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millimeters thick. It is the thickest of the three layers of the skin. In addition, the

dermis is also home to 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 lymph vessels (Inlander, Skin, New York, NY:
People’s Medical Society, 1-7 (1998)). However, the main components of the dermis

are collagen and elastin.

[0005] The hypodermis is the deepest layer of the skin. It acts both as an
insulator for body heat conservation and as a shock absorber for organ protection

(Inlander, Skin, New York, NY: People’s Medical Society, 1-7 (1998)). In addition,
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cosmetic use of the type A form of botulinum toxin for treatment of movement-
associated wrinkles in the glabella area (Schantz and Scott, In Lewis GE (Ed)
Biomedical Aspects of Botulinum, New York: Academic Press, 143-150 (1981)).
The Carruthers’ use of botulinum type A for the treatment of wrinkles led to their
seminal publication of this approach in 1992 (Schantz and Scott, In Lewis GE (Ed)
Biomedical Aspects of Botulinum, New York: Academic Press, 143-150 (1981)). By

1994, the same team reported experiences with other movement-associated wrinkles
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provide stability against denaturatlon the botulinum toxin molecu e an tectio
against digestive acids when toxin is ingested. Additionally, it is possible that the
larger (greater than about 150 kD molecular weight) botulinum toxin complexes may
result in a slower rate of diffusion of the botulinum toxin away from a site of

intramuscular injection of a botulinum toxin complex.

[00011] The different serotypes of botulinum toxin vary in the animal species
that they affect and in the severity and duration of the paralysis they evoke. For

example, it has been determined that botulinum toxin type A is 500 times more
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humans for strab1smus lepharospasm, and spasmodic torticollis (Baron et al., In:

Baron EJ, Peterson LR, Finegold SM (Eds), Bailey & Scotts Diagnostic
Microbiology, St. Louis, MO: Mosby Year Book, 504-523 (1994); Carruthers and
Carruthers, Adv Dermatol, 12:325-348 (1997); Markowitz, In: Strickland GT (Eds)
Hunters Tropical Medicine, 7™ ed. Philadelphia: W.B. Saunders, 441-444 (1991)).
Botulinum toxin type A is said to be the most lethal natural biological agent known to

man. Spores of C. botulinum are found in soil and can grow in improperly sterilized
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SUMMARY OF THE INVENTION

Hasms or

[00015] This invention relates to new compositions comprising a botulinum
toxin, more specifically to such compositions that enable the transport or delivery of a
botulinum toxin through the skin or epithelium (also referred to as "transdermal
delivery"), and that therefore may be used as topical applications for providing a
botulinum toxin to a subject, for various therapeutic, aesthetic and/or cosmetic

purposes, as described herein.



for therapeutic benefits, it would be desirable to

devel op conpositions and nethods for safe application
wohodelve4268xi n. Topi cal application of botul i NURCTAS2006/007830
woul d provide for a safer and nore desirable treatnent
[080168r nat One aspeet bthisHBveRabhsas prévadeld CorifosAidR! cof@ininga
‘)%'ﬁ@“glb er treat ment_surface area that can be covered

112 oA s carmieT Baf e PolyRetc frckhons witk Attached
posmeelyfdh@rga@ Ibta\ﬂblﬁlﬁ% ghdugs.m aU GeMclatit Béthler B ERBR: Yanll Ahe
Opﬁgltl ing the botulinumtherapeutic, the smaller doses
P& 98-9¥e¥sary to produce the desired effect,

and the |lack of a requirenent for |arge wel]ls of t oxi n
(0947} each ThisyREmEpR alsp Pravides acmpthpd of pdminytpring ragbqtylinum

toﬂﬁi'#kim 8 shgéct nﬂvan%%%ﬁe&nydawyﬁgw 1f skﬁpcirlélfoitﬁ%mﬂ &f’%h@subfé%t

as an_effective nmeans for adm nistering botulinum
the bthinumg toxineintcopjungsioavetht anefispiinseamaynt @fcm@merro Ae corsier
had krid '
O S SRR R ST BB Tt TR 6 Pana
a8$®laéqs@9n1cqulmw c\oﬂmbﬁsbqtulmnm temmprl sing a botulinum
toxin, nore specifically to such conpositions that
[06HBbI e t Waotheraspesd pf thisrinvgationvie to/profide fdsmulatiprpentamsige
IRdah fer
o GHOSHS SR B DU (SR 1ES0 ke
selgsted fram thogios@tomsphg o:faitpamtmnfngragm,amgmbmgga abcbpcnlyanmnn
| £ h h
il BaB R 5580 VLBl PSR i BEBHIR
ch@ged hdsqkbote. oThit Ifomluilam\m obi ba ukedl tbarept avinkles By applying the

conposi.ti on con otulinumtoxin and a .
foff R R ee Bt i, heSrel b s Mt Sl e te dppti atter
apglidagichefkhp @sibiavied.y charged branchi ng groups. The
associ ati on between the carrier and the botulinum
[00019] N i SThE NfoeravlaficBt of [tAOO0HT¢ntibAI Sari kBN bE Oﬁlsea| &0 treat

i des net hod of. adm ni st a batuli xl n
hygﬁgléh%slfb j Heamprh iR goqtﬁw?letaﬂf ?Jy Hgﬁﬁ‘feyrlwwﬂﬁ FRPLGRE 9
anOfre£ BF tskial Uik GbridIRionl RF ekt ihRatiGOhAd |0Bﬁ’dﬁall§3)ﬁbﬂlyinﬁ an

conjunction with an effective anmount of a carrier. The

OC%flPﬁl%%enh%fEer‘éiarﬂ%l ymeri ¢ backbone with attached
‘ﬁ(gﬁl tively charged branchi ng groups, and associ ates
(00281 c ov ar@rienasiet pf thidnvissliqn i Fﬂﬁf?‘t’lé@(? kit far@gmamstration of

a FRIOLNET tAEPREY sOfjedthi Bhel 1Y BRI 'b%tuthﬁurﬁrt@)‘ﬁhqﬁesent in an
formul ati ons contai ni ng a botulinum toxin,

effsefisier quyount, for fransdenna delkisondereaf anda camigr thet h@a?smdﬂn@lc
baBBIRE "with attached positively charged branching groups. The association

between the carrier and the botulinum toxin is non-covalent.

[00021] Yet another aspect of this invention is to provide a kit for
administration of a botulinum toxin to a subject. The kit includes a device for
delivering the botulinum toxin to the skin and a composition containing a carrier
having a polymeric backbone with attached positively charged branching groups
selected from — (gly)ni-(arg)n2, HIV-TAT and fragments thereof, and Antennapedia
PTD, in which the subscript nl is an integer of from 0 to about 20, and the subscript
n2 is independently an odd integer of from about 5 to about 25.
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%ﬁi .} er conprising a positively charged "backbone”
I'ng positively charged branching or "efficiency"

groups, as described herein. Mst ef erably the
posi ti vel y BHEFJUEESCRIPTION QETaHIFQE@WHgFﬁ posi tively
charged pol ypeptide or a positively charged
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inbGRIA cHEpRe! Spaictdcbner Sweating, treating
neurologlc pai n or m grai ne headache, reducing nuscle

[080251 TS, [HiAMEN isNOpMftograph depicting the state of the hind limbs of a
mouse in which the area of one limb was treated with a composition of the invention
and the area of the other was treated with another botulinum toxin-containing

composition that did not contain a carrier according to the invention.

[00026] Figure 3 is a photograph depicting wrinkles on subject’s forehead

before and after treatment with Revance’s botulinum formulation topically.

[00027] Figure 4 shows a Mikrosil cast of the forehead (A) after topical

treatment of wrinkles with Revance’s botulinum formulation and (b) before treatment.



reduci ng acne, or reducing or enhancing an immune
response, by topically applying an effective anount of

weuals/ca4xenposi ti on, preferably to the skin, oPC&US2006/007830
subj ect or patient in need of such treatnment. The
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elfskg€h the area of one linb was treated with a
conposition of the invention and the area of the other
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conposition that did not contain a carrier accordi ng.
S TSP A 419 G 0GB PP GRRE e YRR Ao
cHBRUGY hiifladHaf?k| €s on subject's forehead before and
after treatnment with Revance's botulinumformul ation
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t d | B&eks | i
Ralci eSS b e SV Gy
Betoapbis Aisbetit p@tldﬁlsqan}m of carrierchlans. Beyjteate dswielrvalienes ratio
[
top%s{i{ge r%glug FSidh g W,g»@%@ﬁgglﬁgangy i nined byIWitRR AROYS
W1th P<0. 05 N—10 patients. Figure 8b represents the results of an experiment

demonstrating efficiency of botulinum toxin therapeutically delivered across intact
skin as a topical agent using a short peptidyl carrier for the treatment of axillary
hyperhidrosis on human subjects. Graph depicts significant reduction in amount of
sweat (mg per 5 minutes) measured gravimetrically 4 weeks after treatment with
Botox plus a short peptidyl carrier or carrier alone. Results are treatment values as
ratio to control value for both timepoints, with significance determined by Wilcoxon

analysis with P<0.05. N=10 patients.

[00032] Figure 9 shows photographs depicting Minor’s starch/iodine test

before and after treatment Revance’s botulinum formulation topically for the



starch/iodine test five days after application of
Revance's botulinum formulation (A) and a control
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(0601 T i Caame dat Figirdad(ahyhWd aoxas foral gé‘ﬁéﬁtl&ﬂ tfdllowing
P<0.05. N=I O pati eni Figure 8b represents t E
appliedlipR ©f of C%{Wobiwu atigh o deRplR <t hrmge e FEEs dRQY shews

m{RRteUbicl UBAd:Aioh TolldMBi2ipltatiea bl dpRel iR¢@4RE BAEKQERition”.
intact skin as a topical agent using a short peptidyl
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anB@yiput @bmgeskmregmbrem agdydqnescompopnd placemsntont r ol val ue
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[00038] Figure 15: Representative photomicrographs depicting streptavidin
staining (blue positive) after topical application of: biotinylated botulinum toxin
without carrier (control group, a-c); or biotinylated botulinum toxin with K30Ts

carrier (treatment group, d-f).

[00039] Figure 16: This figure shows the percentage of muscle for reduction
for NNX with K15T2 (treatment group), NNX without carrier (control group), and
NNX injection.



illustrate typical benefits observed after treatnent

With carrier+botox in starch iodine. Al though sone
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donor conpound placenent. [00036] Figure 13: Increased
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(b) K30T vs. no carrier._ [00037] Flgure 1
ot

melegyle haveg cifpieneanapns. wsadessrdied ipretpe Pas esen Aopnd st e

trabS¥drD sYHRE Br AC AU 03K ShaBREd HBE thilin S0P GHARiSIHLD
nodel Wwas eval uated using nodified Franz chamber.

transdqraalhety mysgles arid/arefhienslan-espcipted lewures pitie dranspert oreprs
wﬁm‘(‘%\/a%h&ﬂ&ﬁﬁéa%i%ﬁghheﬁgtﬁﬁn Qe depicts the mean and

standard error percentage of topical toxin delivery

SS Gi : f; |
9502 PREERIGIN Dt A0 0 BOLEAS: LR Rl S
uqﬂhlo ttolrist soge apihord@pie eindgions, ragre pvdfeliably sindematriepst binoe
t a f o hi-ofi nyl d
A Dbl RS Ee 285b LY RINRL bl B0
used hd:IBmt mearls dhag (theigndpupl in Iqum;tlbm somaing fuhctidelitses dat pieeharged

o SES TR s < QU SR8 A D

Whmh ban%l:ﬁﬂiﬂa p{dsitﬁatlim underugptdin sdBonaplidee tinddtins,isech as pH
ch I(Eg%rs1 tir{ 1%|6 se olfl %Eﬂnary amines. More preferably, "positively charged" 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.

[00045] Generally, the positively-charged carrier (also referred to as a
“positively charged backbone") is typically a linear 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. Preferably, the
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NNX i nj ection.[00040] Figure 17: Photographs show ng
reduce forehead winkles after topical botulinumtoxin

woOppm/Ad268iunman subject 1 is in the top row andreujSems/007830
2 is in the bottomrow The photographs illustrate
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interactions, hydrogen bonding, van der Waals forces, or combinations thereof.

[00046] 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
molecular weight of from about 10,000 to about 1,500,000, more preferably from
about 25,000 to about 1,200,000, most preferably from about 100,000 to about
1,000,000. One of skill in the art will appreciate that when amino acids are used in

this portion of the invention, the sidechains can have either the D- or L-form (R or S
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or co nations thereof. [00046] In one group

[09648?E MbodiIRALS of 118, Yol Med RBERS didBAakD BRdGpd Sarfibe

appended that carry a positively charged group. For example, the sulfonamide-linked
backbones (-SO,NH- and —~NHSO,-) can have sidechain groups attached to the

nitrogen atoms. Similarly, the hydroxyethylene (-CH(OH)CH;-) linkage can bear a
sidechain group attached to the hydroxy substituent. One of skill in the art can readily
adapt the other linkage chemistries to provide positively charged sidechain groups

using standard synthetic methods.
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- SO2NH ), net hyl enesul fonam do (- CHRSO2NH-), .reverse
[0805%] on anile é‘n?ﬂlﬂl—lg@oqlmelﬁn dhep BeokbBRATeROTA HS AuPPHtRe an

pc%ﬂg/eg/rm}%?%ﬁdll) %e %@ artURRhAS to hiRY 1yR#@NRRhaif Samino

revi
groups. The polylysme may have a molecular weight of from about 10,000 to about

1,500,000, preferably from about 25,000 to about 1,200,000, and most preferably
from about 100,000 to about 1,000,000. It can be any of the commercially available

(Sigma Chemical Company, St. Louis, Missouri, 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
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about 13, HIV-TAT or fragments thereof, or Antennapedia PTD or a fragment

thereof. Preferably the side-chain or branching groups have the general formula -
(gly)n1-(arg)nz as described above. Other preferred embodiments are those in which
the branching or efficiency groups are HIV-TAT fragments that have the formula
(8ly)p-RGRDDRRQRRR-(gly)q, (gly)p-YGRKKRRQRRR-(gly)q, or
(gly),-RKKRRQRRR~(gly)q , wherein the subscripts p and q are each independently

an integer of from 0 to 20 and the fragment is attached to the carrier molecule via
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i b e et e peel el Sl oed car 1l
anAQPREN GhdigaSitivaP EniB&d biakéhingd ghupgd Such carriers are useful for

minimizing uncontrolled aggregation of the backbones and botulinum toxin in a

therapeutic composition, which 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, more preferably less
than 30,000, and most preferably, less than 25,000. When the carrier is a relatively
short branched polylysine or PEI backbone, however, the backbone will have a
molecular weight less than 60,000, more preferably less than 55,000, and most

preferably less than 50,000. If, however, partitioning agents as described herein are
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mul tiple positively charged side-chain groups, as
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side effects, but that still retains the desired botulinum toxin activity. The botulinum

toxin may be any of the botulinum toxin complexes produced by the bacterium, as
described above. Alternatively, the botulinum toxin may be a toxin prepared using
recombinant or synthetic chemical techniques (e.g. a recombinant peptide, a fusion
protein, or a hybrid neurotoxin, as prepared from subunits or domains of different

botulinum toxin serotypes (see U.S. patent 6,444,209, for instance)). The botulinum
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caﬁi@fr&oéﬂlfehp Qucht eoulf‘f% eﬁcsgib M&b&)&% tﬂg célgfosmyﬁp %g%on’tam

pol yl yS|ne an ones nay 'be U
Oﬂlﬁ/h iingeedidnés rmicebm mploabp@lmmawhmtah @r Icpﬂmuml yorusasitons,

t er r%P l; | n%%%ﬁ% na'yplpa%ng&uﬁ &lllSO’cgpqg)nl 099‘1%? L?}gclﬂe or
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e, a
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undue toxicity, incompatibility, instability, allergic response, and the like. As
appropriate, compositions of the invention may comprise any ingredient
conventionally used in the fields under consideration, and particularly in cosmetics
and dermatology. The compositions also may include a quantity of a small anion,

preferably a polyvalent anion, for example, phosphate, aspartate, or citrate.

[00059] In terms of their form, compositions of this invention may include

solutions, emulsions (including microemulsions), suspensions, creams, lotions, gels,
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the present time, seven i mmunol ogically distinct

bot ul i num neur ot oxi ns have been characterized, nanely
woabasioosesn neur ot oxi n serotypes A, B, C, D, E, PETAS006007830

each of which is distinguished by neutralization with

pdwR; P&k ftificad E‘&l{dttﬁ’diqﬁﬁ COI-’BBSSIMIS Whd dMgpBi¥dtidn to skin and
serof pes are available from Sigma-Aldrich, and from

otlmtamee MéhgTecte compositioNhEIRE b sody Sweh SPIPOSItRS fay |copiain,
in aﬁ@iﬁbﬁ’ tEE bSRAHEE Rxin'd} ¢ e£ i g%e%fe%s%?ﬁ@al@fused in such
botulinumtoxin vary in the ani mal- speci es t hat t hey
prafidcgse tsugtn ds | antimierolgely,emiotsiuriaerd andr b}t rgipnofgentse penetration
gRls Lo S YorfH s, AP 3P lorhiflid YREScoRonRO LMkl MY
oxi A, types A an , are avaita & Cormercial | 'y In
ddftargeni, at ¢m<nihelfts:arar1t1m&id@m&a nfragpfncese rﬁlbrsn thiokedietsi ovages, Todoe
a S co taln d |n
ab’&?rlb%rls,g%ye%(tﬁg\glc%lgn L4 egetnr - P mae%r %1%; ﬁmgﬂﬁﬁpg %nesthetlos
arftisitdhngiditives,t bozaiésah extraO SP6T{onjng @gedlis] Yqrkering sr 11ghten1ng

t aj.ned t of Elan h the tradenark
oSG PRRLITT M GUDGAT 8 BB PINHRCTas T Gr0R of e R

th@fém;)@l_iiibldcﬁﬂsmﬁﬁin‘s fahéphﬁ&xﬁmlctlﬁms.can alternatively be a
botul i numtoxin derivative, that is, a conmpound that

[oboa)] bot ulh Npbmiduliiyn pREdriedi bybéiine@ON R BSMPEELionE THbdlde

hem cal funct.i ona alteratl ns on an art_or
RN Ik L P y %a%emsr%ﬁ ferally added to
11161%9:@”@1% NAgtbsifiabl MR BahpsitiddNsd ax it SnakEOthe |aﬁ)§ﬁ@ﬁ6ﬁ%oﬂtﬁ@
botul i numtoxin may be a npdified neurotoxin(e.g

COROFIGPB RISIETRRY BIRraassurate. |Adldiionglhe these pgeats sing Pa@ieafsthe
aRELR ERulintROokinfdnf sbRALAGSEh d@ﬁlgc&ffp@'ﬁfeg tbRis&o cause a

native, or a reconbinantly prodiced neurotoxin or a
degeseseyiat tho excevin @%@mwlmh@rfe@fl) Prgiculafly tpapfereed ageats are
thQ&et tH!lt' a'i]éj{i[ﬂc%%b@ aﬂ@&lo 11991‘?%5 Wi’th tllﬂaaﬁotﬁﬁﬁﬁl ttcmﬁiL afchﬁ%l sthé@

way that, for Instance ances Its properties or
effielenayaddls tondesiticabinepleiedin @pssmgtskin. blhe geHng agerts may be

r I T
c%%{ eQI?]lbor%Q as%g e{h%g %eﬁtgngt{}g;gs ¢ %ﬁlr(g(g?ﬁ#)#fré]%lw se C) for
exaomi. dx e«smqoembhala:raehti; yheth&lhbmntt@nn/ varpiera®mpbos fdnmdlated in

above.. .Al t er.natj | hum,t oxi n _may :
o EORPREPL AT BE TP b e HBTREI oy ey eehslT o o sty
cdnitifig 6 bemlifan g)xnﬁcafﬁﬁoﬂhlpm mhayftepiliectd, byaidﬂmglpolyethylene

iR or Hiattir et boRinR dioo oo BB FRORRTiS: sAon i

coneiiRIdWAESpré-SaLedkisBoud b b isuéh A4%ipBA® Mastuizst ance) ) .
The botulinumoxin may al so be a portion of the

[ooven al | rmlges *}@lﬁdﬁabf hasSinRe66n ﬁ1|352‘6@t1dnglljaﬁﬁcﬁﬁ8 partikiening
necessary otull oum, tqQxin act ivit and I n_ sucn case
ageRy- e Uddierel e “BUEPIAEA458Y s ¥y osBibpraRb Tt b the
pro iy %x@véﬁ%@%ﬂ |rrﬁnmﬁ£iﬁg LAGHARCE SchhiSdIRA RERLAIIN. of the

Addi‘tional |y,
botulinum toxin with the carrlers of this invention. Partitioning agents may be useful,

for example, when a concentrated botulinum toxin solution must be employed due to
volume constraints. In these cases, the partitioning agent keeps the botulinum toxin
dispersed, thereby preventing aggregation of the toxin that would otherwise occur
without the partioning agent. Generally, a partitioning agent is (1) non-irritating, (2)

does not destroy the botulinum toxin, (3) does not confer any increase in permeability,
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botulinumtoxin may be in the formof a botulinum

toxin precursor, which nmay itself be non-toxic, for
wonedcaew3a nont oxi ¢ zi nc protease that beconeBCTMSRMD6/007830

on proteolytic cleavage. [00057] This invention also

(4F! Qﬁ&ﬁmgl?atbfé aﬁcf1 @taglg NGkl HS&, Qg féoﬁm:h%éd O (‘3? Qoes not

m xtures of botulinumtoxins, ouhdueto helr
intgfere avithepiniengs ef tedoin epdthei t@gsdenmétqafr@g & gxamgle; ¢fiim

sultt% &rﬁfr’ %egy z%%gﬁ 8 bfatk? gEt@@ﬁ e ﬁl@hgi"en%g @nﬁb@ih‘ﬁﬁt@ OIS

th-care or ‘cosfretic industries.
les[s01h@5840°/0nﬁrib5| qompasitiof, 4ndi moptnpreferdtdyn leee tpned%r abltye
Commﬁe form of products to be applied to the skin or
S theti um of subj ects or patients, i.e. humans or

oftiaf . BN ot RS Vo RC AR W e HBRUARAL 100 T
ofd:onﬂﬁeamtthxmeh @tSenil nﬁsrdhﬂl,onf mntheextamﬁ emlt maﬂypln@ly observes
condi.tiqQn I I
e o, B M SRS bR ARl R Fud RASE
ac?{/ityer thgvel@ér, p}aypxdalmgw oot BIORRP aadmpmsngafagéxﬁcﬁﬁb/ dctisisyu és
.n_ general .t onpo b X h
B iR RN H DG R R EORRT TP AR G aatrpe e BHE
1.0l 0BPENACe &drﬁﬁl@ﬁorpltﬁ@ |ﬁEIB£b@1I k}Ity,GﬂillleXteoalﬁﬂﬂtﬁﬂo?thlt 8.5 r?]l in 1%
carriers or _exc ents n t t t
angha BGH BIRO Q‘V%N*ipﬁHIPéOdé}aﬁéeﬂgo‘ﬁH’&%gg&‘fe‘isWal by
OGBS0t Bt b B it v

art BEIAGL QRS BothNRin® @dxird BorhRitiead topﬁg;fr@%Ctﬁél tcbi@plexon of the
cosneceuti cal COlTpOS| ti ons, | ncl

toxar ¥k ¢l BRSTAIY] Shagged Jrslkione catrice al Ay, Rawel prgppgn the art,

bo@lﬁfnﬁhlefml @h&hﬁlyoé cﬁﬁgIeH r@f dikfeRnt ?ro@éi"ﬁsr isBfe OfeWhich Gire
mediumthat 1S conpatible with the tissues to which

POtShlefylyvahMge@eanéQOele whidth aretnsgstivelyeshaiged) déficause|the gxact
di?rﬁﬁ{tﬂ;?c%é %allnkéfneﬁﬁccﬁ‘ Rhakxsn Vards dég&ﬂn%e&? e solfe@b the

he conpoSitions or conponents thereof so
toxhasxt malyébg that dosilingmtdxén from oggain jspuressritas e lowgrtpronehdtyelor

com zes Snov)(x)(nrtléi ;Pog§$elg @ha&?edbbea?]&ljt%?%sndeg&?ﬁg %Fﬁe%l}fyflji@?ﬁtve ; 8}1%
aspﬁs pbtiseinvattion tidve Idlsk@ermatdplmddmgl aatodigo-cargedsintondmidge
tocsélﬁkt} E’ﬁfu;hgﬁlglnt%ﬁg % 'y ee?fné‘é nderpq%:ag nnclsd RSTAeg o8
1n6ﬂé£’se@ Apdrhaidh1By. | S‘ultaﬁler&SIﬂﬁIEs} (6333 smhd)hge#mﬂijtaniomgmdgél'shmclude
sodRRDRoSHT GrauT S & SRy ey ameraton, vke MU BAAE

[088&?phat %ompo 1ta1cr>rtlsagc%ord1ng go tthls 1r?vent10n may be in the form of
controlled-release or sustained-release compositions, wherein the botulinum toxin and
the carrier are encapsulated or otherwise contained within a material such that they
are released onto the skin in a controlled manner over time. The botulinum toxin and
carrier 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 carrier may be encapsulated together (e.g., in the same

capsule) or separately (in separate capsules).
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[00059] In terns of their fopn, conpositions of this
i nvention may include solutions, enulsions (including
woierememeB si ons), suspensi ons, creans, | oti onspPCT/US2006/007830
gel s, powders, or other typical solid or liquid
[00@5HpOsSi t &ﬁﬁ% ﬂﬁﬁ@bnﬁp@ﬁiﬁ&ﬁsp Hd_:s@ﬁﬂjddoﬁertaig, %Btuﬂlalﬁﬁ Csitoﬂl’?]lh@h be
i ssues re the, coppasitions may be used.  Suc o
deil&?fﬁ%&ﬂ P URESH YH&{B%I?W,_OF P slerduiar shuqhyes WEhiBdhakith ifn
arl EfFdctivadoGRhié pRiduceOphaysid, paidaed RIMxatbn, RERAE ¥orteRHodsN
such products, such as antimcrobials, noisturizers

Prayat Ay Rlieiatcotpase Atioe plandiar Quingh o&gHist desired effects. Local

AdiK 65 B URHoUEBumaSth $ fhisShdme DLl Bord Eosﬁgéh_tehﬁ,tﬁioﬁs, QdduSe
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toxiAKY 8nd alow suore pragisafessge opfimizetien farideskasheffests wiatius to
iq&Qﬁ&e%@ﬁﬂ&Qﬁ?ﬁemg%ﬁéﬁUffS’ coloring agents, powders,
ally inc

and option _ udi ng anesthetics, anti-itch
[0 Ll Vegpe Q%ﬁ&ﬁcﬁﬁg of¥e"i#¢dnHon 91%“&?11'&958 ?I;bgtoazglﬁﬁﬁig‘ter an
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effecide, anpuneefathe botplitum teaino | Bhe terinl [effoetis aprountd ab vsedihemin
| g VLl t.am {Ci | |
B8 oS B b Bt 800 R IOTRARELAR) e
the alepiosi tiusndari parblysle ogedthérnpiolmgeal or auesthaic effect, but that

. V.S | ty-dmodi fving agents., These.,agents ar.e general |y
w88 L TR 08 PSP BTG5 Gy BRRb R AR EA LY
Dafred effevtdiaclidctha pyidaten ofawertaih nikelecwith dwidinh of] foaiaktiice,

and .nor.e accurate.. Addi.tionally,. ese a ts help to
BT I, i e PR kit el 8o ihtsn o
adjusting dicyd] n@pedidnce Wi oBer WRIFE SudlD of 3HERIRE BRCERASEShE the

the activity of the botulinumtoxin. Particular]y
COHP&%%I&O‘H efsRogihelinghatippmeut diom the sppet fardhfregeral

redTt of!l LR0Tae téhsith! hThNRsBEAHOh S BHEDX bdheAE kénel tof MMschie
efficiency of the toxin-carrier conplexes in crossing

tersgqny, ganﬁfeef&‘@‘[efiiip] &e&@@rﬂr@s‘%{&ﬂr@e The pergpqyitions of the invention

m&dntiP 8L at el 38kt iR AnBERIYE $he HUAAUASoxin for application as
hydr oxypropyl cel |l ul ose (HPC) for exanple. In ggne

a spglodesedterBnent, los Moy tba Mot pencendiatnde either &ur dilotipn aixthé place
f : j 0s.14 an A 2-49 C.

of terhg%ﬁeeﬁgfﬁtﬁgn@i%%%@%t?ﬁg¥hg%§olg?%o g%h?%i%fﬁ&

positibely whirgerhraross of des mventioppapbekinua yoie cal be pddinkered

' Ly, I al..(PEQ . | n_other .
kAR b0 B oy BB e o5 PRl st s
otleominiscxdal spiagrhs, puyperhidrostd, adnscarusndigient slsevdigehinathe body in

taphi.l (r) noisturizer. [00061] .The osi.tions of .
i SO At RS, 5 S5pay 5 Aheefre | PR R s
admfiesiérsd topscallp dt thasdeimal dalivepptol miidcigion ¢ @B@Hkin-dsSocatdd

substa?ﬁe or, addjtive that has the pro
n

ety of
SURFRAGR nf RS ATIYPISTRUOR MY i qradenAGi Xa P lse (o e 5 s puldsgs, back
(inBBIGIE J8¥10PucRf, akil@, palms, feet, neck, groin, dorsa of the hands or feet,

elbows, upper arms, knees, upper legs, buttocks, torso, pelvis, or any other part of the

body where administration of the botulinum toxin is desired.

[00067] Administration of botulinum toxin formulations according to the
invention may also be carried out to treat other conditions, including treating of

neurologic pain, prevention or reduction of migraine headache or other headache pain,
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botulinumtoxin with the carriers of this invention.
Partitioning agents nmay be useful, for exanple, when a

woanmaixeat ed botul i num toxin sol ution nust beprempiseneMo7830
due to volunme constraints. In these cases, the

pre@itiont ¢mﬂﬁ@0ﬁgﬁrﬁcn&eﬁ§‘$enh&€ ObQ&;dﬂCthﬁftd?%blﬂa or dystonic
dis reventing aggregation of the toxin

erse t her e
coRtFERONA TSR ﬂ@ﬁﬁf Wb Sl hPrerRton; Prereduntion ghisigptoms
assBEIBRY - wide bR, of BRI hinlifGis2 98McilgS h{ddrsecretion or
non-irritating, (2) does not destroy the botulinum
swgq%@g,nredle@}g %gglalp@@g mqr@rresmqyseb AE fresment; of other conditions
forP TR 3R lmga/an@ﬂ)ofamfnqﬁl fo&ld ?Flll‘ﬁeécﬂ)q s alefi daggésfealcﬁ
si zes, (5) Is uncharged and does not interfere
Peliﬁ@wdcon'pl exes of the tOXI n and the transder nal
carrier. An exanple of a suitable partitioning agent
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0 ORPOSi t

ooy TRy P, BT ' MR TR pgay

Supyisingly, gimieistatiphef bothlinal e desmibed demingnaydipuarrisd out to

redoE RN Rk bRl kBl O kol Rt Blin
to bé ééhV(ehaﬂ Hyotnudlieradnaotite of mdminiidtratiod) |tlltnrttbym’mdm§ng sl oemplex
at.ion, d thus |.owered, acti vi
e e oA s aget T S R ot yeator oyt T REE o Biipe
iminSindvBiefionbd1 ed aﬂ@ansafﬁ)e fboﬁﬁnlhﬁwtcﬁmﬁt afidit® facilitate repeat
concentration, . ano r Bot. ox 1.0
adguggraNpRo WilhaRl Hg?lf"%‘ie?aéeﬁ H% I }n AT t(fzueWﬁPV%y me

et bé piebaBd ahd drtoplidall %éﬂi}ﬁl &Rl 1dgpolsed ¥or
COlNg% pr odgcegs sol utg)lla%ﬁs 0vﬂlt hjtf ul | gct ivity, [O 8683] In

eXqBRIE 4P rPTRVIS0 AMMERERIONF TEREEINENVASIONS GFoteins. {9p-cxgmple; for

chlmﬁJoM@ %ﬂﬂni%tidﬂg %ﬁth@ﬁtelnj%gﬁj(ﬁﬂ 11 l3€ i @b tleb tiUAMy i@ Xehune-
onposi ti ons i nprove the conpl exation of the toxin

relwed BCtEvityo 8 { @fwrlye enet e trieya d b rpenogak pf Bie bopdinpm taiin|
su#ﬁ@l@ o) aﬁm%r qul? & to 199&11‘5 Iah Hﬁ'rﬁhﬁe% gﬂnéesto ?“kt%ﬁh UmBoxin after

corrp er_em prot ei ns, are
appltssiian arel sprigsrdepigatiamsdf ome of which are negatively

charged. Because the exact distribution of the
[0096%p onenMsstafrelerablys dhei somumsitions ereprdrunipigred byt dreunslouhoe

dmgcftlo%l I?J? atp nqan 611 (ﬁﬁ@kﬁeﬁ  cal [Eaﬁroggstléﬂai n?ﬁ@y%g%%} Bk {dnffstered

ur ces has a propensi
in g eimple eveatnemh om\n_ntalsetlbseofgmsodw wredtynents anvgeiijnfb abkimngtermal

del?v%\%yé”? %g hqlgr{ltech)gm Cﬁ(;irg ﬁ%&g{r%os?% %}enﬁgnegt Of t ﬁon%]fosmon a8,
deqeaibathstions idappligd tdpiraly ehthe akiul dt mwmdtmnmmsocahds\e where the
efficiency an fficacy of topi adm nistration.is.
off it BAE TP tERe rpte & obeie BRI FaT R o
appsliet GlireC@P lty Y Slein,bit 116 @eFerbble |t dDver the treated area (e.g., with

Cetaphil® moisturizer) or occlude the treated area with a barrier (e.g., Telfa), in order

to prevent the solution from drying out, which would lead to a decrease in toxin
activity.  Because of its nature, most preferably the amount of botulinum toxin
applied should be applied with care, at an application rate and frequency of
application that will produce the desired result without producing any adverse or

undesired results. Accordingly, for instance, topical compositions of the invention
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sodi um phosphate (5%, PBS, or 5% poly-L-aspartate

(e.g., with a MVof 3000). [00064] Conpositions
weacewrds2sg to this invention may be in the forRCOUS2006/007830

control | ed-rel ease or sustained-rel ease conpositions,

sho\l\,ﬂf b éé)%flé(b& gqglre ld)k Trgfﬁrgbblg?(l'lptoaa%guttj@ 06@‘% ﬁEabW fom about
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desired effects. Local delivery of the botulinumtoxin
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|num e term e ective
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PR SEENS FOTHR SR L AHicR S TRgt Foraems S dfimans or
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of muscul ar tension. The | ast-nentioned ef

dog@qéeca!ctl%mu b@rh BPusaedglsand humansy It 15&%5??‘16’8(1 él?aﬁ aupsien ph
thd 880 glﬁﬁge rga |aSEMARIO8 abrddife £RBPASLd ERBSa Sinilah€ffect as tape
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I nventi on contain an appropriate effective anount
strgrfpitghe bot ul i num toxin for application as

[00072] This invention also comprises devices for transdermal transmission of
a composition that contains botulinum toxin and a carrier that has a positively charged
backbone with attached branching groups as defined herein. Such devices may be as
simple in construction as a skin patch, or may be more complicated devices that
include means for dispensing and monitoring the dispensing of the composition, and
optionally means for monitoring the condition of the subject (e.g., monitoring the

reaction of the subject to the substances being dispensed).
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a single-dose treatnment, or may be nore concentrat ed,
either for dilution at the place of adm nistration or

woaooceeesn mul tipl e applications. Through therasasefos/007830
the positively charged carriers of this invention, a
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contractions (whether subjective or clinical),
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giP0L A6 daM GreftlilyChd BlteMinddy B6F BlAG3, Sby E&RHEHMRone or more
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[00%75] been I gw@éttb@m@ypntp@raﬁ@rqmnse[smgg?d or admlmstenng a
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protei ns described herein may also be carried out tor
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G R AR R e b
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conpl ex repared and app]ied topi.cal
ef% N ugf, of éap'eg grﬂgegl F(grexanpigie a comp(?slt?on contalnmg
the carrier may first be applied to the skin of the subject, followed by applying a skin

patch or other device containing the botulinum toxin. The botulinum toxin may be
incorporated in dry form in a skin patch or other dispensing device, while the
positively charged carrier may be applied to the skin surface before application of the
patch so that the two act together, resulting in the desired transdermal delivery. Thus,
the two substances (carrier and botulinum toxin) act in combination or perhaps

interact to form a composition or combination in situ. Accordingly, the invention also
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exanpl e to provide inmmuni zati ons respecting vari ous
proteins, for exanple, for childhood i mrunizations

woRodsmas268 nj ect i ons. For use i n connection w t RCT/US2006/007830
i mmunerel ated activity, an "effective amount” refers
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[o00BSICT | bemeahmmsﬂtlsnsa s inndl methmide af Ithis tioventien skaw fert thg

| ocatj on or ons, wher h effe
delévr‘?ﬁ’o%ﬁ ﬁ‘gtufé R uﬁh %g‘ﬁ ik %cdm é&lsénﬂ% F(?tg%ﬁra )
imgrobdd pmﬂnacﬁkﬁiﬁtﬁﬂsl afl additi@s ltlieycahd)artohm actkds ra, stabilizes reducing
preferable to cover the tr ated ar ea 151 1% 10‘{10 00-
the@@@%&ﬁ VpiEn aFRTODURTPSS (- by MERADISEIIE: TR Fangiedrom 4%

600M B 8r DREInhhant €sctim  aAlBUHhi@) rangthgOHider 250 300 en@mt aridhe
sol ution fromdrying out, which would |ead t

polyarselaside stahilizers 45d efélil phford \penqhicial a%d@m%ffns iR W}&Wﬁ@"’m“
to qgéhooﬁilﬂﬁlﬁr@;&lny fh ead@iﬁ%’ Nihe OdoniRbibAN B E@NbR PR AIsk e
sho pbe applied with care, at an application rate
physielogie exjionmpnts Withmbl raeging Gamahart 44 \%la bepidtt@ad gy thus
ha\gje kﬁ g ?Hr 34 Ic sithau Scchd%éLfG 10 i RBYHAINE Rt either at
eS| results. Accord ngly, for instance, topical
roccmtan@sraltur@nlsundﬁrlﬁﬁeeratvd@deWhoul d be applied at a
rate of from about 1U to about 20,000U, preferably
[OGOﬂ@]m aboite fallowingabre UEPreBNROBclurnles alifhet Bxemioper Theyp
r e n
o A B R R Rl oS RS Skin
wxmomtreq)hh@cdvellemas@hﬁmtlm ofths e @oxin pebedrdizeredr aI | owed
a shorter dwell tine on the skin prior to renoval.
[ 00070] Proper preparﬁ%ﬁﬁ st he skin surface prior
to the application of Eotullnumtoxi n/carrier
conposition is inportant for maintaining the efficacy
of the solution. For exayMPEE 1t he introduction of
surfactants on the surface of the skin for the purpose
of cl eaning Oﬁanspkh&ai:zebahhﬁmﬁnomhmslkzbn prior to

application is surprisin t er.oroducti ve, because
the surfactants H’p%’e]g?vaf‘g %“é’i‘??g‘iﬁ‘rf‘ﬁﬁ activity of the
i num .t oxin cC even
[O@%ﬁeque 1 g% W@g&moﬁiﬁm&ﬁ% efuss‘?eo\f & r%?%%id %Lug@ e?[roa peport
a 1P bbaplex e@hmﬁmg heineot MbélalirotetMbatilman tbein asobsitiaciskin

Eve e .
aftera sgngle time administration relative to controls.

Backbone selection:

[00079] The positively charged backbone was assembled by conjugating —
GlysArg; to polylysine (MW 112,000) via the carboxyl of the terminal glycine to free

amines of the lysine side chains at a degree of saturation of 18% (i.e., 18 out of each
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extrenely gentle surfactants, such as those found in
baby w pes, appear to cause this phenonenon.

waeewrodszwgl y, in preferred nethods of adm ni st eCTNg2006007830
conpositions of this invention, the skinis

10%r§/s1ﬁé c&anfRds lfssh&?u O% QL%BﬁAr VS zﬂgl@ Q:P&ﬁlﬁéh BéUkMoﬁ@%%f

pears to ve the tratsd transport of
desigeattrthQNR urhhe @nnﬁplrm@@amww ur[rmwf?«fd] po&ﬂmlm tlgsignafed
¢ sh : | eum
1{ §1gﬁl‘§ pdr'fllefg?éé §8 a%tlp ?L@%ﬁ\?%t&tﬁee%#l%%bo Al ﬁ@:ﬁé%&%ﬂ?
tOX|n/carr|er conpl ex. In principle, the process of
Tlerapepsid aggnt he skin should |l ead to enhanced eff|C|ency
of transdermal transgort of botul i num t oxi n.

[00989] net hBQtor@ebrand ok botplugh toxigk Ar(Allgrappyps %ﬁlﬁctedeei? tHis
Xaupl:e foohhe stratum
m@orne&nﬁﬁ%iiﬁggﬁﬂ unégg%g?ﬁg%#ﬁ%kgngggggrs to reduce
t he act|V|ty of subsequently applied botulinumtoxin.
Bmﬁ@ééﬁuﬂéélQ—Lape strlpplng (i.e., applying tape on
e surface of the skin and then_renoyin he t %?
anﬁ;éar s 118 BetimR S BeVaSTETBEHE RO ACHF N’ tBoar ikt

1n§t93&'t15‘nsa nﬂn %ﬁ@&%f riggl 'f!f‘dtén@ Rvals NbidiRl Iatda0NHe ar@dﬁla&damjfold
humans. resuned that abrasion of the

melgr PEEEEs qfe%fo- SLeHeotis@igee SBemste T&ad%bfle\ﬂmw%wt was

w&%ﬂﬁéiﬁﬁﬁk%“lar effect as tape stripping. [00072] This
Invention al so conprises devices for transdernma

[0DOS)SM S$h Oh RhseBarf QURRDF b i)] 1100 bRdhs GRPLAINS aE’s@FnBie' a'fHAl

toxin and a carrier that has a positive char ged

cavadibibatchagian xeess efdtveitive pagshasnig dghvsuy of Bi ldénegwéfa large
ntpz?eroﬁﬁé’] Eorﬁ&igygas deyige ﬁGIHB.y op Podived &ﬂﬁ%epﬂe%n@féﬁﬁlﬁfdﬁ tdrQfe

I n pat ch, or be nore conplicated devices
pmh:at compé:u Bremrrighly lfegattnm ot ensiergprated glyoanst and fyageHular

disp nS|n
m %1?( tox, Qosggvag htﬁléc%gcg% | tcrltogél?lﬁl %reﬁ%é%%ﬁg%t ch%furggﬁ{asﬁnal
plrofiihe oomprglttdneo beagplitdwpohllt. anpldsjvert preparedas follows:
subst ances bei ng di spensed).[00073] It should be noted
[00083] t he Grtwgi kbeled “ReWer: aa & uhity of Beoxelo psit alimmﬁ Ciw 3 U

ol PRI GRh AR, B85y mble

hdr@(ig@ndl@ #ndl @ifgedofo 200t trNdrblytel@fWiltlh ph(b:s@ha,tb ibinffaned sahne The

xin/carrjier solution, eit on_or
e B OBOI SR B TR O PREBOR Y A o Re g poroam Sha
alffibk@a200fmichgited pyitieRs. Such undesired behavior has
been observed, for exanple, when botulinum

[00084] N/ CalGrb@ lable@MYUEQ R0 $0itdIbT BEoxel @ela@ucp;lot (ie. 20 U
pol ypropyl ene surfaces, but nat when the bo

topablcin Rt i MW soutti B Wesn et <o PempeTsY b bR 200

médeffRrs with phosphate buffered saline. The resulting composition was mixed to

homogeneity with 1.8 ml of Cetaphil and aliquoted in 200 microliter portions.

Animal experiments to determine transdermal delivery efficiencies
after single time treatment with peptidyl carriers and labeled Btox.

[00085] Animals were anesthetized via inhalation of isoflurane during
application of treatments. After being anesthetized, C57 black 6 mice (n=4 per group)

underwent topical application of a metered 200 microliter dose of the appropriate
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surfaces. [00074] Generally, the conpositions can be
pre-formul ated and/or pre-installed in a device or can
woeoproepased | ater, for exanple using a kit thatThsueso7830
the two ingredients (botulinumtoxin and carrier)
tr3GRGH: Pﬁlﬁe)d 8 Uhe RERMI %ﬁmmrg‘a@ rbaa@a@h Qée‘l&tefdht?e@hﬁé Ry
prior to the time of application. The anount of
m@w raagot rpAck dhis gegipn i mauﬁhcprolﬁmlps) tanimpls Eémat pdergo
deﬁ)ﬁﬁ(tioﬁerAltbOdﬁﬂﬁfbg é-f{érvfﬁ@ %ﬁtlé“lat%a‘?@ ntI &1&h9§1%nelft194512é§ qua

osition I n question propri ate anount

inbalatfogt q>foC©i, apdrirdated shirl expmicetsi werg bgrwcetnd @hf@l dagkness by

bl{ngg'tg O{D%r‘zté?s d%e%{ela] JéEH{entg Q;&eree é?zﬁ&ld ing bﬁlre%o%g\gf g&ﬁgnso e
re experiments,; such ose descri

cr@rﬁﬂqmﬁ]onlwas @msxismdlo% mdutrah lm?fewﬂ ifgmatih §o 1 difhobsdisenastored

1nr%%h etgrimo(l) unfal aqarar}‘hSt en Kine, ?ﬁe C I(l)wpﬂfhgﬁ( {Vn % %nagafrozen and
emplﬁ}eddﬁmt@dbpbmﬁm nigudliagtiondly| tfinaethobsérsére ns sugnrastized below.

LR P B SO B S
ol 7 SRR SI SERFR ARG BB 24

waAsTEimérfd fovd KRR M&Aw(ibm uhﬂfawmt@xj M A Rdudliae fall@line
ﬁ%@adm nistered in a conbi nﬁﬁ on ocedyre, which ma
pho

fa§ iV eross SPRYIORT WETrAs bapes RN REE

1n|N;B".E>’B@$le OuE0S B¥ieREE) RdrSit lﬁfued%d@lohé"%el%lﬁtﬁérﬁﬁﬁsed @ saline and
adm ni stering them.separately, but in_a manner such

Photpgraphebip caEety gehiken 6P rswzﬂﬁm@ Wlﬂ’@lﬁ“b%ﬂﬂcéliofnét lenses.
delivery of an effective amount of the therapeutic
DL OLRIIhg d®btaltREAIysi®: COMPOSi tion containing the
carrier may first be applied to the skin of the
[0eegT] ect , Thal b@éi‘ﬁifé dwmag) play idBt@nﬁln&d(bﬁ bRiaded obedrved tviee batch
devi c Cont.al e bot The baqt.ul i
1“1“‘89‘( |'°‘H*Sﬁ%§/ “‘B’ég ‘%)‘8 %Pr‘%é" @I{ (EH CHCECS %llﬁerpgfi"l{‘ﬁ
a8 R neinsdliedts to@tadl @& ctivhal b@a b QetB@Siné p¥Bént positive
d carrier may be applied to the skin surface

C e
St%’é‘%% o aaph| Mearieph igrdorhe Erpfat el subseayratly rtermifed fxreach
grt)lﬁgﬁttﬁ' ‘ﬁﬁalys'ise&‘-bllén'lﬁlgnée"ht@h% QasidRd i 51@1\§QBAW®VA repeated
del i very. he two subst ances Scarrler and
MEASHIGH Pﬁlﬁﬁ’tﬂ‘&@""rﬁpﬁafé{e (MhasrBsirkpdesh 64)-or per haps
interact to forma conposition or conbination in situ.
RAGEOrdingly, the invention al soconprises a kit that
i nclTudes both a device for dispensing botulinumtoxin
[09083] t he gké Mmé&ndcidsd-deatidrdl 288l thatvRRMp&MtiveNtor| bikEnylfed
contains the carrier or backbone, and that, is suitabl e

bofypusn ki s 118Pqricd ak PeroRt plofah direa, aftesr singlerimee tapical
adflitiSrdtoh AR $ARIitAG KIUR (“EB-Btox™) or K (“nl”). The results are

presented in the following Table 1 and are illustrated in Figure 1. In Figure 1, the

:1
_1

area positive for label was determined as percent of total area after three days of once
daily treatment with “EB-Btox” which contained Btox-b and the peptidyl carrier KNR
and “nl”, which contained Btox-b with polycation K as a control. Mean and standard

error are depicted for each group.
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conpositions of the inventions, either under direction
wo 2afs/0au26gal th care professional or by the patpPenusmneo007830

subject, may al so include a custom applicator suitable

for that purpose. [00076] The conpositions kits and

met hods thi ny [ a ivery of a
nore pu ;Igl b Ilélﬁ%nuaﬁ%{l ?Ja;} ad \RAH?I%NB{ E‘ﬂ"éﬁ bo?f)lg’c':lfrf fogin arédas
activity and petrent ofdbhlcrosspeaioadiphwaigebok iopial cs. 1n
addi tion, the car.rier. ca ct_a

reduci ng t he naegamls%arhoflé’?g? *%@%WFE?@W”S)
(e.g., human sff 8mnadusgimi n rangi ng from 400- 600 ng or
f ecombi nant serum al buni n rangi ng from 250- 500 ng)

and/ or pol ysacchatdgle st dlitdnzers, |aptdpeap afford
benefi ci al redugti-ons—in-li t he

bot ul i num t oxi n| "YW-4ddi t|i¥n, the ¢omMIddi4ions are

sui tabl e for usepy-RNYSI|d @67 ENVigiBAFRNTS | Wi th pH
ranging fromabaut_4.5 ta about 6.3, and mayithus have
such a pH. The conpo&rfi8ds(Sievifsreiaig?%d t hi s

i nvention may be stored either at roomtenperature or
under refrigerated conditions. [00077] The foll ow ng
are representative exanples of the invention. They
denonstrate delivery of f¥3ANBBE2 botul i num

neur ot oxi n conpl exes across skin w thout requiring
coval ent nodi f i dAeransues effipacyof atenientbatulinupge

deI i vered. EXAVPIOED IERpaypiipn !’lﬂlradm’ﬁéﬂtcab‘ﬂera bot ul i num

N Vi vo usi._n Revance peptid carrjer

3@%? I'Thi sE ?r@ﬁlﬁ? nsrafed dlt g @X@ﬂéraagc@ﬂa%l cgrrier allowed

pe REfidiH tremFdr of 'bottuﬁmlnﬁ AREPAY tdpidaPEBRinEEMRAINGS 2 murine model of
containing an intact | abeled protein botulinumtoxin

ac e s JBeweyks. fhis expepimenisdif @obingicate veheren thet qompiexrprotein
r elbaiuulmntt&lwgé fe@as%d PR ARANR] REMGSE n%@éhslo[:ﬁg)g%gﬂoss:r . The
positively charged backbone was asse
coAplipydng pgperiment By §vs Q@S@lmtqdl fpsvplaate Mhemgb%m)unv taxin can
th f C
t e Rl delied BhdRs Whhcs UORCAE ol EEFEY FIRERS Bipriey
18%autier @gainI@ithout cqyﬁlemancbﬂlﬁ@ubysf theproggi)dues i s
conjugated to a -Ay 3AXg7) . The nodified backbone
wad0Me8] gnat Eeb pashiRely climge€bavkbaie weslagaiatasembigddy conjugating

unrl%(fj}i@fAirgqio r‘b%hngs}/@' (ﬂfW ( ﬂ%iﬂo@ﬁ@i‘é %ﬁie carboxyl of the terminal glycine to

free amines of the lysine side chains at a degree of saturation of 18% (i.e., 18 out of

each 100 lysine residues is conjugated to a —GlysArgy). The modified backbone was
designated “KNR”. Control polycation was unmodified polylysine (designated “K”,
Sigma Chemical Co., St. Louis, MO) of the same size and from the same lot. The
same bofulinum toxin therapeutic agent was used as in Example 1, and was prepared

in the same manner. Samples were prepared as follows:

[00091] Group labeled “JMW-9": 2.0 units of botulinum toxin per aliquot (i.e.
60 U total) and peptidyl carrier KNR at a calculated MW ratio of 4:1 were mixed to
homogeneity and diluted to 600 microliters with phosphate buffered saline. The
resulting composition was mixed to homogeneity with 5.4 ml of Cetaphil and

aliquoted in 200 microliter portions.
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"K', Sigma Chem cal Co., St. Louis, MO of the sane

size and fromthe sane |ot. Therapeutic aeent: [00080]
w8avm0p#263 br and of botulinumtoxin A (Al er ganpPCnas2006/007830

selected for this experinent. It has a nol ecul ar

[owgght Obf%%ﬁa&@d"@WM 0L2Q) Q0Q of BEERM Aok bePhliquot (ic.

sanpl es: 081] The botulinumtoxin was reconstituted
60ald sorkliandy Kt © a M&V nmAe Phdl uvere mixddntethoproeensity and\diluted to

. . ' . hi ot it .
o gl lerClyn BRtpla BRI, b B E Ptk o mised
to hPneganeityCwelrd dahl)of CEraphil asisiligdotpd mR00 mivketter pestiopsat ed
"Bt ox-b". [00082] In each case, an excess of
[0pesi3y cat | Gmowpelsbedadiviéd 1'1: Q. Guarsie wb betulinuing teain rep aliduekG.e.
that has.an e S f Bt ' i
o0 oAy O B FRRD i B b I SFIORLAG: 5 ol i
salifit Thel re@ltinpasivpbaitiorclas xe tochommtgendityprithsi.4 ml of Cetlaghil
ratein .c | ex from hi ghly negative cell surface
a“@l"’gﬂ%"éﬁ% 193%@1%9}geregart}o g'el lular matrix. Btox-b dose
was st andardi zed across all groups, as was total
Antablaxperémehis fowalermpie dferdppmicoafinoosiaftiaron to be applied
sifigdpiimalrbyrmeBamyil reptideé reriprsempdbegilimgn fagin:- ows: [ 00083]
G oup labeled "JMM7": 2.0 units of Btox-b per aliquot
[000943. 20 Adithals atvjreanuesthetiteiddyia delraldtion RNRseffurane during

srif e LB S 2h0 ne ppas, Py Bl Bl TR BTl

uiRlatwene toplda appléoation g noxderpd <D0 imiarolies dvsxefl the appropriate

e Gote Rty et B [Belo o e oHe pabIR Sefmes

andaRatregts' MM &domze0 1ol Bitles sidé. Bhbxalbdidatot ahdesgoodep{lation.

20 Utotal) and. K at a MVWratio of 4: re.mxed,t
Af B 45T ot eam a0 s er B ate LT Gital Fbedcfon
cpRBRNAL6rdaigf foepatishal digal abigctionSdebiel Mo CvIEbilith Qifter

was m xed to honogeneity with 1.8 nml of fet a}phl | and
bfﬁlﬂifﬁfﬁbfoéﬂl @WIQ@WWC{AGM K& 6d%of’ﬁp6ﬁ%0.” Hflqraqety margins of
b@?’?,ﬁlm N&ERL Bk Q‘e;q)%;p@f ol Be shd aNsARIERIToHEdd. OO Y Dec; 39(12):

Iciencies after si ngl e tine treatment with peptidyl
1894120 .eMsuserraotiility avas dls@subiectiydpnassyisedni mal s wer e
anest hetized via inhalation of isoflurane during

DERVLLSP AR sRtisdcbEalBRL S. After being anesthetized,
Co7 bllack 6 mce (n=4 per group)

[00095] Digital abduction scores were tabulated independently by two blinded

observers. Mean and standard error were subsequently determined for each group
with analysis of significance at 95% confidence in one way ANOVA repeated
measures using Statview software (Abacus, Berkeley, CA).

RESULTS:

[00096] Mean digital abduction scores after single-time topical administration
of botulinum toxin with KNR (“JIMW-97), K (“JMW-10") or diluent without
polycation (“JMW-11"), are presented in Table 2 and illustrated in the representative
photomicrograph of Figure 2 below. The peptidyl carrier KNR afforded statistically

significant functional delivery of the botulinum toxin across skin relative to both
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underwent topical application of a netered 200
mcroliter dose of the appropriatetreatnent applied to
woOhesowasal portion of dorsal back skin (sel eeCeas2006/007830
because the nouse cannot reach this region with nouth
coffold, 'wm)weré‘@brﬁﬁire?blg ldjoﬂé%oﬁﬁeﬂ ek g8saP iﬂd@ﬁdn@éht réetiBéhs
mnutes after the initial treatment, mce
(total of dri¢eziadepgndent pxnsrizents mllomtmntwah@pnpkl@aﬂseal %%}Sﬂcally
r b &ﬂm@ag% b¥orois) d€ ¢h
s1g§1§ﬁ 3)% Q%Tffogg?ggﬁgeggﬁléﬁ%to\%grg divid |ont% to S?ee °
praemabxppmmemtomﬁrmbda the andsent Podingsoandrasvepied cp isignifyept
eutr f 0
B e R
Intpestighn thasnice aqmﬁlstemb'n amhdabdmbwdd a dpar@merl ylithlp r (which

bi ot,i.n u Z i on (S ver
ooQHRTeP |1§(%§ 02 e%\%& e al'ng ca(lﬁ%% e ef[rléeﬁfb optzol gr%ugz)'
Adf $howein Figire20h Uihibl ticatat wadth b@tlllndum$ox1{1 ﬁm@ ﬂﬁ]coBiradtpo}ycation

sual i zation was cond e foll f |
oo R T S B U S e R S R e
digfA ST deFslselinEanismOy Men itk d #6), Bulthied lirdles @amﬂphﬂimﬂmum
act|V|ty, Cross sectlons WEr

toxip piss thepaptidyhrarice SR (hgus18E h@“’?lﬁfl@ﬁ&%ﬂ@% Eff‘?@ﬁ? ggt be

mdRf 1 hour. Sections were then rinsed in saline and
phot ographed in entirety on a N kon E600 m croscope
wi th plan-apochronat |enses. Data handling and

statistical . analysis: [OoozaélgTot a#t tive ‘ﬁ%l ni ng
o TablectPieatl Byoen sieed puarosEe PREEAIOP

anal ysi s uaﬁipngaubﬁagsotaﬁrﬁnﬂbm vﬁﬂlfth&\@élﬁd{/ﬂ\&ﬂ'leaKNR
Q/bernetlcs Silver Spring was _noralized to

total cros€IMEEPTIoWiR aﬁ?‘é‘éﬂ P‘b‘y%fé‘f”égrﬁ‘ﬂ\éw LY ot

positive sigl w_pr~each. Mean and st andard error

wer e subsequeenqp\yg/ determ ned for each group with

anal ysi s ofr 19@1' frcanggeal I57[GeiIHEFENCE i N one way

ANOVA repeat ed neasures using Stiatvi ew software

( Abacus, BerJNENéy CA)|.3.38sul t s: 0[3t$6088] The nmean

Cr oss- sect irgey rea—thatwas pd Fve O

bi oti nyl at eMt gl [ numb?jg)%i n maswr%Sort ed| as percent

of total arasrwifitier si mg19e ti rre t(mﬂ00al afdm ni stration

of Bt ox-b wth—-either ax oK ("nl"). The

results are preséjﬁlo@é” ig é:af’%ﬁtls)éﬁ)ng Table 1 and are

illustrated in Figure 1. In Figure 1, the area
CONGILUSIONSer | abel was determ ned as percent of total

area after three days of once daily treatnent with
[0002B] Bt ox "Thishixpbrimentsaivaeth Btnponstpata rtight tthee pergidyl dyrisdermal

ca%r?errrcl:a%rtransp%rt a therapeutically effective amount of botulinum therapeutic

across skin without covalent modification of the therapeutic. The experiment also

confirms that botulinum toxin does not function when applied topically in controls.
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and "nl", which contained Btox-b with polycation K as
a control. Mean and standard error are depicted for
weacls/ogswsip. Tabl e 1: Mean and standard error f®CT/US2006/007830
| abel ed botulinumtoxin area as percent of total
cross-section after single tinme topical adm nistration
of Btox-b with KNR (JMM7) or K (JMM8) for 30
m nut es. P=0.0001 (Si gxiAveapts. at 99% EXAMPLE 2
Ther apeutic efficacy of a topical botulinumtoxin
prepar at i on Bletdpeatip effich@ydf adapicaldotulind@d89] Exanple 1
denonst r at e@dxinpatpirafio@ithiadionpéptaiypeaiizrl carrier
allowed efficient transfer of botulinumtoxin after
[00a98] cal Aty evpstimadti demonstratediite perforadede of a mb@peptidyl
skin. .However, this experinment did not indicate
AL IHBr MYRY %o npl ex protein botul i numtoxin was
rel eased in a functional formafter translocation
METHORS:ski n. The fol |l ow ng experinent was thus
constructed to eval uate whet her botulinumtoxin can be
BdRES ARG sal |y delivered across intact skin as a
topi cal agenht using this peptidyl carrier (again,

[ogddoout qﬁy%ﬁﬂ%mqa}fgé@ %Edk‘BGneof)vaE Qese%fehewﬂ)mm{lgﬁggm

bone was agai n assenb

The positive char
LR U PARILOR: -8 vy D9 i dh dakorT B0 OB Jorwpinal
gl%{}ge 1]‘8%{6.@ gmes fthts E@I L:L B ARl a glay %rb@@% L8 ®r §6‘%r{{3§., f

ysine S| ains at a degr saturation of
ou18% dach el00 lyan@ uesidies énchnjtgded yosianeGlyeltigdue he smodified

3 b
esi gna% %gsér%ﬁ% zI%(I‘chnﬁ Q%Joﬁeo h;;:;lgr ?gl(raihé\/gﬁ% Gl | '? irtgo(ﬁl%F
oylwhgvcbrywammu(l@th&adg]’iﬁit @dsigridted ‘“BEFHedigthe @h@aicalcao., StStlouis,

dfro he s l.ot. The

MODHE s sttt B P il oo e e B gl
agkotavse lugedlas i@BehnyAs 1.pr epar ed | n the sane manner.
Sanpl es were prepared as follows: [00091] G oup

[00G106] ed Batith toxdn Basl Mécosstiited oml the leckatbducp&crcording

60 U total) pt.i d i KNR at
to e A RFSRDES orih 4200 BF 4 L1585 B RONGHHGNES,
enggMkedith WkRphbleOa BOA dBnpleR! thitcliag A é}i@es@hﬂsﬂbbl@b@ chaibd es ad

de gelﬁflijg)zﬁlég-rllﬂj); négifsl# rgpgﬂlﬁc?%%g%@{)llgg]gﬁ\ga ;ﬁglezc( %gutra? or positive

charge prevents repulsion of the protein complex from highly negative cell surface

proteoglycans and extracellular matrix. The botulinum toxin dose was standardized
across all groups as was total volume and final pH of the composition to be applied

topically. Samples were prepared as follows:

[000101] Group labeled “AZ”: 2.0 units of botulinum toxin per aliquot (i.e. 60 U
total) and the nonpeptidyl carrier PEIR in ultrapure form at a calculated MW ratio of
5:1 were mixed to homogeneity and diluted to 600 microliters with phosphate
buffered saline. The resulting composition was mixed to homogeneity with 5.4 ml of

Cetaphil and aliquoted in 200 microliter portions.

[000102] Group labeled “BA™: 2.0 units of botulinum toxin per aliquot (i.e. 60 U
total) and PEI at a charge ratio of 5:1 were mixed to homogeneity and diluted to 600
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aliquoted in 200 mcroliter portions.[00092] G oup

| abeled "JMW¥I1O': 2.0 units of botulinumtoxin per
wabloapot266i . e. 60 U total) and K at a MNrati oraof/u42a06/007830

were m xed to honogeneity and diluted to 600

mlé%l?t&?lv{n{hggh% o%ﬁlﬂg{erbtﬁf%%ﬁggﬁﬁe ’H{éféﬁﬂﬁ%q&ﬂ{ pofion WA mixed to

osition was m xed onbgeneity with
horBogkneity with §4 talpfi Cetapltiband] aihqumcbm 200 er@ghtm WnSt er
portions. [00093] G oup |abeled "JM¥H': 2.0 units of

Aﬂlpl% H?!fl;@ﬂ"}'lg)ltg‘ ?8(6116961 Le € tﬁér&%gz ez‘ﬁ‘ikac@aﬁgoszﬁélé l@l‘lé‘l‘r}at%ﬁthOUt

polycatron was difuted to 600 microlrters wth

[0oBYes Phat Lniblisf &fetd Sodthdlied T\h@ ﬁ]ﬁﬁhldldrﬂ ﬂﬂ cs@ﬂm@ﬁe tdvging
was m xed to honogeneity wt and

ap;amatmmfér@amwmzo@fm et W@h@tﬁ@c} tq58 F?Lack Aﬁliﬂﬁ%l 28 per S0
unc?e)fxgaft' t{;ﬁ@ﬁls p{pr cé%ﬁh%f@n@t@reﬁhﬁoaﬁ?dﬂélit& géski cramy a‘ﬁ)io@hate

SN eatnent wth petl ?}/"écarrlers and
treamnenm applien wisormly F@OEG49esAn fhmmé-t e Bahdnlbretsrs 88214 a

anc% treal @ ts YfdreX 1]:&1;1#0%]; Mb A e Ll NG AR gﬁ&ﬁ&t'lﬁﬁergé depllatlon

nents. el ng anest heti ze 6
At (30dinpes agerouhp)mluaidmammt, Thiop iwsEd e\abptedcfet dxgﬁaloafbductlon

red 4 r p
cal{éswé (g%gﬁ') P4 ls&lﬁ(? fd (ﬁﬂ%f gbcﬁlctl&p?% Z&t %)gg&t) 5 glﬁlhty after
bofiliflarh hd))@iil adlﬁhﬁdnratld)ﬁrtlfSolﬁ\/eKR t4 e@h;ed;soranﬂtlmrﬂﬂbmnxggns of
re random . zed to e t Ani )
bolittee g6 GBI SR Thel ok e e ARl 411 3912y
181 3-261t MRAde mEBiGE WA ERO e&ﬁécﬂaﬁtlﬁdssésaed di gital abduction
capablllty according to published digital abduction

or f og. b|||ty after botulinumtoxin
SRt Ko R A conparison of the safety

[O@B&I 22 B t)%:l?%bglﬁctl %gﬁ%g&vg}eqwéf&g%gﬁﬂg’b Bevo %ﬂg%eg

obmﬂmré i Meanasd atandard Lehplewbnevsmbgeqa@@asb@dmmm&@r ¢rah dirdumg

atl tic anal ysi, 095 ti
swbf ateplisefh: weoh soRaRen on oy Bl ST K efifbe
m&h&@g WalpSStathearsofwake $Amda rHérketelyp@AWe re subsequently
deternmined for each group with analysis of
|cance at 95% confidence in one way ANOVA
ed neasures using Statview software (Abacus,

[0@@%5 el ey ean )dggiltﬁEér%HlI%’Ei%n SL)(?’QQ gi‘éér sl\@‘?%ﬂé gd 'ic%l a&ﬂ%ﬁ@rﬁﬂl&lﬂ

dm ni stration of
of Iboﬂulihurn] ttmut w»th nltt\aipltrh PKI‘R“@Z?NW gonrol polycadipyPEDEBAG), are

presenteg Ta\{.\)ﬂlet ?anl’cli repetition presented as Table 4 (single independent repetition

o

for this experiment). The honpeptidyl carrier PEIR afforded statistically significant
functional delivery of botulinum toxin across skin relative to controls. As before,

animals were observed to walk in circles toward the paralyzed limbs.
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pol ycation ("JMMH'), are presented in Table 2 and

illustrated in the representative photom crograph of
woi2gneroe4283 bel ow. The peptidyl carrier KNR af f ordeas2006/007830

statistically significant functional delivery of the

bot yl_j ] ' [ : ol s,

i QbR PRSI RELRA S8 1 ks e g ERhec O

i ndependemdmigigtedtioni ofhBofoxowith wirapuhe FEIR nHAgdndent

experi ment I it AGB ncl ysi [
statistica qn;f/} Ofs?éé%ap?% gﬁﬂ ph?%r 'Il\)%és)%nsan fst[)a?{na%g 6?8%?6

bot ul i num gresentedwi t h KNR but not controls) of the
present experinment confirnmed the present findings and
reveal ed no| Sragmi fi canMedi f f er grite Ertoet ween t opi cal
bot ul i num t exi-A—w-th—per i% theout OI/ (7 —e—+hot h
controls). restingty” the m 0)5@ consi stently

anbul ated towsrd a parabyzed Tijmpgewhi ch|occurred in
100% of treated_-animals nnd 0%lof controlls from either
control group). ASOMBMYEHiRMFEPIED, a linb treated
Wi th botulinumtoxin plus the control polycation

POl Yitapfd S €DRitaMibdctRAl Ybref oMdi@ds it bR ttinoboyieat | on
("toxin alone") can nobilize digits (as_a defense
mechani sm eiRisprtioecel Bpirx With uftragute; BRI € AZIC bR t h
bot ul i num &g?ﬁ‘op 8ot BEI @BRE PYINeafs Bkd dt&ldatiNRor are
(Revance' s bot U?I num f ormul ati‘'on) coul d not be noved.
Tabl e 2 : Diesfinted] abduction scores 30 mnutes after
single-time topical application of botulinumtoxin
with the pepGreisp carfMeen KNR (|"SBIDT)  |with a
control pol) B‘?\tli onm K 03’%‘5"‘“ O n P atone ("JMMIIT™").
P=0. 0351 (&ignificant at” 95% USI ONS: [ 00097]
Thi s experi 1 serves3.88 denondilt@te that the

pepti dyl transderfal-tatrier—can—ttansport a
t herapeutical |y EAP00T (aeraestind? %8¢ bot ul i num
t herapeutic across skin wi thout coval ent nodification
CONQIlESIONS: apeut i c. The experinent also confirns that
bot ul i num toxi n does not function when applied
[oDeI®icE al | Thisrexparithent demEDuRd BiaBthe Tinepeptidyl thiagsdefrdl camipr

of a topical botulimmtoxin prepar.ati:0n W
cogmpst iy oot P S st o RRLE RR Vb b covaten
mdéifieainh o tieotliaupeastior Fasse éindigacongpiepar thody with peptidyt

trs!tnrs].fe% Qgeen!csn gtolptci)cpri of using a nonpeptidyl or a peptidyl carrier to achieve the

therapeutic effect will allow tailoring to specific circumstances, environments, and
methods of application and add to the breadth of the transdermal delivery platform of

this invention.

EXAMPLE 4

Therapeutic efficacy of a topical botulinum toxin preparation
with peptidyl carrier for forehead hyperhidrosis and wrinkles

[000107] This experiment demonstrates that botulinum toxin can be
therapeutically delivered across intact skin as a topical agent using this peptidyl

carrier for the treatment of forehead hyperhidrosis and wrinkles on human subjects.
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METHODS: Backbone sel ection: [00099] The positively
char ged backbone was assenbl ed by conjugating - Ay
waRg6/eepol yet hyl enei mne (PEI) MWV 1, 000, 000 yCcaush®me/007830
carboxyl of the termnal glycine to free amnes of the
ExppaimﬁhtQﬁ‘Pr@E@ﬂufbsfoﬁFo@héi@Q%%@rh@cfroﬁﬁ&;W il Res SHia30%
(1.e., 30 out of each 100 Tysine residues is
[0001y8Y gat Bdsdlige and Cﬂdﬁt-%@zant phbbgrapgliof ithel shibiedtzofgeHsnd
desi nateg%ﬁPElR g denote the | ar ge ”Qﬁﬁ%%gfﬁi
werg fakeR P 2 BRIGORRETPOE FEIRE P Ok Lsamsen YI | TTL. Macro-
spelREhOsEIoe dashtRiNlikon, Bcgo®aCheni cal Co., St. Louis, M)
of the sane size and fromthe sane lot. The sane
[Ob@IUQH | NUBatddixb Nintl NRGERQHhE ASRBTIWAS sUBjeEl’ AforélRad were
nple 1. £000100 Botulinumtoxin was re onstltuted
takw aﬂﬂe@@@ eszurpsir%aag@tSOax Ségitl Handysam gamepsdfif act urer' s
instructions. In each case, an_excess of pol ycation
[0QRKL0k | Miger s SPreliodig test wag periermedsiepiiuglizerrateatpyedugton

ushitC fP% t&iflcaﬂ’ 95{/1561}(3610&%@ rsglﬁtléhc' W ng{%%ﬁ I06E MYeeptieldn MMO%) and
negat ive |ar ge nucl eoti de Coer exes. A net neut r al

Kingsfprd's) £00¢h sprgestgele (AGkH Fopd fipnyiapias dnc.+ Nemphist Eﬁlﬁwssee)
&OéﬂBJe‘éf‘T o A b¥nRE %'a}ﬁq?&iﬁé Lol REE sterile cotton balls

proteogl ycans and extracel ar matrix. The botul I num

( olmspm Somsonesonsumerdrpdiicy Edmapenyo Skillatan, Yewupsedsanaien
f4na

alfog&}e to ?}% el %IQIPEI t a!tre b&a? f1 tgﬁ pl?sgégxgglla Eggc%f %ﬁé&e using

st@rﬂé) @am]] bais.oUpe Isarb&tl ver$ md\Zéd v@th(phwcatl actmfltybaitamlmm moom

B BeE R bl s o P2 bl oo o

reﬁcﬂédlwitﬁbt@ndh buWdat Basclihie dlposetreatiien @Hotd gaﬁmmfg@imm—itgtch

e o Ut PR RO DR OB DI SHra vy Nion 1L

Maoangesae it SBA0S Radh. Fhérbubfct Sedratpad vagolarkd Guti7eth EOH
200 microliter portions. [000102] G oup | abel ed "BA":
a@ﬂqymdﬁﬁwgfgﬁmﬁbtul|nun1tOX|n per allquot (i.e. 60 U
total) and PEI, at a ¢ ratio of 5 e mxed to
mﬂgﬂﬂbenelg9 gﬁﬂ*dﬂ?%?ﬁ gﬁﬁﬁ?@PSPF@%ﬁgﬁﬁWQHQSpmpmed
byP hesRRatife %ﬁef Sfifping %étﬁ&i faih §tre[‘uﬁ§ Wdrhdiéh GEIBP S| thda@ibnt
was m xed to honobgeneit 4 m of Cetaphil and
applipatignt é?tpcuwamwa%ﬁp@%ﬂ iyottbf? trﬁ?ém@m@rfé wilhfippy pressure for few
<SR TR RroPeIBHRIYTH Fuﬂdag bR eﬁysarﬁereéffth& apY. aht 8cond
single tine treatnent: Ani mal s were
tapm s teatefullycppplied el weoﬁtreeﬂmme@ﬁilem affes the firsiglape was

removed. Tape-stripping was repeated 3-5 times.

Treatment preparation.

[000112] The Botox reconstituting solution of sterile 0.9% sodium chloride
(Abbott Laboratories, North Chicago, Illinois) plus 5% EtOH plus 5% short chained
polyaspartate solution labeled A-3C (Donlar BioPolymer, Inc. Bedford Park, Illinois)
was prepared (i.e., for every 1.0 milliliter solution, 900 microliters of sterile 0.9%
sodium chloride plus 50 microliters of 100% EtOH plus 50 microliters of short
chained polyaspartate solution). Kn21T was prepared at 1 milligram/milliliter
concentration with 0.9% sodium chloride plus 5% EtOH (i.e., 500 microliters of
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application of treatnments. After being anesthetized,

C57 black 6 mce (n=3 per group) underwent topi cal
wappiciooatsdon of netered 400 microliter dose of PCIAIS2006/007830

appropriate treatnment applied uniformy fromthe toes

KA TS dligHottdbsins ﬁg;'i&htér's gp%()‘)@ B a8 hedhd). aised hereina

treatnent’'s were random zed to either side.” Aninals di
Kpldfl' rgfeaciogaogidively shireed Pohylysiee brackiane daving a maleralar weight

i - ‘ . _ it
o B e o D Bk 1 iy By € v
reedytitoterd ovithslcd méllifeor of reponstifging|splufiom fisieg sterdle dImildatex free

. . | i on. 1.Aoki ) [ e
LB B D A B S pRK &, AL PSR RRles OBy Bl The
reemdtitited rBatw:c eas Foxfutly mixQ01 mDeision 3062y : 2ABWHts2¢f] Botox

Mous bility was al sg hj.ecti.vel y..assessed. t
wifS e Sich et Refrdds BURLRGL R baBEREaR S Pif 200
ureds i Blokcand FOE § phesy £ tEOH] @&t ed) infiHikpendautdxywihy addad to

i nded observers. Meagn and.stand re
S, BT Ty KIETe P rag R ar i D10%e ] g e g room
te@berstugi o b aanae; fof thBémplenkitsipRae i n one way ANOVA
repeat ed neasures using Statview software (Abacus,

[oBerikel ey ThEAntrBRERINHDS. wisOpegH&] wihakcslis@iutiad solution and
abduction scaores after_ single-tinme tqpica

: . cal
Kogdh Alugt a0 66 Bt Wl ioh drvonsirinesiriqn Wesgdded epgd
micrd¥erd  ofOKnEPNPIR! 25 Oh¥eidr® NorPEI0Y "HOH) . ard Rept at room
presented in Table 3 and repetition presented as Tabl e
teMPerdiuERyl e i ndependent repetition for this experiment).
The nonpeptidyl carrier PEIR afforded statistically
Tiehehf dp@bdtiohbunct i onal delivery of botulinumtoxin
across skin relative to controls. As before, animals
[0}/1@11&] O_t;s gllhu %gbjb@_fé@ink? ioR bag{ablé! ®ith haxetice gh&ﬁ@grawmaetﬁe
i nps. Tahl e 3: git abducti on scores mnutes,
eyafa?gwasanﬂglrp@-e& PR t J%F dEP IR YAE APPARG BYanT tOpdeosbigeT
fo%h%é@@éihﬁgﬁ/ab Bkt bndhadsagddlino0Rs Kigh P lrdigath&boRkEth fingers
("BA"). an and standard error are presented._ . .
wiileyvesning Peefiegriiee: kil slaresgdog traaippRt azea vigs Gpyeapd with a thin
lagééj’ Qe ekiapiti® ﬁfbﬁsﬁﬁizﬂ"% HdafHicaRdefthd, Fort VO, G5 e 1%91{9&%)2?1*01*

mnistration of Botox wth ul'trapure PEIR (

60 mireeiest r Hfter 69 yrinute dreubgiony tRAreamenyissas Temevesdt Wil attesile
gaabd fMds 2 fre gauze pads and gloves were discarded in a biohazard bag.

RESULTS:

[000115] Figure 3 depicts significant reduction in wrinkle length depth and
width after topical treatment with Peptidyl carrier and botulinum combination. This
experiment confirms that topically applied botulinum toxin, when combined with
transdermal carrier, can afford significant muscular paralysis to afford a cosmetic
effect. Figure 4 is a Mikrosil cast of the treated skin (A) versus untreated skin (B).

Wrinkles are visible on the cast of the untreated skin.

[000116] Figures 5 and 6 show the results of the Minor’s starch/iodine test.

Figure 5 shows photos taken two minutes after application, with panel (A)
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presented. P=0.0001 (Significant at 99% CONCLUSI ONS :
[ 000106] This experinment denonstrated that the

woanpapizeslyl transdermal carrier can transport PCT/US2006/007830

t herapeutic doses of botulinumtoxin across skin
confesoading b6 the iside aeatb @& with Reetintd s Bétun® forinbRiB0AAd dafielB)
toxin The e Q%nd gs onpl ement those with peptidyl.
oQTesnpufing %@‘8 i e W&gﬁ BRI forgralatign SOMBIEE g2 Icargter
alénep Ggurely lis th@aness Figrds; Rk @y eihbiiewh kR Wur ‘Pmﬁlftése Note
wi | | aIIom;tg%Iorlng to specific cjircunstanc

the, /RATF BFATEYRSS calRErtinh oR alaescqslﬂroh&m@w Gl angicaiing tha the

skihén heAH B s@retfnBendré %@I A T¥8 hotd@hdt YIRM SRl s r@a@lfer on
this invention. MPLE 4 Therapeutic efficacy of

the yprestad BEtullnun1tOX|n preparation with peptidyl
carrier for forehead hyperhidrosis and wi nkl es

CcORQISTON s experinent denonstrates that botulinum
toxin can be therapeutically delivered across intact

[oecknn] as Thisopkdadle a@mhsmsnﬂaat hbﬁlca@ptapﬂ%d CahpleRds of
qr the treat of, forehead per hidrosis an

bafimym @§mo<f?nr?3§>ﬁ% sigpifipat pestiegs @Fmrﬁé AR &1duping dpg jnd ogprse

w1 eh adek HvResitheBH] Qgiest ﬂtﬂﬂethn‘ﬁkth@%ha&nHQbﬂe ﬂa@ﬁ%;soggn be

Basel i ne and post-treatnent photographs of
acgerpplished ¥ithowaivptate wewrisrs: afies foree! apmhca@oxba%k@tpmm toxin
&8s Sud A6ORod"Hs FREB R Thi
C()E%)'(l:rosspeedl|gct)1t §%29$ Tl glshtr Sukgﬁaeﬁﬁglnd§m§Sﬂthpwd
appbigtien of BrBlEivi doxam d;alpd%i tor ecdiefrdrom viugelo sspasmy Isech as
b
g B R b Rl g S i A PG Y M oo
lowkriwck gaigt ar ch/ i odi ne test was perforned to visualize
sweat production using 10%topi cal povi done iodine

solution (Wl green Co.p fHeld, III|n0|s) and

Kingsford S 100@6corn CH Food Conpani es,

I'nc. Fiufe effi@ §Q§ﬁlcal-ﬁhﬁll§ﬁiﬁi t%ﬁfn ﬁraﬁt'l‘?ad was
g 'e cotton

pai nt ed W W‘th%gh | i FhHAtiREy qﬁg?ﬁh

bal I s (Johnson Johnson Cbnsu oduct Conpany,

[O@@lq MBNThiye Bk pbehReY Jdemdftated €Rnahd0WE@ihdin Ho¥in can be
conpl et el The area was lightly dusted with starch

thﬁ%@?a”é{s‘%(%e@@ @F1ost inapt s 4pa itepicat racvising s peptidyl
catdd W aRk Wather? BY St nARtiNb LY oft huBPiBts (RO axillae per

group with one axilla treated and one control per patient in a randomized double-blind

fashion).

Inclusion criteria for axillary hyperhidrosis study:

[000119]
e Age: 18 years or older
e Healthy volunteers
e Informed consent given and signed by the volunteer
e Subject willing to follow instruction and return for follow-up visits.

e Subject has presence of pre-existing, subjective hyperhidrosis
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tenperature. Dark blue-black spots appeared as the
sweat dissolved the iodine and reacted with starch
woawdavs26Basel i ne and post-treatnent phot ogr apReTai2006/007830
i odi ne-starch test were taken on a bl ue background
USi i8R NN mRindloh BedinkRN prEdhant within the next 3
l\/acgr?%leg%gedl |%Iﬁ%&§%§rgjfl \gsc%% The gr-sllabjgtact' s forehead
wasneitksansed with 70% Et OH and then dei oni zed wat er.
0 11]..Th ' ! ' t area on
the PP LA Lk SR in Srf S b BE kot HERL RN D
st rudpictasO bl fatmest faatndaraor svearingwitlon thegast 6
treatment application. Precut tape was applied to the
tre‘BP‘ﬁE?lt area with firmpressure for few seconds. It
WaSSUREPMNDT pRhsthy obiavitig! theaigenOfor Qnderanr sventinyf withie
tape. The second tape was carefully applied to the
santie 83 moAdsdi atel y after the first tape was
renoved. Tape-stripping was repeated 3-5 tines.
GrdViRa 0eh Rl -8R ptdcedirest 000112] The Bot ox
reconstituting solution of sterile 0.9% sodi um
[00020yr i dead Apkobf the ghoimatriy hesurehont troclieate subjects were
[1l1inois) plus 5% Et l.us . 5% shor.t. chaine .
Fir S0 B S or SR AIN PAn Sl g G 1> mimutes at a
rodBl REPEMARE of 120T7 °FBR eeqéstinPpdsitionl | | i noi s) was prepared
(1.e., for every 1.0 mlliliter solution, 900
(008110 | t £&ifla®hr&pagitidne (Bovidr-Sedi nitrile bloves derephars HOthe
mcroliters of 100% Et()—leﬁlius 20 Cro'e{/\%@rbs @lfo shor t
folloryangeracqdutey-a d pa s biacEchapading disposerls £ ad o Ein P g e
b i1} birhdeht@if § BRAG RIS &S £:0s8Bdiho0thd Yeilaciuliyn
Or%ﬁﬁiﬁaggﬁg%@%g/%% ()—I((i . e.),%goo n)??r ol.iters qQf KNn21T
Theudeseaireaques aerletanained taypecthe piep P CTRsk Y1 AFORBTRE SR P US a0
arcd AR g ’L}sﬁrﬁj F@Q’nﬁ] Aot bekitlskid £f RES atifa. 2 TROGbskeiavdl Was
chargea pol yl'ysi ne backbone havi ng a_nnlecula[_me|%£t
cleafied2iflD@ Qreawiel STATe gauampas figm gri@uplsconicabiubs Py &/iRiRS BHE ox
lo AI loﬁrsgﬁgm t!)%}(d DSitortt thYQZmé 9&9&§5'1{sh&%%e \Mcferbf kO gauze.
TS ters reconstituting solution using sterile 3
Thid stémivex rdpeated tyeei more tinies hwillBGLiEAR preBueit 89HZTPEkFa6E dieg
.. Frankl i Lak [ ) Fhae e i £ :
BB S AN I T rTaa? B SEA) oo i P RSk dhech 31 n
theHishS Taé sdBed washwesceduts eds fepeatabiohths witjce exilla. REheardlls was

botul i num f.ornul ati on s prepared. w '
g ity el Sheofi R RS i Fip kol Bine
axBRt WKlBEn@ Ostefi] ot HORxitale cdralbidderte ofin Krilhtd, fhkil@5was
mcroliters of (]580% Et and sat at room tner"rxpert%g Yhe,
fugthsr dgeqrby, pleeigs £ATCE PSS BR 881PY FHrhind arowine

to dwell in the test site for 5 minutes following the procedure for gravimetric

assessment. The patient sat with their arms against his/her body in a resting position.
The filter papers were discarded in the trash. The subject was allowed to rest for 1

minute without axilla manipulation prior to the first gravimetric assessment.

[000122] Sweat production measurement (gravimetric measurement): (A
new pair of powder-free, nitrile gloves was donned prior to these measurements). The
subject held his or her hands together at the back of head to expose axillae fully, while
being partially reclined (about 45 degrees). A pre-weighed filter paper was removed
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[000113] The control solution was prepared wth
reconstituting solution and Kn21T plus 5% EtCH (i e.
wa@a 2006408 reconstituting solution was added t®CcH@82006/007830
mcroliters of Kn2lT plus 25 mcroliters of 100% Et OH)
I [
ﬁoﬁ‘gggﬁ%& %ﬁ gé ubj eg{m%ég:illﬂcg]eg gu%%‘i:{’? E}%ﬂl@ W?tlh tﬁ@ﬁfo @B the
ﬁhpr digaogiwith the ventérny asileryrmdeash inee s filtbrageger hﬁh@lﬂt}d@?@rby
I e
g et Vb SRERIRE oliRe B8R b B S0 e bB0L 100 gubicstso
withtls kims held ug"htlsz agmst histhentiunki ﬂoh fifé miyerds. V'Wnﬁ Itlelmeaan'tadg

f tril
BRI e s Wetel serEpidpRared e Bt ot e Al L8 B
wegd mazli@ufe@airﬁi&faﬁﬁus]l}?!) PAtfte¥\® Iiﬁliiutes]'fh)a fAltlpipasubat edndved frﬁﬁi

m nutes. Aft ute incubation, tr t pent _was
tnq AT Del o P see g e Fdetjniss Sl pebe
plBbO¥RS wﬂ@feﬁlodécﬁﬁ@f dade tdps af e @b@EZA MEbeb aGre sREﬁkdl:lTi@hﬂy to
[000115] Figure 3 depicts SI ﬂ;flca % reduct i
Preyenin iecCYaReTaien 9 fich Sued Haiihe Hiberdbe éﬁfeétang\“élﬁP &3t
repatell nﬁ@%feotﬁﬁesca%ﬁa _@fnuiNeteR@tsul | num conbi nation. This
experinment confirnms that topically applied botulinum
toxin, when conbined with transdermal carrier, can

Aﬁﬁﬂﬁéﬁﬁﬁéﬁéﬂﬁﬂﬁgant nuscul ar paraIyS|s to afford a
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appl i ed conpl exes of
Treatment preparation.

[000124] Kn21pr was prepared at 1 milligram/milliliter concentration with saline
plus 5% EtOH (i.e., 500 microliters of Kn21pr was aliquoted and 25 microliters of
100% EtOH was added). As used herein, Kn21pr refers to a positively charged
polylysine backbone with a molecular weight of 21,000 and branching groups
comprising protected oligoarginine. 100 units of Botox® (Allergan, Irvine, CA) was
reconstituted with 0.75 milliliters of 0.9% sodium chloride (Abbott Laboratories,
North Chicago, Illinois) using sterile 3 ml latex free syringe with 18511/2 (Becton
Dickinson and Company, Franklin Lakes, New Jersey). The reconstituted Botox®
was carefully mixed by inversion 8 times. 200 units of Botox® were used for each

subject. The treatment solution was prepared with 200 units of Botox® and Kn21pr
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botul i numtoxin can afford significant aesthetic

benefit in reducing fine and coarse winkles. This
wonersgemes hel i al ef fect further confirnms that PUSAISE006/007830

par al ysis can be acconplished with appropriate
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PR ofrRefhel S0 T5 pscadftte ot DR b LQR sat rggpom

teinPERthdOfor fidg @inkés. yaaerSinarbatidr] af)proid&ﬁ&eﬂ)h y.0viaillilitere &f 9%

for ent gjven. and,_si vol unt e

HIQPE PR fge rdied B Bict Betbucs Mwouily Vi Brmel geral
spﬁt@ial OYHeliRoriYdg@hdus -contedl foREibn RAS tiRfi&eIACHRLO4 3 ml syringe and
pre-existing, subjective hyperhidrosis Subject is NOT
SYBRESGIERGH- or ~pl anni ng on becomi ng pregnant within the
next 3 nonths Subject lives and/or work in San
TrekRIR6H 3 Bcddon TRk polviehfaa Bfile Pobysect has NOT had
treatnment for underarm sweating wthin the past 6
[006126hs  Subjsetgéct iheldNahgp handsi togetiosn Widyinkglotkigg fingsts and

plg.C%El therrgjgr{ t%r I%‘agkwetat e Hegad to tfl.ll? ynex}:)cbs%re é( tsubjec‘c S ax1|i]1ae Then, the

subject reclined in a chair to an angle of about 45 degrees. As shown in Figure 7, the

dose area was visually mapped out (i.e. 1 cm beyond the hair bearing skin) for
application. The dose areas were checked for dryness. The syringe tip cap was
removed from the labeled syringe marked “L” for left and “R” for right, and prepared
for application onto the subject’s axillae. The treatment solution was spread evenly
around the dose area with a syringe and massaged into the skin with fingers for 1
minute. The subject then placed his/her arms down along the side of the body and
incubated for 60 minutes. After 60 minute incubation, the treatment was cleaned with
sterile gauze pads. The gauze pads and gloves were discarded in a bio-hazard bag.

The subject was discharged.

Results:

[000127] Revance’s topical botulinum formulation reduced sweating by 65%
(P=0.0137). Figure 8a shows a comparison of sweat production at 4 weeks after
treatment (randomized by side) with Kn21pr backbone alone (control) or kn2lpr
backbone plus 200U Botox (ratio to baseline). Statistical analyses were performed by
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Gravinetric neasurenent procedures: [000120] As a part

of the gravinetric neasurenent procedure, the subjects
wWoR0m/b#263t acclimated to the testing area. PCT/US2006/007830

Specifically each subject sat for 15 mnutes at a
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cath bBleR@ndddatot @tler cases where SNAP functlon or acetylcholine signals are

crucial such as bladder dysfunction or spasm, gastrointestinal applications, or

sebaceous gland secretions for smell reduction or acne prevention/treatment.
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when the filter papers were securely placed under both

of the axillae. Both axillae were neasured
weimsiwasgousl y. After 5 minutes, the filter pREEMUS2006/007830

were renmoved fromthe axillae and placed back into the

same respective coni C%XA%E%6 The filter paper placed
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of each axilla with left and right axilla and the date
Digitshdpstiqnaisared AR FélisSaken. The axillae were cl eaned
with 70% Et OH and then with sterile deionized water.
Treat nent preparation: [000124] Kn2lpr was prepared at
1 mlligrammlliliter concentration with saline plus
5% {4 D@scn b HEE R oﬁﬁ‘d's%n@ﬁoeﬂﬁdyi PinsdGaPdabifi Ot ed
and 25 m grs of 100% Et OH was added). As used
herein, I2n21pr refers to a p03|t|vely charged
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Bot pxHpT T Was™ CRERT Pl TE S Rr128%n bVET ST 0k g 1pd nes| 200
uni gpof Bot ox @ 5]rpé u@sed faornpgch subj ect. The

treaCmml sol uf Saimewas prepared w th 20( Nipits of
Bot oxt+)—ant—Kn2iprprus 5% EtOH (e, LTS5 mtiititers

of Botox(r) was added to 500 microliter s of Kn21pr
[000133] Test compound preparation: The Dysport reconstituting solution of

sterile 0.9% sodium chloride (Abbott Laboratories, North Chicago, Illinois) was

prepared. Backbones were prepared at 1 milligram/milliliter concentration with 0.9%
sodium chloride. 500 units of Dysport (Ipsen) was reconstituted with 2.5 milliliters of
reconstituting solution using sterile 3 ml latex free syringe with 18g11/2 (Becton
Dickinson & Co., Franklin Lakes, New Jersey). The reconstituted Dysport was
carefully mixed by inversion eight times. The Revance’s botulinum formulation was

prepared with 30 units of Dysport and backbone (i.e. 150 microliters of Dysport was
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plus 25 mcroliters of 100% Et OH) and kept at room
tenperature for 5 mnutes to allow the conplexes to

woaomwossdeBer a 5-minute incubation period, PCT/US2006/007830
approximately 1.0 mlliliters of 4% HPC
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cosifiliynec:t then pl aced hi s/ her arnms down al ong the si de
of the body and incubated for 60 minutes. After 60

g gﬁi E i ncubation, the treatnment was cl eaned with

i gauze pads The gauze pads and gl oves were
[o0b136 T deHodtm/IG:nli)ﬂy(Schtaz e tﬁagatedl'ﬂmén@bﬁ s'atuemhere score of
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maximal reduction in digit abduction (maximal muscle weakemng) [Aoki, KR. A

Comparison of the Safety Margins of Botulinum Neurotoxin Serotypes A, B, and F in
mice. Toxicon. 2001;39:1815-1820].

[000137] Statistical analyses were determined by three different comparisons
and the results are presented in Tables 6-8. Mean DAS values showed statistically
significant muscle weakening/paralysis between treatment groups versus control after
single-time topical administration of “Revance Dysport solution.” Table 6 shows the
statistically significant paralysis from topical Dysport for each group (P=0.0001)
versus control whereas Table 7 details statistically significant paralysis for all

treatment groups versus control (P=0.0013). Table 8 details statistically significant
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Group Mean Std. Error
CL-CN 1.400 0.400
CO, CP 0.400 0.163
Control 0.000 0.000

P=0.0024 (Significant at 95%)
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cruci al such as bl adder dysfunction or spasm
gastroi ntestinal applications, or sebaceous gl and
woeearsaviwns for snmell reduction or acne PCT/US2006/007830
prevention/treatment. EXAMPLE 6 W pe-on Revance's
C Wt @,rf ormul ati on pil ot experinment PURPCSE:
T To determ ne transport efficiency of w pe-on
[089338br t This greeimeniaaces f doveqpsiraly (that il pepsidifgiransdermal

rier k i : . sotuli
oo oisp3 P ARGt g LS ARER of LT oyl
thizaneatic astpssekingrithont doglentaiagiificatonl of thethgrapeytie. used.
Ani mal s were anest heti zed using isofiurane and topi cal
application of " Revanm%ﬁrbsol utions” (Table 5)
was perfornmed on nous s. After recovery,
hind Iinb cl e. weakeni ng wa cpred. using Digit
Abducti on %egg(ng%%g)% ﬁggaﬁﬂozgﬁ%lug.toxb%scri ption of
test conpounds an® HEBPCAI oot A4 nal carrier
(backbones). [000133] Test conpound preparation: The
gsgort reconstituting solution of sterile 0.9% sodi um
P de (Abbott Laboratories, North Chicago,
[0bdidionoi S)rovdeGerpie flas &ctat Mabkbartssopeslappliepan efib@bliihm
milli gram}g‘i I1iljter conceptration gith 0. 9%sodidtim
tOXH VE T REBUDE SRR SB%J B frmplenpy) 4 gurne model
reconstituted with 2.5 milliliters of reconstituting
FOdbhen using sterile 3 nm latex free syringe with

[ 172 (Becton_ Dickinson , .Franklin_lakes, New
[0§iAd Ly fesietns Frmele &ﬁ%ﬁ‘l“iﬂ @éﬂ??a?’é(%ﬁ? el
MRY v 51909 ey BB tusdd. NRSmalRRr&eNRMESze8 vbidk Ul 395 WdFlurane

formul at1on was prepared with 30 unjts of Dysport and

mixsg kbbneeen and reseing] ercstietiesd fopthe gyatin of Hitsdie St
WZSIS%IJIFHS& Apidafy St 2TdoBEY BP0 EIBRHE! Blbhse! Bof(Table 9). Sweat was
~mcrocentrifuge tube and sat ‘at roomtenperature for 5
infitaed thrsthd eholinprgiccdnp pidoceinee [Kepamsiiodard fischops.c Aouse
Gk bR L9 (972 90urnal
E e e AR b iatle 1ML (37 e
of0It¥Bstightiveo Dematelngss tASIDS 18 b c vt wes. vigaligedoyith ddinor’s
m..Ketamne, 3.00 m of 20 ng/m Xyl azi ne, and
Stg‘g{."ﬁqélmﬁe[esg'f saline) intraperitoneally. After being
anest heti zed, C57BL/6 fermale m ce (n=3 per group) were
r ansigePy Dadboripdetlofind comppadeshdipeptidyl catsdeumial caFher
ani mal s (backbones).

Group Test Compound Backbone
BO 2U Botox N/A

BP 2U Botox KNR

BQ 2U Botox KNT

[000142] Test compound preparation: The pilocarpine solution (Sigma
Aldrich, Cat No. P0472) was prepared 24 hours prior to injection. Pilocarpine
solution was prepared at 1 milligram/milliliter concentration with 0.9% sodium
chloride and mixed well by vortex for 2 minutes. The pilocarpine solution was

sterilized by filtration with PURADISC 25 TF disposable filter device (Whatman, 25
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underwent an acetone-strip three tines. The "Revance
Dysport solution" was applied to the hind |inb using a
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gl oves. Aninmals recovered in a controlled heat
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ressed .a n and. st.an r
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Irvilet €AY wadreasistigitedneftia dt o miliNEsAof 698a setiumediduride sisangd

L post - ha % co de
stcpdeolJor 8 S B3R ROt Rl B TIEHEE nGPe T Fain L
NeWSJ di’@ypg\ge V@loﬂ:&ﬁtthBmﬁx S\Ilih@ legrefifl ly Gnikkedibe aivemommﬂgm |t1mes

i git abduction (no SC weake d cor of 4
Tr?%?@as@@’élo YASRICPAEd (R gnuri“ﬁ %ng’o?‘) aﬁ‘giu 13? 1.8.
mléﬁﬁ&kmleMS@As%\A&%%lrﬁeaoh{M KNIK oRKNA a@ﬂ@ﬂ&feﬂ&@ﬁh 3f

t he Saf et gi ns of Botul i num Neurotoxin Seroty

miggoligrs aﬁwaﬁﬁ) it G EoCenfsRER, GFbe PY0SAL 3H TQWR SemREHYIe ehfer s
mi &@Q%&%ﬂm SADIERE 16 %mawnﬁép@lmwgegr@ﬁammﬂh Rotdxhirae

ferent conparisons and the results are presented in
PBﬁe(bb &8 ngclitepefBotnsvasaddaskio IR svirgligesaf| P?tss)cal ly

gnl ficant nuscl e weakeni ng/ paral ysi s between
[0Q0rl 3t menTopjedupaplieationss cOREmaE Vare efnesihpized- Wlﬂ& 15%

t u
A BP0 o RN R o o

cofletaih(3 Bpikef 100ysgor Kefagrinee 3R nglr g Xybome Wr@u?é
?érﬁ&?ea €Qﬁc§su¥>gl§ﬁf§ﬁt{eh %wtﬁtl?(}ﬂu?e[n' cﬁ@'nk:%ssa . After

ml o%aﬁr%a:)
can ara SIS tr eat nent groups er sus
beﬁxglmeslﬂhetl@&l;QZSGBl&) fenfllhze Enefepai greups tveer¢ sandemized) to test

ficant. a
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The solutions were dried completely using heat lamp for two minutes, then air dried

for five minutes. The hind feet were then coated with approximately 50 microliters of

Cetaphil cream.

[000144] Starch-iodine test: Minors starch iodine test was performed to
visualize sweat distribution at baseline and at one week post treatment. Animals were
kept fully anesthetized with stable vitals for 10 minutes before the iodine solution was
applied by dipping the hind feet into 2% iodine solution. The iodine solution was
dried completely using a heat lamp for three minutes, then air dried for five minutes.
Starch powder was subsequently applied rubbed in with fingers while wearing

powder-free gloves. The excess starch powder was removed with a small paint brush
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for each group are presented after 30 m nutes post
treatnment. P=0O. 0001 (Significant at 95% Table 7.

wéaoeie/momsB| ity score - DAS val ues. Mean and st aq@aiseno6/007830
errors for all treatnent groups versus control are

e A Gdph pEstr 3oy 80tied (0% ohom Yol Al Suhance
unéfomaitys Baspling pehpesetreatgemiphotvigtaphs wengubeprdedrit 10.040 and 60

versus . . present ed. P=0. 0024 (Significant at
m@%%%@%%%%ﬁ:lﬂf%glsg] Thi s experinment serves to

denonstrate that the peptidyl transdermal carrier can
RE port a therapeutically effective anount of

SW@DT
OIS e AR5t IR SEL IS iaSyRET B RSLD elbiine et
s@w glafs iiﬂc:ibdﬁéctl by l’mlda)éo}_})gpécﬂc&hﬁdmt Kuttiem € cstiah | Fregtmemius
in ot . : 000 j
ol S S RS kORI, SR

3;3:pdter 82).t h peptidyl carrier (Revance's botulinum
formulation) in a nurine nodel. METHODS: [000141]
Study design: Female C57BL/6 nmice (Charles River,
[0M¥1l46] ngt crﬁeh bM%)bl;Néwi Ehitie shOts 2dge wepicallysadt vAwertedts50-60
were anesthetized using 1.5%i.saflurane m xed w th
migg{pg 8 RETAMIACHBHA FHesomn ALt FBEIRHNG 7t PRBEYThaL PP grsaigient
orbilR 198 YilVkedBAbRb10MARaRIHRE LI 88lsoRh&iht ¥ordtol as GpiagEinale
2 units per “nouse f oot 6Tab| e 9). Sweat was induced by
repragentaline Phaseegands grKigupilPadar pi ne. [Kaszynski, E and
Frisch SB. Mouse Foot Screen for the Inhibition of
ISweati ng by Anticholinergic Drugs. (1974) Journal of
nvesti gati ve Der mat ol 1$910-513]. Sweat was
visualized with M nor'mm‘mgjtési odine test. Table 9 :

Descri ption (ﬁfvafugﬁflg ﬁﬂﬁ&@ku}gég&%ﬁatﬂ)%&tfieﬁy' transder mal

carrier topical application of Revance’s botulinum formulation

PURPOSE:
[000147] To evaluate the effects of neuromuscular blockade after topical
application of botulinum toxin type B by muscle contraction force generation in a

murine model.

METHODS:

[000148] Study design: Male CD1 mice (Charles River, Wilmington, MA)
weighing 27-33 g were used. Mice were housed in groups of 5 and allowed ad
libitum access to food and water before treatment. Animals were anesthetized using
1.5% isoflurane mixed with oxygen and remained anesthetized for the duration of the
study. A dose site of each mouse’s hind limb was carefully shaved with an Andis
Edjer II cordless rechargeable trimmer (Andis, Sturtevant, WI). Dysport was applied
topically at a dosage of 25 units per mouse limb. Untreated normals, as well as those

treated with base formulations (no toxin) applied topically at an equivalent volume
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(backbones). [000142] Test conpound preparation: The

pi |l ocarpi ne solution (Sigma Aldrich, Cat No. P0472)
woasiomoepar ed 24 hours prior to injection. Pil®Canseme007830

solution was prepared at 1 mlligrammlliliter
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ter. 100 un f L er a
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a mcrocentrifuge tube and sat at roomtenperature for
suiyeilh Gosiolfuged &ag@e e avestve G4 emmalsto ntrol solution
was prepared with Botox and PBS (i.e. 70 microliters
[0@1500t ox Topisalaptiention: The apnivodps @@gcqﬁ batimpm fogpgatesy

Wa}%gb}?eﬂl to ?l%[ﬂlﬁ&: flab %E‘in%l %ﬁﬂ‘éﬁgﬁ isised r"l?c% etz & Shrik nﬂﬁle

urane m xe %en and t hen |n ec
glavies.h Dyso7t and bashlemmes asessstoned iat 4% c bmninals (v\@rwracwhateéfm a

coEté(Q?gq{ te Vlr&%’{%n@? pl.?éV%'lQ hgéotﬁérm?ao W{/ an a@ﬁé RorceEh

rirtonea supp enent ed
meakiirad at63. Bhbwmgosmmpmbmw After being

anest hetized, C57BL/6 fermale mce (n=6 per group) were
(005t zBHistle comrsactign doxys geﬂ'enatmly he b iwae ramobilized by

N T S T T
mevAPTR @sﬁo@ﬁﬂnﬂslv&lﬁ rett inysitod tAhw\h’e eutsml wids ted. ardungiticedistel
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th& Qkrt Qlab ehchabh agoret romaBiRt (rh@ieDF’B&Be [IIre_tsbLYW@sIt Wearwick, RI),
wl;li-gl](,e irtS g}ﬁy Hag gfs)@ggtgg ﬁ(g rﬁl fg{%pc > Jélgéreelngph%swlr ?r%ogle? alg-(J}APGIT?-SO,

Gould, Cleveland, OH). The sciatic nerve from the Dysport treated side was

stimulated directly (SD9 stimulator, Grass, West Warwick, RI) with increasing
voltage until the maximum isometric single-twitch force was obtained. The frequency
of stimulation then was increased until maximum tetanic force was generated. Twitch
is generated by stimulation of one motor unit, and tetanus is generated by applying
summation of all motor units by supermaximal stimulation. The same procedure was
repeated on the control limbs. Responses were recorded with a calibrated recording

oscillation (RS 3800, Gould, Cleveland, OH) linked to the force transducer. [Ma J,

46



for five mnutes. The hind feet were then coated wth
approximately 50 mcroliters of Cetaphil cream

wPQOBI463 St ar ch-1 odi ne test: Mnors starch i OBCTAISR@®ED07830
was performed to visualize sweat distribution at

Elbﬁkﬁ@A rBnigd oL, &k alomﬁné/@ﬁi%e ROEL ot e jIRHile sl@l%tﬂ&ﬁ@clé@ft@r
w.th stable vitals
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di ppi ng the hind feet into 2% i odi ne solution. The
RESEE S solution was dried conpletely using a heat |anp

for three minutes, then air dried for five ninutes.
0152 pDReres Vakies of Busdiei&re genspBion 4 2rGiTBE M micenpasts
mdah! &%I& twikth! fBroesrdong 15’%’1‘% add £fedh @é\fﬁﬁs 138 of ﬁ@@ 3330

starch powder was renoved with a small paint brushand
SARTR aevieus sdH viidvipcting of bl togingh.i dhigipilef paeclinical

i

W ot R e R
2466 %gﬁm%‘gerpé@mdpl | ocar pi ne injection. RESULTS:

000145] Animal's foot sweat was visualized by Mnor's
[06}133)c h- | Ydicn enuselst forcs\gspgrativasof teticelaPrpotiywith Ho2 Rrawss
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twidein mn@ahnuvsdspoﬁ$e3np asiel t88¢d WihOgagd6}imbhainbihiseativhactk

sp vi ewed at 50-60
ol Bl b BRGE  RESs EE hrBRB
redoahhgsshhnwad mlh;alte foive géreeaionshdwegr @pﬁs:ilhadlyrm%(éeilreﬁse in

ue-.bl ack it ots than the cont
singfeo PR TP PRy il T SRTRe oty Sp RO der G man
s1nig]1cbat-1rde aEﬁﬁ/ﬁd_ Mal o8 oiEycaiil&b&th@@ndﬂéSBétﬁhﬁLﬁ{ Q‘@n@ﬂﬁlﬁ@ﬁ abito KnT
after topi.c appl i cat.ion evnces ot ul i num
versps fhgcay %%%pa%ﬁ%@ﬁﬁwlbo%?w]lo% L shayathe mepp ang giandped
ertf foR Gl sQPUSIHIL R iestnQ eleasiemafiderespRBIGR|I application of

botul i numtoxin type B by nmuscle contraction force

generation in_a nurine nodel. NMETHODS:
Table 10. Muscle force generation — Single twitch test. Mean and

standard errors for treatment group versus control are

presented.
Animal group | Mean Std. Exror
treatment 19 10.97
control 45% 0.00

*lower limit

Table 11. Muscle force generation — Tetanus test. Mean and standard
errors for treatment group versus control are presented.

Animal group | Mean Std. Error

treatment 81 46.765

control 210* 0.00
*lower limit
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[000148] Study design: Male CD mce (Charles River,

W I m ngton, MA) weighing 27-33 g were used. Mce were
woaumad4268 groups of 5 and all owed ad |i bi t um RCTAS2006007830

food and water before treatnment. Animals were

Caﬁﬁmbi@ed using 1.5% i soflurane m xed with oxygen

ed anesthetized for the duration of the

[OQQlliéI}y ATHis stnds is¢rsesop demenstiatsibat tepial applicpiign ofdysport at
2553 1‘% gll rlngg%hﬁ%( ganV\éﬁ'ele ﬁ&%a Fh rodch gg&[}%oﬁsaﬁd shows

rechargea rimer I'S, Y Ur t evant . Dysport
eW@scemfmlhelreqxdum@hmn@ﬁlbly at a dosage of 25 units per
nouse linmb. Untreated normals, as well as those
treated with base fornulations (no toxin) applied
topically at an equi v %ldJrreserved as controls.
Muscl e contr asyre f - 3.5 hours
post topi cal VP‘%‘Q? H}) E &‘@T gt? und
pr epar aitoRyFal application o Revange’s hatulip i fabmulafion o, o
sterile 0.9% sodi um chl ori de (Abbott Labor atories,
North Chicago, Illinois) with 5% EtCOH and 5%
P partate sol ution was prepared. Backbones were
[000BBRr €d Tat evaluitd lthedleefsdisri dfl hdurdruiscalon Qﬂmka@t infier ‘mpﬁdal

0. 9% sodi um chl oride. 5 units of t sen
appeasing of QRERUR, RN 3RS &Ohw PRt ea ﬁogef@%ﬁ epe ?‘?nh
mihdthdRn usi ng sterile 3 m latex free syringe vvlth

18QL1 /2 (Becton Dickinson & Co., Franklin Lakes, New

Jersey). The reconstituted Dysport was carefully m xed

sion eight times. The Revance's botul i num
formul ation was prepared with 25 units of Dysport and

one ghigyed Wi Aot g @ nalS ROk, waﬁlleg@aﬁm
[Oggggpm crsgllidlte(ﬁsig?ngf &@ep“ et ary@;ﬁort pgptl d 1 4

whighikg 86 3baswee Bsedpr Mine wsipdiorsrgninssrakRs &) 5 |ai\4d gllowed ad
11%%{ 8RS Iedd ﬂﬁa%dtv%@& Bk fakmak Rl SRRELRLHE Bl Qbing

es for l'exes to form (n=2 aninals
1 §%nmﬂneaah)a ml@;hwlo bxygsns dndsegiriained erristhetizeddpr the dimgon gfthe
t1.0
B0, TR e 0RO AER o0t i AR LA TNGa SR had
Efjend coididss m@hﬂgee&;lqatrmanera(midm&twg@dt |Wﬁ1)o Roex wkd applied

wear i itril Ves. rt..and back r
gt dePriggier TR RRE Ml c BRC LA AR ES F e
tréRet wiln bhde ForRUlAticn® (10 ®wi) tapﬂii(jjerldbiileaﬂm #&.anMgsivhlent volume

contractl orce was sured at

THiee pradh A%‘ﬁ%lﬁtcomfaﬁb‘ﬁi%i“]e T araed i e i i Bpd opiee
tr%ﬂ@{tatl on: The linb was imopbilized by securing it to

a wooden table using K-wires through the fenmur and the

tibia to prevent

[000157] Test compound preparation: The Botox reconstituting solution of
sterile 0.9% sodium chloride (Abbott Laboratories, North Chicago, Illinois) with 5%
EtOH and 5% polyaspartate solution was prepared. Backbones were prepared at 1
milligram/milliliter concentration with 0.9% sodium chloride. 100 units of Botox
(Allergan, Irvine, CA) was reconstituted with 1.0 milliliters of reconstituting solution
using sterile 3 ml latex free syringe with 18g11/2 (Becton Dickinson & Co., Franklin
Lakes, New Jersey). The reconstituted Botox was carefully mixed by inversion eight

times. The “Revance Botox solution” was prepared with 10 units of Botox and
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notion. The gastrocnemus was left in situ. Awre

suture was tied around the distal end of the Achilles
woendma4263he t endon was then transected di stal PCo/uSh®s/007830

suture, and the suture was attached to a force

ba&lﬂo%ﬂi%, UC8ho (IDeRersFidBbto §t§1gd \aQQ?tSOV}ﬁchUlﬂ?&s oRbioprietary

n turn was connect orce transducer
shmlrpbptfdb'b‘vad((bmd dhsed In@yier qmﬁmente@bﬂvm in BicEecspEfugerybe

ol 25, 5L g PR, PSP gptoton ey e

ass
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[060168LencyraskdwtesniThatintil oh&teveres Hotwysehdien” was aplied to
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erf R s RERLRTE Weih e g vap Bt iRz,
hoGRy: Sﬁteﬁ%@emﬂ; h a calibrated recording oscillation
(RS 3800, Gould, Ceveland, OH) linked to the force
[000139F ducC 8fuscle antladtigmatotiie @Aeraﬁm'li TheThimb etas adnmoB‘lihn@l by

TN CE AN TN Y e

m&RAThe gastBQmE3kAeft T/ dtul 80}wire BEIS&&W& t[lteQéleﬁﬂ] the distal

Nor mal val ues of nuscl e forctﬁ genera 8 C57BL/ 6
e G AL s TR e et BREEE Tl oy e Ghias e

th@ B Wi 8fach&d RAUSTcE BhfRuek: (BRI FIB, GhaRFWest Warwick, RI),
revious study with injection_of bot ul i num toxin A

whipl én pirh otas searsciedite &) Tose EpsduseingaplEisr dmadel i3 4@?@50
Gél.ﬁqt(ﬁgvefla‘?lﬁ C§H9f Tisc }agic Qéﬁgﬁoﬁnﬂe ﬁ@t@ﬁ tbRLARYS Wti@gtﬁlﬁlléﬁgd

rans” were found. [000153] When nuscle force
dl@eﬂne (9 smmdétom Ewiss.alV esy¥ pwiiak, Rt Witlkinpepyingyeltage until the

m x1 Hlalggrg tr1 tsmglgg% RPce! FaPfiafed’ efl‘fé e{%ﬂgnc bt stlmulatlon

proxi na ecrease 1 n single
thereWam usreaed pmnlsmammuamemaic force atae geneirate. sTW@(rhelS tgplmljated

mnpi,stration pl v
oGP Do kS e N Rt R Sph M Rhmmaton of
all @60 thikds smﬂseeme;amammnjlzeloﬁomeeage pmcedur@wasiep@msﬁ on the
a 0X] el 8% decreasge in Si
cBBl G birakewynse® T, HRePanukt o gefe i ol i, fRilgrion (s
38&06%@1@ Mdg@laﬁcll rtgH)ehhkdaetolaﬁmmiCsmﬁddum ofv4 (D,pEleaaHl GA,
evance' s otulinum fornul ati on.w I SUS
S T Lol e LR ShERoTT s e Ske A ustly ST b fpum
tokiAGA ﬁﬁﬁéﬂo@mz gt P6 avel. ®erdl. f0v4; $31e0)si7agise].t wi tch test
and e

tetanus test respectively.

RESULTS:

[000160] Normal values of muscle force generation in a C57BL/6 mice as
performed here are mean single twitch force of 60 £ 15 grams and mean tetanus force
of 240 + 30 grams. In this pilot preclinical study, comparable mean single twitch

force of 54 + 2 grams and mean tetanus force of 241 & 20 grams were found.

[000161] When muscle force generation of topical Botox with Kn21Pr was

evaluated, it showed no response resulting in approximately 100% decrease in single
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Tabl e 10. Muscle force generation - Single twitch

test. Mean and standard errors for treatnment group
woeme4xent rol are presented. *lower limt Tabt®us1006/007830

Muscl e force generation - Tetanus test. Mean and

RURIGR i Rl 688 R POt
topgieal \VBsvanoe Betmrsshltlm”eWtﬂhKnZIpr'lersm tha p@pnurqiapil the regordings
(F]%SeD oF Wh%}reazgnu é f‘o%cep%ﬁergg&f’ &oweﬁn%)%@)ngfeffW/t M@Jré’ase ]ln

Se not or orce generatli on a hOV\B evi dence o
s1ﬁg1‘ﬁetvanﬁwtnk1010bé3r&efemta&e (EXAddPLEEeD iBvethust inragimal Stekted with

rce gener fter i ca Rl j cat,i
singdi R STE TP LT RN Pl ROTACF SSRRORBERE! BB Potsss g
coaiélk UdtBletinghekd the tnscanfand etafidandl et far thsl sdngllfaﬂxétchftetse and
t opi cal licatio tuI|n mtoxmt
i iin e REPSRRPn T b gl riRern o Rt Rt fape
gelVE ARSI PSR EAI dStrbsty fetefigrtwithipdiel téibhusi ce (Charl es
River, Wl mngton, MA) wei ghi ng 27 33 g vvere used

M ce were housed in groups_of &allo ['ibitum
ackaie 13:oMugddgfossseenatim ‘b"é“ft%ﬂué tqs ‘?ml s

wer e an@x%%ﬁorg@amﬂglwpfe@%@%ﬂ%ﬁ?alﬁﬁfnrﬁ xed with
oxygen and remnined anesthetized for the duration of
t he study. | Anioskgraup e deavach mﬂiéeErerm nd Iinmb was
careful ly s th—ap ATdis B IT——Tordl ess
rechar geabll e %%{tﬁémeyer (AN h 6*" St ur tégﬂyant. \W). Bot ox
was applied cbnttmlcal I y ags5 a dosagd) of 10 units per
nmouse | i nb. Hatt Yor-frat-s;—as—wett—as—t hose
treated wth 8‘3@3“?1 rmul ations (no toxin) applied
topically at an eqw vaI ent vol unme served as controls.
g/giglllfe 6C?n1tg;u%g1$yl oﬁcemgae%erg?gls sléude f‘?om Examp?esr%?ur S

an 9. Mean values and % of decrease for treatment group

versus control are presented.

T B L RN Muscle Force: | Mean. .| Mean %
Treatment | . Carrier. |  Generation | Results(g) | decrease
Botox Kn21T(2)/Kn21pr(1l) | single twitch 5 90%
tetanus 0 100%
Dysport Kn21T/Kn21pr single twitch 19 58%
tetanus 81 61%
Control N/A single twitch 45% 0%
tetanus 210%* 0%

*lower limit

CONCLUSION:
[000162] This study serves to demonstrate that topical application of both

Dysport at 25 units per mouse limb and Botox at 10 units per mouse limb can
effectively decrease motor force generation and shows evidence of therapeutic

benefits.
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[ 000157] Test conpound preparation: The Botox

reconstituting solution of sterile 0.9% sodi um
wohbmrooes3 ( Abbott Laboratories, North Chi cago, PCT/US2006/007830

I[1linois) with 5% Et OH and 5% pol yaspartate sol ution

was prepared. Backbonﬁwﬁg ppepared at 1

21# oirt%@ﬂ%%‘b ed a'tidetrra dEs ltdre %f i%t‘lﬁ Qc&ﬁ?ﬁie

Bgiq {SVI ne,
was recons Ssﬁeac es{ n1 mII

reconstitutl ng sol uti on using sterl I e 3 m | atex free
ipge wth 18GllI/2 (Becton Dickinson & Co., Franklin

M New Jersey). The reconstituted Botox was .
[0@E68] ul | Fo wiatede thy cffiviencys ofoour earght intdelieesing BotulinRavianie

re ared with 10 units of Botox

T@ﬁ@b@@é@éﬁgcr@?s%&qﬁ% hicroliters of Botox was added
to 50 mcroliters of proprietary short peptidyl
Meagidpse based on prior experinents above) in a

o APSS BB o3y RS SR 155 ALis?

BiSlok¢h MEbbratdsb! CaahpbeB.eCiA sakd Reuspaided as 1m1mmas1we of ABS,

p}gggg‘isl@migg B in (B s K i AR 208 g et
exBésB Sind ARSI rcAB Fona@and WisCrbipdit SK1 FhillvEeE .| Rgadﬁlbh Mab éncubated
gl oves. Botox and backbones were st %éed at

at ApmEeTBPSRRiEES fon d UiouE ead idiplzed aRAIRS I dO‘Wénght Using a 10 K
MW@) "Sﬁmnﬁyzgﬂ)ﬁfﬁl‘émgeﬁ@%ﬁgﬁcgQl‘aﬂﬂp%ell Myscl e contraction
force was reasured at hour s post topical
treatment. [000159] Muscl e contraction force

[09@1‘3@[ at | @ihryesBfe Skith @S kATWPRIHaheeed RYm @AM @mble pid

a wooden table using K-wires through the femur and the
abdpipem(Iyshuon d¥-& MarpteinoViewThe) glaglﬁlr&%ar?él?ﬁrh gkiyas frapprsed,

inSfpU- 1<:€‘I | e c%ﬂla”n‘?g %St | gl Qﬁlgﬁ'ﬂﬂh{eﬁe Blinlidh, eﬂﬁl ofo

t he Ac es tendo e tendon was then transecte
mntr(&tr%ahs/mdllhthle %wptme'cmanﬁplﬂmlss and) dermig e isaleid st &

D%%ra @aig%gt%ﬁ%un{eﬁgdﬁglnﬁ;@ éé\{lggdf,é}%‘?a th Ess%r()vg 1951 Skin

urn was conn to a force transducer
wasngahp-frosm if biguid hitd@erGad skised -800 whil, us€l evel and, OH).
The sciatic nerve fromthe Botox treated side was
stimulated directly (SD9O stimulator, G ass, West
[oVéx66] Ck, '[Rht)ngm Alh expmme:a&l aonditids ag@e uested| int m11mfx| Aam

ometric sin force
oo SRR BPREE PRI POt e (a0 e ARl Fatts) and the
vdfaxé Wedbrogiha i I00fmicetitemsitigeBer ated. Twitch is
generated by stinulation of one notor unit, and

tetanus i s _generated ng sunmati.on of all
mot or uni t LB lguﬂ%eﬁﬂﬁ%f’ﬂ'g& gtls ﬁgﬁ?@mﬁt%e sanme
_procedure was reneat ed on the

Toxin (pg) 0.05 0.05 0.05 0.1 0.1 0.1 1 1 1

Carrier K30T K30T K30T K30T K30T K30T K30T K30 None

Carrier (11g) 0.025 0.05 0.1 0.05 0.1 0.2 1 1 -
[000167] Skin was thawed in a 37°C water bath immediately before use,

sectioned into 1.5 cm x 1.5 cm squares, and secured inside the modified Franz
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control linbs. Responses were recorded with a

calibrated recording oscillation (RS 3800, Gould,
wGChewabass, OH) [inked to the force transducer PCTNB20D6/007830

EI saidi GA, Smth TL, et al. Ti me course of recovery

Crfibr A5 RLE gnn%g@éaghBéﬁﬂéﬁr? P O ROl B Bt vt
batﬁfﬂ“ﬂ.@mb Hébtri&ﬂ{arlsﬂﬁ&ﬁﬁ&anf)()%kﬁﬁ@t 3R rr&dmp,lgd wiers applied

t 7BL/ d
to e 3in GpaSih o BT AP Bl YRt B g Do b oy R AU
an MP@N Ishted NptgisfatifcC purnp (RKK, mthglmmndﬂetd t@ﬂrmaw)l offlow-

pr i nical stu | e Wi t C rce
thravg%sﬁactlsn@ s RRRE PRt 10 Sogs Soli t°fz(3 e
Isc\AELﬁcél@LN@)po[o(bQ%ﬁadrs Wien2nesche, 46 68, genematlnan uBfng
ical Botox with Kn2lPr vvasﬁ?gl%{%{ %638 g%e ?hovvefi%
an r‘% M0 dedexag Fontipdles (Feappgeai % d&ct B4e
appdritd &gl t ch and tetanus response in aninmal treated
with single-tine adm nistration of topical "Revance
[009369X SObAthhIeAnaWsish JEAALRilutieBs Stisiotiti@tePBkihGbRtion weie

recordi ngs (Figure 11) whereas nuscle for nerati
pexfpraricd do xasg'«md@% Gace | 4 Pt epied ¥athi 2Q0 é’?lﬁ@ﬁ@rst K%?VY 8H°%%d
sar?l 05 a@d%%ﬁ‘&l@ﬁ§ énd fﬂ@uﬂa?e%&@fb%ﬁ) temPerh@tAOHS hofrs2MhéBlate was

tTreat single-time adm nistration of topical

thenReodng & Bmteb%’lﬁlop 4¥ Sryeenn2® in S (RBESH)s 20k n&‘ifﬂ’t“ﬁ@l of
blocﬂ?ll eou r/%@ﬁ’ ‘% %WﬁBﬁﬁdeg ﬁﬂﬂ aardge@ bhPinchSfied Keroom

est and t tetanus test respectively.
terﬁ"mndtmelfbrsh dwsrst heBlgdmfoyff@;f wiae apmayesle | el 0P omégoliters” of

f.ar e
SRRTRRIRE of B gACLC SR RS uflpSEREE ARl @ead B0 Pand, was
ineubdted antosmt temperativeeafor arh;bust Eedeletd veasrtirswished 6 risaes rva it

up,.ver c nted *Io i m e
ey R rRiaref et ORI WS L0 BRepeen MEhigkL ® fae
anEXaduphies aB ravid tédhpeldaae fmalwﬁmmdto%e@éloﬂe Gleageolitas 1N

treatme rou ver sus, contr re presented. *|ower
HaSOyives 5 Gt o APy TR EG a1 40 B
dennnstrate that topical application of both Dysport

RESURPSUNi ts per nouse linb and Botox at 10 units per

nouse | can . . . . .
[000169] Revance carrier showed an increase in toxin delivery (see Figure 13).

Optimizing the toxin concentration and carrier:toxin mass ratio yielded a statistically

significant (P<0.05) increase in toxin delivery versus controls.

EXAMPLE 11

In Vitro carrier-mediated transdermal delivery of botulinum toxin type A
across porcine skin — Pt. 2 flow-through analysis

PURPOSE:

[000170] To evaluate the efficiency of Revance carriers in delivering Botulinum
Toxin Type A and Calf Intestinal Phosphatase (CIP) across the skin barrier in a

porcine skin model using modified Franz chambers.
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effectively decrease notor force generation and shows

evi dence of therapeutic benefits. EXAMPLE O In Vitro
woaooecioes26Bedi at ed transdermal delivery of bot ubPCDWS2006/007830

toxin type A across porcine skin - Pt. 1 flowthrough

anal ysis PURPCSE: [000163] To evaluate the efficiency
hlggggﬁgycarrier in delivering Botulinum Toxin Type A

*across the skin harrier. METHODS: [000164]

Bi otinylating Toxin: 10 m crograns of Botulinum Toxin

[0001E] A ( BictinyBtiog Fgkioal0 midregramoe] Reulingaimpeidn ypegafList

e e ey

miatoliter20f FRY, pHnD# aSuWLCMIH Reergep 3091 ord, Vol waseddeds

ot AR Br B v P Teteulls OShA it RplelG o E R s

PB®/ eTI‘Hé gHtwassdheek @ burk al\MC@r@b iofl - menwhn@l Rapsiien was

Pi erce, rvestin
2N ART N s g S R e AL
100 MWC@QSIEIB A-Lygh Dadlysid Caseth@ivicd Candpissti, CER) . Dur i ng
transport, skin was imersed in an ice bath containing
PBS, 10 unit/mlliliters Penicillin, and 10

[00d1G2Pgr am/rveshhz% Blkiin€ M&taStskRBR Mysicd Emhdleﬂmrsi famele pig
derms were isoQ

t ed Dey mat
SR AR GAeB O o Moo e (0t RERACEPg. i

wilBmmektidd a9 80 8PMfoR@BInd PBS | wuﬁmaltlnte@epbnmunsmr iy
at -800C until use. [000166] Testln experi nent al

misensrmy miklitge Saeptegmyein. iSkin grafy ﬁfelbflaclmp%frm%la RE SRIAFIES
an? e l'l;)j’ {N@ie acﬁ‘%m‘ E&ﬁg 2DehRftbhE '(Pa%@éjn HR¥hReE FRaiAUERMI NT)

ab e vol une was brought to 200
setrbtca dhcltne:fssofv@ 8 mupBSkinT asfte wpzp s E$Thin bqw%mltf%@lt and

tion Toxin (ng) 0.05 0.05 0.05 0.1 0.1

St%gWﬁ(_)L@m(H,a?gﬁ er K30T K30T K30T K30T K30T K30T K30T
K30 None Carrier (ng) 0.025 0.05 0.1 0.050.10.211
[0?%9@01671']%&@6 f %&&&%ﬁ%n&ﬁoﬂ \%ngqeé‘t@& &l tlﬂﬁatccrﬂte There

iately
were three payload groups and six different carriers. For each sample, appropriate

amounts of carrier and toxin were added (Table 15). The payload and carriers were
prepared in following concentrations: Kn8 carriers (Kn8, Kn8R and Kn8T) were
prepared at 10 milligrams/milliliter; Kn21T carrier was prepared at 1
milligram/milliliter; K30T and Kn21pR and Botulinum Toxin Type A (List Labs and
Sigma toxins) were prepared at 0.1 milligram/milliliter; CIP was prepared at 100

units/milliliter.
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sectioned into 1.5 cmx 1.5 cm squares, and secured

i nside the nodified FranzChanber apparatus (PerneCear,
weetdsloekesn PA). A Haake DO O circul ati ng wat epCibaso06/007830

(Therno El ectron, Karlsruhe, Germany) was set at 370C.

Sanpl es w/ewblamplme%elnﬁtfantoh%stséa gle%uﬁﬁoasq@on and the
rovv-through rate was set at 2 mcroliters/mnute

—tstng—an +PCtsmatec perl stattiT purtT (IUEX
Veért hei m Mondf el d, | Gataxiead) .| Fl owt hr ougﬁ?rfl?ra tli ons
Saeple | col | Bavlesd si p@mauitdily)i (o\feprripny f am % aobBRly,
(Tel edyne o Lihcol A90 NE)| polfided Qrs g1 9. o
223 [3.4 £ g.g| g.1® 4 k3880 |si n0an ATM- &
L hdeki ng C&MRrollel ( bt hl ehe 0 pal gl
Fﬁ"ml e 12 % appal £ 0 HO]_ g1 2 H !{_ 97.14
Ahal ,J.‘,igpurgée;uircg(}{lm, | ut i%hs 3R i f?.t () ;JGM A 90
sl u imp‘gg&.ﬂ%@% br e d08 o st BB dl cur V&Aool
was ¢o 1 s
¢ at e Wl"}aggs%ol( M”&&ol i tff fJLow tehiibjgh fanplggsﬁ
%I oo—a o1 TrigTat \.u oo T at unc 1T Ul Z
Hggilz'm&rq% %teigse!,ms th&ﬂm hﬁ&l%ﬁt Amss 1 Lh 0. 1%
e tHt——Z2o 1T T DO FUQI} I C1 UI I |. cl > Ul UFLLKI llg

buf fer/wel | (20% FBS in PBST) was then added and
i ncubated at roomtenperature for 2 hours. Bl ocking
buffer was renoved. 100 mcroliters of

[o6¥17gpt avSkdnnwiiRhagied 1lin 1 BT°C nwéh BBB immddBSly vieedoradded

T o S e LICUPEd S e M
CHaBBdr aph8nid) (P&ﬁleGEﬁr §et€ﬂ%h§h Fr BUbs tHakE D(IBD circulating water

Bi osciences) was added to each wel | and |ncubat ed af

baﬁﬂ&hﬁmﬁale@tmnuKéﬂarw Gormpanil vassset 3 HeleSepplespyere applied
to megs'k dut8ES ad NnbASR- MRS eRAtedad Rt AaNChictdHeert/@Rfid Sng

sor t’| on was measur ed at 450 nm RESULTS:
an] m@lﬁ@qted?@miﬁl@c oump @dexs WBewwinadylandéald agermany)k oxilew-

thr%%ll ¥l on% SFere c!)lgﬁldgegru:sﬁ% %w{;@rzll\/nﬂaétﬁﬁ ctoﬁédt& (Teledyne

centration an rtoxin mass ratio yield
Iscsi; Africelhj NH) pgolsi o hivfiss Oalntl-2, RS0 36516, Ak éd@eandnl%&(uwg

ancl’iwﬁfﬁéﬁéﬁé TR e A e &4 of “bot ul i num
toxin type A across porcine skin - . 2 flowthrough
AR L SR e
solution were done for standard curve. Plate was coated with 200 mlcrohters flow-
through samples and standards and incubated at room temperature for 2 hours. Plate
was then washed 3 times with 0.1% Tween 20 in PBS (PBST). 200 microliters of
blocking buffer/well (20% FBS in PBST) was then added and incubated at room
temperature for 2 hours. Blocking buffer was removed. 100 microliters of
Streptavidin-HRP at 1:1000 in 2% FBS in PBST was added to each well, and was
incubated at room temperature for 1 hour. The plate was then washed 5 times with
PBST. 100 microliters OptEIA substrate (BD Biosciences) was added to each well
and incubated at room temperature for 10 minutes to develop. 50 microliters 1N

H,SO, was added to quench the reaction, and absorption was measured at 450 nm.
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Toxin Type A and Calf Intestinal Phosphatase (ClP)

across the skin barrier in a porcine skin nodel using
woudicfooeds Fr anz chanbers. METHODS: [ 000171] PCT/US2006/007830

Bi otinylating Toxin: 10 m crograns of Botulinum Toxin
[odoire] A (B! SBinphogoedtre laabesdiopiheesSIP. Carmpied dzhosﬁbasaa’iﬂ

drich) was resu ded in iters
altp@@,ﬂvep@'cwsa 1s &eyFHIGLIO S"et”%fw.tﬂm{lé{oé% &e%? 5?6 PrYTa, Qith
sithiidr MBS ARG dRdoiatora 68®.f 0l iel 160 leRPentive @86 CTRMEs higR specific
reaction volunme was brought to 1 mlliliter with PBS.
acfity. pH was check to ensure a pH range of 7-9 for
coupling. Reaction was incubated at room tenperature

%&oour and di al yzed agai nst PBS overni ght using a
SI i de- A-Lyzer Dialysis Casette (Pierce,
&14: sifn [oggl%zlggcly h@éa‘ﬁ%%ﬁdl&ﬂy% fandaft Sfoks sKin

was harve & ﬁ ofs. and femal e pi g abdonmens and
shoul der’s ycﬁlro LLC” Mountain View, CA). During

transport, skin was imersed in an ice bath containing

PBS 10 uuitlllillililcrb Pel‘l'.rbiiiill, dlld I4V)
mcrograms/m|liliters |StreptomyciEfficiengy n Pt frer |f ul |
t hi ckness i Payloadli ng epideERer and dEPN s) | wel®)

i sollated usi &% a Der nat ft0|19\cf e hredts

Pl aiinshoro B set at la tF8Rknéss 8260 gl pnVagki
grafts were anp frozen irKrlgirmui d np?40ge af¥ st o ed
at 1800C unt&P yse [ 001@1 'K’lﬁlTTa £ n8-66 Exper w-ﬁt al
conditions were tested Lphicate—TFhere—were—t|
pgyf Y BUBRIUINIING | 'fg Tont capilers| F ?6eau:ree
saane_l§3WF“mmnmmp=”W‘m¥@23¥ dar P ant tOdinver e
addeﬁgﬁfé‘hﬂeﬂmhxnﬂaqmsg PRy ROV odd e erh wlrd

pr e par S8 BURIIglapias cLaRRdlPR o/l o0n 28l (ol e 0 i er o

(Kn8, Kn8R and Ka8T) were prepared at 10
milligrams/mlliliter; Kn2lT carrier was prepared at 1

[0001774 9r amsMEhbivh lid T84 lé(:iﬁfferéﬁt@aﬂﬁers| 1ﬁBa<&l1ﬁptBQ{nd ltiopigan for
Toxin Type A (List Labs and gna tOXInSé . 1
differeplasarplenes.0 Sportgr| bagh ig’Pa?ﬁ(Fﬁ‘ ISETISS) &2y TeqrP SHRELHIGil 59 AN

hfbtu 10Qs Walitrp/ ThTlgehdthRE ddepBt Bad SligdRSkind B laQiivedfbatienh
! g IeSconﬁ%S|t|gﬁ 0001;% SﬁIHI%BS thamegq¥% aa37OC$

lexmhe rLepaelargedripenie léieyﬂlﬁ’e%?@ fyars as gffeqtive patiicles se de ngt

qu e | gerobd@anrodliff icas
L TR e i e MU Ay

prefeedoecsi0l ©qeie Bateaies infommmstable batiled)Ther no El ect r on,
Kar | sruhe, Germany) was set at 370C. Sanpl es were

appl i ed EXAMPLE 12

In Vitro carrier-mediated transdermal delivery of botulinum toxin type A
across porcine skin — Pt. 3 flow-through analysis

PURPOSE:

[000178] To evaluate the efficiency of Revance carrier in delivering Botulinum
Toxin Type A across the skin barrier in a porcine skin model using modified Franz

chambers.
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to the skin surface, and the flowthrough rate was set
at 8.02 mcroliters/mnute using an | PC | smat ec
woeoicabalssi ¢ punp (1dex, Werthei m Mondfeld, GePaumg2006/007830
FI owt hrough fractions were collected using a Retriever
MEYHOBS{ i on col | ect or (TeI edyne Isco Li ncol n, NE)
-6, 6-8

I9 hour. s g ] 12,
o>, 2 WLSHYe it AEiS Sifcede hﬁ*@ve@sﬁﬁ% iple pig shotder
an(ipffbﬂﬂiﬁgleg LychBgt i ehemun@h) vid) WOAY SIDusRBPkRisp¥iel ki was

Performed serial dilutions of biotinyl ated toxin
mgersed i1 BRe Fntaining 19 gpivey Denisillin. @nd ¢ B mganh Senipmycin and

kepPat &licdl t Skig QRa el gﬁl@ |t1‘.11&1§1%§ b RWRBr Quhnsaial (fe?mi'%)" ere

standards_and 1 ncu roomtenperature for

isolefed wsing Rewnajigrae &Pﬁéﬁﬁ\h&%wmn@, RlpinghoreaNThsed atlw/ﬂﬁp\lﬂe@ﬁ of
0.80n! e{hd% ?%;rc)zen %qg]uﬁ' T%E%Fgl b Stor ap l8g‘(§<ﬁr§ﬁ’ use.

buffer/ vve 20% FBS was t and
[Ob(ﬁ(QUPat e @iyl II‘@JHHE rat g% ?tf %rotu%nﬁ'x?uﬁ“&{m %%k 'ANQList

fer was r Iters o
Blstog@plt TaahomtqerRﬁulmbem @@Dms msm@rﬁm in A0PRISTT MRS, pitiddd

0ASEhby PRL YR IEARSLAY Bl RO STRSLL
anﬁ’%‘l'reaclﬂﬁ Vniuureorl'aStbemgthDtl Eh]ﬁw&hu BBSr abhe pHB@S check to ensure
Cglte SICLS )f r%%plfan%qirt l:’tlon ﬁ;naat% I?nc el(ljtle% gggqol n%@g}a ?or 2

enper atiure m
homscamm diabred hjhihi? FBB w&smghideﬁng @ YuEHOOWOe Stiéaatiiyeer,

and absor ptJ. on S sured. at .450.nm 0176] P
D s i b ey fisnt dtva RSBV poLs chigiatss
(1eGulanba) ah&stortliave°hecause is very simlar to botulinum

toxin. It is a globular protein with simlar nol ecul ar

[0dEBght oPrépatkidn dftskinFot Eg@z@ﬁgﬁﬂﬁi{\é Sk%rwhs@ld?vehaﬁa Bygh
ecific a L1 Vi RESULT abl e unmar
W%‘% falh iy laﬁlé’aﬁé/%r?f‘fsﬁ’l EhESped Haost-a fasgl- @rci‘rb?qé‘aéqs’eand
seSh@IMAside HRehM6EAERBRRz ChAREE GhjarAss GRAWEGR FabiRml ®A).
different carriers inpact depth and trogl sm for

A dlapkePed? CEE}H%HT’@X‘@%*GT Yl e, Bk Boh ST bR Sunagy) was

seSdt BY°ATOE S IdPR&E bEpIRH 1S e skﬁavyu;fsweoamhé ﬁ%%-tﬁl%agx }a¥e was
TAT penetrates deeper_than ol |goar inine for a given

sehak %wénél/mmu@t nsing @ sIPEhbampéas ppistaltiss phing e(l&p Werthei-
Mérf?ﬁ‘ﬁii a@eﬁ‘faﬁ@gt Fl\ﬁ% RN ﬂ ‘fllaaﬁ)n§ Q)vegé) OB QR graakgtrl er IV

| ex corrp nents suc act 0S€ can s
fraemn rallecisr €Fdedyne dsso( bincelagVE) e>og116d at bgure9-1,0l 12,021&1 3 4

usi%% @Q lAq“l\JPﬁ)r ﬁhé%!n?gséomroller (Permegear, Bethlehem, PA).

[000182] Formulations: For each sample, appropriate amounts of carrier and
toxin were added. All experimental conditions were tested in quadruplicates. The
treatment group was biotinylated toxin with Revance carriers and the control group
was biotinylated toxin only. Carrier and Botulinum Toxin Type A were prepared in
different mass ratio in order to optimize toxin concentration and toxin:carrier mass

ratios.

[000183] ELISA (Protein Quantification Assay): Serial dilutions (1:3 and

1:2) of biotinylated toxin were done for standard curve. Plate was coated with 200 pl
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EXAMPLE 12 In Vitro carrier-nedi ated transder nal
delivery of botulinumtoxin type A across porcine skin

WO 2816/09868 | owt hr ough anal ysi s PURPOSE: [ 000178 T1/T82006/007830
evaluate the efficiency of Revance carrier in

r | Q
oY LA R0 o B3 e
Aﬂef@ﬁh&s,saﬂ@sk{i{d&tadd@ﬂ@ WE@:] d1$dard¢é,slhe p@teﬂ(&srbloqknd with 300

il B BRKRE il W RS bR Qb o ferlbrure and

repba[t@ﬁmﬂhhes Blﬁcﬂng\laﬁffctrmrr&ﬁdveldmn&%@) uho:ﬁﬁtmptalvrﬂgn ]HRP at

1
1:1990 ) b Pt Shlyoh PRy R0t o S el BEEVIR T 155
}o606 o Hotd TURpMHSYasetewished @itk dousi (per el DEBSTL(PBE
d ett Instrunents, Plainsboro,

t
ity 5k R0 10¢ B PR R ESREHT AL BRERH 7 P h e

Wagﬂlﬁg[' q96 'ﬂtl @f‘@pﬁiﬂ&rsﬁgstﬁie (‘BM@SM&R%&) wiseaddf D03 well and
inylating Toxin: 10 ng of Botul i numTOX| n Type A

incpbatest atBpan grginseature 500apiBreRt, develappiien S0 ¢A) NfRipOs was
A0 OndUnsbtifBRas Rdsred at 450 nm.
"‘d‘%ﬁw@‘&ﬁlﬁg&‘g&éa@“ot ?1?1 (I% rce, SRocl?frgrg, Iﬁi)mvvas added
at a 100-fol d nol ar excess, and the reaction vol une
REMH. T8:ought to 1m with PBS. The pH was check to
ensure a pH range of 7-9 for coupling. Reaction was
bat r ral ok W Sry A hpalied hy A€ d
(00gBEH0S: alles BRI SRR it B A B G R R B
cordrodd (ped Bgw@asktatie (Pi erce, Canpbell, CA). Next day,
biotinylated toxin is aliquoted (100 m/tube) and

stored at 4 OC. [OOO%!D@L%f%ati on of skin for Franz
Chanber Skin was th 70C wat er bat h

di atel,y befo use, se t| oned 5 cm
o GedertonuBliain il o et iRt G o
appar at us ( Per ﬁ‘ér@sal?orc%gflﬁ ¥ A Haake DOl O

circul ating water bath (Therrm El ectron, Kar | sruhe,
P p/) was set at 370C. Sanples were applied to the
[00HB5] Surf@emluadle ifRidntbpvf Rbvaacgtertiatie debwriag Boafinum

8,02 n/ t | PC | talt
ToRigRe AT PHObRBREEITS PRSPk ™o BRog RO e

chifggd i ons were collected using a Retriever |V

METHODS:

[000186] Biotinylating Toxin: 10 micrograms of Botulinum Toxin Type A (List
Biological Laboratories, Campbell, CA) was resuspended in 100 microliters of PBS,
pH 7.4. Sulfo-NHS-LC-Biotin (Pierce, Rockford, IL) was added at a 20-fold molar
excess, and the reaction volume was brought to 1 milliliter with PBS. The pH was
check to ensure a pH range of 7-9 for coupling. Reaction was incubated at room
temperature for 1 hour, and dialyzed against PBS overnight using a 10 K MWCO
Slide-A-Lyzer Dialysis Casette (Pierce, Campbell, CA).

[000187] Harvesting Skin: Intact skin was harvested from female pig shoulder

(Lychron LLC, Mountain View, CA). During transport, skin was immersed in an ice
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fraction collecter (Tel edyne Isco, Lincoln, NE) pool ed
at hours 0-1, 1-2, 2-3, 3-4 using an ATM O I ndexi ng
waaonicrookdeer (Per megear, Bethl ehem PA). [ 00018B{T/US2006/007830
Formul ati ons: For each sanple, appropriate anounts of
bafifil éﬁt?{qin%an§ oXg ‘Ilnff‘/ﬁ{@h%?éj Sehic ﬁln aﬁépﬁf | {1808 ns/milliliters
con s Were teste I'iI"cat es.
Sttepatyeint Shino gq@ftweﬂ@ﬂlbth@ﬂmmllmle@ng @ridarmyis tand Fe@vaﬁ): avere
ers e
1sc§%F<§ usinga L e%natt d&%&@]ﬁe&q}lsrﬁ%%%@km%%*eﬁoé tNZ? élelt ?tteaetglrciégéaé% gf
0.8 mndl Sifie pafth wamssap-fivzeo in hquad viggdnmnd toradl at e80P© xitil use.
concentration and toxin:carrier mass ratios. [000183]
[0EMI8SA ( Pesthign Allaxteiritievat canditidss wyie: teSat inettipltiateut Thers

1:3 and 1:2 bi o Iated t oxi 0
Wit siaar Sube e S RO b el EGE (S8R GuliRovance
K30Ts| cawrier ine lﬂchﬁx&rmgxeﬁp aiasl bitiayided dexiandlyi Foukmhedmale,
room tenperatuge f.or ours. Aft | es
SPRIEE ARG ChePeohPad At arert o] ST b GiREy and
BilikunsOEkiRTTysS A sueeiriaedekat bI1agiKighgm/Biiflilies céeesatibnwel |
for 1 mnute at roomtenperature and repeated two
tinmes. Blockin buffer was.  renoved and 100 m of
St r ept avi dikbleRB: Rescriptiernef thsh SEETCRRRASISY, FBS was

added to each wel| and was incubated at.room
tenperature for 1| h@yyeadlhe pl at € weargdren| washed W th
300 gdmiP EerWﬁJah) Rsuht (BB Ohididt |hnddindives n-P8)ulor 5

m nutes at meemmt enperoat ur ¢ audsrlepeateed 2| ti mws.
Af tler mashitR@oxk0p M 100f OptEJoks sljubst taat e (BD 90

Bi osCi enceg)istwam pddemhot o eagdomwel I arod i nEubatoed at
room tenpemadktwxa for 0 m nutes tjo devel op| Then 50 m
I N 2SS4 Wasstadded toioguendh d/he [readt/Aon, | ando
abslor pé i oh masxaepsur 80 at [458anm REBMLTS| [ G00184]
Revance carrier showed an increase in toxin delivery

conpared to the controls (see Figures 14a f). EXAI\/PLE

13 1n Vit ocarrer- da transder ma I
OBBSET mursifiofion hoHd R Aoy BGs VBT Brtte mEmpgeielye e lse
sceficeliShey PYRBOSE]. 5[&@%%@5&, Tad evakdmiRide hge Qlﬁ(fdlﬁddeﬂﬁﬁz

of Revance carrier in delivering Botulinum Toxin Type

Clrenzher erparatere(PsrnatiepiaBefhéghemn PA). p br Hrake L Ociyeplgtng Vhter
batiS [ R D Bt tr&if! KaFI80Fe, Germany) was set at 37°C. Samples were applied

to the skin surface, and the flow-through rate was set at 8.02 microliters/minute using

an IPC Ismatec peristaltic pump (Idex, Wertheim-Mondfeld, Germany). Flow-
through fractions were collected using a Retriever IV fraction collector (Teledyne
Isco, Lincoln, NE) pooled at hours 0-1, 1-2, 2-3, 3-4, 4-6, 6-8, 8-12, and 12-20 using
an ATM10 Indexing Controller (Permegear, Bethlehem, PA).

[000190] Streptavidin Staining: The snap frozen skin was sectioned and
hydrated with 0.1% Tween 20 in PBS (PBST). The sections were blocked with Blotto
blocking buffer for 2 hours at room temperature and then rinsed with PBST for 5
minutes intervals three times. Streptavidin-HRP at 1:1000 in 2% FBS in PBST was
added and the sections were incubated at room temperature for 30 minutes and then

rinsed with PBST for 5 minutes intervals three times. OptEIA substrate (BD
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chanbers. METHODS: [000186] Biotinylating Toxin: 10
m crogranms of Botulinum Toxin Type A (List Biological
woabmwroatwsi es, Canpbell, CA) was resuspended i RCTAB2006/007830
mcroliters of PBS, pH 7.4. Sulfo-NHS-LC-Biotin
. (Pi e K [ ok
B T N i P e A
mumtésl fol developwi The RBEonsTWerepwhshed votheERST olné resuered avigp
cove Sgﬁﬁe of 7-9 for coupling. Reaction was incubated at
U6M tenperature for 1 hour, and dial yzed agai nst PBS
overnight using a 10 K MACO Sl i de-A-Lyzer Dialysis
RESwIAtS:e (Pierce, Canpbell, CA). [000187] Harvesting

[00§E§013| d:érillto'%t Skloﬂ \@?%1 '&ar V ! eg'e{/ }g{ytgg%%%gc? Ly)ﬁ{hga Retina

13G0Baosxe4 (ImagiaigNBuasbyi, B IGaea:ﬂaD on arNikoe Ba0h rm@nscapen with
PBS, . 10.un ers .Pe d 10
4XrW%gF‘81F%?Ps91?H ?RO"i”iOPiéf IEHYS Pseﬁ;(/I“L i 19 grafts (full
t hi ckness including epiderms and derms) were
i sol ated using a Dermatone (Padgett Instrunents,
Pl ai nsboro, NJ) set axavphigidess of 0.8 nm Skin
grafts were snap-frozen in liquid nitrogen and stored
at EREQveHAS of botifaurh AR EBE ATshififs milstle pxRysisTeNt al
conditions were tested in triplicate. There were two

oBRfdTI¥FRUPS. The treatment group was biotinylated
toxin wth Revance K30Ts carrier and the control Jroup

10U ot Tngihdit B ey oAk OBy SRS R gausing miuscle

pax?f}@f sORf IAtEe ARPUBHRalOkp JQ@ﬁt'Idne lof 2fddint @Xi ReviRdess adeigidum
ble 17). Carrier and Botulinum Toxin Type A were

rpwtqblanbﬂnnlﬁd@folcefﬂewfﬂ@qﬂéﬁqtm Il1iliter concentration.
Tabl e 17: Description of test sanple conposition

d 370C wat bat h
gf}% F@%E/Iﬁ;\?ﬁe uavve slegt ?oned |\r/1\?oer1 5acmx 1.5 cm
Nea Bual %Z §n%c§{g)t ?ﬁ@x /(zia?d Franz Chanber
09%?&2{1 f) re er%at%% ab%?tﬁ%% Aet§rm Pect}rngﬁgo}_@rlsr uhe,

polRran s set. at 370C. Sanples were applied to the
K1 id the fl owthrough rate was set at

2 mcroliters/rrinute using an I PC | smat ec
perlstalt| rerIdex Wert hei m Mondf el d, Germany).

Teph grQMps o\ 0gh ONSE B=dor o col | ected—usi-ng—aRetri ever
I\ fraction coll .1{-15;(.2 Ao dyhe | SYOCATTICL o o NE)

Newrenox(™NAXhauls 0-1_%-2 2.3 3.4 &5 .81 8 12,

and 12-20 using -

Polylysine peptide/toxin complexes preparation:
Target carrier: albumin/toxin mass ratio = 1.1:1

Neuronox preparation: (0.5 mg albumin/100 U toxin)
[000193] A 1.1 mg/ml stock solution of K15T2 carrier with 0.9% NaCl in a

microcentrifuge tube was made and mixed by vortex. 100 U (1 vial) of NNX was
reconstituted with 0.5 ml of 0.9% NaCl by slowly injecting 0.9% NaCl into the side
wall of a vial and mixed by gentle inversion. (The concentration was 100 U toxin/0.5
ml). 0.5 ml carrier stock solution was slowly injected from 0.5 ml reconstituted toxin

and gently inverted the carrier/toxin vial 10 times, sat at room temperature for 5
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an ATM O I ndexi ng Control | er (Permegear, Bethlehem
PA). [000190] Streptavidin Staining: The snap frozen
wekoos/mwes3 secti oned and hydrated with 0. 1% TweedT/282006/007830
PBS (PBST). The sections were blocked with Blotto
m?iﬁfé@ ki iGnd gfa\iM_@t%rrx]dth%ﬁrig;H@ MSthed RO hIERREAR YERrAMSing.

en rinse for 5 mnutés intervals three
(The wescenisrtioapasyi i W teyBl Jimb.: 1000 jof tiromixsge jvis pEST out
¥es Addad 4 NRARCEhd ARE1 W G £ afiflich @A (Final
Wten‘pe(:sg?u e for 30 mnutes e\gﬁ% flﬁgﬁéd?%nsegﬁﬁvﬁcth PB(SLII'lal
conegniBtior WU &btokintl@Pwhl s three times. OptElA substrate
( BDBi osci ences) was added and the sections were

i ncubated at roomtenperature for 3 mnutes to
[0ge1od] op. STty designi: oMaloveily wissh@tharles RiveBSYilewirgston, MA)

.QV-e i r i L : e
wERHEG 228 b Ep R X Rl Sl S8 ror BOUHLE Maice e houed
inRgbupsaf13 e0Balkievedr &l libitvaykevgss Bufondilbyd WBEr bEfoma ttedtment.
a. N kon E600 nicrosco w th 4X magni fication .
Al S ane el RREOP Ry S MR i SRk ond e
anbédthtfzb & i itheadveg®n of the adeatientuwith Ddwell tiyip of 30 ininucau ai doge

. cl aral ysis.. ECTI VE: 00192] To, study. the
sffef esh GakE AT BEIGS FHEIY SRR Pty Eleh fgrdess
reBRsSEdaBle PRifRhey S(ARdisN kS)tﬁirt@flt‘cmﬂf W@);. INDUK Ceds a@gibii G;qiid':efmly ffa

toxin . in Revance's botulinu ornmul| ati on scl.e
dosss 18@}1@%%%5% g Toperee %Ltgem'm@{ EaPRiied topically o
arBfuitlalent o 1hRX sdived\NRWoaRE. (MABEY cdf¥actibi €orce W& Bddsured at

Lot #NNX0502, 100 U/vial; 0.9% NaCl (no preservatives,
daxsiost topigt dreaitsit- es, North Chicago, IL) Pol ylysine

peptide (carrier) : K15T2 Test rou s - 10 U
Tﬁﬁﬁl%ﬁgéﬁ%i%n: n=4 Pol yvsi ne peptide/toxin conpl exes

preparation:. Target carrier: albumn/toxin mass ratio

[080195] - 1 Animals were anesthetized with isoflurane mixed with oxygen. 100 pl

(10 units) of the carrier/toxin mixture was slowly applied by using 1 ml syringe
without a needle to spread to a randomly selected hind leg of the mouse (shaved).
The other leg is treated with the control mixture. The mixture was massaged onto the
hind leg while wearing nitrile gloves, incubated for 30 minutes while the mouse was
under anesthesia, then the dosing site was rinsed with water and wiped with a paper
towel to clean off the residue toxin at dose site. After topical application and
cleansing, mice were returned to its cage for housing and recovered from anesthesia in
heat controlled environment. Animals were observed on daily basis for behavioral
signs of systemic toxicity such as reduced respiratory rate, labored breathing, ptosis
and mydriasis or muscle paralysis. Muscle force generation was measured at day 4

post treatment.

Muscle contraction force generation:

[000196] The limb was immobilized by securing it to a wooden table using K-
wires through the femur and the tibia to prevent motion. The gastrocnemius was left

in situ. A wire suture was tied around the distal end of the Achilles tendon. The
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Neur onox preparation: (0.5 ng al bum n/ 100 U toxin)
[000193] A 1.1 ng/m stock solution of K15T2 carrier

wWoi2006/004%8% NaCl in a microcentrifuge tube was PaUASa006/007830
m xed by vortex. 100 U ( 1 vial) of NNX was

tend6F RRSTHhEL Hﬁlﬁ;@ct&\d Hl'@taDtOEhéTiutﬁfe 291(19% dﬂa@é wlay af®dcAM % a force
i nj ectlggeéEEQ% into the side wal of a vial and

trapfdyesy (18 b3 @rﬁﬁﬁv\é?ﬁ%t.%ﬁwu(lqﬁg vhishk @hwa‘tva%ﬁ?%éedlt@e
forbb fr&?&ﬂﬁ}:/epanelghﬁgr)(mo&l 531@46"}9"56 | §8u1d Q6128 . 01Phé’\§§atlc

fromO reconstl tut ed t oxi n and
nerge rftqny then areptech gide ayap |s§mpta&é| diregilan|(SBY stimpiator, Grass,
4
Wl QP RIPOIR. 0y R WA Wl Bt bl iy
tetmsfong wa(sﬁheer@ig&u cEgtanugisi gsnereiad byl eyplying sxvimation®f all )notor
ook ol A8 HESghEBEANL ot KBidetlo B
lindopp [Hes@atnisanwert Fecvadedcwitic e rhlitatted medosdidg) oddiltatizm GRI 300,

G, G1ovetapd it RS Bed s g TeiGeids CIE i 1.

et bl @ahdrenirsaaoliredredy df véile skelatat ﬁiusclMaﬁa Mmtlmuhota)&ﬁldA

gt o PBer el ek A SR A BV e “Gnest het e

using 1.5% i soflurane m xed wi th oxygen and remai ned
rRESMAStdieti zed for the duration of the treatnent with a

—duel T ti of 3 nut es se .Si f each nouse'.s
ofRSn | | R midle St EreeriRo dn opicdh SR Adl SRRy Lrecr
sysﬁé}ﬁ GUa@ %lda@éahﬂrs%@éw 8dulctibi B huscRITeHCS restlidp ﬁ@é@fﬁmm%@]}y-

! plledtoplcally at a dosage of 10 units per
SSﬁoGgféeqsp n’é‘ tetWp rewioptfodt PEpt Hdted ariEh stsleEne efapwal

adi PR 84, Y 138 a%%'dh valsnt v gﬂaﬁgeoﬁmx%ﬂtmlmq&wn@m
Miscl e contraction force was measured at day post

grauppipedh P8¢ el weamts, foT QPYE avithepp Pareen (ceﬁtrol[gmwg@]able 18).
SoBELPLP S PRRORL) SRS A S e
forpmmsdeition) meamudistaddayg e ﬂqgearh rimglpHomequanayrastpregented
I
in IT‘E!?IQ 1§, %9 ufup Lf)g \%g)g;s %e%éé@e%%%g?y fnZl?Jlel,e gotr q?deugtugelgfo\l}'\n ?\?ﬁ@ fwrth
K1sd2 (traatmemt gtoupp NNFhwithout tarrier (mrsrotrgwsp)g il NNKonjtttmn
hind leg while wearing nitrile gloves, incubated for

f’ﬂﬂﬂ“ﬁ@g{gl aésg%elg; B usgggrwegtweglegwtpgna

paper to %Toé%ﬁr W@T‘fugsvle{fﬁ%cqn | #at dose
site. Aft®F rcal application and

Animal group | Mean Std. Error

treatment 128 11

control 286 16
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cleansing, mce were returned to its cage for housing
and recovered from anesthesia in heat controll ed

wenvicroossent . Ani mal s were observed on daily basTaSt@s/007830

behavi oral signs of systemc toxicity such as reduced
r eShiblel % Suni@hey, oflstihmigidnireea@bindynPerc@ttapsios and

mydri asi snREcldTos@l redypdom mean snd Migelderborae gener ati on
was measupReen@dd. day 4 post treatment. Miscle
contraction force generation: [000196] The |inb was

I'mrobi T ze y SecCurmaxg Itétarfu® SetandoOdefandsabDie@nussitetgnus tetanus
Kwi r es through the ff@!rmr C3hics t @t b|68"'f-o E"Pé‘&enﬁ Hz 200 Hz

nulatlozp_ﬁg ency (Ha), . rg

X+Carr| r 10 use

nusclef?rc[tr%” e WS maecam% ound the di st al end of the Achilles
en fhi on was thengdrangggt edsgi st akyto tihg

suture, 4 ethe suture wasg@attaghed tmya fodome  32%

18%
39%

t magsducer (nodel FTO8, G ass, West Warew ckj2sRl) , 125

X Aloner 0 CagieLrP¥ nerve fromthe NNX treated side was

U/mouse

nuscle fg‘r)&el rggd!:h@d \gqntgha\'c%mol y (SD9 stinmulator, Gass, West

astd

109

slaialrin turn was comected to aisf orce7 trandtucer 25 33
anplifier (nodel 13-G4615-50_ Gould Cleveland —OH)-

f raguencyyof  séd mul @i on W@BS 4% 2%

[ ncr eaSQdardd@tl | maxi sgm t etmni ¢ Por ce 1was gener at-ed. 2%

267

Tefeanus i s gener at edsby appd yi ngssunmasd on ed4 al | 283
mnlt@ror uni ts by super rmX| rraI14 st| ndfl ati A, The6sarre10

vvere recorded with a callbrated recordr ng oscrllatlon
CORS N:Goul d, Cleveland, OH) |inked to the force

OGJIQQ]SdUC?Bls Eth@y Hemfohsakedi tHaf\, bodlinuth Toxin€A @ . Rehan®’s
course of recovery of juvenile skeletal nuscle after

bopdinwm farpslation; 1 PROPFIRIAEE eATGFH . SYRAR Wes efiRgtéve Ifysausing musclo
paﬁiﬁtk?th ln}l smég’ le)tongﬁ aﬁ;ﬁ@ltionRESULTS [000197] When

orce generation of ‘topical NNX wth peptidyl
carrier systemwas evaluated, it showed reduction in
muscle force resulti nEXiAM%bEﬂéxi mat el y 55% decr ease
in tetanus response in animal treated with single-tine
Hinopingdlot study:rifepicahbetolinumitoxih typedA to reduee fofelipa@ wrinkles
grans for viéuefunictibid:B TiAp4irment ofdhg expression. and 286 16
grans for NNX without carrier (control group) (Table
Tdp3dal bGmiinamytoxih pséparatiat amimppliegpicmncy whi ch i ncl udes
aver age percentage of muscle force reduction, nmean and

OB L 56 55RO EEHSORY it v
digblveli&CD .0 nilasf 15edpisibtammer {i@ro. Q%IXo&mml'Dhlonde and no EtOH) and
mixed by inversion. 1.0 ml of poloxamer-Carrier mixture was used to reconstitute
400 U of Botox (Allergan, Irvine, CA) in serial steps and mixed by inversion. The
final concentration of Carrier to toxin ratio was 0.5mg Carrier/100U toxin. The
topical toxin solution sat at room temperature for 5 minutes. The total volume of 1.0
ml was applied to forehead using a syringe. After a 30 minute incubation, the treated
forehead area was washed with five wet paper towels, where each paper towel was
used to wipe the forehead once in one direction only, Photographs were documented

at pre-treatment (baseline) and post-treatment.
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K15T2 (treatnment group), NNX wi thout carrier (control

group), and NNX i njection. Table 18: Muiscle force
wgeonmroatzedn - Tetanus test. Mean and standard eCTAIS006/007830

for treatnment group versus control are presented. Table

10003001 SUMTHpfe 212 S Firfioatd A 10GEH MRS BRLAGRe of (s
‘nmuscl e force reduction, nmean and standard errors are
Biglpgica Aabatatories Ince tCampbell, £+ pinsluetet 3 fdys weseteegngtuted i Ads

mltncg# g?%ﬁ ﬁ&ﬁﬂxﬁ ech?o@id%(xlﬂ_gshg%ﬁl%r HZ1ud0t0 % P chifceRPRiokiZor

requency . grarrs grans grans grans grans
Sngfiledd. gResvmstiuShrtotie rwasy wixsd (wOlversiose) Rewases £atisr cias

redyction vs. i.n co r 0 )
oS e S Bon Sy ARBb S ATA0 85 Bl 5 Sl ikl e
poldRarhdrtin 0286 W2G] (10 Bt(Bf)d Ané theoy 108 n8l of Goxin Wis fBedB® ROul of

one - Carrier o U nou nuscle for
vofoaitit oomerss TR elR e B Sppe o Pagpt
ap%lge%fg g@rgﬁ%& g{gslgglg 58}%@%% 34t 3D%midde 10ubain; R&tedIdteMadnrd3
7.5td. error 9 14 30 10

WagREIASTIENI Ve B G2 B OVl Y a MRRGIRS oF 54 Ppiahs
wepO84HuhBhEd hidpké-Frefmbit (ReVIARY endSpd3ehrettmetm f or mul ati on

in proprietary carrier systemwas effective in causing

muscl e paralysis in nmce after single-tine topical
:at i on. EXAMPLE 15 Human pil ot study: Topi cal

[00R0Y] | NUMERXITN hHRE phbtbBapiRabled BeBirenpadfier ikir@sment.
The photographs show reduced forehead wrinkles after topical botulinum toxin type
A. Human subject 1 (top row) and subject 2 (bottom row) photographs pre-treatment
(baseline) and post-treatment.

EXAMPLE 16

Hyperhidrosis Study — Revance topical botulinum formulation
to treat excessive sweating in human subjects

PURPOSE:
[000202] To determine feasibility of sweat inhibition by topical application of

Revance’s botulinum formulation.

[000203] Preparation: 1 mg/ml of each KNR and P6R-B backbones were
prepared in deionized HyO in separate tubes, vortexed to mix well. BOTOX® - 100
units (Allergan, Irvine, CA) was reconstituted with either 1.0 ml of deionized H,O
(subject 1) or 0.5 ml of 0.9% NaCl (subject 2 & 3) and mixed by inversion. Stock
solution of the treatments was prepared by adding the ingredients shown in the
following table to a 1.7 ml microcentrifuge tube, vortexing for 90 seconds, and
incubating at room temperature for 5 minutes for allow the complexes to form. The

conical tubes were labeled as R for right and L for left. 1.0 ml of stock solution was
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wi t hout functional inpairment of the expression.

Topi cal botulinumtoxin preparation and application:
w963 Subj ect 1: First treatnent - 4 ng of PELAE2006/007830

Revance Carrier was dissolved in 2.0 m of 15%

tra&?ér&gacgﬁgsl%ieﬁ chlg%’ﬁ&g' yﬁ\dﬂﬁﬁ&%&%%@ﬁh%d‘&ﬂcﬂ@ 4.808 of

version. 1. ol oxame rrier
Cetaplit (ﬁraédfwas, Fostaltf oxtly T>@ @phaied u‘te@ using 2unei! sEstiax
(Allergan, Irvine, CA) in serial steps and m xed by
i nversion. The final concentration of Carrier to toxin
r at ifo—was—P—Smg—Carrierti R The toprcat |t oxin
sol Ytduppcs PBotdk (U) Q00 BabrRAPE! @xiH:AIbRS P TolaNllese | The
tot g volupe 95 O R'R“ﬁ> appkiged to| forehgad lsing a

Syrimge—After nute T ncupation, the treated
for heZd a 925%3_ KN'%H M—th i1|1\ln we narodPl ¢ ewel s

where each paper towel was used to wi pe the forehead

[000B64 | N GRSiMkfrRCAdsA3mONY: YEathQ:bQQ i@SiScedleayas performed
documented at pre-treat nent

el
while syeating ¥t (1] BOUID ee)s&‘@f’%“ct Sf‘2‘3 I E‘V%fét"qt filtex  RpRet; ere
pre%gxbeﬁgmgf 164 W h%mcﬁlgtgbé‘uélﬂ forc%Xe lhakingBiued @t §idbr papers

oratories, Inc uct #130A) was
wereemnﬁxe.spngwe@ topn The diltey pagers @/egmzer%@ghﬁ% ip FhecFF‘Pf‘dé’Y DHRYInS

t&lna rglg%%#% % bb W @ cERerorithdB1arc O PEES! Pﬁh?é%t éef% b Hiter papers

nstituted toxin was m xed by inversion.
weRe\mm@gKBdr péresubjess. Fhe pﬁlﬁ@dpﬁlersa st adased at ¢ach rgilzo

g0 e R R P e b o i
hamﬂcfeldedl o B@0ni thefbogpl Sud:amrememn@ ki@l for thel@ilegtionipariod in
a 1}68 e# g{)]otéﬂ e%%er eff:}h Eg b r%tg lswea? 8@{1&2 P le2 t}{y t{ﬂ%%a@e@? Legd

rmh@@ﬂbﬁﬂk@ﬂmwdﬁﬁméeﬂmfﬁ%eh&hdﬁﬁmqapma&@wmdh@d1mm$hngmwe

p r to S th
v SRS e e B R Eep BB St o e
fille fsi B%hﬁi@veﬁﬂﬁﬁasﬁﬁeﬁaﬁtﬁgz@fe coE&ﬁdk_)ano nilﬁ)lﬁé)sﬁﬂfb}vals thee
re shows ot 0 s, . ta d
(e, BTSN BG0PABHETE AU U S0V Bhande
cetbs SHchESal Akt fin dndRhORei Rl Irdcﬁfélﬁat oxin type A Human
subject 1 (top row) and subject 2 (bottom row)

phot ogr aphs pre-treatnent (baseline) and

[0d2851 t I eﬁg& Cl&ba Ph@fﬁ%%c&ﬁré"y ekl WeRmb SitBleigyves, 5.0 ml
|

Revance otul'1 num fornul ati on
(subject 1) and 1.5 ml (for subject 2) of test article or control was topically applied to

axilla using a metal spatula (for subject 1) or rolling applicator (in up and down
motion, then circular motion for subject 2). In case of subject 2, each axilla was
coated with approximately 4 ml of Cetaphil using a small spatula and incubated for 1
hour at room temperature (72-77 °F) to allow the treatment to be absorbed. Axillae

were Wiped and cleansed with cleansing cloth (Johnson & Johnson).

[000206] Observations: Hair on axillae was intact. Waxing was not done
before treatment application. Subjects stated that there was no pain or discomfort.
Both sides of axilla had tingling sensation. There were no signs of irritation and no

change in skin pigment.
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to treat excessive sweating in human subj ects PURPOSE

[ 000202] To determ ne feasibility of sweat inhibition
woyodempsxwal application of Revance' s bot ul i nURCT/US2006/007830

formul ati on. [000203] Preparation: 1 ng/m of each KNR

and P6R-B backbones were prepared in deionized H2O in
RESPET§t e tubes, vortexed to mx well. BOTOX(r) - 100

units (AIIergan Irvine, CA) was reconstituted mﬁth

either 1.0 mM of dejonized HZO (subject 1) or
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. ' erature for 5

@ﬁﬁﬁﬁﬁggnngggg(Pg%??&gﬂ%%ﬁ%?%ﬁgi@? orm The conica

tubes were labeled as R for right and L for left. 1.0

m of stock solution wastransferred to assi gned

conical tubes, 1:5 dilution was prepared by adding 4.0

m of Cetapb.il (GHothdimm)ilond |\VWORemnc@Xpotubiium xed

wel Il using a netal spéoutral) [ 000204] fdBoaationt ri c

AssesseRit-secliaah step of the praeddure was perforned

whille wearing nitdile (or powder free) gloves Thiee

| ayers of filter paper were prepared and placed in a

coni cal tube using forceps naking sure that filter
[09@2%@{5 W%rrgvl 1 Arﬁ sﬁc Tésil ect gCI n\ge'r lefee s{;‘?gin | ost
toslcatleapeucattlop of ﬁOUH:@t\dlenmethlof(BDhﬁ) brehardle \mlh or Withew the

Refsv%%%se eﬁefptlé%l &afifer qgrpl%f an gj%ctp#f %ﬁgggﬂﬁgal.sgakﬁ%oduzgf

efr s Were placed on eac
(o) st tlarmnmwsyunda'm etamdabi eatditiamat(pFh0rigst i Figurposi sliowrs a
elr si.des. and hands folded in_ ..
Pipksiiphor UG ot sty don o EEnE bRl R phdrtng
toGl iheaitibe h @enkild, 4nd e dppAdation booeoniAf foanuledahin I other.

m nute sweat collection period, the filter papers mere
rempved-and returned to the their tubes— Fhe fi

IIIL\..

papers were placed “hoguljum BIPP‘Ql naBe}%SthsleHii“‘Hm‘ ol ded
and [near the screwed (Q‘)Htrquu ng{f or r-pif&l‘mlﬂfiltnlﬂél carelnot

to fi"perasesctipner | Bbers. Basel|ildé sweat neasuremgnts

wer ecollected at 10 mnutes—intervalstheetimes The

filter papers were rewei ghed by placing a tube on its
screwed top in the center of the bal ance pan and the
wei ght was recorded. [000205] Drug Application
Procedure: Wiile wearing nitrile gloves, 5.0 n
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(subject 1) and 1.5 ml (for subject 2) of test article
or control was topically applied to axilla using a
worimlooswat ul a (for subject 1) or rolling appl PCatUSL2006/007830
(in up and down notion, then circular notion for
subject 2). In case of subject 2, each axilla was
coated with approximately 4 ml of Cetaphil using a
smal | spatula and i ncubatgpv§or 1 hour at room
tenperature (72-77 OF) to allow the treatnent to be
absorbed. Axillae were w ped and cl eansed with
WHAIRESCEAIMER, 18: ( Johnson & Johnson). [000206]
bservations: Hair on axillae was intact. Waxi ng was
not done before treatnent application. Subjects stated
L.t hatA fohreylationpompoisipgi n or di sconfort. Both sides of
axilla had ti [ ation. There were no signs of
irritation anandwr?!cl)lﬂlgﬁlztﬁgg’ i n skin pignent. RESULTS
[ 000207] G avé peettively chargédtmickbonbjlamdn Subj ect 1): Over
the first 7da%\63a cation of 2

i cal j .
bot ul i num toxin E g%élf(% 89&8‘% sel@&% %z}io?/lviﬂfehgrgl%p %nt%]%gf%()fa

éach “axi
t he Revapattiqaegy dgdit oligarbiridee, ahd polpatiambisdge] ect # 1 in
feasibility trjial.. S . produced r 10 m nutes
under st andar ¥ 2GH H}%ﬁ’ﬁ‘ﬁfgﬁﬂ EOE%H tﬁé‘&é}rgg{'aé‘%gl? § gljnpfyxedj‘“?h
G avi et the odNivlly Stiasged badkBBneSUbj ect 2): Over the first
7 days post topical application of 50U botulinumtoxin
(Botox) each axilla with or without the Revance

2. Peptrhe¥dmeRtish Scofd@ly thURRN 1, SHRE&E theBsitiel} e@ssdai 1 ity
trial. Sweat produced (rrgggi per 10 m nutes under
st aRerkPenc: BiEdPt GopmsisgsEaching gioupsi gure 18 shows a
phot ograph of subject 2 after application of a
botulinumtoxin formulation according to the invention

3.in dhefamaplatien acsprdingtie claipis i aray Wherewfthepesgivelysharged
f.or Bhbcis b ol dE1-PBSE L ANBI OBAT 1S CLAIMED 1S 1.
A fornmulation conprisifig: a botulinimtoxin, a
positively charged backbone, and and at | east one
ne . | ..

4. par 61 {SRREbER LR DL M AR BE et S
bri tggkbonetiepdilysindier Bt ul i num toxin i s non-coval ently
conpl exed with the positively charged backbone.

5. The formulation of claim 2, wherein the branching groups are either protected

oligoarginine or TAT domains.

6. The formulation according to claim 1, further comprising a viscosity
modifying agent.
7. The formulation according to claim 6, wherein the viscosity-modifying agent

is either hydroxypropylcellulose or Cetaphil.

8. A kit for transdermal delivery of botulinum toxin, comprising the formulation

according to claim 1.
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2. The formul ation according to claim1, wherein the
positively charged backbone further conprises
wonersob#2sg groups. 3. The fornul ati on accor di ngCTWS2006/007830
claims 1 or 2, wherein the positively charged backbone
7has A netheaflestingeigitescespridifan 21, 000. 4. The
formul ation according to claim 3, mhereln t he

positively chﬁP@@ﬁgBh%%ﬁﬁﬁggk@‘ﬁéﬂ?@?@ﬁ%@m@WaPEL 5.

The for mucad:i@p tO¢aibl Biahd Sptiodf Splidd v RERGBA h%lﬁt
groups are either protected ol i'goarginine or TA

domai ns. YA f or nul ati on according to claim1
further conprising a viscosity nodifying agent. 7. The
formul ati on according to claim®6, wherein the

8vi schanetied s dpstinehypehidisisicemprisingsr

hydr oxypr oby! Gebil i 85 fla SREARDY batefk mé rolhbialia]

t ransder mal y of botulinu ?OX|n, conprising
the for mﬁlc@ctrdm teddord iandjontionallyedpplying/an odclveibhagbnof
treating \winkhes conprising: applying to an area of
skin of a pa nf the formul ation according to claiml,
and optionally applying an occl usion agent afterwards.

Ocappl YIIRAEE SRS o RipPndhg S Ea{ e et rom

f or ntht gtoirp borBEEag off thgfacq fedhdal) deck dadsoptifamnal | y
appl yi ng an occl usion agent afterwards. 9. The nethod
according to clainms 7, wherein the area of skin is

1&el @K&ﬂetﬁd@éb&l’ﬂﬁlg% Olbigh & aviRleid ihB 8re@of 1168 is s8R Bed from the
f or ehe neck. hands and feet. 10, The net hod

acc ?aﬁgfofeéeaéil hack, ghestypading idarselortigneof therhagipsteps or
sel eqabfsl portmdriR st | | ae, forehead, back, chest,

pal ms, dorsal portion of the hand, instep, or plantar
portion of the foot.
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