherein the
majority of particles have a range of dianmeters between approxi mately
10 and approxi mately 150 nanoneters. 5. The nanoenul sion of any one
of clainms 1, 149-151, or 165-170, wherein the nmajority of particles
have a range of dianmeters between approxi mately 10 and approxi nmately
120 nanoneters. 6. The nanoenul sion of any one of clainms 1, 149-151,
or 165-170, wherein the majority of particles have a range of

di aneters between approximately 10 and approxi mately 100 nanoneters.
7. The nanoemul sion of any one of clains 1, 149-151, or 165-170,
wherein the majority of particles have a range of dianeters between
approximately 10 and approxi mately 50 nanoneters. 8. The
nanoemnul si on of any one of clains 1, 149-151, or 165-170, wherein at

| east 70% of particles have a range of dianeters between
approximately 70 and approxi mately 130 nanoneters.
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9. The nanoenul sion of any one of clains 1, 149-151, or 165-170,
wherein at | east 70% of particles have a range of dianeters between
approxi mately 80 and approxi mately 110 nanoneters. 10. The nanoenul s
on of any one of clains 1, 149-151, or 165-170, wherein the

popul ation of particles is substantially free of particles having a
di ameter in excess of 300 nm 11. The nanoenul sion of any one of
clains 1, 149-151, 165, or 167-170, ¢whgisei n fewer than 50% of the
particles have a dianeter in excess of 300 nm 12. The nanoemul si on
of any one of clains 1, 149-151, 165, or 167-170, mherein fewer than

25% of t h
20% of 1 P20 hEleER RN AT Sy ERR ST 0 My I
wher ei n meeﬂesﬂhamdiiﬁ%emfbehb@np@pxbmﬁaﬁ&ly héwed @pdcb}anmeﬁemwOmamasls of

300 nm The ,nanoemul si on of an one Pﬁlalns 1, “g 151, 165,
oP0 10T Lt PR BN e s feoghpe Sanfinnaedinpl whedite o i n

excess Ofnaa@nlibn dd pehBR O AR QIMb S A8 ordMindRethekkial ai s 1,
149- 151, or 165-170, wherein fewer than 1% of the particles have a

di anet er |n excess of 300 nm 16. The nanoenul si on of any one of
clai ms 1,2-149-Ths panqsmuisse afzgy OW@MWHIStlhé@pbﬂuPai%h"f"ofwhwrrﬂhe| es is

subst ant i adibty o@ggmezfes Hwet lﬁﬁ&%ﬁ&%éﬁ&s ﬁe@'e@ﬂ%géxiﬁg%egé@%ESOf 200 mm

17. The nanoenul sion of any onhe of clains 1 170,
wher ei n fapproxinadtely 250 96rofinetdrs particl es have a di aneter in excess of
200 nm 18. The nanoenul sion of any one of clainms 1, 149-151, or

165- 170, jwher giyg nﬁﬁgﬁ%&%aﬁg%%fﬁﬁ%ﬁaﬁd 45, haw 1 %%I%ETD?_‘[ in

excess of 200 nm S1 on one of "cl

149- 151, majorl§of ﬁzé‘:ﬁgzlemhae,realrangee:ﬁﬁlaxﬁdmmbét%emipptd)@m@tamllodnes have a
di ameter in exc 5 6 200 nmm 20. The nanoenul si on of any one of
clains 1, apliiz?iilni%%y § NPWEESY wherein fewer than 5% of the particles
have a diameter in excess of 200 nm 21. The nanoenul sion of any one

of clainst.l, A9 ndbmubionldom} 60e ofIGRRIIN1SBYVEY, of 6511 ANenBErelBe
particles have diameter in excess of 200 nm
majority of particles have a range of diameters between approximately 10 and

approximately 150 nanometers.

5. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the
majority of particles have a range of diameters between approximately 10 and

approximately 120 nanometers.

6. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the
majority of particles have a range of diameters between approximately 10 and

approximately 100 nanometers.

7. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the
majority of particles have a range of diameters between approximately 10 and

approximately 50 nanometers.

8. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein at least
70% of particles have a range of diameters between approximately 70 and approximately

130 nanometers.
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22. The nanoenul sion of any one of clains 1, 149-151, or 165-170,
wherein the popul ation of particles is substantially free of
particles having a dianeter in excess of 120 MI. 23. The
nanoemul si on of any one of clains 1, 149-151, or 165-170, wherein
fewer than 50% of the particles have a dianeter in excess of 120 run.
24. The nanoenul sion of any one of clains 1, 149-151, or 165-170,
wherei n feewer ThaRn2BWRn Sy BAE bf GAiRS lhii%elﬁ df %?Iﬁ‘f Wh&eﬁf(éi%%%t of
120 nm 25. The nanoemul sion of any one of clains 1, 151,

165- 170, ffeelgiarideshare 1 frage eDdoetersthetyren rpRpioBiEnaely §0 ancbammreﬁtelyn
excess oﬁla%%(gg; 26. The nanoenul sion of any one of clains 1,

149- 151 (3 f?é wherein fewer than 5% of the particles have a

di aneter in excess of 120 nm 27. The nanoenul sion of any one of

cl ai ns 1,10149-Th6 hancemulsé®dr A a0y onhef daimsflewt- 13 lhan1 494 B whheimpdet i cl es
have a dia e, nanoenul sj on of an e
o o ai meoRT oot hatH TGS gty e o By S HARRER Hopile” s e el
bet ween tdae m ni num particle dianeter and the maxi num particle

di anet er does not exceed approxi mately 600 nm 29. The nanoemnul si on

of any o ai s 149- 151, 1 166 wher |n the
di ffe¥en9§ beth %eeﬁn%eﬁeiﬁww r?B?‘nOB%?E"ﬁ%‘P’é Igi "agrrééle&g%ﬁa?%

particle fswawﬁaﬁowg%e@e&wegﬁm ARREGXINRERL ¥r FlhAut  30. The
nanoemul si on of any one of clains 1, 149-151, 165, 166, or 168-170,

wherein the difference between the m ninmum particle di anmeter and the

maxi num pgar t i dihg nanosrssion of ek opo el deimedd 1 4pptloX Piver 407 19 ovhsrin 31,
The nano éﬁhﬁmtﬁeﬁfgx ?ﬁ%le@ha&l aaﬁlmetln' 1nje§865;§ﬂ'300179‘§ 166, or

168- 170, ereln erence between the mninumparticle dianeter
and the maxi num particle dianeter does not exceed approxi mately 300
nm 32. THRe ndheamfesiubsiorod! aapgnonkclafmsdl &%511 165.49165170, 1687111 66,

or 168- 17’f9w%{v$eflr ﬁi{#‘of‘!ﬂ@g}%efe?h&x{%ce%%m %Ir}:x ?of'}dU ym particle

di anet er "an oed not - exceed
approximately 200 nm 33. The nanoenul sion of any one of clains 1,
149- 151, 18r 1G%e hahemmisdoreafrany oae df dldiersdnc49- b, WeE or 6B 1 76, mihrrin

parti cl e 0l aet ok, 200 S IRLILRAL 5l Gt AFEbLmaoes not exceed

appr oxi
15. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 1% of the particles have a diameter in excess of 300 nm.

16. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the
population of particles is substantially free of particles having a diameter in excess of 200

Tl

17. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 50% of the particles have a diameter in excess of 200 nimn.

18. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 25% of the particles have a diameter in excess of 200 nm.

19. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 10% of the particles have a diameter in excess of 200 nm.
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34. The nanoenul sion of any one of clainms 1, 149-151, or 165-170,
wherein the difference between the m ninmum particle dianeter and the
maxi mum particle di anmeter does not exceed approxi mately 50 nm 35.
The nanoernul si on of any one of clainms 1, 149-151, or 166-170, wherein
the particles have an average dianeter of 300 nm 36. The
nanoemul si on of any one of clains 1, 149-151, or 165-170, wherein the

particl eszohquh@%aﬁééﬁ{um&iaﬁ%h@Bfﬁiin%QQIMSﬁ,Brla_ﬁﬁd?%gx%f(‘]—'fe%ie n of
any one of claims 1, 149-151, or 165-170, wherein the particles have

an aver agbandi’a méthepagicles havameiamg@r infreesaghdebmhsi on of any one of
clainms 1, 149-151, or 165-170, wherein the particles have an average

di aneter qf 1 : i i
Taora5e r 1abe Rt AFRACEIUTLAT, o B oD 6010, ShBifPicher .,

of 75 nmthan ¥Q of Hegarimive davd sdiemcef inamyessné2@fnwl ai ns 1, 149- 151, or
165- 170, wherein the particles have an average dianmeter of 50 nm

41. The noenrl Si .any. one of . gl.ai 49- r .166-170,
wher ei n the p§$%@@%E&%E%E%ﬁﬁy§9%?%%%“ﬁﬂg#é%&$*Péﬁ@%Hﬁfﬁéfﬁﬁﬁﬁe1o-
300 nm 4dpulitien sfgnaedaslisiubstatlalBiyec@fi@aditles hatifia diambdd inl&tess@F 120
166-170, wherein the particles have an average di aneter ranging

bet ween 3%"- 250 nm 43. The nanoenul sion of any one of clains I,
149- 151, or 165-170, wherein the particles have an average di aneter

rangi ng et wedhe Gohoemd@ibidPanddne dM@ait@NO el s, 0N 1641 BN WHeRG: Rfver
clainms 1, 149-151, or 165-170, wherein t he gartlcles have an average

di anet er hanmi"nef thepawselss baved digpetamin exess of® manoenul si on of any
one of clainms 1, 149-151, or 165-170, wherein the particles have an

aver age Qiyametigk nhReiulSbSNG 8he gpc'laiﬁ‘rgg, a9 1 40 o T l’ffﬁ%@gﬁ'{ &lep of

any one of clains 1, 149-151," or 165-170, wherein the particles have
an aver adeandi54mef e padiplgs hayebetiameer i8@xcesd a0 APmm.

25, The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 10% of the particles have a diameter in excess of 120 nm.

26. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 5% of the particles have a diameter in excess of 120 nm.

27. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein fewer

than 1% of the particles have a diameter in excess of 120 nm.

28. The nanoemulsion of any one of claims 1, 149-151, 165, 166, or 168-170,
wherein the difference between the minimum particle diameter and the maximum particle

diameter does not exceed approximately 600 nm.

29, The nanoemulsion of any one of claims 1, 149-151, 165, 166, or 168-170,
wherein the difference between the minimum particle diameter and the maximum particle

diameter does not exceed approximately 500 nm.
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47. The nanoenul sion of any one of clainms 1, 149-151, or 165-170,
wherein the particles have an average di aneter rangi ng between 90-
100 nm 48. The nanoemnul sion of any one of clains 1, 149-151, or
165- 170, wherein the nanoenulsion is substantially free of toxic
solvents. 49. The nanoenul sion of any one of clainms 1, 149-151, or
165- 170, wherein the nanoenul sion conprises |ess than 50% of toxic

sol vent s.30. 50.ThEREndRANREMAb ISR RnObr AiMhsAN401E 5 Cligh M6 lor 15497451, or
165-170, wherein the nanoenul sion conprises | ess than 25% of toxic

sol vent s.whesgin thesfferapasdetesh e ofminawy peviisleotiaméter and the maviguibarticde
165-170,(ﬁgﬁéghgﬁﬁgﬁegaggg %§E£@ﬂfggp&&§es | ess than 10% of toxic

sol vents. € nanoe sion of any one of clains 1, 149-151, or
165- 170, wherein the nanoenul sion conprises |ess than 5% of toxic
sol vent s.31. 53 Th¥henavanwdeomdfsngnobf daiynsdnédB1i5 g I185,nM66.1or 156497051, or

165-170, er.ei,n the nanoenul si on. conprises |.ess than 1% af toxic

sol vent's .Wvﬁ]eéeéil.l {hFhC%ﬁ?{SIhCS e%r?fw i gl'f'? IB’F“‘E% pSﬁléFeocl“a’B‘thﬂi 4"?@ the mayigupERarticle
165- 170, didmedteidocs he craaapprosin@fely S0Ga@abl e.  55. The nanoenul si on of
any one of clainms 1, 149-151, or 165-170, wherein the majority of

particles,.,are stable for at. |east day. 6. The nanoenul sion of any
one of ci%:?(i s ,eni%f“fgsi?n grany g8¢ if%@?l%e?%'h5¥ R85-n8P i 116§’16'9=.

parti cl esyidfdn Hedff@edRbeBlech ﬂféﬁﬁinﬂn%?gﬁicle BdmetdMid TRNASTHuR] 20HE
any one of clainms 1, 149-151, or 165-170, wherein the ngjority of

parti cl eslizmeerglogpna ekened approimatclp20muhs.  58. The nanoenul sion of
any one of clainms 1, 149-151, or 165-170, wherein the majority of

part! cl essar e ht Al ik Morlr dh§ 8L o RIARIYNP40-1 20 o TERIAROR rgu{ Lon of
any one of clains 1, f4§215f,?0r %é%-l?Of ﬁ%éf%?ﬁlt % ﬁajgrliééof
parti cl esliffgrencstbatyteen therminimbie astticle2liaroeterttrnd the maximum particle diameter

does not exceed approximately 100 nm.

34, The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the
difference between the minimum particle diameter and the maximum particle diameter

does not exceed approximately 50 nm.

35, The nanoemulsion of any one of claims 1, 149-151, or 166-170, wherein the

particles have an average diameter of 300 nm.

36. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

particles have an average diameter of 200 nm.

37. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

particles have an average diameter of 150 nm.

38. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

particles have an average diameter of 100 nm

39, The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

particles have an average diameter of 75 nm.
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60. The nanoemul si on of any one of clainms 1, 149-151, or 165-170,
wherein the majority of particles are stable for at |east 24 nonths.
61. The nanoenul sion of any one of clains 1, 149-151, or 165-170,
wherei n t he nanoenul si on was generated by exposure to hi gh shear
force. 62. The nanoenul sion of any one of clains 1, 149-151, or
165-170, wherein the nanoenul sion was generated by exposure to high

shear forape f dthemh@s@niulach dHQnfoRelbeSaimsG3149T0e1, BANEEL MY, SiheRiPhe ANy
one of claims 1, 149-151, or 165-170, wherein the nanoenul si on was

gener at ed2BiFles I3vs U &verage Hiagta b ay "or ce for | ess than 2 ninutes.
64. The nanoemul sion of any one of clainms 1, 149-151, or 165-170,

wherei n tfie nameamdL @l ¥Sing SRELALISHsRY 1 8XPOS U 6d- 070N WBBrSIRAT
force for less than 1 mnute.” 65. The nanoenul sion of any one of

cl ai ns 1,pantides hgve angvengs dn@terwinging hetwden lart®mm.si on was gener at ed
by exposure to high shear force for |ess than 30 seconds. 66. The

nanoemi! $pon he AocRIif G ofhPloiB ofelaid; 188k15 0lor 1821 Qneliiehgl 0 the
at er a

nanoenul si on was generated by’ exposure td pressures gre n
3, 000 psipartictE hailfthen mvarage diastanagingdrywans0of250m.ms 1, 149- 151, or
165- 170, wherein the nanoenul sion was generated by exposure to

pressures;,greater than.10 0 psi...68. .T noe ion,of .a one
D ot e mee, © g radptistoh laty BB of g 1 BRI Br R T E Rorer Y

gener at egahitleahposatr &etage AlagRsd gl ealen Ahanok$. 000 psi. 69. The
nanoemul si on of any one of clains 1, 149-151, or 165-170, wherein the

nanoemnul sj.on S generated exposyr.e to sur reat er . t han
24,000 pet’s 785 BT X8 Srgtaisy - bHe ! O 0&%‘%@&{8@@?3513 or
165- 170, pahriindvd eavemiae et fhhehasbeBftasdt egsoly,. M cr of | ui di zati on.
71. The nanoenul si on of any one o# clainms 1, 149-151, or 165-170,

wherei n the nanoenul sion was generated by mcrofluidization at a
pressur e 4gr eat!@F nEnpgAItsiqIR ag¥one ofrpaimyiel4tahdle ful &F-b1): wheisintbene of
clai m 1pakihfs hade ardvekBe dbhfier MHRRI Anldf 702NQQMHA Si on was gener at ed

by nicro#1U|dizat|on at "a pressure dgreater than 10,000 psi.

46. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

particles have an average diameter ranging between 80 — 110 nm.

47, The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

particles have an average diameter ranging between 90 — 100 nm.

48. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion is substantially free of toxic solvents.

49, The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion comprises less than 50% of toxic solvents.

50. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion comprises less than 25% of toxic solvents.

51. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion comprises less than 10% of toxic solvents.
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73. The nanoenul sion of any one of clains 1, 149-151, or 165-170,
wherei n the nanoenul si on was generated by m crofluidization at a

pressure greater than 18,000 psi. 74. The nanoenul si on of any one of
claims 1, 149-151, or 165-170, wherein the nanoemnul sion was generated
by m crofluidization at a pressure greater than 24,000 psi. 75. The

nanoemul si on of any one of clains 70-74, wherein the

m cr of | uisdi zatThemahSenfilsieH 6 Aaaese BT @hiafs| 1Vl 4288 100M65-170 GeherEEthe
nanoemul si on of any one of clains 1, 149-151, or 165-170, wherein the
nanoenul SPBPEIRESOYEPBRrECE lshiar avh alde¥iepplvents7. The nanoenul si on of
any one of clainms 1, 149-151, or 165-170, wherein the nanoemul sion

was genersat ed ¥ nRhhuMiSS SRS AOBPASIs 221 40051 of 855-THE WIRBRAEMY! Si on
of any one of clainms 1, 149-151, or 165-170, wherein the botul i num

t oxi n i s repepdsipaeanpndcs ishthen d%ypdntesiebadyents. 79. The nanoenul si on of
any one of clainms 1, 149-151, or 165-170, wherein the botulinumtoxin

any one. of ol areaed5EafthysheoRaYLT, S Lo Ehy ERECRRINS, D00 n

i s associmhemmwsivmistskeblgparticle interface. 81. The nanoenul si on of
any one of clainms 1, 149-151, or 165-170, wherein the botulinumtoxin

is selectgd fr,omthe ou onpri S} typ ] e Cl, type
e, “type Dty syt Bt et sl P S oh b ¥y e O
cl ai n8 1,médyDbBpartioles 1@5tablfor tiessel day.he botulinumtoxin is type A
botul i numtoxin. 83. The nanoenul sion of any one of clains 1,

149- 151, or 165-170, erein the boptulinum in i otul i num toxin
conpl ex. 84.q%ﬁ§mﬁﬁﬁﬁl @ﬁﬁﬁoa?? @QPWnSé?&gﬁtPEﬂ%;?Hgﬁ%ﬁﬁﬂﬂﬁﬁum

t OXi N COrdjeityQP PRticRE Sred bR ol SXEdd HeRagl utinin protein and a
non-toxi ¢ non-hemaggl utinin protein. 85. The nanoenul sion of any one

of claims 1, 149-151, or 165-170, wherein the botulinumtoxin is
i ncor por aed VibeRAMCERISIPTHREALY oRe Pt Glaims 1, 149-151, or 165-170, wherein the

majority of particles are stable for at least 2 months.

58. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

majority of particles are stable for at least 5 months.

59. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

majority of particles are stable for at least 12 months.

60. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

majority of particles are stable for at least 24 months.

61, The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by exposure to high shear force.

62. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by exposure to high shear force for less than 10 minutes.

63. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by exposure to high shear force for less than 2 minutes.
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86. The nanoenul sion of claim 85, wherein the albumn is human

al bum n. 87. The nanoenul sion of any one of clains 1, 149-151, or
165-170, wherein the botulinumtoxin is a purified botulinumtoxin
protein or fragment thereof 88. The nanoenul si on of any one of
clainms 1, 149-151, or 165-170, wherein the botulinumtoxin is

i solated, or substantially isolated, fromother proteins. 89. The

nanoenul 40N ghe ambeRNBIRH ofahRfoiBotlolaidd9; 149115106r 16517 Qhetthiethei N the
botulinumtoxin is isolated, or substantially isolated, from

non- t oxi Mapesdsions was groerafdd yrpxpowrt todigrshear farpg foydessdlhanch minwge. 1,
149- 151, or 165-170, wherein the botulinumtoxin is isolated from

C ostridiggm b%HhEﬁH&H@ulsio?ﬂgfaﬁ?%né‘@f‘L‘?ﬁﬂ%'l?ic%’r-‘lﬂf, o@P@S-PﬁEwﬂEreﬂ @t 1,

149- 151, or 165-170, wherein the botulinumtoxin is chem ca

synt hesi zieteemusion Wheganaratadrhy sxpemyroto haghysheardorsk for lagsrikan30 stdndg 51,
or 165-170, wherein the botulinumtoxin is produced reconbinantly.

o3, The Ranoert Ak ARnisic A0 8nObe Glifls To 146 P 16500707 Qeebifine

wher ei n the nanoenul sion can penetrate skin w tho tering or
changi ng nhheenatsion waddenciblve hyanmpennd ®ipocsswts greyteothen 00€hdi s 1,
149- 151, or 165-170, wherein the nanoemnul sion can penetrate skin

ith f skin. ' h | . .95. Th
nanoamul Son ar APEBHBBFo R PHEoi o Tag: 11! op” 6T GhemitRei n 1 he

nanoenul siafsen@ddiopeaeidnatateditieexbodurd @yeesstibs glehtar thid DOOOO pde use of
skin perneation enhancers or abrasives. 96. The nanoenul sion of

claim95, wherein the top |layer of . the skinis th face of the
stratum &8meu ?né‘fem’ﬁﬁfé&)"rﬁaﬁééﬁﬁ? gf %ﬂméf}” Hba’ilu 95,?6% & F\re_fr’n%et op
llayer of phh€enfifidith WREEHEREAIRT XBbsuPOlLG essu8BaredBEHARANDBOM I on of
claim95, wherein the top layer of the skin rncludes dernal gl ands.

69. The nancemulsion of any one of claims I, 149-151, or 165-170, wherein the

nanoemulsion was generated by exposure to pressures greater than 24,000 psi.

70. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by microfluidization.

71. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by microfluidization at a pressure greater than 3,000 psi.

72. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by microfluidization at a pressure greater than 10,000 psi.

73. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by microfluidization at a pressure greater than 18,000 psi.

74. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion was generated by microfluidization at a pressure greater than 24,000 psi.

75. The nanoemulsion of any one of claims 70-74, wherein the microfluidization is

single-pass microfluidization.
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99. The nanoemul si on of any one of clainms 1, 149-151, or 165-170,
wherei n the nanoenul sion can penetrate skin w thout the use of

chem cal perneation enhancers or abrasives. 100. The nanoenul si on of
any one of clainms 1, 149-151, or 165-170, wherein the nanoemnul sion
can penetrate skin w thout the use of nmechanical perneation enhancers
or abrasives. 101. The nanoemul sion of any one of clains 1, 149-151,
or 165- 17, Wﬁ%%ﬁﬁb&ﬂ%icﬂ%ﬂdnﬁ'oﬁ§oﬁ@ﬁnﬁqrﬂﬁg—@iﬁ 0B K691 170, inertdn @kt eri ng
or changing the skin. 102. The nanoenul sion of any one of clains 1,
149- 151, "sRoergHsiaywyas greraisd Py (s&iEINt i cl es can penetrate skin wi t hout
the use of skin perneation enhancers or abrasives. 103. The

nanoenul si7on  ofhe &RYo AR ofn$lolE odelaitt9; l—@)LEISQ'b,r 162170 Qneithipfigl N the

botul i numtoxin can penetrate”skin wthout altering or changing the
ski n.  10wnochhdsipraweegaicsitainb yofiglaprgssurehapiogehiati. 1, 149- 151, or
165- 170, wherein the botulinumtoxin can penetrate skin w thout the

use of e PHOSBIAMARINGETe g IOhy o105 RIS IRNORIY f

of any one of clalns nanoemnul si on
conpr i sesoaninoml toxin IOGcagshrtaandentiegiadgivtlcaf cl ai m 105, wherein the
oil is selected fromthe group consisting of alnond, apricot kernel,

do, hab ber ganot .. bl ack curr ent ., b de,
amon |, Peandrd PR SRERE: oty RAEREINERT, 4FTLY anShORD. obRGH Bt 1 or

coconut , teadinhintetin iCafsb®ed o€ HeurfeRtdf ot wegdes. enu, eucal ypt us,
evening prinrose, fish, flaxseed, geraniol, gourd, grape seed, hazel

nut, hyssap, i.sopropyl nyristate, jqj.oba, kulcui nut,_ |ayandin,
IavenderiﬁtengﬁF%WFgﬁggl @Bﬁ?nﬁﬁtgggﬁﬁalﬁﬁﬂghﬁﬁﬂ%%%ﬂlN%ﬁﬁ%r@%ed,
nmeadowf oagnsResh tokih Massobfte@ith el paticlOhREEs. Or ange roughy, palm
pal m kernel , peach kernel, peanut, poppy seed, punpkin seed,

rapeseed, rice bran, rosemary, safflower, sandal wood, sasquana,

savoury, Sea DUERIMSFMISIQER{AHE one pldaiptls &49- 134 or Eonb70, whepiehn,

sunf | oWelhonfi@amlib R is Jelicl!fRom 3 YRR compfibin M@iéd% Y&r@ €
germoil s, and conbi nations ther%§$¥c?g¥.]Tg§hﬁaﬁo ng%é on %ﬁgc?%1n1
105, whertgiaDtthee Bianditgeddybean oil. 108. The nanoenul sion of claim
105, wherein the oil is selected fromthe group consisting of butyl

st ear at e,g,caprylLic trielycer 4Gt rd [ ge | onet hi cone,
di et hyl §%bac§%%?gﬁfﬁgt‘¥E§E%9§E%§ﬁ$§§%90%§?H%%?f%@i%%;*%%ﬁ%%%? oi |
oct yl dodécatiahm tatieyd typd Addeallinusitbxiaone oi |, and conbi nati ons t her eof

109. The nanoemul sion of any one of clainms 1, 149-151, or 165-170,
wher ei n tBQ.e na[rﬁg%grlljole%u sri]ondo a%y rc])gé 01h c e\(i%sq?iéfb-ﬁ ?Br ?&e-l’%, lwherein the

botulinum toxin is a botulinum toxin complex.

84.  The nanoemulsion of claim 83, wherein the botulinum toxin complex comprises a

non-toxin hemagglutinin protein and a non-toxic non-hemagglutinin protein.

85. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

botulinum toxin is incorporated within an albumin matrix.
86. The nanoemulsion of ¢laim 85, wherein the albumin is human albumin.

87. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

botulinum toxin is a purified botulinum toxin protein or fragment thereof.
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110. The nanoenul sion of any one of clains 1, 149-151, or 165-170,
wherei n the nanoenul sion conprises a surfactant. 111. The
nanoemnul si on of claim 110, wherein the surfactant is a nonionic
detergent. 112. The nanoerul sion of claim 108, wherein the
surfactant is selected fromthe group consisting of
phosphogl yceri des; phosphati dyl cholines; dipal mtoyl _
phosphat isdy! ¢t hieemBRRE) df a8 oheyl Phims pheda- i3, ot dsarm, aftms th&OPE) ;
S! 0: o, ﬁ% r%ﬁélt%%b?%%%@%‘é‘? Qﬁgﬂém@d i etheppifeinsst

i ol eoy , T er;
di acyl gl ycerol; diacyl gl ycerol succi nate; diphosphatidyl glycerol
(DPPG) ; hexanqueaathehiulsicd dindbeOhUISmS UCuass 108 V&t Mo, @Rsred HEO!
(PEG ; pglﬁﬁéyethyleQQQQ-gaurgl epg?r;dg¢§%%;§ce active fafty aci d,
such as pa mndoxe isds@pted| aisebstppighly B : aen-tdxan prpicars d
nonogl ycerides; fatty acid diglycerides; fatty acid am des; sorbitan
triol eat @g( Spape §aocHalfRSIANRLRE o SQiks Y 2MITPNIObAIRE R, (RN RO) ;
pol ysorbate 20 meégn-28?§ po?ys%?@gfe 60 (Tweén-60); po ysoﬁﬁate 65
( Tween- 6%ptulipuinyean raseat8d frpmweles-80)n bgwlinsor bat e 85 ( Tween- 85) ;
pol yoxyet hyl ene nonostearate; surfactin; a pol oxomer; a sorbitan
oLy, acig, S pHER AR ROLRLLANAL TR B o1 o LSRlSRL LN
phosphat ibdilliethamch anhamidatiepirahdsized. car di ol i pi n; phosphati di ¢ aci d:
cerebrosi des; dicetyl phosphate; dipalmtoyl phosphatidyl glycerol;
gl veer of CPi of A0 BaETRR28) P et BR AR | Bb By 1Ty Rt SPel: he
t yl oxapolptupialm(tetinyd mo@icgl yeeombb@dy. phosphat i dyl et hanol ami ne;
pol y(et hyl ene gl ycol )400- nonost ear ate; phospholipids; synthetic

d/ | det [ hj t ant ties;
dooxycholAt ea THE JEIEHRR ATy BHEek TOpE d+sarbar 105 BaTirsts hsgent s:
and conbipaidnfilort &8NRRErad & wiiSutRRBKBH R Lhe SLigl M 110, wherein
the surfactant is Tween 80. 114. The nanoenul'sion of any one of
clainms 1, 149-151, 165-167, 169, or 170, wherein the nanoenul sion
does not fave Thepanoepakpionrd agy ppaeldams 1, 1495151TRel ¢hahte miiEinghe of any
one of cl.aj : - : I j QN
conpri ses %ﬁtﬁmiﬁ péﬁéstﬂart?g%%gﬁ? &leel‘g@%#ﬁ&elﬂ ﬁ%%%gfgﬁpés}lﬁgﬁé e?)gf(prany one
of cl ai mebibsivesl9- 151, or 165-169, wherein the nanoenul sion conprises
an oil and a surfactant, and wherein the oil and surfactant are
Gl & m 1155 andfsri AR Re Sheh Rt 1 B e SR gl o
rangi ng foaaanlGon danpenetddlSthe Thelapand ekt gthont thé ul diskin btmeatiber ei n
the oil and surfactant are present in a ratio ranging from0.5- 1.0.
119. The SREHGEFOF &8HYSf clai m 115, wherein the oi | and surfact ant
are present in aratio ranging from1.0 - 2.0. 120. The nanoemnul si on
of clai mogl5, ThBasRiethulsitth Siclaidnd, WHEbRGhSRH 18k oPhe S8R ts the s@fdcdbf O
ranging from1.5- 2.0. 121. The nanoemnul sion of any one of clains 1,
149- 151, thestagmeorgpum.70, wher ei n t he nanoenul si on conprises an oi
and a surfactant, and wherein the percent of oil in the nanoemul sion

ranges from 1%he n3Q%nulsion of claim 95, wherein the top layer of the skin includes dermal

pores.

98.  The nanoemulsion of claim 95, wherein the top layer of the skin includes dermal

glands.
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122. The nanoenul sion of any one of clains 1, 149-151, 165-168, or
170, wherein the nanoenul sion conprises an oil and a surfactant, and
wherein the percent of oil in the nanoenul sion ranges from 1% - 20%
123. The nanoemrul sion of any one of clainms 1, 149-151, 165-168, or
170, wherein the nanoenul sion conprises an oil and a surfactant, and
wherein the percent of oil in the nanoenul sion ranges from 1% 10%
124. The g9anoamdhanddmuiorCdfainiodd 51 AR IS 40-1 516 oPEFT €TY, whkred thei N t he
nanoemul sion is approximately 8% 125. The nanoemul si on of claim
115, wherBPoFRYEOR eAREREEE SKi ithautitheuss o skemir dinsrnGasion pReserHok el y
5%  126.pFRRpanoenul sion of claim 115 wherein the percent of
surfactant 1 n the nanoenul sion ranges from1%- 30% 127. The
nanoemul si on of claim 115, wherein the percent of surfactant in the

nanoenul sli%n e geroentudsieniobany 20061 claizs. |, T4 L hlanoéiil ), sdersin &k ai m
115, mern%&%ﬁﬁixgggncﬁﬁgtrﬁé skt Wltﬁ%tqgé O%e%f Fn%gha %%ggeq%ﬁtlo%nenh%ﬁg% or

from 1% - € nanoemul’si on
per cent abrssivef.actant in the nanoenmul sion is approximately 8%  130.
The nanoenul sion of claim115, wherein the percent of surfactant in

t he nano | si i . OXI teI %. 3 e f claim
115, "aheriGtn (b8 nafcBRRG Ry 8a¥ e Pelfimsite - Lilp oF SST T s ¥ B froma
apri cot kariitds.calyarase skidabiamstialiedhas gathginbiacskicur rent seed,
borage, cade, canonile, canola car away, carnauba castor, cinnanon,

cocoa butter, oconut iver ffee, corn, ton s ed
eucalyptu@8 AP g %@b émYPPEHﬁ3PP§£3é§ﬁ1 b@%é -610, % gﬁﬁﬁwgegrape

seed, ha%ﬁl’cw‘ﬂédtcan PUREIR skinSPRIAPHE w64 skirAlcBmedtoh @RRanckY gk} hbrﬂéf{'es
Iavandln | avender, |enon, |itsea cubeba, macadem a nut, mall ow,

mango seed, meadowf oam seed m nk, nutmeg, olive, orange, orange

roughy, paPm IpamaRqeamon ofsasone REGipiars, 1 bhtl o hobbip sdewin Hanpki n
seed, ran)%aﬁﬁqm tﬁklﬁ%albﬁa&mt%%ﬁ% Rut é&%@ﬂa{amﬁ Aasypod, sasquana,

savoury, sea buckthorn, sesane S|T| one, soybean,

sunflower, tea tree, thistle, tsubaky, vetiver, wal nut, and wheat
germ oi | g04andhe omsienatsiames ansieneof clait®l, 14heS5 hand@ il G whareof thel ai m

115, Vmerb%hﬁinhgﬁoﬂhlcatil 3611%8%@ &RH Vaichlout the use of skin permeation enhancers or

abrasives.

105. The nanoemulsion of any one of claims 1, 149-151, or 165-170, wherein the

nanoemulsion comprises an oil.

106.  The nanoemulsion of claim 105, wherein the oil is selected from the group
consisting of almond, apricot kernel, avocado, babassu, bergamot, black current seed,
borage, cade, camomile, canola, caraway, carnauba, castor, cinnamon, cocoa butter,
coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus, evening primrose, fish,
flaxseed, geraniol, gourd, grape seed, hazel nut, hyssop, isopropyl myristate, jojoba,
kukui nut, lavandin, lavender, lemon, litsea cubeba, macademia nut, mallow, mango seed,
meadowfoam 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,
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133. The nanoemnul sion of claim 115, wherein the oil is selected from
the group consisting of butyl stearate, caprylic triglyceride, capric
triglyceride, cyclonethicone, diethyl sebacate, dinethicone 360,

i sopropyl nyiistate, mneral oil, octyldodecanol, ol eyl alcohol,
silicone oil, and conbi nations thereof 134. The nanoenul s on of
claim 115, wherein the surfactant is a nonionic detergent. 135. The
nanoenul sogheanfsucflaven 4 Gee,whietie ksnbiltievesivedf aahantnd shatkaet 6ith, isdom
the group ¢ nS|st| phosphogl yceri des; phosphati dyl chol i nes;

di pal ni t 691 HHBQ‘EHE%F% choline (DPPC); di ol eyl phosphati dyl

et hanol am ne (DOPE); diol eyl oxypropyltriethylanmoni um ( DOTMA) ;

di ol eoy! plvgs pitak inghd sl b 6F clERAI08 Sk R th thCdiPks 85tRADbILESt er ;
dlacylglycerol dlacylglycerolsu00|nate di phosphat i dyl glycerol
(DPPG) ; ecanol ; fatt alc hol s such as. pol yet hyl ene gl ycol

( PEQ) ; 2\% e R IC Cfﬁ/ﬁl 18p nwhereig the i} *aé%le%tefi fros theygroyd aci d,
such as Q@hsﬁ%ﬂn‘g‘bf @ﬁﬂyﬂst@d’rat@lcﬁbﬁdl@@ﬂlgyceﬁﬁE T¥pRCHABycefi@d Eyclétﬁétglcone
monogl yceri des; fattfy aci ycerldes fatty dcid am des; sorbBitan
triol eat digisgasbagsy, %mytbw%ﬁ  dsopEpybinyrstateoniobaliehtostyldgarangl pleyl
pol ysorb 0 60 (Tween-60); polysorbate 65
(Tween-6 C%hglo %6(’)@%”1{ én%@"ﬁ&%%g%g%gf pol ysorbate 85 (Tween-85);
polyoxyethylene nonost earate; surfactin; a pol oxoner; a sorbitan
fatty acil@estlde nmmuﬁowmfmhybaﬂoﬁdaimséat@,—lSleo'rl(iﬁ-tﬂ,O, ipseirethe t hi n;
phosphat i dyl seri.ne hati dy].i nosi t.ol; sphi ngomyel i n;
phosphatl8&?8?#3%6%§§Pﬂ§gvgQﬁﬁ%h?ﬂfne@'rdiolipin; phosphati di ¢ aci d;
cerebrosi des; dicetyl phosphate; dipal mtoyl phosphatidyl gl ycerol;

st ear yl artilfe; THedemelhmibdansf ahsamﬁiemwinﬁrn n9-1 510G of Y45- PR, fhb@irethe

gl ycer ol r|C| |.eat e; hexade sterate; isopropyl nyristate,;

tyl oxapol™® ‘@%@%ﬁ?ﬁ%ﬁ@sﬁﬁyﬁﬁp¥5000 phosphat i dyl et hanol ani ne;
pon(etherne gl ycol ) 400- nonost ear at e; phosphol i pi ds; synthetic

and/ or natur alThd ehRyeaRibich dTaving 10 WhersiH ket BethntRE PRELibhi€ Qétergent.

deoxychol ates; cycl odextrins; chaotroplc salts; ion pairing agents;
and conblnatlons thereof 136. The nanoenuls on of claim 115, wherein

the surf ddtantif ganpgawisiqef claim 398, Welﬁm%?témtdﬁs%@teéﬂrfpo%ﬂ@ gHyup
claims 1coddind?tph@bhddpcetidly; p%ﬁﬁﬁl@lcﬁlﬂ@n@aﬁlgﬁﬂﬁ%ﬂ' sﬁﬂff@ﬁ&}ﬁﬁ’iﬁe

oily particles which are dispérsed within an agueous di spersi on

medi um (PBBC); Hivdehelrmsptmtid ] @hﬁnofannmsaGD@HB7d10m®memmpyltr®tladmmmmum

di sper si t m t he n,;,C ng,o

ot Pre. sOPOTREN A& AR SR AN AR ALMRERIER T AR dondBEFE: oo
dext r ose dideyatyerr ossus@hzué idbphosﬂ:i&@ﬂﬁlt@ﬁbeiﬁir@gBPGﬁ hbiune@échﬁtn fatrpelcakael

Ri nger's plus 5% tro ate er's injectijon,
Nor i nosoIS‘E‘)‘Wl aslpé’&aa't ?yéﬂu%bgﬁﬁ?ogﬁﬁyﬁtﬁg cpfre @BY on suplgge active fatty

nanoemul gki@naRh a§bﬁfnmcla%?d oMIGE §4i0; fhhe a@i@é" ?ﬁﬂ/sdcfg RO, c@HdéEeﬁ'tty RS
water. 140, The nanoenul sion of claim 1 wherei n the oil

parti cl esigwmepdess Eatiaracsl amides subisan tf“lﬂbmet(ﬁleﬁng‘iﬁb)eb@@@nblt% sonbgamf
al mond, MU Bl RLRFbo ). BYOEAHR. A PRASSE0LHR SeRii o rey G Tent

seed, bor age, cad car carna tor

ci nnamnpobfmaelﬁﬁKT@Een @cmyﬁoxbm&b {Tiween-80% @blye@bate 86 r(rrwe@w@rl
seed, emu eucezl@%; tus eveni n |mos? fish, flax eed grqeranwglé
gourd, gPajy& neaonostepgte; SWIRSHmR PAISHBIE R oThiR e eSfe s

kul cui nld&lbltb@bﬁ%’l'tﬁtd?lecltﬁi \A?@tﬁémthh@@%bphbﬁcty%%ﬁn&t;sh@ématlmﬁ@sdﬁm a nut,
oa

mal | ow, mango seed, neado m seed, m nk, nutne |ive, orange,

orange r éﬂl@ﬂgﬂmﬁénmh%@lﬁﬁlﬂk@ﬁlﬁmlamw@é@,ﬁﬂ?hklé?)rf@ldlolpma,mbmplpb@pymdeed
k A andal wood,
Db tana e stas AREGno YRR, A ARSI BB WS Cood

soybean, dsdrtf/lacvmss; hetadactl raedye; h&ntﬁtﬁahmtatcstgh&kﬂol rlmﬁblleme;rhexwdcmﬁtmate_r
wheat gelisr(])qpl%pyI mynsﬁg}e t ﬂ)xapo ?y(etlh ene glc})fcoI%O%b nllospziatla/wl]etﬂano an;[nrlltee oily
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145. The nanoernul sion of claim 143, wherein the aqueous particles
conprise water. 146. The nanoenul sion of claim 143, wherein the oily
di spersion nediumis selected fromthe group consisting of alnond,
apricot kernel, avocado, babassu, berganot, black current seed,
borage, cade, canonile, canola, caraway, carnauba, castor, cinnanon,
cocoa butter, coconut, cod |liver, coffee, corn, cotton seed, enu,
eucal ypt usly(etwgiennglypel)400eseostearate; plidspixdipéty; sygeredannd/or gauald, grape

avandi . CEUHS FH T PR GBI At S Rl b s s e

mango  seeagdits; iBashaNd @eﬂﬂ,combﬂlﬁtloﬁMhél’@& olive, orange, orange
roughy, palm pal mkerne peach kernel, peanut, poppy seed, punpkin

seed, rapesee rice bran rosenary, saf f | ower, sandal wood, sasquana,
savoury, déa bherarsmplsiabalalam Wiewheeinths surfgptanias Aweesdbean,
sunflomer tea tree, thistle, tsubaki, vetiver, walnut, and wheat
germ oi | s1,14an¢heelaﬁueﬂaﬂgla{l§fatnh}%heei‘clalilxﬂ 121'91@5mw@w|1%906} 1(76 claim
143, wherein the oily dispersion nmedi umis soybean oil . The
nanoenul s¥isicipfhediagpgmulsign dogserobhayemnse Biah ohgswhicast ed fr om the group
consisting of butyl stearate, caprylic triglyceride, capric

| sopropyl iy i 2k gt e G S T Gt Loy Ly PR

si | i cone nehbemulsion conprisenti oisnd herfoknt. 149. A nanoemul si on
conprising a population of particles having dianeters between

appr oxi maitlgl y T:l‘lg ng‘fyo%n‘ﬁlﬁ)s% O&?ﬁ’ 'ggog!e Xf(?l%% qaﬂ?dr% el;)1516§l\/?§9r I emat
nanoenul si on conprises at [east one Sut i um v oxi i, -and Wherdfn the
bot ul i numahaelsios cqapiseoin il aahpietacaanpid Wh&’l‘@n&h(b@l aﬂd sucfiethtard
associ ated wi t.h non- tOXIn 150. A nanoenul si on conpri sing
a popul atrSHngR s apgiag Ehéﬁggd1aneters bet ween approxi mately 10
and approxi mately 300 nanoneters, wherein the nanoemnul si on was

gener at ed 1py exlpeswemuumm@mlﬁlhearwmélﬁe}ie Mhgidehradihe aRepeeming on
conprises at |least one botulinumtoxin, at |east one oil, and at

| east onddHbRNGAEEoHEY-&rdent : and wherein the botulinumtoxin is
incorporated within a human albumin matrix. 151. A nanoemul sion
conpri si ngg. a Tpe AR uGRoPdf cﬂ)ﬁﬁltl'lgl BRerBa V@l SHRNBL&LS 2REIVERMiN a
approximately 10 and agprOX|nate y 300 nanoneters; at |east one

bot ul i nurfticoRngng &om &astl.bne oi |: and no nore than one surfactant:
wher ei n t he nanoenul si on was generated by exposure to high shear
force. 193, ArphSITRGRM GG OTBOR | hat he
nanoemul sions of clalins 1, 14 - 157, 6%&§@§&?9§ﬁ“ﬁ?ﬂg“ﬁ%ﬁégg%ﬁgbs.t.on
of clalnw&ﬁ@anmhgﬁenni@héibonp05|t|on is selected fromthe group
consisting of a cream a lotion, a gel, an ointnent, a spray, a

powder, 3y, em;ilhle b emu c91 c%:ﬁ@mqqg M Seih hhe 01Pand surfactant are present in a

ratio ranging from 1.5 — 2.0.

121.  The nanoemulsion of any one of claims 1, 149-151, 165-168, or 170, wherein the
nanoemulsion comprises an oil and a surfactant, and wherein the percent of oil in the

nanoemulsion ranges from 1% — 30%.

122.  The nanoemulsion of any one of claims 1, 149-151, 165-168, or 170, wherein the
nanoemulsion comprises an oil and a surfactant, and wherein the percent of oil in the

nanoemulsion ranges from 1% — 20%.
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154. The conposition of claim 152, wherein the conposition is a
cream 155. A conposition conprising the nanoenul sion of any one of
clainms 1, 149-151, or 165-170 for use in treating winkles, facial

| i nes, and/or neck lines. 156. A conposition conprising the
nanoemul si on of any one of clains 1, 149-151, or 165-170 for use in
del ayi ng the onset of winkles, facial |lines, and/or neck |ines.
157. A méfhod Tof naeeminbanuntiang one oizddemll %051, d6mpes,or ﬂ@ﬂ sthepsn thi:

(71 Py o Paia O RbaRIREA B ke ! Ve S p A LT LR Y

force or mMahemyiessuss honogeni®ation for a period of tine and under
condi tions mhich achieve a nanoparticle conposition of any one of

clainms 1, 149- 65-170.. The met hod of . ¢ 157, erein
the prem ¥ corbh Fasema B Pl oyfsien Eerniet i i B denbemifSeh
nanufactgb@@gnﬁﬁagggpnulS|on conprising steps of: (a)providing a
prem x conprising: an oi

125. The nanoemulsion of claim 115, wherein the percent of oil in the nanoemulsion is

approximately 5%.

126.  The nancemulsion of claim 115, wherein the percent of surfactant in the

nanoemulsion ranges from 1% - 30%.

127. The nanoemulsion of claim 115, wherein the percent of surfactant in the

nanoemulsion ranges from 1% — 20%.

128.  The nanoemulsion of claim 115, wherein the percent of surfactant in the

nanoemulsion ranges from 1% — 10%.

129.  The nanocemulsion of claim 115, wherein the percent of surfactant in the

nanoemulsion is approximately 8%.

130.  The nanoemulsion of claim 115, wherein the percent of surfactant in the

nanoemulsion is approximately 5%.

131. The nanoemulsion of claim 115, wherein the oil is selected from the group
consisting of almond, apricot kernel, avocado, babassu, bergamot, black current seed,
borage, cade, camomile, canola, caraway, carnauba, castor, cinnamon, cocoa butter,
coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus, evening primrose, fish,
flaxseed, geraniol, gourd, grape seed, hazel nut, hyssop, isopropyl myristate, jojoba,
kukui nut, lavandin, lavender, lemon, litsea cubeba, macademia nut, mallow, mango seed,
meadowfoam 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,
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(i1i) a surfactant; and (iii) an aqueous phase; (b)form ng a solution
conprising the prem x; and (c)subjecting the prem x to high shear
force or high pressure honobgeni zation for a period of tine and under
conditions which achi eve a nanoparticle conposition of any one of
claims 1, 149-151, or 165-170. 160. A nethod of manufacturing a
nanoenul si on, conprising steps of: (a)providing rem x co r|5|ng
(i) an msbybe@n ispnidovearr eateanhistie; isubjld arvtiseueengt, pﬁrgwbeat gewh ¢ sv)mch
botullnun1t (P)fgrm ng a solution conprising the prem x; and
(c)subjeé??lﬁmﬁﬂg E%Fﬁ{ion to high shear force or highppressure
honogeni zation for a period of tinme and under conditions which

achi eve d3pan@hanincch@lstengfasdimni ldh, wheraeinyhonbisedbylehabils 1, 149- 151,
or 165-170;

133.  The nanoemulsion of claim 115, 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.
134.  The nanoemulsion of claim 115, wherein the surfactant is a nonionic detergent.

135. The nanoemulsion of claim 115, wherein the surfactant is selected from the group
consisting of phosphoglycerides; phosphatidylcholines; dipalmitoyl phosphatidylcholine
(DPPC), dioleylphosphatidy! 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); polysorbate 60 (Tween-60);
polysorbate 65 (Tween-65); 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.

136. The nanoemulsion of claim 115, wherein the surfactant is Tween 80.

74



wherein the oil and surfactant are present at a ratio rangi ng between
0.5 - 2.0 (by weight); and wherein the high shear force is generated
by mcrofluidization. 161. A conposition conprising the nanoenul sion
of any one of clainms 1, 149-151, or 165-170 for use in the treatnent
of wrinkles, facial lines and/or neck lines, wherein the conposition
is transdermally adm nistered to the skin of the subject. 162. A
conposi t ilg#. cd‘ﬂnpmhlmemglsu'mveofmamemmﬂ odion 1014%h‘§/1 oné650170ch~dabwm the
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aver age di aneter rangi ng between 50-250 nm 166. A nanoemnul si on
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nanoemulsion comprises aqueous particles which are dispersed within an oily dispersion

medium.
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172. Use of a conposition conprising the nanoenul sion of any one of
clainms 1, 149- 151, or 165-170 in the manufacture of a nedi canent for
del ayi ng the onset of winkles, facial lines, and/or neck lines. WD
2008/ 045107PCT/ US2006/ 046236 1/3 Se Distribution by Intensity 20 15
10 5 0110100100010000 Di an-el m (nm

144. The nanoemulsion of claim 143, wherein the aqueous particles comprise an
aqueous substance selected from the group consisting of water, saline solution, phosphate
buffered saline, short chain alcohols, 5% dextrose, Ringer's solution, lactated Ringer's
injection, lactated Ringer's plus 5% dextrose injection, acylated Ringer's injection, or

Normosol-M, Isolyte E.
145.  The nanoemulsion of claim 143, wherein the aqueous particles comprise water.

146. The nanoemulsion of claim 143, wherein the oily dispersion medium is selected
from the group consisting of almond, apricot kernel, avocado, babassu, bergamot, black
current seed, borage, cade, camomile, canola, caraway, carnauba, castor, cinnamon,
cocoa butter, coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus, evening
primrose, fish, flaxseed, geraniol, gourd, grape seed, hazel nut, hyssop, isopropyl
myristate, jojoba, kukui nut, lavandin, lavender, lemon, litsea cubeba, macademia nut,
mallow, mango seed, meadowfoam 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.

147. The nanoemulsion of claim 143, wherein the oily dispersion medium is soybean

oil.

148.  The nanoemulsion of claim 143, wherein the cil 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,

149. 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.

76



Record 3:11115/05 M F. BOUTOX Figure 1 WO
2008/ 045107PCT/ 1JS2006/ 046236 2/3 Size Distrthution by htensay 100-
80 80- 40- =

150. A nanoemulsion comprising a population of particles having diameters between
approximately 10 and approximately 300 nanometers, wherein the nanoemulsion was
generated by exposure to high shear force; wherein the nanoemulsion comprises at least
one botulinum toxin, at least one oil, and at least one nonionic detergent; and wherein the

botulinum toxin is incorporated within a human albumin matrix.

151. A nanoemulsion comprising:

a population of particles having diameters between approximately 10 and
approximately 300 nanometers;

at least one botulinum toxin;

at least one oil; and

no more than one surfactant;

wherein the nanoemulsion was generated by exposure to high shear force.

152. A pharmaceutical composition comprising any one of the nanoemulsions of

claims 1, 149-151, or 165-170.

153.  The composition of claim 152, 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.
154.  The composition of claim 152, wherein the composition is a cream.

155. A composition comprising the nanoemulsion of any one of claims 1, 149-151, or

165-170 for use in treating wrinkles, facial lines, and/or neck lines.

156. A composition comprising the nanoemulsion of any one of claims 1, 149-151, or

165-170 for use in delaying the onset of wrinkles, facial lines, and/or neck lines.

157. A method of manufacturing a nanoemulsion, comprising steps of:
(a) providing a premix comprising:

(1) an oil;

(i1) a surfactant; and

(ii1)  an aqueous phase; and
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(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, 149-151, or 165-170.
158. The method of claim 157, wherein the premix comprises a botulinum toxin.

159. A method of manufacturing a nanoemulsion, comprising steps of:
(a) providing a premix comprising:
1) an oil;
(ii) a surfactant; and
(iif)  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, 149-151, or 165-170.

160. A method of manufacturing a nanoemulsion, comprising steps of:
(a) providing a premix comprising:

(1) an oil;

(ii) a surfactant;

(ili)  an aqueous phase; and

(iv)  abotulinum 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, 149-151, or 165-170;

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.

161. A composition comprising the nanoemulsion of any one of claims 1, 149-151, or
165-170 for use in the treatment of wrinkles, facial lines and/or neck lines, wherein the

composition is transdermally administered to the skin of the subject.
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162. A composition comprising the nanoemulsion of any one of claims 1, 149-151, or
165-170 for use in the prevention of the onset of wrinkles, facial lines, and/or neck lines,

wherein the composition is transdermally administered to the skin of the subject.

163. Use of a composition comprising the nanoemulsion of any one of claims 1, 149-
151, or 165-170 in the manufacture of a medicament to treat wrinkles, facial lines and/or
neck lines, wherein the medicament is transdermally administered to the skin of the

subject.

164.  Use of a composition comprising the nanoemulsion of any one of claims 1, 149-
151, or 165-170 in the manufacture of a medicament to prevent the onset of wrinkles,
facial lines, and/or neck lines, wherein the medicament is transdermally administered to

the skin of the subject.

165. A nanoemulsion comprising a population of particles, wherein the majority of
particles have diameters between approximately 10 and approximately 300 nanometers,
and wherein said nanoemulsion comprises at Jeast one botulinum toxin, and wherein the

particles have an average diameter ranging between 50-250 nm.

166. A nanoemulsion comprising a population of particles, wherein the majority of
particles have diameters between approximately 10 and approximately 300 nanometers,
wherein said nanoemulsion comprises at least one botulinum toxin, and wherein fewer

than 5% of the particles have a diameter in excess of 300 nm.

167. A nanoemulsion comprising a population of particles, wherein the majority of
particles have diameters between approximately 10 and approximately 300 nanometers,
wherein said nanoemulsion comprises at least one botulinum toxin, and wherein the
difference between the minimum particle diameter and the maximum particle diameter

does not exceed approximately 200 nm.

168. A nanoemulsion comprising a population of particles, wherein the majority of
particles have diameters between approximately 10 and approximately 300 nanometers,
wherein said nanoemulsion comprises at least one botulinum toxin, and wherein the

nanoemulsion does not have more than one surfactant.
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169. A nanoemulsion comprising a population of particles, wherein the majority of
particles have diameters between approximately 10 and approximately 300 nanometers,
wherein said nanoemulsion comprises at least one botulinum toxin and at least one oil,

and wherein the percent of oil in the nanoemulsion ranges from 1% to 10%.

170. A nanoemulsion comprising a population of particles, wherein the majority of
particles have diameters between approximately 10 and approximately 300 nanometers,
wherein said nanoemulsion comprises at least one botulinum toxin, and wherein the
nanoemulsion comprises an oil and a surfactant, and wherein the oil and surfactant are

present in a ratio ranging from 0.5-2.0.

171.  Use of a composition comprising the nanoemulsion of any one of claims 1, 149-
151, or 165-170 in the manufacture of a medicament for treating wrinkles, facial lines,

and/or neck lines.

172.  Use of a composition comprising the nanoemulsion of any one of claims 1, 149-
151, or 165-170 in the manufacture of a medicament for delaying the onset of wrinkles,

facial lines, and/or neck lines.
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