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NANOPARTICLES Related Applications [0001]This application claims
W) 705 8er 35 U.S.C. 119(e) to U.S. provisional patent apBNeti§)07/086018

U.S.S.N. 60/872,198, filed December 1, 2006 ("the '198 application"). The
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[0002] A significant literature exists on strategies for producing polymer nanoparticles.
For example, when an amphiphilic polymer is present in a solvent at a concentration above
its critical micellar concentration, it will self-assemble into nanoparticle structures. Even
when such a polymer is present at a lower concentration, it can be caused to form
nanoparticles by decreasing the solvation of the solvent such as by diluting the solvent with
water. Solvents that have traditionally been used to manufacture nanoparticles were usually
one or more of dimethyl sulfoxide (DMSO), dimethyl acetimide, dimethyl formamide,
chloroform, tetramethyl formamide. Unfortunately, each of these is highly toxic and
expensive.

[0003] In addition to the fact that they require one or more toxic solvents, standard
methods for generating polymer nanoparticles tend to be slow (requiring up to several days
to complete nanoparticle assembly), and to give only low yields of nanoparticles. Thus, the
cost of the components, the speed and yield of the chemical reaction, the toxicity of the
residual components, and the overall expense of the available processes for producing
nanoparticles can have a profound negative impact on the commercial feasibility of using
such nanoparticles.

[0004] Nanoparticles are often proposed for use as a delivery mechanism for a
biologically active agent, such as a pharmaceutical. Frequently, it has been challenging to
incorporate (or “load”) the biologically active agent into the nanoparticle because the
amount that can be incorporated is limited or that it takes a great deal of time to incorporate
the material (through, for example, diffusion). This challenge can limit the practical or
commercial utility of the nanoparticle as a delivery mechanism for a biologically active
agent.

[0005] Therefore, there is a need for the development of inexpensive, efficient methods

of manufacturing nanoparticles. There is a further need for the development of methods of
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[0007] In some embodiments, the present invention provides AE nanoparticles and
pharmaceutical compositions comprising AE nanoparticles. In some embodiments, AE
nanoparticles comprise one or more amphiphilic entities. The AE nanoparticles may
comprise one or more dispersion media, surfactants, biologically active agents, and/or
release-retarding ingredients. In some embodiments, the AE nanoparticles are smaller than
1000 nanometers, 500 nanometers, 200 nanometers, or 100 nanometers in diameter.

[0008] In some embodiments, the present invention provides systems, including
methods, reagents, and/or compositions, for manufacturing AE nanoparticles. In some
embodiments, AE nanoparticle compositions may be generated by exposure to high shear
forces; in some embodiments, AE nanoparticle compositions may be generated high
pressure homogenization; in some embodiments, AE nanoparticle compositions may be
generated by cavitation; in some embodiments, AE nanoparticle compositions may be
generated by microfluidization. In some embodiments, commercially available equipment,
such the Microfluizider®, may be used to generate high shear forces.

[0009] In some embodiments, methods of manufacturing AE nanoparticles generally
comprise steps of preparing a premix of one or more amphiphilic entities and applying high
shear force to the premix. The premix generally contains one or ore amphiphilic entities and
one ore more dispersion media. The premix may optionally comprise one or more
surfactants, biologically active agents, and/or release-retarding ingredients. In some
embodiments, the amphiphilic entities of the premix assemble into particles (e.g.
nanoparticles, microparticles, and/or micelles) before application of high shear force. In
some embodiments, the amphiphilic entities of the premix do not assemble into particles

before the application of high shear force.
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orngog) B 8”'%8&18&&%?&% nanoparticles are completely free or substantially free of toxic
components. The present invention further encompasses the recognition that subjecting
particles (e.g. nanoparticles, microparticles, and/or micelles) to high shear force generates
nanoparticles with an increased loading capacity relative to traditional methods of making
nanoparticles.

[0012] In some embodiments, the present invention provides a method of delivering a
composition, substance, or biologically active agent to a subject. In some embodiments, the
composition, substance, or biologically active agent may be delivered via any route. In
some embodiments, the composition, substance, or biologically active agent is delivered
transdermally (or topically).

[0013] In some embodiments, the invention provides methods and compositions for
transdermally delivering a biologically active agent to a subject by administering to the
subject nanoparticle compositions comprising AE nanoparticles to the surface of the
subject’s skin, wherein the biologically active agent is encapsulated within and/or bound to
the surface of the AE nanoparticles. The present invention encompasses the discovery that
AE nanoparticles of the present invention can achieve transdermal delivery of a biologically
active agent without changing or altering the structure of the skin. For example, abrasive
agents or agents that erode the top layer of the skin (whether chemical, mechanical,

electrical, magnetic, efc.) are not required to achieve transdermal delivery of a biologically
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ay be delivered via any route. In some embodiments, the composition,
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str&gﬁﬁ%gﬁmd/or dystonia); prostate hyperplasia; hyperhidrosis; headache, and/or

temporomandibular joint diseases and disorders (TMJ, also known as “lockjaw”). Such
methods generally involve administering to a subject nanoparticle compositions comprising
AE nanoparticles for the transdermal delivery of a botulinum toxin or botulinum toxin
complex.

[0016] In some embodiments, the present invention provides methods of treating facial
wrinkles (e.g. wrinkles involving the forehead, glabellar, rhytids, and/or periorbital regions),
hyperkinetic facial lines, and/or platysma bands. In some embodiments, nanoparticle
compositions comprising AE nanoparticles for the transdermal delivery of a biologically
active agent may be used to treat facial wrinkles. In some embodiments, nanoparticle

compositions comprising AE nanoparticles for the transdermal delivery of a botulinum toxin
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whit@adiegd@sigbrated herein by reference), and Graham (e.g. U.S. Patent 6,939,852 and
U.S. Patent Publication 2006/093624; both of which are incorporated herein by reference),
etc., are expected to cause abrasion. Of course, those of ordinary skill in the art will
appreciate that a particular agent may cause abrasion when present at one concentration, or
in association with one or more other agents, but may not cause abrasion under different
circumstances. Thus, whether or not a particular material is an “abrasive agent” depends on

context. Abrasion can readily be assessed by those of ordinary skill in the art, for example
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peptides, can be modified by methylation, amidation, acetylation, and/or substitution with
other chemical groups that can change the peptide’s circulating half-life without adversely
affecting their activity. Amino acids may participate in a disulfide bond. The term “amino
acid” is used interchangeably with “amino acid residue,” and may refer to a free amino acid
and/or to an amino acid residue of a peptide. It will be apparent from the context in which
the term is used whether it refers to a free amino acid or a residue of a peptide.

[0021] Amphiphilic entity: As used herein, the term “amphiphilic entity” refers to a
chemical entity possessing both hydrophilic and hydrophobic nature. As used herein, the
terms “amphiphilic” and “amphipathic” can be used interchangeably. In some
embodiments, the amphiphilic entities of an AE nanoparticle are biocompatible.
Biocompatible amphiphilic entities are not significantly toxic to cells. In some
embodiments, the amphiphilic entities of an AE nanoparticle are biodegradable.
Biodegradable amphiphilic entities are broken down by the cellular machinery and/or by
hydrolysis into components that the cells can either reuse or dispose of without significant
toxic effect. In some embodiments, a biodegradable amphiphilic entity and its
biodegradation byproducts are biocompatible. In some embodiments, the amphiphilic entity
1S non-immunogenic. In some embodiments, an amphiphilic entity may comprise one or
more individual compounds or molecules that is itself amphiphilic. In some embodiments,

an amphiphilic entity may comprise one or more individual components that is not itself
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disrupting, removing, or destroying the top layer of the skin. In some
embodiments, abrasion refers to a mechanical means of altering,
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entity and its biodegradation byproducts are biocompatible. In some
embodiments, the amphiphilic entigy is Agp-igmunogenic. In some
embodiments, an amphiphilic entity may comprise one or more individual
compounds or molecules that is itself amphiphilic. In some embodiments,

an amphiphilic entity may comprise one or more individual components
that ic not itealf amnhinhilic biit that hae eome hvdronhilic or hvdronhohice



100221Animal: As used herein, the term "animal” refers to any member of
the animal kingdom. In some embodiments, "animal” refers to humans, at
WQREHYE3Sf development. In some embodiments, "animal” réfefslip007/086018
non-human animals, at any stage of development In certain
tt@ |ments the no an anlm n]}ammal e. aro ﬂ ‘ ‘
R NREREERE %BB ?Ssao ShREY, 3 090%10 T4 Shed 8g it ANsioneat (exeep
wharddoclarpigib dnvsauntezodddiotehts apawlderelude, but arc not limited
O A S Ty e e abentt: TR BB et agent
refganetiogl kyubmgmeehedlmn mnahami/arbmdmgm,l imétaja@tdtdmﬂgamsrms@dr
ins a%rcem th gamelt np rfr%qlsstt%ra mgnuno ObUI 4s a elt er ga %?ec)t on that
pro uéed syn cally pro uce Both*HRePantibo y may By
orgmamiue's obmgtenrertrtu r’nxagjoﬂugrcaillass;tinel ulchi pgréinylaf ¢hdbddiman s ladeesa
A, d or Th antlbod may be a fragment
ot S R S R B RSB BT B o
shamﬁsett fﬁagmanﬂotbhiglemmﬂlan}aoﬁlﬂnerpmtminm piody @opdiidy ia typically referred to as
Plo Orr}kgé1 nté{ Qrp uced scFv fragment, including recombinantly-produced
rag % (see eB rf&(ﬂen 2002, Nat Rev Cancer, 2:750 and references
[()(mélrein @mmmrated bergim by seferé hesdinlrtieeptansean hrhdmueemstuf poetion” of a
Suﬂgt\?/l?lggol?l He ter ¢S fgergsteo t'hgrge]%ﬁ'ait%eg; an { br%% ésg whi ue ¢ and/or structural
sequehces 0 uman origin. In some embodiments, ﬁuman% 3‘9
ideantgb@ntﬂésr ardeahboactbnizadicy cheveialristdomtinhefredciemt origin fulseanie. For
ant. domain ofhuman origin, thus retai h specificity of the
e b AT S e SRR SEREC Y Bl o
cotttngma&etd@tebw ammoaahldmam mdﬁb@msefwmﬁlnwﬁsﬁt@mhee&adim acids,
thal‘?!tj gtﬂeqe%gcha?ac ems't1 HoRan oﬁﬁniamﬁnrﬁgyﬂl 91% I%Be%lrne ts, each such
hts whose genome incor orates munog ulin genes (seé
cormguOHastmtpétgmemtldoMdlbsomambbmrgf Matudi @@Id@mm@ﬁmﬂn@mds In
el ARCTARL EYG R SPTNGEAIROM NiXir P RBH0 COROTRIGHNRRG ) Bifca
efence). An anti y may e polyclonal or monoclon
ab@@oshqﬁqspﬁdﬁnstatewfmgtmhdherewmhectm thppleximatetgttgrotein. In some
ok S APBHSEIR. 00 R MBFENAES ANINIRIERF5l(s (0 @ value that
IS similar fo a state re ce value.’In certal odiments, the term
[002Hproxiistetyloorediont: Eiertst sdiapysion mdwtﬁatsmﬂevl/hhmnzs%,ers to a
o AT 26 257 MR n S8 1000 BB o

1%, 6%, 5%, 4%, 3%, 2%, 1%, or less In either direction greatert an or
dlSlE%“Sldﬁaﬁ)f@Tmhé stmedtr@t@rtén@elmtb&ﬁegstm\ms@mwAn “oil-in-

wafiPeqy ‘?s?o‘ﬂq?%h@ﬂ{%%hc F@ﬁrﬁ@f&?ﬁ’ﬁeﬁ@&&ﬂ%&%%ﬂ%ﬁg dispersion

exceed 100% of a possible val
medium. A “water-in-oil” dispersion is one in which aqueous particles are dispersed within

an oily dispersion medium. Those of ordinary skill in the art will appreciate that a
dispersion can be formed from any two immiscible media and is not limited strictly to
combinations of aqueous and oily media. The term “dispersion medium” therefore applies
broadly to any dispersion medium notwithstanding that it is common to refer to “aqueous”
and “oily” categories.

[0028] Encapsulated: The term “encapsulated” (also “encapsulate” or “encapsulating’)
is used herein to mean that the encapsulated entity is completely surrounded by another
material. To give but one example, a biologically active agent may be encapsulated within a

nanoparticle in an inventive composition. Such encapsulation may be achieved, for
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[0025]Biologically active agent: As used herein, the phrase "biologically

active agent” refers to any substance that has activity in a biological
W@ ya0E#YE8/or organism. For instance, a substance that, whefCT/US2007/086018

administered to an organism, has a biological effect on that organism, is

confid red t? be biolo%cal% active.lln particular eropbodimerlwts where a ‘
X PRSI o IgEBAHAR R BitBgRALIS S SR R ISR STHHIR S Ak posure to
highalygerfodecthat shares at least one biological activity of the protein or

peptide is typicaglly referred.to as a "biologically active” portion.

O ok B DRE Lo BaETE 1L AL AR e fers o
onportinmtaifalcuodicmoe;, tvdhe: i) adedt sensef i RIeAhamphacesosnmBNA

degree of sequence and/ar structural ident; r at least one fynctignal
oA S He s MARCCAL Bl TR DR N i (G- Y Sptitg,
editoigraotepistmportiorihdfa pretelfomaatype (lideass e ihdtaoR g me a

ontinyous stretch I)ami acids, or.a collection of continuous stretches.

St pitiR e ol St
[00303omeambodimspdsh@ant) theahroohgenedum sitetobagencaaliydeitbcodtainhe art.

atleast 2. 5,.10,.15, 20 or more aming.acids. In general, a characteristic .
1 R R S R A R A TP BT nctuce
geishanad ddvtgastoneds ieonaboitacas tenlsticovitheih ¢ sadévamtiotactquences. It will

rotein, In some m%(o&%i ents, the characteristic.partion. may be .

o e G R e ST TR R s hat o ot
enenddumicimsbus edve @ing defens:twzali R medegmanswtticts gaiskesHor the

e.g., AE nanaparticles) are dispersed. In general,.a dispersion. is formed
P R RS e S R IR T R by
requspemmiem@inuﬂhicmdwmafmdwe pii@pélrs‘éﬁ_wmmi map auieelly
enCURRSIS QAR AR SRS B AN MIAIEN BUERHS sl in
particles Are |sr[¥ers%§ within an oily dispersion medium. Those o

theondindhysskifiintire iartoyilhgpged diata thalca pitisersionicdn tyenfoigeed ftomon-

two,i ISCI [ ' t.limj ictly t inatj .
P e e 0SSy ag wed in
thip doadipaat sefgrdispe signimentiung motlwithatahding that it is common to

rtoy ) "ojly" cat ies, [0 I Jhet »
O e A e e e B B roduct” or
“exprsasiaharddeetn capeuldyadieriy ds Bdwipletetgrdunddueddbcsenn trteand/or post-

ial. ' . i i -acti .

P A R, (o A B R BASTE A transcribd
frogndwpsniation may be achieved, for

[0032] Homology: As used herein, the terms “homology” and “identity” are used

interchangeably and refer to the overall relatedness between polymeric molecules, e.g.
between nucleic acid molecules (e.g. DNA molecules and/or RNA molecules) and/or
between polypeptide molecules. Calculation of the percent homology or identity of two
nucleic acid sequences can be performed by aligning the two sequences for optimal
comparison purposes (e.g., gaps can be introduced in one or both of a first and a second
nucleic acid sequences for optimal alignment and non-homologous sequences can be
disregarded for comparison purposes). In certain embodiments, the length of a sequence
aligned for comparison purposes is at least 30%, at least 40%, at least 50%, at least 60%, at
least 70%, at least 80%, at least 90%, at least 95% or 100% of the length of the reference

sequence. Nucleotides at corresponding nucleotide positions are then compared. When a
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example, during formation of a nanoparticle composition, for example
during exposure to high shear force. [0029]Expression: As used herein,
WoRpFe3aRsh" of a nucleic acid sequence refers to one or mor@eTHE2007/086018

following events: (1) production of an RNA template from a DNA sequence

.g., by transcription): (2) processi f an RNA transcript (e.g., b :
PO D N G e o AT LAY BN ERL By %) W hpline
pogifian iR bA ixtordpotypeaptidd ar throteisod} pastittanslatiendiomotbfioatipa that

of.a eptide or protein. 100301Gene: As used herein, the t "gene"
P e R LS e e S SRS i Rt e gy of
ideardinigrysshahsnshiaecdiithht Hequearoes,geki@’ may daoctude thenembgutatgaps, and the
sequences (e.g.,.promoters, enhancers, etc.) and/or, intron sequences. It
g e B o BRR do o dp LA s B
sequealeic dchdsohatatsaod Lsepdeacesateindcbutrathemerfqaadecfundtiomnal between two
seqaiymeieqiles such as RNAS, For e uDase oL aribeue ot (1) &5.ccen
sed’inthe preserI\Itl%pp ication® the term gene éenerally refera 10 a’
idepatiidrtofcamtvaiaia d cidithatcgnooas s an frotirrthedd imnp tondiiy of Meyers
A I Il be clear f Y
m guengces, as Wi clear from.context tg those af
o B . Tt e e hES S RrERE, iR R been
incapmieatibmof teAelGNgpretio teapraiclrd codingadkpd$Sbweiglistbsitiue table, a
rather,to clayi , iIn.most cases, the term as used in this document
s S R R R o s i e,
nugrotidctseijsarsesl daareitcingi tetm bedetprooudttiongekplesdignqgrdunt'the GCG

enerally, refers to an transcri from.the gene (pre-and/or
2% K : {iX. D
50 po%l{?ppr%éc{:ea e‘lrﬁlasngrag polyp%a|5)tlélé1 pre- and/or post-modification) encoded

[063¢ an RN/ trastiribéd freh libeigenchjebedHisthalbsynésissediseredn that may
be %@?u%%”{‘& 3 W&'%%QYS'}S‘%%&%W% e gr%%gd?r}l%ﬁg,aangg(%%%?l?cds{l%fs%lﬁge can

the overall relatedness between polymeric molecules, e:g. between
trapuiciely beid molepolesdiepgrdbiAngtbie dulesrandiobddiemislebybophilic

ol ' . ' t )
e e AR R o 1
sorafignihgdirectisn dequdmcdsifors vptimalicomparson pusposesleodimgaps a
. di ‘ h of & fi Voo

T e S

nowtisyeiga e o mhq@msom,mhpc}_s@)ﬂim S@é)ﬁfairfe mbypdisehts nhec [egadity in
S PR SR Ty
dispeteiastrasdic.orrioayemifobie Bsrpisiohtmedisfelonomesmimedements, a hydrophilic
su%%%‘?ﬂ%?s’s&ﬂfé ERAALG HHEIERIE R HOR RGN COMARELphobic
dispersion media than in water, polar dispersion media, or hydrophilic dispersion media. In
some embodiments, a substance is hydrophilic relative to another substance because it is
more soluble in water, polar dispersion media, or hydrophilic dispersion media than is the
other substance. In some embodiments, a substance is hydrophilic relative to another
substance because it is less soluble in oil, non-polar dispersion media, or hydrophobic
dispersion media than is the other substance.

[0034] Hydrophobic: As used herein, a “hydrophobic” substance is a substance that
may be soluble in non-polar dispersion media. In some embodiments, a hydrophobic

substance is repelled from polar dispersion media. In some embodiments, the polar

dispersion medium is water. In some embodiments, hydrophobic substances are non-polar.
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position in the first sequence is occupied by the same nucleotide as the
corresponding position in the second sequence, then the molecules arc
WOABOAIIBT homologous) at that position. The percent identith) GERHET/086018
the two sequences is a function of the number of identical positions
I shared (ibes equ n(f #Eng intg account umber of S, q( )
N FOMRRTBP L 2 IHTEPPRSRIS IS Wan /B At ésc? Ve&B?Fﬁé %ﬁ &he gprporar
dlSﬁWSiWOIﬁGleﬁﬂBEﬁdfﬁbﬁdtﬁﬂtﬁﬂﬁB@ﬂl@ﬁ%ﬁw&meﬁ ara@bdqie]rmmgﬁm@i media, or
t identity. betw 0 se C shed u
G AT IR RS AT E b b AIORIRY BB ey dissolve
lespueiditide seguepdes ch&pm@d&tmdmnmduydmghﬁe d[gp)astﬁmm afddieytkas in oil,
and M| er CABIOSd 1989 4: 11- 1 i % Pé)orated erelp X refer ncG[e%{l ¢
o R P B RSPt ARG Y | Drogrant (VerSIon %f%} Gsing'™>
sut&tﬁﬁhléfﬁl@ﬂmﬁmlbideshaiu& tabiaothgajpnieagtie pecrailty ofid haredsalgsp in oil, non-

penalty of 4. Th |d ntit g[tween two ucleotid ences.can
pola n[%)érm nnrl)e toe ; n¥ tb1yc %eésﬂg S0 erl%anl Elée@% ?f tance. In

alter

ve & Usin am in ware
somaeh@tgﬁimm@mshwsgwpd rhampﬁdmatrokatim@a@,hbtﬂeo phinlwad&s beealse it is
1 e et nx\]/dtrophll ubstance IS sub be solu h
ess sofuble in 1ﬂ[])er51on rne 8 TS10N 1at an is the
polar |sperS|on some em O |m n s a ¢ substance

otheamﬂvairasmtly bond Wlth polar dlsperS|on medla In some embodlments a
rophilic substance transjentl nds ar di rsion media »
S N S t%%.ﬁ 52iiyggtion with

refmedmha: rs)vdate{eﬂmczfdme a@mbodisbsttscasycrpiiiiclsybstante, megoising to the

resenf: tnVeRAOL orglsm%nts e¥dmpnh1|r|el e?eunkbset?o bF 2 01 Ioné(a:ﬂl active

PreSome em Bi % c}} h|IC substance may gsso \r}é more rea |Iy

agmatenhpoteemdieqoéﬂ%mnnpedna asrahyltbnpanb@dlquemmpmemaahAmubsmnce or

non r e hydrophabi er m

G PR G R R TR

combmfprbmrtldleﬁetsmmmﬂm aodmmmmldlepemmmedraemamnlated or

e e b S A B

mltﬁbamsenfmemnmedéotub@snm&témpbldred)sp@rsmfameﬁral Aﬁhwwmisde

miREESIARMRLIa0 e et SUbSIeRGE R SMG ATIRRAMERte
stance'Is ic relative™to another su stance Beatse it Is ess
nargylatiiel @jnld/no n@om@bemnmeamy leyarepmhobls dispdesidn linked to the
AlHydop) e .

A T B Vet WP e fhcred in

conigpigion i fhedizepiarsdmaediyodinepatycle kydrophicis Buyanty igot be

o RE) O RARIRE AISRAS ARABE Aol AME:ERORGIBENGS: 196RAIBH forccs

Ispersion medium’is water. In some embodim hydrop

[005¢hstanksesitad nbn%emhernleddﬁetembow&n@dfsrefdﬁg/m@pﬂ%bﬁence and/or entity
tha%‘ﬁQ?i?é%ﬁe(ﬂ‘@é( Qﬁ%ﬁ‘f?om%ﬂceler@s%gﬁ}h@o‘?'lhgQHnlﬂ&HﬂErﬂkSQz‘?ﬁ?WHlEﬂ%g@asor

hydrophobic dlsperS|on media than in water, polar dispersion media, or

asspytitop hilicrlispearsioprododis, (lw@hqelemméﬁrweﬁm 13 hly@mmﬁmﬁetal setting),
an@UPE3 ‘%?&'[R%‘d disgolve lest madiy IR WA QY FIRRYEIRM MRAB Y substances

hydrophilic dispersion media than in oil, non-polar dispersion media, or

and{oe eapitish i didprereperriad diem tderpicabi 4 8inevbeut2 o sl 096, about
40y diRRbb, a3ty 6 d0, VBT FHPSRNER ML CAURR BdS, MR GIUPIRIDther

oil, non-polar dispersion media, or hydrophobic dispersion media than is

contpongRtsrsithathrethey serreieiitbdnvestatcd sibsemmenborjaophasiated
sul GRS 18 APNBHSYRRIANGS RRGAHPS, 101B1e5550be Ynwaleh DO, 979, 98%,

dispersion media, or hydrophilic dispersion media than is the other
99%uPistance. [0035]In conjunction with: As used herein, the phrase

"delivered in conjunction with"

Page 11 of 89



refers to the co-delivery of two or more substances or agents. In
particular, according to the present invention, the phrase is used herein in

WOAEHEEHD delivery of a biologically active agent with inventRETAES2007/086018
nanoparticles and/or nanoparticle compositions. A substance or agent is

ivered in cgnjynctjon, with AE nanoparticles, when.the.suhstance or
[0¢ Qim is%lgr %"géf ith éﬁ?&r%ﬁ%%ﬂlc es%‘ﬁ%/&?ﬁ&%%a%%?e means exposed to
highoshpoditiens, is eocapsulaidichontspsaphatehosuns ovhigoshyaAforces is
nangparticles; is embedded within an AE nanoparticle micellar membrane; .
s R I L A PR RSP G ey SRS M S gt is
withnartier samgcA Sallasta hEO @ @gdout® b® ek hverdd sonco opubediomncutitjsddh cxposure
nanoparticles and/or nanpparticle compositigns may or,may not be
o R o e R T Bp AR oy TG LR LpEeSts. Sch exposure to
highosinzoditians isLaschsidisbe b apanitg Headgllvehecigh conjusatioonitich as, for
nanoparticles and/or article.compositions may not be .
e e S R BN g ther ke
deads diptimayfdreesc 0086t oigte dnifsmsechbgadginlcthenprmtisolabeddme
iR etx‘%t&‘o%‘#ﬁftar%‘s’een%‘{‘é’v’gﬁ %G‘E“%;]s%‘at fas besnglisopaated fromat o o high
headl'some of th componénts Wi WHich it Was associated when nﬁﬁa‘ﬂy
shqardduosd¢ndpthiedinfriater st for aboan Bk penmental setbio giplantiiorni?) the
roduced, prepared. and/ ufactured hy the hand of man. Isolated ..
P B R B A el TR bodiments
thegizoiatd286 aebe w1802 0thavengA0Lsbailrol+ 508ty tapolit GORG, cablondiTRUts, the
peliOPat ?ﬁé"}ﬁ%’&%ﬁ%" 0519?%5‘98@11050”‘111% oS! £mRO Qﬁé‘fe}’}’% SHRIEN 10E¥ 4t 30
were initially associated. In'someé embodiments, IsGlatéd substances
secandforlerstiiescarbothiorentis axf BO¥vo18on92%6n984s Iuter il BBl othrough a
. 97%. 98%, 99% pure. WO 2008/070538PCT[US2007/ 8. . »
s R o s A SSRGS o e poss
migglsddanonigh shear forces. In some embodiments, such exposure to
g Shegy, 101655 J5. ARCQURIIRREH, Dy, S XRASUEE 10 IR RIS SR, 10 SO icl
[odgrgrl;odi?\nﬁglﬁoré%lﬂ%?hié% press%g?é w?th%%t?he ra8 e (I)afl Qarbgu#%S?O%@tlgg e
haabgatdiénader psilcss Somd EHbodimetiss, Guch dxposurentdddghesitgarnanoparticle
hadQGRSIS ACSOMRIRASS fy fRviketion ARRIURSHE M dation. 1
JVGERIRE &@%1@ S@} 4y FRVIRHM 8 §F?S@§ (ﬁgl% NEvee Spga ion. In some

exposure to hi ear forces Is accomp y passing a sam
emﬂmﬁ@gﬂn@nﬁ rmgtrqmetmlsm@h ?aéiame@xmlpl@,tham M?@mwoﬁzeﬁﬁ_ned by the National
Insﬂ\{{l?éé’ﬂi*Hé%?ﬂ?.ofﬂ96%0&%5&%%9@95%%%%8‘1&Q&Fﬂ&lfgeﬂgs"lﬁ%@ﬁh@}aé’omprise
be useful in creating a uniform nanoparticle composition. In some
an emmmmsmtpﬁemﬁtdd\fmmm .hléhmléim ycrafiidelize dnthnbugle. A
“mPXRRFHEHR g %H&%g%%'&%ﬁéﬁ{%% ot R UMR R ES D %gg#@g’a%dlpo surround and

minutes. In some em men e period of time Is less than"about 9, 8,

encilg&@:,SIZECS,OZ,C@umimté(@gIr_lt@dﬁf@lémb@d@ﬁents, the period of time is
[Odé’&;yt]?'n e, ARas R ARMb I MINUE R A ARG, BRI PEHS REREEIT position”

me is less than | minute. In some embodiments, the period of time is
refattﬁgsgtaw.m. thﬂ%mﬁ@j@mﬁdgwmﬁth@mﬁd@n,la semplepdiments, a
nanB¥GRUicizehSRERLAN 8, SRGE GROBMIEILAGN, REFANRLCE T SRR
embodiments are referred to as "single pass” microfl ui di zati on .
cmodneaito panatieriiale agperdtiens tredenersieaneparieleonsrels gonery. a
dispardicie R R ARMGIREPHIRSS R R0 AARRIGIE TR LA B 8B bined. An

embodiments, a hanoparticle has a diameter of less than 300 nm, as

“oiretimvedicsy dF@NHABARPBTIaTRIHoehd agEeleh @ iedembelipmsmengolar) are
disp\lé'l@gmmﬁiﬁ %ﬁ@%ﬁ%?&%&ﬁéﬁ%ﬁé@ﬁ%l%‘%t@ﬁiﬂﬁgﬁ‘e@i etfi6n is one in

National Institutes of Health. In some embodiments, nanoparticles arc '
whiglcareeois eatrERIBHeppiseotaretisdetiate HipRatrae it teEhar Y disparsion
mcIBRURRALELE: @M 8RR A MeRPANSPr RS HRLNATVARS can be formed

comprises amphiphilic entities which have aggregated to surround and
enclose a space or compatnent (e.g., to define a lumen).
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10039]Nanoparticle composition: As used herein, the term nanoparticle
composition” refers to any substance that contains at least one AE
W 2MisHaPae%e. In some embodiments, a nanoparticle compositft§T{§g007/086018

uniform collection of AE nanoparticles. In some embodiments,

nanoparticle compositions ar dIS sions,or emulsrons In genera
o 50, et B AR TR a8 (oL R e T G oI obious and
oﬂgrﬁachnmbl“hedenﬁn‘“cbslpmsmamt&redilﬁpémmefmmg)iremchldoylyopﬂrﬂdeee&@ron

meﬂYl‘EHrPE&Ob{ﬁs?a Ql?a[?(g are dispersed, e'Eh(')”‘ a4 agllfepéjnsdd‘lsl?ersclgtegones In
e iSpErSion Is dhetin R Aquedls (@F

sorhydropbdlimartpalanp padtidie scanp disipassad watlicnanistolys dibpgsgioembodiments,
medlurrp Those qf ordinar \Iéskrll in tﬂe ar{ will agg acl ate th ta dispersijo n
PO o P e RO I A5y RUG SHmiRciBle media and e nmteritea‘a ity to”
compmlﬁmatle nblcaduaons andadiynreslia. nﬁhepmrmléd:smmrmlmedlmnlng one or
ref re a I|e broad| ny dis ion medium notw tapding that it
rnorsecom ﬂg ?er t%gﬁa U%OO%I)JQS/ d%in C?],‘ﬁa 11, co%unocl‘;lgrsl thgl K% ngnopar!ucles
[O(Erﬂibodlmentsnmmmpmdmleicoﬁmqﬁms Boe mmhmlaiomhj’h\sbmelsed herein
dlments na opartlcle omposmons comprl ml ele S ,
o G R DR A R RE MRty B ana
de@mlbnwamampamdarwpmmmteonmmpamtngmmdwdeﬁlame‘tmutrﬁ:ﬂ% of the recited
iolggically activ ents to be.delivered in. conjuncti thh h ,
P R e T G B By fe or
partwhtamhvatedi anittict whensiubeof heteindtoangfs rtln@mnnamopanhmietbout 50% of the
pafEATRASIIRNe S RANANNTRUS WCiSHPSIANIBUY 1. of, anABSEIIOER Aiments. no
nanopartlc e cor position contalnrng no more an Y about 50% of
moreditenl Zﬁ%mfahdﬁwedaﬂmleowgdmfdpamo@cdmmsmmnbschmdrm lme® more
tantiall rticle ter, il f o/ <o
than EB@? ﬁﬁ@‘ y fiee (o %é‘? fs“ys%%/éﬁt % Plos ?Hﬁ‘b% A SWEL o, 50, 49,

en’no m’ore an about’ particles in that compdsition
3%;@\“/@ dl%n(bﬁéﬁsaollnssdé &qpeﬁ@r@émghmmmmgn&hnotmwem

% of tic '
o A A5 B L e B R e
ref@8oi078my 60BN d1esd8¥osubHands | thlE@tiﬂdrel es@qfqraeqdamcles dlaganucleotide
chﬁlﬁ”iﬁts%ﬁ%é’%'ﬁ%%ﬂlﬁi the, sial waei‘bq ‘@Néﬂ%ke 0L P& ngle and/or

erein, the term "nuc eIC aCI "IN ItS roa sense refers to any
dowllmpiourts & bi¥dy eturﬁgtan%zﬁhalfmahﬁneqmdh@dmm‘ mtol%m acid,” “DNA,”

“Rﬁ'&%&ﬁfa?%'ﬂﬁlfé@%?m&ﬁaﬂh% SPQLIMEN i 1 OMEIRIC ﬁﬁl %%ng%%ﬁ&%han a
A as well as single and/or double-stranded DNA and/ or
phesphbéigsiordatkdeaemEonerieiplactts” Stth\ed ‘@Rﬁld@rnwtﬂlcsmdar”terhn@l are
kné@&il‘iﬂ%%edﬁcﬁﬁé@@@gﬁ% Dofd g ‘B Ed@Réhds in the backbone,

phosphodiester bac e. For exampe t e so-called "peptide nucleic
arcgsitsi dorgsionithia ﬁmmqﬁ@emw@ﬁavenpepn@bmms instéendidd sequence
encFHEﬁ’r? BRAISHIE LN RI0S BRgkheng: %‘%1%8{18@%&%%{%%@%&P%é“a%@@n%fate
the present invention. The term "nucleotide sequence encoding an amino
vergisiassecpichsshanensdescakotlecieo tiva seminmedd shaverecddfetiertitls sequences
thaY BRIOASRERACLAIDE! RRAGKSNFRIGING SEFRE amino acid sequence.

Nucleotlde sequences that encode proteins and/or RNA may include
[0042dons. Nowacaoelachutieed: IrscusdlcHeFEIN niHEResHitcah i tedesUficaly substance

thoSIRI 3B BNS HRSIRAE L ARHOBE ERoRsENIde, BedicalLNGAD AlHBIRIgIR

bénefits. In some embodiments, nutraceuticals may prevent disease. In
nuigappelisAbBUITERYSIA dtﬁamwar@nwﬂwme%m@tmmum Py eromide basic

nuSADRS VIR MERIH A MYSARALTICA) i% A 0estRhiRaY RIR B9 SPMBd. In some

embodiments, a nutraceutical agent may be a class of isolated nutrients,

emhr&aw@ﬁp@reméﬁ@tlm% AR 41§ 456 @i sebrtRfbaufbIsatS, ﬁe‘éﬁﬁgsupplements,
vithads, Aenelically enanesieiRRdshaNf e foods, genctically engineered foods, and
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processed foods. Nutraceuticals may also be known as "phytochem cal
foods" or "functional foods." [0043]Patient: A "patient,” or "subject," as
WQMBAEEH, means an animal. In some embodiments, the aRfER2807/086018

mammal, commonly a human. 100441Premix: As used herein, the term

"premjx.’ refers to any combination of components that is subsequentl
PO SR e ARG A e LRSI AScBmRing ot ke
“fumsttmtidodds’example, a premix is any collection of ingredients that,
[00‘3@ n ?%%gif%dko‘ha‘%{‘eﬁt“egﬁ i‘;ﬂﬁ?q%t,gea@el{é"é& AL nanoparticies

?bere . rneta S an animal. In some
ording to the presenit invention. Th’some’embodiments, a premix

embodiaiasttytbeornminoa i sn misaiblid ,soivenisl yra smmerembodiments, a

T sontalns gompanents hat self-assemble Into microparidiesor, o
nanoparticles. In Some embodiments, a‘premix contains components tha
compbiraasethitl & intbsmjoetits uked ameemitodimeots tacfrreonrpogntains @nding to

or more.peptides as described in PCT application serial number
the B YrRlion B SRR A s ey, S RO RE RS edipats that, when
subijvedrtbén S0sI1RA0 Torke s ruecmteb ddimendpactiplenabc ariibg) hs tha@esent
._maqre urimodified e&a&ides in some.embodiments, a premix cont 'lns qt
mvention. In s&me %mﬂf ll’nﬁflts a premix ¢ n({alns ‘WO Or org. 1rnrn%501 ¢ solvents. In
least one other biologically active agent. In some embodiments, a premix
songagifaidonenixed pemoiio cstitred ;congamenentivg dictfeartsnebpr émixniscroparticles or
na ao%ga %?ésmixes%’n?engrilqoro%lllrr{lggtéj réo rr%%l?g Icr&t%lil bé %%%eldotgemg hj]g’p se??f-g%%%ble into

n'some embodiments, a premik comprises at least one solubilize
micgiapohesniricesmbbliasintne pornperentainabiscinrsohrtgreptidescmdesached in

RS R 0 o1 e MRS v
andbbtordwiifyri fpedeNovitndsubstantallyifreenct athedtoenpoagmesnik@ontains one
o S o L B A thr
biodogiea kyrdstoitragats, ér{ssmgtgmbg@mmm mtuyemiatiﬁe%ta@quon%%, f@@%r stirred;
in ?o%’e%?g/é)di%?g/ s,9 { %?el%%%s 8&1?&?8,%{&(1, and/or stirred prior to being subjected to
high shear force. In some embodiments, a premix comprises at least one solubilized
component (i.e., at least one component that is in solution); in some such embodiments, the
premix is subjected to high shear force after such solubilization is achieved.

[0045] Pure: Asused herein, a substance and/or entity is “pure” if it is substantially free
of other components. For example, a preparation that contains more than about 90% of a
particular substance and/or entity is typically considered to be a pure preparation. In some
embodiments, a substance and/or entity is at least 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, or 99% pure.

[0046] Shear force: As used herein, the term “shear force” refers to a force that is
parallel to the face of a material, as opposed to a force that is perpendicular to the face of a
material. In some embodiments, a composition exposed to high shear forces in order to
produce a uniform nanoparticle composition. Any method known in the art can be used to
generate high shear forces. In some embodiments, cavitation is used to generate high shear
forces. In some embodiments, high pressure homogenization is used to generate high shear
forces. Alternatively or additionally, high shear force may be administered by exposure to

high pressure, for example about 15,000 psi. In some embodiments, such high pressure is
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10046]Shear force: As used herein, the term "shear force" refers to a
force that is parallel to the face of a material, as opposed to a force that is

WeiEhRSar to the face of a material. In some embodimentd @/US2007/086018
composition exposed to high shear forces in order to produce a uniform

artlcle C et own in the art n.,be u
will T ot g e BT ey i the
rar@e rdreieunRm (lﬂm dovaed s Joosgvie lanshiad imﬁm&i,ﬂmgts prédauedluidizer™
mo Lzatl dto ene | hshearf rces, Alternativel
PO S ey A P g Bh P e de 3tk B s o
geipnasstigh ﬁ.’oreaxﬁnqele MbaofliERe ﬂhndesmmewdmhﬂghqmssmwnh |g lhesultant

ssure js.within he range of about 18 000 to about 26 O

i R L I e VARG e S0 R L STy o e
dlmﬂmlembohlernmtﬁsoﬁ%ﬁl icrioflend)ze 2 B@ceskmrt@l\dtypaﬁbﬂghusthe range of 50 m/s to

(If mﬁ Oﬁatlor%le NIFIC Cortporlatlo ‘EO)Q therérke gey ér %g%lr}glrgé%nnels "

Ear force. Mictofluitizer(r) Processor s prov pressure an

forms;dtamﬁnegrbehebrwmejbw ﬁmmpumg@m‘mmpb&mrs tlhnohlg bhannels the fluid

microchan cal nsion ont e order of . 75.microns) at
St GRS M
comrechtation terﬂmelngwesdat&oﬁmymsérsmhie 1ﬁurd>engsﬂrsehmmooriamiel§ lierefore, in
sucﬁ\I eV1 etsv¥ Caol’"?Il(Ijl /\6\{rltlh eatst_fcr:oﬁ" gl[i) osin erChae nanra ixing of

annest}rlwg luid experiences ear @B ?LBf iel‘sr) his Orders
mudfiphagmitidenig hmbthhmehmmﬂthe rwemn@ masretenhlmd@gmpla]mteapbmdms high
sndESIR g R auBmiaronevel, TRsTPforein.euch devices.igh S05a! e
o Impact can achieve particle size re ction an miXing o

pemdlnﬁhawwltemwehmm@lmqu &fatbrmpﬁesbnmr@ehumﬁ bampleut 3, about

SXRERRd IR latshey (orces far dReriocel e iese e AR cange of

* finttes. In 'some embodiments, the perio time |s esst an abou §
abmbdum&l@boanﬂmabzsmrémbuusmabomoduami Beatsod 2 fomaboutbbut 30

t S i is

secoiy eﬂ?%olﬂou{ﬂ%%c?%% gﬁ RS GRSHAS %%lg?s ﬁﬁ‘iét&h RIRRARF "%fr%gh a

about I to a minutes or less; in some embodiments, the period o
smgrneis(&bmjtoemgesmm@omesomehemﬁmdmnemsamé tieEcimebtatiberea as “single

pas%ar;ﬁ%eo u@%%lgldlzed through a single exposure to hlgh shear forces;
suc ments are referred to herein as "single pass"

[004Tdroflubeizétibin/ bt ThSyoadr MalEsuial] mdendedlisautsieratpadoie duderisto be an
orgLé neersined)inheitle &%@%8{19%& 8'%%%'84%%1%5%H1?0%%be%§dmems

lodaltons (Kd) in size. In some embodiments, the small molecul ess

th@th@ﬁlhbmlm@lkds ke tha Kehwidbdabb . Kdsonwambddimbnsenthe

em%mﬁlh@?l%eﬁ{é Sl Fﬁr% Q&H&Q‘?ﬁsﬁﬂ&dﬂ!&%@%d@haﬁBﬁ%@J(&%@E%‘iﬁ%om 500
D, about 400 D, about 300 D, about 200 D, or about In some

D, ehm@éﬁﬂé?rtgb@vrﬁéwmrebméﬁa%Dxmiﬁmym&QdD|nlecsmeeefrmb@dimem small

mo%@ﬂ%ﬂ%er%ﬂeﬁowﬁ&% pfﬁ)rs%ﬂt% é?ﬁ%'&%‘?r?etﬂg %EHWP&&'Q&&@ Y6t protelns

embodiments, small molecules arc not nuclei¢ acids or nucleotides. In
pepitsins emb@amerr’cs mreime ofebedementes. soradharHegidesase not nucleic acids or

nuéi%{ﬁ?efécﬁﬂfégﬁ% %Qé&]‘é‘ﬂ@e&hdﬁ%@a&%rﬁ@nm%a{%fﬁrlagmﬁ%o@rsaccharldes

"patient” refers to any organism to which a composition of this invention

[0048ly be Hehisiefistretscd berdor Explarimenthi celiaghostiesiragfiyaietieny organism to
whAAQU B RRTIHIGRHIP ARSI EY N ?‘@Q&%&%ME&Q% BNIRYALS {€rfinental,

mammals such as mice, rats, rabbits, non-human primates, and humans;

diagpaestie; werhidadte, )anpt/@f HOOBIOT0S BRRETA S20E70E0HEs include animals
(e. 2 ORGARMRSIRHIA M A UpedBiR IR e punsROuaL RIS Rdhss;

qualitative
worms; etc.).
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condition of exhibiting total or near-total extent or degree of a

characteristic or property of interest. One of ordinary skill in the biological
WQMEANIAerstand that biological and chemical phenomena P&ERS%§07/086018

ever, go to completion and/or proceed to completeness or achieve or

ida bsolut result. T term bstantLaI is th refor used herei

O oy L AP R R B RISPRRETY ST e 0 atative
coraﬁdoah@fmdabnh@maeﬁané@%&lsmwoﬂ dh@teemf&tabl&acwhembapmmgerty of
1nteregtan8 art ol?d%?am Ion% %fl(ﬂl]n {ga aR th %g)t?é)f &1;[1"[0611%10 1cal and

haintain one or more aspec Forneit P yS|caI struc ure (e.g., size §
chand&rptisivingtiomaoglpaifi elm) @vear eoppilicibofatidier reeenteto cornpleteness or

embodiments of the,i ven ble nanon article,composition is gne for

({ E {8 eﬁfﬁe ﬁ[ t'iw

ach1 ve oL avold an absolu crm subs antia 1S_tHeretore use ¥eln to
ich the average par C e SIZ maximum par e Size, e range o

cap:nm'ecthe piztestiainid i dh eodiplitrutieni of garti clensipe H (D g it m&f@hntmgel
ofdpartlcles above a designated size and/or outside a designated range of
S|ze53 IS maintained for a period of time. In some embodiments, the period
[000fime i@t /leaFhalbout Ssiebhnli Whmsappe@mdmdmmtheqmpmmm erein,
me3 at&[ ho%‘ﬂs & 18Ht %%'i‘l aLIIIrls aebgrUt OPe phout ane (] It(ure (e.
two (&3 one mon , ?m%r?f% &
I m%&hdﬁonmﬂrlbbnunioﬂpa(nﬁ)cm&jmh&; :abcmlodlmé t@ﬁ)emhnﬂom@mhbehments of
o, SR O R AR S e e o
theefnﬂmnmnepastlthesmndw mamgneﬁg)wtth]n tﬁzescamgéooflmmwrﬂmﬁc(ﬁ)od ayrticle
- bout twenty-four Q th about two eeks t abo eI
s B B e H B o L P S osignacea

rangrarnpiles s ia manopartidi®dreppositivitissubjected tonpedionges] ﬁtemg@d of time
is APTOREIAIE o%re]ehﬁ%?sfnasnod/% Bl%&(ﬂ%le%% t@ aSe%S&%?”%eo {sthgout hours, about

nanopartl es In the population maintain a ter WI In a state range

10 @‘Blrstm’oenammﬂb@twelémamnm@m@ely doontriwa (1) mredkshebout one (1) month,

o G B LR W R o,
abaoit Q@%oaﬁmuta%%f;@bb@)gﬁ%t@mab@@a% (@Bdut99s, divutit9elBN)] 2)
mogla? Sod et %&3%2408/,“ %Rﬁll%q P l§1{%e1abﬂlu§0 e9e°é%851%8£‘?s RS BQ%d of time

Iments of the invention, where a anoparticle COI’T'IpOSItIOI’]

is wihipiisesopedmreonioldyiballabone agenrsioery 28dtoiinthn tbew)wo (2)
welli§ %%@W&éf‘v&%fﬁgn AR 515 &R%kgSV&E SERR Qﬁo%??ﬁ%@ggﬂ%%fs, etc. For

biol lly active t is maintained in'the composition over
exajeelgnémapenw@ﬁ erenesdEma desifpetté dosuobingsdditioage. W perature

%ggl QIZ&)/%;"?EI%EQH?@%O&%E/ 9%@@ %Qm tﬁ'ﬂgﬁ!b’lﬁrﬁ%ﬁ g\ﬂatlon maintain a

|nvent|ve nanhoparticle composition s said to be "substantiall
diapratieleshih osdatid mers (SeoUwidaaipl Stbesdaemywionanatd i dranthah20 nm),

the%%b?ﬂ @é’é&ﬁ%&ﬁﬁbﬂ% Jniat FOMBRARILABHNA Q@éﬂ?tﬁrﬁﬂHW% Hore than

the range. In some embodiments, no more than 25% of the icles are

ab@utéik?é ebthve PAHgabmisie emma%w@m&%r@bm?@%n/@bng%, about
97@8%0!1? &R0 4 00 %, 1468159591 2300 d26.6920a 5580t 9549878131098 %,, about

%o, 2%, 1%, 0.5% or less of the partlcles have diameters outside of the
99 §€éw)j Fagige.In some embodiments of the invention, where a nanoparticle composition

comprises one or more biologically active agents (e.g. botulinum toxin), the nanoparticle
composition is considered stable if the concentration of biologically active agent is
maintained in the composition over the designated period of time under a designated set of

conditions.
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100521 Suffering from: An individual who is "suffering from" a disease,
disorder, or condition (e.g., facial wrinkles) has been diagnosed with or

W3IBSy ptoms of the disease, disorder, or condition. PCT/US2007/086018
[0053]Therapeutically effective amount: As used herein, the term

"therapeutically effective ampunt” means an amount of inventive AE
00 ol LG e i SSTE e R S8 AR o B e
“subisttertiat frivee of Spracepiiblehtsadiiseaseisdisaide i fanciosCemgitiomciono more
treat the dise disorder, and/or condition.,[0054]Therapeutic : As
YL L A N R 155 ey SOAALP e, U e
soradmirtistinechtg acsmbjechdmads&dthérapeatickeifact andide elicits agesidiakome

iological and/or rmacological effect. [0055]Toxig salyent: e
emlgg(rléti%e,lﬁ?él}g%Opggﬁ%nsfojv%n% éf(leegs%’oﬁjr%’i Zg "gtg%gé% F)%tr%?{w%g 10%, 9%,
8YdisraptYschioNe; 0B te Yayl &6 udithal'ddissifahApantaidd heveddenstosobiside of
on %f ordinary skill in the art, an animal's tissue can include living cells,
the dsta range, . . . ) :
ead cells; éxtracellular matrix, cellular junctions, biological molecules,

[0052] To §ivebut ditew xamplesiudxidhsob/eniSdanofyitterdinaatisghse)ltbsidésr, or
cof RSN BCRUIES, Clmey WL RS, SALCIIRAT L SRR YU GFrne
disease, disorder, or condition.

[0053] Therapeutically effective amount: Asused herein, the term “therapeutically
effective amount” means an amount of inventive AE nanoparticle composition that is
sufficient, when administered to a patient suffering from or susceptible to a disease,
disorder, and/or condition, to treat the discase, disorder, and/or condition.

[0054] Therapeutic agent: As used herein, the phrase “therapeutic agent” refers to any
agent that, when administered to a subject, has a therapeutic effect and/or elicits a desired
biological and/or pharmacological effect.

[0055] Toxic solvent: As used herein, the term “toxic solvent” refers to any substance
that may alter, disrupt, remove, or destroy an animal’s tissue. As would be understood by
one of ordinary skill in the art, an animal’s tissue can include living cells, dead cells,
extracellular matrix, cellular junctions, biological molecules, efc. To give but a few
examples, toxic solvents include dimethyl sulfoxide, dimethyl acetimide, dimethyl foramide,
chloroform, tetramethyl foramide, acetone, acetates, and alkanes.

[0056] Treatment: As used herein, the term “treatment” (also “treat” or “treating”)
refers to any administration of a biologically active agent that partially or completely
alleviates, ameliorates, relives, inhibits, delays onset of, reduces severity of, and/or reduces
incidence of one or more symptoms or features of a particular disease, disorder, and/or
condition (e.g., facial wrinkles). Such treatment may be of a subject who does not exhibit
signs of the relevant disease, disorder and/or condition and/or of a subject who exhibits only
carly signs of the disease, disorder, and/or condition. Alternatively or additionally, such
treatment may be of a subject who exhibits one or more established signs of the relevant

disease, disorder and/or condition.
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100561 Treatment: As used herein, the term "treatment” (also "treat" or
"treating") refers to any administration of a biologically active agent that
W NY08#5completely alleviates, ameliorates, relives, inhibitsP@B{H§2007/086018
onset of, reduces severity of, and/or reduces incidence of one or more
pto r features of a icular disease, disorder, and/or condition
O o S S LS ot My R R B RS b ppartc
corﬁpbﬁmio@igmfeed tb\e fﬁimmﬁdlseas@pdiﬁorderv@ndfmheomﬁlmamﬂmrpeﬁwles have
sub who e ? ear SI ns the dlset?sel,l dlsorderband/o £
a8 emdffloran,gﬁeorrpaatlve y o a0 |ona S SUCA tranen Orrr]ﬁlgye 2 lglg%%je crorm
nanghergxhi bﬁmpaﬁtmmmaeemtahhshehh&lgiﬁsrﬁfdhbdtalemﬂtmmmm diameter and
rmdlsorder and/or Ondltl? 2008/070,'?31 6:T/U82007/ 8 ;5% . 0
IHB%%‘BaH%Fne L S BIRON R A1 St ABPERA TS Apprgximately

e in Teference
50@Lapq)paxtmlz&ectpFtﬁmsmmxmfemﬁydmnapmpammlelgo?ﬁ@,mpmlmwhiyﬁOO,

ap%romﬁ%';"e'fj“ﬂ a3 o%rfr'f{é h%@j ﬁ%%f'ea?e'izm‘% 5?59%%%‘1""”1‘86”

Izes exa , N Som anopart
aprpomposiipAis a;upeomm/drtﬁ:ly e aj:ﬁmzanm&ﬁﬁneqnptbalmammﬁ dignmetenately

axXimu dlameter S NOt exc
S0 R b B e P RN o) weithip frventive
uni46fin appopxintatatyBHesiapms dxialiein3es, thpmm@malﬂetytl?e&mbout 600, about

55@Oa%ou’%'glﬂ‘)tea'% thgpgbox{m%e%%?y p%ox'{%i?' 82?8'0“8 ’%“?(%‘6 Yibout

approxim approxima pprOX|maf apbroxma ely

156 bonfe\¥er ahout| ﬂ]Zébra’c@wrﬂbédatbmﬂtkl Patiied (8, @bo@E%ambmarSielem), or less.

within inventive uniform arfigle composit aye diameters.
I S oo R O A oy
naraipouti 6 Cpaipouit 30O, habo dtaﬂﬁﬁfzabwhmﬂthﬁ abuge dﬁﬂgoalbdotanﬂ@gbabomo

120, a ab bou My
nansoomeéeesr'n w%igntrs8 Héé}rngles( 0., E@ no%%?%c e%)agvtv?ﬁue?}n%v\l?g}nlvnevemwe
unifigifomanepaopdeticimpostipusitions diavetdiametarnsthvithinethel eboge dF to about
S0 B9 AN ABRA ROOKAPOTRISESI SEMBET RPUMENR BTG 10 0 about

, AE nanoparticles) within inventive uniform nanoparticle
12@;ca’nmtslt®ctn31h@1ﬁel difariuterd Gvichihdhiel idh gbooft ABdatabouol 8bout 8aait 10 to

{ t 50
ab&@?l?t%rg e Z%out %%go Egut %d’ %gtgcg%u e%‘s@ﬁ%&%%%% oﬁttﬁl fventive
boaboumete pdtiatcl@Dnprsiibanst i ¢ambotego mmhemmh@mbgddweérhgut 300,
ob BRI E0 2 RERLPATTEATH M BT BRI IAARIRAE 100, or

compositions have an average particle size that is under about 300, about

ab@B @ laboutizeomaisoehabBocatso thcld@ragsopar g, aboistw tBingho vangedf about
bR AR 3643038 403 SRS 15 PYGIABBBEEIS about 150,

size Is within the range of about about’10 to about 300, about 50 to about
ab@B 7 0paosD atoul 2eoatsoth@tneibdhe 250 a8 datRIesiZbiSWbOBOSO to

abcﬁﬂ‘i I RRMGLERRUMENIIH NG AR AAG RATHA GG I8 %Q%Hh?@ot?oaa%%{ 100 nm.

110 nm. In some embodiments, the average particle size is about 9
In ggyaecdOdHments somal @mﬁboﬁmfemglquméquy\&mh@paﬁi@l@@ (’el@mAEJentwe

uniPGRR RAFUGIG T NI, VAN LRI, PRACPADIFIE SRUIRRT LIRS NAYRin a

diameters below a specified size or within a specified range. In some
spasthisd dimghtInisena ajobedisentrdip aaBouy, is0oercrhes Fh56 (80667 8597 5%,

8090%%93909) 9%, 9966, WP, 9800, 5505 99,686, 33. 0%79) 85408 %9%0r more

more of the particles in' the composition. In'some ‘embodiments of the

of theeatfitic i rermasisar desesn paitsiientcoidbengntion, a uniform
nafBRIRIUNAIBAIRNNALA SHTRIROMESMRABINER S digRvenlignna

uniform nanoparticle compositiori is prepared by exposure to high shear

emppdanents, op{haiersativlizatioH WO PR FESEBPTT I I0 0oBEd by cxposure
to H1 9%@@&4%}95 As usedhetminidiaatar refers to a nucleic acid molecule

ich can
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transport another nucleic acid to which it has been linked. In some

embodiment, vectors can achieve extra-chromosomal replication and/or
WQHEEEIS# of nucleic acids to which they are linked in a host Rel/5§2HHE86018

a eukaryotic and/or prokaryotic cell. Vectors capable of directing the

ressjon of operatively linked genes age referred ta hergjin a .

008 ores&idi%edt r%?e‘gg%rc?r‘fbtig PRSI Br el &&‘?ﬁ?&%‘t%wmdl can
tradspyaiiplutie Enitle{ddc) dNanopia it ik ss 120b dihlte s o imes emb odlivodittenthecctors can
s e o o G AT TS ABATESSH they are

some ‘embodiments, ?Ille Ranopar G CompPoaNidhS are stble' titethe
linkatticle dait ited] Raclopaatiniéaapotipasitiar ptajamithio ecBtaiétktangepabér of

. time and when subjected to .tem e{fi‘t re and/or P'El cha es). In some .
dll‘GCtlB% he expression_ol opera ively linked genes are re N RID as“exXpression
emboediments, the nandparticlé‘compositions are sterile (i.e. the
vedtarsGparticle composition contains no living cellular contaminants). In
some embodiments, the nanoparticle compositions arc bacteria-resistant

(ie. the nanopartigle compasiions.ate phafaclefizedibynoabservable
bacterial growth).’In" some embodiments, the nanoparticle compositions

y ﬂ%%ﬁz’; WW%%L‘?&:%% completely free or substantially free of

oxic components. In some embodiments, the AE nanoparticles arc o
[005%h pletelpdree wnbadistenttallie Pees Gt toxientomponédis coupesitiewpenataining

AEERGRIMmENS: IRRJACCRABIRIG SRIARSIABE A LU RsINGRMR stable (ie. the

embodiments, a uniform nanoparticle composition comprises a population
pargiclraraEias nanepartite romeeopidigvedaythathimrirsiatadaisaga aximtime and when

sutffifee t@r&ﬁe{%%%ﬂ% %ﬁﬁ%ﬁ%ﬂp&{%?ggéitqy S0 L BRRROXINBE N anoPaRic

approximately 500 nm, approximately 450 nm, approximately 400 nm,
corapwﬁsqﬁ@aﬁwtsstﬁ i &mmﬁt@ wmn@mt@@m@%mmlmomﬂular
coﬁ%‘iﬂéﬂ&é\t% Me@?ﬂbaﬁﬂﬁgﬁ{@ e 'Ma%%Ba%i@E&HB&%H?@tQM ﬂ&?eﬁmre sistant

100611In'some embodiments, AE nanoparticles inventive nanoparticle
(i.echepsRiE cle compositions are characterized by no observable bacterial growth). In

some embodiments, the nanoparticle compositions comprising AE nanoparticles are
completely free or substantially free of toxic components. In some embodiments, the AE
nanoparticles are completely free or substantially free of toxic components.

[0060] In some embodiments, the nanoparticle compositions are uniform. In some
embodiments, a uniform nanoparticle composition comprises a population of particles
whose difference between the minimum and maximum diameters does not exceed
approximately 600 nm, approximately 550 nm, approximately 500 nm, approximately 450
nm, approximately 400 nm, approximately 350 nm, approximately 300 nm, approximately
250 nm, approximately 200 nm, approximately 150 nm, or approximately 100 nm.

[0061] In some embodiments, AE nanoparticles inventive nanoparticle compositions
have diameters that are smaller than about 1000, about 600, about 550, about 500, about
450, about 400, about 350, about 300, about 250, about 200, about 150, about 130, about
120, about 115, about 110, about 100, about 90, about 80, about 50 nm, or less.

[0062] In some embodiments, inventive AE nanoparticles have a diameter of 1 to 1000
nm, 1 to 600 nm, 1 to 500 nm, 1 to 400 nm, 1 to 300 nm, 1 to 200 nm, 1 to 150 nm, 1 to 120

nm, 1 to 100 nm, 1 to 75 nm, 1 to 50 nm, or 1 to 25 nm. In some embodiments, inventive
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have diameters that arc smaller than about 1000, about 600, about 550,
about 500, about 450, about 400, about 350, about 300, about 250, about
WQRWSAE0A8150, about 130, about 120, about 115, about 110 P&FAV$2007086018

about 90, about 80, about 50 nm, or less. 100621In some embodiments,

AENSIBEAS Tl A a0 o SO0 1,

or M6 7180 nm, 1 to 75 nm, 1 to 50 nm or 1to 25 nm. In some
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outsﬁe e1S% o total Qfa\rtlcle dlatgbu,yon s Otiflsllgg %E Ighe %’88%{'&1
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mmm&tmmgwu@mua]ﬂwmiaw facticlgatialing e oigmeétentacy Eargaathan 300

3 m nm, On 0 nm, 100 75 nm, 50 nm, or 25
nmﬁamg%l%zr?ﬁ gglmg%pngld&%rﬁen KEZ nahncﬂ)?oa icle Wlthln@I?’lVg}]tlve
[006athopalticienco onplosiiionsthaAE aanape:r@@espmﬁlmiﬂmmﬁhammlupducle

abo 300 about 250 about2 O .abgut 150 b
co R RO e SR R B E e e R At 256381t 200,
abarmbddlirbents| meahvetage ;ahotutIé1§|,zd3imW1t]r()naﬂbmltdﬁgeabbab%@;tol@bout 50 nm.

In éa bn%J te%g)gdabo et%\g t%a?%&%ﬁ 1c ebso lzjé 1650\)&}1 hal'Itl) it &20% ?) O‘Ii out lB)to about 300,
about o a n some embodiments, the average

abparfi¢ie sizlﬂltszéﬁthRID 46 amhqulzo(h rbinis6ite ebobbdithertisytfié to about 130
nma\ﬁ%r‘g‘(%%eogrgfocol&&%& tﬁg %%ra%et% ets]fgeo i out 80 to about 110 nm. In some
embodiments, the average particle size is about 90 to about 100 nm.

[0065] In some embodiments, inventive nanoparticle compositions are substantially free
of particles having a diameter in excess of 300 nm. Specifically, in some embodiments,
fewer than 50%, of the nanoparticles in inventive nanoparticle compositions have a diameter
in excess of 300 nm. In some embodiments, fewer than 25% of the particles have a diameter
in excess of 300 nm. In some embodiments, fewer than 20%, 19%, 18%, 17%, 16%, 15%,
14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5% or less of the particles
have a diameter in excess of 300 nm. Furthermore, in some embodiments, the nanoparticles
in inventive nanoparticle compositions have diameters within the range of 10 to 300 nm.
[0066] In some embodiments, inventive nanoparticle compositions are substantially free
of particles having a diameter in excess of 200 nm. Specifically, in some embodiments,
fewer than 50%, of the nanoparticles in inventive nanoparticle compositions have a diameter
in excess of 200 nm. In some embodiments, fewer than 25% of the particles have a diameter
in excess of 200 nm. In some embodiments, fewer than 20%, 19%, 18%, 17%, 16%, 15%,
14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5% or less of the particles
have a diameter in excess of 200 nm. Furthermore, in some embodiments, the nanoparticles

in inventive nanoparticle compositions have diameters within the range of 10 to 200 nm.
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[0065]In some embodiments, inventive nanoparticle compositions are
substantially free of particles having a diameter in excess of 300 nm
WEHWSIEHIP, in some embodiments, fewer than 50%, of the nZ&AJYEH1&486018
in inventive nanoparticle compositions have a diameter in excess of 300
In seme emb];@3 awentsf fewer than 25% OfFT $artlcles have a v f
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RIS INOSARRRIA P Aty o oo
97%, 98%, 99%, 99.5%, 99.6%, 99.7%., 99.8%, 99.9% or more of the particles in the
composition.

[0069] Zeta potential is a measurement of the electric potential at a shear plane. A shear
plane is an imaginary surface separating a thin layer of liquid bound to a solid surface (e.g.
the surface of inventive nanoparticles) and showing elastic behavior from the rest of liquid
(e.g. liquid dispersion medium) showing normal viscous behavior. In some embodiments,
inventive AE nanoparticles have a zeta potential ranging between -50 mV to +50 mV. In
some embodiments, inventive AE nanoparticles have a zeta potential ranging between -25
mV to +25 mV. In some embodiments, inventive AE nanoparticles have a zeta potential
ranging between -10 mV to +10 mV.

[0070] In some embodiments, the AE nanoparticles are micelles. In some embodiments,
the AE nanoparticles provided in accordance with the present invention are nanospheres. In
some embodiments, the AE nanoparticles comprise one or more amphiphilic entities.
Inventive AE nanoparticles may optionally comprise one or more dispersion media,
surfactants, biologically active agents, or release-retarding ingredients.

[0071] Inventive nanoparticle compositions may be emulsions or dispersions. In some
embodiments, the compositions are “oil-in-water” dispersions (i.e., dispersions in which oily
particles are dispersed within an aqueous dispersion medium); in some embodiments, the
compositions are “water-in-oil” dispersions (i.e., dispersions in which aqueous particles are
dispersed within an oily dispersion medium). In some embodiments, some or all of the
nanoparticles have a micellar structure in which a lumen is enclosed by a micellar

“membrane.” In some such embodiments, the lumen of the micelle has the same character
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100671In some embodiments, inventive hanoparticle compositions are

substantially free of particles having a diameter in excess of 120 nm
WEHWSIEHIP, in some embodiments, fewer than 50%, of the nZ&AJYEH1&486018

in inventive nanoparticle compositions have a diameter in excess of 120

nm. In some embodiments, fewer th 25% riicles have a
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or more dispersion media, surfactants oglca y active agents, or
undete@gélmdmgpngnetd@m.ammﬂa fdmasntive foan Spartidie bomfaositscns applied.

In S0RY% %&8&%&8&? it %%E?ig'ﬂ%t W358 fed under conditions that permit particle
formation before the high shear forces are applied. In some embodiments, these particles
are nano- or micro-particles. In some embodiments, these particles are micelles. In some
embodiments, nanoparticles are allowed to form from the premix components before the
high shear forces are applied. In some embodiments, nanoparticle formation in the premix
is inhibited before the high shear forces are applied. In certain embodiments, the high shear
forces are applied after nanoparticles have formed from the premix components. In certain
embodiments, the high shear forces are applied before nanoparticles form from the premix
components. In certain embodiments, the high shear forces are applied while nanoparticles
are forming from the premix components.

[0074] In some embodiments, the present invention provides methods of manufacturing
AE nanoparticles. The method generally involves preparing a premix of two or more
amphiphilic entities and subjecting the premix to high shear forces. In some embodiments,
the premix may comprise one or more dispersion media, surfactants, biologically active

agents, or release-retarding ingredients.
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embodiments, the compositions are "oil-in-water" dispersions (i.e.,
dispersions in which oily particles arc dispersed within an aqueous

W‘U%ﬂﬁéfl@ﬁﬁﬁ%edium); in some embodiments, the compositionP&il¢US2007/086018
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components.’ [0074]In some embodiments, the present invention provides
[Omhod@(ﬁomg@mh@mgts of the present invention, all of the components present in

the final nanoparticle composition are present in the premix and are subjected to high shear
force to produce the nanoparticle composition. In some embodiments of the present
invention, one or more of the components that are present in the final nanoparticle
composition is/are missing from the premix or is/are present in the premix in a smaller
amount than in the final nanoparticle composition. That is, in some embodiments of the
present invention, one or more materials are added to the nanoparticle composition after the
premix is subjected to high shear stress.

[0080] In certain embodiments of the invention, the premix is prepared as a solution

prior to application of high shear force. In particular, for nanoparticle compositions that
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AE nanoparticles. The method generally involves preparing a premix of
two or more amphiphilic entities and subjecting the premix to high shear

WeHB4 7 Fome embodiments, the premix may comprise one R§¢FB107/086018
dispersion media, surfactants, biologically active agents, or

. rel di nts,.WO 2008/070538PCT/LUS2007/086018
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do@rodtmlng micro- or nano-particles. [0076]In certain embodiments, particle
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sh@nsﬁncelammddlgm &mjpamqnhlpmhntmmty, and waiting for particles (e.qg.

nangparlhcl S micropal articles, and/or micelles) to self-assemble. In some
bva}ﬁmﬁs—paﬁé)e—formatlon can be induced by slowly cooling the
[OMhtlonTheﬁiemm ieaiive prbmnﬂm enatmgaanulﬂe efndmammpamcﬂmecpnqmsrtlons
mvolve the steps deS a entlt
co R R T R G R S R e
syﬂtbctns whnt&alMMIglpastthtH&Qatguﬁa:nbplatuméandmmdparm ckﬁapamﬂtsr In some
o ISEEEM % ARG ARSI MAIALIQ FETONE AL RIIRACand or one or more
spersmﬁ m m 10 Stabifize the parlflc?es and freez ¥ylng to produce
commnmqlxowmbmo[@@%&hrclwmeeembodlments of the present invention that

zea remix it understo tha S .
O e B AR R e B B R IS ifnopic and
hy donplelof mmpam@reélrhaymetmmdﬁartﬁths of @vbmnaﬁoﬁamtblegmran

g TR D e T G
embodpeesinro amphlpmhmgrtyrmhy somprsmbrotiimeots, ihdivele, qoantiolends or
subHZH ARAR MO IATLINRTiL e i DETRIE.ARRNCAHRR & RIFR IERLINEEor
molecules include polyethylene glycol (PEG), phospholipids, cholesterols, glycolipids fatty
acids, bile acids, and saponins. PEG is generally recognized as safe for use in food,
cosmetics, and medicines by the US Food and Drug Administration. PEG is water-soluble,
non-toxic, odorless, lubricating, nonvolatile, and nonirritating.

[0084] In some embodiments, an amphiphilic entity may comprise one or more
individual components that is not itself amphiphilic but that has some hydrophilic or
hydrophobic character. In such embodiments, two or more such non-amphiphilic
components will typically be associated with one another such that the assemblage of the
individual components is amphiphilic. Such association may or may not involve covalent
linkage; such association may involve non-covalent bonding (e.g., via electrostatic
interactions, affinity interactions, hydrophobic interactions, hydrogen bonding, Van der
Waals interactions, ionic interaction, dipole-dipole interaction, efc.). In general, such

association may involve any relevant force, bond, or means of adhesion.
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100791In some embodiments of the present invention, all of the
components present in the final nanoparticle composition are present in
W0 I%8and are subjected to high shear force to produce #el/US2007/086018
nanoparticle composition. In some embodiments of the present invention,
or more of the cqmponents that are present in.the final nanoparticle
(03T oS AT R P O A, BESSh A apay be
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coinjgisshehnstrershldiogbilia @enisncamineidiniemtisonkthediopbobancdhgonent. In
remix.is prepared as,a solution,prior f lication of high shear forge. In
co e T e L R e s i e 1
hydiophdiicadkyhgdiivehagente(etys anounradifeed peptide), it is often desirable
the hiologically,active agent to be dissolved in the ix before the
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noffigSiR Mlized in. s premin) 13 seme embodiments gt Invention, el co-
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[0 [J:)?’ICI::)%Q §8 hlgeh %%%%Ihé%l{g,e a%%%% igglfl% te%%'glrreﬂc'a%néol%%{]steloor}'consist of an

¢
amphiphilic 1gIlgckﬂctlo-lgilymer. In some embodiments, an amphiphilic block co-polymer
may be a diblock co-polymer. In certain embodiments, an amphiphilic diblock co-polymer
may comprise a first polymer block and a second polymer block connected covalently at the
chain ends. In specific embodiments, the first polymer block may comprise repeating units
of a hydrophilic component, and the second polymer block may comprise repeating units of
a hydrophobic component. In specific embodiments, the first polymer block may comprise
repeating units of a hydrophobic component, and the second polymer block may comprise
repeating units of a hydrophilic component. In some embodiments, an amphiphilic block
co-polymer may be a multiblock co-polymer. In certain embodiments, an amphiphilic block
co-polymer may comprise multiple alternating blocks of two or more polymers connected
covalently at the chain ends. In specific embodiments, an amphiphilic block co-polymer
may comprise multiple alternating hydrophilic blocks and hydrophobic blocks connected
covalently at the chain ends. In specific embodiments, each block of the alternating blocks
may comprise repeating units of either hydrophilic components or hydrophobic components.
[0088] In some embodiments, an amphiphilic entity may comprise or consist of an
amphiphilic graft co-polymer. In some embodiments, an amphiphilic graft co-polymer may
comprise or consist of blocks of polymers connected covalently to the side chains of other
blocks of polymers. In specific embodiments, each polymer block may comprise or consist
of repeating units of either hydrophilic or hydrophobic components. In certain
embodiments, an amphiphilic graft co-polymer may comprise or consist of a first polymer
block and a second polymer block connected covalently to a side chain of the first polymer

block. In certain embodiments, the first polymer block may comprise or consist of repeating
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[0082]The present invention provides nanoparticles and nanoparticle
compositions comprising amphiphilic entities. Useful amphiphilic entities

WOHRME ¢tural entities, synthetic entities, and entities that coRtiUB#7/086018
natural and synthetic components. In some embodiments, amphiphilic
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repeating amtmcﬂmhytﬂsoldnlmpmphﬂmentlty may comprise one or more

ipdividual compou ors bstance |'I|€. JSI amphiphilic ive but a
[0@% exa?np?es gsu Compotrrids G clﬁlgtlsolcrlfcu flp ye?ﬁl;fen e gclude a
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T T
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o B O Pl T LT e of
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S R i
[0@%8/07I®5@areceﬂrfu¢@zﬁmaﬁmﬁimﬂﬁsq pogmn@%mmméimﬁty may be
nor?naﬂmpl-l'ﬂlgo%% gfn% Eﬁ&@ﬁ%s?&t ﬁ@\ﬁ?%ﬁ)ﬂm%&Bgnent of an amphiphilic entity
comprises one or more ionic groups. In general, such ionic groups are hydrophilic and can
confer hydrophilic nature on the amphiphilic entity.
[0091] In some embodiments, the ionic group may be cationic. In some embodiments,
the cationic group may be an ammonium (NH,4"), nitronium (NO,"), nitrosyl (NO"),
hydronium (H;0"), mercurous (Hg,*"), phosphonium (PH, "), vanadyl (VO*), or salt
thereof.
[0092] In some embodiments, the ionic group may be anionic. In some embodiments,
the anionic group may be a fatty acid, arsenide (As’ ), azide (N3 ), bromide (Br ), chloride
(C), fluoride (F"), hydride (H"), iodide (I'), nitride (N°"), oxide (O*), phosphide (P*"),
selenide (Se”), sulfide (S*°), peroxide (0,>), arsenate (AsOy4’ ), arsenite (AsOs” "), borate
(BO5), perbromate (BrO, ), bromate (BrO; ), bromite (BrO, ), hypobromite (BrO ),
carbonate (CO5* "), hydrogen carbonate (HCOs ), chlorate (ClO5 "), perchlorate (C10,),
chlorite (C1O, "), hypochlorite (C10"), chromate (CrO4*), dichromate (Cr,04%"), perfluorate
(BrOy ), fluorate (BrOs ), fluorite (BrO; ), hypofluorite (BrO ), periodate (104 ), iodate
(103), iodite (I0; "), hypoiodite (IO ), nitrate (NO3 "), nitrite (NO, ), phosphate (PO’ "),
hydrogen phosphate (HPO,”"), dihydrogen phosphate (H,PO, ), phosphite (POs”), silicate

Page 26 of 89



constructed from two or more individual components having differing

degrees of hydrophilicity or hydrophobicity. In certain embodiments, an
WQRPHIFARRE entity may comprise at least one hydrophilic comBERAR2AHH86018

at least one hydrophobic component. In certain embodiments, the

ilic" apd,” hobic" t ' hili -
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odiments, i ] ise mult ‘
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ic components. [0088]In 0

components or hydrogho some embodiments, an

DN dhigh dtistemitydrbayAconmpricei lod EWNSistndf arraptyphipledid Y¥aft Z-DNA; and/or
Coﬁgigg%r&e{hé&gpme embodiments, an amphiphilic graft co-polymer may
comprise or consist of blocks of polymers connected covalently to the side

[0&%4dins dhothver bidekdinEpolyhrehsdinmpecitioambodinfemsmgddphilic entity may
corﬁgh’@ GF Piack gy Bgm@éﬁﬁa%.cﬂ{‘§6§L@Eﬁ%‘%ﬁﬂ{%ﬁtyﬂﬁé QJr%k’;%?arate may be a
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the first polymer block. In certain embodiments, the first polymer

fruptiese centistive oiteonsleciobrepeading maltosst adthwlpopiwitiiorpoaamese, xylose,
ara@ﬂg)gg,eﬁg&ﬁgglp Q:(flf, %Xc@&'&ﬁ@ Rile Mﬁgoﬂmtﬁc% aﬁﬂ%gggﬁﬁf?a'galatosamine,

component. In certain @mbodiments, the first polymer block may comprise

andpewrsist afite pectamecrmiteodfadns ibpohicocs mpphernt hadwphdiseeobrhydrate,
ind ARG NSRRI PUS6SERERHNG ke Qé/l%‘&@gﬁ%?i&&m PRUSAL dABBdHRnts, the
some embodiments, an amphiphilic block or graft co-polymer may include
hydyophilic carbohydrate may be one or more of pullulan, cellulose, microcrystalline
cellulose, hydroxypropyl methylcellulose, hydroxycellulose, methylcellulose, dextran,
cyclodextran, glycogen, starch, hydroxyethylstarch, carageenan, glycon, amylose, chitosan,
N,O-carboxylmethylchitosan, algin and alginic acid, starch, chitin, heparin, konjac,

glucommannan, pustulan, heparin, hyaluronic acid, curdlan, and xanthan. In some

embodiments, hydrophilic polysaccharides can be modified to become hydrophobic by
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hydrophilic polymer block comprising repeating units of a polysaccharide
and a hydrophobic polymer block comprising repeating units of a polyester

W RHsIYaE8Eharide. Alternatively or additionally, an amphiphili®©kiER2897/086018
graft co-polymer may include a hydrophobic polymer block comprising
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Some e gfmen the ionic groUp may ean| Aie I
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(NO, b fluorid FI d H
oo R i b T e 5 bR iy may
commeﬁmdm(mf menateréﬂfsﬁytaqtd@wmsm(/smsﬂ@rmﬂale ga@ga) such groups
B
TS U G IS R ARG 2, 1
sompe mhhwateemﬂ,.@hﬁ) fattjonital (@Q@Qmammmmsm@ge:stmlp bimgtaia (€042s-Cso),
( 3.
Sutht %ﬁﬁ%ﬁ% %%qg )r;lzf a%clg)r gg& ?I{ ate c? lt%g (1%2};&?#;%0@ gup may
be @T@ol-@’zttn‘ate'(w[d&y satmker(anmr) sphmhboélm@r&s)hhfm@erd group may be a
P h

cat IP%[ 241fc)) %é?tu z%gé/ (tgrgg |osu€aﬁt]i§?m§0§%4f%ﬁt§ rgggéml%%tﬁf%@ ¥ ci-
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un@a‘t&}@tte% (Cfg Hc?tgg gnf&;ﬁtﬂlt&lg %Qﬂ ?&5’ 042 W&@Qf?ﬁtﬁt‘ﬁ@e In some

(HC204), citrate (C6F15073 ), succl ate marate
em{0d HROUR Hnfialatecit 4HBDERY beyriroyessutids (Hsprr@l lemibledimety, a double

DoAY A g‘ﬂﬁ%&%@@% nf@&&‘r@m}[}'& ﬁ?tﬁ%‘%l}' SofGHIEHE N some

hydroxide (OH ), permianganate (Mn04-), or salt thereof
embodiments, a double bond of an unsaturated fatty acid may be in the trans conformation.

[0098] In some embodiments, the fatty acid group may be one or more of butyric,
caproic, caprylic, capric, lauric, myristic, palmitic, stearic, arachidic, behenic, or lignoceric
acid. In some embodiments, the fatty acid group may be one or more of palmitoleic, oleic,
vaccenic, linoleic, alpha-linoleic, gamma-linoleic, arachidonic, gadoleic, arachidonic,
eicosapentaenoic, docosahexaenoic, or erucic acid.

[0099] In some embodiments, the hydrophobic component of an amphiphilic entity may
comprise or consist of one or more biocompatible and/or biodegradable synthetic polymers,
including, for example, polyethylenes, polycarbonates (e.g. poly(1,3-dioxan-2one)),
polyanhydrides (e.g. poly(sebacic anhydride)), polyhydroxyacids (e.g. poly(j-
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[0093]In some embodiments, the hydrophilic component of an amphiphilic
entity may comprise or consist of a nucleic acid. For example, the nucleic

WQRsINA#er may include DNA, RNA, or combinations theredtCIH&R#HE/086018
embodiments, the nucleic acid polymer may be an oligonucleotide and/or

olynuycleoti In some embodiments, the nucleic acid polymer may be
by R RS AR By BB e o B o e T
D A eal DA e D g oo olglycolide)
. genomi ,vira na/s/or. NA na/or. cnimeras
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orms NA includi ingle-stranded DNA, double-stranded DNA,
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polsimgteiscigdrs far dcheirpderacagiie sy clommiecigtiaoyydjly e osi dicpbbmis;sasicthyl
RN 116, 80k, SN BUgats, MaRelide, Rul are o I 0, AUCOSE a1yl

ructose, gatactose, ribose; lactose, sucrose, maltose, trehalose,’cellbiose,
methaenybse cryldsecarablpGeey hiusodymolatikthatadioranit) avitthacrylic acid

annuronic acid, glucosamin latosamine d neuramic acid. In so

alk A Sd o e e oA e B el B ATIC i cnfiy S,
mediglnmatdohccpidsoxyidyantt bauhdeléatedytolybat chahaasldte sormelymer,

m iments. the hyd ilic.carbohvdrate may be .0 more of
po B O R R BRI ST IR copolymers,
andristinplioetivioseqthydsoxy cetidos®renesityddelicgoses pekinagrs cyldlodextrmmolymer

YERUF. fﬁjﬁg’&r? th&t& X AN INGRR MY 0% ith
e e T R i
lovhepatdnt &bajatsrghrzemmanan gpugtslan, heparin, hyaluronic acid,
001 'a”’h"f"s‘gﬂ?%@d&ﬂ?db‘ﬁq RRMf eﬂ%a]%dg o ;SJR i ROV ﬁﬁ}b 18R it
[ can be modified to belco?ne ‘nygro 0 E:E)%ly i%otro ucéi{r?g aﬁige?ﬁ é?% tymay
comjplascloairphyidrophaioly griotpExmpdare suntbodirastats iechyidrdphotiople,
TR R 7 é ocl?(#]- SEAFRIMBERYIAD ATCLRIG: KORIBR colic acid
po@%etgl;e, a%g&osé)%gg g%% and dextran az}etat%g;J 10'09150:}?16 some By colic aci )"
poletiistidirredis? Eeytnadaptiitactamsonenobi(aly ertiphiptili€ Batytadayoly (glycolic
aciﬁ?{@&éﬁ%@%&?B?}?&lgfa%t%lﬁﬂdﬁ\g%fﬁ%oﬁb"a@ 'éﬂ}!tﬁgrfs‘?atﬁ%tﬁl%?egﬁ”in some
alginic acid, caraya gum, sodi ginate, and/or ocust bean gum.
emigsiBintsarmby ettssbtishedssioa eompdnael pindy didphipbllicoghttystapyPEGylated
polSREMHISERE), poly(caprolactone), PEGylated poly(caprolactone), polylysine, PEGylated
polylysine, poly(ethylene imine), PEGylated poly(ethylene imine), and derivatives thereof.
In some embodiments, polyesters may include, for example, polycaprolactone, poly(L-
lactide-co-L-lysine), poly(serine ester), poly(4-hydroxy-L-proline ester), poly[a-(4-
aminobutyl)-L-glycolic acid], and derivatives thereof.
[00102] In some embodiments, amphiphilic entities may have biological activity.
[00103] Those skilled in the art will recognize that this is an exemplary, not
comprehensive, list of amphiphilic entities. The percent of amphiphilic entity in the

composition from which AE nanoparticles are prepared (e.g., in the premix) can range from
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consist of a protein. In some embodiments, a protein is a hydrophilic
component of an amphiphilic entity. In other embodiments, a protein is a

W PHEBS. component of an amphiphilic entity. Exemplary gieteis30dv86018
may be used in accordance with the present invention include, but are not
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froan®oRiplol KO %) iwkyfroay 909 mior e ar h'osiﬁtﬂ ﬁﬁbﬁ&@bﬂ@fﬂcfpﬁyaﬁldf amphiphilic
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k I
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olyamides (e.g. polycaprolactam), poly
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narpoﬂmeyésa'%mla g%oyoﬁgé%malﬁl%wagmﬁ Sp R RXAMIPIR Ry drophilic
phiphilic entity may comprise one or more of the fg llowing

extoivaegradatsicapd hrteephpbiy (leicticaheldyaptony(glpoolicahgyliments, the

na Xﬁﬁé‘l@&%ﬁt%‘?& hga%g%%ﬁc Q%&M%ﬂh‘?&éter and gdrotphlhc character in some

poly(lactide-co-caprolactone), poly(glycolide-co-caprolactone), and

embo@(mniméhd@aémgmsdﬁ@lealllllmwdcmnp@dmam@bﬁmbm@mﬁécharacter and in
sorﬂ%?ﬁﬁ&ﬂﬁl&ﬁ?%%ﬁb%ﬁ“e@%ﬁﬁ'HN&%?HFB}SHB@% 89{&%%%1%{1%&? character.

of one or more acrylic polymers. In certain embodiments, acrylic polymers

It wab|beleproeasiarplethaseyticoadinazy dkihleth therplicthes dh@cﬁ@mym@r@pftﬁeqlwl
Iﬁlﬁm&ﬁ@@% 8%3%@%?86%9@%%@%@1%%@%%@%0@@[ﬂ%ﬂ?gg having different

methacrylate, aminoalkyl methacrylate copolymer, poly(acrylic acid),

interaRl(Andthsierpit duectarsthacaytie beigrtigramnis sopulyrHelcponmekfiyn a
momﬂg%i: Vel Mﬁﬁ%%’i}ﬁh‘flﬁ%rﬁﬁmgd ide), Wéhﬂk@%@%@(‘%ﬁg} and internal

polymethacrylate, poly(methyl methacrylate) copolymer, polyacrylamide,

chatpeistalRyIcrsatTABRNATEdep iR figcidyilaietiohchylstene sparpaard will have
the%%@%%@iﬁ%tmlﬁ%@ﬁ[iéﬂégag{é‘? or more of the foregoing polymers. The

acrylic polymer may comprise fully-polymerized copolymers of acrylic and

[0 @ehaciyiromagabashiangits aflbw eostdionehyderitiadispsmionigdia are utilized.
In &BRIRSbodiments, such hydrophilic dispersion media are aqueous. Such aqueous
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[00101] In some embodiments, the hydrophobic component of an
amphiphilic entity may comprise or consist of a polyester. Exemplary such
We3Wesir3snclude, for example, polyalkylene glycols, PCT/US2007/086018

poly(glycolide co-lactide), PEGylated poly(lactic-co-glycolic acid),
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Cuaﬁpxrtﬁa@ry\atedlyom% mm.m&sﬁbpmmmmwﬁaw group may be a Cs-
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AT Bl ARE PR sy be
unsatyain dinedgrod eonpshnositeatety @R%6c Eapoximatehe mi%Qunsaturated In some
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boDispersiondiedied 1001 04itl grgepena);, bearpteandix ekpectedntolocomain at

emlt?(ﬁﬁhl A% dé gjr U gp}g Bdﬁg QMH uII[t]S g&'tgfeg %’&%E‘i‘c? H{%{' &R rtﬁ@f%an%%nformation.

contain ahy ilic Ispersion medium. In"some e |ments

[00d/@hix Maﬂpmmbpdlhmtspthgﬁ‘&ttmepérgronnﬂwmom gomere of butyric,
cap%mp 0(9‘1?@2 ok ﬁ GINE, 1&?@?’% A %1@5@%“9&91&%’9 BEHORAE or lignoceric

dispersio med or example of different éharacters. In some ' '
amémbmﬂmemsbmgrm@m&mfastmmhgtmw bwonmeniguite tihensideic, oleic,

Va&]&g@'ﬁnoleic, alpha-linolenic, gamma-linoleic, arachidonic, gadoleic, arachidonic,
eicosapentaenoic, docosahexaenoic, or erucic acid.

[00109] In some embodiments, the oil is a liquid triglyceride. In certain embodiments,
the oil is a medium chain (e.g., 6 — 12 carbons) triglyceride (e.g., Labrafac WL 1349,
coconut oil, palm kernel oil, camphor tree drupe oil, efc.). In certain embodiments, the oil is
a short chain(e.g., 2 — 5 carbons) triglyceride. In certain embodiments, the oil is a long
chain (e.g., greater than 12 carbons) triglyceride (e.g., soybean oil, sunflower oil, ezc.).
[00110] Suitable oils for use with the present invention include, but are not limited to,
almond, apricot kernel, avocado, babassu, bergamot, black current seed, borage, cade,
camomile, canola, caraway, carnauba, castor, cinnamon, cocoa butter, coconut, cod liver,

coffee, corn, cotton seed, emu, eucalyptus, evening primrose, fish, flaxseed, geraniol, gourd,
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100105]1t will be appreciated that the selection of appropriate dispersion
medium will depend, at least in part, on the nature of the amphiphilic

WQRAM8YBRINg employed and on whether it is intended for thBGATRREEY/086018
external and internal character of the intended nanopartlcles For
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exajnp(tcopa;tmw msohyﬂtms m‘guﬂlmm&mg@rfs iinjpetioon lacthae(d g., with

rose injgg ctio lated Ringer's. | jest .
i TS R S S e gispersion
medlmemybfmd]wmdles delorexto r]Fn;r I@wambthilbfmmam mfedlspwmmn medium in the
etra rde. Nm rolid r like, an
confAFILR Iy NG N USRS CLTRNIRO0E, ARARANS) Ulrange from
O‘Vhtjuﬂawd’mmd@&fetm%w/mm AP Utdi28%, Mmﬁ@emw&’mmrﬁ@mﬂé% to 99%.

in HEEQ &ﬂ?&; frslizRE! Eﬁ'o %e IS RlRidR 9 %H%r%l iffhe %ﬁrﬁB?&’i’{‘oiﬂ‘ A hich AE

iS suit or use’ |n entive AE nanoparticles. In some
nalmpbwinmtspmmd lﬁ@,aurth@rwemné ommorectomida tgrothss foemsas to 50%,
frolngys b@gl%el the fatty acid group may comprise
1roglges(t%l ng C q?ln (e g., @% C 50), substituted or unsubstituted

[ﬂﬂi)ldﬂocdrrbme endmienenibotinmertenthé detiy tsidgnpopitinayiomandd AE
na&é@rf?cﬁ%’s %?é%)%%%?éht{‘ 25eqk i ;9@?%%’?9%%‘%%%&?6 éa%y 396 %%Hle

ybeaC 0 fattyacid or salt thereof.”In some em ments, the

cmibntjracits dhoursTeray Glodl Mithe CRBasificriioor whicthaleohnomtivces arc
pre@g}Q&) g e%st t&%:g %ﬁ&ﬁ%‘g@%%ﬂx@t@ qe/ ﬁgmel 259 roxirnately 3%,

mbo ents t ty ‘acid group ma bem unsaturated.’l ome

apRImEOilE, mtam&@@”@pnmm@é&y@%ammm@%
apSiSRRAINGTYS; 3, deubi &QQE%@%%?%@M&EQQ ISR be In

the cis conformatlon In some em’bo iments, a doubie bond of an
appasimatated Jaehapeioximaside 14 Yhapriesisuetrrhatio apnosinately Kdme

apORAAIGNER e, %&Q'tglgrf’é% E%%Srﬂé‘t%l%@% rBYRAiCIGRRAIC,

caprylic, capric, lauric, myristic, pal stcaric, arachidic, behcnic, or

apprgmeetaim%%mmﬁm@waﬁv(e rﬂﬂ@@f@ﬁ@ﬁ@bﬁ%ﬁ% r@mw@aﬁém%fb/or
apP PG RABIRIGIC, QlEIGYACCRPIC IRRISIE, ARPATNOENG X imately 28%,

gamma-linoleic, arachidonic, gado’lelc arachidonic, eicosapentaenoic, '
appiexiBatbxasHoier eprERNERARIY 3[6@1@9pwe@ﬂﬁ@9@mﬁ@amféﬁmewmﬂgﬂ s

app"r&»@[&ﬁgtgl@Werﬂ%oﬁ&&%%ﬁﬁ‘éﬁ%%g%’é%eﬁ*ﬂ%ﬁ ﬂ?saagﬁ?&lﬂﬁh L173

%] 6- 12 carbons) triglyceride (e.g., Labrafac WL 1349, coconut il
[0%1 kelh&pwie, %ah@émﬁmﬁéeﬂmm comnrifsscaittan SwifsGHIRt ahfsTatie ranging

betNbis d ShPEL ARIN(§ Yorde et BRI G GaHERf R IGe AR emRAdiBERIRimately

the oil is a long chain (e.g., greater than 12 carbons) triglyceride (e.g.,
soybean oil, sunflower oll, etc.).
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[00110]Suitable oils for use with the present invention include, but arc not
limited to, almond, apricot kernel, avocado, babassu, bergamot, black
WQ2PAENT8EEd, borage, cade, camomile, canola, caraway, carrESEHs8$6018

cinnamon, cocoa butter, coconut, cod liver, coffee, corn, cotton seed,

emu, eucalyptus, evening primrgse, fish, flaxseed, geraniol, gourd, grap
0.5SL R 1 LR R il AP AV alchbiay iy o
appitse@natddeal , maguedamiaput, Inglievsimaketo7seedghpiosadawlo&m, sp@ooximately
9.1k, BPJ%%F?“‘&%’; Pra}ﬂ%em%“'é‘&%(%%&g!; RaIM, Palm Kernel Reag
kel péanut, B’oppy séed, pumpkin seed, rapesee(?, rice bran,
apposemanly Safflovappresincablobdd, sppgudmatcda2olrypseaimakiiGr,
sesame, shea butter, silicane, soybean, sunflower, tea tree, thistle .
DR Lt b AT A S oL Qe B i EATBRGHS by gpproximately
8: 1Sapadobe i s fp Yus ndtipthei peesgnt drivehtisconia clutled itasethoplieniiedomprises
..to, butyl stearate, caprylic triglyceride, ric triglyceride, cyclomethico .
ol G B PR SR oG S PR AR e raio of
oil octyldadeoanod pptoylaktohol,. Silicape@ilnandx dnhbimapprsxthertehf 2: 1. In some
00Q.111]1Thgse of ordinary skil] in the. art will a ciate that the term )
e L s S T TS 11 o
appratanakheptedenterfon exdoghlecpartibelatiy ivf aibystemfattat Uil ges dwomately
1.1°F more dispersion media (e.g., with different hydrophobic/hydrophilic
" character), the relative amounts of different dispersion media may be
[0 dfisted besdekitked. ik thexdmplectiepecdbat the disper pienomte dirtiinctteenplary,
composition. from which AE nhanoparticles are prepared (e.q..qin.the. .
o B 4 SR Sralb S Svigpe prosen
nvieonoin 02015029996 p vatlr dmpEEXe1o8ddem meyrne waibodimgmisiudteon of AE
ercent %f dispersion medium in the composition from which AE
nanopartiClcs. . . .
naPnopartlmcs arc prepared (e.g., in the premix) can range from 0% to
759 dréaet %6 to 50%, from 0% to 25%, or from 0% to 10%. 1001121 in
embodi iLin.the ition. fr i
e e T e e
sulgoMcdn shmeigacbodintnity thie perceanbdbd ditipnteacolbasitiovitirenrfactant
SR AANIRAIGIES ALG R SRR Gha 100 PIEMIX) 5. APRERSITRR
o 1%, gp%?o@?r%a?e?&%/gfdagé 6%{&% ate%/ 33%?abcper§>\§ m ate>isyé4§/§,&)B ] W #%mved
uniggppdiyimaiely B9 dapimestisn ateifa@lanamerokémartip 2ok appnbxingateddiments
tha?%ﬁﬂ%gwa(gp%%% &%g%’rﬁgﬁ ‘}%Hll"?‘“}‘%]p]e%eﬁtp& %?Q%%gé $AdPsurfactant activity
0

approximately 13%, approximately 14%, approximately 15%,

in heporimsiten 6%, vapphoddmeapdparrivicapisrpsinatd|(e 8%, the premix) can range

froﬁ%%”t%@@%lyﬁ%%%'o%) P&%%%&%%%’ t@%%),(%e 0%:L[(go99%, or from 75% to
approximately 22%, approximately 23%, approximately 24%,

%P Fiﬁomgtgwbggimea@ptb@( ?mm@my M@Wtwfgmt activity in the
corﬂﬂ%ﬁfgmﬁtﬁjf%gﬁ%h R%%%%%@Q%p%%%@ég‘] %eﬂﬂe‘?lg%/ﬁli% M&nge from

embodiments the percent of oll is approximately In some

0%eltn Bé%:mféms(l%et@éﬂ%nfroflbﬂ%taé’é%mﬁ@1@119! @;%.tol@)@%ml_ in some
[0ATHCI M5 G RIS COMRTRE SR AR RCANHALAFRIQ B0y in the

between 0.5:1 to 10:1. In some embodiments, the ratio of oil to surfactant
compapitiox i o5 AE apeoxitielrslyie: nrapyrsdienatdly the papproxanarspetween
0% RPRrog mﬁl%rﬂ%diﬂm)fﬂg @E@Bélﬁ of Wﬁ%’% Culfactant activity in the

approximately 7:1, approximately 8:1, approximately 9:1, or apprOX|mateI}),/

compesitiansGaia whibbdifhapepHit it arsfsapraethistSo Bilthe approxirtately

ap&é;ﬂna?apfp%im@ﬁbﬂmétegpm 15&% Widly Qwr%%%ﬁb{tély' 4%,

approximately 4: [ , approximately 5: | , approximately 6:1, approximately

approXiBg X Ta ) S XIMAERY X m ARPKP BEMat b A prodiTate pat o 9. some

a &8399{1@%18Q@Vé,ha‘gﬁf%F&Wﬁ%?%p%%ﬁﬁ&%f{%ﬁ%%?b?o%ﬂﬁt@?g'3%,_
between 0.5:1 to 2:1. In some embodiments, the ratio of oil to surfactant is
approximately 0.5: |, approximately | : | , or approximately 2: I. In some
embodiments, the ratio of surfactgt 10;9il isegpproximately 0.5:1,
approximately 1:1, or approximately™2:1 In certain embodiments, the ratio
of oil to surfactant is approximately 1:1.




1001141Those skilled in the art will recognize that the above presents

certain exemplary, not comprehensive, lists of possible dispersion media
WORER7 Hccordance with the present invention. Any appropR&#US2007/086018

dispersion medium may be used in the production of AE nanopatrticles.

Surfactants [00115] In some embodiments, the premix may aptionally.
oD RN Br NGRS A e NP e QeenT) i LBAR 7%
apoindiRlenis)a mstanaeclyittd Sliripptantrasiiiity @0 piaodteatosy 21%,
TR, o AcHRDER U5, ‘SR St b AT T i

ormity, Or increased Viscos C can be u
apraoiodie]grsh appitd iden byl 1o e piispensioly 2&ddisapphex peacdnt26fs, or
appsr%?(lsrtnaértlg[le%ﬁ%h ?Ilil rsfgr%teagél 8HYrIIt1¥I{ t[ﬁg Fg:grrglep ?Sol% Ig&&l{g& stm‘i'\tlgg\u%factant activity

nanoparticlds drc prepared (e.g. in the p em|>5 can range from 0% to
is §Poxfroarelk08%:tol8 e drambadindot O8op froont5ii%uts ta88és ot fAbmnt
actggi?Q%a In some t%fntgg/diments, the percent of substances with surfactant

ac Xn]tsy PPice comp%siti’bn from which AE nanopatrticles arc prepared (e.qg.,
[0GhItHe prenyix)esan@ngsfroma0tanto dtbosy fkanwddin thS 08 sfsota i@t use in

5%, .0r from 0% 10%.#{9 116] 19 some embaodiments, the percent. of.
T IR A R, S RS S BN Y B R e o
phowphopbrticies arpspipaieg (eodinds: thpahmemit)plangbstiiyteled mOIDRPC);
. 30%. In SO odiments cent of substances. with surfactant )

o T P e RS R B o v,

dioleafibpoephidg! cpproxintatlyttob, dppeskimiateiy 29 cabpyoriniately 3%,

. approximately 4%, approximately 5%, a imately 6% roximatel
O SRR mATA 00 STl LO0b: SDPRARALS Lh g 1 wlcohols
suciipger palpreahelyk28ky,cap fREXIN atdiyo £ 286 ydppr-Oxlavayektticf9s, surface active fatty
.approximately. 15%. roximately.16%. approximately 17% I .
o B L A Bhe AR IR fcorices oy aci

dighpqemodém dety &idmmaidpsoximiataht20vstafroxtnamicodstate; sorbitan

[ %0 ' I % ' v )
O A SRS SRR om0 polvri
65 dpproxirhataby 30ethdte SorfiEverbsdinmeiysatimisdizchvotsulistanteswithylene
mozlysft%%@i%t, @Eﬂ‘é@é{ﬂlssaf}?%{)%ﬂ%&{e%&%%éﬂ ﬁ?ty Ec‘f‘&‘%?%@ 51‘89 E?ﬁlﬁ%ﬁ{?ﬁ%leate;

substances wit ctant activity i1s approximately 5%. 10 1Any
lecghirsthroteoiithns ptfasphati dtsoipkmbwsp e tidy laro sgou itpbiecfonyslenin

' invenii arti . SUIC ts incl re

phﬁgﬁlﬁ%ﬁ%ﬂ%‘?}lﬂlﬁmﬁﬁbg&%@, EHP#foﬁl o %&&iﬁ“&&‘{é adfe ?&&%&%&S,

mited to, phospho ides; phospha olines; dipalmitoy
dicphdshrrabdi¢c HatimmDAP®sNiidylghesplatitbpreiranctadnites YOMRE) hexadecyl-
ialeyl iet ' . di . ' ine,
am h%,?%@?)’gﬁ‘?&%‘i& ggg@mma@fﬂmegﬁ%of{&ﬁeﬁfg 9&!9}&9&@%@%%3&%&

cholesterol; cholesterol ester; diacylglycer cylglycero
tyletishok pedticyingisreety (@ PR phespimstbdetharolaminscphivlsthytimaglycol )400-
m 8&9&‘9&4@?%%&Jy&&!ié'f’cﬁﬁ&ﬂf?&ﬁ%}&'ﬁ&ﬁiﬁr'&‘&%@ﬂ%ﬁ%&gﬁ%ﬁﬁsﬁﬁ%&m
fatty acid, such as palmitiC acid or oleic acid; fatty acids; fatty aci
prapestissiiceruieln ey exatpdeglyinsiideantranic aelth-annidesrispaseats; and
coﬁ{mlﬁﬁ%gﬁﬂé}%&.s )I%lé( QHHJQQJQIE? bé&%}%ﬂﬂ H%EIOA@%@I'&@Q Ht &?@érent surfactants.
polysorbatc 20 (Twcen-20); polysorbatc 60 (Tween-60); polysorbate 65
Thevovesas)tpoRsbeoaisagrdrre amBnyd Pt e i@ 5QUI@engs) be prepared
syRRY YIS IERE JRRNRSIRRIANEs SHIACHL R ANE n AR AR BR Y mercially
acid ester such as sorbitan trioleate; lecithin; lysolecithin;
avglidbphatidylserine; phosphatidylinositol; sphingomyelin;
[0d31*1<8fph%@Xﬁﬁﬂl&%‘?rﬂﬁb%(r?@ﬂh%@é?ﬁ?i@iﬁﬁptﬂisﬂ@%ﬁ@%@-ﬂﬂj& iflot
cerebrosides; dicetylphosphate; dipalmitoylphosphatidylglycerol; '
corgraheriindisi of selranase WHEKaHES MMSEY B ety Athitgtanyee ks used in
theriﬁj&ﬁl@ﬁ&%; (g}eAEqﬁl%p%@agg; isopropyl myristate; tyloxapol; poly(ethylene
glycol)5000-phosphatidylethanolamine; poly(ethylene glycol)400-
monostearate; phospholipids; synthetic and/or natural detergents having
high surfactant properties; deoxy%%g&gséf;%@lodextrins; chaotropic salts;
ion pairing agents; and combinations thereof. The surfactant component
may be a mixture of different surfactants. These surfactants may be

extracted and purified from a natural source or may be prepared
cvntheticallyvy in a Iabhoaratoryy |n a nreferred embodiment the <iirfactante



[00118]Those skilled in the art will recognize that this is an exemplary, not
comprehensive, list of substances with surfactant activity. Any surfactant
WorR)83E1338d in the production of AE nanoparticles. BiologicaRy WEH¥)7/086018
Agents [00119] Inventive AE nanoparticle compositions may be utilized to
deliver one or more biologically active agents. Thus, biologically active
agents may be delivered in conjunction with inventive AE nanoparticles. In
Bidogientimboadinegpéasihe biologically active agent is included in the premix.
me, embodi ts, the biologically active agent is.add ter AE
O R T S AT BBy S AR heR g mor
bidlopexdmn pheivthezape utitudidgologiica | praptiviagimmtmn utayiboaleloastketicconjunction
wiflieier germatologioal agents, may be delivercd agedrding o e presert
invention. Such abloPoglca?ﬁ/ active agents may bé SmalPmeletules,
inchuded onietalliendamposords emicléimeactis shp totdapscitiglaclivg muitinserdded after
A Irlta%;[leoinasl,ti@[gtfeoin %%ror}Plexes, etc.), peptides, lipids, carbohydrates, herbs,
ormgnes, mefgfs, radioactive elements and compounds, drugs, vaccines,
[0Gb2unofogidad bgentiy ettiyangiéotscormlbidatiofs thareple, Shiolafeiatog iagiyostic,
SR Do b ;engapsUlated witin. Adsarbed fa e surfass of aer.q
PrOSTesEht Wwithin the micellar iemprane of nvemtive nainop?’artlc €s.
acchddibg 1d lth s proseeivaoinoantSptheb pdogeritl bf itlegigalits activbeagerlt inolecules,
or tabne regm -f(coroin Nanap 6%1"{1' Cllglg arlar@esrforperin O(i%l(gli[&lmz 5?1/{)1'1 thRe Broteins, protein
mbodimen s,n%tpwe perben%age of |bPog|ca fy active aé;entllrrlnt%e |5)rem|x oF
conmptrarepactis ipsptalegespidncaidhyidr203oh érbr I iienes] Blaisoradioaetve
ele%(%e%l s%({hg o Ob]i?/odgo ¥ sogfglrc%ri?le%']i?{?ntl% 10%8‘ igﬁgr%%tg@;%Odgrmﬁgg%bg}ginaﬁons
percentage o iolilog’lcgﬁ active agént in the premix-or i nanoparticles
theranfjeSucbin dogica P Wgeirermbybtoc A0 rand 20%ito KBoshébm the%utbice of,
anch?/%»fé’srefrP\%%?ﬁ/ﬁl%on%%"e/ a%qn%é’n%?a%rengﬁ%'vr%&%% e %{)‘i)e?%%%%?f
lologically active agent in the premix or in nanoparticles is less than
[00028). IsseneE embodiimanss it eqresseotdyel afibidipgitaibagetivan dyeptdmix or in
naf5REEIN0L A1IC, RANOBICIGS 5 0replerinan 858finin some mbgeim e
the percentage of biologically active agent in the premix or i
biohegiopéyticleecisgpproximatetni®. a0t appepxitideepnges doprdxiiteateR0%, from
01324 3RDIOKIMRIPH 3% 1BOPTRNIPAELY 4780 ARRTRAIMBIE £, 1n some
approximately 6%, approximately 7%, approximately 8%, approxmatgfy
embodimppiothmathen0gs, eppedodmabielpdtivebagg roxting o k29 in nanoparticles
rar3RPIRINAIELY 3696, &Brg’%%a%%,lé%?n ?8‘%%('%%?%{0412 zﬁﬁ% to 20%, or from

pproximately 16%, approximately 17%, approximately 18%,
15%ppraXimalelsorsoembogdomeintatly kO agpreiiotagigadlyoastive agent in the

pre%grgquﬁ 2 ARSI 25 % PRCHBBIN K dhe percentage of

approximately 25%, or greater.
biologically active agent in the premix or in nanoparticles is greater than 25%. In some

embodiments, the percentage of biologically active agent in the premix or in nanoparticles is
approximately 0.1%, approximately 1%, approximately 2%, approximately 3%,
approximately 4%, approximately 5%, approximately 6%, approximately 7%,
approximately 8%, approximately 9%, approximately 10%, approximately 11%,
approximately 12%, approximately 13%, approximately 14%, approximately 15%,
approximately 16%, approximately 17%, approximately 18%, approximately 19%,
approximately 20%, approximately 21%, approximately 22%, approximately 23%,

approximately 24%, approximately 25%, or greater.
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WO 2008/070538PCT/US2007/086018 1001221Relevant biologically

active agents can be produced or obtained according to any available
WorRE§Ed BB pproach. Biologically active agents may contain, B¢B&/S2007/086018

modified to contain, one or more moieties intended to facilitate their use or

livery jn.conjunctjon. w'i?, inventive nanoparticles. Such modification .
O GA e BB SEDTS AL R R evording 0 any
avahiblodirrotsothe pradificBiolo ganl Bpional hpbety @movedtiinivobEartodified to

example, biologically active agents may. tectably labeled and/or. ma .
S p T S T S B
invantactiventgrarticl 60 123H medifie b slaboi e mis:, ifterficdogiteathe dodiegical activity
of B aﬁ”s’é‘r'x'lemeo'%%gﬁ%%&fs’ Hhemaitieanos 8&1%”%) it §%%@2&%%E&?k yivo.

activity. In some embodiments, the biologically active agent is' a
Focliriafie,usetb gitadlyl acsom egemb adiyriendstdbretdyuglisl edh aadtidi iy be provided
in a""”t'%’d‘atlo‘%%et‘ﬁ%t?s”88%@%{{%&?%?%0 ) 1e'é?‘“he?r&te"11°%?‘y3el£tt%%%“§ {nikdon of an

enzyme, steroidal agent, anti-inflammatory agent,’anti-neoplastic agent,
[0H28¢ en Ivacsinendntidadytsddeomgestant | antinpaztan sivesmseld ativiectlictind/or

control agent, progestational t, anticholinergic, analgesi . .
o A DR FBBER ity
actoardgprascalaimctile-agendrvastastive agbotiimentstéroidialg is an antibiotic, anti-

. anti-inflammatgry agent, ete, 1001241 The biologically active agents .
R S o e af e AR GEN G PO e stroica
ag@namplen felnoaitanesthetjerhaycbpl dtioveged.ianc@ehinatonenatiiibody,
JeSNi-inflammatory agent such, as a steroid. |.ocal anesthetics mayalso be ..

e WIBY JaRhACtVe ApanE L oh T B IR pU R R and
chanetiye, exalpple, antadtiictienh apthe gohiingdhadittnarginbibitbmgfagent, diuretic,

anzyme commonly produced by bacteria to inactivate the antibiotic (e.9 ..
“penicillin and claviianic acid). sty Ellmgn?snflt aeor§, afent, te
[0MdiAdbgichhy bistlogieajbntds v digaptodtitvagehmay be a mixture of pharmaceutically
active agents. For example, a local anesthetic may be delivered in combination with an anti-
inflammatory agent such as a steroid. Local anesthetics may also be administered with
vasoactive agents such as epinephrine. To give but another example, an antibiotic may be
combined with an inhibitor of the enzyme commonly produced by bacteria to inactivate the
antibiotic (e.g., penicillin and clavulanic acid).

[00125] In some embodiments, the biologically active agent is a diagnostic agent. In
some embodiments, diagnostic agents include gases; commercially available imaging agents
used in positron emissions tomography (PET), computer assisted tomography (CAT), single
photon emission computerized tomography, x-ray, fluoroscopy, and magnetic resonance
imaging (MRI); and contrast agents. Examples of suitable materials for use as contrast
agents in MRI include gadolinium chelates, as well as iron, magnesium, manganese, copper,
and chromium. Examples of materials useful for CAT and x-ray imaging include iodine-
based materials.

[00126] In some embodiments, the biologically active agent is a prophylactic agent. In
some embodiments, prophylactic agents include vaccines. Vaccines may comprise isolated
proteins or peptides, inactivated organisms and viruses, dead organisms and virus,

genetically altered organisms or viruses, and cell extracts. Prophylactic agents may be
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some embodiments, diagnostic agents include gases; commercially

available imaging agents used in positron emissions tomography (PET),
WQaMp0T8PAssisted tomography (CAT), single photon emissioRCT/US2007/086018

computerized tomography, x-ray, fluoroscopy, and magnetic resonance

contrast a ents f suitable materja for
cor BRI T o o A A Bt i, alun,
Frdted; sadgnesiyeic.nfaoghyieste agpps mla;ndnchrd:mmgeﬁam[lbisb@ﬁtenal
materlals seful for CAT and x-ra 2{ g |;]1(ilud jodine- b
AR e

RIS OIS Sole LB R oS awrer

Strappvophylaphicogges. m@omamhed|daﬁmfmmaphytanumagmjsag1@husi99aczllus

accine accflnes ma)/ ise |s Iat d protg ns ar
anthracts, Clostridium tetan %znum ostrzd er rin % isseria
Inactivate organisms an V|ruses eal orgafnlsms an » g ne ica

meai@mﬂzarg@mm @oxinugesqantteplbextiactsuRrop iﬂdamimagmtsm@ynosa
Salkljn 2 ¢ b|n th mtelgliyklns interferon Z?the é? d ad Li,yants S

aemo S par nzae ran, zsellla tularenszs
asc O?e?} tdxm alu R uvarit etc. Iac ca ents'm

Yenmitliachee et géboscotlss«pjeMbabegumiaﬁt@ﬁnmmsﬂslatfdp&obmtwn tuberculoszs
nuemoniae, Hae hI|US |nflu ae, Sta 0OCOCCUS auretts,

R P PR RS AR, PARARRSS R BYER: porrelia

bumdmdaytd@emzlalmnthrg@nmramkﬂ@Ihk&ldﬂl{gdlﬁ@tﬁ isuClostriditsms Srnallpox
otulinym stridiu edrin Neisseria tnenin

i R e S SR RS IR riceta-zoster.

herBedrsiongiia 4 phi 2Haemopkilosipas diptitenBae; Borsletshaipextdssisyirus,

Francisella t Iaren5|s Ye S|ma e.stis Vlbrk}l cholgrﬂe Legionella

adepr?gllj réBﬁﬂa %coglaélperlhom% ercfﬁgsis ydc%actehum ecr%(rlgglmses equine

enCEuﬂpbnsidappanwmqepbpmmnﬁaw ifctenrdydh S aBeyrishah begdotien, B, C, D,
an AR GRRGIESR ARGS 1 AUGE0S of SHEN VSRS A AMAIPRItn o
denza A l’espl tory syn&/ virus, parainfluenza, measles,
Cr}ﬂl‘dc&wmmmy@@zzx@w heiyfes/gimplexpivéwid 2, Cytotivegdltvins,Candida tropicalis,
NoE DRI OIS, DI VILR, G NS PPN Yo
poliovirus, mumps, Fabies, rubella, coxsac ruse uine e cep tls

Chlkapﬂﬁeéesenccepﬁélamw@ﬂ@mcféawtR,lfPMaM@ylzwve‘alhepmmsZlkme@sdma
brz?c@g En‘f%igeﬁ&" gzy? é”kced %&gfﬂz%r% W WPE 3%258\/ Bz%rlﬁxsl hzstosoma

organlsms such as rypfococ us neo IN-mans stop a.s cap.sulatum,

ma@amdidacalbidalks, Tandiertigopicais Wm&rd@my@émldé@@@dk@msms

t e Vi t sittaci,
P R e T rucer
[008 AT mobbwhiswhiztinTatephshel egindily Teichoagenamambinalsotein. As used
hera( iSO ﬁ?%{é ;{;;?Jﬂéﬁ{“' 11159 cl@Bé%s%ﬂtig?é?éhq}?g\éP& in fhe form of

whole ki organisms, pe es proteins, glycoproteins, carbohydrates,

cmbpdionebinarnisiescrast ﬁ@@l@v}ltrﬁ dorfed éfhiectinmérie Jthebiddyikannino acids
in S0P GORIL MANRG AR OIS AR SEARRIEI AR R AR AR quences
‘peptide” can be used interchangeably. In certain embodiments, peptides
whighdevederabetied eosstanlicaprasds ma@mlmmmm@@iﬁsqnndes may
be Sz Peptides from panels of peptides comprising random sequences
and/or sequences which have been varied consistently to provide a

[00H28dim aliy seive reia hnsheicatsp dpstibiesoiagl yeacidead @t 11 b asortbody. In some
emBORRLINE AR THE QGG ACHYE 2088 MAKLERDATURAAY S0 al,

embodiments, antibodiés may include, but arc not limited to, polyclonal,

chifmerie éiohahnmiard )i sinthestaiiZeeryndnmsiatLraibgriennhbismmg)cmbodiments,
antBHOd RSy I 3ORE RIPAAUNE Fn AMIROHER MAY BAYR IRONEER EMECIBMe

functions and/or bispecific molecules. In some embodiments, antibodies

emppsdiisalise @Ph@dﬁ@g?wrﬂschh@/mr&gmﬁ@ an@énrc%@ga}eatmduced by a Fab
ex&%%ﬁ;%slﬁﬂa rary. WO 2008/070538PCT/US2007/086018 1001291In
some embodiments, the biologically active agent may be a nucleic acid. In
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some embodiments, the oligonucicotides comprise DNA, RNA, chimeric

mixtures, derivatives, characteristic portions, and/or modified versions
WaREREHf0FHe oligonucleotides of the present invention may be?CT/US2007/086018

single-stranded and/or double-stranded. The oligonucleotide may be

ified at the base moiety, sugar maiety, and/or phosphate backhone, .
(OQLE] RS TR i T o R T AP RA A deid. In
sorf20d3bd dinspecificcenipaditienid cacougheic dENIACRMKI Sas morniisenses,
derri% cheléleC g%[c é?idﬁ Cto 0au'iranslaanti nal stgtrft s&teétransci tional start site, leotid

Anaror $plice Junc |on%.%Hﬁgénseocghrél?)nlulceic&lrelgnvsvﬁ ind to actaorb%otnuc cotides
of thRtésandrocprievent yraasiagitistAlbelaat vty doalddiitandyd thighe

.antisense oligonucleoti ay bind to DNA of a target.gene, such as, for
ol AR B e OB T IR GO b S e RSl
badkdidneo foprisans ¢jbo iyipre destgnbt of datahdicallle dehvid itatget, IRNA

cripts may.be used.to prevent translation of a target mRNA and/or
O R R e R S e/ Kt e
bin8arver tetrastatHAADstHCigine er2dstdped) dh sthrofivehichl ars prhoorpotes. Antisense

onggﬂﬁ'c”egﬁ({eesf ArsEk 199 ﬁ%"‘@%{;ﬁr‘é‘g dif @%&%ﬁ%”Q%?{%ﬁ%%vely or
arget gene expression may e reduced by targeting deoxyribonucleotide
additiquelhcebcamistantariigoy toltotide guintomdregiih o bifret taggeg gensu@leas, for
ox ghe far %g%ha 8'5 Romoter and/or enhancers) to form triple helical

stuctirestha |zr3¥event ?ranscription of the target gene in target muscle

[00d8ld in Inesdudyides iganesadlyukleienejd@9MpiseticanteryDredddiesed to
6:569: Helene et al., 1 AANn. )Y Acad. Sci. 66Q:27; and. Maher,.199
cargiRh BRI PRGNl B BE R QR AT 9P e
mRDUY 36] /v sspresgimbotiartents (ske, bigloBEE inblitationdsitt %A 1364; and Sarver ef
ol MGRCRUHGAl 3gen{o ) (%ao?‘&?l?c‘?{@r Nioiis AHgeeutical agent,
provides basic nutrifiorial value. In some em odiments, the hutraceutical
[001g3ht proividestivebltbr eddneotiellybemdsfigsndn serget @ensotkipressionthey be reduced
ceuti i ietar f; e .
by B R RN R PR O] 18 30 R Gutpony resion of the
targieegdnartia. istortergergone’ s uirawtin Anfveticolds;ovithimifoi (thitmhicledal
e . iacin). vitami thenic. acid)
s e e e R LA oy G
geB1dllfe gl ovobdd ity ivitacain/ T adsorific 62id) claremin D, \83mir/E \oY. Acad.

Sci‘.’ié%ﬂ?ﬂ”{,}%njdqgﬂat’i?& i@%?’ﬁ%&@%dﬂﬁ@@?? ol GrUArGHIIGR Eéﬁhﬁ‘erein by

mineral. In some embodiments, the mineral iIs one or more of bismuth,
refprgrms).calcium, chlorine, chromium, cobalt, copper, fluorine, iodine, iron,

[0({3%%”‘9% Mmﬁ%ﬂ’%ﬁﬁ%@%ﬂ% ?%‘8&&“&%‘%‘%‘5%&&@&&1&@ agent. Tn

dium, selenium, silicon, so ntium, sulftir, tellurium, titanium,
somergysbadimantadibenwragiewtical agent provides basic nutritional value. In some

embodiments, the nutraceutical agent provides health or medical benefits. In some
embodiments, the nutraceutical agent is a dietary supplement.

[00134] In some embodiments, the nutraceutical agent is a vitamin. In some
embodiments, the vitamin is one or more of vitamin A (retinoids), vitamin B1 (thiamine),
vitamin B2 (riboflavin), vitamin B3 (niacin), vitamin B5 (pantothenic acid), vitamin B6
(pyroxidone), vitamin B7 (biotin),vitamin B9 (folic acid), vitamin B12 (cyanocobalamin),
vitamin C (ascorbic acid), vitamin D, vitamin E, or vitamin K.

[00135] In some embodiments, the nutraceutical agent is a mineral. In some

embodiments, the mineral is one or more of bismuth, boron, calcium, chlorine, chromium,
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1001361In some embodiments, the nutraceutical agent is an essential

amino acid. In some embodiments, the amino acid is one or more of
Wi Sgfutamine, histidine, isolcucine, leucine, lysinc, metMeRiH§2007/086018

phenylalaninc thrconine, tryptophan, or valinc. [00137] In some

bodiments, nutrac utlcal a ents may include fatty aci

COb e%%%%ﬁs Acias' IB%TSP ' OERR) ‘%}u‘{%%an%%e{%% %@%P%%& nickel,
phwtﬁlmhp&ﬁhmﬂdylﬁdﬁdmﬂlpw&mm gilitatgRuYigiicasaitiine, sulfur tellurium,
ttchond{omnt aloe ve& Ju ul, Jgreen tea, lycopene, whole foods, food
! an%}lcflﬁvelslglswgnbvan yltltl)nu rnc nI%s antioxidants, flavonoid constituents of
[00iGHl$, eVvenomgepnnbrakm aiksfldxseads;cisicdngamating essenahbasegeid. In

cod li robiotics. nsome embod| ents, nutra eutica

some em\()er lo”% %nghg aming agl d)ne or OI'G ar nine r%(l:ll 1ne Ihas(%%'t?ne

may Incluae bio- -engincere s gene |ca INeé ave a

isottesiitey) l[ampl&i‘tjyéamorka‘dmmmms ]piimr;]teamm thrﬁfj&ﬁﬁf}}B]t%f?phﬂamr Vlahne.
odgEoepisal aashtsand ety cupplements are dsciosec ¥ 2AMRIE

ber?s et Al ficeuticats:
onﬁgpﬁléwﬂgmtsdd—(e@sl)ﬂwamth);tﬁﬂetadndgvlégﬂdbl%xtmcﬁadmtriccutical
i t n. 200.1: incorporated herein b referen ace tical agents
PR o R b A R e R
grehmrtd\dulqumanwb@lemedSs fdst Ebli],tﬁ(é@,]ha]w Physioiatns niBeshtioxidants,
Reference for Herb dlcmes 1st.Ed., 2001 {incorporated here
e T T e et e S e R RE R i ot
(e.guteddeutical pged iy chin thes.iNooporatedadionfods sulvstanivesd. dgents may include
bicEXa érpe € r’eEPFo traecnee 1tclga: l-loaded A nanon: art eIsel§e aqrobee r?f’(s d into
0I| S, such as veragegl fbléflf(%ﬁn some em odlmg tg bio oglcaﬁ
planmxé(wgisﬁ) is a cosmetic and/or dermatological agent. In some
of3¥od Benisibp SaRPalerdlardermalologca BRAN NAKRIABAY. or

de excipients such as Seq sterlng age teners, co oring
an@ﬂerlaisR(ﬁ)gmcgmiar(wande@tyes)y akick fCagrpleeesnivgopedia of Supplements,
b ts d
e A L R oo
incolparasiviyhionon bglednsings bréartraskiticnl kgarsallidrtitttivrsuprlssrys are also
dls‘é 85%'311 n?ﬂ)ﬂ}'z‘%ﬂ}n%r ?’ka ?eh‘@e%ﬁlﬂﬁ?%%&y@c?eﬁa PAskO1 PRl 96h1 and

eaner f ation ampoos, rinses nser, Rair-tonics,
PhyridigodpdsbRd denoafolodicattdfadiosigon s lod It 8Hs(inmotpesated fefsin by
refSk , patches and sprays). 1001411 In some embodiments, the

cosmetic and/or dermatological agent may include vitamins and their

[0S ativesqmg critadimtand o astpag]cita ol avithinsrestensionitageiris can be
incd %Fﬁ{éﬁﬂlﬁoa#&S&‘Quﬁ’srtéﬁE'&o'?&deQﬁ 1R Hﬁ?ﬁ@%@[ﬁf@ﬁ (5:She g%@ EhRbarticles

lacinamide or ergocalciferol), antioxidants, phenolic compounds (e.qg.
Calbbﬁdwpb@tfbmﬁeque@é%ﬁuah@ﬂ@%@m@@ﬁams sunscreen agents,
(0SNG AOERIS AIRIGIS R RTIERS D00 RAEHIR R A BILR OB 4]

In some embodiments, the biologically active agent may be one or more
dermﬂtﬂlﬁamt@gwpebnmecﬁrpbotbme@@nm@xe@nm@ndéoeé hyouitvlesisakiagent may

optk?&]ilaj C%Lfﬁ%l %Weﬁ?s QR MR QERRI AN, A RELONRESH: n%ztenals (e.g.

E, F, or G. In some embodiments, the’botulinum toxin may be
pl%@é@é@m@n%ﬁ@ﬂwmumawmstmbcpdlﬁtﬂwé dbssodineastandie

deddityiB gﬁhf%ﬁ&mﬂy% q P@ﬁ{'@b{fféﬁ Iﬂltﬁg(ﬁ'ﬁg/ Bﬁﬂ%pﬂlﬁfg&' %'es%n softener,

botulindm toxin. In some embodiments, the bétulinum toxin may be a
nuﬁﬁawel@mmuﬁm@@mmﬂmﬁlga&ﬁ@aﬁﬁb@asrﬁ@ﬁtmltheemﬁm@mtt@mmwwge

crelfh aé{ﬁBﬁ'l%ﬁ%ﬂé’M %&Wb@ﬁgt?fﬁﬁléﬁ R0 g mﬁtﬁefhaeaner formulation

botulinum toxin may be a recomblnantly made botulinum toxin.

(e. g ohaaPrPhasesekhedyis erasen WAl rowdemizedibranhisi dleapipeey!

cofiBbsition (e.g. lotions, ointments, gels, creams, patches and sprays).
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comprehensive, list of biologically active agents. Any biologically active

agent may be encapsulated within or bound to the surface of AE
W 2MisHaPae%es. [00144] In some embodiments, AE nanoparticR&T/US2007/086018

comprising a biologically active agent may optionally include one or more

se retardin edlents o allow for coptro edr ase of the agent.

00 B e Thg o LR BRI A S S SR SRR melude
Vltmahm@Mmeimu@& (taglopaﬁmﬂeE andsomsaembadiniedisand its esters,

relea ardin di ents are h h|I|c 2 d/or I drop ob ic
s Bre KL BB OP LA T Rl oy BRI ZeRtndisay
niadﬂﬂm&lﬁ‘e:&ﬁ Hngmmlfm&rglhmpﬁb&mﬂmﬁsgﬁ&nqﬂmﬂmm@unds (e.g. benzoyl peroxide),
esseﬁ][}/ PYIT igone ba ol mers, gums other naturalr& 34 s, and/o

St

A B o e R A R FORCR B8R, and
psqwdeasexredasding ingredient is cellulose or a derivative thereof. In certain

odiments, the cellulos deri atlve hereof com rlses ne or more of
it imyiickuata s Saemsti il VE
boisxhninutmtoanh)pxprmbﬂwiq&bwuseompbhmwpmpgﬂmthlylbediiﬂm the botulinum toxin
droxyeth ceIIu nd hydrox lluo e r
B R R R 6 G R g frysome
embledirativis ttherboﬂulinmnrtkmmemlydnh entdatbd aaei/{uqumﬁledibuuﬂtmen toxin. In

sorm:ere%f @mgd{g ﬁ{% "R met %)%enl lrlflla? S% (HP -[Ps%f' Sakallll or, n ﬂ}%aeff;l purified
appreua e tha er ‘celulosic po ymer |nc dlng other & Ky P

bomﬂmmsmmmlym Sost;l@amﬂnuiunhz‘sdthﬁ/b))tuhnum toxin may be a native botulinum

cof RS CfsRE STbe R AR ARRMR,HR0HAGHN same.srbodime %(P fh-toxin
release- retarglng mgreglent isan acrylic polymer. ’In certain emb ments,

pragcindiclpcymeestimsludentfo tiexbotplieuactyimasiy &nd methaonditizaithde
botu‘i’%% mers, methyl methacrylate copolymers, ethoxyethyl methacrylates,
cyanoetﬂy’l methacrylate, aminoalkyl methacrylate copolymer, poly(acrylic
[0C:Hdi3l), pdlbmémaihél@rylmthmdt)t wibltteaogriecattiat dikylanTideaopbipmert
I t lic t
o e G R Bt may be
enm@d@t@damthm Mmuaikylthwmef@@ylaf@&pm?mhcglwdyl methacrylate
[mﬁ%i y”iﬁr é‘gn%) R&fﬁ%‘ﬂ?%‘:ﬂ&%g&ﬂ@l@&% ﬁn Q% Gfg%ﬁﬂg'&‘&we agent
ers e acry polymer may comprise u erized copolymers
maafm%@llamdqh@mgmwrdmd r@&mwtﬂﬁdaﬂgmwdtemsdb gllarefoanpntrolled
1ol AR ARURS (GO 103G RBRAAMAA G RS SIRBIEGor use in
ingredient IS a polyéster. In some e diments, polyesters inclu
magsuigdhe/ianeng ke dlE, Wm&sddmmmgtm@;omm@ease -retarding ingredients
ar }ﬁ (fﬂﬁqca%g 4%t at%ﬁyabﬁ%x }ﬁﬁ&(‘s aﬁ@ea@@%ﬁ?&ﬁ% E’I?%&ﬁgﬂ% A% ﬂ)de for

poly(glycolic acid), lated "poly(glycolic acid), co rs of poly actlc

exmﬂ@@@@l&@@eﬂ @@@@@Vahﬁeaémnﬁwwmymgm@mmmmt@nyl-

pqugf}'cﬁﬁf@ @a@ﬁlﬂg&rﬁgfs ame 160 Iﬂgtﬂw%%e&o Ié'r(afél?%oqﬁfgﬁ)atlons of these.
PEGylated poly(ortho ester), poly(caprolactone), PEGylated

[003d55] capraieriopetbastiyipin PR CyatstbNgysias dEvly easienecinngcrivative
thefdoEURIEHRARHRIRRG I ANHLE W%}ﬁ%ﬁbg HOfdP SAMEises one or more

embodiments, polyesters include, for example, polycaprolactone,

of bﬂly@z;{ammémtmlyﬁihépspdwﬁéﬁ%élem@) cpbtamgidnosslulpyelimsium
ca1%85§74 RN R IARNRORSN S y&ﬁi’&@iﬁh@&s@ﬂ?&‘ﬂi‘&%{ﬁﬁé&ﬂﬁ%f and

8] In some embodlments he release-retarding ingredient is a

hymmméd:@blmr b %ty(wmbggirmmrf@)% talboese erdeauntientsererd is
e’ﬁgl}’cr@l%l@sg RSSRONILPRE (. e8Me LR @ﬁﬂ&%ﬂﬁ%@ojt}{@@élfﬁlose or derivative

uni-cross-linked poly(vinyl- Pyrrolldone) In some embodiments, the
thew§m@m§wgm methylcellulose (HPMC). Those skilled in the art will appreciate

that other cellulosic polymers, including other alkyl cellulosic polymers, can be utilized.
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[00149] In some embodiments, the release-retarding ingredient may be a
natural polymer. In some embodiments, the natural polymer is a gum,

WOHRANES Hor example, xanthan gum, alginic acid, caraya gurRCIdéfiap7/086018
alginate, and/or locust bean gum. In some embodiments, the natural

| b tein (e.g. albumin), lipid, nucleic acid, .
O 3 S5 e bR U e gBlis gplymer. Tn
certauepiive diaropaieidicouigasitions{elg. faaiulimpie, pandraiticdlend methacrylic

.compaqsitions) may be prepared by any available method. In some
SR AP S L SR RHGHAT Lo 3 SHop g cyenosthy

merheany$ath] cnvenedl koh emtbat mieensoptiBmieqpale toxid iityoidal iyoby gasibicrylic
.Solvenis., in.some emhodiments, nanopartjcle compositions are prepare .
aCIIEf'?’ mer%fl%%{g}lc amﬁﬁtlﬁg amide cto%o\?grrlllte Otil}llk%lﬁﬁ&;l”%llerjl%ag c t@ﬂeg R&mg[hacryhc

accordance wi presen ion'w
acid G hHdd te centaliy lenddinknts pefl he: tiresghit énpehtiort ind noghHicidate)
cgmpositions are prepared by preparing a premix and subjecting the
co g B ety ok R T e G SO b A gy v
cofiolapnierseathibtomparaileltcdhe facegahna oratetiabdbofiposeddpalyorces. The
acfIf [ RETREdICHIAY 10 10 fRes.of amatarial, A930R] Any methed
T th a2 can he Used 1o gengr%?gﬁ}g%s ear farces. According to
estpresetht ddventmnethefupmtefmechanmoalenemyts.e., high shear forces)
[O(ﬁgﬁ rephacs%oregl%rondlzr%e%?y I3 I[ga%]e(%?ettt? %E\%e i%o%élc}/ie%rtl%oar.rpé?fqgster. In some
chemical solvents; can incréase the speed at which nanopart 23

embsdéntiole, palydsicredseitte yodldlbf inanghawisle® glatideinel patitellar
PE@"fa?é&ﬁ&?f@é‘c‘?ﬁt-scb‘:"%\géogi‘é%rc" éﬁ%éﬁ?ﬁ%ﬁéﬂj 9%%5545%%&&%@%%@%@%),

nanoparticie Compos urt n those’em iments ich

polarehgeicsuit R biologivaliyaistivticayadk (e.go butalimfmatytinjisind

polGRKRBIALEEl NioIVRNIE DaNgRaFIGIe.compRRans. e e
ar force can increase the loadin

I higlh
ersinclude, for
oading capacity of the nandpatrticle as

exagophparely dohtydd idion ab nettibol s sté ioPiing atethpplafiictbs chtewaditiyt@iprolactone),
i f ts within qr r . 0 ' .
P R o P e IR B e mine).
PE6iythé danbytethidien shiovording dalthegirescthtinoéntiosniteecodo difisigty, polyesters
. arfor low far th f r . ler icle
I O B T BRHCIT B el ot
polyéhbpdrasielconopositstar), poly[a-(4-aminobutyl)-L-glycolic acid], and derivatives
thereof.

{lﬁ‘ee]ﬁlva\{grylic acid

[00148] In some embodiments, the release-retarding ingredient is a cross-linked polymer
of poly(vinyl-pyrrolidone). In some embodiments, the polymer is crosspovidone. In some
embodiments, the polymer is un-cross-linked poly(vinyl-pyrrolidone). In some
embodiments, the polymer is povidone.

[00149] In some embodiments, the release-retarding ingredient may be a natural polymer.
In some embodiments, the natural polymer is a gum, including, for example, xanthan gum,
alginic acid, caraya gum, sodium alginate, and/or locust bean gum. In some embodiments,

the natural polymer may be a protein (e.g. albumin), lipid, nucleic acid, or carbohydrate.

Methods of Making AE Nanoparticles
[00150] In general, inventive nanoparticle compositions (e.g., botulinum nanoparticle

compositions) may be prepared by any available method. In some embodiments,
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[00153] In some embodiments, high shear forces are achieved by

exposure to high pressure, for example by continuous turbulent flow at
W iR8aras3tire, for example about 15,000 psi. In some embodAEATE20786018

high pressure is within the range of about 18,000 to about 26,000 psi in

som% elmbodiments, it is within th%ragge of EbOUt 20,000 to 25 ooo.é)?i. In
DA R R PR P o SO PR R I D0 BY e Ggeans
oftai iegstrd QR0 [spk@]000rpsni A5 000nSs| il 8o8R0cpip 2RO, prindZh AR 0

'%E:B ot 24,000 ;r)si. In some e bodimetﬂtai high shear fogces arg dilizi h
O S S L A D B BT S G5Bt BT T E Boy B BHdigee sue
solpsent20,000 psi, 21,000 psi, 22,000 psi, 23,000 psi, 24,000 psi, or 25,000

1, 1001541 In some embodi ts, cavitation is used to generate high..

O e T TR e oo Ahocine on RIS g ions ar
propaed foygenpaete: higheshiran ol cing 15arémsotudignbodinients,. Mghused
her%ﬂle,%éc%é%%m%%a?em?‘c’én'”e‘ tered by paszage t%{r%ffg'} af) INSUTENt 3SR as

as,’for example; a iGrofltidize? Procesgor (Mitrotuidice
opfeedavati tmidd IG Gpgypeatian)artotthertiiée afevinatehtitrofluidizer(r)

essprs proyide high pressure and a resultant high shear rate

O e S e B SR R M S e
Acreddioan thetheestant ascaleaande uihefflumtherspiit andvgy G, isiglusied forces) can
rerfi Qg srochannels with, ypieal dimensions i theorder of TS INGHRD%an

Pat ig velocites I@r’w th range of 50-300 rX/%Sl. s the TLId exits the ’
increrzotitarpeetsait $dnels jete pehictes alidenblithgetsifeorasoppoginlgl of nanoparticles
e rre1ic gc? ?ag ngll*ﬁ'c{lrfatrhei%ho C%%Ils érﬁgnﬂsu ign%rz( reri%ncregtfli hd‘?lrc]g %e(%BéP 1l cost of
o) A sslwﬁlch IS orders of magnitude’ hig er thaff that of conventional

pregeuimoiegiasirietcoalligionsioasulFintheiingdnis dirmearoh dévakiTharefbre) an agent

high shear and impact are respaonsible, for particle size r ion.anad .
s SR R AT RN Hlimenive
namgrakt dmbodirnshtnef treupeaddnginvenatidorca samplecisseriticlofididizeapacity of

t igh sheay. f i f ti | 2 out ;...
e B G o Bl A R P U RS A0 R Mctitonal
me@)odselaadmeoDagents mithite¢s i ihsoidaembbatingatsicihe tppidetlyofelicseon

-4s withi Q -2 mi = in imenis .
B e AT eegpdine o
thetpeemvéhti@n,tiarsahﬁpl@eigf'hﬁfgbr_@l‘l@ﬁd il @hml@iwaf@ﬁ@@mﬁ@mqof smaller
pall?f&gsf%?gf 38%‘#&5;9{&8?8?8 dimentsA% HiaiRdn bepsinas sBNglf »

pass" microftl ui di zation 100158] The present invention'encompasses the
nanepagisitaenirasgidecting a premix to high shear forces can generate a
Dat iy ) o i
e o T B T B uhieh
praywvention cainap theyoompormmsiprelean fiovae el masoparfiglexample about
15,f‘6‘66‘8§1$'ﬁ&9§o%@ Asehih e e MEnRdsaie SYRIRRIR O, 8??9&1% 18,000 to

orce to produce the nanoparticle composition. In some embodiments o '
abaHb26:868 Msinvesnion core dneite bithdthontbo g ahabeire20:86@ te #5.000 psi.

In {BMIRAIRRMARAILGIEFAMBPFHOL IH/2(R USRIAGTRP IR RERTVX A11HA78 000 psi,

present in the premix in a smaller amount than in thé final nanoparticle

1089fpeisitbAOC s 15 owieBrRBB ARSI Bt pr8ddiRtinsEntiorhone
e Bb MR MU AFGRECH 20, BBARAHIIE COMRASHIRNBISHENE7. 000 psi,

premix is subjected to high shear force. 1001601In certain embodiments
18 §Pthesinl @08 sthdQahehpeiis pregfhrst &8,@08aterigA.000 psi, 24,000 psi, or 25,000
psi.

[00154] In some embodiments, cavitation is used to generate high shear forces. In some

embodiments, high pressure homogenization is used to generate high shear forces.
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prior to application of high shear force. In particular, for nanoparticle

compositions that include at least one biologically active agent (e.g.,
WR0%ATP3toxin), it is often desirable for the biologically active®@dari2fl§ 186018

dissolved in the premix before the high shear force is applied. Thus, in

ye bodiments, the b|o ally active a ubJe in at least one
0, e T e AT s AR BT et hrough
an arsbodimenishofsher rexemtpdm asmbrdfﬁﬁdiua@rﬂieqwses eartiofipidgiather
oes not. 100161 some em resent

Corrlf%anﬁognﬁﬁft‘preﬁ?%%%?ﬁ%t%@n S R e FiSagrovide

highpplisaiornod hugisﬂtwahfghm&t leadtysarod ohsug ithpariicles thayupk
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[00159] In some embodiments of the present invention, all of the components present in

the final nanoparticle composition are present in the premix and are subjected to high shear
force to produce the nanoparticle composition. In some embodiments of the present
invention, one or more of the components that are present in the final nanoparticle
composition is/are missing from the premix or is/are present in the premix in a smaller
amount than in the final nanoparticle composition. That is, in some embodiments of the
present invention, one or more materials are added to the nanoparticle composition after the
premix is subjected to high shear force.

[00160] In certain embodiments of the invention, the premix is prepared as a solution

prior to application of high shear force. In particular, for nanoparticle compositions that
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chemical penetration enhancing agents is often painful and may damage
the surface of the skin. Other attempts have included the use of

WQRPAEBUINES0r iontophorcsis or other forms of energy to facilitRETAS2007/086018
permeation of substances through the skin as well as micro- puncture or
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compositions comprising AE nanoparticles for transdermal delivery of a
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container containing the composition. Using syringes or adhesive patches
may be accomplished by filling the syringe or patch with the composition.
The composition may be topicallypspread e spatulas or swabs, or
may be expelled from the syringes onto the person's skin. [00170] In
some embodiments, the biologically active agent may be one or more

botulinum toxin peptides or protein complexes. In some embodiments, the
botiilintim toxin mav be onne or more of hotiriliniim tovin carnotvnece A R CI



1001731 In some embodiments, the present invention provides methods
of treating facial wrinkles In some embodiments, nanoparticle
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transdermal delivery of a biologically active agent may be used to treat
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used to treat héadache. In some embodiments, the present invention does
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hyperplasia in a subjéct. In some embodiments, nanoparticle

AFcpinppasitiolss offfinsirfeometheanofirserk & the Rrsfsdbrsemeemhadipents, the
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some embodiments, nanoparticle compositions comprising
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nanoparticles with a reporter group and with a targeting agent that binds
to a target associated with the disorder; administering the labeled particles
to the subject under conditions aqddg% a8 gir’%%unt sufficient to bind to the
target; and imaging the reporter grotp, thereby imaging the disorder.
[00179] In some embodiments, the inventive AE nanopatrticles arc used to

deliver drugs to a subject. In some embodiments, nanoparticle
comnositione mav ecombprice AF nanonarticlee which contain driine



Pharmaceutical Compositions 1001801 The present invention provides

AE nanoparticles. In some embodiments, the present invention provides
WapHERHCeutical compositions comprising AE nanoparticleZCdgUS2007/086018

described herein. The present invention provides pharmaceutical

compasitions comprising AE nan ticles containing a therapeuticall }
o F B ST ST S BTO ATt e b A SERE IR S~ g rration of
thecAR pasipanschaais epiigriakyoaomhtipatohaoiomgreadtcitiorathe skin.
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compiere ihvepmioremizadivecptephedhtphekaiedinamdiobsatdopidsedkyvil aon-toxin
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a "unit dose" is discrete amount of the pharmaceutical composition
botedmprisingra predetermined amount of the active ingredient. The amount
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ingredient which would be administered to a subject and/or'a convenient
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pharmaceutically acceptable carrier, and/or any additional ingrédients in a
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upon the route by which the composition is to be administered. By way o
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compounds of the present invention
pass through the patient’s skin. As used herein, “Units” (“U”) are biologically equivalent or

bioactively equivalent to Units defined by commercial manufacturers of botulinum toxin.
[00172] In one embodiment, dosages of botulinum toxin can range from as low as about 1

U to as high as about 20,000 U. The particular dosages may vary depending on the
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can exist in free form for treatment, or where appropriate, as a

pharmaceutically acceptable derivative thereof. According to the present
WORASBMANS38 pharmaceutically acceptable derivative includes, RSc/isSAgt7/086018

limited to, pharmaceutically acceptable salts, esters, salts of such esters,

or.any other adduct o c!te?rivative which ypon administration to a patient in
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carbon atoms. Examples of particular esters include formates, acetates,
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sp RIS AR SRS atfccleaved by enzymes such as esterases.

1001881 Furthermore, the term "pharmaceutically acceptable prodrugs"
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or use in contact with the tissues of humans and lower animals with

undue toxicity, irritation, allergic response, and the like, commensurate
with a reasonable benefit/risk ratip, and-effegsive for their intended use, as
well as the zwitterionic forms, where possible, of the compounds of the
invention. The term "prodrug"” refers to compounds that are rapidly

transformed in vivo to yield the parent compound of the above formula, for
avamnle hyv hvdrolvveie in hlood A thoroitiaoh diceeciiecion ie nrovvided in T



[00190] In some embodiments, the pharmaceutically acceptable excipient
is at least 95%, 96%, 97%, 98%, 99%, or 100% pure. In some
WQBHHTANEHts, the excipient is approved for use in humans ak§Tg¥S2007/086018
veterinary use. In some embodiments, the excipient is approved by United
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e, but are not limit dto |n dlluent dis ersing and/or granulati
by A e P B G e PRl R iR R8s of
treitiingihgpagadtesprese suajaes, bufferlng agents, lubricating agents, and/or
0? nlSU?h e)%:gjlent}s é/n%p ﬁ?rs'&!' Sen %f%?é}%: I th elg\rlr?n&logs of treatlng

ulations. EXCi |en sucfha cOcoa pository waxes
heazbiching agahjectcdatn‘mgla@eﬁtedsmem;amngpmmmcrgmgnsitpmﬁumm;glsmg AE

agents ca sen he ¢ Si cor g to t ment
e B e S R SRR AR BN o e
hea:dacd&lmhmcuaetmmmmmantmnmnaﬁadnrﬂﬁeqmahnsnﬂophoepmtﬁng|Aa3cnampart1cles
fOI‘qEO aﬁacﬁe Cal%ume UIfaft%bgqlmumthi%rH%e Q I{]{O%P a%r ﬁ%%ga%a e. In some
phosp a

ate lactose, sucrose, cellulose, microcrystalline cellulose aolln
embrahimitots shrbpielsamositeh tsoddoTs colopide drymnstbeds of dremiagdigadache in a
ovydered sugar, etc., and combinations thereof [00193] Exemplary
dranulatlng and/or dlspersmg agents include, but are not limited to, potato

[06taTEh, dorosaecoiddipicoss stee ghresodiunvestane prglyidokate; thtalss) ftigatiog
prdfifh Hidlh. 3935 bentanite %% IIRsS, ”%é’Yé’%?nE’rSQ‘t‘%%s

S Slep
natural Sponge, cation-txchange resins, ca {IeTinY Cars nate sili
compdiing detbunareygedssiiniediaobdaingl-deyrvalidoredidogspdlidotiey, agent may

|
b e SR T ioms
comyetbiylg Alb losegntigbiafio ke tsaasdar(sth i 1S90 botuloomnystalinenay be used to
I I
o s ot provide
medmdsaritrrcagpostatishnerplnt comiihiions thereof 100194]
PR AR A AR ALHE! RIS AR A% BHb A ihing o
limited to, natural emulsifiers (e.y. acacia, agar, alginic acid, sodium

disatddtegtragacantre shizadrby,|dhdisgtenoloxateah Epaovnatsisiny gy reporter

&(fylﬁnﬁ%ﬁl{‘a% b ShOleSIE Bl @ﬁg%&%@&lafe@%‘ﬁﬂﬂaé{%%&

tonite auml um-si cate an Vecgum agnesium aluminum

adwiligstrs g oyl ebel il @ariind e divitbie Avkiteb un deg sandieentand gight amount
sufBiCRAPHS 5.9 t§tﬁf%ryelt‘@gfogt9(’1 18?&( @QH@ 94 olgy! Qiletlré% qﬁﬂlgl c§ the disorder.

monostearate, ethylene glycol diStearate, glycer monostearate an

lﬂ%wylehe@ymdeMataﬂ@e PoIsR é@@ﬁb@pm@ﬁﬁmw@dqo deliver drugs
to SABREY. PAXBRIYIRRERRAASHHG AT AEHIS R RAN ofiPdse AE

carboxyv-inyl polymer), carrageenan, cellulosic derivatives (e.g

nanefyoileh athide emilese doai thchdigdrehet linnse, tﬁy@?@k&ﬂﬂe‘thwtl-wml agents,
ané‘s%ﬂéﬂ%eaxﬁ}’é%r %@Xhﬁe&ﬂgére gl:)ﬁ(?{offh&%ﬁe}ﬂ m%ﬁ%ﬁf‘ééu@%dal agents, anti-

methylcellulose), sorbitan fatty aci ters (e.g. polyoxyethylene sorbitan

ﬂﬁ@mﬂma%ée[m\%/@@ﬁ POPNHHIyeREETHIY epeesapbitasr [TRgcarfiBoglics, decongestants,
amﬂglrsefrx&&még%&Rf@é&a&me@&w@g&rgﬁ% el Mﬁﬁﬂ%ﬂ&'ﬁ%@glcs

[Span 40], sorbitan monostearate [Span orbitan tristearate | (P
anaégrsgwértyr%ﬁw@axéngdrwﬁwmér{bé@a@r@hbéepg agents, diuretics,
polyoxyethylene esters (e.g. polyoxyethylene monostearate [Myrj 451,

polyoxyethylene hydrogenated castor oil, polyethoxylated castor all,
polyoxymethylene stearatc, and Solutol), sucrose fatty acid esters,
polyethylene glycol fatty acid estegs (.4 ?Qr@nophor), polyoxyethylene
ethers, (e.g. polyoxyethylene lauryl eéther [Brij 30]), poly(vinyl-pyrrolidone),
diethylene glycol monolaurate, triethanolamine oleate, sodium oleate,

potassium oleate, ethyl leak, oleic acid, ethyl lauratc, sodium lauryl
crilfate Phironic E AR Polovamer 122 cetrimonitim hromide



1001961Exemplary preservatives may include antioxidants, chelating
agents, antimicrobial preservatives, antifungal preservatives, alcohol
WQ,R88EA78R%es, acidic preservatives, and other preservatives. BXEHPIA9Y/086018
antioxidants include, but arc not limited to, alpha tocopherol, ascorbic
cid, acorbyl palmitate, butylated hydroxyanisole, butylated . .
o ARG, 60RO ARESs Su BrSTEie B mon-
stepridlayhaaliattsoditeny ageadatc, sodium bisulfitc, sodium metabisulfite,
and sodium sulfite. Exemplary chclating agents include
ethylenediaminetetraacctic acid (EDTA), citric acid monohydratc, disodium
Phedetateyidipatasmpunyiedetate, edetic acid, fumaric acid, malic acid,
[0 %8 phqull% §1(r:ff!(sjénsfqg\|7%nl igg%tl%tvel, E:as'rgaél%a%%dé%fegﬁ%ds?ﬁeegn ta(tl?r'nents, the
Xemplary antimicrobral preservatives include, butarc not limited 1o,
prcbemziatkaniompetiadiceiob phzathoaitiva chdatiaes] thenzylmpodiing, Afonapglarticles,
etrimide, cctylpyridinium chloride, chlorhexidine, chlorobutanol, . .
o B S DA RS o R S e i naions
conmitkingaA phnohaptidasxyethandg, apherapethyhbjcofiotfiphemdme reiaibiologically
nitrate, pr ene glycol, and thimerosal. Exemplar tifungal.
o e L SO Sy T et i e o more
adaresbetheethyhpearbpertipeopylsparais cin heozaimac v thysroxyibenizmient, a method
a(rfid pgl)tassium benzoat§ otassium.sorbate sodi%benzoae sodium. .
of administering a pharmaccutital com Oﬁl 10N onﬂat}sm nanopa 1d}es co%ca{mng a
propionate, ANG SOTDIC acid: Exe plary alcohol préservatives include, bu
thearpenotiilyiteftets vethaoohtpdlyebeydpnetiglygont phepatiphiemokied thereof. In some
em%of{}ﬁ%‘ﬂﬁ‘s:‘}ﬁueb'cs heo“s‘i’t!ig%*s"é’{é)%%ﬂ?s'fe?é’cﬁ{ Oﬂltﬁ?%%zs.oatc’ and phenylethyl
alcohol. Exemplary acidic preservatives include, but arc not limited to,
[00/i&hin Althitaghith€ destamimis bigphacaratarteatitinpeid]@oatiowdiet] herein are
.dehydroacetic aci rhic.acid, sorbic.acid, and phytic.acid.-Other
P e LB oA B L B
admosthte]adete foximes mesylbbe, weteintiod, luthtatkdl by drosymtisbbBHampositions
butylaisd bydervigiuanadi(BETDL Sinenadiaming, oo Bhl A5 Liate
are(é%é%s%g%mglfaéﬁr&;d (?f%%rléutﬁflé%)g FéLEl ?g%mg%%%lmgh so%ﬁd?n &
pharstabigidiiteopuession sulfitds fotadsiimstrattadis bifitsynG ipdadePiusgnder the
corﬁﬁgﬂﬁ&h@ ’s(]'ﬂ{%%%' 4 Qﬁ’r‘?bﬂﬁgﬁ%ﬁ'lo%éﬁ&ﬁ "RARA0 1, MERlan8 SN the
and Euxyl. In certain embodiments, the preservative Is an anti-oxidant. In
ordatasiheskBsdiveatatyepproveredonistican dhstimylagartiorm such modification
iR BRRRALY ANTEUng AARRIS JRCIYAG; PR & INOL MG 0. Fi A Em
Wlbuffer s%ﬁﬁ%né%ceta?t’fé é‘?felp solutions, phJoesp ate buffer SO|utSIO%S, ' e'
phanmaseniipal colopieietierdcii thacamzotiateiscetotampditiestivis whdchwtreoitratelimited to,
hu&%_lﬁ‘é AHBiR %ﬁ&@%ﬂlﬂ&?&@{&uﬁﬁlg'U%%%P&%%B%M%%mals such as
acid, calcium glycerophosphate, calcium lactate, propanoic acid, calcium
catigsuigatborsentslrsio, sete, anipasidagsiciomasivosishineludingspromsmeitly relevant
birli{RASIP RAFIVR RNEPRAR. SalGhPygligde phosphate, potassium

acetate, potassium chloride, potassium gluconate, potassium mixtures,

[0HBAsic Ebmfﬁmmapiﬁespﬁdné mﬁrﬁ@ba@iwﬁmmﬁ?pmémd herein may be
prepRE Y ThD RS RDA G Ua R SRR L SR i AiUm IR B ogy. n

sodium chloride, sodium citrate, sodium lactate, dibasic sodium

gershials ShehaDrpmerrovRSiacsirers M P hds Hitatispsuidiimeptiolsrretey minetiedisnt into
assSBOMIRATUNG DAIPSHHEP SYAGPXIRE. BIHE iMMr%?gféﬁiéH@ GGG, it

pyrogen-free water, isotonic saline, Ringer's solution, ethyl alcohol, etc.,
neesspeoaidinadesisatiersifpiog 20810E Raekpiang thbmeadive) Byertddriesddengle- or
mudiRLE Rk limited to, magnesium stearate, calcium stearate, stearic acid,
silica, talc, malt, glyceryl behanate, hydrogenated vegetable oils,

[0SR ethyierfghpcshtissdicnmpenizoned hednysnten s boaigncaidrgkaged,
and®HIBR MBANCILIMIALIYLRHIRIG, SRAIUM BVl AT SiE1c A% doses. As used
combinations thereof. [00199]Exemplary oils include, but are not limited
to, almond, apricot kernel, avocado, babassu, bergamot, black current
seed, borage, cade, camomile, cgs) §4§%rtag/g,ay, carnauba, castor,
cinnamon, cocoa butter, coconut, cod liver, coffee, corn, cotton seed,
emu, eucalyptus, evening primrose, fish, flaxseed, gcraniol, gourd, grape
seed, hazel nut, hyssop, isopropyl myristatc, jojoba, k-ukui nut, lavandin,
Iavvender lemon liteea ciibeba macademia niit mallow manan ceed



[00200] The pharmaceutical compositions may be administered to
animals, preferably mammals (e.g., domesticated animals, cats, dogs,
WORRS/¢HIEIS and more preferably humans. Any method of adnfiaEUERH7/086018
may be used to deliver the pharmaceutical compositions to the animal. In
h certain engt%odimen S, thte pharmgcﬁ ticigcomgosfitio is admitnistered ..
“ISHaNG. O e MIEGUHERTE, HE BhalrtACEUical denpaTRIBIH 1" comprising &
preddramistedecnpane otial lyc oo 203k tcaonEhe abodnneits ak the ingesntion, is

a method for the treatment of facial wrinkles is groyided comprisin
e A LIS, e R R T A S rored o o
sulbgoon pridiogabmotutieni ont Gactitm @ Ssioje et dosage duitteas ofipiresimhlamoeHhid f or one-
thif;"fd fsorcisluachotsigne as is necessary to achieve the desired result. In certain

emolgoalmen P the present invention a "therapeutically effective amount”
[00dBe AEhnabiapiactmiasuaonop tisirgthat uigied dotithésptiabancatinglly acceptable
caffiectiedon iteating el wrinias induging, ut ot mited.i6, JIARRNAE eniion

whnkiEE fadiaiines (Ié.g.nﬁype?%neﬂc At mest)l, forehead oW Imes.
wilinvdfsicidpemichkie sponoththi deninkye sizeeekdioesoad dibaiodithg §ebgeqlatpsedand

an and chin creases. [00202] In some emboadiments of the inventio
e o B P R Ry vy
of edmipistéringpentlosrape utigatignaffestiveraneount bBf b HANoawivcl@stive
inc$9 m%rtising botulinum toxin to the hands, feet, and/or underarms of a

&u ject in need thereof, in such amounts and for such time as is
[00185¢: ssdtywtd] adttichemntipecdedod thae stittabQf208 toheouodspdshiopis;sent invention

according to the methad of the present invention, may he administered

can ex1s{ il gee ftorrnrpor redtment, of wiicte appropriate, a X armaccy 1ca[F acceptable
using any amount and any foute of administration etfective for treatlnﬁ

derfixeiatanthioides Pe@dagt anbeptaegtiredwidingarpiaomstiljeat yoscdpjedic

defe Fv%dﬁ?&u AdNGPREG 1?1111%%% BN h%%%%é%hﬁ%l?'%%@%téﬁr% %%‘l‘?i?%&tetr%?saus of
severity of t eintléctlon,t e particular composition, its mode o

suchdesiieris teattiom, dtbamadibiof arativityg tarsdvthishikg o hdroonspesitiotisagfdhient in need

- i f ind f f . .
S RS SR RSSO0 . o
a nhabtig¢otaledalhe tisargelof. theaguarpogitions of the present invention will

: . i Dhysici o ¢ ol
O PR B S R S8 TR s s

whiddrdeolaihanidrm sopegiriemdvilicdépé el gpentasvinbly fof fesstorsontact with the
tisd DS Qrﬁ'é{ﬁsdalﬁﬁfrl%_%/re'i’%{Hﬂlﬁﬁgﬁﬁﬂo%?ﬂﬁﬁé‘?e%@(% ,?ﬁm‘ﬁ&{,sgfg%#@gsponse and

activity of the specific compound employed; the sb‘ cific compositi '
thediliployddremomgesnisutyoveidtt regsarbl hbentfitsask andodi@hefrtagcutically

acdk gﬂﬁ% &, e, ot aguniSKaHo R oplg é%fa%gﬁﬂfii”é?tf\ﬂ.“ﬁ'%r ' rateylerive

r
cretion of the specific compound employed; the duratior of the

pharsrepeies tyLrgsansell dradbmibiriaibnl 87 Cofh Ebiemalwithth sprseifirated herein
by ‘P%QRUSd SMRIoYeHe %%!ﬁ%@i fﬁtcstﬁ&sd\(ﬁqﬂgkﬁl%%é? iReMmedic! t1€f_~,f1t1'sﬁcation of the

1002041 The pharmaceutical compositions of the present invention may

corne@mdﬁ.@i%téﬁbédmtémy @@@@@ﬁtht@brhé @w@m ﬁh@ Atee ﬂﬁépﬁ@ﬁﬁa@@uﬁc&ﬂh a
suiEATRSHIARS Of IS AR SR INMERHcR 56 Mﬁ'&éﬁ{ﬁglwt%%@bﬁgyﬁ%ﬁmic acid

including oral, intravenous, intramuscular, intra-arterial, intramedullaiy, '
adqitiraiseltaprsuptiRireousinateaven frouRe Vitnseeans, satéydeemay, hydrochloric
acitE HRtrIBYAMACIAR], PHERPRIHONERY, {aRiGRL @m%@gwﬁr&iemgmnh organic

creams, and/or drops), mucosal, bucal, enteral, sublingual, and/or as an
améﬁaﬂugbr@wmcsé;awhﬁam,a@%@@ﬁqﬁgéﬁml apiel.raibeEe _aspkcﬁplﬁ@ﬂ@c acid, or
maliBHIE RRAPHYSUAIQMWILASRENT, HRPR Ve B fersarsdasgingine:

nature of the agent(e.qg., its stability in the environment of the

phayawiesittedinar ¢enteplenaléoieiidn atisécpaleinitte agcoritséthertiEatsatient

beﬁ%&t@k%ﬂfbﬁ%l@!@&%%?ﬁﬁﬂ%@%&@)e,%ﬁtﬁ&t@!%%{%%ﬁ}ﬁt&rééﬁﬁ%%ﬂﬂﬁﬁlte,
spray and/or aerosol route is most commonly used to deliver therapeutic
agents directly to the lungs and/or respiratory system. However, the
invention encompasses the delivgyy of gﬂj%entive pharmaceutical
composition by any appropriate route taking into consideration likely
advances in the sciences of drug delivery. 100205] In certain

embodiments, the compounds of the invention may be administered orally
nr nareanterallvy at docaade levele <irifficient to delivver from ahoi it O ON1



limited to, pharmaceutically acceptable emulsions, microcmulsions,
solutions, suspensions, syrups and elixirs. In addition to the active
WQaMPHBUNHES, the liquid dosage forms may contain inert diluenREEGRAGHA6018
used in the art such as, for example, water or other solvents, solubilizing
ents nd emulsifiers suc eth I alco Eol is rop | alco

h
01t%1 OrAE R TPARRIAPE D r’f’z;l}FSPc %“ﬁ'z%‘ eﬁ?i ﬁyformate
furglyeel, g’ll@dhd:tpﬂﬁﬂk&egQl@@hrdph@ib&éﬂ@[@l&ﬂﬂdﬁepﬂérﬁmmﬁlmh@mnoate hexanoate,

ottonsee undnyt, cor rm oI|v ca to nd esame oHﬂ%
R et AT DB Kol IRV Al ) et mate
mabster ol aorbitarctnc suifdunes ﬂqeapbﬂneﬁﬁmsiﬁsﬁoumet dlmnta;t,ethetmtaj oleate,

oxaﬁop] PO Ir'ﬂ?[gts Caar}n%lgt% incl %gtg dj lé}/safllft hh%%vyettlnl na e ate. picrate
emu’lg‘?ylng an suspe ng agents, swee’[e ¥I |ng an Pfllljmmpg ’

plvawwprdploeata;mtemtte;:hmntstéosuiﬁertentemhadthmcgtatahntenpttt&uenesulfonate
undceatoa ”dv%l"f tPe '“t‘ée”“&’rhar A Q%At%‘n??{“b"ﬁ@? g Tk ”tﬁéeugi‘rt Inetal salts
remop Hor, alconols, dils, moditied oS, glycols polysor

I otg«dﬂmbdmnnﬁthymmsa,smwlcoaﬂmmWﬂbﬁmfaW@e hke Further
2008/0705 8PCT/lfJ%? Y(086 1 101(1)2071In3ecta%ble (pr%paratlons for

pharrnace tica Bl I'P a a S 1cludc, w. (}) moh b
example,’s ariteifjectapie aqueous or ole us suspensmns may

quimlmmiyatmlrmturdjragdcmhhed«uiwnsaﬁmmdgmug@blmthﬂpemm@lcas\Ivduting

ny RSS2 suspending aggnis. he sterle niscianle RIGPAIAION MAX: wulfonae.
also e a sterie mjecta on Suspen’smn or emulsion i a non

[O(H&Hnteﬁal@amwmaﬂelmmmM Soivtenty ‘fphaxmnplepa&yaascﬁptmhemster” refers

to est?ér Utlan %qlohréfn &g}\%accae t%bcfae \{f(]aohglgllg al%o(l\égvrrl{[%et%fl %m ﬁlb%urnan
emp oye gwa er inger \5'S0 utlon d isotonic s6

bo«l:h Iorldafscbhsctuomem aohdptondsteils] fitkedeofls &wabdmvantlgr(aigs include, for

ed h |
R S R R R R R R BESEATY AAtE
palalddlﬂdm aﬂmoamdﬁ(snm,asfdtmﬁcmmwébmwme prisfsaiatidniabfeach alkyl or
lati .
MRF S O DR MBS A
estste m:zlmgz iglem@m ah@mmpﬁfmmmessbh@b'wmm@mm@s windatlgdsubenates. In
ce ﬁ?gﬁ{ﬁgd%?x‘:% rzeddy 5%'%%‘&@%8%9 %ﬁﬁeﬁﬁo Téﬁ %J%‘e%%% gmedium

prior to use. [00209]In or er to prolong the rug, it is often
[00 88k ableurthsiovethiehebisomptiprronaiseuticad! Yrasnoptiidateiodougs bns used herein
re ARV RS &L;& 6&%%%%@ B 9?&%‘8 UShed Do ig YR Addin the
suspension of crystalline or amorphous material with poor water solubility.
scoph@rateund atssorpliodahens slrlighihdordspendenipinvitd theetispues of humans and
1ov9'é§§8iﬂ{h?£‘\>&{ﬁ1<iﬂ1dﬂ§ Wi AY HERRAd EHI%‘PQ&% %!n§ %M&M%aye%nensurate

form. Alternatively, delayed absorption of a pare tera [y administered drug

witfp eriicies et st bl ke owid gfdrcsivsdenthing thismiieduseass oifell as the
zw%‘?&i%'r‘ﬁc'ﬂﬁﬁ@%ﬁe‘?%%%ﬁ%‘%ﬁ{ﬁe@&ﬂ&%&%'t'ﬂ@ TNRERRACAPEYIE ™M “prodrug”

matrices of thé drug in biodegradable polymers such as

refpisijvapstipopoiirgiieiciigaapabettenntpupehithe ratio bt drihy errsoleagipauad of the
abdV€ RIS, At RATHEWRRHDAID&S %WBMEdAtﬁl%{&Igho&géHgs{&i‘%%‘?o%d inT.

be controlled. Examples of othef biodegradable polymers include

leb(@nﬁaési@léa dﬁaﬁﬁmmhg)@mde@ﬂm&nﬁﬁemml fdfrebidgohs arc
Qs RIESRALEL By, FRHTRRPIRANE HHUSBIN, IROSOMEE o5 RIS RSB o,

which are compatible with body tissues. [00210] Compositions for rec?al or

Anwergmll’éwmm@uaﬁ@n/%éﬁe%ﬂé@&b@%@fﬁﬁ@@ﬁcﬁt@&sm8% G prieishred
1nc9¥pWHQ%18WP&%FQ§8f this invention with suitable nonirritating

cxcipients or carriers such as cocoa butter, polyethylene glycol or a

[00d &b osiforgenesii @wa@cthemﬁlwmemlt&ﬁpemgﬂé plthpRieentiaugntion
ma?meﬁiaﬂaqueequa%%ewﬁamﬂééﬂﬁbalsegéesgt%1%8&51@&%%{@@ JEI883 Berein,

he active compound
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1002111Solid dosage forms for oral administration include capsules,
tablets, pills, powders, and granules. In such solid dosage forms, the
Wi F¥Hound is mixed with at least one inert, pharmaceu®€dif{S2007/086018

acceptable excipient or carrier such as sodium citrate or dicalcium

. phpsphate and/or a) fillers or extenders sych as starches, lactpse, . : :
incRE) G ALa0 R PSR BHERS et 5 i P LA gpces. ispersion
or axpripiencadopsonietndded ulgses, digitvatie sggetatihickening or emulsifying agents,
preBo}XE{H‘ |§) y%ﬁﬁ%r}l%?% ?H‘t():l[locgg saarrll %Fe 1 ae’ % fsll%[[gg%at?ltg Salljrt(igu%lsr dosage form
GV CRTOr ) UiSIMEGrating Agants Bich ad soar->Hu&F, Caltidii Catdonate!
deyntdtRontmptoass Karct; alginiedéichcezdainMilicates, ant Bédiom A. R. Gennaro,
LFIRONRG ) ol setardiag adents sich g aralin, D, ABSORUAN . useq in
BREERrators €lith s qua{lernary amrmioniuim compounds; g) wetting
forageatia s pbhrasctatiexiacopipegatylsadadholoandtgiiinerat niontist peragdention thereof.
ExEDRRRIS Sy as kaolin and.bentonit alay, and ) Lhvicants sUeh 8% cc or i
{IE, 'Carciony dearae! magnesium stearate, Solic poPyelt ylene galyco?s,
desodtivms, |awrlylas b fapee durcing by nesithernbdd tiollogicalseftef capsthasytahilatsacting
. a ills, the dosage.form may also comprise buffering agents, e
in e R B e ST LM S g epmponition. i
usdillecsrtempthdddbedviilted thelatbpcap sulemusitigisuch cxcipients as
se or milk sugar.as well as high molecular weight polyethylene. o
O B S R R S A L AR S e gt 5%
96197 HnARPraMs cahObtopreparkdswith aohtidgscand thhelisipuoit &sipproved for
usENRIS goatings aud ahercoaingsell KIRWRA e AIYMASENEA peoved by
ormu?étlng art. qrhey may opﬁona ly contain pagllﬁ/mg agents'an Can Ao
Unifecdb$ates fpukitionthat thbyinedeaterthdnastive éngredient(s) helyxapient is
referentially. in a certain part of the intestinal tract, optionally, in
P A e R AL SRR iy or e
Unitsd $inciubeapobeneripas(bStntestancpasaxBiasviidpmapddiichs Bfigish
phaifRIAIYRE MRV AIER b SMRIKe(HAR RIS Ao and hard-fled getatin
capsu gs using such excipients as lactose ol? milk sugar as well as high
[009léculBhamigieupoldihyimaptegie ol amehthaskikan[G213jdthetaectivie
h dp GANASARE (R SRS WUR 8RGR i
o SEEEHTSE SRS DM Jh IS0 g o
gravapsuiesigeils, snthgeadtilasaganthendieparadsivithiscdiinggrandgskesigs, binding

. . : - =
S IR e I SRR AL s e
optiiorrakdytihe melvdcdomipounveniay bermdiniiend. Witkct tagssusherinentadilbetter and

; se, Jag tarch: :
w3 S 0 R SO SRS LI o prtomine
agatitecans:leod¢ riisketihin| tisrunpositidnotivsetdivie tin ghaitissiehtof the formulator.

n emﬁ%ﬁ@ﬁ% @8%%@&%%8?1&%%8 'tH:' IRiGAT @a%onate, sodium

capsules, tablets and pills, the dosage forms may also comprise buffering
carhgedis CTiveynnRhpsitdnhalipadenminheaplfying algantssaHateat gisonte dfogen
ph&PRRASIHAN ML BBKRIBA6 NS RFINE LRATESIE (R OMYstDine cellulose, kaolin,
preferentially, in a certain part of the intestinal tract, optionally,
mannitol, sorbitol, inositol, sodium chloride, dry starch, cornstarch, powdered sugar, ezc.,
and combinations thereof
[00193] Exemplary granulating and/or dispersing agents include, but are not limited to,
potato starch, corn starch, tapioca starch, sodium starch glycolate, clays, alginic acid, guar

gum, citrus pulp, agar, bentonite, cellulose and wood products, natural sponge, cation-

exchange resins, calcium carbonate, silicates, sodium carbonate, cross-linked poly(vinyl-
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in a delayed manner. Examples of embedding compositions which can be
used include polymeric substances and waxes. [00214] Dosage forms for

WQAEA Ad#or transdermal administration of a compound of tRETAREMHAS6018
may include ointments, pastes, creams, Iotions gels, powders, solutions,

alants and/or tches eneral he active com
Py R R Lo e CREHU G A SR Sy e AT olac).
camama]nﬂ/oelanysﬁea@eﬁmwmﬂﬁm&&mﬂ/xyrbuﬁgrsamhw(h@scamellose)
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lau FE%% foura A 'eﬁl pissolving 2 d@f(or ispensio %E‘I?a{iSm‘%RéJr%dﬂ”
rope’r oMY Altena Ively ora 2aaitic fry Phe rate may
[0(h(9|41]rol I éfckmlﬂ:thempfmdw@va agtatsantioli agumheﬁdnsanelwiedlnrt lye not limited

disper h ound in a polymer matrix and/or 00215] Suitabl
. 5 TP L GG AU SR A A BB Crondrus
chaleseritleglahédrain pacting g e gt e@gzltékdevscas smﬂl fas thmﬁa@eﬂcmbad and

Patent 21:5,328,483; 4 4,27 537 .
el GG R it St Mk htiicoium
aluhyuteﬁe minmtﬂ)nltoag ehmal ammq»amtiaimmaydselagﬂmﬁem@d b»ﬁ@ht/adeshols (e.g.

limit the effec trat th fanee ot o
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dlsttyimetf:e tﬁmce)yhmd)lﬁomw aqilwammﬁlﬁ’ye(ﬂf lalletlm‘,]Eamm, gelizas/1 alcohol),
hich dillver I| uid vag cm the d rmls via a. UId et mlgctgf and/or

“iVia a nesdle WhIC}f‘?IFP cest enfcr u Illlgl,alll% énarg oduces a jete\l;vr?‘l%%

carlmlvawthmkymm)scamagaﬁlahiecclhﬂumcdmwdewsésg.rcadkacscyrbeﬂhytocllulose
socg g}}l 9(5) ege%?gl@%%? 2 480 3 é1 i%e%gi%ge ’hy’(‘? %%y]pél}gpﬁ ggl:lguflose

hydroxypropyl rnethylcellulose rnethylcellulose) sorbitan fatty acid esters (e.g.
polyoxyethylene sorbitan monolaurate [Tween 20], polyoxyethylene sorbitan [Tween 60],
polyoxyethylene sorbitan monooleate [Tween 80], sorbitan monopalmitate [Span 40],
sorbitan monostearate [Span 60], sorbitan tristearate [Span 65], glyceryl monooleate,
sorbitan monooleate [Span 80]), polyoxyethylene esters (e.g. polyoxyethylene monostearate
[Myrj 45], polyoxyethylene hydrogenated castor oil, polyethoxylated castor oil,
polyoxymethylene stearate, and Solutol), sucrose fatty acid esters, polyethylene glycol fatty
acid esters (e.g. Cremophor), polyoxyethylene ethers, (e.g. polyoxyethylene lauryl ether
[Brij 30]), poly(vinyl-pyrrolidone), dicthylene glycol monolaurate, triecthanolamine oleate,
sodium oleate, potassium oleate, ethyl oleate, oleic acid, ethyl laurate, sodium lauryl sulfate,
Pluronic F 68, Poloxamer 188, cetrimonium bromide, cetylpyridinium chloride,
benzalkonium chloride, docusate sodium, ezc. and/or combinations thereof.

[00195] Exemplary binding agents include, but are not limited to, starch (e.g. cornstarch
and starch paste); gelatin; sugars (e.g. sucrose, glucose, dextrose, dextrin, molasses, lactose,
lactitol, mannitol,); natural and synthetic gums (e.g. acacia, sodium alginate, extract of Irish
moss, panwar gum, ghatti gum, mucilage of isapol husks, carboxymethylcellulose,
methylcellulose, ethylcellulose, hydroxyethylcellulose, hydroxypropyl cellulose,

hydroxypropyl methylcellulose, microcrystalline cellulose, cellulose acetate, poly(vinyl-
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5,893,397; 5,466,220; 5,339,163, 5,312,335; 5,503,627, 5,064,413,

5,520,639; 4,596,556, 4,790,824, 4,941,880; 4,940,460; and PCT
WO 2008/070538 PCT/US2007/086018

pyrrolidone), magnesium aluminum silicate (Veegum), and larch arabogalactan); alginates;
polyethylene oxide; polyethylene glycol; inorganic calcium salts; silicic acid;
polymethacrylates; waxes; water; alcohol; efc.; and combinations thereof.

[00196] Exemplary preservatives may include antioxidants, chelating agents,
antimicrobial preservatives, antifungal preservatives, alcohol preservatives, acidic
preservatives, and other preservatives. Exemplary antioxidants include, but are not limited
to, alpha tocopherol, ascorbic acid, acorbyl palmitate, butylated hydroxyanisole, butylated
hydroxytoluene, monothioglycerol, potassium metabisulfite, propionic acid, propyl gallate,
sodium ascorbate, sodium bisulfite, sodium metabisulfite, and sodium sulfite. Exemplary
chelating agents include ethylenediaminetetraacetic acid (EDTA), citric acid monohydrate,
disodium edetate, dipotassium edetate, edetic acid, fumaric acid, malic acid, phosphoric
acid, sodium edetate, tartaric acid, and trisodium edetate. Exemplary antimicrobial
preservatives include, but are not limited to, benzalkonium chloride, benzethonium chloride,
benzyl alcohol, bronopol, cetrimide, cetylpyridinium chloride, chlorhexidine, chlorobutanol,
chlorocresol, chloroxylenol, cresol, ethyl alcohol, glycerin, hexetidine, imidurea, phenol,
phenoxyethanol, phenylethyl alcohol, phenylmercuric nitrate, propylene glycol, and
thimerosal. Exemplary antifungal preservatives include, but are not limited to, butyl
paraben, methyl paraben, ethyl paraben, propyl paraben, benzoic acid, hydroxybenzoic acid,
potassium benzoate, potassium sorbate, sodium benzoate, sodium propionate, and sorbic
acid. Exemplary alcohol preservatives include, but are not limited to, ethanol, polyethylene
glycol, phenol, phenolic compounds, bisphenol, chlorobutanol, hydroxybenzoate, and
phenylethyl alcohol. Exemplary acidic preservatives include, but are not limited to, vitamin
A, vitamin C, vitamin E, beta-carotene, citric acid, acetic acid, dehydroacetic acid, ascorbic
acid, sorbic acid, and phytic acid. Other preservatives include, but are not limited to,
tocopherol, tocopherol acetate, deteroxime mesylate, cetrimide, butylated hydroxyanisol
(BHA), butylated hydroxytoluened (BHT), ethylenediamine, sodium lauryl sulfate (SLS),
sodium lauryl ether sulfate (SLES), sodium bisulfite, sodium metabisulfite, potassium
sulfite, potassium metabisulfite, Glydant Plus, Phenonip, methylparaben, Germall 115,
Germaben 11, Neolone, Kathon, and Euxyl. In certain embodiments, the preservative is an
anti-oxidant. In other embodiments, the preservative is a chelating agent.

[00197] Exemplary buffering agents include, but are not limited to, citrate buffer
solutions, acetate buffer solutions, phosphate buffer solutions, ammonium chloride, calcium

carbonate, calcium chloride, calcium citrate, calcium glubionate, calcium gluceptate,
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publications WO 97/37705 and WO 97/13537; all of which are

incorporated herein by reference. Ballistic powder/particle delivery devices
WHIHT&EBEompressed gas to accelerate vaccine in powder fBEH USRHOFHPS6018

the outer layers of the skin to the dermis are suitable. Alternatively or

additionally, conventional syringes.may be used in the classical mantoux .
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olvent/powder dispénsing container such as’a device comprising the
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a sealed container..Such powders comprise. particles,wherein at least
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rosemary, safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, shea butter,
silicone, soybean, sunflower, tea tree, thistle, tsubaki, vetiver, walnut, and wheat germ oils.
Exemplary oils include, but are not limited to, butyl stearate, caprylic triglyceride, capric
triglyceride, cyclomethicone, diethyl sebacate, dimethicone 360, isopropyl myristate,
mineral oil, octyldodecanol, oleyl alcohol, silicone oil, and combinations thereof.

[00200] The pharmaceutical compositions may be administered to animals, preferably
mammals (e.g., domesticated animals, cats, dogs, mice, rats), and more preferably humans.
Any method of administration may be used to deliver the pharmaceutical compositions to
the animal. In certain embodiments, the pharmaceutical composition is administered orally.
In other embodiments, the pharmaceutical composition is administered parenterally.
[00201] In some embodiments of the invention, a method for the treatment of facial
wrinkles is provided comprising administering a therapeutically effective amount of AE

nanoparticles comprising botulinum toxin to a subject in need thereof, in such amounts and
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point of below 65.degree. F. at atmospheric pressure. Generally the
propellant may constitute 50 to 99.9% (w/w) of the composition, and the
WQRIREH§PEdient may constitute 0.1 to 20% (w/w) of the comBEitIGR0GTS6018
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invention can be employed in combination therapies. The particular
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combination of therapies (therapeutics or procedures) to employ in a
combination regimen will take into account compatibility of the desired
WEEPEHEIIR8s and/or procedures and the desired therapeutic dfeblUfPH&/086018
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Thereof,” filed on November 30, 20
solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate,

ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor, and
sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters
of sorbitan, and mixtures thereof. Besides inert diluents, the oral compositions can also
include adjuvants such as wetting agents, emulsifying and suspending agents, sweetening,
flavoring, and perfuming agents. In certain embodiments for parenteral administration, the
compounds of the invention are mixed with solubilizing agents such an Cremophor,
alcohols, oils, modified oils, glycols, polysorbates, cyclodextrins, polymers, and

combinations thereof.

Page 57 of 89



WO 2008/070538PCT/US2007/086018 [00227]In will further be
appreciated that therapeutically active agents utilized in combination may
W 0887 MHiEtered together in a single composition or administdef/US2007/086018
separately in different compositions. [00228]In general, it is expected that
9 t|J|z in combination with be tlllzed at level hat do not ex eed
oG8
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Williams & Wilkins, 2005. Kits 1 embo iments tl?) esigfgts and

SO VARGE 1 TIPS ety oL Aong the Lt
solvents that may be employed are water, Ringer’s solution, U.S.P. and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil can be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the
preparation of injectables.

[00208] The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium prior to use.

[00209] In order to prolong the effect of a drug, it is often desirable to slow the absorption
of the drug from subcutaneous or intramuscular injection. This may be accomplished by the
use of a liquid suspension of crystalline or amorphous material with poor water solubility.
The rate of absorption of the drug then depends upon its rate of dissolution which, in turn,
may depend upon crystal size and crystalline form. Alternatively, delayed absorption of a
parenterally administered drug form is accomplished by dissolving or suspending the drug in
an oil vehicle. Injectable depot forms are made by forming microencapsule matrices of the
drug in biodegradable polymers such as polylactide-polyglycolide. Depending upon the
ratio of drug to polymer and the nature of the particular polymer employed, the rate of drug
release can be controlled. Examples of other biodegradable polymers include
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared by
entrapping the drug in liposomes or microemulsions which are compatible with body tissues.
[00210] Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository
wax which are solid at ambient temperature but liquid at body temperature and therefore
melt in the rectum or vaginal cavity and release the active compound.

[00211] Solid dosage forms for oral administration include capsules, tablets, pills,

powders, and granules. In such solid dosage forms, the active compound is mixed with at

Page 58 of 89



and/or effectively carrying out the methods in accordance with the present
invention. In general, an inventive pharmaceutical pack and/or kit
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particle size of the pre-process sample was >4 nm. The particle

mﬂécim@ﬁt@ﬁ i ﬁi_l@ﬁ Uitz amiolavkes WS B hinpoRiavtpie Q}’@éﬁmé thedlpfegration
[O(f?fjplcr%lé'g&g% §Qﬂ?ﬁéﬁé@§£m% in micro-encapsulated form with one or more

excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and
granules can be prepared with coatings and shells such as enteric coatings, release
controlling coatings and other coatings well known in the pharmaceutical formulating art.

In such solid dosage forms the active compound may be admixed with at least one inert
diluent such as sucrose, lactose or starch. Such dosage forms may also comprise, as is
normal practice, additional substances other than inert diluents, e.g., tableting lubricants and
other tableting aids such a magnesium stearate and microcrystalline cellulose. In the case of
capsules, tablets and pills, the dosage forms may also comprise buffering agents. They may
optionally contain opacifying agents and can also be of a composition that they release the

active ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally,
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1002341 A mixture of 100 IA of microfluidized sample and 900 IA of
reagent (0.1 M sodium phosphate buffer, | mM EDTA, 0.25% Triton X-

WQ aWsH80588/mL of triglyceride hydrolase, and 1 ILL/m1 of chdl&d&ikA007/086018
esterase) was prepared in a 8 ml glass vial. [00235] The resulting mixture

. was incubated at ambient t rature in the dark for 1.hour. 100 IA of 5%
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andiddby dos pleesimgxtie € ahpilvadd Taved pdd andrstiaetddiogd 0 minutes. 5 ml
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betore and after microfluidization i1s measured.
described, for example, in U.S. Patents 5,480,381; 5,599,302; 5,334,144, 5,993,412;
5,649,912; 5,569,189; 5,704,911; 5,383,851, 5,893,397, 5,466,220; 5,339,163; 5,312,335;
5,503,627, 5,064,413, 5,520,639; 4,596,556, 4,790,824; 4,941,880, 4,940,460; and PCT
publications WO 97/37705 and WO 97/13537; all of which are incorporated herein by
reference. Ballistic powder/particle delivery devices which use compressed gas to
accelerate vaccine in powder form through the outer layers of the skin to the dermis are
suitable. Alternatively or additionally, conventional syringes may be used in the classical
mantoux method of intradermal administration.
[00216] Formulations suitable for topical administration include, but are not limited to,
liquid and/or semi liquid preparations such as liniments, lotions, oil in water and/or water in

oil emulsions such as creams, ointments and/or pastes, and/or solutions and/or suspensions.

Topically-administrable formulations may, for example, comprise from about 1% to about
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Example 5: Tocopherol (Vitamin E) Analysis [00238] Delta tocopherol
concentrations can be measured for a patient blood plasma or for
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another claim. For example, any claim that is dependent on another clai
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recite a composition, it is to bé understood that methods of using the
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Such formulations may further comprise one or more additional ingredients including, but

not limited to, a flavoring agent such as saccharin sodium, a volatile oil, a buffering agent, a
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to any of the methods of making disclosed herein or other methods known
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or aspect of the composition d/or meth ds of the'invention (e.g., any
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ad@@m@h%@@ﬂ@mm@gﬁh@m afyheapthalmically-administrable formulations

which are useful include those which comprise the active ingredient in microcrystalline form
and/or in a liposomal preparation. Ear drops and/or eye drops are contemplated as being
within the scope of this invention.

[00223] It will also be appreciated that the compounds and pharmaceutical compositions

of the present invention can be employed in combination therapies. The particular
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or location of administration, any purpose for which a composition is
administered, etc.), can be excluded from any one or more claims. For
WO PHEWSIf brevity, all of the embodiments in which one or nf§f&US2007/086018

elements, features, purposes, or aspects are excluded are not set forth

o E licitl erein. Cla Atnanopartlcl compositign comprisi ationegimen
S ARSI R QTSRS DURTL EBORS Lre Mg eeime
wﬂamjf@mmaiﬁiyﬁﬁ@mﬁpmrbﬁtgmf the desiacdphiphplo ety dompostdgras and the
ol compongnt and 2 polveepr YA SUTRIMEDN A0 IR i
employed may achieve a desired effect for the same disorder (for example, an inventive
compound may be administered concurrently with another anticancer agent), or they may
achieve different effects (e.g., control of any adverse effects).

[00224] The pharmaceutical compositions of the present invention may be administered
cither alone or in combination with one or more other therapeutic agents. By “in
combination with,” it is not intended to imply that the agents must be administered at the
same time and/or formulated for delivery together, although these methods of delivery are
within the scope of the invention. The compositions can be administered concurrently with,
prior to, or subsequent to, one or more other desired therapeutics or medical procedures. In
general, each agent will be administered at a dose and/or on a time schedule determined for
that agent. Additionally, the invention encompasses the delivery of the inventive
pharmaceutical compositions in combination with agents that may improve their
bioavailability, reduce and/or modify their metabolism, inhibit their excretion, and/or
modify their distribution within the body.

[00225] The particular combination of therapies (therapeutics and/or procedures) to
employ in a combination regimen will take into account compatibility of the desired
therapeutics and/or procedures and/or the desired therapeutic effect to be achieved. It will
be appreciated that the therapies employed may achieve a desired effect for the same
disorder (for example, an inventive compound may be administered concurrently with
another agent used to treat the same disorder), and/or they may achieve different effects
(e.g., control of any adverse effects).

[00226] The pharmaceutical compositions of the present invention may be administered
alone and/or in combination with other agents that are used to treat the symptoms of facial
wrinkles. To give but a few examples, the pharmaceutical compositions of the present
invention could be administered in combination with agents such as retinoic acid, vitamin C
and/or E, and/or hyaluronic acid, pentapeptides (e.g., lys-thr-thr-lys-ser), and/or
hexapeptides (e.g. acetyl hexapeptide-3, also known as Argireline), depending on the route
of administration. Novel compositions comprising pentapeptides and hexapeptides are

further described in PCT application serial number PCT/USQ7/ entitled

“Peptide Nanoparticles and Uses Thereof,” filed on November 30, 2007.
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wherein the nanoparticle composition was generated by exposure to high
shear force. 2. A nanoparticle composition comprising: a population of

W08 9738ving diameters between approximately 10 and apPedxIhigp86018
300 nanometerS' an amphiphilic entity comprising a pullulan
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etl ent ?.dermatologlcal agent, and combinations
Se% é’fn\ll\fﬁ %ﬁ n%?i%ﬁ%rf cle composition was generated by exposure
[00228igh m%anefmt;et is. eAp@ﬁt@dﬂhﬁh@@mmﬁbm comgrisiivgr withde utilized at
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embodiments, the levels utilized in cornblnatlon will be lower than those utilized
individually.

[00229] General considerations in the formulation and/or manufacture of pharmaceutical

agents may be found, for example, in Remington: The Science and Practice of Pharmacy

21% ed., Lippincott Williams & Wilkins, 2005.

Kits

[00230] In some embodiments, the present invention relates to a kit for conveniently
and/or effectively carrying out the methods in accordance with the present invention. In
general, an inventive pharmaceutical pack and/or kit comprises one or more containers filled
with one or more of the ingredients of the pharmaceutical compositions of the invention.
Such kits are especially suited for the delivery of solid oral forms such as tablets and/or
capsules. In some embodiments, such a kit includes a number of unit dosages, and may
include a card having the dosages oriented in the order of their intended use. A memory aid
may be provided, for example in the form of numbers, letters, and/or other markings and/or
with a calendar insert, designating the days in the treatment schedule in which the dosages
can be administered. Alternatively, placebo dosages, and/or calcium dietary supplements,
either in a form similar to or distinct from the dosages of the pharmaceutical compositions,
may be included to provide a kit in which a dosage is taken every day. Optionally
associated with such container(s) may be a notice in the form prescribed by a governmental
agency regulating the manufacture, use and/or sale of pharmaceutical products, which notice
reflects approval by the agency of manufacture, use and/or sale for human administration.
[00231] The invention provides a kit comprising AE nanoparticles of the invention and/or
instructional materials which describe administering the inventive AE nanoparticles to a cell
and/or a tissue of a subject. In another embodiment, a kit may comprise a dispersion
medium suitable for dissolving and/or suspending the inventive AE nanoparticles prior to

administering the compound to the subject.
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an amphiphilic entity comprising a pullulan component and a
polycaprolactone component; and at least one biologically active

W guigtosefédted from the group consisting of a small moleculeP&#/US2007/086018
organometallic compound, a nucleic acid, a protein, a peptide, a lipid, a
carbohydrate, an herb, a hormone, a metal, a radioactive element, a
radioactive compound, a drug, a%\fﬁg&ﬁ]g%cgﬁl%munological agent, and
combinations thereof; wherein the nanoparticle composition was
generated by exposure to high shear force. 4. A nanoparticle composition
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approximately 10 and approximately 300 nanometers; an amphiphilic
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Example 1: Formulation of a self-assembling pullulan and polycaprolactone nanosphere

[00233] A mixture of 2.5 g of soybean oil and 2.5 g polysorbate 80 (Tween-80) was
prepared. The mixture was stirred and heated at 40°C for 5 minutes. 50 ml deionized water
was added, and the resulting mixture was stirred and heated at 40°C for 10 minutes. 5 ml
DMSO containing 0.905 g pullulan and polycaprolactone was added, and the resulting
mixture was stirred and heated at 45°C for 10 minutes. 5 ml was taken for a pre-process
sample. The remaining mixture was microfluidized in a single pass at 24,000 psi. The
particle size of the pre-process sample was >4000 nm. The particle size after

microfluidization was 155 nm.

Example 2: Sample preparation for microfluidized sample (per sample)

[00234] A mixture of 100 pl of microfluidized sample and 900 pl of reagent (0.1 M
sodium phosphate buffer, 1 mM EDTA, 0.25% Triton X-100, 160 IU/mL of triglyceride
hydrolase, and 1 IU/ml of cholesterol esterase) was prepared in a 8 ml glass vial.

[00235] The resulting mixture was incubated at ambient temperature in the dark for 1
hour. 100 pl of 5% sodium dodecyl sulfate was added, and the resulting mixture was
vortexed for 30 seconds. 1 ml of ethanol was added, and the resulting mixture was vortexed
for 30 seconds. 100 pl of an internal standard was added, and the resulting mixture was
vortexed for 30 seconds. 4 ml of a 1:1 mixture of hexane:ether with 1% ethanol and 0.1%
BHT was added. Ethanol and BHT stabilize the ether to prevent peroxide formation. The
resulting mixture was vortexed for 60 seconds then centrifuged for 2 minutes on medium
speed. The supernatant was extracted with a glass pipet and was stored at -80°C for up to 30
days. The supernatant was evaporated and redissolved in 40 pl of methanol. 30 pl was

injected into an high-pressure liquid chromatography (HPLC) apparatus.

Example 3: Botulinum toxin A formulation with pullulan and polycaprolactone
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at least one biologically active agent, wherein the biologically active agent
is a protein or peptide; wherein the nanopatrticle composition was

WQ M8ttty exposure to high shear force. 5. A nanoparticleREGHPBERTA$6018
comprising: a population of particles having diameters between
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iologically active tu num toxin; wherein the article
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stlrrg(lqhtp mllrcr:n%ﬁ ItX Cé) rrplpglfsﬁi/&v(il Iéjol’g all%f%%(a 905 grams pullulan and
polycaprolactone are added, and the resulting mixture is stirred for 10 minutes. A 5 ml pre-
process sample is taken. The remaining mixture is microfluidized in a single pass at 24,000

psi. The particle size before and after microfluidization is measured.

Example 4: Vitamin E formulation with pullulan and polycaprolactone

[00237] A mixture of 2.5 g soybean oil and 1 g vitamin E is prepared. 2.5 g polysorbate
80 (Tween-80) is added. The resulting mixture is stirred and heated at 40°C for 5 minutes.
50 ml water is added to the mixture, and the resulting mixture is stirred and heated at 40°C
for 10 minutes. 5 ml DMSO containing 0.905 g pullulan and polycaprolactone is added.
The resulting mixture is stirred and heated at 45°C for 10 minutes. A 5 ml pre-process
sample is taken. The remaining mixture is microfluidized in a single pass at 24,000 psi.

The particle size before and after microfluidization is measured.

Example 5: Tocopherol (Vitamin E) Analysis

[00238] Delta tocopherol concentrations can be measured for a patient blood plasma or
for nanoparticle compositions. Delta tocopherol concentrations are determined by adding
200 uL of plasma or nanoparticle composition with 10 pL of retinyl acetate (internal
standard; 10 pg/mL) and 200 pL of ethanol containing butylated hydroxytoluene (BHT) (10
mg/L) and 1.0 mL hexane followed by vortex mixing. The samples are centrifuged at 500 x
g for 5 minutes and the organic layer transferred to fresh tube. The sample residues are re-
extracted with 1.0 mL of hexane and the organic layers are combined. The organic layers
are evaporated under N, and reconstituted with 200 uL of ethanol containing BHT (10
mg/dL) and injected into an HPLC. The HPLC system is a Model 5600 CoulArray 8-
channel system with two Model 580 pumps, a high-pressure gradient mixer, a peek pulse
damper, a Model 540 autoinjector, a CoulArray Thermostatic Chamber and a serial array of
eight coulometric electrodes (ESA Laboratories, Inc., Chelmsford, MA, USA). The column
is a 3.0 x 150 mm, 3 uM, Supelcosil LC-18 (Supelco, Bellefonte, PA, USA). The mobile

phase consists of methanol/1Propanol/1 M ammonium acetate (78:20:2 v:v:v) at a flow rate
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7. The nanoparticle composition of any one of claims 1-6, wherein the
majority of particles have a range of diameters between approximately 10

WQRHHPHERIimately 200 nanometers. 8. The nanoparticle conRi§édliRga0G086018
any one of claims 1-6, wherein fewer than 50% of the particles have a

iameter.in excess of 300.nm. 9. The nanopartjcle composition of any one
of § RS- o KRR B Y PSP RS L AT UL DAt
stapdoessadbi 20ingpukiticthe haioap aftitdt coypdsittd Rtoih dury saiSegafahnsicals, St.
L 1{6,M/§e£%%$he difference between the minimum patrticle diameter and
e Maxi ‘particle diameter does not exceed approximately 600 nm.
11. The nanoparticle composition of any one of claims 1-6, wherein the

difference between the minimum,.particle digmeter and the maximum
M iPaY n@a

particle diameter does not exc &t %8BF 2 §RP§OO nm. 12. The

[00238p paiTicid@opuositiorbotany ore gialaifteitad) wdeheiitine paftictes
T Ty e T X S —
usiocgmpasitiotimotclgineseipérimentation, many equivalents to the specific embodiments
of the invention described herein. Those of ordinary skill in the art will appreciate that
various changes and modifications to this description may be made without departing from
the spirit or scope of the present invention, as defined in the following claims.

[00240] In the claims articles such as “a,” “an,” and “the” may mean one or more than
one unless indicated to the contrary or otherwise evident from the context. Claims or
descriptions that include “or” between one or more members of a group are considered
satisfied if one, more than one, or all of the group members are present in, employed in, or
otherwise relevant to a given product or process unless indicated to the contrary or otherwise
evident from the context. The invention includes embodiments in which exactly one
member of the group is present in, employed in, or otherwise relevant to a given product or
process. The invention also includes embodiments in which more than one, or all of the
group members are present in, employed in, or otherwise relevant to a given product or
process. Furthermore, it is to be understood that the invention encompasses all variations,
combinations, and permutations in which one or more limitations, elements, clauses,
descriptive terms, etc., from one or more of the claims or from relevant portions of the
description is introduced into another claim. For example, any claim that is dependent on
another claim can be modified to include one or more limitations found in any other claim
that is dependent on the same base claim. Furthermore, where the claims recite a
composition, it is to be understood that methods of using the composition for any of the
purposes disclosed herein are included, and methods of making the composition according
to any of the methods of making disclosed herein or other methods known in the art are
included, unless otherwise indicated or unless it would be evident to one of ordinary skill in
the art that a contradiction or inconsistency would arise. For example, it is to be understood
that any of the compositions of the invention can be used for inhibiting the formation,

progression, and/or recurrence of adhesions at any of the locations, and/or due to any of the
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14. The composition of claim 13, wherein the composition is selected from
the group consisting of a cream, a lotion, a gel, an ointment, a spray, a

W aHE870338 emollient, and combinations thereof. 15. The conf§oKKiAF1086018
claim 13, wherein the composition is a cream. 16. A method of

caman facturing a nanoparticle composition, comprising steps of: ga)
BHSATRG S DSt S5 MG S ARprgn RSty SBinianiy b Panvightre
cornpo3timsnh antdaadoticapsalaciostteBrfpgiepiridp ctenpusgiensaistiized herein
+SPm ri i? tlrﬁ : {?Il‘inlﬁl a qmcg snub}ectlirn _ithe r mli%to hi 1? sh arforce =
s R SRS B B P HIRE SRS Rte P LRSS ot any
of thbikivathieved mrachaparticieotohepaskni Btasy dhaahdaknevinGn thé.&t. In
add O A g & D R TR R o S R SR RS i hods for
preparing compositions disclosed herein.
[00241] Where elements are presented as lists, e.g., in Markush group format, it is to be
understood that each subgroup of the elements is also disclosed, and any element(s) can be
removed from the group. It is also noted that the term “comprising” is intended to be open
and permits the inclusion of additional elements or steps. It should be understood that, in
general, where the invention, or aspects of the invention, is/are referred to as comprising
particular elements, features, steps, efc., certain embodiments of the invention or aspects of
the invention consist, or consist essentially of, such elements, features, steps, etc. For
purposes of simplicity those embodiments have not been specifically set forth in haec verba
herein. Thus for each embodiment of the invention that comprises one or more elements,
features, steps, etc., the invention also provides embodiments that consist or consist
essentially of those elements, features, steps, efc.
[00242] Where ranges are given, endpoints are included. Furthermore, it is to be
understood that unless otherwise indicated or otherwise evident from the context and/or the
understanding of one of ordinary skill in the art, values that are expressed as ranges can
assume any specific value within the stated ranges in different embodiments of the
invention, to the tenth of the unit of the lower limit of the range, unless the context clearly
dictates otherwise. It is also to be understood that unless otherwise indicated or otherwise
evident from the context and/or the understanding of one of ordinary skill in the art, values
expressed as ranges can assume any subrange within the given range, wherein the endpoints
of the subrange are expressed to the same degree of accuracy as the tenth of the unit of the
lower limit of the range.
[00243] In addition, it is to be understood that any particular embodiment of the present
invention may be explicitly excluded from any one or more of the claims. Any embodiment,
element, feature, application, or aspect of the compositions and/or methods of the invention
(e.g., any amphiphilic entity, any component of an amphiphilic entity, any polymer, any
biologically active agent, any surfactant, any dispersion medium, any release-retarding

ingredient, any AE nanoparticle or composition comprising any AE nanoparticle, any route
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(a) providing a premix comprising: an amphiphilic entity comprising
a pullulan component and a polycaprolactone component; and (ii)a

W EEeIBs active agent; (b) forming a solution comprising th& GFEFRRROAAH018
(c) subjecting the solution to high shear force or high pressure

or PR Bt B B8 A S0P IR RS S e -

carsbiefagtinicdr&@reaendat arraiddcralnging Peivypeesoled ofb it (ity, wiltightheand

ﬁ/}hﬂfreintthe hi hghear force is %enerat?dtk}y microfluidization. 18.The luded
o RO S B T HECBF QLIS B AP G S \REHERS MG L aPFEPRES HigRcluded are
notyesoutie dxphiige hization is applied for less than 10 minutes.
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19.The method of any one of claims 16 or 17, wherein high shear force or
high pressure homogenization is applied for less than 1 minute. 20.The
method of any one of claims 16 or 17, wherein high shear force or high
pressure homogenization is applied for less than 30 seconds. 21.The
method of any one of claims 16 or 17, wherein high shear force is applied
at pressures greater than 10,000 psi. 22.The method of any one of claims
16 or 17, wherein high shear force is applied at pressures greater than
18,000 psi.

Claims
A nanoparticle composition comprising:

a population of particles having diameters betwaggproximately 10 and
approximately 300 nanometers;

an amphiphilic entity comprising a pullulan compaohand a
polycaprolactone component; and

at least one biologically active agent;
wherein the nanoparticle composition was generayeekposure to high shear
force.

A nanoparticle composition comprising:

a population of particles having diameters betwaggproximately 10 and
approximately 300 nanometers;

an amphiphilic entity comprising a pullulan compaohand a
polycaprolactone component; and

at least one biologically active agent selectedhfthe group consisting of a
therapeutic agent, a diagnostic agent, a prophglagent, a nutritional agent, a
cosmetic agent, a dermatological agent, and cormbirsathereof;
wherein the nanoparticle composition was generayeekposure to high shear
force.

A nanoparticle composition comprising:

a population of particles having diameters betwaggproximately 10 and
approximately 300 nanometers;

an amphiphilic entity comprising a pullulan compaohand a
polycaprolactone component; and

at least one biologically active agent selectedthfthe group consisting of a
small molecule, an organometallic compound, a nceeid, a protein, a peptide, a
lipid, a carbohydrate, an herb, a hormone, a matadioactive element, a

radioactive compound, a drug, a vaccine, an imnagical agent, and
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23.The method of any one of claims 16 or 17, wherein high shear force is
applied at pressures greater than 24,000 psi.

combinations thereof;
wherein the nanoparticle composition was generayeekposure to high shear

force.

A nanoparticle composition comprising:

a population of particles having diameters betwaggproximately 10 and
approximately 300 nanometers;

an amphiphilic entity comprising a pullulan compaotand a
polycaprolactone component; and

at least one biologically active agent, wherem biologically active agent is
a protein or peptide;
wherein the nanoparticle composition was generayeekposure to high shear

force.

A nanoparticle composition comprising:

a population of particles having diameters betwaggproximately 10 and
approximately 300 nanometers;

an amphiphilic entity comprising a pullulan compaotand a
polycaprolactone component; and

at least one biologically active agent, wherem biologically active agent is
botulinum toxin;
wherein the nanoparticle composition was generayeekposure to high shear

force.

The nanoparticle composition of any one of claiivb, wherein the amphiphilic

entity comprises hyaluronic acid.

The nanoparticle composition of any one of ckali¥s, wherein the majority of
particles have a range of diameters between appedgly 10 and approximately

200 nanometers.
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10.

11.

12.

13.

14.

15.

16.

The nanoparticle composition of any one of ckal¥b, wherein fewer than 50% of

the particles have a diameter in excess of 300 nm.

The nanoparticle composition of any one of ctali¥6, wherein fewer than 50% of

the particles have a diameter in excess of 120 nm.

The nanoparticle composition of any one ofretal -6, wherein the difference
between the minimum particle diameter and the marirparticle diameter does

not exceed approximately 600 nm.

The nanoparticle composition of any one ofnetal -6, wherein the difference
between the minimum particle diameter and the marirparticle diameter does

not exceed approximately 200 nm.

The nanoparticle composition of any one ofretal -6, wherein the particles have

an average diameter ranging between 50 — 250 nm.

A pharmaceutical composition comprising any ohie nanoparticle compositions

of claims 1-6.

The composition of claim 13, wherein the conipmsis selected from the group
consisting of a cream, a lotion, a gel, an ointmardpray, a powder, an emollient,

and combinations thereof.
The composition of claim 13, wherein the conipmsis a cream.

A method of manufacturing a nanoparticle contys comprising steps of:

€) providing a premix comprising an amphiphili¢ighcomprising a pullulan
component and a polycaprolactone component;

(b) forming a solution comprising the premix; and

(c) subjecting the premix to high shear force ghhpressure homogenization
for a period of time and under conditions whichiagl a nanoparticle composition

of any one of claims 1-6.
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17.

18.

19.

20.

21.

22.

23.

A method of manufacturing a nanoparticle contpes comprising steps of:
(a) providing a premix comprising:

() an amphiphilic entity comprising a pullulanmponent and a
polycaprolactone component; and

(i) a biologically active agent;
(b) forming a solution comprising the premix; and

(c) subjecting the solution to high shear forcéigh pressure homogenization

for a period of time and under conditions whichiagl a nanoparticle composition

of any one of claims 1-6;
wherein the oil and surfactant are present ati@a ranging between 0.5 —

2.0 (by weight); and wherein the high shear foscganerated by microfluidization.

The method of any one of claims 16 or 17, wihengh shear force or high

pressure homogenization is applied for less thamibdites.

The method of any one of claims 16 or 17, wihenaggh shear force or high

pressure homogenization is applied for less tharnLte.

The method of any one of claims 16 or 17, wihenggh shear force or high

pressure homogenization is applied for less thase80nds.

The method of any one of claims 16 or 17, wihenggh shear force is applied at
pressures greater than 10,000 psi.

The method of any one of claims 16 or 17, wihenggh shear force is applied at

pressures greater than 18,000 psi.

The method of any one of claims 16 or 17, wihenggh shear force is applied at

pressures greater than 24,000 psi.
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