WD 2011/ 053554PCT/ US2010/ 053959 DEVI CE AND METHOD FOR TOPI CAL APPLI CATI ON
OF THERAPEUTI C OR COSMETI C COVPOSI TI ONS [ 0001] This application clains the
benefit oVoppilgnssisy to U.S. Provisional Application No. PET/IB2@0833059fil ed
on Cct ober 30, 2009. This application also clains the benefit of priority
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entirety. FIELD OF THE | NVENTI ON [0002] This invention relates to devices
and nethods for safely reconstituting and adm nistering topical therapeutic
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exanpl e, a vaccine may be distributed as a |yophilized powder that is
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vi al cam¢ htrabyhcarpoyaghby fef@eh@dh ithedr éntigetedi ent, and then injecting the
diluent into the vial. After the injectable conpositionis fully
reconstituted, it is drawn into the syringe. The needle of the syringe is
t hen W #RgEF THEMNVENYEN and inserted into a subject in need of the
t herapeutic or cosnetic agent contained in the injectable conmposition.
[0002] This invention relates to devices and methods for safely reconstituting and

of a

administering topical therapeutic or cosmetic compositions.

BACKGROUND OF THE INVENTION

[0003] Many therapeutic or cosmetic compositions are distributed and stored as two
or more separate components, which are mixed just prior to administration. For example, a
vaccine may be distributed as a lyophilized powder that is reconstituted with a diluent just
prior to injection. Reconstitution of an injectable composition usually involves drawing a
liquid diluent into a syringe, inserting the needle of the syringe through a penetrable seal of a
vial containing a lyophilized active ingredient, and then injecting the diluent into the vial.
After the injectable composition is fully reconstituted, it is drawn into the syringe. The
needle of the syringe is then withdrawn from the vial and inserted into a subject in need of the
therapeutic or cosmetic agent contained in the injectable composition.

[0004] With recent advances in transdermal carrier technology, it has become
possible to achieve topical administration of therapeutic or cosmetic agents that previously
could only be administered by injection. (see e.g., U.S. Patent Application Nos. 09/910,432;
11/072,026; and 11/073,307, which are hereby incorporated by reference in their entirety).
Like injectable compositions, topical compositions may distributed and stored as two or more
separate components, which are mixed just prior to administration. However, reconstituting
and administering topical compositions may be complicated by the fact that, at least in some
instances, a syringe with a needle may not be an appropriate device for adding diluent to a
lyophilized active ingredient. For example, a topical formulation may contain a
concentration of the active agent that is higher than the maximum allowable concentration for

an injectable formulation. Accordingly, reconstitution of such a topical formulation with a
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lyophilized topical formulations of botulinum toxin using syringe with a needle may be
dangerous. For instance, a topical botulinum toxin formulation may contain a toxin
concentration that is much higher than the maximum acceptable level for an injectable

botulinum toxin formulation. Accordingly, reconstitution of topical botulinum toxin
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accidental fatal overdose of botulinumtoxin, if the reconstituted topical
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sl i dabl e seal i ng of the cartridge. The deabl e plunger rod is

conf i gueethdt end evithea tphergdr serdmiz ambpert hlaad vheatof. The applicator also includes a
housing with a first end and a second end, the first end comprising a dispensing tip with an
orifice and further being adapted to be releasably connected to the vial socket, and the second
end being adapted to receive the cartridge. The housing also comprises a needle hub located
between the cartridge and the vial socket, the needle hub comprising a first transfer needle
that points towards the penetrable seal of the vial and a second transfer needle that points
towards the penetrable seal of the cartridge. Additionally, the topical applicator includes an
activation cap that that is configured to be inserted into the second end of the cartridge socket
in order to drive the cartridge and the needle hub towards the vial socket. Thus, when a vial
is held in the vial socket, the first and second transfer needles pierce the penetrable seals of
the vial and cartridge, respectively, thereby fluidly connecting the vial to the cartridge. The

applicator also includes a slidable plunger rod that is attached to the slidable sealing member

of the cartridge. The slideable plunger rod is configured to force the diluent into the vial
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2011/ 05355 US2010/°053959 BRI EF DESCRI PTI ON OF THE DRAW NGS [0013]FIG 1
is an dApl2ided vi¥ey ofotlertaspeatadf thepinvertionr isatc pradiideg at methnd eiobdapindht  of

the pr ea%% ytlngI Q \Il)grra]lﬁ}lrtlcc):naigent. The method comprises pushing the activation cap of the topical

applicator as described herein, to cause the needle to penetrate a septum of a vial held in the
vial socket and the septum of the cartridge, thereby establishing a fluid connection. The
method also comprises pushing on the plunger to force the diluent into the vial and optionally
shaking the vial, thereby forming a reconstituted paralytic composition, and then withdrawing
the plunger to cause the reconstituted paralytic composition to be drawn into the cartridge.
The method also includes removing the vial socket and vial to expose a dispensing member,
and pushing on the plunger to cause the reconstituted paralytic composition to be dispensed

from the dispensing member onto an area on a patient in need of treatment.



[0014]FIG 2 is an enlarged expl oded view of the topical applicator of
FIG1 with dash lines showing internal structure of certain conponents.

[ 0015] FI G&¥020i1905355¢r 0ss- secti onal view of a topical applPCTASI10{08398¢ t O
activation. [0016]FIGS. 4 to 6 are sectional views illustrating operation

det acnMAEEE BEST BB DR ¥ PBAMINGS. 7 Gge por i on, [0018]FIG 8 (s a

perspeqppyy of thaccand i dgfoRadiheysh &gné/éﬂl bbplichgr ﬁ@dﬁ?&lﬁ% td AehBaHMchOr
application. [0019]FIGS. 9 and 10 sho i fferent applicator tips. DETAILED

DESCRI P ItigNprerenT HEentMENTI ON [ 0020] Thi s i nvention provides devices and
met hOdS[OI)PA{] saf elléiGr. %Ci(s)na%teln al'llr}gé& gxpﬁo&ed view of the topical applicator of FIG.1 with

dash lines showing internal structure of certain components.

T

[0015] FIG. 3 is a cross-sectional view of a topical applicator prior to activation.
[0016] FIGS. 4 to 6 are sectional views illustrating operation of the topical applicator.
[0017] FIG. 7 is a sectional view illustrating detachment of the vial socket from the
cartridge portion.

[0018] FIG. 8 is a perspective of the cartridge and housing with the composition

ready for application.

[0019] FIGS. 9 and 10 show different applicator tips.

DETAILED DESCRIPTION OF THE INVENTION

[0020] This invention provides devices and methods for safely reconstituting solid
compositions for topical administration. In preferred embodiments, the devices and methods
according to the invention permit reconstitution of solid compositions stored in a wvial,
without the use of a syringe with an exposed needle. In this way, the possibility of
inadvertently injecting into a patient a topical composition not formulated for injection is
minimized. In addition, in certain preferred embodiments of the invention, the topical
applicator is configured to prevent the easy removal of the vial, once the vial is attached to
the topical applicator, in order to prevent the user from attempting to complete the

reconstitution process with a syringe equipped with a needle.

Topical Applicator

[0021] FIG. 1 shows a topical applicator 10 according to an exemplary embodiment
of the invention. In describing various components, the terms “proximal” and “distal” are
utilized. In each instance, the term proximal refers to the end closest to the hand of the user
while the term distal refers to the end furthest removed from the hand of the user.

[0022] A vial generally designated by reference numeral 12 is associated with the
topical applicator that also includes a vial socket 14 designed to receive vial 12. Topical
applicator 10 also includes a needle hub generally designated by reference numeral 16
(FIG. 3). A housing 18 is designed to extend about a cartridge 20. The proximal end of
topical applicator 10 includes an activation cap 22. A plunger 24 is designed to fit within the
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conpositions for topical admnistration. In preferred enbodi nents, the
devi ces and net hods according to the invention permt reconstitution of
sol id compoanti/sess4stored in a vial, without the use of PaTAERINNYEII t h an
exposed needl e. In this way, the possibility of inadvertently injecting
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Topi cal applicator 10 also_includes a needl e hub generally designated by
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it is desired to use sone specialized conponents for the vial. Vial 12 wll
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active wrgesth ighdrh@fs 40randnowe dwerdwll si&gml’eﬁ@QBSt itution.
[0025] Vial socket 14 also includes upper wall segments 44 which define, at a
proximal end thereof, a female thread opening 46. A plurality of flanges 48 extend
downwardly as may be seen in FIG. 2.
[0026] Needle hub 16 comprises a distal member 52 and a proximal member 54
which are designed to fit together. Distal member 52 includes a piercing member 56 having
a piercing tip 58. In preferred embodiments, the gauge of the piercing member 56 is in the
range of 18 - 25 gauge, in the range of 18 - 23 gauge, or in the range of 18 -21 gauge. A
suitable gauge can be readily determined by one of ordinary skill in the art based on the
consideration of the viscosity of the topical composition, toxicity, and other factors. At its
proximal end, distal member 52 has a tubular end 60. A plurality of pins 62 extend
circumferentially of distal member 52.
[0027] Proximal member 54 includes a body portion 64 having a tubular portion 66
which is designed to engage with tubular end 60 of distal member 52. A piercing member 68
is secured to body portion 64 and has a piercing tip 70.
[0028] Proximal member 54 also includes a pair of legs 72 with an annular ring 74
situated proximate the middle of body 64.
[0029] Cartridge 20 includes a body 78 which has an open end designed to receive
plunger 24. A pierceable septum 82 is arranged at the top of body 78 adjacent neck 80.
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[ 0024] As shown in FIG 1, vial socket 14 is configured to receive vial 12
at the distal end of vial socket 14. Vial socket 14 is, in this

i1l ustratwoeosmsssddnent, of a somewhat overall triangul RCTABRII0HEFIEL i ON
havi ng a pl urality of lower outer wall segnents 38 each of which is

sonmewh arcu nf| rat n and.tﬁllgiers |n rdI froma d| end to

meet uppRbita éB?rél Sgra Rincludey ?rémré gofwphl seSends | %\A@Fr%ody

and theaeﬁlgaﬂh%‘eepgu@wmse%n&hw@d int the QfystARA erhiRPIMAR. qaveactha«\émg inneddd! y
extending Tl anges for gripping vial 12 at their distal end %EI ng spaced

f rom t Heergad promded@atm 88fto pidysdeqdsuah pedessetottbh thidyerwtonsing A8 ralsoeg@udl@ aand

b ouren ot R ST ditne bRRE R IRt T E s U i O RraiBREr '

openi ngnd®2. A plurality of flanges 48 extend downwardly as may be seen in

FIG 2. [0026] Needl e hub 16 conprises a distal nmenber 52 and ajgroxi mal
menber [883hi ch areivaten gl e & proxinghenharll 16 endp sifsmgdl 1E2 A diesteges a

pi erci 5 r I refe the

Pnoas. oF TRERSTEI 0 BB0LE SR bR iy RECTARGTORR PN,

range aictitfed whde gaetgﬁd Sal’oflplﬂothi‘se)n@amQEngH‘gellBusiﬂQ.lgpﬁgﬂo abtigatidhabl e gauge

can be readlly det er m ned b%/ one of ordipary skill in the art based on the
t

consi ddP83tlon” of Rlwegeyiododptly Hrvidee vHpimale Husadesitq der seiswithradedlyang

ot her f 5 hS pliberd 445 Proxi mal end, distal nenber 52 has a tubular end 60.
A plura %/l %P %%s 62 extend circunferentiall y of distal nenber 52.
[ 0027] ROG3A] el nﬂnbmeraﬁlém viel ldesd avid obgkgd olrdt atrersuﬁldhddaaﬂ mgna witho tHeavial

t 66 ch d dt ith t | d di st al mb
52 gt e el ripet £ Bt o T BBt b0t I A s P g
tip 70. w&lgﬁzlﬂugfn‘gxlmhdnﬁ‘d?@@ﬁo@‘éaﬁlﬁolﬂs@ﬁé@qlﬁsth@ ﬂ?@hﬁlapfenhe(ﬁshgl?slﬂ@ R, an

annular ring 74 situated proxinmate the m ddl e of body 64. [0029] Cartridge
20 i nclAwtstion tseplyl 878 hild dh haen agmopdie pasitidesieusing b8 rie seiewshreadably

engaged with vial socket 14 by means of respective threads 90, 46.

[0033] As illustrated in FIG. 3, activation cap 22 extends exteriorly of housing 18.
For use, activation cap 22 is depressed as shown in FIGS. 4 and 5 thereby leading to a
piercing of septum 34 of vial 12 and septum 82 of cartridge 20. Plunger rod 26 is then
engaged with plunger 24 by means of their respective screwthreads and pressure is exerted on
plunger 24 to transfer the diluent 120 to mix with a component 122 in vial 12. This position
is illustrated in FIG. 6.

[0034] At this point in time, a gentle shaking of the vial 12 may occur to ensure
mixing of the components, subsequently the mixture 122 is aspirated into cartridge 20 as
shown in FIG.7. The housing is then removed from vial socket 14 and the mixture 124 is
then dispensed as required. In the illustrated embodiment, tubular portion 66 forms the
dispensing member and is specifically designed to apply mixture 124 in a topical manner. To
ensure that the mixture is not injected, member 66 may be of a non standard size and/or
configuration not designed to accepted a needle. However, in certain applications, the
attachment of a needle may be desired and appropriate configurations would be provided. In
certain preferred embodiments, dispensing member 66 comprises an orifice having a diameter
that ranges from 18 - 25 gauge, more preferably from 18 - 23 gauge, and most preferably
from 18 -21 gauge. A suitable choice of the diameter can be readily determined by one of
ordinary skill in the art based on the consideration of the viscosity of the topical composition,

toxicity, and other factors.



pl unger 24. A pierceable septum82 is arranged at the top of body 78
adj acent neck 80. WD 2011/ 053554PCT/ US2010/ 053959 Housing 18, in the
i 11 ustratwo 2entinssisaent, i ncludes a plurality of wall se@GEAIS2018O5396Ner e
bei ng three such wall segnents 86 in the illustrated enbodinent In each

ot er aPPRlousi ng 168 ot a1 i Giae 4Rl Fperpidr Thar Bek RS QHIgGoAtA he

dlstaltgggmpl Blie&Rfons Housi ng 18 al so has a flared proximal end 92

[ 0030] Activation cap 22 has a proxinmal end wall 104 and a side wall 106. A
first set of protru5|ons 110 are designed to engage housing 18 when the
activatj.on ca i vated while a second set of protrusions 112

e en ac&
engage &Py "Tg“b pIpedCampogiony, [0031] Pl unger rod 26 is provided

wi t h mge3d)hr eadsThklfhefpeutiChevbdnickiaddpicyl estapitiths thatngerdigensddoB32]d n
operation, vial 12 and vial socket 14 are supplied as a unit with the vial

i nser t dapieHenelipatanercoating fedicilpventinphre a ypdariyn Hindted. agjdnmpya epmpprise

cart! 46 2L BULSIL Of ADUDNEYSORCAR, BILLSEHLIHLANIEPR.RE lcary o0 1
renpvabippligbss i @ﬂﬂfacm@om@fhssub@ecserlﬁ»d@hr@beﬂadlil%l epghiges wicbhiivg a tizocket

14 by neans of respective threads 90, 46. [0033]As jllustrated in FIG 3,
acti vatingtienps potiean aslloRites 1% sfoyings raseRsifyges and administering or applying

highly toxic substances. Non-limiting examples of active agents that are suitable for the
topical therapeutic compositions according to the invention include analgesic agents, anti-
asthmatic agents, antibiotics, antidepressant agents, anti-diabetic agents, antifungal agents,
antiemetics, antihypertensives, anti-impotence agents, anti-inflammatory  agents,
antincoplastic agents, anti-HIV agents, antiviral agents, anxiolytic agents, contraception
agents, fertility agents, antithrombotic agents, prothrombotic agents, hormones, vaccines,
immunosuppressive agents, vitamins and the like. Non-limiting examples of suitable
cosmetic agents include, for example, epidermal growth factor (EGF), as well as human
growth hormone, antioxidants, and botulinum toxin. In certain particularly preferred
embodiments, the topical compositions according to the invention comprise insulin,
botulinum toxin, VEGF, EGF, antibodies to VEGF, or TGF- 1.

[0037] Generally speaking, the topical applicator according to the invention may be
used for topical administration of a therapeutic or cosmetic formulation to any region of the
body in need thereof. In certain preferred embodiments, the area of the body to be treated is
selected from the group consisting of the face, the axilla, the palms of the hands, the hands,
the feet, the lower back, the neck, the leg, the groin, the arm, the elbow, the knee, the pelvis,
the buttocks and the torso.

[0038] In certain preferred embodiments, the topical applicator according to the
invention is used to administer a topical composition that comprises a paralytic agent.
Generally speaking, a paralytic agent may be any agent that can interrupt nerve impulse
transmission across a neuromuscular or neuroglandular junction, block or reduce neuronal
exocytosis of a neurotransmitter or alter the action potential at a sodium channel voltage gate

of a neuron. Non-limiting examples of paralytic substances contemplated by the invention



For use, activation cap 22 is depressed as shown in FIGS. 4 and 5 thereby

| eading to a piercing of septum 34 of vial 12 and septum 82 of cartridge
20. Pl ung®0 200d)5264i s t hen engaged with plunger 24 by mPamaSei10t053959
respective screw hreads and pressure is exerted on plunger 24 to transfer

t he d|Iu 20.to mx.with onent 1 I |t|on IS
1T ust rEBge PACEPGn 6o GESHUEE PROB RO tetbn: Fa ciib it do BHRKPRE of t he
vial 12, 0%0kiRs Gl tehed&e%rssmww&n@sm&d&smnent s, subsequently the

m xture 122 is aspirated into cartridge 20 as shown in FIG 7. The housing

i s therl0#¥Hoved flnownwi ambediokets, e amdlyﬁlhesumtﬂncwr e mmalls adhems@r@ipmwsed
as requir g f% ét a ed eang %% |on 66 fﬁrns t he

di spensﬁrﬁ‘g’cﬁe%oesﬂme IREoEt s pREITPIRET| 8%%‘ %lﬁ et t'8 dp r?isxfér SO, 5
topi caltoxMnpss A ddur6bRin) enatyh@et appiRd b Xhdifac it§ rétice ltl'iH @ﬁﬁe@f&ncé’fﬁﬂh@fnkﬁe@ may
be of a non standard size and/or configuration not designed to accepted a
need! e.in¢lpdieg enariqnstie dinesi neselppipl Haes erays fash tipvaltneeit gebeliprdiesl endmay be
desire te configurations would be provided. In certain
preferggﬁﬂﬂ%% g%%%%?g di spensi ng nmenber 66 conprises an orifice having a
di amet g0040jat r arigesthér embd@men2p tigapgealytioosudstpief 8r @picilly radmidiStered2®
gauge, and nost referably from18 -21 gauge. A suitable choice of the

di amet éFO¥gH ab@@%%}q GHRFtR rantubesst: b>F06 riestefceo thei pRiplytis ubstanes mipe b ra

based o

Coxi ci 0y AR PR oSl oy R 5 el Ay b5 0 1O BE SO TBBEk B

and 10 frdrhuastgitamtie dlmfcbetamnnmﬂhmm empodinpatswhhe tparmyt_lcbeuhstanlce zochphiees

o SRR Rt A FURERR B BRORL e TRRE 85 go&%%ﬁ%fewe

t opi calglaRR! incaer toa@@a%gipaﬁldtr&lg Bleadn@vf‘é@faéc%}el@«r aVIBR! gdd@Fallly CHi@lnlv¥ntidom t ed,
and nay conprise any active agent capable pfoduci ng a therapeutic or

cosmet |aé80be®té¢mpla§€r8t@c &siemmgtr@mn @éltblgacelpmtubmm dozins cothpasétiane gisorg dfe a

subject od i cal ator e.lnventi o

par ¢ cupBetyPRr oS Bl Ba RN RESALT I S b BB PeisPimg o
appl yi ng pﬁib\@&ﬂé ¥n irfpkloCerfittlsh @B Eon. NSOn linfitih RYare¥8BF QRhdhdid@idny enAgRNt S
that are suitable for the topical therapeutic conpositions according to the

i nvent itsmifagiel saesmarduljeanset spsmosdic tiqollas taﬁﬁlaﬁﬁ%lregleﬁm@msamm,bm@bréls
anti dﬁgfafsi/z @&Ivlcgp Shi qﬂ algé ﬂ?&ﬁfa{:ﬁesa&?%gﬁnusa%ttﬁ e cg\‘ﬂﬁl lﬁ?l ok disorder,

antie ant'| hyper ves I =i npotencé a |"ammat or y
agents andnzhrmmpba;sdfrﬁusa@edﬂﬁrﬁpmglahd sdsMsagent s, antiviral agents,

anxi ol yt agents, contraceptl a ents fertlllt agents, antlthronbotlc
agent s l%‘ﬁdt hr o8GR B ar op FHH&%%’B‘@P%E%‘FS\/‘@ Ygent s,

vi tam ng,a0dy{ b tl) 1509 ag%p Qitdr! a@:&‘d tS%Mb@Iﬁloﬂfco@'rfs@Qlb@tuﬁﬁﬁrg‘%klﬁ aggnt s

i ncl ude, for exa dermal gr mﬂh fact or , as wel hunman

gr owt h thon ﬁbumllnamt noam”dantmd arcinbst mbam um tedexi to. aﬂm of ¢t &howpaypdscef ar | y
prefer enbodi nents, the topic ositi pns or dj t.o the invention
P | SRS PR BHEGET O he DR ek DY oot et W e
131. [ %§7sh@ea%§kﬂay nﬁ?%kduBQaquEﬁlﬁl BiogiveAdd iaPRtingaheheaes Varhne of Rusidie

invention may be used for topical adm nistration of "a therapeutic or
cosnet irgoemsmihatbiogHinum myn rn@@gu ba Obfamddefrbmdyny af tleednewersewtyncs ekt ai n
preferrb

gulzenboeel meO S esh Bf Be ID%S In¢ ﬁa%nt 2 rre(g D iele% %g from
the grolp“Eosi°& i W SPY e t Sdel: Ehé g Fhe" Jar e "o "PRETHARES™ t he
hands, Hohdinu@efoxirtib @rdsefvm al aselkated heuask toxﬁthﬂlole%GLe (& lae befulintm tbkia tigem t he
eromA the knee, the pelvis, the buttocks and the torso.

A neurotoxin) that has been stabilized by exogenous stabilizers. See, e.g., U.S. Provisional

Application No. 61/220,433 entitled “Albumin Free Botulinum Toxin Formulations,” which

is hereby incorporated by reference in its entirety. Alternatively, the botulinum toxin may be

present in a complexed form, stabilized, at least in part, by one or more of the non-toxin, non-

hemaglutinin proteins and non-toxin, hemaglutinin proteins that are normally expressed along

with the botulinum toxin by the C. Botulinum bacteria. In certain embodiments, the

botulinum toxin is stabilized by exogenous stabilizers, such as albumin. The invention also

9.



[0038] I n certain preferred enbodi nents, the topical applicator according to
the invention is used to adm nister a topical conposition that conprises a
par al yti cwagemntosssdeneral |y speaking, a paral ytic agent mag/useoianyvaygent
that can interrupt nerve inpulse transm ssion across a neuronuscul ar or
neur ogl andul junction, block aor reduce neuronal exocytosjs of a. .

neur of rARGHPA e POTGIRES <R HE° SECHOIPNIGN GRETHo BOSOU T SHAARBITIVEN ¢ age
gate ofcoph RGHRAN- a¥ARIL | BBthIiNEN e PkGfuRIHoRRr AbNAihGtiSHRIEAPRESof which
contenpl ated by the invention WO 2011/ 053554PCT/ US2010/ 053959 i ncl ude

bot ul i noedoROTOX ™M Byspiry, st Yegpws™ A B, C1, D, E, F, and G, tetanus
t oxi ns, i toxi and. tetrodot oxi.n, . as | ] as comhi nations thereag
100367 147 v e AL [REP By il ilor 2R BE TR PGyt BAF plsHRERRIy

adm ni seed BOtuliRURAIOLMCErRaG RS TRt 6, £LbMBdund Mt hakSbARG UM ttdhein RRfidiky bliC
substance, (such as, e.g., botulinumtoxin type A neurotoxin) may be

appl i eFontinsmmefos swre shangig s fenrdioay péiaratineeobfnyparh esanyicheinggiahye to

mari on [ - |.abj [ , r ar
s, b AR AR Sl B G Rl (Gl £ Bahel IR Gy BERET,
subst anagy bs atm@lified hyurathxim(esd. e4 adurb@xpr oMidiehas dt herapeudf s emimcicidod a
subj ect., For instance, the paralytic substance may be a substance capabl e

of att &KiRiRY ngoLifist i MeFgilaccert COMPRIIsES 2 PBICelsy & upireiaytly Bidgedd from
a glan [RTa0E = |t i h ] vt

conpri glggidg%fﬁ[of %ﬁi rgnn{t;lag{)%ie r? " ﬁailgftnggtstﬁgﬁgnﬂh@p géggjei %er%ggﬂ@e%ht%%?g%{:%%on of

sweat ghans oeensmbdifiedus agayddat, ifor orstiercet enltaneat ith ppegreticdr osdsrasesacne,

respecti vel. Mor e nerally, this invention al cont enpl at es .t.he

Caim i STl oS FHeRa b bt SHC U8 e it peRORLT AL SEhU B oBical
o I ) PG B Rttt v
exanpl el@smbedu@bp\iegd‘bléqnéltbw@,i ﬂr;gl botelifieni foadi ahas faes @ t%dmlmepms@tl?sing
spasnodic torticollis, .anal .fissur.e | ephar ospas cerebral . pal sy.

corvi caramEbiES MfeiAMRnior) SRt Rue T8 Y REPERREM pERERL MR BT o5 o
di sor des hy@id n¥@btoxus dsypepared fross GuBurifsas ie@aial G s@asivat bbROAlh! pxEertain
parti cul a}rll y [I)lr ef erred elfrlﬁg%i ments, the St opi caf11 conpositions to be ;ppl i ed

by t he seEivReal(seeplS. dat- oNo ot Mhdor mistanecl nlienbotshinwe iprin senaslsoald num
toxin.  L0God & OQ&Bﬂ h%dg%‘?llé {4 ks 1120 k&%o\‘}ﬂne{ik gibdds R I{E%%@%rytb[%ﬁlgﬁ%g{ okfh anY

of t he Known types o i num toxin, el produce cterium or
by recaietivingndndt @chuhgees masbyvektd asr anyr ssqhrtt ye scohfbatatiohyorbenjugate

subsequent |y dj scovered i ncludi ng engi neere ariants or fusion praqteins.
The b_otrH‘PlFﬁH?nfj bR ﬁw&w%w&{]df%\%ﬁ&ﬁge é?tuélﬁ%ma%wm%bﬁ‘pwg% B C.
bot ul I Y §&ufnum &R HYREFofd witch iy iRBelffbe fon-@kicCror hQtaf &' 4 AbMtoRk ey red

enbodi ments, the botulinumtoxin is present as an isolated botulinumtoxin
nmol eculmeoteaseghgt bisodruds toximongrotaolyyipeledvapeur ot oxi n) that has been stabilized

by exo s stahilizers. See, e.qg,,, U S. .Provisional | i cation No.

011 220 TG anc 1 12 DABEHEr o0 B BT PAU VoSt PO AL oL SR i | s
her eby tiymefPRcad L RY1id ebahens@gi thel hsthe®M ide&rbed Alt8hNakby @kymplehehe
botuli numtoxin nmay be present in a conplexed form stabilized, at |east in

part, Ppmpasitions mey dcdyonthlézadontor drpwderribathedy sietcdiim aprdtfer ag cafsaded
non-toxin, .h lLutinin proteins tl%?t re normal ly expressed along with the
bot ul i rﬁ?ﬁl]bfi(?g!gﬁl%ﬁ)ﬁ%%rﬁéel_ 3 _r%(?flﬁﬁltﬁ% t%a(@tug?ti' a. In certain enbodinments, the
bot ul i Mgoa4joxi n iEhesdifRh foz @€bonytiteNOe RS apd iR dricasmstic &1Bfbsafonglobthy N.
The i nvention also ) . . .
invention include any pharmaceutically or cosmetically acceptable diluent that is capable of
reconstituting the solid therapeutic or cosmetic composition. In certain embodiments, the
diluent is simply water, saline, or a pharmaceutically acceptable buffer. Non-limiting
examples of such buffers include those involving salts of citric acid, acetic acid, succinnic acid,
tartaric acid, maleic acid, and histidine. Non-limiting examples of suitable buffer concentrations
include buffer concentrations in the range of 0.400% to 0.600%; 0.450% to 0.575%, or 0.500% to

0.565%. The invention also contemplates diluents comprising a mixture of buffer salts, non-
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WD 2011/ 053554PCT/ US2010/ 053959 specifically contenplates the use of the
topical applicator to reconstituted and adm ni ster conmmercially avail abl e
bot ul i nurwOariwpsBssamul ati ons, non-limting exanpl es of WRATAIS201005398%
BOTOXTm DysportTM and Xeom nTM [0042] The botulinumtoxin used in the

applicator. of this invention can alternatively be a botulinumtoxin
RS /1 SR LTI G et STt et 8 g S S
cont ai NHal@AChiRlidiAA" 6r GhEIAREhis@lind. URC tcb@R! prafei@l abrmbuismens, am¢ Paftér & on

any chain relative to naturally occurring or reconbinant native botulinum

t oxi ns.Pheghaicdstighce, the botuii numtoxin may be a nmodified neurotoxin

(e 9., BoqIur Ot 0Xih Wt ChreRARd brrb6ERIcnRNNET ailiche AN LA IShebee)

nodi fied or replaced, as corrparelé1 to a native, or a reconbinantly produced

neur ot orodifyong agahé thav &t dapeblo of ircaguymgtth¢ scad of thiocommpsitame 8y at fvemake

bot ul i num t axi.n y be OEE that has been nodified in a wa thaté for

i nst andBS WRRHUNERSCHEAD Bt S PIBESIHN GaUPIeAREINURASEY IR &8RN &t s,

but t hatiscdbity nodelignzchhBagiasi 4 gélliR@tpbdtNUMd Qééd@itﬁ%ddlfy‘iﬁ%)a@tﬂﬁ nRQted i num
y the

toxin may be any of the botulinumtoXin conplexes produced

bact er iahasengs pievsot thigaecoabiovted campesitian ifpal gryingheuthwhigh icam pausexideciease be a
toxin_ preparad doing.Leqorbinant o syof hepheishemeal seofnidies e, a
reconbi nan f)epi e, a rusion %r%?e?’r?, or WyB?iot neurot osti i,Y 88 repared

f r om subsakitys medifdiapaipags afe Hbdcf thiteint uheiardddrind doat thtsiEEd twipehc Gs@dtU. S.
Pat. No. 6,444,209, for instance)). The botulinumtoxin may also be a

por t i orPfdhe aREVOGEAIqr the|cdbeipreyt phthenpaichaién shdntopérap6eesstietteupon
as. par cgpmariiohbi Ly FENR AR 2e % g oBHED GIRA TR SHECMRERSERG £
pr ot ei monAdditing erample, oft Wkichas ulhydtoxytabkilee] noyse beich ras thyerdkgpiropelceiulose

bot ul i num t oxi n precursor, ich may itself be non-toxic, for instance a
nont oxi (€15 e hydpaaweyt wafhvyvgc@ﬁglﬁé% %Pc‘}ﬁftjémdﬁe%%g é&%?ﬁ%ﬁn&% &b hgrapeutic
[ 0043] TheobHEi @REHbbSHOs CRSIFRE 249G QRO SA fdr RALR 0 @ﬁ&ﬁ?&d@fgg%&i}[fg{%gem

invention are typically stored in solid form using the nethod scri bed
her ei n.m&obe erayplceholt heorcbmpow axampk ofavhiteis| pphysthyléncegdydoh(REG). powder t hat

can be ed in.a vial fqgr an extend riod of time before bej.ng.

FeconstPiled by 1 Hitaibo i FedtREARTIBES redglSEmEL: PGITRine
t her apeythinglellof GASEEIncRidE quﬁlbka@ﬁ& 195, pAIBxdrtervRl pRlokBée, BBMxamer
pharmaceutically or cosnetically acceptable diluent that is capabl e of

r econstli2Butpotngamese 1941 ipglaxaemen pdit ipeloaxemepsi¥at ipeloxempodidti oaloxpmer dBtai n

enbodi nent di huent i.$¢Siqpl r al in or, har tically
eoent et A8 BolgiiMer s PhdPiahat g polp i 10 bo B BNAT I Bt el

i nvol viasg, galotxam@f QB4 péloRrhét, 235; epdlExamtdr 2375 Ytdxakice 28| Goldxambanie, aci d,
mal ei ¢ acid, and histidine. Non-limting exanples of suitabl e buffer
concenthod@xaBis 28Ac polgsamer pelpxaBicett malesRsT | A3bheolpxai SB30Palonameio

0. 600% 150, 450%h D585 t: BsORALO4BOT o TR VLRI 393, yuc
contenplates diluents conprising a mxture %u er salts, non- V\%
2011/ 05554RET/ USPD 101053858 icfirtddngmbrdimpnes thé pdloxdmédrnel petsent in a

TR e st e el ALl sl alge, ClicatelLartrate, TRl galel st ne. or
phosphatz, RUEL&ES from 16 - 16.5%.
[0047] In certain preferred embodiments, the topical compositions according to the
invention further comprise a carrier that promotes transdermal transport of the therapeutic or
cosmetic active agent. For example, the carrier may be a positively charged carrier molecule
with positively charged efficiency groups attached thereto. In certain preferred embodiments,
the topical transport is enhanced by the carrier without covalent modification of the
therapeutic or cosmetic active agent to be delivered.
[0048] By “positively charged” is meant that the carrier has a positive charge under at

least some solution-phase conditions, more preferably under at least some physiologically
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[0045] I n sone preferred enbodi ments, the diluent also contains a viscosity
nodi fyi ng agent that is capable of increasing the viscosity of the
conposi t iwN,206853354t 0 make t he topical application of tRETASAPOSHFISDN

easi er and nore accurate. For instance, the viscosity nodifying agent may
be a gellin nt.. The vi scosit dj fyi.n ent be chasen to prevent
O Sty SO T e R S R R
in the @RChiiptvn RlestidiBchifiih@ithcAbhdINGs ABRAS cha3CuRfer RAT AL IcBHIRbAX S
Particularly preferred viscosity nodifying agenls are those that are

unchar gesfazneda doateutary amerct er eowamh at fugctanpalii whichfcan hequtt pasétivegenrgeor t he

efficien of . the penetration to conposi tions .upan .

i i o9t fort SHBEGRRESS B Rim Ao BPhg SheERTHS T HRERE PRER L ek based
gel |'i ngvig@eprcforatily,"QlositivBiyt ¢HagocdX aRRlsed Bbradhir&brsitd tBose groups that have the

hydr oxyl al kyl cel | ul ose, such as hydroxypropyl cel |l ul ose (HPC) or

thr ox\gshapgn Ofrﬁftsaylp@w Miithoaeons| evee phyEplgisridy epmpefierisoudiHent: sPoltymi@rs h
ther apeyyi % @ g;?tgggong?ﬁg-sdgﬁ%g%%nﬁ%%ﬁ?{ h?j% o2 Fh PP@%S{S“% \Wifi 1?’@ the

vi scosity nD a non- ny exa

whi ch I@pﬁl@hty&)t biyd eliiBed iy d@l ar(. RBBEr ck00816d bh p6@ﬁﬁel? rchagdedendisticst dre vdilll uent
conprises a poloxaner non-limting exanples of which include 101,

pol oxark&PWIg5 theRfisasand cepde eﬁwﬂ%’ﬁéﬁ%ﬂdl 103 wWidhepRatsht tprbosekilisddmie 124,
pol oxangs 181, pol oxamer 182, pol oxamer 183, pol oxamer 184, pol oxamer 185,
pol oxanmer 188, pol oxamer 212, pol oxaner 215, pol oxaner 217, pol oxaner 231,

poloxadﬁﬂ4%34 pd&nwaﬁwrtﬁe5xm¢bbbmam&md2&ﬂﬁmp@bmmaﬁmraZ&@Mﬁdeowamgmi282,
| 284, pal 88, 331, | 333,

D ook ons P e ke B Iy o prod s A ikt gips Ao e R eingie 402,

pol oxanepostR chans Q@h?@ﬁ@ﬂi%{caﬂﬁﬁ of @/1tﬁ9g'r61ﬁisrba%ﬁfgedf pEGHRNERM TR Red 1€

pol oxamer is present in a concentration that ranges from10 - 30 % or from
13 - 25%c dninsraxtanding-fremghe backbomm Iirﬁferabiy,%le pesibvain charged bakbonsitsds
[0047]I cer ai n adi osi t accor di ng
o0t P TG R PR ELE e RP PE LT Meknc bfodi o Ry, TR bRMReRORH

trans pq{yﬂr&ﬁrﬂoh%abk@fn@ﬁﬁﬁbh &, Of s&iRS BRbLEINRGL] URerdgREd by hotercxd@iPidectdde
carrier may be a p05|t|ve%y charged carrier nolecule wth positively

char gedT@n fliEpesne Pxyecupylian tsdioes cendneirasplerus.n Ther majonity oéhaekbage chain
nbod t
€mbo ”‘é{?&h? re &?a]ﬁfgé{%glltl ﬁ]d%ﬂfq&}gp he bﬁa&%ﬂg%ﬂu% hAR o C G h@F oNeﬁpQ?tﬂ{goe

coval en 1Tl peutic or cosnetic ac e agen

del i verutts (p.QQ4BMiBy acm@spbhy(&lhﬂe@bay)g@dly(pmpmmlhh)arpotyhﬁcymermlﬁe has a

t t | t | ut h dit ,
S TR M e R
2011/ 0539pufe1d yg@%ﬁ%g@ﬁ%%n@ QRALA RhEm®ONGH the Qfife MR6SenSRGHL Zu'egﬁ{;sleﬂb

"positively char used herein, nmeans that the group I n question
cont ai res danmatiinongbips @stra-hdstitmtod) ch:aylggd posdoe thltgepl-ﬁt a:tmmhrtandnwmém,r

i nst anc a.quaternary. a or_cont S funct.ional i whi ch can acquire
posi t1 B¢ el Ehtierd bERbaRHs drclPruRbRaB-bontrt Fawee SHuroag Bnehanges
in the GagReof sRhi MY Y adNhd19fky IMMiMIRY, efBF akk¥mplePOgi thotRity&hanheed"” o@s
used herein refers to those groups that have the behavi or of associating

wi th amOé}rmomdenelrpmysh@{l@@uactablleyulerowpmht of érogm ablouti Wp0 MWQSSOGAODH a
mul ti I|c 0 0Si nee onD 0
w1 DrEstabnghoRe ol X6 od RS 1 b 80 hadfRd oG bRt BEHOBSIY S fon, P

char gedo raebatll 43,6008 Weinbthish gipiof chibedididn, thaf backbeheaan akechetnl gty
readily, as will be apparent to those skilled in the art.
of side-chain moieties that include positively charged groups (e.g., ammonium groups,
pyridinium groups, phosphonium groups, sulfonium groups, guanidinium groups, or
amidinium groups). The sidechain moieties in this group of embodiments can be placed at
spacings along the backbone that are consistent in separations or variable. Additionally, the
length of the sidechains can be similar or dissimilar. For example, in one group of

embodiments, the sidechains can be linear or branched hydrocarbon chains having from one

to twenty carbon atoms and terminating at the distal end (away from the backbone) in one of

-12-



[ 0049] General ly, the positively-charged carrier conprises a "positively
charged backbone,” which is typically a linear chain of atons, either with
groups i rwohe110i5aisn carryi ng a positive charge at physi @cogise@/opdds9 or wit h
groups carrying a positive charge attached to side chains extending from

t he backbone. Preéerab.l , the ositivel}g clgar ed bﬁckbone itself.wll not
have a '0efPR¥INYHR At Elyofhig gipunti Mo |a6§890t§ Qe they PryentTREoRe St
backbongsdctatin YAl OGATROBarRBE KO NE: \WMUrgRulis or! bsERAB RINOULERNE Sy non-

interrupted by heteroatons selected fromnitrogen, oxygen, sulfur, silicon
and phoophlontumteritimnpapoiiniiing fexraplks on evigpaiimcladeoimmicamecragiivmss] hydragdyon.

(el Rt i G PR GG onRuk P BeRobor oyl eneart ey, S
pol yal Kybsgjei mi nan and bep | okembdimand BR PokielelyOpRIrysR backorenes gr oup

of enbodi ments, the positively charged backbone is a polypropyl eneam ne
wher ei rPodynsntidhehavingt maltiphs mesitively ogurecdt sifachaie SHIUPS el§tS .y SENERSLIREgr oups

(tetra-syhstit .carryi oSl td char t i t he
bosi 1 vatie HEESERL KR, GO P BT R b R AR 8D BARE L ERELe
het er o-fram oo pid,000ero wbott a4508,000) Yadrk yprefeeitly nfeom f afoueXaE@loe t@ about
pol yet hyl enei m ne or pol ypropyl enei m ne a nol ecul ar, wej ght of from

, havin ;
about 102HHY% ;oshpiperably gy aboutpi09:QU0-t8 aport gﬂ@%‘&t Opgfosd! inothssstut
1, 800, , . [AVEE A . : 0000 1 N
anot he%@r?%&ba?p gltﬁ%gh?[{ngﬁ?@%% Sé‘?%g%eggt%éﬁg%@g?’ tf g%hlgg&gﬁgﬁgrégﬁet y of
si de- chahnhavei gtheegh¢ Hat o defambe (Powi i smifiguchanyed tigy copsr E€. atachragmoni um

| At e hosphon el for ,
guant o AUREBuBES DostobRY arthPeAn gPalgssgt « PRaPaTECHAR A° bS5t i s
group QkaRPROMKBRMLS AGRRBWOECRIAC g6t ?Ed.s Bagl Ngss4d qngohezhackhomne of hat are

consistent in separations or variable. Additionally, t'he | ength of the
si dechdlremtrsats-ecromel.| Gheror 4:40 (3993) and SEoven ek ahdires. Naf'loAsadyrSupUSA

nbodi i i .be i | he. d '
pavi ng Prer g BOERE RarEE i SeuTEha el Fs e SrBhIRE:EMRng
(avay  fiomdbenBgkbanal, Hih@nadfine WD:283L/AGR54RCTLHE201 96 ARAOSH tiche

above-noted positrvely charged groups. In all aspects of the present
i nvent issdechaing val stypically dernbedtowers posativdy rchetgedraiourhéo phendgeurdsgively

of “whi e oY SRS b P, SETSRSY Rl b SENy, REdull fag, g o
f or ces,N@rs, eomimsn dthihns hefBy aborfPR@bY RefoRtacdmoitderiretg MRRGh&RMNS s ubdie

positively charged backbone is a pol ypeptide having nmultiple positively
char gediesdigie @R&EMVCIYr eipecd bagkbonps dhe havyr gi mepteld %ﬁﬁmonr: n@a,ns&mmr gini ne,

Sbout | TEMOTCH o ERH R Ky s R SRERLCPL A el S Hear DL sy Bl L0
1, 200, QMechatBsit the efrtal lycdtiogsn about 100, 000 to about 1, 000,000. One of

skill in the art will appreciate that when am no acids are used in this
por ti orl0851lt he i nyentiptyof ather byckleansaicas be aneh splayiehder expannite, s691id of or m

R ' t - ! L ac. : i yel
backbors i aaniepii aoBipehfes “Gixeh B LS FARRRL of e BEAR Y€ sboialdlt
exanpl eyitiKagsdgates sidhgBwsteChigkageb, hioamitcs EAGENH3); &43rséd #93)midZueKEC3ann et
al. Chentracts-Macroml . Chem 4:80 (1992); and Sinon et al. Proc. Nat'l.
Acad. Sepmingg)tisdens3sNHGHg2) 9t thareversed methylepsagiipo (sCHNBM) grompsnieton
whi ch t i.gechatpc t d agk ityo : h t han
R g RS T e e e L
t er m ngthesphonamplasi ¢siardét-$ OcRHgodregemsel peritaler-OMHCR-- 3 tpos-altkiene(-yCRhE@Hged
backbone c onent . hesi s of .peptopids |s described in, for le,

U S. Pat. .foagl?%#?, %@h@ﬁ: h idélgﬁ‘gﬂg@% i%&%ﬁéﬁ%ﬂed th?eﬂlé’Fer(ém%?ﬂ’ its
ent i r ety drA§cthRnt GLOHOHYSHIL- NN &hylenddR$ i(beqggy.),ctg@mw(dqagkmfb%amma

t
have a pept 0i d” backbone construction are” considered "non-peptide" as they
ar e not(-S&hpblsed msthydgricad fameinddo haVHRGOnMHur) ardvgrsed sulfenamyde i(e@dHdng, at

t he a-carhon, .l ocati.ons. 051 vari ety. of .other backbones can be.use

erp! oy 10, AT s Betoblg A1 O 8y Bt o) Ry BT B By BBk Pt er o1 n
the amigeritich&agas (ADIBNEhBPR EO’EMS) LRPHAGIRM DY fehorSitics OB&T BSresi] Mards

ester linkages, thioamdes (--CSNH-), reversed thioam de (--NHCS - ),

am nonet hyl ene (--NHCH2--) or the reversed nethyl eneam no (--CH2NH -)
groups, ketonethyl ene (--COCH2--) groups, phosphinate (--P02RCH2--),
phosphonam dat e and phosphonam date ester (--PO2RNH-), reverse peptide
(--NHCO--), trans-al kene (--CR=CH - )13 uoroal kene (--CF=CH-),

di met hyl ene (--CH2CH2--), thioether (--CH2S--), hydroxyethyl ene

(--CH(OH) CH2--), nethyl eneoxy (--CH20--), tetrazole (CN4), sulfonam do

. .



of the foregoing substitutions result in approximtely isosteric polyner
backbones rel ative to backbones fornmed from a-am no acids. [0052]1n each of
t he backbsoesisasssded above, sidechain groups can be appefsedoossyss carry a
positively charged group. For exanple, the sulfonam de-Iinked backbones (--
SO2NH- - d_.- - NHSO2- can have. si dechai n s attach o the nitrogen
atoms. it fosraejaE %“r]Pé‘?“HPa]FSo’S&?‘é‘ F i, ARDFe I S oot oLy nCy ﬁwﬁa@%ﬁ% Uil ~a

si dechgj,piish; 9F9“9§3%59§ﬁ2%9n%98d ydroxy substituent. One of skill in the
art can reaél apt the ot i nkage chemi stries to provide positively
char ged08%2jec ha| Angaclups thmsbaugbcﬂtealpdandiedsgimvh,emd@hamt groass candfid5&ipendahe

enbodi t he positivel har backbone j s ol e e

effici gﬁ%tyca&’ryowgﬂ tixgly ateeH atath Th, FOL X8RI E%é@fc&asﬁ% IO ﬁ‘gin'gﬂ gb@ﬁg (hat
has t hes@NCt arfff N}@S@}—l Nard h!l‘ﬁvé rs?dé%hﬁﬁagﬂoﬁﬁo%&aéﬂéa RP%liet n¥ed o¥n Chramged
backbone through a ti ssue or cel nbr ane limting exanpl es of

effici e‘hmylaldy,dh@hydrnwﬁmbéene((quﬁ(Oﬂ)@rfb) )Bnk&gevafrm“ar@rmdacagn@mm dttaghasof , or
t he pr ntransdu .ndo 0 edla r.a fragnen eof, in
wi b el eRPRoRRARaC TR Re Skur R Bo sy M BT Pl IRERS o 1 6
8, sti ldhehmyti€estb %ﬁﬁ@é)lbdslt&et}oc}ﬁr ear@,@heuﬂaan guﬁ@@ ubing sfarddrg symBaRaneandd.y an
odd i nt eger of fromabout 5 to out 25, nore preferably about 7 to about

17, nmodP0pHef er adnyongtssrhodmeng, @amﬁltw@y obgigefl bigkboners ppehdeptEld kaving hose

?ng?' BALiSd ] s:hA H%Me}f %;\gn TR R %g@) g&ﬂ%a has the effect of

(9l'y) p-PrEdsRRERRIR( giaiﬁl@]ca\tiﬁﬁl’(ﬁl thet fsitBabs chidrpéds bpckbode qh@ugh @atdfsue or cell
i ndependently an |nte er of fromQ_to 20 and the fragnment is attached to

t he badREBHENG| NoriliHERe exenntes %frqs?ﬁﬁa%wo%mklmnﬂu%r( Youd g2t HE flidgpient |
Prefer rfg%peng nddnd thébof, b $t§mat¥§1fs&ﬂ(?i%ﬁ dbﬁlammn% @98&%{ f%%n a%%oqt are

each in entl'y’inteders o romO 8, nore p erab I'n sone
enbodi nentlsch theesubacripiterl has integeaof froma@ ital 28 eopoenpeeferably 0 to 8, still more

RKKRRQORRR: G, K 15- G RR. 054] I.n anot her ferred rrbod t he
posi ti \Pé%faé’ dad ah %Rﬁéw&r%u thacheR@ndy P CANOE) b%t el

tr ansdugb|,0ns %%'ﬁeﬁ‘e?@@ ab&ft 7atof a&i@aﬂf@‘?‘tmbﬁeﬁr@f&abtl aboutet @ z!ib%u@%' WLy -
(See, e.g. ‘Consol e et al Chem 278:35109 (2003), the contents

of whi dhrthcrreprcfw@dmm drosd ebsborhemmsennwhwh therdd 1V -EAT ﬁr@nyen)t Pre fley dstoplat he

orr1 i dab-BORIATREREH Bivhni e SR ToRRKRFORER B8 ot fe KK RROBRR e o
t he t ot(gly)ahéieRr thaRhBtiptsPy a{degat& dach rlﬂdepamuy(hn%teg@f Fbeeth 04 Meiht %

and nost preferably from about 1 to about 30 weight % For positively

char gedhefimp@rens yitachedge thaabadkgorheiareathaiithg C-tqymynusiar the Htepminup of thest

preferr

011/ oseERRe (LDt BETaN thetets b BRRhafREh aiihustivs piand g.ur pite

por t i onndepeadqolyyinyegemeofafiien dsd &) w@ky preferably 2 to 5. In some embodiments, the
carrier has the amino acid sequence RKKRRQRRR-G-(K);5-G-RKKRRQRRR.

[0054] In another preferred embodiment the positively charged efficiency group is the
Antennapedia (Antp) protein transduction domain (PTD), or a fragment thereof that retains
activity. (See, e.g., Console et al., J. Biol. Chem. 278:35109 (2003), the contents of which are
incorporated by reference in their entirety.)  Preferably the positively charged carrier
includes side-chain positively charged efficiency groups in an amount of at least about
0.05%, as a percentage of the total carrier weight, preferably from about 0.05 to about 45
weight %, and most preferably from about 0.1 to about 30 weight %. For positively charged
efficiency groups having the formula -(gly)ni-(arg)n2, the most preferred amount is from about

0.1 to about 25%.
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charged efficiency groups are attached to the |ysine sidechain am no
groups. In sone enbodi nents, the polylysine may have a nol ecul ar wei ght

t hat rangwe 2briansssbout 10, 000 to about 1,500, 000, preferablis26100839aD0ut
25,000 to about 1,200,000, and nost preferably from about 100,000 to about

1, 000, In ot di ments, t Lyl hav | ecul ht
that 1 ARGSY' Fr om GBRIESHTPG MBS SB0EOE ROt 0P B RS IaDEL Bbout
1500 t%h@l%@é!tefﬁér@@c %’fou@?oéﬂé 22800t @ aﬁoryglnéoﬁ@echéf Bearﬁabyé%ﬁwe Iﬁvébntee any

of the comercially available (Si gnma Chem cal Conpany . Louis, M., USA
pol yl ysindedlingenth the polfytysingxaasphaye qoblekyler welglhaﬂlahganmﬁomo@@ut b(bOQQ tosi ne

ool yiy<the hadall ResidabSobon md oo REntor AR b er el e e

will depend1000bheo a8 Ni000,000P BN &S @ﬁbddlﬁﬁeﬁ@rrﬂespély@anendawﬂabetae
sufficient to provide an overal | net positive charge to the co osi tion

and, i rimelserdarcieiebi thetmagg%pfrmab@téODé@rgbwttSHaQ arbgutperQf)é@ aboy PGrmabene t o
four ti f§§§ oGP bé‘eﬁr %p@fto%%u{‘%@é ‘*ﬁle\’PSlggfgﬂl%dm&gf’%%‘yBP the
ar e

Preferréd positive i Ci ency "groups o I'Cien

i ncl ude:,onfrmafrcﬁxara’pduea,ble gilgmg IGhegligal @ogrpangatgiatig; Bog- IaSzg) pdilgly(srn@l; yady g7)
or HI V- TAT I n anot her preferred enbodi nent the positivel char ed backbone

is a | g fRhaxHmpss pamsgﬁr@n 8pvins MWD YW, pobvysias Hipvige Panpl e,
one havji I t

embod a0, RO B Ha M S 10 R a0b e RSy DT Bl ?225*@?32%. g
gr oups Htet mivadn b at hipplopsatagosilgenc tval rdelmmrirum the mcrpsmmgh@nnmhymty of e used

in this parti.cul ar] odi nent can be .any of the comerci al avai | abl e
(S o CHBRPLET Eistogally O Sl B pimidt Haaovel, e aBrya e chbiet s it

for exagmsitiBR Ik, Wﬁ'sﬂﬁle%ﬂoﬂgnm @@@9& lé?%ltﬁ/]thﬁﬁis%eﬂ%?a‘b‘lﬁﬂrow&ftoﬁgmooo to
150, 000, pol ylysine havi ng 00 to 000 and pol yl ésr ne havi ng
MA$300, t008:. thaombmed dﬁ@ﬂer@fbﬂ;ﬁ nmtlpdlyycl;aggeoﬂe coraponvnsofPrafericé apmsitatsbut

10, 000. hPr ef erse osrotr ve rlrarC ed brsalncp gfogreogﬁs or 1effr (o] ency, gr oups
ot udeheresy dRPeBobiy Bt SRy Kol oRE R ol PSS e S & S oy
HI V- TABr@rarg{]a@@rrg—ratgsg GiygATrgﬂ SREITATT AT NaR@dihar FFERrM chibdg e shd ﬁtﬁftﬁi@fy

[ 0057] I n other enbodinments of this invention, the carrier is a relatively
short pﬁbrlsaerba@éb@w BoBylenayaherepalyakky[apE)ing surb cea (nahicElhisrsymive. Ifohear
or _branghdle anc W LODASURPSIclY SN ROEFHogT anchi ng groups. Such
carriers are’ use or ‘mnimZithg uncon ed aggregation of the
backbor{@85&nd botlul dnotier teeatiodirént athicheirdagreist 4 polybyspasivith qrositivelyc thazgads es

the tr nsprt efficiency, to decreas amatjcal ly. en the carrier is a
rel ati grgo%rpur% Highedfgl the §P}’?e“‘fﬁ'qpl§ aguoLgseins. T V\Q%O]Bg}’ékﬁdﬁe d W this have
a nol e?rh%r gﬁrboeﬁnénesant B@nan oPOfle R BeRRAl L ARLYC! @asgm ?ﬂaﬁ@ a0000,

and nost preferably, |ess than , 000. WO 2011/ 053554PCT/ 053959 When
t he carGamgpanys St Iroelhsaﬂwve[[gSPsrmgb pbbayw‘meckuplmlay,l fpsicremple, péllylysackizones
however ckbone. wi | | a | ess, t han nor e
v of or AU S PRSRS i hysint My B o0 te A0 050 P SRE e Bob 0 00h88T 1 n
sone enyadp uenhsd pdlPEsineMiatidl MWEIYD,800. ANSw&IcE ptﬂaeﬁ@rﬁrﬁe 'pBlyi’ys%i%' Had M@r m f or
ease of handling, tfansport, or storage The solid form may 'be prepared by
any metdied ldaﬁtmmut Ho, 9% Brefeﬂqdm@srtivnm ¢hargedbamshing groupsugtetheickydgonpic| ude
powder f are ilization, vacuum dry y or
oray PG, R BRmiide oty ERERY ke Hef bt B B A o DR VRS
prefer rmgme[nmﬁgﬂ hﬂdaefmnaféamem&agﬁlaesmm&‘al formul ations of the

i nvention conprises a nonionjic surfactant. Generally, this inventiaon

cont enpgP8¥Bs t he lasether cappdimsaty 8hi thiss IWER{EQNA he to9BmCT higs 2 5 katinely| $hoyt t o
stabili BPt in)
and t Py IeiEe P HoRRHALRIRACTIPESY bAGRER! (Eni Rk bE: heur BEMA ARG 0
non- i onvlgicls taf amtslamt:lyr dlaaquobmﬁdnb@tgeoupso Suth rhtricny aexasgbllefor CrfnnWﬁlzﬁfg

i ncl ude pol ys rbate 20, ate 40, pql ysorbate 6 and. pol ysor bate 80.
In ot hérnce%a AgRtegatiqnyef theﬁ @ﬁm‘é e@ﬁ%ﬁw&m toRW 1§ & P”&P?%ﬂ? Q&tnepition,

non-| i %ﬁlbl’i‘%aﬁé%%”@llee§a %oﬁ’ﬁh&f?@lehwltb’d@ec%%@@ FnatRRBD. §PhenSRAN G7icr 304, Span
80. The invention also contenplates using Triton X-100 or NP-40 as the
noni onirclaguely aberahhear pbrylﬁduh ariPd backienk, rthehacrkﬂonnfcwdt kawplaanelscdabecighent s

in which. conbinatjions of diff onzionic surf nt e used_i

con; undtign i LR e piurapldebsaRin Al el Bisdtefanieds BaRPaPane i s
selected fromthe group consisting of polysorbates, pol oxaners, and
sorbitans, wth polysorbates and sorbitans being particularly preferred I n
preferred embodi ments, the concentratil®dn of the non-ionic surfactant is in
t he range of O. 005%to 0.5% or in the range of 0.01%to 0.2% or in the
range of 0 02%to 0. 1%or |n the ‘range of 0 05 to 0 08% This i nvention

o - o rc



[ 0060] When the therapeutic or cosnetic active agent is a proteinaceous
material, it is often desirable to stabilize the active agent before,
during, owoabtiens3isgophilization by including a non-redueCmg/Ssugasidgsn the
topi cal conposition. Generally speaking, the non-reducing sugar nmay be any

sugar w th | ass transition tenmperature above 60 .C In certain
pa?ti Ve @wg?aé’fl%rr et I HbE: ﬁ%qﬁngya ched H%lﬁg’rs’élﬁlﬂfi %Fgl E%SQ?H% By ver, the

di sacchatkishiic WiBNdve ™ fhbREuIEX ATULE Fes® thathd(S600, Redrd! ?%‘e_f&rraﬁﬂzaﬂe%_ﬁaﬁ‘ 3¢ 09YCr Ose.
I n ot her enbodi nents, the non-reducing sugar is a trisaccharide, a

non- | i randinnagt prederpble lesk themiSOD00s raf fi nose. Generally, the concentration of
i ons_of the invent are in

t he non; uci ng ,sugar. in the topical .farJgrul ati. i

the 1 anBBSrC1 05 RSBt diaiabnS Heicd B 86 oS bponafadt B SUERFL 200,
I n songopeakaiirrddend ethsmnt, or s\ERg20 Thé Q6BE FARCHAYBR G HLEBBP Any Meethod
concentration of the non-reducing sugar is 10% 11% 12% 13% 14% 15%

16% 17gpwngygthe gt Nen-Doogng geew]aswf sueh aicthodssHidememsler foas pegpatcs) by

g L b ST e D e T
bul ki ngirgiggbemgpapsubdrlyiprefettadler | yophili zati on conditions and do not m X

well with the other excipients when in the saolid state. Non-limting
exanpl d80 such BueRcRMBRSEREYS. e terierl Sorpylatins ofdhpiitvsntion co@prgs a

ar gi ni . Ak LSt di C ' e t.m in
L A R A R S B A e e
agent issrfasteat, thihhédag oinx @bilityatto embdfzet the thenpewduegang os upametmaghs (ceduced
fromthe 10%to 40%range.to.a r e of 0.5%to 3.0% Furthernore, in

or of er (BB BT Tl SUar 167 PRAERBRIE b ttici Ry Sl MPBIRIE Dl ng
agent ipnliBnicRErfa@ngd8s 8ol s@batk Oncr-Bmith eefxﬁﬁl?tzels)bf WhidnhBclL a8y irbdte 201 O

0 Thus, by way of exanple only, the fornulfation may conprise mannitol as

the bulpelysgriateefd, poipsorbash&Doeel aelysdrbatadid. r bulodicngmbadiarentswichnoraionic ol

i A i .of 1.5% ..5% h i
TR N R T e

vari at ignan®Bpah8® THY aich@éh £186 cHReMPRes WsinROLHitosl 6P a00 bINYPL40048 the Sospi ri t
and scope, as will be apparent to those skilled in the art. The specific

enbodi e sudsdtpedn heddiian.artbe ofveriéen pipnigmplaes exmhediecakl yn  adch he

Y by BE L S0 0. V8 5 9 G, AR B 1

WO 201 IntindbbedRCThd IR0 dMOa3onClsAeMdted from the group consisting of polysorbates,
poloxamers, and sorbitans, with polysorbates and sorbitans being particularly preferred. In
preferred embodiments, the concentration of the non-ionic surfactant is in the range of
0.005% to 0.5%, or in the range of 0.01% to 0.2%, or in the range of 0.02% to 0.1% or in the
range of 0.05 to 0.08%. This invention also contemplates formulations where the
concentration of the non-ionic surfactant is 0.01%, 0.02%, 0.03%, 0.04%, 0.05%, 0.06%,
0.07%, 0.08%, 0.09%, 0.10%, 0.11%, 0.12%, 0.13%, 0.14%, or 0.15%.
[0060] When the therapeutic or cosmetic active agent is a proteinaceous material, it is
often desirable to stabilize the active agent before, during, or after lyophilization by including
a non-reducing sugar in the topical composition. Generally speaking, the non-reducing sugar
may be any sugar with a glass transition temperature above 60 °C. In certain particularly
preferred embodiments, the non-reducing sugar is a disaccharide, non-limiting examples of
which include trehalose and sucrose. In other embodiments, the non-reducing sugar is a
trisaccharide, a non-limiting example of which is raffinose. Generally, the concentration of

the non-reducing sugar in the topical formulations of the invention are in the range of 10% to

40%, preferably 10% to 25%, more preferably 15% to 20%. In some preferred embodiments,
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What is claimed is 1. A topical applicator for a paralytic agent, the

topi cal applicator conprising: a vial socket, a housi ng having first
and secomoaparnsassds, wherein the first open end is rel @a3alshgromsiviect ed to
the vial socket, a needle hub nmounted within the housing, a needle having

bl e R e AL AT ST R

non-r envabloy, sei@i,ned in the rel easably connected vial socket, a cartridge
having a pl unger sealing an open end thereof, a septumlocated at an
opposi t[80eHd of t hecastat emblegimentsdthe tOplcalaCnrraldtamwmfdhe twpntiay caaprsierig t he

need! L AGRERSHAHS, BnBRLS! 1 Pt Al PeCOl B Gt B RCOS O

par al ytRreferR@BNthd bulkiak iaderdto tfstaBizg unb@r1QbphiliZa8o€ abiditidhg @ng QIPHdt SEis ell

dil uentw;[ho‘{he ro?l?e? g)?élllolgrliltts Iwrlllgn ter ﬁle%?ﬂrl(? lst%%el I%oraf 1?nr1]ttlng examples of such bulking agents
include sorbitol, mannitol, glycine, arginine, and histidine. The concentration of the bulking agent
may be in the range of 1% to 10%, 2% to 6%, 3% to 5% or 4% to 4.5%. When a bulking agent is
used, the concentration of the non-reducing sugar may be reduced from the 10% to 40% range to
a range of 0.5% to 3.0%. Furthermore, in preferred embodiments, the ratio of the non-reducing
sugar to the bulking agent is in the range of 0.07 to 2.0, preferably in the range of 0.4 to 0.6.
Thus, by way of example only, the formulation may comprise mannitol as the bulking agent and
trehalose as the non-reducing sugar, with mannitol present in a concentration range of 1.5% to
7.5% and trehalose present in a concentration range of 0.5% to 3.0%.
[0062] Many modifications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to those skilled in the art. The specific
embodiments described herein are offered by way of example only, and the invention is to be
limited only by the terms of the appended claims, along with the full scope of the equivalents to

which such claims are entitled.
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2. The topical applicator according to claim1, wherein the paralytic

subst ance conprises a toxin fromthe group consisting of botulinumtoxin,

t et anus tWRI2NBL/058%i t oxi ns, and tetrodotoxin, 3. The topCtalS2@app5issat or
according to claim2, wherein the paralytic agent conprises botulinum
toxin. 4. The topical applicator according to claim3, wherein the
paralytlc Q@Fnt conprises botulinumtoxin serotype A, B, Cl, D, E, F, or G
5. The & |'icator according to claim1l1, wherein the paral ytic agent
conpr|§@hmbéﬁhun toxin type A. 6. The topical applicator according to
claim1l1, wherein the diluent conprises a viscosity nodifying agent. WO

2011/ 05135549CpoﬁJ$2@ﬁ;ﬂic@6)3%91 paralfheaganpitbatopapbdpiptiastor cagmoyii:ng to cl aim
1, wherein the VISCOSIE% nodi fying agent is selected fromthe group
consisting of a pol'8XQMET, a pol yal cohol, and hydroxyal kyl cel | ul ose. 8. The

topi cal applicat Oﬁh&%?rgﬁdvﬂgg it ﬂ@ee&ﬂdowﬂ%@g Qvﬁekb@nwem ékﬂ cA®el fying

agent is a pol oxaner . The applicator according to claim wherein the

pol oxaner |§eb59ébl@mm¢m©mkﬂhevgl@u&€hon3|stlng of pol oxaner 101, pol oxamner
105, pol oxaner 108 %Io anert122%h g? aner 123, pol oxanmer 124, pol oxaner
181, pol oxaner g Ayt B 4R 184, pol oxaner 185, pol oxamer

188, pol oxamner 2Jaaleearélmmg&mt?aha,semh%mg cAds/moRt@xAie heelBd hutpol oxamer
234, pol oxaner 235, goloxaner 237, pol oxaner 238, pol oxamer 282 poloxaner
i@

284. pol oxaner pof Sihheringageckysdmdbarerthagial beiey m@tﬁ@rm?ﬁs@wlab@nk@&aﬁh@r 334,
pol oxamer 33y, kg%ﬁf{%’%ﬁ@é@ﬁ% & A ré}Qagsab@%ﬁ’ﬁ%% il Qgekpo! oxamer 403,

and pol oxaner plca app I ca accor ng to cl’aim 8, wherein

the viscosity nodidaytridge bgeng a plingerehblyed @oby@in.end therddfe topi cal applicator

according to claim 10, wherein the pol yal cohol i ol yet hyl ene gl ycol .
g a septum locateg at an opp051te gnd of the cartrisdgg an)(li y gy

an activation cap for causing the needle to penetrate a septum of the vial and
the septum of the cartridge to permit transfer of components therebetween,
wherein the vial comprises a paralytic agent in solid form, and

wherein the cartridge comprises a diluent for reconstituting the paralytic agent.
2. The topical applicator according to claim 1, wherein the paralytic substance comprises
a toxin from the group consisting of botulinum toxin, tetanus toxins, saxitoxins, and

tetrodotoxin,

3. The topical applicator according to claim 2, wherein the paralytic agent comprises

botulinum toxin.

4. The topical applicator according to claim 3, wherein the paralytic agent comprises

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

5. The topical applicator according to claim 1, wherein the paralytic agent comprises

botulinum toxin type A.

6. The topical applicator according to claim 1, wherein the diluent comprises a viscosity

modifying agent.
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12. The topical applicator according to claim7, wherein the viscosity
nodi fyi ng agent is a hydroxylal kyl cellulose. 13. The topical applicator
accor di ngvoaocl/eBisw 12, wherein the viscosity nodifyi ng GEALS2018/08W5ect ed
fromthe group consisting of hydroxylpropylcellulose and hydr oxypr opyl

met hyl cel |l yl.ose. i cal icator for. a paral ytic ent, the
t opi 2al’ appl RSpBic iy ?F@Ofdénﬂggh@f‘lﬁb?’h‘éi Fig thy ¥SEOSy dedl SRHAEHER ends,

wherei n the &jctell qrReR epd dgr%uﬁo%ﬁﬁéﬂfn%d dfo bepal@ia%%abéy S9RREKIIEdad o a
vial socket that is adapted to receive a vial, a needle hub mount ed wi t hin

t he housi ng,hydraxyeltlylechalobng first and second’ pi ercing ends nounted in the
needl e hub, WD 2011/ 053554PCT/ US2010/ 053959 a cartri dge having a pl unger
seal ing an open end thereof, a septum | ocated at an opposite end of the

cartridge, aryt tapical éjpmaétbloabcsﬁ@ngwcls;lausl\mgerblhieth@eﬁdd)@ytrﬁocﬁga@g A@dn€ i
septumof a vial held in the vial socket and the septumof the cartridge to

pernit transfRomeEonponent s t her ebet ween, wherein the cartridge
conprises a paralytic agent and a dil uent for reconstituting the paralytic
agent,

9. The applicator according to claim 8, wherein the poloxamer is selected from the group

consisting of poloxamer 101, poloxamer 105, poloxamer 108, poloxamer 122,
poloxamer 123, poloxamer 124, poloxamer 181, poloxamer 182, poloxamer 183,
poloxamer 184, poloxamer 185, poloxamer 188, poloxamer 212, poloxamer 215,
poloxamer 217, poloxamer 231, poloxamer 234, poloxamer 235, poloxamer 237,
poloxamer 238, poloxamer 282, poloxamer 284, poloxamer poloxamer 288,
poloxamer 331, poloxamer 333, poloxamer 334, poloxamer 335, poloxamer 338,

poloxamer 401, poloxamer 402, poloxamer 403, and poloxamer 407.

10.  The topical applicator according to claim 8, wherein the viscosity modifying agent is

a polyalcohol.

11. The topical applicator according to claim 10, wherein the polyalcohol is polyethylene
glycol.

12.  The topical applicator according to claim 7, wherein the viscosity modifying agent is

a hydroxylalkyl cellulose.

13.  The topical applicator according to claim 12, wherein the viscosity modifying agent is
selected from the group consisting of hydroxylpropylcellulose and hydroxypropyl

methyl cellulose.

14. A topical applicator for a paralytic agent, the topical applicator comprising:
a housing having first and second open ends, wherein the first open end is
configured to be releasably connected to a vial socket that is adapted to receive a vial,
a needle hub mounted within the housing,

a needle having first and second piercing ends mounted in the needle hub,
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and wherein the needle hub fluidly connects a dispensing nenber that is
attached to a distal end of the housing with the contents of the cartridge.
15. A nmetwocaonfosszspi cal | y appl ying a paral ytic agent, tRETASRMOBSINPri Sing
pushing the activation cap of the topical applicator according to claim1l,
to cause the needl e t gﬁnetrat septumof a v d in the vial socket

| h
and the septum of* &g ???%68ﬁm@ @%@%ﬁﬁ?@ﬁ@%ﬁ)a fluid connecti on,

pushing on the platgegﬁmoeatfegapﬁléﬂp%s@ééﬂ&;}tthé MrRidzBeni @l and optionally
shaki ng the vial ereby formng a reconstituted paral yti c conposition,

wi t hdrawi ng t he ;ﬂnmgeatlmapémuslhgtheetc@dﬂstw p@tteerdtepﬁaﬁeatuym pica viehlddit i on to
be drawn intp t rtri enyj.n Vi a et. a Vi a 0 expose a
di spensi ng. rBsar sOeR i IR erl FERY I Lol R o BerR B B ik qbieBpas
reconstit ut aBerpBdtabdt,i ¢ conposition to be dispense fromthe di spensing
menber onto an area on a patient in need of treatnent. 16. The net hod
according to cl ai'whergn theheariaidge corappses alppralxticagsnt andorditicsefor bot ul i num

toxin. 17. EQ&)QF&HRQHE %Rﬂg%p§¥%9 claim 16, wherein the botulinumtoxin is

bot ul i num t oxi n. > 18. The nethod according to claim15,
wherein the dl|uemﬂVﬁ&ﬁﬁﬁﬂ&ﬂ&@ﬂﬁmﬁbﬂuﬂﬁyb@ﬁwc@@mﬁqﬁhﬁﬁgﬁﬁﬁﬂkr&ﬁthy
accept abl e buffer he net hod according to cl aim 18, mhereln t he

di | uent f urtaHa¢ e@dﬁﬁrdil%%lsené of thedwepipg Witbeiht GPHentagbthe cartridge.

15. A method of topically applying a paralytic agent, the method comprising

pushing the activation cap of the topical applicator according to claim 1, to
cause the needle to penetrate a septum of a vial held in the vial socket and the septum
of the cartridge, thereby establishing a fluid connection,

pushing on the plunger to force the diluent into the vial and optionally shaking
the vial, thereby forming a reconstituted paralytic composition,

withdrawing the plunger to cause the reconstituted paralytic composition to be
drawn into the cartridge,

removing the vial socket and vial to expose a dispensing member, and

pushing on the plunger to cause the reconstituted paralytic composition to be

dispense from the dispensing member onto an area on a patient in need of treatment.

16.  The method according to claim 15, wherein the paralytic agent comprises botulinum
toxin.
17. The method according to claim 16, wherein the botulinum toxin is botulinum toxin

type A neurotoxin.

18. The method according to claim 15, wherein the diluent comprises water, saline, or a

pharmaceutically acceptable buffer.

19.  The method according to claim 18, wherein the diluent further comprises a viscosity

modifying agent.
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WO 2011/ 053554PCT/ US2010/ 053959 20. The nethod according to claim 19,
wherein the viscosity nodifying agent is a pol oxaner. 21. The net hod
accor di ngvoeotlesssu 20, wherei n t he pol oxaner is sel ect e®CrASROI0839§9 oup
consi sting of pol oxamer 101, pol oxaner 105, pol oxanmer 108, pol oxaner 122,

pol oxaner 123, pol oxanmer 124, pol.ox r 181, pol oxamer 182, . pol oxamer 183,
bol oxamir 13@1@ Bt a%ﬁsPrd%%%,to OB A e HiEsE! RO NKaHEr mOESYINGopehter® 215,
pol oxamer 21 4ioRelcpxanmer 231, pol oxaner 234, pol oxamer 235, pol oxanmer 237,

pol oxanmer 238, pol oxanmer 282, pol oxaner 284, pol oxaner pol oxamer 288,
pol oxanmer 331, pol oxanmer 333, pol oxaner 334, pol oxaner 335, pol oxaner 338,

| 4 .40 | A d pol. 07..22. Th
ot hod Bt o Hieahansd AErate % ofEh Y P RTst HapdPSeRe Sl Sofi o
positively clasig@th Qﬁ(rjpdl@iame%loﬂ, hgolbRirh&d 105.Cpsldkigert Q08 pbkdder Wher ei n

the positively charged carrier conprises poI%fysine or a poIYaIkerneinine.
24. The net xaeor @b ngolosampail 3t.20lowesre] hl . t edosour t 182e Ipplaxnmey 43

carrier has L AT A5k SEAUTREE IKKERORRR, Giffdi GIBKKERORAR, 5. The

met hod accoréﬂng o cla wher’e on a pati ént i n nee

treat ment i pod@dagrt @d7f polokime 23 Qupleansi sBagpdlacancrt 265, oiddamer LBE, pal ns
of the hands, the hands, the feet, the |ower back, the neck, the le t he
groin, the dIRXaMsE &4HoRPIORMECK Pekd; RARX3RATy 284, (NRLXBIMEF oPNEX PR oRg.

torso. 26 ThRuARKROS AGKRLAI 9 GpRhhd: sM0GHRhImASH NG O S5

patient in treatment Is t ace, the reconstitutéd paralytic
conposi ti on moboganics e 1 bpdlokanmrrd @20 poloxampe 483, aad golovemthd07.econst i t ut ed
paral ytic conposition is used to reduce the appearance of wrinkles 27. The
met hod according to claim 26, wherein the winkles are selected fromthe

group consi stjcgetBbd BRELANES! fhdbMeRcolar@d@Riraltit bAGS coRpAYS o RRltveRr oW
furrows, glabellar Iines, and conbi nati ons theréof
charged carrier.

23. The method according to claim 15, wherein the positively charged carrier comprises

polylysine or a polyalkyleneimine.

24.  The method according to claim 23, wherein the positively charged carrier has the

amino acid sequence RKKRRQRRR-G-(K);5-G-RKKRRQRRR.

25.  The method according to claim 15, wherein the area on a patient in need of treatment
is selected from the group consisting face, the axilla, the palms of the hands, the hands,
the feet, the lower back, the neck, the leg, the groin, the arm, the elbow, the knee, the

pelvis, the buttocks and the torso.

26.  The method according to claim 25, wherein the area on the patient in need of
treatment is the face, the reconstituted paralytic composition comprises botulinum
toxin type A, and the the reconstituted paralytic composition is used to reduce the

appearance of wrinkles.
27. The method according to claim 26, wherein the wrinkles are selected from the group
consisting of marionette lines, nasolabial lines, crows feet, brow furrows, glabellar

lines, and combinations thereof.
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