| NJECTABLE BOTULI NUM TOXI N FORMULATI ONS RELATED PATENT APPLI CATI ON [ 0001]
This application clainms the benefit of priority under 35 U S.C. 119 to

U. S. Proweizoral7sRat ent Application No. 61/142,063, fil edTDSceiners’@l,

2008, the contents of which are incorporated herein by reference inits
entirety. FIELD I I 1S 1 o) | ates to novel

i nj ectabl e comogflylﬁﬁgmg%gpﬁﬁﬂﬁm F@W%f(ﬁﬁ be adm ni stered
to a subject for various therapeutic, aesthetic and/or cosnetic purposes.
BACKGROUND OF THE | NVENTI ON [ 0003] Skin protects the body's organs from

ext ernal BBLABAPFABEENINABBRLECAAAOXCt s as a thernpstat to maintain body
tenperature. It consists of several different |ayers, each with specialized

functi ons[000hE maj oThisaypplicationcldite tHetenef cigrivrisy uiidee 36€r 8iCs §and tb he
hypoderm s. The epiderms is a stratinﬁkgﬁ | ayer of epithelial cells that

overlies the keviviosal RerethAeplicsfion Noof et il PregRer BotA0%.Hée

epi derm s 1.S: t . . ypoderm s, an

i nt ernal P§§§F§§¢WQ§Pg%?@aﬁﬁg%ﬁﬁ?ﬁféﬁgg?agﬁéggﬁﬁﬁé%ﬁﬁﬁ? t he topnost | ayer
of skin, is only 0.1 to 1.5 mllinmeters thick (Inlander, Skin, New York,
N.Y.: People's Medical Society, 1-7 (1998)). It consists of keratinocytes

and is diyil I ers based on their state of differentiation.
The epidextﬁggégﬁH@géﬁﬁﬁﬁﬂ%¥h®¥assified into the stratum corneum and t he

vi abl e epjgbar s, WrhEhintemngdnStdates té vl afjedtadle BLPRLELAN camgritiasal

cells. The stratum corneumis hygroscopic and requires at |east 10%

moi st ur e bgtulieimghtoxino thagi mexaibe pdmginistersd Bp1 4 tsybjgead feyo i anasssthempeutic,
hygroscopich&%rgﬁda¥&£%p%tabl% &p part to the water-hol ding capacity of
keratin. en t Re ﬁorny‘ﬁgygg)FOSes its softness and flexibility it becones

rough and brittle, resulting in dry skin. [0005] The derms, which lies
just beneath the epiderms, is 1.5to 4 mllineters thick. It is the

t hi ckest gAdkerRIWRD ORYEIE INVENEIOKI . Most of the skin's structures,

i ncluding sweat and oil glands (which secrete substances through openings
in the ski®03h! | ed pbineprotests ihorhedy's)orgtnsi fromotdt¢roilesnvilpameatab tlificalys, and
bl ood andl vessel s are found. i.n the derms (I nlande SKi n..- New Yor Kk,
NV PoopteRds i ekioGdo apiin ol 2Gua T el Bhievil Hrichiiloment s
of the derayes, adc® with specialized functions. The major layers include the epidermis, the

dermis and the hypodermis. The epidermis is a stratifying layer of epithelial cells that
overlies the dermis, which consists of connective tissue. Both the epidermis and the

dermis are further supported by the hypodermis, an internal layer of adipose tissue.

[0004] The epidermis, the topmost layer of skin, is only 0.1 to 1.5 millimeters
thick (Inlander, Skin, New York, N.Y.: People's Medical Society, 1-7 (1998)). It
consists of keratinocytes and is divided into several layers based on their state of
differentiation. The epidermis can be further classified into the stratum corneum and
the viable epidermis, which consists of the granular melphigian and basal cells. The
stratum corneum is hygroscopic and requires at least 10% moisture by weight to
maintain its flexibility and softness. The hygroscopicity is attributable in part to the
water-holding capacity of keratin. When the horny layer loses its softness and

flexibility it becomes rough and brittle, resulting in dry skin.

[0005] The dermis, which lies just beneath the epidermis, is 1.5 to 4
millimeters thick. It is the thickest of the three layers of the skin. Most of the skin's
structures, including sweat and oil glands (which secrete substances through openings

in the skin called pores, or comedos), hair follicles, nerve endings, and blood and



col l agen and el astin. [0006] The hypoderm s is the deepest |ayer of the
skin. It acts both as an insulator for body heat conservation and as a
shock abswohwero/d7ez420r gan protection (I nlander, Skin, NeRCYarskQooMe9876

Peopl e's Medical Society, 1-7 (1998)). In addition, the hypoderm s al so
stores fat for energy reserves. The. pH of skin. is norpmall etween 5 and 6.
Thi s aci diwcﬁ ¥oele 4o o Br a?@@lso@nlé%%ﬁgﬂ Negiioka i‘gs, SPRIEFi ¢ aci d,
and fatty ) aeide sbm. P (RN L RASceL, &B%aﬁﬁ%ﬁﬁﬁﬁén@'o@ﬂﬁé e 4r€7 M "aci d
mant | e" refers to the presence of the water-soluble substances on nost

regi ons ofoltdgen sid elastithe buffering capacity of the skin is due in part to
t hese secretions stored in the skin's horny |ayer. [0007] Winkles, one of
the tellt §0865i gns The agpodprmoais the deepesethyby obitleckiami dakets hodt a$ agi cal

and physi ol ogi ¢ changes that accunul afe from enyironnental danmage to the
skin. {( BeHsHafardor BPAY B At SHARITD Bt A SGTOEER fl%?fg;@,(’fg@sp@&efﬂelzs
(1999)) . RIAdE SLANNCKNPER, AP PEAAL: SREAANSbYchATHATSodaln GRAIGAUSE
character*sfic fold’s,e urrows, and&gr%ases o? fg%ial iREIéE (éfe@nan et
al ., The 8ki hywietnie algi stgrebafee f@osmegy cePererat thogHcaf sBurigerormaltnd ed.

St. Louis, M.: _Msby Year.Boak: 5-1 1990)) .. These .secondar. actors

i ncl ude th%twe%étaa;i?- TR eighgs ¢ iR progRrE E*O%fam?ﬂé b ifibna
pressure gadt Bel fldyNadi® fom MUrsbHBtisheOPhe RBELOEPEANEY fRcidim MAygMENt S
caused by the contraction of facial nuscles (Stegman et al., The Skin of

t he Agi ngmrRade’ ©oxin the phescnest o begivesdr-sslnbigesupstaneny cadnost Segionsoefi the M. :
Mbsby Yeagkh? 0%5:6 bé fg'rSin 1a929101})) : tﬁlgcs)lgls]is uef {ne I’a?tntto th S rgé‘citlrgtlijoenss SREYE inbt%gn
utilized rnordér to %@nfla?ﬁy Ror 1 y sane of The si'gns "of "agi ng. These
t echni queskin'ahgeyflaysm f aci al noi sturizers containi ng al pha hydroxy acids
and retinol to surgical procedures and injections of neurotoxins. For

exanmpl e, [gpo¥P86. Je@amiaid dNcast ahé (CRalULRAE Sof AgiiysRandbandudf gyt eam
consi sting of an ocuplastic surgeon and a ernato?oglst, devel oped a net hod
of using bieshenyigel, Ahistelagigdl, bend| iphusiologici nclfapges r that meequnpflate  from
novenent - associ at inkles ip the gl ahel | rea, (Schant nd_Scott, In
Covi o G il M P8 o e MmOt *BSinetr Rl e BN (Pl -
Press, 14Beibftolot9BBR)6411438 (Ca99))t hedddlitions theS art Behet Ydr@ndarl Gididr@thdpot ul i num

toxin for the treatnent of winkles led to the )
can cause characteristic folds, furrows, and creases of facial wrinkles (Stegman et al.,

The Skin of the Aging Face Cosmetic Dermatological Surgery, 2™ ed., St. Louis,

Mo.: Mosby Year Book: 5-15 (1990)). These secondary factors include the constant
pull of gravity, frequent and constant positional pressure on the skin (e.g., during
sleep), and repeated facial movements caused by the contraction of facial muscles
(Stegman et al., The Skin of the Aging Face Cosmetic Dermatological Surgery, 2™
ed., St. Louis, Mo.: Mosby Year Book: 5-15 (1990)).

[0008] Different techniques have been utilized in order to potentially mollify
some of the signs of aging. These techniques range from facial moisturizers
containing alpha hydroxy acids and retinol to surgical procedures and injections of
neurotoxins. For example, in 1986, Jean and Alastair Carruthers, a husband and wife
team consisting of an ocuplastic surgeon and a dermatologist, developed a method of
using the type A form of botulinum toxin for treatment of movement-associated
wrinkles in the glabella area (Schantz and Scott, In Lewis G. E. (Ed) Biomedical
Aspects of Botulinum, New York: Academic Press, 143-150 (1981)). The Carruthers'

use of the type A form of botulinum toxin for the treatment of wrinkles led to the

seminal publication of this approach in 1992 (Schantz and Scott, In Lewis G. E. (Ed)

.



sem nal publication of this approach in 1992 (Schantz and Scott, In Lew s
G E. (Ed)Bionedical Aspects of Botulinum, New York: Academ c Press,
143- 150 (wo2aioyo7sBy 1994, the sanme teamreported experi eaTAS2000t06950¢ her
novenent - associ ated wrinkles on the face (Scott, q)ht hal nol , 87:1044-1049

(1980)) . his'.nturnle to.the hir f the era c trrent
usi ng the ' uﬁ?‘f’é& Af%’@@@‘i 163&5‘8 fﬁ%{)

bot ul i nuM @Ktk §snd %B&rﬁeﬁgrtéd)eﬁj%rﬁeﬁ&s R oﬂh@fi Hﬁkzerﬂ@ﬁt%?dcw@é@bv%kfé@' agent
known to man. Spores of C botulinumare found in soil and can grow in

i mpr oper | gn gteetacd (Scetd, @pldhslawlleﬁi’ IQﬂéleéQrﬂ%ﬁQ))arEhls Botum legitp thehbicth ofay be

fatal, be caused the of .t he terla Botul i numtoxin acts
to produc epeé?‘gﬁpéfngtli‘)%e%]seg E’Fe@\/%rﬁ f(? } ansni ssi on by

inhibiting the rel ease of etyl hollne acr 0ss th euro scul a nction,
and is thgfl%fﬂl to adbe fpeohH wﬁ&gwéeguwewm ip rePote; B be %W?lﬂ@ bl ocks

si gnal s t RatiraN BloMgdita a%&#'kﬁo&yﬁ‘ﬂé%aﬁ“%%?es%@@s Bor PR 8% iANSil ahSul ti ng

in paralysis. During t | ast decade, botulinumtoxin's nuscle paral yzing
activity basglosem mmbfeﬁemlaed@hdevdeféfm ¢omtamarf. Bosrmpewthich whyect s.
ni st ation ot.ul | rovide

el o baPetdHl B be bl B BRSO R U BaiR nEORIERE e B ot e,

neur onus cgtRlicd bs@AR! & Bhsacse [ofezz@ﬂtutgg AGhInYiSsiSK %ﬁz%ﬁblt{ﬁ%&% es.
Condi tions that have been treated with botulinumtoxin include hem facial

spasm ad mlwsg 0§ é@etgbh@lmmwosmh@ ingwionusculamanctions sud ds thﬂllébthb?r s pasm
cer ebral '% agé:g Wefia! 1Y Sl ”ésilenn gLl e @%@?%J&e rab' WA Wi .

t enpor omandi oint di sor var|ou c1°8 cranpi ng and
spasns. Mafuscle a@egﬁﬂ, Yor &diﬁraﬁmt‘i@l ec@l&ﬂ@ wlpagalﬁﬁé ecll:)ﬁrnqg tlwtlwtl dugsdd, oxi n
have been apPlled to therapeutic and _cosnetic facial applications such as
t r eat nent belippm Aprias mpsciiprrlyAias acyiy baspkeen hagigpsed to pehipyspryarigty

contracti BPﬁleﬁheﬁﬁcﬁé@ctm&{tﬁled L8 Atra!tl'an%‘#%b{dhﬁﬁntt&éﬁhﬁs ﬁOX&? RdfQr rr} of

bot ul i num t oxi ere are seven ot her serol ogica t1nct orms o)
bot ul i nunptovidenntubelt @paralysib So e ducedetyyof Imeedgiaarqonéutlbnsgefoba@dampiea

C ostridium botulinu ese eight serolo di st nct es of
bot ul i nunP'EERIHSC aﬁé{n %Oé%ﬁ CFW&?te’Eé% E%E%erf)%{ §|§ff§¢ \él e eBe&? B&Oinénat ed
bot ul i nuMy,xhit BELOLYRES with BotulnurPtokn ificlB®d hGnifkagNsREmt REAE ohset
di stingui shed by neutralization wth type-specific antibodies. The
mol ecul ar spesingtitc tofticoHosh andl fisyerch btepharnspasmoxénabiat puley.neervisalabotonial 50 kD.
Due to the.nol echulée ﬁl ze,_and nol ecul ar
migrainé headaches, Strabismus, temporomandibular joint disorder, and various types
of muscle cramping and spasms. More recently, the muscle-paralyzing effects of
botulinum toxin have been applied to therapeutic and cosmetic facial applications
such as treatment of wrinkles, frown lines, and other results of spasms or contractions

of facial muscles.

[0010] In addition to the type A form of botulinum toxin, there are seven other
serologically distinct forms of botulinum toxin that are also produced by the gram-
positive bacteria Clostridium botulinum. Of these eight serologically distinct types of
botulinum toxin, the seven that can cause paralysis have been designated botulinum
toxin serotypes A, B, C, D, E, F and G. FEach of these is distinguished by
neutralization with type-specific antibodies. The molecular weight of each of the
botulinum toxin proteins is about 150 kD. Due to the molecule size and molecular
structure of botulinum toxin, it cannot cross stratum corneum and the multiple layers
of the underlying skin architecture. The different serotypes of botulinum toxin vary in

the effect and in the severity and duration of the paralysis they evoke in different



structure of botulinumtoxin, it cannot cross stratum corneum and the
multiple |ayers of the underlying skin architecture. The different

ser ot ypeswoRotpatrsd42num t oxi n vary in the effect and in Phe/usewens45y6 and
duration of the paralysis they evoke in differentani mal species. For
exanple, in rats,. it _has been . determ ned that hotulinumtoxin type Ais 500
Cimes mor VBB SIS ERT BEOIS. i FAteG %%P%%etg’@a@’%gwwr%m PPate of

paral ysisa i@%@b?tirﬁé&%&ﬂé’po@é}ft%dn%&hﬁrﬁffﬁ oy %e%,%%n@ﬁ&féd%ttﬁé meed to be
non-toxic in primtes at a dose of 480 U kg,” about 12 tinmes the prinmate

LD50 for pyplysia. Adliddiallasbatelimes exkimyypClibbay bath udetdpingdita bmnbadoaci a,
botulinumtoxin is a,co of, a xi n conpl e tai ning,the

appr oxi m{nepryn%gﬁat@%ggﬁ?%mhgt 8‘98%5&18{6&%%6%%8%0 gqr % th associ at ed
non-toxin_proteins. These endogenous nontoxin proteins are believed to

i ncl ude a[‘fﬂalﬁrfw of e g@dﬂt@x Er‘f%tr&fwel?%%l}nugg%mﬁma,ﬁgotﬂaw%%g% fti nin
protein. I&ﬁp&{éﬁf bOX td}irPEé}hﬁl'eQ%oﬁt@Mﬁlgbﬁg rﬁp?r%ﬂﬁﬁét@@ 1150 k5 BRLlihER 608

botulinumtoXxin nolecule in the toxin conplex and protect it agalnst
denat ur at poteibynatgés tiong vadi asoghted nooxpxinquotelnex Thesé ngdegreechs Mngs, t he

non-toxin _proteins of .the toxi.n ¢ lex..pratect the activity of the

bot ul 1 nuni BaRP i e Sererry e AS Tdpoi et ESaret i R PR Soxi n
conpl ex i foHBhRESHRIiR Grotéia. tiRE nBRSdiR bit@RS hA\dlbebh ApbrteAlthbipRAbY, 1t is
bel i eved that sone of the non-toxin proteins specifically stabilize the

bot ul i nunbetolinwm rietia cutleculg inbthe dekin conpRK anH @refeetsit pgrenss ferrration by
proteins i t oxin. conpl e [ cayses the toxi s to
have nol eg%F%t?V%m%?&gghva%e t}gg{n ée(lo%zpl%)érlgsa gégt%%aﬁ&%shg}{e o%% ttof’%%e% aofeg&géoffté i num
toxi n nol exid epmptuxc protect aho WctidhP dDiheabotpliuh ausiny asd aiccby kaharexanpl e,

Cl ostridium botulinum bacteria can produce botul i num't%/pe A toxin conpl exes
that haveSYRINEE eRstrafionghicd e tapp gpmply ik pdmypgened vin theomskeintesitnall i num

toxin typ B " DE I Vi i ght of
about 700 RS oroaen g (B RHRESY B LS MALRR Aol ot lcte

conpl exes sthbizathertohdmuhaoxinanglkéide of blabdut 300 kD or 500 kD. Bot ul i num
toxin types E and F are only produced as conpl exes having a nol ecul ar

wei ght of [geut 300Tk®prdsake3df den-foxay pelitciadih thoain séaplckést yypicallpot ul i num
toxin, the toxin caonplexes are conventionally stabilized by conbining the
conpl exes casehthglteincamalerehig heaia arodequiarivvrightrthat aenpnter thigoheof thy

{hat “cont 87 Rl P siRohg PP RIS ASO KD T BV Nk er AL On
example, Clostridium botulinum bacteria can produce botulinum type A toxin
complexes that have molecular weights of about 900 kD, 500 kD or 300 kD.
Botulinum toxin types B and C are produced as complexes having a molecular weight
of about 700 kD or about 500 kD. Botulinum toxin type D is produced as complexes
having molecular weights of about 300 kD or 500 kD. Botulinum toxin types E and F

are only produced as complexes having a molecular weight of about 300 kD.

[0013] To provide additional stability to botulinum toxin, the toxin complexes
are conventionally stabilized by combining the complexes with albumin during
manufacturing. For example, BOTOX ® (Allergan, Inc., Irvine, CA) is a botulinum
toxin-containing formulation that contains 100 U of type A botulinum toxin with
accessory proteins, 0.5 milligrams of human albumin, and 0.9 milligrams of sodium
chloride. The albumin serves to bind and to stabilize toxin complexes in disparate
environments, including those associated with manufacturing, transportation, storage,

and administration.



accessory proteins, 0.5 mlligrans of human al bumn, and 0.9 mlligrans of
sodium chl oride. The al bum n serves to bind and to stabilize toxin

conpl exeswpreogvwgareat e envi ronnents, including those as®oTitst@d/ 0o8576

manuf acturi ng, transportation, storage, and adm nistration.[0014]

Typically, t botulinumtoxin is adnm nistered.to patients by c fully
control | e_l)oqlafecti 0 §P16%ﬂ366¢1ﬁ‘p€%tilﬁ?%§°’8%ﬁ% aérmnw&rsfgf%wmm h%%r%ruﬁzsm ex
and al bungghirdieWeMGictiohd &IFecHifosiRNST ntAhPR! 6OMIASHOMxE &DnMIdh ahlli S
approach. Not only are the injections painful, but typically |large

subder mal alvelis  dfovwtenxi, thae ard sxvatdl yprofdems assodiatadowithl thineppropdet Nt si t es,
in order to achjeve the desi.red therapeutic or, cosnetic.effect., The

bot ul | nunPUA PR oG dEa T B TERD BLisublaFRRarns St Busitiodiiant ed
paral ysi sgéderfid afytndithg ifje&ash Qfcs! heolieflYo adiibve MeORIsEHA itisergpeaterobat ed
when the area to be treated is |arge and many injections of toxin are

required topmatisaffoche The dwtuliypetaretr mayemegsafe frore theseewbdarmabyicls donpl exes

and. © nor ooui ARCHELRCRF Ao, P8, 5 WL sAE, Bl ol exes

have a | oaghchiafed! when the drbe tbddyraand ivelirgeadigiemanly tijeaing alfl texiandre geni ¢
response in the patient. For_ exanple, sone patients will, over tine,
devel op affaHITP@iyrertothe mEcan| Moksayerdsgauss the gueased foxdr compleyes: gain

coner ci aho%%x%’ho?&téiﬂ@%nd ARPinthg G@ihidk Fh%n%t&%ﬁ%n @&Mn%ﬂ&i‘iﬁ&eé €l MTUNE
system of the patient to formneutralizing antibodies, so that |arger
anount s ofmolaxlan vatight o€ g tosch compslaksthgtiedit caxtpieneshavatd tomg Half-ldchneve t he

sanme effect. en this happens, subsequent injections st be carefully
o nced. SolknBrOS Ay THRY HOer 8 LI oK A B tROSr R P BED TR

bl oodstr e@}fﬂnﬂjle,t.J@)%lepﬁétf-eﬁ@twill‘,’veivé'rhtirﬁ@,_l'ﬂeq'elloﬁaa‘ﬂ éll%réy?‘{oat‘he WREAGe P gONi Y,
especially since the non-toxin proteins and al bumin stabilize the botulinum

toxi n in bhbidider ih@EOMHt domméreid tofrmuktiods. aMsacts taxsis comptoxds wiay indsge r ent
bot ul i num,toxi n formul ations, it ul.d be highly desirable tp have an

' nj ect abl HeOBRIIR AR B E GRHSTETT S0 msptrfleing pidiedis,so 4y B%hre, but
exhi bits peduaedfaoking@i eibiyednd sabsegydE adeneemnaiont Qo dichfewsand gemk!y after
injection. It would al so be desirable to use such a botulinumtoxin

f or mul at i efcdtor When ithie dappras apisequent guedtioas ingish hel/cerelielbs paesd s thaboses.
SUMMARY Oﬁm&”ﬁ% dotYENEE warge amount of toxin into the bloodstream of the patient, which

could lead to fatal systemic poisoning, especially since the non-toxin proteins and

albumin stabilize the botulinum toxin in blood.

[0015] In view of the drawbacks associated with current botulinum toxin
formulations, it would be highly desirable to have an injectable botulinum toxin
formulation that is efficacious and stable, but exhibits reduced antigenicity and a
lower tendency to diffuse locally after injection. It would also be desirable to use
such a botulinum toxin formulation for various therapeutic, aesthetic and/or cosmetic

purposes.

SUMMARY OF THE INVENTION

[0016] This invention provides injectable compositions comprising botulinum
toxin non-covalently associated with a positively charged carrier molecule. In
preferred embodiments, the compositions of the invention possess one or more

advantages over conventional commercial botulinum toxin formulations, such as



[0016] This invention provides injectable conpositions conprising botulinum
toxin non-covalently associated with a positively charged carrier nol ecul e.
I n preferwoedosmbisdiznent s, the conpositions of the invenPCOUSP@9HERSI6 One oOr
nore advant ages over conventional comrercial botulinumtoxin fornulations,
such asB @ OrF & ). For instance, in_certain enbodinents, the
conposi t i my 0&%'\4’5&%(9 Ber WieRcc 4R SFTAIR ST baFEICNED MR TRATEIOnS

i nj ect abl ﬁlatj’o%kﬁibﬁ'u@ﬂé QM ol I R antagdiC lovdi Renv&e¥aRd iGELthde Nb &Sl tidum @
reduced tendency to undergo diffusion into surrounding tissue follow ng

i nj ect i onforimitatieas evclddingtréduncdintgeniity.ad redfifdddandenoy teemidergoedifipsibency
relative }:ﬁ converati otnal l%q ul.i num t oxi n forr[lul atg’i.ons 1f. asterfonset of
clinical EFf LA EndI8F ?W18%§He°§{°£biﬁcfﬁ‘tas}e. 84 OlridE FEACE 0T hi s

i nvent i onehifant&EpStELQARIakivO RO ENBlenGSIall BbiulIAGRA-BAhI AN ARUFRRr Ohsc®-

nmol ecul es not found in botulinumtoxin conplexes obtained fromd ostridium
bot ul i nunPbeletier cH)cagannger gapreded $alyBtyul i num t oxi n, botul i num toxin

conpl exes, and in particular reduced botulinumtoxin conplexes (as defined
herein), tW17hpr oveOnoxspectiof flus immantidr pubd redogsities .thaflvertaipmonatative

nmol ecul es_assogci at e noncoval ent i.th the toxin and Aact enetration

Ehancer s T o rB et fofiod i bohifubsicn™ E0Rakts SReBER P Lerur es

after inj ewdsk@dumodmemmBh&erid)N@nneNadRUi t6EHIMMREM tB8n,MBOtulifeh ea&8 t he

stability of the toxin prior to and after injection. z \Qlafy of exanple, the
g de

penet r at i evMplakesnerd & particwer fsdusadi st linushixieepraplexds clsnpdrhesginkat i oni ¢
peptides, wil 6h have H@fu‘si%ﬂ‘?fér%ﬂ%h Pos L | I%H?.}ngg-)ﬁl fod KR REL Ly kY AN, whi ch
al so contdl none of hore protern transduction donains as described her ein.

[0018] Anedvaduntlgnbiadihzaokinehdtaddl & poneemidnoghhascdrothat Oiproec theCdItROSIft i on
conpri si gglebot ulinumtoxin, a botulipumtoxin conplex (or_ a reduced protein

bot ul i nuMNColXH @ Pl targrd | HcHiges aker tpretiono KBythamost oRf Montdive or t he
neur ot oxi i { Il d t ai and a
Doat o1 vel roliehlts $RRnciRits RO By ofihe'sifin Bl KParORy: BcRLM BHREy 7

met hod f oof pxaudple) thg @enbiraicngenthaeédre atayblye pogitedly nhagad ehfrect,isueh asount  of
the conpositions of this. jnvention to a subject or patient in need of such
treat rent SHUBRE BrRiidsy ¥hihRAEE nenyhpial aa@ﬁh?lartowaﬁﬁ Wiy VSR al ysi s,

reducti on,Rh HHRBIGHEOF BlokOproRlin SWRRALbME ddrhAAL AEREcrfedMeM;0! 0gi ¢ pain or
m gr ai ne headache, managenent of rhinitis or sinusitis, treatnent

[0018] Another embodiment of this invention is to provide a composition

comprising botulinum toxin, a botulinum toxin complex (or a reduced protein
botulinum toxin complex including just the 150 kD neurotoxin itself or the neurotoxin
with some, but not all, of the native complex proteins) and a positively charged

carrier.

[0019] The invention further relates to a method for producing a biologic
effect by injecting an effective amount of the compositions of this invention to a
subject or patient in need of such treatment. The biologic effect may include, for
example, muscle paralysis, reduction of hypersecretion or sweating, treatment of
neurologic pain or migraine headache, management of rhinitis or sinusitis, treatment
of hyperactive bladder, reduction of muscle spasms, prevention or reduction of acne,
reduction or enhancement of an immune response, reduction of wrinkles, or

prevention or treatment of various other disorders.

[0020] This invention also provides kits for preparing formulations containing

a botulinum toxin, a botulinum toxin complex, or a reduced protein botulinum toxin



of hyperactive bl adder, reduction of nuscle spasns, prevention or reduction
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foll ow ng repeated admi nistration of either RTO03 or BOTOX(r) Figure 2 :

Fi gure 2A shows the hind leg of a nouse injected with a dark dye to
indicate the portion of a nouse's gastrocnem us muscle that is affected by
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of clinical effiGagyCRMILALELLERAANERhRBA . cOmmer cial botulinum toxin
I .

conpl exes that are bound to exogenous albumn (e.g., BOTOX(r) or
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midline portion of the gastrocnemius muscle of a mouse.

DETAILED DESCRIPTION OF THE INVENTION

[0021] This invention relates to novel injectable compositions comprising
botulinum toxin, a botulinum toxin complex, or a reduced botulinum toxin complex.
In preferred embodiments, the compositions stabilize the toxin or enable the transport
or delivery of toxin through tissues after injection such that the toxin has reduced
antigenicity, a better safety profile, enhanced potency, faster onset of clinical efficacy
and/or longer duration of clinical efficacy compared to conventional commercial
botulinum toxin complexes that are bound to exogenous albumin (e.g., BOTOX® or
MYOBLOC®). The compositions of the invention may be used as injectable
applications for providing a botulinum toxin to a subject, for various therapeutic,
aesthetic and/or cosmetic purposes, as described herein. The compositions of the
invention also have an improved safety profile over other compositions and methods
of delivery of botulinum toxin. In addition, these compositions can afford beneficial

reductions in immune responses to the botulinum toxin.



aest hetic and/or cosnetic purposes, as described herein. The conpositions
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i nstance, the botulinumtoxin may be one that has been nodified in a way

that, for[0028t ance, Tha tﬁa{mc'&stulmnm@mémtse’:(bm the cdmposteeofiithdesvantbhe si de

effects, tC)E%,JI‘I[ alt[erllt%tlvefy refer to a botulinum toxin derivative, that is, a compound that has
botulinum toxin activity but contains one or more chemical or functional alterations
on any part or on any amino acid chain relative to naturally occurring or recombinant
native botulinum toxins. For instance, the botulinum toxin may be a modified
neurotoxin that is a neurotoxin which has at least one of its amino acids deleted,
modified or replaced, as compared to a native form, or the modified neurotoxin can be
a recombinantly produced neurotoxin or a derivative or fragment thereof. For
instance, the botulinum toxin may be one that has been modified in a way that, for
instance, enhances its properties or decreases undesirable side effects, but that still
retains the desired botulinum toxin activity. Alternatively the botulinum toxin used in
this invention may be a toxin prepared using recombinant or synthetic chemical
techniques, e¢.g. a recombinant peptide, a fusion protein, or a hybrid neurotoxin, for
example prepared from subunits or domains of different botulinum toxin serotypes

(see U.S. Pat. No. 6,444,209, for instance). The botulinum toxin may also be a

portion of the overall molecule that has been shown to possess the necessary
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"reduced bot UtF]I num toxi n conpl exes", otul 1 num toxi n conpl exes
have redutegd, AiomunstsBiofogimah Lhloochtorips, dtaepbeld 0Gpaawtitheo combinedwwtht onrat ur al |y
found in botulinumtoxin conplexes produced by C ostridi um botulinum

bact eri a. P BREEbodi nent, reduced bot ul i num toxin conpl exes are prepared
usi ng any caonventional protein separation nethod to extract a fraction of

t he hemaglfl®3fl ni n plBiseinyeption s eRisMpGHeh aprdydtioni Af rthpr Bekility of om

bot ul i nuM,§@Hh{n toxin molecules through the addition of one or more exogenous stabilizers,
the removal of endogenous stabilizers, or a combination thercof. For example, this
invention contemplates the use of "reduced botulinum toxin complexes"”, in which the
botulinum toxin complexes have reduced amounts of non-toxin protein compared to
the amounts naturally found in botulinum toxin complexes produced by Clostridium
botulinum bacteria. In one embodiment, reduced botulinum toxin complexes are
prepared using any conventional protein separation method to extract a fraction of the
hemagglutinin protein or non-toxin non-hemagglutinin protein from botulinum toxin
complexes derived from Clostridium botulinum bacteria. For example, reduced
botulinum toxin complexes may be produced by dissociating botulinum toxin
complexes through exposure to red blood cells at a pH of 7.3 (e.g., see EP 1514556
Al, hereby incorporated by reference). HPLC, dialysis, columns, centrifugation, and
other methods for extracting proteins from proteins can be used. Alternatively, when
the reduced botulinum toxin complexes are to be produced by combining
synthetically produced botulinum toxin with non-toxin proteins, one may simply add

less hemagglutinin or non-toxin, non-hemagglutinin protein to the mixture than what
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the same arnount in some cases, this invention also conternplates reducing each of the

endogenous non-toxin proteins by different amounts, as well as reducing at least one

of the endogenous non-toxin proteins, but not the others.

[0026] As noted above, an exogenous stabilizer (e.g., albumin) is typically
added to stabilize botulinum toxin formulations. For instance, in the case of
BOTOX®, 0.5 mg of human albumin per 100 U of type A botulinum toxin complex
to stabilize the complex. Generally, the amount of exogenous stabilizer that may be
added to stabilize the compositions according to the invention is not particularly
limited. In some embodiments, the amount of added stabilizer may be less than the
amount conventionally added, owing to the ability of positively charged carriers of
the invention to act as a stabilizer in its own right. For instance, the amount of added
exogenous albumin can be any amount less than the conventional thousand-fold
excess of exogenous albumin and, in certain exemplary embodiments of the
invention, is only about 0.25, 0.20, 0.15, 0.10, 0.01, 0.005, 0.001, 0.0005, 0.00001,
0.000005, 0.000001, or 0.0000001 mg per 100 U of botulinum toxin. In one

-10-



BOTOX(r), 0.5 ng of human al bum n per 100 U of type A botulinumtoxin
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sol uti on- BH}%?cﬁoglcally compatible conditions. More specifically, "positively charged" and

“cationic” as used herein, means that the group in question contains functionalities
that are charged under all pH conditions, for instance, a quaternary amine, or contains
a functionality which can acquire positive charge under certain solution-phase
conditions, such as pH changes in the case of primary amines. More preferably,
"positively charged"” or “cationic” as used herein refers to those groups that have the
behavior of associating with anions over physiologically compatible conditions.
Polymers with a multiplicity of positively-charged moieties need not be
homopolymers, as will be apparent to one skilled in the art. Other examples of
positively charged moieties are well known in the prior art and can be employed

readily, as will be apparent to those skilled in the art.

[0029] Generally, the positively-charged carrier (also referred to as a
"positively charged backbone") is typically a chain of atoms, either with groups in the
chain carrying a positive charge at physiological pH, or with groups carrying a
positive charge attached to side chains extending from the backbone. In certain

preferred embodiments, the positively charged backbone is a cationic peptide. As
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conditions, such as pH changes in the case of primary am nes. Mre
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phosphonium groups, sulfonium groups, guanidinium groups, or amidinium groups).
The sidechain moieties in this group of embodiments can be placed at spacings along
the backbone that are consistent in separations or variable. Additionally, the length of
the sidechains can be similar or dissimilar. For example, in one group of
embodiments, the sidechains can be linear or branched hydrocarbon chains having
from one to twenty carbon atoms and terminating at the distal end (away from the
backbone) in one of the above-noted positively charged groups. The association
between the positively charged carrier and the botulinum toxin, reduced bo is by non-
covalent interaction, non-limiting examples of which include ionic interactions,

hydrogen bonding, van der Waals forces, or combinations thereof.

[0030] In one group of embodiments, the positively charged backbone is a
polypeptide having multiple positively charged sidechain groups (e.g., lysine,

arginine, ornithine, homoarginine, and the like). Preferably, the polypeptide has a
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i ncl ude positively charged groups (e.g., anmonium groups, pyridinium
groups, phosphoni um groups, sul fonium groups, guani di ni um groups, or

am di ni unwgrowps$242The si dechain noieties in this groupPofl/isSaiwoaseseant s can
be placed at spacings al ong the backbone that are consistent in separations

or variable dltl | | th en si dec can be sim.lar or

di ssi mi | afl¢ey it ?h%ﬁ%d @r%aﬁt ﬁ?oéﬁﬁ%a@%ﬁf eraﬁlwe&%ﬁlalé%éﬁhs can be
l'i near Ortobéb%ﬂPPQQO bwr&&@gise@&am s abiY 1060 fJ SHBPN808,000. V‘@H& ¥f §af bon
atons and termnating at the disfal end (away from t'’he ‘backbone) in one of

t he aboveimdtcedrtpogli appredigtecthatr gbdn gmuu@ sicidfhare assdan ahisoporben wéethe t he
positively charged rrier and the. bot numt XI n uce

Poncoval el eMie Sik SR SR P g 5 BT SR (P oh SORCE RO R o

i nteracti gRSgenfty drag@bhhandi mgaenuaﬂpﬁ%rre\&a@hﬁodﬁﬁéﬁgsmeqfolﬁﬁpmm&g gns
thereof. [0030] In one group of enbodi nents, the positively charged

backbone MleguissMppahb fiogealnan PAY taveiaul S0, FRRSE F etlaplycﬁﬁ@mgl@aom @I@zﬁm n
gr oups (e @Oot ﬁlo\fégﬁ%‘?eral?l&% 26‘00 tgra@i)ﬁtlyo@@ honmpar gi nine, and the |ike).

Pref erabl vy, as anolecul’'ar wei ght from about 100 to about
1, 500, 000 e pre rab om ab ut 500 to about .1,200, 00
o of or abl PEELm BhoCTERRH Y oHEBEE oo G5, cob e B 308 MAkes DAL ar ¢ wi l)

appr eci at gyrfthdic MBS a&ds NPhABAAB o ﬁiafy‘%@@ Ue%ntaﬁihl%éw&tpo%eﬁﬁdé firhiagventi on,
t he si dechains can have either the D form S configuration) at

t he cent ep psptoyt t aehirfenexampie.cleessker, nAng—’yY elrlcay Iéh%ijlﬁmht@ 543hd9Pd)k ypept i de

1000 t o abSthEt A ChIRAEEHL R, R o8 (RRBT BB T EuaR Y 1Mo
Al ternati Wat'ly AchdheSbiadkdpwre:o38y (9P i BréefBivh peptedd d a@j’b&i}bglgﬁn@ﬂldv(fml’ch

synthetic am no acids. The backbone may al so be an anal og of a pol ypepti de
such as athsepdeshdin iseatachasy t%‘}hﬁrﬁp@m@bome@gpg@n atAﬁgewhecﬁm the g-canbgn  Eng| .

and st mon i S BREETF e h o e SO AL SREAEERmrslER) s Podfhly )

pept oi d i sharg@bd@bW6ipievide a%hsﬁnelyhehaﬁrg&%dnﬂtbane SOrapé@@he@yme@lkle,fbackbone
nitrogen atons rather than the a-carbon atoms. As abov a portlon of the

si dechai nBeRipids s yispaibierying dorpxmpred K-S PrésNoi vt ¥/ ?@ﬁar"t}é‘éﬁ is Gfﬁ Yo
provi de a P co o ids is
descri bedl&gﬁdog%%[@lg 1%'&?5&%& ¢ EHQI%%’ A%%?%%@Eg\fﬁ ém Rer e%)g
i ncor por atlmjlgdslybaodibemeerthet ]naVelet pepeotli raeklyone Awnsthectibe rane csnmdmeﬂ hamei n,
positivelg . . . . :

eptide” as they are not composed of amino acids having naturally occurring

sidechains at the alpha-carbon locations.

[0032] A variety of other backbones can be used employing, for example,
steric or electronic mimics of polypeptides wherein the amide linkages of the peptide
are replaced with surrogates such as ester linkages, thioamides (--CSNH--), reversed
thioamide (--NHCS--), aminomethylene (--NHCH;--) or the reversed methyleneamino
(--CH,NH--) groups, keto-methylene (--COCH,--) groups, phosphinate (--PO,RCH,--
), phosphonamidate and phosphonamidate ester (--PO,RNH--), reverse peptide (--
NHCO--), trans-alkene (--CR=CH--), fluoroalkene (--CF=CH--), dimethylene (--
CH,CH;--), thioether (--CH,S--), hydroxyethylene (--CH(OH)CH;--), methylencoxy
(--CH,0--), tetrazole (CN4), sulfonamido (--SO,NH--), methylenesulfonamido (--
CHRSO;NH--), reversed sulfonamide (--NHSO,--), and backbones with malonate
and/or gem-diamino-alkyl subunits, for example, as reviewed by Fletcher et al.

((1998) Chem. Rev. 98:763) and detailed by references cited therein. Many of the

-13 -



charged backbones that have a peptoid backbone construction are considered
"nonpeptide" as they are not conposed of am no acids having naturally
occur ri ngvei2dmahisi4ns at the al pha-carbon | ocations. [0032T/US20006%0¢ oOf

ot her backbones can be used enpl oying, for exanple, steric or electronic

m m cs of _.po ept.i des. wherejn the anlde | i nkages of t eptide are
repl aced fi" %Py E PHksgattions §%§<‘:‘h 13 APREORIPALYHROYIL D ‘%IW%E‘?C&%Q 5_1e ,

reversed &h&gg&hgggggﬁquﬁaGlmn@gb ggethylene (--NHCH ) or the reversed

met hyl eneam no ( roups et o-nmet hyl ene (-COCH 2- ) groups,

h hi PO 2 dat h dat PO
Dy ST aptt ict of RECBRASBAN B8 8o B FRURRR LR O kE ot
(- CF=CH-) appéinted iyt eney e(posﬂﬁﬁﬂﬁ’a‘réed %rbhperﬁéxaﬁrpﬁ"ﬂ?e%lﬂfonMdreQiiﬂ@& hyl ene

(- CH(CH)CH 2-), neth Ieneoxy ( , tetrazole (CN ), sulfonam do (-SO
2NH ), nebiskbaressGtS Rl ¢8d (- Eﬁﬁs@m pavg élxd@@f%ugww @ﬁ&?heéew( fHSO 2-),

and backb exanpl e,
as reV|emggE%yM%%HFgﬁggmggﬁéﬁgﬂ??%égﬁgﬁg%ggkﬂggﬂ&k%% §g§¥a% e%gﬁled by

r ef er encesidedhaadgrobereiched Manhy hedrokhefitstiegat. "Onsofskill fruthe arntcan esdily | n
approximately | erj backbones rel ative to backbones formed from
2 ami no aliit. tfl %ﬁé}lmﬁgee%%{qmlem% R PERYMGOBIERV Y SU4rdets SWBoRA SE9@Echai n
groups cafpgiR ygﬂﬁgggﬁgh&pqﬁdﬁg&gy a positively charged group. For exanple,
the sul fonant de-1inked backbones (--SO2NH- and -NHSO --) can have

S|decha|n ps at Y
hydr oxyet yI e @?Wdl&ﬁgﬁ ig(gsgt%;(:%aﬁ&%%gerd gdcglb Jgﬁe{: ¥ %&lgﬁ 6186 attached
to the hydavany pﬁiﬂélﬁftltah&tﬁmtlon Ghmamfs (slko tdferrad fohs dﬁ&lem@ngmepedj IAs wdapt the

ot her IinEage che stries to provide po |t|vely char ged Sld @;n groups
usi ng st adtfald a‘%f HEAGY SRR R AL dsgaquetinn Jamalvis iy AghRRt t So8Si tivel y

char ged_bagihierbofin %&Qﬁﬁidcgﬁorhﬁi”tﬁ@%%'i@eﬂ @h&r@é’d‘%%&%h@'fhrgﬁgﬂihns (al so

referred to as i Cl ency groups) herein, "an efficlency group or
protein tﬁamsdmctﬂmmmdﬁmalanBlmmynggemnpbhafphm@nmheaemﬁemﬂomhmpmmnnt|ng

e Lol TR LU oA P Bt e o 2 55 o
ef fi ci encyroidin Unssdutebl AR nald by )Attedn@p&in Zor 4 gﬁéﬁt aferé‘oﬁvaﬁn%ﬁfoﬁ thber eof
or the protein transduction domai n of Antennapedia, or a fragnment thereof
i n whi ch subscript nl is an integer of from 0 to 20, more preferably 0 to 8, still more preferably
2 to 5, and the subscript n2 is independently an odd integer of from about 5 to about
25, more preferably about 7 to about 17, most preferably about 7 to about 13. In some
embodiments, the HIV-TAT fragment does not contain the cysteine-rich region of the
HIV-TAT molecule, in order to minimize the problems associated with disulfide
aggregation. Still further preferred are those embodiments in which the HIV-TAT
fragment has the formula (gly),-RGRDDRRQRRR-(gly),, (gly),-Y GRKKRRQRRR-
(gly)q or (gly),-RKKRRQRRR-(gly), wherein the subscripts p and q are each
independently an integer of from 0 to 20 and the fragment is attached to the backbone
via either the C-terminus or the N-terminus of the fragment. In certain preferred
embodiments, p is one and q is zero or p is zero and q is one. Preferred HIV-TAT
fragments are those in which the subscripts p and q are each independently integers of
from 0 to 8, more preferably 0 to 5. In another preferred embodiment the positively
charged side chain or branching group is the Antennapedia (Antp) protein
transduction domain (PTD), or a fragment thercof that retains activity. These are

known in the art, for instance, from Console et al., J. Biol. Chem. 278:35109 (2003)
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subscript nl is an integer of fromO to 20, nore preferably 0 to 8, stil
nore preferably 2 to 5, and the subscript n2 is independently an odd

i nt eger oVofzntw7sdsout 5 to about 25, nore preferably abeor/UR2e0/0ed500t 17,
nost preferably about 7 to about 13. In sone enbodi nents, the H V-TAT

fragnment does not contain the cysteine-rjich region of the H V-TAT nol ecul e,
in order P i APHHIZRLRG, SXHPBIS @ %%afga &gn pfﬁtﬁqo Yl iy dngglPRdati on.

Still fursaRQIRTRRINRRIMKWKKEse ermbodi ments in which the H V-TAT fragnent
has the for nuq a (gly)p- RCRDDRRQRRR- (gly) q, (gly)p- YGRKKRRQRRR- (gly)q or

(gl y) p- RK - ( gb}’e)fergblg’]ﬂﬁeg ?&ﬁﬁ&éﬁf Sﬁdifgéd;%dgﬁ&ﬁin%ﬁ&dsi@e-@ﬁa‘?n $8G0vel

i ndependently an integer om0 the tragnent 1s attached to
t he backbomegad aregdinh temsdiveiof-doatamsninsamuntonst dF tetaashalouof0.01%6 ds agment .

In certain preferr enbodi nents, p is one and iS zero or is.zero and q
is one. PP f%t}%edofﬁgvtqt&réafﬂﬂ%rgwalets pigFesac dewn ahowi &t #hous B eeidt o p and
q are eaCBeﬂc&QeH%Q?P%%gg{‘%&eéﬁou@fo.di I B01}t 04 B el gaeﬁ,feﬁ{,eraﬁ@!rﬁos‘i) to 5.

I n anot her preferre ment the positively charged side chain or
br anchi ngpgfaalplyi fsom hebopn O dnteapleiit 230( Aatgb) pr dicei pesitivalys dhaegddoprotionmai n

PTD), f t thereof t i jvity. T K inth
i tor MREHRER: domas canasi B oniie L0 eiefy ¥ oo siSa108 200s) anc

a non-1li mdung 1e%apphies9f a Antp PTD contenplated by this invention is
SGRQ KI WWOQNRRVKVWKKC . [ 0035] Preferably the positively charged carrier

| ncl udesigdgy chai nipaahhby ElkodiRh gl PERIBHR pHABAINCE BN IAGRRIAg N an

anount of at |east about 0.01% as a percentage of the totdl carrier
wei ght , ppedievapicharged proddio utanfdu@tion doalogtars Bttaubicd e theelysentsjdeaimie

preferably from about 0.05 o abgut 45.wej ght percent. and .nost preferably
Pr om aboutmo s 98 GRicgry SBhy BosEy VErsmeh BBt obf

transduct B&@lﬁﬁﬁfé&hzﬂﬁhm\ﬂ melctingr Welghtihat ts(@hsakini ool 20@)I08, 460,306 €00, ed range
is fromabout 0.1 to about 25% $0(§36] I n anot her enbodi nent’, the backbone

portion i $0Q ¥ POPsil 0RO, akdd0p3804.i 2580y 380ar HE. FP0R.e4300t PAAGI2TI0 o domai ns
are attac ot l.ysine. si i ] -
termni. Fﬁ&sfgh%ndgr&esfté%nr %)c? u?rf@@@’?ﬁ%’ﬂt’@@é%@ﬁﬁ%sg?rqg@rrltg?/%fqg\/%ﬂg()drﬁol ecul ar

wei ght t hao,008, aat 25©861D. 19Gthi?B0 rar3Rdf 160@ 2,.500006D0it i &terBfted 9420, 1000,
1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, or 6000 D, and |ess
t han abouthe2lopgb andior uppqgengromay fhgonpgased sodagpsed gespogeyclyz Pyobly.

with each resulting sub-range being a specifically contemplated embodiment of the
invention. In some exemplary embodiments, the polylysine has a molecular weight
from about 1,000 to about 1,500,000 D, from about 2,000 to about 800,000 D, or from
about 3,000 to about 200,000 D. In other exemplary embodiments, the polylysine has
molecular weight from about 100 to about 10,000 D, from about 500 to about 5,000
D, from about 1,000 to about 4,000 D, from about 1,500 to about 3,500 D or from
about 2,000 to about 3,000 D. In some embodiments, the polylysine contemplated by
this invention can be any of the commercially available (Sigma Chemical Company,
St.  Louis, Mo., USA) polylysines such as, for example, polylysine having
MW=>70,000, polylysine having MW of 70,000 to 150,000, polylysine having MW
150,000 to 300,000 and polylysine having MW>300,000. The selection of an
appropriate polylysine will depend on the remaining components of the composition
and will be sufficient to provide an overall net positive charge to the composition and
provide a length that is preferably from one to four times the combined length of the

negatively charged components. Preferred positively charged protein transduction
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50, 000, and 25,000 D. Wthin the range of 100 to 2,000,000 D, it is
contenpl ated that the | ower and/or upper range nmay be increased or

decr easedyonrespasuvel y, by 100, with each resulting sulpcramsg@oeisng a
specifically contenpl ated enbodi nent of the invention. In sone exerrpl ary

enbodi nents, the p | ysi ne has a _ nol ecul ar ht from about 1,000 to
about 1, 589M3Hd Obe?fﬁ%%vaas%lms 15clyae) fJPbe?éf%R}? @ngbfcﬁiwg BR-HRBRABout 3, 000

t o about %%OarQQQ}IEAﬂg%&t}hVTRﬁe”m ary enbodi ments, the polylysine has
nmol ecul ar vvel ght from'about 100 to about 10,000 D, from about 500 to about

5, 000 D, about a&%erb;out g&'%{?g %%Ppthe Qﬁnvg O(%lta%d%ggkﬁoﬂe Qut 3, 500

Dor fro abot 2,0 to a nts, the polylysine
cont enpl apelgalkylehbingnd, nuenlmmﬂmg:emaﬂpleanyf ox/hltﬂnelnchnﬂnepmiyahylynammd abl e
(Sigma Chem cal Conpan SA). pol yl ysines such as, for

exanpl e, B%lwpwqygleﬁgnﬂ% i ﬁ&dmm@%ué»é@leﬂagwew ysineeHaR ngniadiBentso, 80 t o
150, 000, gQIWIWEh&ﬁuH@HwQ AR PQOnt &F é’tQQas@Q@oaQUb I@@byil()()s'sﬁé 6®yi ng

MA»300, 000. “The sel ection of an appropriate polylysine will depend on the
remai ni ng7%n$ﬂ§)néhﬁﬂs 1090, t}ﬁ@Océﬁf{b(bsilﬁtODoﬁo@(thWOL MO0 4300f |560@n55(100 opr ovi de

S prof or S0 FERbbEE: SRELAPb Ba I odETRC Sl A PR e OB B AEha el

charged ceppOneRt25,00085. eWifsh e $aride\oE!1H0 | W@OG@OO@DO&% fontemplated that
t ransducti ondomai ns or effici ency gr oups i ncl lude, for exanmpl e

l'e
- gl y- gl y- Hieyloney and/gr 4pper dppEcamgs rg- marregse(i @ desrmagsd, respeeivelyr AF. 199037] 1 n
anot her pg ?tileé’acﬁ(;esum)n di u%etgfget len %S§ 1¥'%l11 y mﬁ&éﬁ%ﬁté&ac klpo%nI%eﬁt Sof%the

pol yal kyl enei m ne, i'ncl ud
pol yet hyl anentiome, poI ypr opyl enel m ne and pol ybutyl eneimne. In certain
enbodi nents, the pol yal kyl enei m ne has a nol ecul ar wei ght of at |east 100,

200, 300, gﬂﬁ 500, 18Qher £QBodiBRAts FQRis iARBAHon, Jtﬁé)@amapﬁ% rcRA08y sBOR0, 3500,
4000, 450 5000, 5500, or 6000 D, and | ess than about 000, 08

1, 000, 000pOI5HEINGCD, pdmhsd@@lmmdP@@)obackbom@vh@on@wdve lsm:ar o5 boOoha) Wt hi n

the range 0 1o 0] 00 (A contenpl at e ha t owe and/ or
upper ranaltla({rr‘%hy1 e %n ?Sgtg%eq’ Chaf chrea%%%lﬁ Sectlel,\}e y1F lghlfﬂ%o \%)meth each

resul ti ngcsisramadds BRbAQ iAisS belﬁjdvfed(lﬁhﬂ yucﬁm&ﬁéfplaat& eﬁeﬁnﬁ@dnﬁﬁﬁﬁzmg t he
invention. [0038] In other enpbodiments of this invention, the carrier is a

rel ati vel ynemiplicgegicgatione obthg SrgoRsy andibetHBUIPEYN BB ck SefiePUliRi ch may
be |inear c@rﬁp&ﬁt?d}f BEHh causes the transport efficiency to decrease dramatically. When

the carrier is a relatively short linear polylysine or PEI backbone, the backbone will

have a molecular weight of less than 75,000 D, more preferably less than 30,000 D,

and most preferably, less than 25,000 D. When the carrier is a relatively short

branched polylysine or PEI backbone, however, the backbone will have a molecular

weight less than 60,000 D, more preferably less than 55,000 D, and most preferably

less than 50,000 D.

[0039] In one particularly interesting embodiment, the non-native molecules
are cationic peptides that have no inherent botulinum-toxin-like activity and that also
contain one or more protein transduction domains as described herein. Without
wishing to be bound by any particular scientific theory, it is believed that the peptides
enhance tissue penetration of molecules associated in complex after injection, while
enhancing stabilization of the botulinum toxin in skin and in vitro. It is believed that
the enhanced tissue penetration afforded by these peptides in particular affords
reduced antigenicity, a better safety profile, enhanced potency, faster onset of clinical

efficacy or longer duration of clinical efficacy compared to conventional commercial
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and which has positively charged branching groups. Wthout w shing to be
constrained by theory, it is believed that such carriers are useful for

m ni m zi ‘younoa1sa4el | ed aggregati on of the backbones an@ClhatSadn006957¢ oxi n in
a therapeutic conposition, which causes the transport efficiency to

decrease dramatically. en the carrier is arelatively s l.I near
pol yl ysi ngo%Hg‘Ffﬁlto’Hﬁ&RB‘@vﬂé‘Fs fhaba gftqk‘ﬁgﬁ% ewgqn%%u@l -E’egﬁ{)ip i°ght  of

l'ess thannfppBPGda) nore preferably [ess than 30,000 D, and nost
preferably, less than 25,000 D. When the carrier is a relatively short

br anched ysi ney.pr. V, e | e a

nol ecul ar Wé‘%m I egg p%ﬁgke(gg%gn%m%ﬁg %&8?%%@8{?%@3% £ anclh%%,@%goo D,
and nost paretwriabthy coegssitiana&0rdifg) tdthd O3®]onl B sofifécigartdianbhmrel the
interesti H% errbofdi rTE)nt . the non-na iVF nol ecul es are cationic gegti des t hat
have no i AREIERET BB OATIALMIPHR R Mol Geulas targss Y hpialof REAMRIFsBOREREAF n one or
nmore prot gafgt r%@%&&o@itﬁ%ﬁﬁingﬁo%%%Hu'nﬁqgl_ 651 1-is VL AR thi @RI ng to
be bound by any particular scientific theory, it 18 believed that the

pepti des perivémten trats f@lopen etceptor-oredotedniinetiod, esichsthet itmswed pemetatiop| ex
after injection, \A@i l.e _enhanci ng tsta il ztatti ongﬁf t he bgt uf i numtt oxinin
skin and KPS &1 (GrESHy PRPBAS RhPPREUORFARRLA Y MOLGE B et Pati on

af forded Bytutahies BoiR€RbbA @hidinthabhhdpekt! rale RESMEADnsEAUCERs Aitd geRkelity, a
better safety profile, enhanced potency, faster onset of clinical efficacy

or | onger cbedimcsah th¢ agopni efapddstif pengegtianosnharaagmeleops dptcidadalo the

comercL oL Ak RS} HBLERGR, IR P ROHAC Bgrgoenab s,

concent r atéreon@dtiopaandd feetty pobiaivglgcthagied icfii®r Imtht hfc@sbiposhpositichsagcor di ng
to the invention is sufficient to enhance the delivery of the botulinum
toxin to Hbt SEENEPN tisagarts0d ps tasboplhd O pinPete unifgf ofhc hotylgug) 4938

Furt her no it NO i Sl t e bt d | J that the
penet r ati SipAPAdiC] jabARORR, MoRGHA My AEHolicvby i e o
penetr at i dre topicaleasgositivhdof the irnasiingisgmesgnt s thé range of about 1.0 pg to 0.5
penetrati on-enhancjgﬂ%-fml ecul.es up to a saturation point, upon which the

t r anspor t Mt VB OHRULE BRI ARt . Thus, in a preferred embodi ment, the
anount of added penetration-enhancing-nolecules is equal to the apount that
maxi mi zes[{hkt r at i EAMPAsiEORS ghthipEFispions atcuprafrdiy Imayeen thatcri@éht r at i on

range for;L0ioRAflo! ih¥&lkth GPRPARFLARLF sfjedtd of Bl GEL ALFaROTPRML! Ons of

mammals in need of the particular treatment). The term "in need” is meant to include
both pharmaceutical or health-related needs (e.g., treating conditions involving
undesirable facial muscle spasms), as well as cosmetic and subjective needs (e.g.,
altering or improving the appearance of facial tissue). In preferred embodiments, the
compositions are prepared by mixing the botulinum toxin (either containing the
associated non-toxin proteins or reduced associated non-toxin proteins) with the
positively charged carrier, and usually with one or more additional pharmaceutically
acceptable carriers or excipients. In their simplest form, they may contain an aqueous
pharmaceutically acceptable diluent, such as buffered saline (e.g., phosphate buffered
saline). However, the compositions may contain other ingredients typically found in
injectable  pharmaceutical or cosmeceutical compositions, including a
dermatologically or pharmaceutically acceptable carrier, vehicle or medium that is
compatible with the tissues to which it will be applied. The term "dermatologically or
pharmaceutically acceptable,” as used herein, means that the compositions or

components thereof so described are suitable for use in contact with these tissues or
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this invention is about 0.1 pg to about 1.0 ng per unit of the botulinum
toxin conposition as described herein. Mre preferably, the positively
charged caoroavo78za2t he topi cal conpositions of the i nveRCirars2em/o0msesent in
the range of about 1.0 pg to 0.5 ny per unit of botulinumtoxin. [0041]
Conpositigns of . this |nvent|oqr preferably.in.a forn%ﬁhat E
i nj ectiontTnty hBAGRI, I ESRpi WEPPUinHRuCSION[cdiyt dCOMPRUPiiBhtig talfl ltYe

humans or a@érgr%rrem@la%dl e Mked A aﬁﬁ}@pmtdoﬁ&ﬂo@ﬁlohg %@ftﬁaemw)mozhﬁa;er m"in
need" is meant to I nclude both pharmaceutical or health-rel ated needs
(e.g., treempmy syndigtddoms convantivhally usedeisi thalficllsf eicalcomidritonspadns), as

wel |l as cosnetic and s ect Ye ne ds (e.g., altering or inproving the
appearancglgfukgzPh?mFFg qqqmﬁ(gyérred enbodlnents t he conpositions

are prepar by m xjing the nun1tOX|n (elt cont ai ning the
associ at ebﬂﬂﬂah toxﬂpgﬁ‘fg‘ﬁ e’ér OF B¢ GRMBROSAQS 9 %é%jmf‘fﬁﬂ“‘?lb%?aﬁf I&PW%. ns)

with the E)(Qﬁﬂl(gﬂs\/@rhﬁlsfblﬂ§flﬁ%dﬁ@rrﬁlc?d’emMSy%‘d@ﬂénkﬁoﬂé LR1SOBGw s, PR okher

addi ti onal pharnmaceutically aCceptable carriers or éexcipients. In their

si npl est tyq»ncml soldpr figyidc oerhpdsiicas wqailé@lumjmnrtacmuﬂdecamd pthat tiepteabl e

di | uent, S buffered sallne sphat e red saltne)

rovevor | PHERCBRETETOTNS il GRY ol PiSEER TRGHEBR U EYBRRITS Found i n
i nj ect abl ﬁleplhaétﬁﬁ)@led#é' ?@lentoﬂh 16@/5‘15\{5‘&0@1'!& | gle qsm&mdﬂs%ﬁablb 761 1k fign a
dernatologlcally orwfharnaceutlcally acceptable carrier, vehicle or medi um

that is cobtpatsypnge.wl hiheampositions abthetiovantipe maiytbewil e foem ghpllyepbilizpte t er m
"d t ol |
ermat o §9w8é% th%{ | i rrec%lﬂgtlitn%(&eu%ﬂ&e?gh%/rﬁl%(réééuggzg gcee taB ebf@ﬁéi’ d*lﬁ&%!pt'}fotr)”eans

that the conpositions or cri are sui‘tabl e for

use in conf agdctivht n these etﬂb@&ﬁ@@t@rﬂﬁs)ryopﬁmzedwp@aﬁma@trécomsmgedema{ aw t hout

undue toxicity, inconpatibility, |nstab|I|t%Vballerg|c response, and the

like. As Hpwdsiipenitte forapamhiustitinorpplating wWitherissasHy ohybesn ite abotyy

i ngredi en nd
part 1 cul arf S Rl B1y e 0 b O e PRAE BB 0 8" o

conp05|t|anammﬁsmh@smdmvemﬁmnanEWMﬂmEMHMG4&ohhmudh&cPeﬁhi&nmmsukmsclud|ng

m croemul sj.ons), suspensions,. gels omder ot her typic solid or
i quid coRtbds (PGRECHIEY FERttinn R HBION ) Thisboulg ¥ ot paSied wner o

the composgjdbQNScafy, BRRLMS §hlrediBnR §fpecali§d uSEP A BB Sroddiss, COBROSET I ons  of
the invention are present in |owviscosity, sterile formulations suitable

f or i nj ectitonicyabidls,dhydyationggentThesseohplésigtdgonts coftissuvefillary,gmedcontiveyy be in
t he form of ?f
S111

emu O%gj;lllraillzo%(jsynthetic oils, solvents, surfactants, detergents, gelling agents,
antioxidants, fillers, thickeners, powders, viscosity-controlling agents and water, and
optionally including anesthetics, anti-itch actives, botanical extracts, conditioning
agents, minerals, polyphenols, silicones or derivatives thercof, vitamins, and

phytomedicinals.

[0043] The injectable compositions according to this invention may be in the
form of controlled-release or sustained-release compositions which comprise
botulinum toxin and positively charged carrier encapsulated or otherwise contained
within a material such that they are released within the tissue in a controlled manner
over time. The composition comprising the botulinum toxin and positively charged
carriecr may be contained within matrixes, liposomes, vesicles, microcapsules,
microspheres and the like, or within a solid particulate material, all of which is
selected and/or constructed to provide release of the botulinum toxin over time. The
botulinum toxin and the positively charged carrier may be encapsulated together (i.c.,

in the same capsule) or separately (i.e., in separate capsules).
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powder that is reconstituted using a pharmaceutically acceptable liquid
diluent prior to injection. In certain enbodi nents, the |yophilized powder
i s reconswototoedsmth a liquid diluent to form an i njectrablus2doonmsrzat i on
with a viscosity of about 0.1 to about 2000 cP, nore preferably about 0.2

t o about P, ev re preferably about 0.3 to out 50 cP, and even
nor e prefgyﬁﬂfy abo nﬂmtg”%%O% %ﬁm@Pac%ﬁ@ngo @%iﬂ?ﬁﬁgo%f“Wh
'nVent'Ond&R%m%Q%F %enohﬂyﬁggﬂ§hﬁﬂgng&ﬂéeﬁpﬁMhﬂ&#ﬁk%ﬂ§ﬁ%tﬁ@QgQQ§%6'Ve'Y

charged carrier, ringredi‘ents typically used in suc products, such as
anti m cr oblaafar hbmhtmtes ovithag e sklnt i slueeffmtlm rRoage it pragiuce ipseAlsis,i | | ers,
preservatiyv nat u nth

|
ur T act anPottargais G g Raahins RRERb adliv e T8RS P4 ckener s,

powders, ¥iafig@al bitpGo ot beHek |d6§re@gﬁ'ﬂ%§s an&ba%tswery dnghOpétuRMah ltyxih gl udi ng
anesthetlcs anti-1tch actives, botanical extracts, conditioning agents,

ntnerals.ﬂp%nV@ﬁ§n6W§iaﬂ¢¢h@§ﬁ§%“@ﬂ“ﬁ§$iVﬁvﬁvégﬁmﬁém@dﬂb“vHpahpﬁ§weand
phyt onedi 8%%?& §%t’1rln nz?iﬁﬁt? }ofr-ﬁhﬁredryfﬁ(é{sq‘glaﬁw tﬁ@%?ﬂaﬁle%ﬁj ?mﬁ‘l%ﬁ@l I%II‘HQ dtItaﬁs this

i nvention orntof contro ease or sus ai ned-r €l ease
conpositi ich nprise botuli.n nttOX|n and sitive rged carrier
el LSt C AR g B et R e, BRR S Ho RS Hu L
rel eased witdiive abdd@nt bSHYBoiulin@mGOR! AHc@SnBIRLLivO¥Bburit! BB usclRrein
conposi tion conprising the botulinumtoxin and positively charged carrier

may be coRcARMHAMPEHION ankatvlines toxin podefined aboes thef essuffigientde @p@dﬂces
m cr osphepgs dg%‘l%gt Hlea%ulﬁeg%r%é&s@ B{‘eghet? t?%l €’caP%r th culeat e %ﬁé tbtl% ua' | of

which is s€le fuc Svicde r a7°ease o i num

toxi n ovetmplidity isTheafb@irsuht) e blﬂ?Xth@t arldwt dvuplns hvoielsyriebasigestat.ri er may
be encapsulated to ther &g in the sane capsul gror separately (i.e.
in separ aPeSEgR )wlpéa ]releétttﬂmqu%ﬁtlaﬁnwcteéw’fmt eibnel. et Bsanéfy to the

i nventiong %ﬁ%sﬂf’g ﬁll%l dﬁé@{wgﬂcebé{f iR ‘?ﬁﬁe% 9 f%x&%s‘ Yehk3lang 1ﬁttﬁ¥ hage} to

nmuscl es un ying or to ar structures inthe skin, in
an effecta@eﬁagpﬁmﬁﬂhmpﬂﬂmﬁm031pﬁmahw&ssudpm@dumkmmgHaxagwmnhﬂmgHQV|ate

contractions vent or all evi.at uce gland | ar out

other desFaaref thsapeuth oregtoodiing fus ﬁt)trr%tﬂ % W Bt éontetﬁls manner
coul d affRﬂQfQ@%ﬁ&%ukFQHﬁ&hP”%%eﬁﬁgqﬁ&ukﬂé&Q%&&t%ﬁﬂm@it&MEQHﬁﬁth%E'se
dosage optim zation for desired effects relativeé to Injectable or

i npl ant abtessioat emi b ffecfa@oashe Tdve oc shpwbérri dits wpokigonnvketiciiovendipe

admi ni st ey %9 ctogtaglealtnl a}/p%roprlate effective amount of the botulinum toxin for application as

a single-dose treatment, or may be more concentrated, either for dilution at the place
of administration or for use in multiple applications. Through the use of the
positively charged carrier this invention, a botulinum toxin can be administered by
injection to a subject for treating conditions such as wrinkles, undesirable facial
muscle or other muscular spasms, hyperhidrosis, acne, or conditions elsewhere in the
body in which relief of muscular ache or spasms is desired. The botulinum toxin is
administered by injection to muscles or to other skin-associated or other target tissue
structures. The administration may be made, for example, to the legs, shoulders, back
(including lower back), axilla, palms, feet, neck, face, groin, dorsa of the hands or
feet, elbows, upper arms, knees, upper legs, buttocks, torso, pelvis, or any other parts

of the body where administration of the botulinum toxin is desired.

[0046] Administration of the injectable botulinum toxin-containing
compositions of this invention may also be carried out to treat other conditions,

including any condition for which prevention of synaptic transmission of or release of

-19-



effective anmount of the botulinumtoxin. The term"effective amount" as
used herein neans an anobunt of a botulinumtoxin as defined above that is
suf fi ci ervotzolom7sziace t he desired nuscul ar paral ysis or POThiS200I06Isegi cal or

aesthetic effect, but that |an|C|tIy is a safe amobunt, i.e. one that is
| ow enough t avold seri ou e effects. .Desired effect cJude t he
rel axat i oAbkl Wawﬁwge t5d GFERCHReSoRt o?%or PRt pditigae fhako, ng the

appear ancg,0f pd 'tI@@teh I'§}E e Mﬁﬁésﬂgﬂs NdcERIinE 3P Ekd FheKtibi ntlé'lﬁdef agfhou®’
adj usting facial appearance in other ways such as w dening t he eyes,

lifting thaiteoemersirdégic mimonigiinerhesdasbe h)lrmghdrl Ieadachk apaif,apvepastivér om t he
upper lip ener al f. ar st - nent i oned
oPect  oekdben iR af Sisy fopaPri AL B et ks s R TRE  ace or
el sewher echﬁlibzﬁ) AR PFBDRIrbdi® (Sh@hertsiBjckMest ¢ ¢1ﬁﬁcam)aun@ appabdiraidn AFRhOPET at e
effective anount of the botulinumtoxin for application as a single-dose

t r eat ment Mogt gheags entiofed by dh elimlingtesqinerspushwisteior Thig pernpasiticas of hleis pl ace of
adm ni st rat j.on, 0 8{1 WUso %ﬁ%séc?%oﬂé&dc riae%BLﬁc?r?% rr?rﬂﬁne re nlmg Quah, t&%tn‘f%‘? of the

posi tively charged carrier v en 8% ‘can

adm ni st EDEdthblycdnldlt&mts ifemwhioh adsitigtetion fof botuti@aihi togindgndjctfi@nBassheeh as
wrinkles, undesirable facial muscle or other nuscular spasns,
hyperh|dr@%ﬁ@“ﬁ%eh@“‘ﬁﬁwéondltlons el sewhere in the body in which relief of
muscul ar ache or spasns is desired. The botulinumtoxin is adm ni stered by
i nj ecti onl@47huscl eMast pradereblie thes kprpesiitnns ae edmaristercley pavgear thpssue

structur eafr% § ?‘%:Ehl%lg}an o?tper rfl%%l %rg%go%ﬁs{o% al. Sgl?eﬁr%l% eegc,i&lﬂlefst%:(rggs

shoul ders ["ower axi nec f ace,

groi n, doirs@siaflcttfratnicndsindd sdrieebf tredthors overpias. B prefericdeadodinigey, | egs,
buttocks torso, pelvis, or any other parts of the hody where
adnmi ni st r ACPEROYHOR ReCoRdng It H@mnvemoa ip dnjgeed peg lopbomer losatiensi wherat i on of

the i “J ec t%h%ctb%s 15!%8%&9%0%1&%{ 4 g r%i%ﬁp&los'ﬁe'c%g & ird Bhfrd rgeNt i on

may al so be carrle Out to treat other conditlons I ncluding any condition
for whi chbpubwent ioam @fcfembbpis adtnimstsmed st amn amﬁount aglleasen aatapahgtl chol i ne

woul d confer a thera tic, ben For conditiqgns that may be
et ed byotHBey dipobtl renueE it bk Fosu it Phchi b e ¥STSGOF hout

limtatioflnddiftd AtRALC R MstaM YRl RRaNCAHBERCAL, AN&SmRAAShE dai N,
overactive bladder, rhinitis, sinusitis, acne, dystonia, dystonic

contract|un@nmmmeﬁQOﬂsdbﬁettﬁvefdhnnhwnuté{w‘mhy®E¢ﬁde63UsaQMM@nher
L A RGN R SN
Higher dosages within these ranges may be employed, for example, in situations
where the botulinum toxin is administered in conjunction with controlled release
materials, as described herein. In certain embodiments, the botulinum toxin
formulations of the invention are administered to provide 1 to 400 U, more preferably
10 to 350 U, even more preferably 30 to 250 U and most preferably 50 to 200 U of

botulinum toxin per injection.

[0048] This invention also contemplates the use of a variety of delivery
devices for injecting botulinum toxin-containing compositions described herein across
skin. Such devices may include, without limitation, a needle and syringe, or may
involve more sophisticated devices capable of dispensing and monitoring the
dispensing of the composition, and optionally monitoring the condition of the subject
in one or more aspects (e.g., monitoring the reaction of the subject to the substances

being dispensed).

-20 -



invention may al so be used for reducing or enhanci ng i mmune response, or

treatnment of other conditions for which adm nistration of botulinumtoxin
by i nj ectwonotiagsizeen suggested or performed. [0047] MoeCTaSednedsy, t he
conpositions are adm nistered by or under the direction of a physician or

ot her hea(@a fare péﬁfessiog é The %&Pe adnlnl tere a Si

t r eat ment N n a sHpac gmbedigspise Qpitippsan %pﬁr PEV ted 6d|nents
a conposi bfeoiﬂstﬁﬁ&{)ﬁf#' z!{‘gdeth%rtyh%eheé/ %t k@, | SThiB] Bt Rbnatisd b&ﬁ&hﬂ)l@ﬁs or

| ocations where an effect asSsociated wth botulinumtoxin is desired.

Because ofmbodmeatsuwlesreintibe bampdsitmnm at@prmlqmdeﬁ @rlabthgat ptorcadmic o staee ed at an

t, t d d the d d
Sroult w BobdiRlotne Ry 0 (S SHERGE toifeatthlsy PRCSHEEILED: SFREb Snce. in

certain ephlpedifRALsS thetilGerRPARRSViIHECRS aOfit HHAE sdpAVREY IstitcAPSuRRRA it@dnat a
rate of fromabout 1 U to about 20,000 U, and nore preferably from about 1U

to about 20l Bemositivelywhpigarhcatsier Forsembinig af orakios te theftipeof HIgseliodos ages
W thin th%ﬁ@ and8& %ggﬁéﬁvg‘gtcgglga&}é%er 50 S5AM rgnqr{h&tﬁ'% }s 8@? W{%@r e the

botulinumtoxin'is I'n conjunction w con ease

mat eri al sto alse destinuie coxirereillndegend Cat tvanch eabdi igetHosen tiie ubotinl thaum t oxi n
formul ations of .the invention are admnistered to provide 1 to 400 U, nore
pr ef er abl §OMPPSHPIBOAUYSIRR e f hETIPBIIPFIBICet BT 03 02HY 0@5@@ Aicowsin 2

preferabl yiaf) &g 200 ¢ rrg?(ﬂ{yepgt {e'rﬁllﬂ{@dt % BxSle | 9} %&hg&ciﬁn\%g&r%%d'gl AN

i nvention~also conte e use o a vari et evices for
i nj ect i ngexy@timantswoch exihoscdastabad bedgpwe.onposi ti ons descri bed herein across
skin. Such devices may include, without Iimtation, a needle and syringe,

or nmay i nyWISOp nor elisgpkia} the atvedticievise esnteaphbdser aéthdd sqredisiinigteaing
nonitorin the di spensi ng of the conposition, and op tlonalkg nDnltorlng t he
condi ti onbefulipge texip; @Hemptivednas detipra %}-yeeqrgpleées@,or regeidh BRtRivg he

reaction 0 n sone
enbodlnen?%ﬂ{aﬁg&g%%zﬁil%?3&Q%rgaﬂﬁﬁﬁg§%§¥g§%u gﬁ an ﬁﬁg%c%ggﬁﬁ%g%alled in
a del i ver yf b@uiimen asxis chimiiisiesed inwentunotoraw b aq)osﬁitieeﬂplchargsd emdpiodiasent s
wherein t sitio re provi.ded in a kit that ores one or nore
conponent e%@%%? g’f‘fé’ﬂr ;%}yoﬁﬁnt ?Pglﬂ}“é?ﬁﬁ? Y 1H§ ‘éd?rﬁ%??é‘ht%?t tf?% (TWR XGRS

gte; 2'5 ”bﬁtmm SPII %ﬂJ%{‘Eog%l bRE pbRUCAY | ABrRA Qhh LS afcOfdrfinttidred NRL SERABLE! Y

procedure, which may involve either combining them prior to administration to a
subject, or separately administering them, but in a manner such that they act together
to provide the requisite delivery of an effective amount of the therapeutic protein. For
example, a composition containing the positively charged carrier may first be
administered to the skin of the subject, followed by application a skin patch, syringe,
or other device containing the botulinum toxin. The botulinum toxin may be stored in
dry form in a syringe or other dispensing device and the positively charged carrier
may be injected before application of the toxin so that the two act together, resulting
in the desired tissue penetration enhancement. In that sense, thus, the two substances
(positively charged carrier and botulinum toxin) act in combination or perhaps
interact to form a composition or combination in situ. Accordingly, the invention also
includes a kit with a device for dispensing botulinum toxin and a liquid, gel, or the
like that contains the positively charged carrier, and that is suitable for injection to the
skin or target tissue of a subject. Kits for administering the compositions of the
inventions, either under direction of a health care professional or by the patient or

subject, may also include a custom applicator suitable for that purpose.
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and the positively charged carrier for conbining at or prior to the tine of
application. The anount of positively charged carrier or the concentration
rati o of wbesw/oteisecul es to the botulinumtoxin wll depemaSeenonbisch
carrier is chosen for use in the conposition in question. The appropriate

anount or tjo of rrier nolec .i.n a given ca an readily be

determ nell0Hby exa ?@9%98%%&?”&?}8&& nge %@Feef&)bélﬁ? HeRRSIUORIA as
those desggiiRmehcRg!with pHAORRhe HONDSIBRE 815,10 bBSut 1Y, @RE PR RLSRaveQNEREP! ates a
met hod for adm nistering botulinumtoxin (alternatively as botulinumtoxin
conpl exespdr Medworgolitbed henondingxo rthisompérdronsinay deasteighj @ther of rgani ent in
need thereof, in which an eff?cti ve. amount of botulinumtoxin is

adni ni st eFRPTHIEON IR ISR ROt i vel y charged carrier, as described
herein. By "in conjunction with" it is nt. that the t conponent s

(bot ul i nuf%éki n anff Fosindripiop éh%rf&sd%ﬁ@m%rﬁxaaﬁpéesaa nfBRHE S n 4
conbi nat i g ALAE Bl fCarc D AltsHFRYvd KBNS ofily ART tHEPURidHs o diREMARL iP O

adm nistration to a subject, or separately admnistering them but in a
manner suclmnghain hgdythercof wdbbe heggestod o puisdes sklded mothe sitt anddet itwbey of an
ef fective. amount .of the therapeutic tein. For exanpl e (of0) si.tion
cont ai ni nJUEd pgthin ?@eﬁpwtcﬂ@r%gegaﬁtﬁgrapﬁjéfftlloflra Sngpea%frﬁﬁiagggﬁgﬁ to the
skin of tbRikdb]AEHubhi@kibAYeshtdiYs, aRE! pfait | HPlidatiks Rit@tHelbin SY4 hB@sy of

ot her device containing the botulinumtoxin. The botulinumtoxin nmay be

st ored i ningpsporasehby refercrgerin lapir ntirgy fetralllpupesssi ng devi ce and t he
positively charged carrier may be injected before application of the toxin
so that the two act together, resulting in the desired tissue penetration
enhancenment. In that sense, thus, the two substances (positively charged
carrier aBRXKAMPIWE hum toxin) act in conbination or perhaps interact to form
a conposition or conbination in situ. Accordingly, the invention also

i ncl udes Bukiton\Bftibcal MRYE RafaBisisdh $PRASINBIERIUl i num toxin and a |iquid,
gel, or the i ke that contains the positively charged carrier, and that is

sui _ta_bl € f(Rf53] nj ect irQR éx_@mbf&eco%'fﬂa‘?esoche af96h _oﬁ“ilcy"c'ﬁllﬁl_u@éle %al%,%iseiﬁtmicgi ts for
adm ni stering the conpositions of the inventions, either under direction of
a heal t h oaeatcdroflesghen®T008 @y BAOEOXEL | eRTOGYT isudyj esemplany imbgablencl ude a
custom appl i cator suitable for that rpose. [L005%] e conposjtians of this
Chventi onferrih eBrimR s it Rh B SRETo R sy B IBRT, angi ng
from abouto dnfovt Qll&iﬂ@b@en@u@no@&gciﬂfﬁtbtéiﬁgsanﬁﬁibgitiw@h:harg@hicaﬂ%@ va@npesi tions

according to this invention may be stored either at room '
sequence RKKRRQRRRG-(K);5-GRKKRRQRRR. BOTOX® also contains type A

botulinum toxin, but exogenous albumin is added to stabilize the type A botulinum

toxin molecule.

[0054] The muscle paralysis was measured using digit abduction score (DAS)
assay as reported by Aoki, K.R. in “A comparison of the safety margins of botulinum
neurotoxin serotypes A, B, and F in mice”, Toxicon 2001;39(12):1815-1820. In the
DAS assay, a mouse is briefly suspended by its tail to cause a characteristic startle
response in which the mouse extends its hind limbs and abducts its hind digits. The
extent to which the mouse is able to exhibit this startle response is scored on a five-
point scale (from 0-4), with zero representing a normal startle response and four
representing maximal reduction in digit abduction and leg extension. The scoring is
done by an observer with no knowledge of the extent to which the subject mouse has
been treated with neurotoxin. The baseline score using the DAS assay was

determined to be 0.4 for an untreated population of animals.
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tenperature or under refrigerated conditions. [0052] It is understood that
the foll owi ng exanpl es and enbodi nents descri bed herein are for

i Il ustratwoeopurgages only and that various nodificati or€TaS200Q09566 |1 N
light thereof will be suggested to persons skilled in the art and are to be
i ncluded within the irit and purview of this applicatio d scape of the
appended Hoshe. Al ThEBIY CaPPain i BRYRIC %Vd’? _@Htan&BQP {edrient cit ed
herein ar g 183 Rﬁﬁp'aﬂﬁ@rrﬁféé%{B@T@X@‘”%ff&fﬁg.n%cﬂ & thbhitna®Whd BfbtcliPhred! |
purposes. EXAMPLE 1 Duration O Local Miscle Paralysis In A Mirine Mdel.

[ 0053] Thiimeewdttpthe wopgetive dotuligunutoatn tmmotatioodat., RIHOB eorpBOAOPERE in ni ce
injected wi.th gjther 003 or BOTOX(r) . 03 .is. an.exenpl ary,inj.ectable
For mul at | S5 Tegiona PR PR SR o, FUE SURET YRR RO BB R um t oxi n
(purifi edall of frRMURaII cRAAEHSRAUPSY RAUBOLOWITD PRBhOSY tha WA Passhy Wwas! ¥
charged carrier with the sequence RKKRRORRRG (K) |5- CRKKRRQRRR. BOTOX(r)

al so cont a@unsed: y gle Actydis.ustionmine BIG.nl, ipdicatextbefethe U3A S| d58ayi $vors faddied to

stabilize tuli i 41, T ral ysis
weo meaouRa00SEREd B Mk B M e (P b EHE b 8080 b F IHEEL GBS Aot
K.R in "Alooipatlicshist,afecdie agaftieitd twmbh@nt) Scgicctvadlyl inyontnaur tht axAS
serotypes A B, and F in mce", Toxicon 2001;39(12):1815-1820. In_the DAS
assay, a AvABEcqrs fpr thefBQTOXKrERyed 2D tayedabove Hhec@ddeseingnatusciosri sti ¢

startl e r¢pR00Se 1 B RARLHCHITSC.REALATS dlifeuliuAthd IThRipng, abducts its

hind digits. e extent to i ch the nouse is this startle

response |isBpored el BACROL iP5 e ILPTAr MlaciohZs G LEpEEsent i ng

a nor nal | e respénise an our represen Pon 1 n digit

abduct i ontlRRIT0SHomAlefiGE RSt apP@xBEAEly 1GideSs daipeashiec RBalohsgie/gdralwkit h no
know edge of the extent to which the subject npuse has been treated with

neur ot oxi FRUSTHEY BHIEPXKe Thisresulishasgmpreamamplisaians (aisthgeapevtis wed of o be 0. 4
f l at i ni ) . ‘0 thi
el e | Ruops 304 RERY EL N SpuRbioRinl ARk WonBblE LEAALCE 1B T8 )

group). Eawhkntddn.t hepaatidubal By weiag iimjpaalile domho®tonsi avesrdwig to thhrenvertspect | ve
botul i num toxin fornul ation (i.e.,.RT003 or OX(r).)., wth a 40-day period
in bet weeRe£eR %a%rgﬁﬁﬁymd@ﬁe itﬁf E3qusReY R cloN l%sﬁctmsreﬂwgﬁd to

maintain a particular cosmetic or therapeutic effect caused by the botulinum toxin. In

turn, the reduced frequency of application can result in better long-term efficacy, as

the subject is less prone to develop antibodies to the botulinum toxin.

EXAMPLE 2

Injectable Botulinum Toxin Formulations With an Improved Safety Profile

[0057] Over the last few decades, botulinum toxin has found use as a
therapeutic agent for treating a wvariety of conditions, including wrinkles,
hyperhidrosis, and muscle spasms. However, as botulinum toxin is the most potent
naturally occurring toxin known to humans, improper administration of the toxin can
be extremely dangerous. For instance, accidental systemic delivery of botulinum
toxin can lead to paralysis, difficulty breathing, and even death. Moreover, even if
botulinum toxin were properly delivered to a localized region of the body as a part of
a therapeutic treatment, the toxin has a natural tendency to diffuse over time, thereby
increasing the risk of unwanted paralysis in other parts of the body. For example,
when botulinum toxin is injected around the eyes to treat wrinkles, it may diffuse to

the muscles that control the movement of the eyelids. If this happens, the eyelid
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all of the animals in each test group was above the 0.4 baseline of the DAS
assay was counted. The results, shown in FIG 1, indicate that the DAS
assay scowe20wvo78tie RTO03-treated group stayed above theCl/us2panedsiee val ue
for 25, 22, and 2 1 days, following the first, second and third treatnent,

respectlvel In contrast, the D score f he BOJLOX treated
group sta%‘ad%@%%?%n%p%tlb%%g?r? &4 dr g Bre yll | kgowaﬁan TO@%@%W% | owi ng
the first.3680R6op,and \Mhbﬁ Ghd E?‘é}fd”ﬁ“ﬁamélﬁﬁ BRGEd YR YntelfOQS @{hthTh&%@al DAS
assay data ‘indicate that [ocal nuscle paral ysis caused by the RT003

f or mul at i wmidnast s approxi mately twi ce as long as the |local nuscle paralysis
caused by BOTOX(r). This result has inportant inplications for therapeutic
uses of RJMAE8] and oOheraspar ef tlablikvdnabmlis twpnotvbiei mjecmbteabmhmglmwvﬁmunds
accordi ng he invention articul ar usi g in bIe conposi ti ons
accor di ngfqrelui%len% nW’élht?F’oﬁmpEﬂYég safetyi gimtes @éﬁ%ﬂa Pedghlency of

fol I ow up b Rin@fdidl Yotulin@ ok BE fdrRu MBbAL. Al pR FRAL én%Hd%erﬁQStH?HﬂJGct%le
t herapeutic effect caused by the botulinumtoxin. In turn, the reduced

fr equencyb@tilhmppItomatfpnmulemilsrleszlIatredmneldeitm@ncy tndiffuse aftef mjcctioy., las t he
subject ig.less prone to .dev ti bodi to the botulinumtoxi EXAMPLE
" Py ect abie Bt AT ESPBRians ol By i hiiSh RRHE OB & e of e
[0057] Ovaéliviche of 88tulih@y teeimadRSnatioaly Fddasin tudsiaRtclasddf erpek Maciadd a

t herapeutic agent for treating a variety of conditions, including winkles,

hyper hi dr péthgincenieplivd sedabdigiyaiomsf bpiwlievrtoxias bot ul i numtoxin is the nost
potent naturally occurring toxin known to humans, inproper adm nistration
of the tol03%an beTbistepcema]eyelda“rsgaecroau@ratﬁ@rstlidm@tfdwctendeacybﬂ‘ecpttlkiuhumystem' c

delivery bot ul i nu |n c ar |ff|cult at hi ng,
T oven st s BbRi By B ROk RELRERPR T8 wuisf bl BEE T e nd
to a Iocabbtaﬁﬂurﬁqekﬁnfo%uﬁah@nsbQﬂyB@r@(@a(g) RT0@3, t-hpifdRedLh¢ stabaakaent, the
toxin has a natural tendenc fuse over time, t hereby increasing the

ri sk of usﬂzlamremlpiamma/ﬁieslg(hk@c B Pabatyligim tthiemb@dgﬁculﬁomonemﬁ#@néy when

botullnum I S.4n t he. S. r
di ffuse to e{%%uvsv%}il a'l ?ﬁ'ut %gﬁ%r g‘? ¢ ﬁée?nn%\%llgeth{a f%%mtﬂﬁemg%mﬁpf this
happens, (mﬁs-@y@{mmleanm WET 308 witdhtib alchdcapad thleWRZEOD3 fbeadhtigh,t 0 a

wel | known condition know as "eyelid droop,”™ in which the eyelid is
parti al | ycxqeps@at iadacy it spniainghe ppsitivehy ehaged gagiiggpresent in RT003.

[0060] The gastrocnemius muscle of each of the mice used in the study was
injected with one of the aforementioned botulinum toxin formulations, either at the
lateral-to-midline portion of the muscle (Figure 2A), or at the midline portion of the
muscle (Figure 2B). DAS assays were performed on each of the mice for four days
after injection with the botulinum toxin to determine whether the botulinum toxin of
the respective formulation exhibited any tendency to diffuse from the gastrocnemius
muscle toward the hind paws of the mouse. From the DAS assays, any decreased
ability of the test animals to abduct their hind digits was interpreted as an indication

of botulinum toxin diffusion.

[0061] Figure 3 shows the results of the DAS assays performed after injecting
the test animals with the different botulinum toxin formulations as described above.
Note that the digital abduction scores are grouped into two clusters, corresponding to
whether the injection was at the midline or the lateral-to-midline portion of the
gastrocnemius muscle. The generally lower DAS scores for midline injections, as

compared to DAS scores for lateral-to-midline injections, indicates that the degree of
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[ 0058] One aspect of this invention is to provide injectable botulinum
toxin formulations with an inproved safety profile conpared to currently
avai | abl evoantsar7eidal bot ul i num toxin formul ati ons. | n prefrarse@d/ 069576
enbodi ments, the injectable botulinumtoxin fornulations have a reduced

tendencyto i ffus nj ion. In this wa referred
formul at | BH& yalrs lflhtg‘ %@@ﬁ r??ﬁé? A5t anppads é%@ﬁlﬂ%ﬂlév g“é? 9%9@ ingsmdbing| i num

toxin, dr ﬁﬁ@crtlbﬁa|Wﬁh61ﬁ%§hlﬂg t& "B@’elﬁﬁl?éil l§§ %oﬁf nefétb%llé%%ioﬁhﬁih%dbé’MaH&r
uncontrol l'ed local diffusion of botulirnumtoxin. [0059] This exanple

reports areoitpéoat the gretardystaicetthe haswlehene joxad haﬂ)touﬂrawhm teagh thd Imndar i ous

formul ati ns t i ffuse f ection. The s nvoI ved. t hree

bt U1 auniegoh arsi e Bleegslidih EbH: piSritsto ERRHPERdRE G

st abi | i zethje@bH! Ik SRAAIuREd HRANESOF {?Qzél)bI?Qhé\bbﬂhﬁuﬂl%lmlt@bblﬁbvﬁ@| ecul e
non- coval ently associated with a positively charged carrier having the

fornul a RKKRRORRRBe Lk csld@ﬁmmﬂa@mthﬁhmd(dgnsmnw which is identical to

the RTOO03 formul ation, except that is does not contain the positively
char ged c{aﬂ%ﬂbr pr eEegure BrshRFE0S8 difiddabiluctios wast pbeaenfarsliige| dysf each

of the used | the.s ted th e of  t f or enent i oned
Dot ul ooy it B laTer BRTR LB Rl a0 el iR TR oo or
the muscl gotufh@HiEkiR M the RTOBB fbigulatisH gtm |o&Hizb P taE nﬁ@lﬂlerﬂb‘iﬁérﬁoi(tﬁb gure
ZB) DAS assays were perforned on each of the mce for four days after

i nj ect i onggtitioRngriigs paisalei unem ltlmilw 208 &@t apmardysiheatisg diffgsipptogPuraum t oxi n
of the regpeet {u‘ﬁ%sqaf’e (?f“'tlh"éltelég%}hrgéﬂ b &Sy f(ﬁ%el HEnGYhe g&eﬁ %ﬁ(ﬁve‘c%gm the

gastrocnem us nusc paws 0 e nouse.

assays, a0)4 DASr Baske: aki bbsbwedffollb@mtgeﬁljecaﬁm wilthe RATABAUR BOFOX @i nd
digits was nterpreted as an indication of botulinumtoxin diffusion.

[0061] Fi fupmsl a310§$10\)6§tht Hae r aetages DAS t srerpAsing sHghker pderf dhareBOZ XS
i nj ecti ngg&rgﬁlaté%ﬁt te t%s‘ﬂ'ltg @%Ml@ 1&*1“1“5@ ‘ﬁg gé’%ﬁt@ NG ih@EAw! ations

as descri ove. at the digita ction scores are grouped into
two cl ust élashlmloathq}amhyhmgf the Meadmaalstm d)b‘ﬂip%ﬂla(ﬁlﬁr wadligt injdeeomiod| i ne or

t he Iater | ine portion of the strocne scle.. The generally
| ower - DASTSEfasBufagonn i e Y DAty o s A1l HNSIUROPROT T or

lateral -t Ehe@@*ﬂ)@@@' M RGHARIMS TH&QH&tﬁtsﬁg%etshﬁfat m&eod{iﬁﬁfu%?t&itpﬁfo?écﬁf%ks in the
hi nd paws of the test aninmals is genera | ess followng mdline

i nj ecti onin et REfLFtlSQ\AasmB@TOé(@)éoﬂmuhum aby dapade wf lptallysdib@bingvadtirt hat
this behaVnIJ cction, with a greater degree of local diffusion for the botulinum toxin molecules in

the BOTOX ® formulation.

[0063] Figure 3 also shows that hind digit paralysis is observed for all test
animals following lateral-to-midline injection, irrespective of the specific botulinum
toxin formulation. As discussed above, this greater degree of paralysis following
lateral-to-midline injection, as compared to midline injection, is believed to relate to a
shorter travel distance for the botulinum toxin to the hind paws of the test animals.
However, while all three botulinum toxin formulations exhibit paralysis-causing
diffusion following lateral-to-midline injection, the degree of paralysis in test animals
injected with RT003 is less, on average, than the degree of paralysis observed for the
RTT150 and BOTOX® formulations during the timescale of the experiment. Thus,
the DAS assay data corresponding to lateral-to-midline injection is qualitatively
similar to that for midline injection in that it shows a decreased tendency for local
diffusion of botulinum toxin for the RT003 formulation, as compared to RTT150 and
BOTOX®.
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results fromthe greater distance that botulinumtoxin has to travel to
reach the hind digits of a test animal followng mdline injection, as
conpar ed wo 20ewg8aR-t o-mi dl i ne injection. This greater PegaisSe@d/ 053¢ ance of
travel by the botulinumtoxin is believed to decrease the |ikelihood of

paral ysis of the hind digits. [.006 i.gure 3 sh a digital. abduction
score of g ¢ or b C%Iagﬁfﬂsaw& tho sl ndﬁaf%éﬁml%mqmepmﬁ%@n RT003
formul ati gny 1al&hBtolBRME ihREGSGALESbE Rdlde thecdRdeihH UM A%étlr baldiNge RTO03
formul ation stays localized in the mdliné portion of the gastrocnem us
muscl e upddiffusipe ctdesty valrch tshisfinedbagrardngy i squetiosing di f f usi on occurs on the
timescal e of the experinent. By contrast, digital abduction scores above
the 0.4 DAS basel ne are obser viadlihetigial abduétijnecbicon of e RTT150 and
difugio indieey XH?)Q i)

BOTOX(r) formnul th _aVe 3 . her for’the
BOTOX(r) fornulation. The Dl,&%p%legouﬁ%gg %%tﬁﬁ%%gq@fggb%%d BOTOX(r)
formulatigns ipdicate that hind digit par si.s of the test aninals was
observed afe ﬁlﬁa&lai’&‘émioﬁj EREP SA 63“&%@_%@?4 i ﬁuf‘%f{ fpial-ogpidhng Gt er
degree Of ;RALAbY SécteLRRaKYEdeld BE hidh8r tHah 8&ilIiR0 dRftal MRIVBETK LS (as
formul ati on. These data suggest that the botulinumtoxin nolecules in the

RTT150 andisBEF@KX@bYvehodiiiismni mdex anbics apdbtypicefly |teegd IfipmdOf fousdthg Af t er
injection,wWth .a greate eqr ee . of ca({. i ffusjon for.the botulinumtoxin
ol ecul es it taRudeng et FeEidt 1B S RieBecieieS T ar LiGn e aat ha

hi nd di gi fat@ar@lyrilise dsiRPSBaNSdn fsebredlapplog&ics amityBl Fhi§ edayQWchBif the _

| ateral -to-mdline injection, irrespective of the specific botulinumtoxin
f or mul at i gics Hsdiffhsen salloaving svectionhirs suffleignidy hipbghetethe fliffisroal tigessfor ol | owi ng
| ateral -t g-m.dl i iniectli o t .dl e i nfact| is believed
to rel at eﬁ}eg% %uislﬁorttggr(ﬁt {roa\%e hzaﬁlgt %2@%55%? tﬁ%e"g(lotdﬁﬁq}sngﬂmﬁ}eoi[??ﬂ’a %ﬁ atlhe hi nd
paws of t Reloivésg nidilineednd. [atceamesatidlinghin|cetiéd hretdobgarddid od neatlnthoxdnte.

formul ati ons exhi bit par alf%lgj s-causing djffusion follow

| at er al - t & fhegpthefeextispse difysiontipdexgedircs dharppmash yap gndiﬁaq@g gt thedietiel s
e . o ' f .
obberved Phit FLARE it 5810 BRAREIAAR shiRoh \ERSIS SpRacli BeE 21 e o

t he exper Thmsnmhay déms if difiesiDAS{abs bytutada taan rfeweingdimigliho injection is so
| ateral -tpo-m.dline.injection is qualitatiyvel. imlar, to that for mdline
| nj oct i on ahHERLAS (SURERAS Chese FEANSH 1§ hidue Jiasol (e aatvR. of

bot ul i nUM{cQEh ParkiBistif6oIRRRATo AR 1AL LR-mARiIE FR&IGI to RTT150 and

[0065] Table 1 shows diffusion index wvalues calculated using digital
abduction scores following midline or lateral-to-midline injection of BOTOX®,
RT003, and RTT150, as reported in the experiment corresponding to Figure 3. On the
timescale of the experiment, the diffusion index values corresponding to injection of
the BOTOX® formulation are higher than the values observed for the RTT150 and
RTO003 formulations. This indicates that, for injection of the BOTOX® formulation,
the ratio of the midline and lateral-to-midline digital abduction scores are closer to
unity, compared to the ratios observed for the RTT150 and RT003 formulations.
Since botulinum toxin must diffuse further to cause hind-digit paralysis of a test
animal following midline injection, the observation that the ratio of the midline and
lateral-to-midline digital abduction scores following BOTOX® injection is closer to
unity suggests that the botulinum toxin diffusion rate following midline injection of
BOTOX® is fairly substantial relative to the rate following lateral-to-midline
injection. In other words, the increased diffusion path length associated with midline

injection is less of a barrier to causing hind-digit paralysis.
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BOTOX(r).[0064] A conparison of the local diffusion rate followng mdline
injection and lateral-to-mdline injection can be made by considering a

par anet erwoabloadsidpe "di ffusi on i ndex", which is defi ne@CaasSorodiong7¢ o
Equation (1): ,., ., mdline di gi taI abduction score diffusion index = x

100 . (1) ral to - | abduc or i nce digital
abduct i on[®géfes caH1 FAHEEt fte“bgd ge’&ﬁﬁluF%& O@T&}% AR A FRR Fi GFt al
abduct i 0nfoﬁﬁsaﬁﬁ%nfys@a@w%te@geﬁrﬁe&e TSRt fnlaﬁratemt hﬂ%afﬂlﬁﬁst-ﬁi'duéiﬁguc'f i on
scores (as discussed above), diffusion index values wll typically range
fromoO _todiﬁltslonmsdmlfs&uysd dnllowihexmidiing einjchtion @ﬁﬁ%ﬂl%he@ bﬂ@r iwdidgathes t hat
ppr 0acheBT0AT Ly ARt Bt hERT EhdRLre ot i SROFSIT R

i nj ecti onc@atenslyfakideiLat With fauﬂiaultvbl@tchtaggad%ﬁfempe@mg eARScéPlochigtibet ul i num
toxin to reach and to paral yze th digits of the test animal follow ng

m dl i ne aHdedtest Bigl Atntwiniin pexinnjlacthisowarr ‘élec%"ﬁ% éb‘ml%llonnft—fﬁ%fdﬁ/ alhe sane.
At the ot r icate
that the PpStL iR oA A o B YOI RG] ARG AEF I AL RAS, o
scores i suapaitedpdihlygiszero. This may occur |f dlfoSI on of the bot ul i num
toxin followng mdline infjectionis so lowthat it is insufficient to

cause par gjaey] S i N trhe obicpebddditfubisn Aidek RANIE Fbr Ia"mrnsii whil RN z¢BQGA
paralysis is observed followng |ateral-to-mdline injection. [0065] Table

| shows dftcfasse oh RTRExarpatilldssscthpe thase odsarsechéprdhgiBQEIOXBdipemilsHos cor es
fol |l ow ng e jor n ] f.B r) 3, and
rrr150. | ob% dSbREHE THE LRGN, el OfoulePERhLam, B loce AR, 2

ti mescal Epﬂ)fduf:ehébﬁmefd eddigit jswalcgislfs fousth@fourrdd?mnmwe@f@w &gsfaRgi,Ng to
injection of the BOTOX(r) faornpulation are_higher than the values observed
for the RIULED dhel T SIHIGH AP apargdpss-causing diffision 85 hogdtnuny xin fpect i on

of the BO;I'% ?yl%ﬁé%| t‘iélﬁgg%gﬂ&e{n ligpof the midline and

| at eral -t o- i ne uction scores are closer to unity, conpared

to the rati OS Q‘QBleérgve otu 1ur¥1t[]?exn|1q§ f%‘usmtn 1n&iex mQOB fgarnds 09%1'1"%”%0 Si nce

o

bot ul i num tOXI 0 cause pardl ysis of a
test ani nal 008 | nj ection, the observatl on that the ratio of

themdllnea -m_m_Lne_m_gB_LaJ_aJ;duwMes_Lalowng
BOTOX(r) injeg¢tion is cI oser_to ays Post Treatment
0 1 2 3 4
BOTOX® NA 42 38 38 9
RTO003 NA 0 0 0 0
RTT150 NA 20 20 27 17
EXAMPLE 3
Injectable Botulinum Toxin Formulations with Reduced Tendency to Generate
Antibodies
[0068] When botulinum toxin is periodically injected into a patient to treat an

unwanted condition such as wrinkles, it is often observed that efficacy of the
botulinum toxin decreases with successive injections, even though the duration of the
effects of the botulinum toxin may remain the same. This phenomenon is believed to
be the result of the formation of antibodies to the botulinum toxin by the immune
system of the patient. From a treatment perspective, the formation of antibodies to

botulinum toxin by the patient is undesirable, because increasingly larger doses of
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unity suggests that the botulinumtoxin diffusion rate follow ng mdline
injection of BOTOX(r) is fairly substantial relative to the rate foll ow ng
| at er al - tworhdli78:2i nj ection. I n other words, the increasedsdibfossron pat h
| ength associated with mdline injection is |less of a barrier to causing

hi nd- di gi ral ysi.s.[0Q66] In contrast, the diffusiqn index values for
RT003. arebabimgarghia s NHEUIeg 9 s i B V@uﬁbmeﬁﬁ‘éﬁ% SCrAS s resul t
i ndi cat es;hatrcRRINGbEN%aTSy idici ng diffusion is observed fol |l ow ng

m dline injection of RT003.” In other words, the RTO03 fornulation, which
cont ai ns ype A iy i I a i ated with
a positivgpegthargegpgégﬁégﬁﬂkggéﬁg%gﬁég an@gg%ﬁggéﬁfzg%#§ﬁz?ﬂ?g%?%d type A
bot ul i numdxax farmulatiohhitisat waye atdeercbBSd03ndancynid atduoa aafibwiydfermaatiomyas oved
safety profile conpared to that of the BQTOX(r) fqrmnulatiopn and .m ninzes
unwant ed PR f(g?urr@él@ﬂva C syRRITY “&Ilie?t%@ib@Hﬁ}nHHbB?Xlﬁa LA RTT 150,
whi | e not T Oy @Rt RmbDEinkARE bOuliRIAASxinabEnSblidds He§P & Milpmidnas gisebser ved
for the BOTOX(r) fornmulation [see Table I]. This result indicates that
enough botssbéiatgrh witlx bntutinfifiuekmningctom Hyt Erprtbog oec.obse twzhlte usé ks di gi t
paral ysis,_on the four-daé]ﬁtifgetscal e of the experinent, but that the tine
required FO 0ACRISYS e SERGSTINEE di ffusion of botulinumtoxin is relatively

| onger following mdline injection, Table 1: Batu)inhumtoxin diffusion

i ndex meat8hent s Irbﬁhlw‘m’fﬁ, UscreRkersey S aros @mxnﬁef@dmﬁ)ﬁ? 8t abl e

Bot ul | U0 X iR BHbR L CiScriclihn BRAWERS dendenous L0, RERAERbE AR bodi es

[ 0068] When botuli'numtoxin is periodically injécted into a patient to
treat an deteamnedhavontte t¢fbinacyuoh thssewtwmkioesylations shafgee nupips eapeetddt hat
efficacy of th otul i,num t oxi n decreases wth.,successive injections, even
Chough © heBRENON T RO P ol Eaty BHEt AP TRk IR SRR ¢ he
same. Thi §jtRhEHARRARD, ithe B@hiiSy 86 cictd@sdobRtddestth boRflintiferok B Welel (a8 Of

anti bodies to the botulinumtoxin by the i mune system of the patient. From
a treat nepampeHopera the, dogkrs dfonwistd pialyis anen baghted adminystraiionn@nicd oxi n by
the pati eH% einaingnéjne%ﬁer gob' %mu%ﬁca‘ﬁe LGRS AR Ql?alfnéeli%rtg rde%%%eosf 8&?8%“' | num
toxin are Yhen equire 0 achi eve e sane e Ct, i CA presents serious
i ssues repatBdist thebpdrbens aheiige @nthe aligital abduction scores following injection of

either RT003 or BOTOX® was determined according to Equation (2):

. DAS for nth treat t - DAS for first treatment

Since the numerator of Equation (2) is the difference between the measured digital
abduction scores for the n™ and the first treatment, the percent change in DAS will be
negative if the digital abduction score measured for the n™ treatment is less than the
digital abduction score measured for the first treatment. In other words, the percent
change in DAS is negative when less paralysis is observed after the nth treatment, as
compared to the first treatment. Table 2 shows the percent change in the measured
DAS values following repeated administration of RT003 and BOTOX® formulations

according to the procedure described in Example 2.
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[0069] In certain enbodinents, this invention provides injectable botulinum
toxin formul ati ons that have a decreased tendency to induce anti body
formati orwoasiooosyared to currently avail abl e comrer ci alPCirnjSeawakdsee
botul i numtoxin formul ati ons. Thus, in these enbodi nents, botulinumtoxin
formul ations help to mnimze the risk associated with botulinumtoxin
injection by permtting one, over tinme, to use less toxin to achieve the
sane effect. [QQBRI2: !IPardchi ShAxaMPbAS mﬁe%@aﬁ%d%&qﬁn@%@dmd af ter
repeat ed RT003 and BOTOX(r) injections as described in Exanple 2 are
anal yzed as a R0} kohBOTQX®e to determ ne how the efficacy of these two
formul ati ons changes upon repeated adm nistration to the sane test aninals.
General ly, after repeated ad.ini?*'a*i“ﬁ of—etrther—formuation, the
duration of effects associated witth bgtul i n1toxin:@Ere t he sane. However,
t he degree of nuscle paral ysi qtr@ﬁmlﬁntr e nESAICRINCAH i FITERIMSNt on vari ed
depending on the fornulation.,| To quantlify the change in the degree of
muscl e paral ysis, theRgé#Pdent] chlhge i[n t H®¥odi gilt al -3@bducti on scores
followi ng injectioh of eithen RTO03 or BOTOX(r) (was determ ned according to
Equation (2): n . BODAB®or1 nt b%t r edat mestd% DAY fov67R4 r s treat nent nnn .
% change in DAS = x 100% (2) DAS for first treatnent Since the nunerator
of Equati gn74R) is nkendidtbenemsse betmaeanc i roRasmead tdi @hdcat capdyct i on
scores for the n and the first treatment, the percent change in DAS wi |l | be
negative I thdigitagiabductiondsesrs ormss e foedBar T@K@ tiprenatione avhight | s
| ess t han g d 0 nt. In
ot her mord%ﬁggga'§%§%gﬁ$&ﬁéﬁggh?%ﬁkﬁgyﬁgﬁﬁésgj%ngﬂgﬁm%’gg%“%ara §§|s is
observed digiter atidoetioit ok ﬁﬁtthRtT,OO&%mﬁﬂmmhadast ord hﬁdfbhtl[rﬁgt thar éhatDedit . Tabl e
2 shows the peé ﬂt change in the neasured DAS val ues fol | owi ng regeated
adni ni st r TeAtYTthRIRsed aﬁ@amms)t ¢ MRSl Tes e b e HﬁSt’E%‘O{ll‘i‘@

procedur e i | ue
oo iR oAt MRAT Bl & B PSR i b e |

Tabl e 2, &fstectrdaheerftiaf RTG08t isab¢ st As t%edqgeafecmara:llyaagiellowmg hiec disyi t al
abduction score 44W f he or mul i on, whic ts a
obes ant 1 ERE B b, Folaton St b i ST 4 RO B oS iR deR > e

animals even after the first retreatment. After the 2nd retreatment of RT003 and

BOTOX®, the calculated percent changes in DAS values were negative for both
formulations, although the magnitude of the percent change in DAS values for the
RT003 formulation was half of the value determined for BOTOX®. The larger and
negative percent change in DAS values observed for BOTOX® suggest that the test
animals had a higher rate of antibody generation to BOTOX®, as compared to
RT003. Thus, these data indicate that formulations contemplated by this invention,
such as RT003, may have a lower tendency to induce the formation of antibodies that
neutralize the effect of botulinum toxin. Accordingly, this result suggests that by
using formulations contemplated by this invention, one can, over time, use less

botulinum toxin to achieve the same therapeutic effect.

EXAMPLE 4

Injectable Botulinum Toxin Formulations With Improved Stability

[0072] This example demonstrates that the positively charged carrier
molecules used in the injectable botulinum toxin formulations of the invention not

only enhance the safety profile of the formulations (Example 2), but also improve
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di gital abduction score for the RTO03 fornul ati on was zero, indicating that
the DAS score after the second retreatnment was the sane as after the
initial awsoi2nieg78mki on and first retreatment. Thi s resulPCTiusdiooAases36 t hat

t he degree of paralysis observed after the first retreatnment of RTO03 is

the same gs.the.degree of paralysis followng the first tre nt and that
negl i gi bl efro?a%&ftvoﬁraﬁlﬁ%ﬁélawghqy o R RS R S O
ani mal s ewx§718) f&mulldifonk lafSigeligk ueat MRMHo3 Sl Fhnd Hea@nd ggﬁﬁ REQOIRAY Of

RT003 and BOTOX(r), the cal cul ated percent changes in DAS val ues were
negati ve RAT1box for franens tahé¢ oneryalal Hsughing e theaspadifiad ecngferathiss per thent

change in DAS val ues for the 0 mul, ati s hal.f of the val ye

ot ox m o FBItABHOIS PO qTapg R0t B a8 Fai Ricne Serrite ¥Rt Das

val ues obsgryedict oF nBIOK LD59UGERs! Thiatsulesun@firiR0iiNaladleiRdndcdtt gher
rate of antibody generation to BOITOX(r), as conpared to RT003. Thus, these

dat a i ndi that thetnetancy ef RlPed issssengiathy sngheagesdfolgwing agingwtdn G, even afiseh as
RTO03, may. n cy.to i-ndu 2>\ t i es that
neutral | iU, ERREbECARIRCAD ARSI R1pflu R RE B0 Lot
that by uSirigldtionsLdbalityaokilt ot gk ahi@ethlbin i hicise IV @M30osayQiecieads over
time, use |less botulinumtoxin to achieve the same therapeutic effect.
EXAVPLE 400y séightiy cecBitthe RAGRS foseratidy wmagsd rbrlsvared fenmpepataiedd0sCabi 1ity

[ 0072] Thi i Lo Al j.er

o eoul oo SR ARRE, BETRRER P RTITEN fURRE SN B AGH: B8TELET

i nvent i onimpbtcocy Yoltavhagamly lac sabreh yofpagifig lae 46f °G.heSihar thel RTDOhsind Exanpl e

2), but i t hei tability. Table 3 sh h t f. i
exper | menfd AL TR HES T 4 e Rich86 Rermohabrons R @ihiuiuionoc
(RTO03 onhy) apBftafl 40 QsitROF oRIOQB anfteRTHLRQUf HavkR | @S thifiRa

intervals. After aging at the specified tenperatures for the specified
times, thBKKRRQABRREF-(Khe GRRIORRORRRRTHESO date nntmuicosit whee pasiigelyed via a

i f > . I d i b
S oot o e w bR ReiR S R0 AT LR 02 BT i Gxigtn PERTOW ng agi ng

at 4 0C, eenlabher six nonths. Furthernore, the potency of the RT003
formul ation, as nmeasured by the formulation's ability to kill the target
animals in a nouse | P LD50 assay, decreases only slightly even if the RT003
formul ation is aged at el evated tenperature (40 0C) for six nonths. By

contrast, the RIJi130RELQIEFRIROTEKD:HASH s Fofdwih A LANLF RPGILARE
RTT150 At Various Conditions

Condition Time % Target
9] (months)
RTO003 4 0 100%
4 6 118%
40 6 93%
RTT150 40 1 <50%
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in potency follow ng only one nonth of aging at 40 OC. Since the RTO03 and
RTT150 formul ations are identical, wth the exception that the RT003

f or mul at iwo 2ale081ONt ai Ns a positively charged carrier molrasade/0bvé ng t he
formul a RKKRRQRRRG (K)i 5- GRKKRRQRRR, these data indicate that the
positively charged carrier noleculej n’gl{/[%ves the stability of the botulinum
toxin in the RTO03 formulation. TathL.*A > Results of Mouse | P LD50 Assays
foll owi ng_Agi ng of RTO03 and RTT150 At Various ConditionsCLAI M5 What is

cl ai med | Y¥hatischipsdisd of adnini stering botulinumtoxin to achieve a
therapeutic or cosnetic effect to an individual in need thereof, the method
conpri si nd- i nj écmatpdant efdmerisicviag drmuitunpftoxincenpasetd entherapeutiher

| ndi vi dual to Behlene R L Reh ARGYHLS iR hoGPRTRLE SuShbGEh olpalsl n Lhe
conposition co%ri Ses p8$| t velldy cﬁa?ge carrier c8§1rpri g ngga positively
charged backbone W irjecinplaur &fdctive @moghf bCh eB@podfion pRo akd arhadudlhereto, a
bot ul i num t oxi n Qorrpf]ex, reduced botulinumtoxin conplex, or botulinum
toxin, and wheR@H¢VerABCIIBRYLCi O SPYMXKAHEEH carrier is non-coval ently

associated with the i .ex, reduced botulinumtoxin
whQleH] g %8%558%@1 §m t Os§>s<

conpl ex, or botulinumtoxin. according to claim1, wherein

t he botul i num t oxi n conpheositiveucledgdiotarticnwomposing ac pogilieety ahatgot ul i num
toxin is obtained fyrom serotype .. B, .D, E, F, or G of C. botulinum 3.
The net hod accor di néa kBopg wit aP,?uraﬁ@Péie%Ctlﬁ’éyﬁé‘&P@ia%‘flﬁ?délﬁ‘é?t@ed backbone

conprises a pol yam no ach @onfdinud®xMElHea¢ER1EH BEuliRufm! Bkl dmpidler ei n the
polyam no acid is selected fromthe group consisting of polylysine,

pol yar gi ni ne, pol yhosbatdiimen texd apdl yor ni t hi ne. 5. The method according to
claim1, wherein the eff Wherein Ythe" 888151%%9 ”qua{rgeed Qhrrier s non-covalently
associated with the botulinum toxin complex, reduced botulinum toxin

complex, or botulinum toxin.

2. The method according to claim 1, wherein the botulinum toxin complex,
reduced botulinum toxin complex or botulinum toxin is obtained from

serotypes A, B, C, D, E, F, or G of C. botulinum.

3. The method according to claim 1, wherein the positively charged backbone

comprises a polyamino acid.

4. The method according to claim 3, wherein the polyamino acid is selected from
the group consisting of polylysine, polyarginine, polyhistidine, and

polyornithine.

5. The method according to claim 1, wherein the efficiency groups comprise an
amino acid sequence selected from the group consisting of (gly)ai-(arg)nz,
HIV-TAT or fragments thercof, the protein transduction domain of

Antennapedia, or a fragment thereof, (gly),-RGRDDRRQRRR-(gly),, (gly)p-
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am no acid sequence selected fromthe group consisting of (gly)ni-(arg)n2,
H V- TAT or fragnents thereof, the protein transduction donai n of
Ant ennapeaiDap1oo7sm2f r agnent thereof, (gly) p- RCRDDRRORRRPCHIUSR@9/069576

(gly) P- YGRKKRRQRRR- (gl y)q or (gly)p-RKKRRQRRR- (gly)q, and

SGRQ KI WFQN . rein the subscrip | j integer fromQ to 20
t he subscriEFN§§Eﬁ§kB§2§E§%g@Hqu aftodd hﬂ£%6%¢ gﬁ?ﬁ%@ﬁyh5 t o ¥bout 25,
nore pref erabl ycREAIWEGRRRAM KK/ G, nost preferably about 7 to about 13;

and wherein the subscripts p and q are each independently integers of from
Qo 8. 6. The net hodviaroorthl sipstrptall as am integehérosl 6 ta B thosibstwpding ishar ged

carrier stabilizes botulinumtoxin_.agai,ns egr a ion. 7..T t hod
sccordi ng o claeRmao gl i hESke” EBET AL §¢ N GaBie e e BotEe | ocal
di ffusion of they Bgdudh 7 &Rt heeftablyUbbeMW Rthboli EXtah@n. 8. The met hod _
according to claim1, wherein the positively charged carrier has the am no

aci d sequence RKKRRORRRE {hR)sibBiCIRKIRCRRR cach imfipengdsitbioteestsordiag t o
claim1l, mherebﬁ)ghe conposition has a reduced tendency to induce anti body
generation folllowng injection into the subject's body conpared to
BOTOX(r). 10. The nethod according to claim1l1, wherein the cosnetic effect
is treatnment of winkles. 11. The nethod according to claim1l, wherein the
t her apeut ¢ ef fragtmdthod Qdetttin@NtoOladn SIY "WhQBMIAaGSOfdsatvety WhiBed® cdirier der

sel ected fromthe group consisting of hem facial spasm  adult onset
spasnodi ¢ t ort ptebilizgsshotlaim foxisagamst ¢gsphatipnspasm cerebral pal sy,
headaches, strabisnus, tenporonmandi bular joint disorder, neurol ogic pain,
overactive bladder, rhinitis, sinusitis, acne,dystonia, dystonic
contractions, hyperhidrosis, and hypersecretion of a gland controlled by

t he chol i fier gi Thaenatbos asysEtiem tol2aind Iyevhadinofhepp@itarciynghaned rpeik abl e
botul i num toxin fornul ati gﬁghod conpris%ng providing an effective

n, the
anount of a bofSuFss ﬁ?atléif?‘ﬁl%]d?fﬁ]ll tubnyra iRrdie EP1OBHRE IMRFHPROXI N conpl ex, or
a botul i num t oxi n;

8. The method according to claim 1, wherein the positively charged carrier has

the amino acid sequence RKKRRQRRRG-(K);5s-GRKKRRQRRR.

9. The method according to claim 1, wherein the composition has a reduced

tendency to induce antibody generation following injection into the subject’s

body compared to BOTOX®.

10. The method according to claim 1, wherein the cosmetic effect is treatment of
wrinkles.

11.  The method according to claim 1, wherein the therapeutic effect is reduction

of a symptom associated with a disorder selected from the group consisting of
hemifacial spasm, adult onset spasmodic torticollis, anal fissure,
blepharospasm, cerebral palsy, headaches, strabismus, temporomandibular

joint disorder, neurologic pain, overactive bladder, rhinitis, sinusitis, acne,
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providing a positively charged carrier conprising a positively charged
backbone having a plurality of efficiency groups attached thereto;

conbi ni ngwohze10o82421 num t oxi n conpl ex, a reduced bot ul i RAFUSEOONCLOOP] eX,
or botulinumtoxin wth the positively charged carrier and a

pharmaceutical |y acceptable diluent. 13. The. nethod according. to claim11,
Wher ei n the. bofigi9iHit MR RTINS, hm%@é&%%a%?%wwm%sanmgf&oﬁbpéx, or

bot ul i num t oxi eoﬂtl%uggqgﬁit&egmfhhggl%%%@?St@m‘ B C D E F or Gof C
botul i num 14. The net hod according to claim 11, wherein the positively

char ged b%,kboﬁem‘ét%ﬁg BE?F@%%H%%[‘ ﬁﬁ‘?@gm@ By nurﬁﬁgxi{r}ﬁnﬁ{ﬁ%tgt%g (1RCHAMAL NG tO

claim1l, wherein't I's selecte rom-t roup consi sting
of pol ylysine, copopysngi ni ne, pol yhi stidine, and pol yornithine. 16. The

met hod according to clajm9, erein the efficiency grou are an am no
aci d sequence sel ecPEY GRS ¢ %“ﬁ?Gﬁﬁu@d#§ﬂ§PﬂHﬁnb¥“Fﬁ#?ﬁﬁ?g@é?g?ﬁg,

HI V- TAT or fraghmnhsmi&eh 88finlck NG SBRLIE UM dk@psduct i on domai n of
Ant ennapedi a, or a fragment Phe?eof, (gly) p- RGRDDRRQRRR- (gl y) q,

(9l y) p- YGRKKRRQRRR- payldingla posifigtly JchaRkKRRQRRFO(plising 2 awsitively charged

SGRAQ KI WFON C. wherein t subscript n | i n L,nteger fromo0O to 20,
Tho subser pt RERDEng MARE Baldy SEAREEY eunet SRS EE 5 o abour 25,
nore preferably aboddmintny MeBHtulinlum MBSH BHBIAQT ablcYu@BOoBHulTnin® t@dhput 13;
andwherein the subscripts p and q are each independently integers of from

Qo 8. 17. Thecemplvd oackaswlenuay towine waihnihe, posidydy nchargedp egiriel vallyachar ged

carrier stabil] 0 i n i_n..agai nst degradation. 18. The net hod
according to c?@%ﬁ?%?ﬁ%ﬁgfégﬁﬁg %Q%ggﬁtively charged carrier reduces |oca

di ffusion of botulinumtoxin follow ng injection. 19. The met hod accordi ng
to claim1, wherein the positively charged carrier has the am no acid

sequence RKKRRORRRR1AE LERRIKREORRR. 1 R0whdim (Rt hadiias @6 dh NGnioc | ai m 1,
wherein the fornul ati on has a reduced tendency to induce antibo
generat i on f ol FaswEesy bohylisami ¢axin reeonnlere euibPedinuR toxin is obtained from

serotype A, B, C, D, E, F, or G of C. botulinum.

14.  The method according to claim 11, wherein the positively charged backbone

comprises a polyamino acid.

15. The method according to claim 11, wherein the polyamino acid is selected
from the group consisting of polylysine, polyarginine, polyhistidine, and

polyornithine.

16.  The method according to claim 9, wherein the efficiency groups are an amino
acid sequence sclected from the group consisting of (gly)ni-(arg)n,, HIV-TAT
or fragments thereof, the protein transduction domain of Antennapedia, or a
fragment thereof, (gly),-RGRDDRRQRRR-(gly)q, (gly)p-Y GRKKRRQRRR-

(gly)q or (gly)p,-RKKRRQRRR-(gly),, and SGRQIKIWFQNRRMKWKKC;
wherein the subscript nl is an integer from 0 to 20, the subscript n2 is
independently an odd integer from about 5 to about 25, more preferably about

7 to about 17, most preferably about 7 to about 13; and
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body conpared to BOTOX(r). 21. A sterile injectable conposition conprising
an effective anount of a botulinumtoxin conplex, a reduced botulinumtoxin
conpl ex, WO 20100082421 num t oxi n; and a positively char gedPcamse@9/ 06Bmpri si ng
a positively charged backbone having a plurality of efficiency groups
attached thereto; wherein the batulinumtoxin conmplex, reduced botulinum
toxin conplex, or b¥ G S T IS 22 e }@gﬁ@és@ibatné%gew qfffr%e
positively chapggd carrier. 22. A syringe conprising an effective amount of
a botulinumtoxin conplex, a reduced botulinumtoxin conplex, or a
botulinumtoxin; and a positively charged carrier conprising a positively
charged backbone having a plurality of efficiency groups attached thereto;
wherei n t he bofTut imethod axcordimgniol elsim rle dwbedinbthic upositivelst okarged @apleex, or
bot ul i num toxi n non-coval ent|y. associates with the positively charged
carrier. 23. As?gg‘é?%qqt@mugbltoﬁig’t%ﬂai%h&?gtr%f;?itlﬂn-corrposi tion conprising an
effective anount of a botulinumtoxin conplex, a reduced botulinumtoxin
conplex, or a botulinumtoxin; and a positively charged carrier conprising
a positively charged backbone having a plurality of efficiency groups
attached t&er eflbs mgthod aptradimgctoutlanal I, ywhareiapthgbpasitanglie sharged gairgrdi | uent ,
wherei n the bot ul i nym. taxi.n. comal r educ bot ul.i.num t oxi n conpl ex, or
botul | num ¢ oxi FeHER- S0 BRI eR i CE DU BRA P Vel “onar ged
carrier, and wherein the reconstituted botulinumtoxin conmposition has a
viscosity in the range of about 0.4 to about 2.0 cP.

19.  The method according to claim 1, wherein the positively charged carrier has

the amino acid sequence RKKRRQRRRG-(K);5-GRKKRRQRRR.

20.  The method according to claim 1, wherein the formulation has a reduced
tendency to induce antibody generation following injection into the subject’s

body compared to BOTOX®.

21. A sterile injectable composition comprising
an effective amount of a botulinum toxin complex, a reduced
botulinum toxin complex, or a botulinum toxin; and
a positively charged carrier comprising a positively charged backbone
having a plurality of efficiency groups attached thereto;
wherein the botulinum toxin complex, reduced botulinum toxin
complex, or botulinum toxin non-covalently associates with the positively

charged carrier.

22. A syringe comprising
an effective amount of a botulinum toxin complex, a reduced
botulinum toxin complex, or a botulinum toxin; and
a positively charged carrier comprising a positively charged backbone

having a plurality of efficiency groups attached thereto;
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23.

wherein the botulinum toxin complex, reduced botulinum toxin
complex, or botulinum toxin non-covalently associates with the positively

charged carrier.

A reconstituted botulinum toxin composition comprising

an effective amount of a botulinum toxin complex, a reduced
botulinum toxin complex, or a botulinum toxin; and

a positively charged carrier comprising a positively charged backbone
having a plurality of efficiency groups attached thereto; and

a pharmaceutically acceptable aqueous liquid diluent,

wherein the botulinum toxin complex, reduced botulinum toxin
complex, or botulinum toxin non-covalently associates with the positively
charged carrier,

and wherein the reconstituted botulinum toxin composition has a

viscosity in the range of about 0.4 to about 2.0 cP.
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