PEPTI DE NANOPARTI CLES AND USES THEREFOR Rel at ed

Applications [0001] This application clains priority

under 35 U.S.C. 119(e) to U S. provisional patent

application, U S.S.N 60/872,206, filed Decenber 1,

2006 ("the '206 application”). The entire contents of

the '206 application are incorporated herein by

ref erence. Background of the Invention [0001] Peptides

have been shown to have beneficial cosnetic and
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the extra-cellular matrix of the skin, which may :
[000TPr OVEhi§ spliaptivmad Ae pn&fity&iﬂﬂdft 3337 861 1§ 145(e) o0 ﬂvprotds&mal

P, S0 8 K avam, Sl k95 lcaion

The@h@le@BaRIts oM BiethpRedtioh ARSinBRYEra R HerehES e hGE. t O
decrease the appearance of winkles through the

nmodul ati on of enzynes that influence nuscul ar

contractions in tHeadkgeamdofgheinventiony t he skin that

contribute to winkle formation (Lupo, 2005, Dermat ot
(0@ g. , Pptidgdmyve bmcahpwn & e fhenadicrnl bysretit @ném@peutw effects

[ 2 mever h

or §P83) FRNSST RuTRLEL, BEARLEMARASILEL) D Mg e e
bepegiowaets sumulawmmgda@omem tﬁeﬁwhwdhﬁﬁenmk ofliak skae;whlch

of. the peptides across the outer skj,n.b [rie r.apum
SRR tho RREARsE S SEih o6 PTIG8TRRIPVSLE hsﬂmg@ &afglaaeﬂéﬁ
(K%szma @@h) uloas, JTBIdZIOXheQ{ 268 0ben 1 Mhd@pdrhis€ heenRYIEREALS).

et al 2005, International J. Cosnetic Science

Modified; peptidaeisve @ksatbé%p Feraith desjeasethe pppragnce ahwrERHphrough
thd &%H&k%an\/@ff mgﬂﬁh@ﬁu&%lak x&{tﬁac%nsnmenﬁgueges
In peptl es

umans, have had to be chem ca
undedlyifig thet ship thiteorititinteitowriokle dororstiom (Lupoi &%e@ema@ﬁ a8g.,
and/ or pal mtoyl groups
3 lb%tgb %grgoratedthegetlﬁ 8%96%6&%{06) ‘These chem cal nodifications
{0002 di Badvedn] agejotfrobkaninsehittiay et peosimte emﬂdherapeutlc

olseor SEec B i HIPORES VEotPa TG AP P hdes

ackd3® HeCter RBIE ibhir A dt@fisn Qfmdun® 1o etsite 651)16&@10@1 zﬁ:ﬁon e.g., the
decrease the biological activity of the

by
exffacrRular MK g u@(&ﬁrmltgyme%letﬁﬁﬁ@n%&n > 8%‘% W%WWOMU

CJS%&QPEE%J@&' %781 59f 1n@6rgbﬁ%%¥en§‘§yt te¥drintef 1TY QugRe tlfleehvery of
exanpl e, steric’interference thus making it | ess

tragfdasnie] dadiver of étmpeu@dqsmhummsl. &g pepifdes bavienad to be chemically

m?dh ﬁk@ %'a'd&uﬁéﬁ Hlf &egﬁcal @%en%!f, ijcﬁtak Bt Jo‘? [1{11&3&" {Eea{glacgvl Hd/or

era
pdlmﬂe.yl@ﬁcﬁ@s (RMBnﬂ@npét@gl mht)y Theag!| oﬁemmehknbdnﬁba&lons are

di %_ |ster d at F}g? | evel s t.0 achieve it gesiQeq

o] @5683? e@?‘ﬁséé Tf ARTESEY ?‘}éic‘}m?/v%?“ém@%nwg‘ﬁ OFFHIRSY

imMattahe vetinerche nﬁnﬁ@&hredjf&@mm @AQififs thefepepORa¥E Che@lcal
manuf acture of a product

modifications of the peptides can also decrease the biological activity of the peptide by

decreasing its ability to bind at the cellular receptor sife of biological activity (through,

for example, steric interference), thus making it less effective. A peptide that is less

effective biologically would be less effective for cosmetic or therapeutic purposes.



Sunmary of the Invention 100031The present invention
descri bes nanoparticles that incorporate unnodified
short peptides (2 to 30 am no acids long) that are
bi ol ogically active agents in the skin (including
epiderm s and derm s), sub-cutaneous tissue (including
adi pose tissue), and contiguous nuscl es.
[ 0004] I nventive nanoparticles can be applied to the
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[0006] Thus, the present invention provides systems and compositions for the
transdermal delivery of unmodified peptides. Among the many advantages of this
invention is the ability to delivery peptides without injection and further without a
requirement for mechanical or chemical abrasion or alteration of skin, Additional
advantages include an ability to utilize unmodified peptides, thereby simplifying and
reducing the cost of production of inventive cosmetic and/or pharmaceutical preparations

and, further, preserving biological activity of the peptide.

Brief Description of the Drawing

[0002) Figure 1. Histological Analysis of Mice Treated with Peptide Nanoparticles.
Shown are photomicrographs of skin tissue stained with Masson’s Trichrome stain. The

average histologic score was 2.33 out of a possible 4 in the Control Group (nanoparticle
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Shown are phot om crographs of skin tissue stained with
Masson's Trichrome stain. The average histol ogic score
was 2.33 out of a possible 4 in the Control G oup
(nanoparticle fornulation w thout pentapeptide). The
“average histol ogic score was 3.67 out of a possible 4
in the Treatnent G oup (nanoparticle fornulation with
pentapeptide) Definitions [0007] Abrasi on: The term
‘abrasion,” as used herein refers to any neans of
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adversely affecting their activity. However, as

descri bed herein, the preséﬁt invention is

specifically directed to "unnodified peptides”,

nmeani ng peptides that have not been chemcally
nodified in order to facilitate or achi eve transder nal
delivery. Amino acids may participate in a disulfide
bond. The term "ami no acid" is used interchangeably
with "am no acid residue,” and may refer to a free



ani mal ki ngdom In sonme enbodi nents, "animal" refers
to humans, at any stage of devel opnent. |In sone
enbodi nents, "animal" refers to non-human animals, at
any stage of developnent. In certain enbodinents, the
non- human animal is a manmmal (e.g., a rodent, a nouse,
a rat, a rabbit, a nonkey, a dog, a cat, a sheep,
cattle, a primate, and/or a pig). In sone enbodlnents,
animals include, but are not |imted
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[0013] Characteristic portion: As used herein, the
phrase a "characteristic portion" of a substance, in

t he broadest sense, is one that shares sone degree of
sequence and/or structural identity and/or at |east
one functional characteristic with the relevant intact




[ 0014] Hydrophilic: As used herein, a "hydrophilic"
substance is a substance that may be sol uble in polar
solvents. In sone enbodi ments, a hydrophilic substance
.can transiently bond with polar solvents. In_sone
enbodi nents, a hydrophilic substance transiently bonds
with polar solvents through hydrogen bonding. In sone
enbodi nment s, the pol ar solvent is water. In sone
enbodi nent s, hydrophi lic substance may be ionic. In
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[0018] M crof |l uidi zed: As used herein, the term

"m crofluidized" neans exposed to high shear forces.
In some enbodi ments, such exposure to high shear
forces is acconplished by exposure to high pressure;
in sonme enbodi nents such high pressure is within the
range of about 15,000 to about 26,000 psi. In sone
enbodi ments, such exposure to high shear forces is
acconpllshed by cavitation. In sone enbodi nents, such
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[0021] Nutraceutical: As used herein, the term
"nutraceutical" refers to any substance thought to
provi de medi cal, health, or biological benefits. In
sonme enbodi nents, nutraceuticals may prevent disease.
In some enbodi nents, nutraceuticals may provide basic
nutritional value. In sone enbodi nents, a
nutraceutical is a food or part of a food. In sone
enbodi ments, a nutraceutical agent may be a class of
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t he range of about 18,000 to about 26,000 psi; in sone
enbodi ments, it is within the range of about 20,000 to
about 25,000 psi. In sone enbodinents, a
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[0025] Smal | Mbl ecule: In general, a "small nol ecul e”
is understood in the art to be an organic nol ecul e
that is | ess than about 5 kilodaltons (Kd) in size. In
sone enbodi nents, the small nolecule is |ess than
about 3 Kd, about 2 Kd, or about 1 Kd. In sone
enbodi nents, the small nolecule is | ess than about 800
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stable. In some embodiments, a nanoparticle composition includes one or more

biologically active agents to be delivered in conjunction with the nanoparticles.



one (1) day to about twenty-four (24) nonths, about
two (2) weeks to about twelve (12) nonths, about two
(2) nmonths to about five (5) nonths, etc. For exanple,
if a nanoparticle conposition is subjected to

prol onged storage, tenperature changes, and/or pH
changes and a majority of the nanoparticles in the
popul ation naintain a dianeter within a stated range
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[0023] Pure: As used 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.



refers to any administration of a biologically active
agent that partially or conpletely alleviates,
anel i orates, relives, inhibits, delays onset of,
reduces severity of and/or reduces incidence of one or
nore synptons or features of a particul ar di sease,

di sorder, and/or condition. Such treatnent nay be of a
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particles (e.g., unnodified-peptide-containing
particles) within inventive botulinum nanoparticle
conposi tions have an aVeragg'particle size that is
under about 300, about 250, about 200, about 150,
about 130, about 120, about 115, about 110, about 100,
or about 90 mm I n sone enbodi nents, the average
particle size is within the range of about about 10 to
about 300, about 50 to about 250, about 60 to about
200, about 65 to about 150, about 70 to about 130 nm



[ 0037] As di scussed herein, the present invention
provi des nanoparticle conpositions that include one or
nore unnodi fied peptides. In sone enbodi nents, such
.nanoparticle conpositions further include one or nore
ot her biologically active agents in addition to the
unnodi fied peptides. In sonme enbodi nents, the
nanoparticle conpositions are fornmulated with one or
nore_ot her conponents, for exanple in a pharmaceutica
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acBEvelor¥bid%n absolute result. The term “substantially” is therefore used herein to

capture the potential lack of completeness inherent in many biological and chemical
phenomena.

[0028] Stable: The term “stable,” when applied to nanoparticle compositions herein,
means that the compositions maintain one or more aspects of their physical structure
(e.g., size range and/or distribution of particles) over a period of time. In some
embodiments of the invention, a stable nanoparticle composition is one for which the
average particle size, the maximum particle size, the range of particle sizes, and/or the
distribution of particle sizes (i.e., the percentage of particles above a designated size
and/or outside a designated range of sizes) is maintained for a period of time. In some
embodiments, the period of time is at least about one hour; in some embodiments the
period of time is about 5 hours, about 10 hours, about one (1) day, about one (1) week,
about two (2) weeks, about one (1) month, about two (2) months, about three (3) months
about four (4) months, about five (5) months, about six (6) months, about eight &)

H

months, about ten (10) months, about twelve (12) months, about twenty-four (24)

months, or longer. In some embodiments, the period of time is within the range of about
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1000 rim 1 nmto 600 nm 1 nmto 500 nm 1 nmto 400
nm 1 nmto 300 nm 1 nmto 200 nm 1 nmto 150 nm 1
nmto 120 nm 1 nmto 100 nm 1 nmto 75 nm 1 nmto
50 nm or 1 nmto 25 nm In sone enbodi ments,
i nventive nanoparticles have a dianmeter of 1 nmto 15
nm 15 nmto 200 nm 25 nmto 200 nm 50 nmto 200 nm
or 75 nrn to 200 nm [0042] I n sone enbodi nents, the
total particle distribution is enconpassed within the
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enbodi nepts, .l ess_than 1%.of t arti.c
PHAFN2RESS st § BRIFLY %P?JQPWC’FF]B”E% @%‘@5 I?%%l& % gfiemeter
with@f 4 gt@tla&raelF@(r%t @bt sxbBBR; bdtReGRphAxin28HAdinkenl 30 ninfléhe
nanoparticle conposition is substantially free of
nalwuamc&q ORPRETPHE Séﬁbled iFRRBATaT SUCh PERIHAHARE, T MYOTYH mpLpihan
abgg\so%?%dggg%,%%mmm&% S0, b0BLtO0%, douf B0 DEbolideeR!

1n sone e ment s, nanopartlcles wi th

aboui PEL ahwt ﬁ%ﬁ‘ooqi@nt 99%,@bemﬁ90‘5§/ﬁ,ta4bmrts99k6&€v @bewt W%,@Qeut
99 %%r g tc)%fizb T mo% I %o n%ngO(?lbﬂgl%g tg ‘511%“‘%? %hﬁte?gagg t

nm a nm a
nadch@rtivhy coa’(p@slhoﬂ. ﬂ:&nplﬁﬂes aiimcbrtmdr& ®1dhcrglcaa‘ib(auﬂ1vele(g6ntt Gng.

about 90 or about 50 nm .ln.sone e t he
oG BonsE, (A neDapLcIF Compasiion it FBSIHENASRBE ShBELt 10
comdBntri kAol S Metialagdi it Sadipobkd i déiiposifibn BV8rtie

about 200 nm. 65 nmto about 150 nm. or 70 nmto about
degignptefperipg of B udes gdiepanated st plcondidiPae particle size

[062]?] abowl, 30, +0IB fe fyg@u{m&é&wk} hEhophiic USRS R TBIR %S be

average partic size 1s about 90 to about 100 nu.
“S@Hsmﬁﬁtll}rﬁmﬁé patiblos ivireset amétenie petside ohastated range waien no more

thah a'EBStSéo") gﬂﬁng 101%I %Sélgtr&)h lOél%{ %%agfg r(}u%tme?g Bl.lltg 11E3 he range

avi ng I N exces eci
In istms enffaoc&memel,l ﬂmndsrs thefnedfes offthaparbles arebuﬂsi'de of the range In

nanoparticles in ipve P 0
o FEA I ARt PO A B oo 1300 (it €% Tt 151526,
10e4790dligme Nt 694, e¥R 1Y, BB 2% W b.svhe 1psbf thelpasicha heva
dianeter in _excess of 300 nu. In sonme enbodi ments,
digraciers opisigds of thypstadasrangego, 1790 16% 15% 14% 13%

(08310 1Merzﬂg/9‘ro§t%A17 14&1\@&(9&1 whb i3 1 aldfzeabe, @%bﬁfer or

| ess of the}ﬁgartlcl es have a dianeter in excess of
copditior (s g- hideigpwenkles) hepbasnaigpercAmntbor cxlybits symptoms of the

0 I nventive nanoparticle conpositions
dl%% Hg&tdﬁ%tog?%ddv%loltnhl n the range of 10 nmto 300 nm

[0p3M045] Thergmamcadifdenve mreyuni: Aemed heremathe pamt ‘itiedrapeutically
effec{@eoasmgun%mr%ea%% Gn %%gﬁxgtao? mventnye nanoparticle composition that is
sufficient, when administered to a patient suffering from or susceptible to a disease,
disorder, and/or condition, to treat the disease, disorder, and/or condition.

[0032] 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.
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free of particles having a dianmeter in excess of 200
urn. Specifically, in sone enbodi nents, fewer than
50% of the nanoparticles in inventive nanoparticle
conpositions have a dianeter in excess of 200 mu. In
some enbodi nents, fewer than 25% of the particles have
a dianeter in excess of 200 nm In sonme enbodi nents,
fewer than 20% 19% 18% 17% 16% 15% 14% 13%
[00230 10%unR%: BMsed Horeid Yhe &¥n “A%armad (286 “tbY’ oP“tRUIAF)
less of the particles have a diameter in excess of 200
refpRho apy REHaISH®, of irbicdesierl ik spibte g that ParHlly or completely

mal%@aaﬁﬂeq 61283, rkiyes NYGIREd Y8 RRF k& JaRRS
: have di anletaer s W thi n té he ?%Lﬁ(gg %f " C%nsi%témg%foéng&g

refl@gs Bl idanes eheneerneE REPRISS Ph étmqsvéa paieperdiseeicedisorder,
0 i :
o SR B AR ol el b i B BB R pr e
releparg drsedsermmenremfsr coneifien atdierof BOYjead fvhp leghibits only early

sifAOPRRI L Chid Bl IVEBRLINRAIATRALLG) & o EAIROR, LS

ave a
tr@[rb@ﬂi nmtmbb Sf a ﬁlﬂ!ry\ﬁt whiehidBY¥mebr inbe epablished dgnshiive ralevant

d1 mlal I% of 120 nm In sone enbodi ments,
Pt FispdgT 18% 17% 16% 15% 14% 13%
[0d28 1Q%ic 981116113'%1\8 ﬁ%d hePéin, 926 terh¥FtoB3¥soldit” bdrs 13.aR90 Or
uhess of the éii cles have di ameter in _excess of 120

ﬁfmc}glﬁl}att ﬁ@y Stupt. e e H;o%@ﬁla@ma{ A gssue As would be

uﬂd@ﬂﬁﬂa b lofid @Eordilﬁaﬂy@Mﬂriﬁ (NeQrNANARALIL S bR GQTRMRe UivRABTells,
have diameters within the range of 10 nmto 120 nm

deepgalis Pritasdivar atbu Pﬂ%%ﬁrguncgomnal%w rgpleguigs, erc. To give but

a RANGRAD I, Gh:8S soM dnkY iRc L AVERELY EsufB RO Hithdt AN S.c B8, dimethyl
di anmeters below a specified Size or within a specifie

fopagpige chloppfergmictiamsthul foeamide, apetenarpgestist 3ndiatkanes e t han
[059% 6@}01{ orzp%hezét{? “uﬁ%&n 89K gégg{%ergéx ?1 rtolhcedd % 98%

99% % 99.7% 99.8% .9% or nore of the
nq@amm@# é@npqaltmhereﬁ;cﬁfp @gnammﬁlcie[ @@megnzgt a woehethe ursilmdtsﬂ

I
na"ﬁoﬁgaég kﬁﬁ% e%ff el I?zﬁlgg é?gﬁr{lélg dﬁﬁltefep 51&95 rF?F eﬁnﬁ)&eﬂ{wme

{Fane i nary
ers@plafnqtta, ﬁgnléortrtﬂanopaay«ét c@ﬁpdsmu |1sjorbom Whlchcbh@dlﬁ‘@bn@ between

the H‘g[tl ﬂ‘%ﬁm <§1§m9ce anla Fnax rﬁ‘alameter Qééenr(])% %xcgedn 909;? ertelg léﬁé )

1 AStIC avi or
ap(pmxgnatbllyddi) ohpdmspmtdy 660, mpptiosimated i, agpravamaely AH0S C o us

TRl 2ol B % RBPgashYEh wrBeRgRB s °°
apprOxithaeclyd§e, spplvathaein i 80, apreeintatale o) apapaindatety 85 have
e B AN sl 528 A, B,
erflffd@Rértg lpattiaRY (9, RelodERA-pepBddBéntathingl$hriides) within inventive
uniform nanoparticle compositions have diameters that are smaller than 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 nm, or
less. In some embodiments, particles (e.g., unmodified-peptide-containing particles)
within inventive uniform nanoparticle compositions have diameters within the range of

about 10 and about 600 nanometers. In some embodiments, particles (e.g., unmodified-
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[0049] I n sone enbodi nents i nventive nanoparticle
conpositions are enul sions or dispersions. In general,
an emul sion or dispersion is fornmed fromat |east two
i mm scible materials, one of which will constitute the
di spersion nmedium (i.e., the liquid nmediumin which
particles (e.g., nanoparticles, which constituted t he
"di spersed nediunt) are dispersed. An "oil-in-water"

pepstid@RVAGINNY PaSti QS within¥ Gl vO LkiYorRAahbifr&Se afnﬁeost&lons have

di spersed within an aqueous dis erS|on medi
diamgare withig-tes TengenfabertsiOon sbait 396 abentvifiite tboat/2¥b alsout 10 to
§ #

abdift ]IS{)J %b&uslg 9 t(Z a‘t%qﬁ g% I%E(g.lrt%tt{élﬁuta[b(p flllr)f}{.lt % fdo eﬁn { lolr%, about 10

to dmgt ey, abcext tiﬁl‘at abgudi Q’s')petremommwctarabdn& 9D anred sbihe BinBeYiments,

pert s O T G B D0 e B o e E el

naﬂaj;laﬁmmmmpnsmmﬁ;l Hant it bexakouricRRpld (R daﬁrmaldtabut R out
conmon to

25, BB 2D a0 U i JA0. st nscbaut 1By shenafpl e

ab&M9b SO 1R she %E&ﬁﬁﬁﬁ@ Nfe &@Ehg@%aﬁfc%%?{efiéjwftﬁﬁ%e range of about
i mm sci ble sets of hydrophobi ¢/ hydrophi l'i'c mater Fal's

abgsts 18ty #houpi0arbavh f@ 1d aboyt 238t ghout bletgeabdutc9e, douttethbout
eoy
156 40P TR R TIPS, B ek CothoRRAGH, I o 8HP Bl Bhe i wbout
80 rttatlhqyait(l woh. eIWWMdetmmnpwemge pirided klaer iAW OV YE Esout
neparticles.are. mcelles). In s .
104 fnd 1 chERRIBREN o3P o i il 510, et GG Pemtider
coﬂtannﬁxgmartﬁlmpditlmﬁ et aifolfh @ehdpaftictd dodGbbikieSs AKE dAReters
enmbodi nents,. i nventive

crossll In sg
belgXoWER 1?@%@ %wﬁaai?@tea wdgange. Insomambodimagts the majority is

moe@thhﬁsta%oeowf'm@@W@wed%cmogmt%% b&v.SOIE. 98%, 99%, 99.5%
i nventive nanopartlcle conp05|t|ons are” "’

99 Sr’@ 88f79éd 9B§°/°s 9B Pcarimare af the piitisles inthe ofmpasitison dmbame
I
cmbbionts 31 4R ifEution, oGl ot BEALI 0BGl 3Byed by
migipHeidizpieon ftfyﬂ &am;olet aItl samg eodimemig efthe atvieotinn, anﬂ:/fmm by
SQNE enbod n conbi n

naﬁggﬁﬁ%ar(t%%%f) Ijl 1% SI r‘L'c‘:io HPORENt s 5‘1’[% ilﬁérrtfgrtc‘é’cf & ’settyl rred,
rmcroﬂmtdtmhw se m xed In some such enbodi nents, the
ORI BB T Sy Bhbihdra e

a pﬁpﬂﬂeﬁ&t Iﬁayndi%eﬁﬁﬂfeﬁﬁdéﬁﬁ nfcﬂiﬁe@ tRRLIPMe indﬂlbﬂ"@f (ﬁH&'t&o@zﬁently-
r exanpl e, less than one hour or nore than 5,

bo ed@moj_lgnal gg_oupg_ mtengled tojachieye tramsdermgd delivery cgfdhqapeptlde In
sorﬁ@@rﬁ%diﬁ@ﬁ@ théﬁétpﬂﬁé hdsafdt boR c'hémﬁggbr &%ﬂﬁ‘ﬁed O‘erazﬁen@an% %1

nmbodi nents of the 1 nvention
anCH arRadaitey]l graps. oh{ﬁ@mcwmbnélmemsothv @sptiliedlay adtrbgerachemically

moag{eldqgga(pg‘ en‘ﬁﬁmﬁ’gﬁ%ﬁmﬁl% exanple to renove any

organi c so reeze-drying to produce a
conmposi tion. [0053]1n some embodi ments of the present

Invention that ]%slcxl'ql)tz fon 9f 8gr%£yn)i§mbodnln§nttso be

Nanoparticles
~ 0037} As discussed herein, the present invention provides nanoparticle compositions

that include one or more unmodified peptides. In some embodiments, such nanoparticle
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understood that the prem x conponents may assenbl e
into particles before the application of high shear
force. At least some of such particles nay be
m croparticles or even nanoparticles. In sone -
enbodi nents, an inventive nanoparticle conposition is
prepared froma prem x, wherein the premx is selected
fromthe group conprising a suspension or a
m croemnul sion. I n sonme enbodi ments, however, particle
coraposiiions PEbeiaclét onca marn ohpebiplogitrlky e pgents in addition to
[ C
the %H Ioléﬁi@& h?;éhd%% ?‘ﬁgﬂlﬁ ?glggglﬁeﬁﬁvgﬁ FF@%%ﬂﬂciéboﬁ@Hﬁtmns are
formohpndrveﬁt e ggenothpreontpendritn &r mamplpan # phdrmaceutical or
cosgrﬁgg ggelpt | 8? nsoﬁlr %%@2@1 8tr‘3§:§eﬁ% ﬁ%tgfé%l%r%osmetic
prepanigis &%mhmtabmolslbtra mlsddnmasdnmczgrdﬁdnbl umenitied fpeptides
esent inve or. nore gsf t he conponents t hat

(ang{og Opy FIBOFE of i gﬁg’gﬁaﬁ&ﬁ"tﬁ’ﬁﬁgﬁrﬁ ticle conposition

[00!351 ar qn g@rﬁ@erngodﬁﬁl@fﬁs ERRnIERnSpaticlk S6Bp@iting SRMHtabld) In
remx in a smal | er anpunt than in the final

som%m imprsdherpnppasiiele SpMPORHADS B¥, WifiMone enbodi nent s
100361 L hgy Q&ﬁﬁ%ﬂﬂodﬁ&%t 'mmﬂ H&c@ﬁﬁféﬁrc%n{ﬁ%ﬁéﬂ ArSorAbea

added 't e nanoparticle conmpésition after the prenix
poynéatmkqf eattielts tvhosr dfiershesahetvaten dhesinfrlowB 3¢ magisrunaligmeters
di nent s of. t I
e e A e S e
approxigftely fS@n] dpproxdnate frah00 nan) @gsmoxlmateez enmpasipproginstely

hat incl.ude | east one actiyv ent
300 BT R RO R AP HER TRy 207 b el e AT P
apﬁr@hn{ak‘&y bomhagi cal |y active agent to be di ssol ved in

the prem x before the high shear stress is ap
lﬂﬂmhs Ipoma ARbeHESHS HBYRIE e Pﬁ@Pbﬁ“é]Ie%b?V&iillﬁﬁt%f&ﬁ%@e smaller

thAUEPL 1'0§o Sa%&lﬁo@ Aﬂauﬁisd BRSO bk 45612bARAVE, dbBh 350, out
I nati'on of dia utilized in the premx). In sone

30%@90@ %@m@ubzoo; hout A& rbeuw A 30,sbet 130 sbentuitliSogbout 110, about
10?%%%%@;&%%@% utd%n% Igg,(es nbodi nents it does not.

ore "6 nerts of the invention,
[ottdih o palintsbmk embodipeais] ineeasive nenopaipks hdvefarctmnotamfdrtmm tos

10pSfhotito 2t Thp SO0RRY iR 0T k. Cp M B bt
2008eH, Uk, 150 Ren, Qo 1@ 0[S @ | netoCIoPat) & ninsto nnmqrnnmwm

surfact ants or_enulsifiers, one or nore b_l gi ca?fgll}{
oy OF || B8 RPEs RS CTBAETSRS B EtVE Reieperticles ameter of

1 Iﬁﬁﬁﬁiﬁmeﬁcﬁm&@@&ﬂﬁ OGS afzomrrﬁlﬁ @vn ®Kiokhrd, Br vénﬁmaa; 00

be el T aware of suitable aqueous media that can
nnbe used as dlsper3| on nedia or as nedia to be

[O%izgfgglzﬁstga I%\r/@%g@g ANGE WA Sd%rtﬁcﬂaedl%ﬁétfdi s Eﬁb}lyﬁl&%sgﬁ]wﬁhm the

agueou ia Inc
specifierptange aigtaeticle @ainctlaemseal Intsomn smbodlmlen.td,l legy tipndph 6%,

IOE)J];SE’F :9?2%3%]&. ne%g{l P%@tgerd.ﬁfmag ti HJLS QUi clif él?]ess élﬁ&? %P%e of

paRidIl@@iﬁmStei‘ sl &C ltm Sdine érﬂ‘ﬁdcﬁth&ds Rﬁs@ gﬁn 1% ¢ ths towquemb Ier ose
ecti,on, Cy ger s .injectjon

difeayipnds pitsigh gt bt Totgs o EEhGe acheiiss 2o o ggpain

embodiments, the nanoparticle composition is substantially free of particles having a




[ 0058] Those of ordinary skill in the art will also be
well aware of suitable oily nedia that can be used as
di spersion nedia or as nedia to be dispersed in
accordance with the present invention. In sone
enbodi nents, the oil may conprise one or nore fatty
acid groups or salts thereof. In sone enbodi nents, the
fatty acid group may conprise dlgestlble | ong chain
(0] tit
il a0 o B8, G e L O PR 2D 25 . 50 om,
Oréﬁ@up may be a Clo-C20 fatty aC|d or salt thereof. In

odi nent s, e fatty aci roup.may be a C
10FRS  PEBR b s aamB b St i Rerotsnmsas fent .
coh‘lpesmﬂ{stﬁyivélﬁﬂ S eeHpO BRrt ARSI R ehA i e labauf Riotin,aGbst 2‘30 nm,
alt thereof. In sonme enbodi nents, the fatty ac

aba‘ft&?B “Waﬁb%’é Tt thont E39, nop.rbawnig0 amp aeiuid ht B, @H@et 110 nm,
abb@t 1108 nAG kbl DO YR, BRYboRESTRROHNRAWnod entsn R QErage particle
enbodlnents the fatty acid group nay
siz§a% yithia sharengeef abpwt [§ametosbbeiciOfent, SO ne tdcabbnhtéSbmnd 60fm
r I hn.the cis
oMot o465 ALY LAEH, 00 Db B o
embodmentsathe dVéragd paridde sizerBybbe 80mnt foabbutand nm. In some

005 0 odi_nmen t he fatty
en%%? ‘@Fg awgﬁ 8#%$6?wﬁgwgg§ 5 M apr oi ¢,
[ng)r Y1 inGome @pibb&imehBUihk entivBMidophiticle craﬁtpmltlbrts aréttﬁ%h&auy
hehenjc, or lignoceric acid.

cm
ﬁe& g‘@fqt‘% ving §diapgier e&&tsa of#Lpn. nﬁgﬁqfé:aﬂmn 80MeDr e
enﬂ)f)dﬁ@nﬂi‘ teQle@itfan 504.CbCihe M%ﬁ%bﬁ:s i % ﬁano article
al pha- I'i nol eni c, ganna inoleic, arac 8
cogRaliershavas demenm wcess of 3ebpeninmms ea:abodunents, fewer than
C 0 O

2SR RPREIAB AR Bl e300 i AR PR, fover

thape}0¥ai 1% Al H%nlﬁé/p, 15Bie m%l, 13%, EYE 0L oV BEI, 194 6%05%,
tri er ( Labr af ac W. 1349,

PRIt 6T Ipat Rttt RS g e eoarasdo0R:

Fuethermjore, fmsae@y drabJu iy e TRAbSartidle6n Yventi RAnsHRfdle

bans) trlglycerlde In certain

r
Coglﬁﬁ%g‘g‘}‘?é'gd’%dla’f“ﬁ@rsdﬂahlﬁl thegangs o TR REytA 3P0y, | greater
[00458N 12 s6RF Qﬂi%&mfcﬁisglhif&ﬁl% g@no&;@rtlgle coﬁlﬁ_@ﬁ?ﬁ afY gubstant aHy

sunflower_ oil, etc. [ 0061] Sui t abl
free o PFiglerhavingw diamplshin exeess 66200 . Spesifivlly,lin mm@d to

e { n in a t,
o L0811 8k o BUSERCES oOALBGR AR
copapaiieng havar dambtr incastss |ot" 20 mnahmomecmdmdxﬂmmtd; %wf:r than

ZSW&QF@%% 1glgsdhave a%reféne? orug.rpe:g g@s 0%?25@ - %ggr}ge:gtg odlments fewer

eveni n
th@é&O@{le%L 1@%urw€), 1tg;°/ape°/.,segxzt 1%1@1% nuzfo, 91’7&8%01?%, 6%, 5%,
o Q State 0] O UKUI. . Nnu avandi n
4% Jsrddon - DorbRt B33t 0YE frliaBiehimEeRes Of A MBv,
FuRh&igors Qe@md@m%mﬂepa@@t&%ﬁﬁ aneﬁ@t%anﬂ%‘iﬁ@@ h
peac

olive, oran or ange roughy, palm pal mker
COREPEInS hawe ametewpg"yn eaengepfiAp Rinro 88@u. r apeseed,
06defe D
03ir o SRS 3L OMelon OISR s
freg 9§ pastiples kayirfg odiemetet icxtese of 120ninst Slm(:lftcslh;bazkmme

e T U Peh 0" e M Bl Sl

i nvention |nclude but are not I[imted to:
caprylic/capric triglyceriq%, cycl onet hi cone, di et hyl
sebacat e, di nethicone 360, ‘i'sopropyl nyristate,

oct yl dodecanol, ol eyl al cohol, and conbi nations
thereof. [0062] Appropriate mcelle conponents may

i nclude, for exanple, one or nore




anphi philic entities. Useful anphiphilic entities

i nclude natural entities, synthetic entities, and
entities that contain both natural and synthetic
conmponents. In sonme enbodi nents, anphiphilic entities
may conprise one or nore polyners, and/or one or nore
conmpounds with polymeric character. [0063]1n general,
an anphiphilic entity is one that has both hydrophoblc

and. hydrophilic natures. As will_ be appreciated
comwgw%havaraocilﬁa?tv 18 EK9ePS ¢! 200 glnsomg ﬁmgﬂﬁ\meaﬁ' fewer than

25% ¥ kMa&%s%@v&QHﬁ&b&?% dxQcs3RY 120 e In QfmctnifoiRdks, fewer
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i nteraction, dipole-dipole interaction, etc.). In

mén&rmy. Jusomesmbedimentyinyragive PARSPYEClaNYavE aizelp ntential
rarfg%%cl%tw%n 195 1S 1o BB rh?V oir} Q)%ee?ﬁ%ﬁlme{n%o BrEA SR Aparticles

ments, an anphiphilic entity for use in
ha‘aﬁca:mtdmtc!mashmnamglbeﬁwe&slé}mwtnv“éﬁhm\bn may be
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tit t t h t.
it Pof B R i Bp e C O BREHEL o g SRR EReAiim in
wHREHRR fBN e, nmg)artthmr RBh bostitudeticthe i‘msﬁeﬁu@h alRitfum™) are

conponents -are either hydrophilic or hydraophobic
digpgrsgd.j 48 “pibinyHalCE ERNSENOn I 00BE] Y Pt dispased

of, NG T3]
Wﬁ?@?‘g% quEBb: W%%%pﬁoﬁ%%ﬁg Loy dﬁg&ﬁl‘%ﬁ% & in which

aquesye phrsicles pregispatsed tmtbmrmisnlof@llmloﬁswnanddumpa’lhwmf oghinagy

I
Skbf ngﬁé %’rg@gP }}J&E&%&Q{%&F E[T?re& %ﬁrp%ﬁl ?&%d%rﬁ/ g'l:g{) G &llﬁe
mdka andyis aﬁtt liraivedodigttyeao 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. For

example, emulsions or dispersions can be prepared from immiscible sets of
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[0067] I n sone enbodi nents, an anphiphilic entity may

conprise or consist of an anphiphilic block
~co-polymer. In some enbodi ments, an anphiphilic block

co-pol ymer may be a di bl ock co-polynmer. In certain

enbodi nents, an anphi philic di bl ock copol ymer may

conprise a first polynmer block and a second pol yner

bl ock connected covalently at the chain ends. In
hyéq@embﬁct/hycbuﬂddﬁb metatisls; Iioﬂm/nbhp(ﬂar rpadrial krch Ireebkdi 8B W f whether

S€..8pe ting . units of ,a k erhI|IC component,

Su&l S%Séghgyﬁg Pher 2B1egu% é Xonprise repeating

[Oﬁﬂﬂ] t S Iﬁfsor&e bt diplaeds) 1ﬁv&ﬁW§)ﬁﬂﬁ‘i@&mcller&oﬁ@@ﬁtuﬁﬂs%cmprlse micellar
nbodlnenL the fijrst éger bl ock nprise

SPGENSS {4 Srgfhe RRnogargiles alrwﬁ%‘ b Eory ﬁ%‘b menfSawah fitigellar
strB@GRH e RAISVIREA P PG neBRYboa B SR h rn%@equ RGB! LS nf 2
hydrophi li ¢ conponent. In some enbodi nents, an
CIOsFHIMEShi | i ¢ bl ock co-pol ymer may be a mul ti bl ock
[Oigsq% poly g&ﬁlg ellneocﬁﬁlre}l@' 19\!&1@?9 gférl‘gﬁu%{n%le C?lqlpg{rf hr%,sﬁsgflf aﬁs%mble
fropd @)cdibcmn &tﬁmmbmetmompmdn;snén sommml&miﬁra&ts;@m&hﬁm ly at

he .chain ends. In eci.fic .enbodi nents, .an )
o bR P B P BB G P ev g e GHR PaBSfcemppens e,
a “pletex’Nad high shoad If&f:)éll Tnis6mb le@GK&n3AE, HyldsiRRNPRIeGs Qéfp@fé& By
onnect ed covalen at the chain ends, In spec
hlgi%%%ﬁ“ﬁe %a"lt%%%lh ?1/ PEREHIZ2 b 28g/ ?@?Y@FF%HCBF%@RS Igpyne

erDOARehS Ecdn@RER alSp i1 L -SorRfingSdoh}Bhedty 16 le %{1 gtlrred L or
conponent s _or hydriophobi ¢ conponents.
othsrpisRImiadt $n seme wep inppdimicats cthe p@rypqmyts @mﬁpbjes’fed tﬂhlgh
I I
sh&a? ﬁﬁbf%ﬁeeg%gﬁﬂgﬁégg%?% h]!ncslolglg: 3{)4&:}1 eg?o?)go ts mlxmé may be
percf@mﬂlfsrea pﬂmd@xﬁ simgtsudf aspfomekamé, lpo Iﬂ}amms hearmestr€than 3, 6,

Y, t he de chai ns of othe cks .of
7 Y B LY, 12014 98 15 TR ool Rt i agtipvec.
[umy c dﬁpfmé embﬁdmigmts lo$the Qﬁveﬁﬁ@ﬁ @fddﬂaldilrﬁlftnamqfartﬁ:llé her
il rop ¢ cqnponents n certain
co ﬁ%% 3%1‘&%1 @E‘F O O CERPORSBLSpSF PrAERPIG iy remove any

OTREHERbIVe S, @:Edj&CfPe%kéﬂryﬂfg @ pkddugd a BRhpd¥RIonb! 0Ck and a
second polyner bl ock connected covalently to a side

(06584 n lapompempodiments of (hewresphtdaventiomthateytilias a premix, it is to be

unEROEH FEHS oS cornbonR oY Teloritl Ol IR GRS O

appiivatierhef highcghser forasc IAtrlmiyt ool ssh pagivianaypeunictopanitlegor

v EhBRIOLE 1 GRE EM iR Baf HRSRTER eGpwosiion i

prapeed ditonng preniit, s;vt&femtﬂe)pelerrmm gl ted FrROMhe Btoupaohptifigg a
second bl ock ma rlses@g $at|n units oF

SRR A LT BHLUTo E SO G0 RCR S wEHH ORI Suctyges do

no©fdah Pt pkdinik |b@f3ﬁe SiplisitRinlof GRIRAEY L. MY i nclude a
hydrophilic p mer bl ock conprising repeating units

- 0G5 5 8|S9@%61@h%¥m&@s ahthe prescatrivyshtion. ell gbihy wempenentsipresent

& i

in he TRk rﬁhﬂ&rﬁﬁ@ g%%lgle#%ﬁ ?rv&]fnt R tﬂé)g)élg)ﬁ% zlﬁlginag{ ?ubj ected to high

pol ysaccharid y or
$ %ﬁfsﬁ?qﬂqmm@‘:bFmdm@mﬂgﬁdfammmmpm ;mwmelwgbodmmdntsd:e‘tl&

F o ng repeat nits
P B o R P BT G Bt
nangparsiclesiongposipe &l aramissimg tiomofhe prqpak yestaes progent in the premix in

pol ysaccharide. Such a hydrophilic polymer block can
contain repeating units of any type of hydrophilic
pol yner, such as a pol ysacdBari.de (e.g. pullulan) or
pol yal kene oxide (e.g. polyethyl ene oxide). The

hydr ophobi ¢ pol yner bl ock can contain repeating units
of any type of hydrophobic polyner, such as a

pol ycaprol act one or polyam de (e.g. polycaprol actam.
[0070] I n sone enbodi nents, the hydrophilic portion of
t he anphiphilic entity may be non-ionic. In sone
enbodi nents, the hydrophilic conponent of an



[0071] I n sone enbodi nents, the ionic group may be
cationic. In sone enbodi nents, the cationic group may
be an anmmoni um (NH44), nitronium (NQ2'), nitrosyl
(NO1, hydronium (H30+), mercurous (Hg221, phosphoni um
(PH4+), vanadyl (17024), or salt thereof [0072]1n sone
enbodi nents, the ionic group may be anionic. In sone
enbodi ments, the anlonlc group nay be a fatty acid,
ar seni de (AsBl azi de (N3), %&@ chlorlde
a spaler amppyidhanda thenal H%F&S“P?T&éle(CPP“POSI‘F‘B’d B2 S i de
em]gé}?r%len@ 5F fﬂ@ Qééé’rik inRRGSD BhAS: hFBnatRlsend sRlel Redd,
, peroxi de (0221, arsenate (As0431,
nanap@enhetcem@mmﬁ)ﬂer Hsraereix (BoBErted je high Shest 8T8 04) |

0BT B a0 B PR o B

pm(:@& @pdijcapear eitligh giteer o202 parghiiay for ear(c)@mlzre compositions that
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deshrblefbr e 6BIRRnally Bytbelabeitd bedibBNeY in e prasiabefodhd high
i odate_ 000, iodite 0021, E 0|od|g6211 1, nitrate
sheankEpes isrAppliach o o Bt RpoRmeRs (e igloBicppadeent is
sol@tﬂ@ sPhatft &E‘P U1 medlh BFGE QQ@IHblﬁﬁmﬁlmi ateRia( U6 Hb, the premix).
osphite ( S‘Z{) silicate (SiC32), sulfate (SOX2),
In sdlmlmfd’ddam@lt% g ventippelsush disselufigneeuiesbesting, By thert o
en sulfite (HS031, sulfonate (-S(0)20),

ené £F§Pml€%g5§ 02), formate (HCQO2), oxal ate (C2042),
[Nh%ﬂrogamomxamhoenkﬁﬁzﬂmwummnumamem@@ﬁﬁkﬁ@ﬁ@@ﬁﬁonsme

suc inate 404 f umar at e 2
PR o AP Gt P Portd Ty R A e
meAngle), ()%"31) mo@xﬂl@&ﬁ@pémﬂi hydrbp}mb}taﬁahm(aﬁ(ahie br more mlcelle
cyani de (CN1, hydroxide (O per manganat.e %
compORTaIS ORETRYF ST A e 056 8RB0 Ry acive
ag M&M'dn’fzﬁr ﬁﬁ@@fé@ggmﬁfm@aﬁ%ﬁﬁmt@h' lic ent ity may
onprise or consist of a nucleic acid. For exanple,

np

[OQS% nuEhast ef exdindrypdily ivethe arhyill hwa'aéww sygple agpeous media

thef SAPHLRL Q0 8ish G Bledialof o A BTHOMLIIR S oLcBfIAUI R foc
acl d polyner y an o I gonucl eot | and or

prqzselhtynvmﬂhemt Regesehnatisosmeh animods mdmasncludtrefon exrinegiie, veatdrgsaline

sof PRt PisPur AP ER! hiE AR Hhial it Ly potots

5op0eitiose CRlﬂgHr'ls sﬁnﬁ@smab@mﬂlmh@o't injketion, la:dmwd Rimgepésydms £%

DNA; vira [or, RNA . and/
demr%%ﬁmegtmne s ngeﬁémﬁ?%%ﬂ @NQPN%W% o the like, and
coﬁﬁﬂﬁg5n§@$&6ﬁ| chronnsone (e.g. a yeast art|f|C|a
chronosone) and/or a part thereof;
(003N, EhesAordinery seiAuLtEAE Vi alsp g WH@)Vafeé’f ﬁ@&bﬂeofély media
thﬂ%ﬁ% ﬁé GG QISFJEM}I 'meﬂ A a¥ Hrléglaqgt)b gﬁp&%ﬁ la&doRfhnce with the
et ¢ anal ogues o nucl ei ¢ aci ds, may be
prmadt ivedioor Irummjarﬂbo@dnentfa itheorilmay ¢qmr1§¢ ane pionpss faity acid

orBin o b ugTh Ih BRSPSy AR AN g
digésdbR{ longwiMin &d. ¢. pOsClop ateniftuted &Oﬂlél]lﬂsnhwriwdrocarbons In some
enmbodi nent s, the hydrophilic.c ent
CrB R Lot i R § S bR GH G o persof. Tn some
erRBYRAEME IR ﬁtty béid GEAB YRt OB TLS fatty Iaade)a sdiolhydoftie some .
may be a ﬁ %¥§acchar|de conpased of SI | e %ggﬁ Plg
crbpdimeorhs Pes g ety %ag dr &2l Brge!- l3some
known in the art. Such sugars may include, but are not
limted to, glucose, fructoig gal act ose, ri bose,
| act ose, sucrose, naltose; ehal ose, cell bi ose,
mannose, xyl ose, arabinose, glucoronic acid,
gal actoroni c acid, mannuroni c acid, glucosam ne,
gal at osam ne, and neuram c acid. In sone enbodi nents,
the pol yner may be a hydrophilic carbohydrate,
i ncludi ng am nated, carboxyl ated, and sulfated
pol ysaccharides. In sonme enbodi nents, the hydrophilic



[0075] I n sone enbodi nents, the hydrophilic conponent
of an anphiphilic entity nmay conprise or consist of a
gum i ncluding, but not limted to, xanthan gum
alginic acid, caraya gum sodium al gi nate, and/or

| ocust bean gum [0076]1n sonme enbodi nents, a
conponent of an anphiphilic entity may conprise or
consist of a protein. In sone enbodinents, a protein

a hydrophilic co onent of an hi h|| entit
ORIy M NEBACHEADS MAY b WaRFRIFL 13 SHpAFBBRGBIES. th faty

acGRNEeEY b@&oﬁfhn@dtﬁﬁieﬁ hitd doneBiMiiddimentel BIELEY ¥iPERLE MRS be

that nay be used in accordance with the present
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mef[',‘:ﬂel iR8R s QorAmRfby (ATHAC eﬁ%hﬂ)rﬁﬁts; HacuBRl Bl B A dnsaturated
sone enbodi nents y roﬁ%o I c conmponen
fattyf acahmayr’pmrvht trizies fequrmtl@my conmpri se or consist of

or [ or..salt th er eof n, .
(06 O TBEE chBblithAR! e HiUBR ShudRd B SihiRhe o fhowi
camoitf eerprﬁ;odcayghpﬂaum Ii’l@t[iihﬁ@fpﬁllfﬁlﬁc tstbena,mhmﬁu béienRNbd LY.
.In sonme odi ments, the t roup nmay conprise
lighPesRE s B St ety e aou m ey PR oy
DpaliiSIIAG tol disltvaskeREIR RAGE OIS linb enfQ FRn QDRI L iashid sl
fatty acid group may be a_ C10- 20 fatty acid or salt
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mbodi nents, the fatty acid gfoup
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oiln®A e]nmtsdtam(ag ed - sl darmm)etrighybﬂdiermm tataid dﬁﬁbddahérys geidliisa

o PR P Tt P S e 1 bR G el

adﬁ the cis conformation. In sone enbodlnents a doubl e
bond of .an unsaturated fatty acid may be in the trans

00t or brtablsipils fsoma Pt s B BIRE Meside; it afecot {jmited to,
alhB6hd a &'t'EerHﬁYa‘J%%acﬁﬁ Batfaksu 1B, rgarﬁ(f»t PULYE 1.1r1‘ént £8P rb%%a e, cade

caprylic, capric, lauric, i stic, mitic, st
campmilhi @nela, (etveni earmnayba, qa@m@@mmom@o@ba butters oprenut, cod liver,

coﬁ?@ g nnE?[ T SEé(P @m{.\aéutcéfl E %vg{lﬂé'l&]"m? k}?shoirl]axsged geramol

e| C, cceni ¢
goatdp B@pb bavd) lmizel nugdryssep) mwbwl mmfaw;mmnhdcm gatdialidin,

ar doni ¢ apent.aeno cosahexaenoi c¢,, or
o3 R (095, PACAGE BBRIo FLSE FRE meddoioam sed,
mﬂnyﬁr Ot iuen &0 ) BfthgQorange autiphy, Mairh,i fale Héﬂn&%FﬁBM kemel,

onpri se or, consi. st gf one or. npre bi oconpati
Pes%a/wpbﬁf'&&e Fesd SOPRSPRSh Tige PraTFREsSTRATY. ispiElowar, sepdalwood,
sa§cf&ﬁnz§>é 2 scadRAHBBMO QRANE Shéorflter, silicone, soybean, sunflower, tea

oly(1l i oxan- 2oney), polyanhydrides

tragof lg,éﬁé)@kre Vﬁm@ymalm%)wheabgﬂ%mmw@a thér%qfe Syitable
syHéﬂlet}fc( &ils for use with the present invention include, but are not limited to:
caprylic/capric triglyceride, cyclomethicone, diethyl sebacate, dimethicone 360,
isopropyl myristate, octyldodecanol, oley! alcohol, and combinations thereof,
[0062] Appropriate micelle components may include, for example, one or more

amphiphilic entities. Useful amphiphilic entities include natural entities, synthetic
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hydr oxyal kanoate)), pol ypropyl fumarates,
pol ycaprol act ones, pol yam des (e.g. polycaprol actam,
pol yacet al s, pol yethers, polyesters (e.g. polylactide
and pol ygl ycolide), biodegradabl e pol ycyanoacryl at es,
pol yvi nyl al cohol s, and bi odegradabl e pol yur et hanes.
For exanple, the anphiphilic entity may conpri se one
or nore of the fO||0MAng blodegradable pol yners:
y(lactic acid) colic acid
enhﬁsq; ;a(wl; @ﬁw@ﬁ Het Wéem %W@r%éfﬂil Pathege ﬁwwe?@e}ﬂ some
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po y |de cocaprol’act one), and

momcﬁoy(pmndsafath phdyregricyihgrgeler.de) . [ 0080] I n sone

odi .
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hydmms}ehc&myrbs cAmllybmreciamdd@rthqemf erdiod sielrhinsthe adsanl i c
al ymers.include, for,exanp |c aci

anBONIE Ficy B Gt iy Busheft ot A Al

emE&ﬁ&kMH%%mpﬂlﬂhﬂi@V&hﬁMhaWﬁﬁﬁé ﬁh@@r&ﬁme @r)tﬁﬂ@@ﬂ h{v’ﬂnpounds or
nethacrglate n1noaIK¥ %hac ate copoly

mo&g@plﬁ tha 1yc;|1qs%lf %{gp}éwhlhf)o 9 BB OH {ew gxamples, df)lch compounds or

mof@hﬁgg{cydg ? ?&h?leﬁ'é YLATPES), pROQhYIRESs, c]ﬂ&és)’e(r@!@ tddolipids

poly nethacryllc aci'd anh
fattyeicidy) bilsatida.cmg lsapoainsp Bﬁmgmtaﬂylrmmz #W hyﬂe in food,
| .
cosme{hﬁsggrrlé, %bg?_ng% g;gﬁlemwd]pa?lh% )&dﬂ]ﬂ] 11%%1}19? ni?%@% @ﬁ!er-
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guat ernary anmmpni um gr oups. [0081 ]In SOFE enbodi nts
hy@rﬁahwd%m% In PR EFBPRHMERE: AR O% MIFT PN PPR-2BRpR

cotn M{ssﬁll%l@ﬂl@%e%sogfateﬁ AR MR Th6ther FaISIHRI BB }isséﬁhﬁﬁge of the
yesters i nclude, for exanple, polyal kylene glycols,
mcgwﬂyz(l gbypoientsas @mpmgl@hp deych ap@aﬂpg@ By or may not involve covalent

hn.g%&,// Llé:?%%lo&aﬁ@r{ ?15%?1?181\%(:' cg‘}ale B%IY(#%%}% gileg%b%gqstatlc
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(0631} clisp e sebemuient sl ST CrS RO 4 SBor gy i he
pr&ehﬂaﬁeénm BRS bb %ﬂsﬁhetea?ﬁ@fﬂ oK ndRd MARAdWMI &R ohBAHBIving

and derivatives thereof. | n sone enbodi nents,

differingedseeees Oﬁlwqunhdwum er h}’tbiapi@k&mm B copaiyaofinens: ahe,
an%%}%ﬁélhc_ %@ﬁéfr 15(}?()5 c {nq%kse LY L Bhe hﬁi‘!}ﬁﬁﬁﬁceédn{b%néﬁtaﬁ& bt least one

rolitne este

hydoiphpleie @dmmnenb Hutcynta)m embodiments.the diydiophiisd and “hydrophobic”
Cog‘lr%rail)%/‘ﬂ[ s} !V:é %b er hgiﬁ]rgghﬂw L? %Ap%@)b %Qlla&ve s %B?gﬁo tez ;)r

[0p64)S IOhh@oytiéﬁﬁmlﬂeﬁnen&hﬁﬁqodﬁahmdycbmb@ﬂdnmeﬁd1fﬂs|nrng e eyof

hYé‘fQPi‘ﬁg?%:‘?gMg ebiEy TR eSO RS BRS Y E PRIy PR
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cholesterol ester; diacylglycerol;

polyragry |Tey sgraeprabastimenth4tce P Sagsthera 1o oyPyleEeh|
(DPPG); hexanedecanol; fatty al cohols such as
pol yet hyl ene gl ycol (PEGQ; Eolyoxyethylene-Q-IauryI
ether; a surface active fatty acid, such as palmtic
acid or oleic acid; fatty acids; fatty acid am des;
sorbitan trioleate (Span 85) glycochol ate; sorbitan
nmonol aurate (Span 20); polysorbate 20 (Tween-20);
pol ysorbate 60 (Tween-60); pol ysorbate 65 (Tween-65);
pol ysorbate 80 (Tween-80); polysorbate 85 (Tween-85);
pol yoxyet hyl ene nonostearate; surfactin; a pol oxoner;




surfactant is approximately 0.25:1, approxi mately
0.5:1, approximately 1:1, or approximately 2:1. In
some enbodi ments, the ratio of surfactant to oil is
approxi mately 0.5:1, approximately 1:1, or
approximately 2:1. In certain enbodinents, the ratio
of oil to surfactant is approximately 1:1. [0084]In

sonme enbodi ments, the percent of oil in the
[OO@TTS.O?I{ %&ﬁl%ﬁjnfégo(agﬁé%%( QH aﬁﬁﬂgﬂﬁg t\%g y%@%{)ﬂge % bk st of an
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the conposition from wh nanoparticl es are prepared
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{0073] In some embodiments, the hydrophilic component of an amphiphilic entity
may comprise or consist of a nucleic acid. For example, the nucleic acid polymer may
include DNA, RNA, or combinations thereof. In some embodiments, the nucleic acid
polymer may be an oligonucleotide and/or polynucleotide. In some embodiments, the
nucleic acid polymer may be an oligonucleotide and/or modified oligonucleotide; an
antisense oligonucleotide and/or modified antisense oligonucleotide; a ¢cDNA; a genomic
DNA; viral DNA and/or RNA; DNA and/or RNA chimeras; plasmids; cosmids; gene
fragments; an artificial and/or natural chromosome (e.g. a yeast artificial chromosome)
and/or a part thereof; an RNA (e.g. an mRNA, a tRNA, an rRNA and/or a ribozyme); a
peptide nucleic acid (PNA); a polynucleotide comprising synthetic analogues of nucleic
acids, which may be modified or unmodified; various structural forms of DNA including
single-stranded DNA, double-stranded DNA, supercoiled DNA and/or triple-helical
DNA; Z-DNA; and/or combinations thereof.

[0074] In some embodiments, the hydrophilic component of an amphiphilic entity
may comprise or consist of a carbohydrate. In some embodiments, the carbohydrate may
be a polysaccharide composed of simple sugars (or their derivatives) connected by
glycosidic bonds, as known in the art. Such sugars may include, but are not limited to,
glucose, fructose, galactose, ribose, lactose, sucrose, maltose, trehalose, cellbiose,
mannose, xylose, arabinose, glucoronic acid, galactoronic acid, mannuronic acid,
glucosamine, galatosamine, and neuramic acid. In some embodiments, the polymer may
be a hydrophilic carbohydrate, including aminated, carboxylated, and sulfated
polysaccharides. In some embodiments, the hydrophilic carbohydrate may be one or
more of pullulan, cellulose, microcrystalline cellulose, hydroxypropyl methylceliulose,
hydroxycellutose, 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 introducing a large number
of side-chain hydrophobic groups. In some embodiments, a hydrophobic carbohydrate
may include cellulose acetate, pullulan acetate, konjac acetate, amylose acetate, and

dextran acetate.
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[0075] In some embodiments, the hydrophilic component of an amphiphilic entity
may comprise or consist of a gum including, but not limited to, xanthan gum, alginic
acid, caraya gum, sodium alginate, and/or locust bean gum.

[0076] In some embodiments, a component of an amphiphilic entity may comprise or
consist of a protein. In some embodiments, a protein is a hydrophilic component of an
amphiphilic entity. In other embodiments, a protein is a hydrophobic component of an
amphiphilic entity. Exemplary proteins that may be used in accordance with the present
invention include, but are not limited to, albumin, collagen, or a poly(amino acid) (e.g.
polylysine).

[0077]  Insome embodiments, the hydrophobic component of an amphiphilic entity
may comprise or consist of one or more fatty acid groups or salts thereof. In general,
such groups are typically hydrophobic and can confer hydrophobic nature onto the
amphiphilic entity. In some embodiments, the fatty acid group may comprise digestible,
long chain (e.g., Cs-Csp), substituted or unsubstituted hydrocarbons. In some
embodiments, the fatty acid group may be a C0-Cyp fatty acid or salt thereof. In some
embodiments, the fatty acid group may be a Cy5-Cyp fatty acid or salt thereof. In some
embodiments, the fatty acid group may be a Cy5-Cys fatty acid or salt thereof. In some
embodiments, the fatty acid group may be unsaturated. In some embodiments, the fatty
acid group may be monounsaturated. In some embodiments, the fatty acid group may be
polyunsaturated. In some embodiments, a double bond of an unsaturated fatty acid group
may be in the cis conformation. In some embodiments, a double bond of an unsaturated
fatty acid may be in the #rans conformation.

[0078]  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.

[0079] 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, polycarbonates {e.g. poly(1,3-dioxan-2one)),
polyanhydrides {e.g. poly(sebacic anhydnide)), polyhydroxyacids (e.g. poly(B-
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hydroxyalkanoate)), polypropylfumarates, polycaprolactones, polyamides (e.g.
polycaprolactam), polyacetals, polyethers, polyesters (e.g. polylactide and polyglycolide),
biodegradable polycyanoacrylates, polyvinyl alcohols, and biodegradable polyurethanes.
For example, the amphiphilic entity may comprise one or more of the following
biodegradable polymers: poly(lactic acid), poly(glycolic acid), poly(caprolactone),
poly(lactide-co-glycolide), poly(lactide-co-caprolactone), poly(glycolide-co-
caprolactone), and poly(DL-lactide-co-glycolide).

[0080] In some embodiments, the hydrophobic component of an amphiphilic entity
may comprise or consist of one or more acrylic polymers. In certain embodiments,
acrylic polymers include, for example, acrylic acid and methacrylic acid copolymers,
methyl methacrylate copolymers, ethoxyethyl methacrylates, cyanoethyl methacrylate,
aminoalkyl methacrylate copolymer, poly(acrylic acid), poly(methacrylic acid),
methacrylic acid alkylamide copolymer, poly(methyl methacrylate), poly(methacrylic
acid anhydride), methyl methacrylate, polymethacrylate, poly(methyl methacrylate)
copolymer, polyacrylamide, aminoalkyl methacrylate copolymer, glycidyl methacrylate
copolymers, and combinations comprising one or more of the foregoing polymers. The
acrylic polymer may comprise fully-polymerized copolymers of acrylic and methacrylic
acid esters with a low content of quaternary ammonium groups.

[0081] In some embodiments, the hydrophobic component of an amphiphilic entity
may comprise or consist of a polyester. Exemplary such polyesters include, for example,
polyalkylene glycols, poly(glycolide-co-lactide), PEGylated poly(lactic-co-glycolic acid),
poly(lactic acid), PEGylated poly(lactic acid), poly(glycolic acid), PEGylated
poly(glycolic acid), co-polymers of polylactic and polyglycolic acid, and derivatives
thereof. In some embodiments, polyesters include, for example, polyanhydrides,
poly(ortho ester) PEGylated poly(ortho ester), 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,
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[0082] Suitable surfactants or emulsifying agents include, but are not limited to,
phosphoglycerides; phosphatidylcholines; dipalmitoyl phosphatidylcholine (DPPC);
dioleyiphosphatidyl ethanolamine (DOPE), dioleyloxypropyliriethylammonium
(DOTMA); dioleoylphosphatidylcholine; cholesterol; cholesterol ester; diacylglycerol;
diacylglycerolsuccinate; diphosphatidyl glycerol (DPPG); hexanedecanol; fatty alcohols
such as polyethylene glycol (PEG); polyoxyethylene-9-lauryl ether; a surface active fatty
acid, such as palmitic acid or oleic acid; fatty acids; fatty acid amides; sorbitan trioleate
(Span 85) glycocholate; sorbitan monolaurate (Span 20); polysorbate 20 (Tween-20);
polysorbate 60 (Tween-60); polysorbate 65 (Tween-65); polysorbate 80 (Tween-80);
polysorbate 85 (Tween-85); polyoxyethylene monostearate; surfactin; a poloxomer; a
sorbitan fatty acid ester such as sorbitan trioleate; lecithin; lysolecithin;
phosphatidylserine; phosphatidylinositol; sphingomyelin; phosphatidylethanolamine
(cephalin); cardiolipin; phosphatidic acid; cerebrosides; dicetylphosphate;
dipalmitoylphosphatidylglycerol; stearylamine; dodecylamine; hexadecyl-amine; acetyl
palmitate; glycerol ricinoleate; hexadecyl sterate; tyloxapol; poly(ethylene glycol)5000-
phosphatidylethanolamine; poly(ethylene glycol)400-monostearate; and phospholipids.
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 synthetically in a
laboratory. In a preferred embodiment, the surfactants are commercially available.
{0083] In certain embodiments of the invention, relative amounts of components
utilized to prepare inventive nanoparticle compositions are selected or adjusted to
generate nanoparticles having desired characteristics. In some embodiments, the oil and
surfactant are utilized at a ratio ranging between 0.25 - 10. In some embodiments, the
ratio of oil to surfactant is approximately 0.25:1, approximately 0.5:1, approximately 1:1,
approximately 2:1, approximately 3:1, approximately 4:1, approximately 5:1,
approximately 6:1, approximately 7:1, approximately 8:1, approximately 9:1, or
approximately 10:1. In some embodiments, the ratio of surfactant to oil is approximately
0.5:1, approximately 1:1, approécimatcly 2:1, approximately 3:1, approximately 4:1,
approximately 5:1, approximately 6:1, approximately 7:1, approximately 8:1,
approximately 9:1, or approximately 10:1. In some embodiments, the oil and surfactant

are utilized at a ratio ranging between 0.25 — 2. In some embodiments, the ratio of oil to
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surfactant is approximately 0.25:1, approximately 0.5:1, approximately 1:1, or
approximately 2:1. In some embodiments, the ratio of surfactant to oil is approximately
0.5:1, approximately 1:1, or approximately 2:1. In certain embodiments, the ratio of oil
to surfactant is approximately 1:1.

[0084] In some embodiments, the percent of oil in the composition from which
nanoparticles are prepared (e.g., in the premix) ranges between 0% to 30%. In some
embodiments the percent of oil in the composition from which nanoparticles are prepared
(e.g., in the premix) is approximately 1%, approximately 2%, approximately 3%,
approximately 4%, approximately 5%, approximately 6%, approximately 7%,
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%, approximately 26%, approximately 27%, approximately 28%,
approximately 29%, or approximately 30%. In some embodiments the percent of oil is
approximately 8%. In some embodiments the percent of oil is approximately 5%.
[0085] In some embodiments, where one or more amphiphilic entities is/are utilized,
the percent of amphiphilic entity in the composition from which nanoparticles are
prepared (e.g., in the premix) can range from 40% to 99%, from 50% to 99%, from 60%
to 99%, from 70% to 99%, from 80% to 99%, from 80% to 90%, or from 90% to 59%.
In some embodiments the percent of amphiphilic entity in the composition from which
nanoparticles are prepared (e.g., in the premix) is approximately 75%, approximately
76%, approximately 77%, approximately 78%, approximately 79%, approximately 80%,
approximately 81%, approximately 82%, approximately 83%, approximately 84%,
approximately 85%, approximately 86%, approximately 87%, approximately 88%,
approximately 89%, approximately 90%, approximately 91%, approximately 92%,
approximately 93%, approximately 94%, approximately 95%, approximately 96%,
approximately 97%, approximately 98%, or approximately 99%.

{0086] The percent of substances with surfactant activity in the premix can range
from 0% to 99%, from 10% to 99%, from 25% to 99%, from 50% to 99%, or from 75%

to 99%. In some embodiments, the percent of substances with surfactant activity in the



aci de WHO471. 111 2- Ami no- 3-(11-1-indol-3-y1l)- W
propanoi c acid 2- Am no-3-(4- Y hydroxyphenyO-
propanoi ¢ acid 2- Ami no- 3- net hyl butanoic V acid

premix can range from 0% to 75%, from 0% to 50%, from 0% to 25%, or from 0% to
10%. In some embodiments, the percent of surfactant in the composition from which
naneparticles are prepared (e.g., in the premix)} ranges between 0% —30%. In some
embodiments the percent of surfactant in is approximately 1%, approximately 2%,
approximately 3%, approximately 4%, approximately 5%, approximately 6%,
approximately 7%, 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%, approximately 26%, approximately 27%,
approximately 28%, approximately 29%, or approximately 30%. In some embodiments
the percent of surfactant is approximately 8%. In some embodiments the percent of
surfactant is approximately 5%.

[0087] In some embodiments, the nanoparticle composition does not contain more
than one oil. In some embodiments, the nanoparticle composition may comprise two or
more oils. In some embodiments, the nanoparticle composition does not contain more
than one surfactant. In some embodiments, the nanoparticle composition may comprise
two or more surfactants. In some embodiments, the nanoparticle composition is
completely free or substantially free of toxic components.

[0088] In some embodiments, the nanoparticle composition consists essentially of
water, an oil, a surfactant, and at least one biologically active agent (e.g., and unmodified
peptide). In some embodiments, the nanoparticle composition consists essentially of
water, an oil, a surfactant, at least one biologically active agent, and at least one
substance used to produce and/or preserve the nanoparticle composition.

[0089] In some embodiments, the nanoparticle composition consists of water, an oil,
a surfactant, and an unmodified peptide. In some embodiments, the nanoparticle
composition consists of water, an oil, a surfactant, an unmodified peptide, and at least one

substance used to produce and/or preserve the nanoparticle.

Unmodified Peptides
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Table 1: Peptide Abbreviations
Trivial
namz' Symbols® Systematic Name: Formula

Alanine Ala A 2-Aminopropanoic acid CH,-CH(NH,)-COOH
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acid 2- Am no-3- Asparagi ne Asti N carbanoyl propanoi c
acid Aspartic acid Asp D d 2- Am nobut anedi oi c acid

. 2- Ami no-3- CysteineCys C nercaptopropanoic acid
2-Ami no-4- Gutamne GIld Q carbanoyl butanoic acid

Argining Arg

Asparagine  Asn'
Aspartic acid Asp!
Cysteine Cys
Glutamine  Gln®
Glutamic acid Glu
Glycine Gly
Histidine His

Isoleucine  Ile

Leucine Leu
Lysing Lys
Methionine Met
PhenylalaninePhe
Proline Pro

Serine Ser

Threonine Thr

Tryptophan Trp

Tyrosine Tyr

Valine Val

Other Components

R

Nd

Dd

C

2-Amino-5-

guanidinopentanoic FLN-C(=NH)-NH-{ CH,}- CH(NEL)-
acid COOH

2-Amino-3-

carbamoylpropanoic acid HL.N-CO-CH,-CH(NIT)-COOH

2-Aminobutanedioic
acid

2-Amino-3-
mercaptopropanocic HS-CH,-CH(NH.)-COOH

acid

2-Amino-4-

carbamoylbutanoic H.N-CO-[CH,[,-CH(NH,)-COOH
acid

2-Aminopentanedioic acid HOOC-[CH,],-CH(NH,)-COOH
Aminoethanoic acid CHA(NH,)-COCH

2-Amino-3-(1H-imidazol-4- HS-OO0H
D mcj—‘w
propanoic acid

2-Amino-3-methylpentanoic
acid
Z-Asmno-4-methylpentanoie. (), CH-CH,-CH(NH,)-COOH
2,6-Diaminohexanoic acid ~ H.N-[CH,}-CH(NH,)-COOH
2-Amino-4-

HOOC-CH,-CH(NH.)-COOH

CH,-CH(CH,)-CH(NH,)-COOH

(methylthio)butanoic CH:-S-[CH. ,-CH(NH,)-COOH
acid
zc—;iﬁc&immo% -phenylpropanoic C.H,-CH,-CH(NH,)-COOT

Pyrrolidine-2-carboxylic t s
acid H "

2-Amino-3-

hydroxypropanoic HO-CH,-CH(NH,)-COOH

acid

iﬁr?moé -hydroxybutanoic CH,-CH(OH)-CH(NI1,)-COOH

QHCOOH
2-Amino-3-(lH-indol-3-yl)-
propanoic acid

2-Amino-3-(4-
hydroxyphenyl)- IIU-O—CH,::H@IH}COOH
propanoic acid

2-Amino-3-methylbutanoic

acid (CH.),CH-CH(NH,)-COOH
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G utam ¢ ac dd u2- Am nopent anedi oi ¢ aci d

HOOC- [ CH?] , - CH( NHO- COOH d yci ned yAm noet hanoi ¢

aci dCH, (NH, ) - COOH 2- Ami no- 3- (1Hj n-ij dazoi 4pgai Q nj . f
H stidineH s Hyl)- propanoic acid

2- Ami no- 3- met hyl pent anoi ¢ C2H5- CH( CH3) - CH( NH2) COCH
acid 2- Am no- 4-net hyl pentanoi ¢ acid Lysi neLys K

2, 6- Di am nohexanoi ¢ acid H2, NACl- 121- CH( NH2) - CQOH
2- Ami no- 4-

[0092] As indicated herein, inventive nanoparticle compositions may contain or be
combined with one or more other components. Certain exemplary such other

components are discussed here.

Biologically-Active Agenis
[0093] Any biologically active agents, including, for example, therapeutic,

diagnostic, prophylactic, nutritional, cosmetic, and/or dermatological agents, may be
delivered according to the present invention. Such biologically active agents may be
small molecules, organometallic compounds, nucleic acids, proteins (including
multimeric proteins, protein complexes, etc.), peptides, lipids, carbohydrates, herbs,
hormones, metals, radioactive elements and compounds, drugs, vaccines, immunological
agents, efc., and/or combinations thereof. Such biologically agents may be encapsulated
within, adsorbed to the surface of, present at the interface of and/or present within a
micellar membrane of inventive nanoparticies.

[0094] In some embodiments, the percent of biologically active agent in the
composition used to prepare inventive nanoparticles (e.g., in the premix) and/or in the
nanoparticles ranges from 0.1% —25%. In some embodiments, the percentage of
biologically active agent ranges from 0.1% — 20%, from 0.1% — 15%, from 0.1% — 10%,
from 0.1% —5%, or from 0.1% — 1%. In some embodiments, the percentage of
biologically active agent ranges from 1% — 20%, from 5% — 20%, from 10% —20%, from
15% — 20%, or from 15% — 25%. In some embodiments, the percentage of biologically
active agent is less than 0.1%. In some embodiments, the percentage of biologically
active agent is greater than 25%. In some embodiments, the percentage of biologically
active agent is approximately 0.1%, approximately 0.5%, approxirhately 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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Met hi oni ne Met M (et hyl t hi 0) but anoi ¢
aci d 2- Am no- 3- phenyl propanoi ¢ C6H, CH, CH(NH, ) - COCH
acid Pyrrolidine-2-carboxylic acid 2-Am no-3- Ser S
- hydr oxypr opanoi cHO- CH, - CH(NH, ) - COCH aci d
2- Am no- 3- hydr oxybut anoi ¢ Threoni ne Thr
TCH3- CH( OH) - CH(NE12) - COOH aci d e

2-Amino-5- —
Arginine  Arg R guanidinopentanoic ELN-CENH)-NH-[CH. }-CH(NH,)-
acid COOH

2-Amino-3-
carbamoylpropanoic acid
2-Aminobutanedioic
acid
2-Amino-3-
Cysteine Cys C mercaptopropanoic HS-CH,-CH(NH,)-COOH
acid
2-Amino-4-
Glutamine  Gln* Q' carbamoylbutanoic H.N-CO-[CH,].-CH(NH,)-COOH
acid
Glutamic acidGlu* E* 2-Aminopentanedioic acid HOOC-{CH,],-CH(NH,)-COOH
Glycine Gly G Aminoethanoic acid CHANH,)-COCH

2-Amino-3-(1 H-imidazol-4- - COOH
Histidine  His H yl)- md“m
propanoic acid

2-Amino-3-methylpentanoic C.H,-CH(CH,)-CH(NH,)-CO0H

Asparagine Asn® N H.N-CO-CH.-CH(NH,)-COOH

Aspartic acid Asp® D HOOC-CH.-CH(NH,)-COCH

Isoleucine e I

acid-
Lewine  Len L oeino-dmethylpentancic oy oy cpy cnonm)-coon
Lysine Lys K 2,6-Diaminohexanoic acid HN-[CH,}.-CH(NH,)-COOH
2-Amino-4-
Methionine Met M (methylthio)butanoic CH,-S-[CH,].-CH(NH,)-COOH
acid
PhenylalaninePhe F 2-Srno-3-phenylpropancic ¢y oy cpoviy.coom
Proline Pro P Py‘rrolidine-}carboxyhc { S "
acid H
2-Amino-3-
Serine Ser S hydroxypropanoic HO-CH,-CH(NH,)-COOH
acid
Threonine  Thr T 2-omno-3-fydroxybutanoic oy oy opy cpvmy-coom
2 1H-indol-3-yl)
-Amino-3-(1H-indol-3-yl)-
Tryptophan - Trp W propanoic acid
2-Amino-3-(4-
Tyrosine ~ Tyr Y hydroxyphenyl)- m-O—q:.chm
propanoic acid
Valine Val Vv i;‘fc‘imm"':*‘methylb“ta“mc (CH,),CH-CH(NH,)-COOH

Other Components
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pt net aut s nar eCHOMOCCOM (CH, ), CH CH(NH, ) - COOH O her
Conponents [0095] Rel evant biologically active agents
can be produced or obtained according to any avail abl e
nmet hod or approach. Biologically active agents may
contain, or be nodified to contain, one or nore
noieties intended to facilitate their use or delivery
in conjunction with inventive nanoparticles. Such

nodi fication should not interfere with the hiolo

[0088}t i vRelpver bidhesicalaetive agents pen ReetHCRS Ak taty ac%(i)r%%lg to
any”a‘%gl 1Jb|1ecn%fe% PF@J}: cS%IIBf.' B{b%éléén?%cﬁ»%r&g}éﬁg nial) cHANR, oy

active agents may be det ect abl y
moliﬁfﬂéltcedmmmd/ooe omyrebampmfcwntd@@dﬂm fagilityse welrfv@@ p dobieryiig
conver

conﬁléﬂcm)nt &gé‘é‘jef‘ dlf ed n(%%%f‘srﬁlg% od}f?%ﬁ’odb déh%t ‘&{rfe\’eewnh the

ol ogi ca
bioRSpidaV &:ti@@E bt the ag@t smadoknermibedmheatsamd/nmdl forgemtan 0pt1 ionally

d h
e Gt TR 8, AL Vb By s

an@bd AR Ar¥vidSER L9 folh RO RRoAVERA biBlFed hﬁﬁ' ddtivgy o
an aritibiotic, anti-viral agent, anesthetic,

an agitviedoragul ant, anti-cancer agent, inhibitor of an

[0@% YNy s&fm@ EQbSlAneRY SR bloﬁ)@fc'aﬂ& Medva apEk ﬁrﬂsnﬁﬂletﬁélecule and/or

I - nNeo astic agent ant | gen vacCcCl ne, anti bo
orgdtﬁmanwemahmth phrﬁrmhgepm:atl eq:ts»iltVe In swepernRadimeyity, the blologlcally

contr ol ent rogest a I
ao%‘f‘?aﬁgﬁlgé? % 1‘3?13{1 y 8% rélgsciﬁl n?o%ﬁp sengﬁ B d’r&é\g oh AfEIb o,
an%r@ﬁg@ﬂeﬁr%ﬁlc@d @ﬁ,ﬂmmagﬂa’cgmm ~cadten mednit Onhlbmrdlf en asayuiear

active agent,  vasoactive agent n- st

stexqifal 2897 AN GRPEREEIE: & “eoélas %\?39’?‘5 ﬁPtég’eni HeePgst
anfihdtly~ Jié%bﬁ’@sﬁﬁﬂ bR ptrteniva geadtive Shifth akit@l hgent, progestational

transdermal admini'stration. [0097] The blob glcal(y
agentt s,rmechggwg@, el gesieramE- d@ag;sqggt Antpsye ?tg; fdrenergl blocking

ag@xﬁ?&%ﬁ@,%fcﬁ@\}a!séﬁlar active agent, vasoactive agent, non-steroidal anti-
inflammatory agent, efc. Of particular interest are biologically active agents suitable for
transdermal administration.

[0097] The biologically active agents delivered may 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 bactena to
inactivate the antibiotic (e.g., penicillin and clavulanic acid).

[0098] 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,
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active agents. For exanple, a |local anesthetic may be
delivered in conbination with an anti-inflanmtory
agent such as a steroid. Local anesthetics may al so be
adm ni stered with vasoactive agents such as
epi nephrine. To give but another exanple, an
antibiotic my be conbined with an inhibitor of the
enzyme commonly produced by bacteria to inactivate the
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[00100] In sone enbodi ments, the biologically active
agent may be a protein. As used herein, the terns



[00101] In sonme enbodi ments, the biologically active
agent may be an anti body. In sone enbodi nents,

anti bodi es may include, but are not linmted to,

pol ycl onal , nonocl onal, chinmeric (i.e. "humanized"),
single chain (reconbinant) antibodies. In sone

enbodi nents, anti bodi es may have reduced effector
functions and/or bispecific nolecules. In sone

enbodi nents, anti bodi es may include Fab_fra n%nt .
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vitamn D, vitamn E, or vitamn K [00108] In sone
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[00109] In sone enbodi nents, the nutraceutical agent
is an essential amno acid. In sone enbodi nents, the
amno acid is one or nore of arginine, glutam ne,

hi sti di ne, isoleucine, |eucine, |ysine, nethiaonine,
phenyl al ani ne, threonine, tryptophan, or valine.
[00110] In sone enbodi nents, nutraceutical agents may
include fatty acids and/or omega-3 fatty acids (e.g.
DHA or ARA), fruit and vegetable extracts, |lutein
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enbodi nents, release-retarding ingredients are

hydr ophi i ¢ and/ or hydrophobi c pol yners.

Rel ease-retardi ng ingredients include, for exanple
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enbodi nents, the natural polynmer nmay be a protein
(e.g. albummn), lipid, nucleic acid, or carbohydrate
Formul ati ng Agents [00123] Inventive nanoparticle
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[00131] In sone enbodi nents, inventive nanoparticle
conpositions are fornmulated as a cream The term
"creant refers to a spreadable conposition, typically
formul ated for application to the skin. Creans
typically contain an oil and/or fatty acid
based-matrix. Creans fornul ated according to the
present i nvention nay contai n nanoparticles and may be
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conmposition. Using syringes may be acconplished by
filling the syringe with the conposition. The
conposition may then be topically spread by the
spatul as or swabs, or may bgkexpelled fromthe
syringes onto the person's’ 1001371 I n nmany
enbodi nents of the invention, it may be desirable to
limt delivery of unnodified peptides to only an
i ntended delivery area. In sonme enbodi nents, such
limted delivery may be acconplished by utilizing an
i nventive nanoparticle conposition in an application
device that permts application of the conposition to




Exenplification [001381 The foll owi ng exanpl es are
only intended to provide illustrations of specific
enbodi ments contenpl ated by the present invention. The
exanpl es are not intended in any way to be limting.
Exanpl e |I: Pentapepti de Nanoparticle Fornmul ation
[00139] This exanple presents peptide nanoparticle
conposi tions conprising a nanoenul sion containing a
enta tide, KTTKS I D NQ I S kn wn to
emifee TRy, Gi<ghicah Dot a@f%&ﬁﬂttﬁl@ (R PR By B 3 or
cartidhgliawanme et al ., supra). [00140] A pentapeptide
nanoenuIS|on preparat|on was prepared as follows: 800
£ and 800 ng of Tween 80 were stirred

{00%@68 Oﬁ{v@ﬁ%v#eq%a}égﬁlgé%? %0&%0%$#§Sﬁ§%g Q%Féul[\édw a)%?nn\%ttr'ﬂmn to
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for Qﬁaqocgt?o% th Ff‘l?e séc(i;nd 10 alcﬁl?e% ‘taranﬁ Th 5l %gl%}%lgr t8 ft ¢ sugle%{ OP%(S ﬁ’éaénpé?
invedive @engpaiticle compositions may be formulated in cosmetic or other preparations
intended to be topically applies.

[00124] Human skin comprises the dermis and the epidermis. The epidermis has
several layers of tissue, namely, stratum comeum, stratum lucidum, stratum granulosum,
stratum spinosum, and stratum basale (identified in order from the outer surface of the
skin inward). The stratum corneum presents the most significant hurdle in transdermal
delivery of medications generally, and presumably of unmodified peptides in particular.
The stratum corneum is typically about 10-15 um thick, and it consists of flattened,
keratised cells (corneocytes) arranged in several layers. The intercellular space between
the corneocytes is filled with lipidic structures, and may play an important role in the
permeation of substances through skin (Bauerova et al., 2001, European Journal of Drug
Metabolism and Pharmacokinetics, 26:85; incorporated herein by reference).

{08125]  The rest of the epidermis below the stratum corneum is approximately 150 um
thick. The dermis is about 1 mm — 2 mm thick and is located below the epidermis. The
dermis is innervated by various capillaries as well as neuronal processes.

[00126] Traditionally, attempts at transdermal administration of medication have been
focused in increasing the permeability of the stratum corneum. Some attempts have
included using chermnical enhancing agents that increase the permeability of molecules
through the skin. Some attempts have included using mechanical apparatus to bypass or
ablate portions of the stratum comeum. In addition, attempts have included use of
ultrasound or iontophoresis to facilitate the permeation of pharmaceuticals through the
skin. In most cases, the goal has been to a pharmaceutical agent, typically a small
molecule, through the skin, typically so that an agent may pass to the capillary bed in the
dermis where the agent may be systemically incorporated into the subject to achieve a

therapeutic effect.
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[00141] The resulting pentapepti de nanoenul si on was

eval uated for particle size using the Malvern Nano S

particle sizer capable of sizing particles between

about 0.6 urn - 6000 nm The pentapeptide

nanoenul si on preparation had two particle size peaks

havi ng an average particle size of 106 nm (Table 2).

Table 2: Particle Size Distribution of a Pentapeptide

Nanoparticle Size Range Percent of Particles 10 - 20
{00ARY]13%he present invention provides, among other things, methods of administering

unmodified peptides transdermally that do not require use of abrasive or other disrupting
agents (whether chemical, mechanical, electrical, magnetic, efc.). Rather, the present
inventors have surprisingly found that botulinum toxin incorporated into inventive
nanoparticle compositions 1s effectively delivered transdermally without further steps to
permeabilize or disrupt the stratum corneum. Use of such agents or steps with inventive
botulinum nanoparticle compositions is not necessarily precluded in all embodiments of
the present invention, but also is not required.

[00128] The present invention therefore provides methods of administering
unmodified peptides through the topical application of an inventive nanoparticle
composition. In some embodiments, the inventive nanoparticle composition is applied
directly to the skin and for absorption through the epidermal layers. In some
embodiments, the nanoparticle composition can penetrate the top layer of the skin,
including the stratum corneum, dermal pores, and/or dermal glands, without the use of
chemical or mechanical skin permeation enhancers or other agents that cause abrasion..
[00129] It will be appreciated by those of ordinary skill in the art that inventive
compositions for topical administration may be prepared as a cosmetic formulation such
as skin softener, nutrition lotion type emulsion, cleansing lotion, cleansing cream, skin
milk, emollient lotion, massage cream, emollient cream, make-up base, lipstick, facial
pack or facial gel, cleaner formulation such as shampoos, rinses, body cleanser, hair-
tonics, or soaps, or dermatological composition such as lotions, ointments, gels, creams,
patches or sprays.

{00130} Such formulation of inventive nanoparticle compositions typically includes
combination with one or more excipients such as, for example, fillers, sequestering
agents, softeners, coloring materials (e.g. pigments and dyes), and fragrances.

[00131] In some embodiments, inventive nanoparticle compositions are formulated as
a cream. The term “cream” refers to a spreadable composition, typically formulated for
application to the skin. Creams typically contain an o1l and/or fatty acid based-matrix.
Creams formulated according to the present invention may contain nanoparticles and may

be capable of substantially complete penetration (e.g., of such nanoparticies) through the
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skin upon topical administration. Such a cream could also act as a carrier for
incorporated materials (e.g., for example, for a botulinum toxin).

[00132] Those of ordinary skill in the art will appreciate that inventive nanoparticle
compositions may be incorporated into a device such as, for example, a patch.

[00133] A varicty of transdermal patch structures are known in the art; those of
ordinary skill will appreciate that inventive nanoparticle compositions may readily be
incorporated into any of a variety of such structures. In some embodiments, a
transdermal patch may further comprise a plurality of needles extending from one side of
the patch that is applied to the skin, wherein the needles extend from the patch to project
through the stratum corneum of the skin. In some embodiments, the needles do not
rupture a blood vessel.

[00134] In some embodiments of the present invention, a nanoparticle composition
can be provided in a depot in a patch so that pressure applied to the patch causes
unmodified peptide to be directed out of the patch (optionally through needles) and
through the stratum corneum.

[00135] In some embodiments of the present invention, a transdermal patch includes
an adhesive. Some examples of adhesive patches are well known (for example, see U.S.
Patents Des. 296,006, 6,010,715; 5,591,767, 5,008,110; 5,683,712; 5,948,433; and
5,965,154 all of which are incorporated herein by reference). Adhesive patches are
generally characterized as having an adhesive layer, which will be applied to a person's
skin, a depot or reservoir for holding a pharmaceutical agent, and an exterior surface that
prevents leakage of the pharmaceutical from the depot. The exterior surface of a patch is
typically non-adhesive.

[00136] Those of ordinary skill in the art will appreciate that a transdermal patch is but
one example of a device with which inventive nanoparticle compositions may be
administered. To give but a few other examples, a device may be employed that allows
the composition to be applied without first applying the composition to one’s fingers,
which may lead to undesirable paralysis of the fingers. Suitable devices include spatulas,
swabs, syringes without needles, and adhesive patches. Use of spatulas or swabs, or the
like may require the device to be inserted into a container containing the composition.

Using syringes may be accomplished by filling the syringe with the composition. The
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composition may then be topically spread by the spatulas or swabs, or may be expelled
from the syringes onto the person's skin.

[00137]  Inmany embodiments of the invention, it may be desirable to limit delivery of
unmodified peptides to only an intended delivery area. In some embodiments, such
limited delivery may be accomplished by utilizing an inventive nanoparticle composition
in an application device that permits application of the composition to a target site on the
skin without applying the composition to non-target site areas of the skin. Clearly, a
transdermal patch may be utilized to this end. Alternatively or additionally, if modified
peptides are to be applied topically to only a selected area, other areas may be covered or

pre-treated or otherwise protected from exposure.

Exemplification
[00138] The following examples are only intended to provide illustrations of specific
embodiments contemplated by the present invention. The examples are not intended in

any way to be limiting.

Example 1: Pentapeptide Nanoparticle Formulation

[00139]  This example presents peptide nanoparticle compositions comprising a
nanoemulsion containing a pentapeptide, KTTKS (SEQ ID NO.: 1), that is known to have
biological activity on the skin structures (Katayama et al., supra).

[00140] A pentapeptide nanoemulsion preparation was prepared as follows:

» 800 mg of soybean oil and 800 mg of Tween 80 were stirred in a sterile vial for 5
minutes;

« 8.4 ml water with 0.0001 g of the peptide KTTTS (SEQ ID NO.: 1) was added
and stirred for 20 minutes;

+ The sample was homogenized for 1minute;
» The sample was stirred for 20 minutes; and

» The sample was microfluidized once at 23,000 psi.

[00141]  The resulting pentapeptide nanoemulsion was evaluated for particle size using

the Malvern Nano S particle sizer capable of sizing particles between about 0.6 nm —
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1.7% Total 100.0% Exanple 2: Pentapeptide
Nanoparticle Formul ati on and Transdermal Penetration
with Biological Effect [00142] This exanple presents
pepti de nanoparticles conprising a nanoenul sion
contai ning a pentapeptide, KTTKS (SEQ ID NO.: 1), that
is known to have biological activity on the skin
structures (Katayama et al., supra; incorporated
herein by reference) hi s exanpl enonstrates t
6004 nsp- oB‘i‘ec%ﬂnta@FEt}d@é’&S}oeé‘?PTftl?fép@R‘”’rrﬂl%f%ag R garélfvmzr:yeﬁs having
an SRR p&&m&s&%&ﬁUd@nﬁﬁWﬂﬂ@Q}'C|e in this case KTTKS
( SE 1). Materials and Methods [00143] A
pentapeptlde nanoenul si on preparati on was prepared as

]_cr\?vleleg\fglge 25 I@r&l@&zz&ﬁ%ﬁﬁ%ﬁn%aﬁﬁ%{; eba hde%o? rgtcg of

were stirred In

m nut es;
Size Range Percent of Particles
10— 20 nm 1.3%
21 =100 nm 30.2%
101 — 120 nm 10.4%
121 - 150 nm 22.4%
151 — 200 nm 19.3%
201-300 nm 14.7%
301 — 400 nm 1.7%
Total 100.0%

Example 2: Pentapeptide Nanoparticle Formulation and Transdermal Penetration with
Biological Effect

[00142] This example presents peptide nanoparticles comprising a nanoemulsion
containing a pentapeptide, KTTKS (SEQ ID NO.: 1), that is known to have biological
activity on the skin structures (Katayama et al., supra; mcorporated herein by reference).
This example demonstrates the biological efficacy on the skin of transdermally applying
a peptide nanoparticle, in this case KTTKS (SEQ ID NO.: 1).

Materials and Methods

[00143] A pentapeptide nanoemulsion preparation was prepared as follows:

« 5.6 gofLabrafac WL 1349 oil and 5.6 g of Tween 80 were stirred in a sterile
beaker for 5 minutes;

+ 58.8 g Reagent Grade water was placed in a separate beaker; 0.010 g of the
peptide KTTTS (SEQ ID NO.: 1) was added into the water and stirred for 20
rmnutes;
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58.8 g Reagent Grade water was placed in a separate
beaker; 0.010 g of the peptide KTTTS (SEQ ID NO.: 1)
was added into the water and stirred for 20 m nutes;
~Fhe contents of the first beaker were added to the
contents of the beaker (Le., the water and peptide)
and then stirred for 20 mnutes; and The entire
sanpl e was mcrofluidized once at 23,000 psi. [00144]

Theﬁ@éo%&ﬂmtma&%%rw&e NRRA &ML %b&@nt%ﬁth@\é@ik‘é@{z%d the

s?g\g?@{:%d&&@égéﬁ%@#Egrr%)art| ch\{ﬁﬂ%étv\een gg{)ut 0.6 nm
. a@Q@énti@@&QnﬂM‘%aJBﬂ:r&ﬁﬁ&%lﬁﬁicb dfemmqﬁnul si on
on had an a t i C {,
O o Bl Gao P B SREI oa 3t B pD o R 50 SHusing

the|Mal$brﬁeNan[) @GhaRie sihe caﬁrﬂteaﬂ%mﬂgqﬁrtmcz@mﬂeﬁ la Bt \9eSnm —
then m xed with an equal volume of a skin cream (Base

abquE00zni $he n@t@egfadﬁ nanggRylsign arep#féhorvlaﬂdta@%éeragfh%ﬂ%le size
of Pfli i%mAgaﬁfo@(ml&t& Yis84 &th@@amér g@%&@%&‘i)wq PHR in §20146]

was prepare the sane met hod as
[0&1Hé] Tridwpretapepdde amocmulsemtwastibgn m@e@erpihlad equwAsolatgeda

skih r(1:retah ° g]?agg f‘ﬁﬁ?\ vgn%%é 7&ﬁ=ﬁm L%é\ﬁti g’ndV\ﬁg S\tro%égﬂ Hh 2\1’\5{‘1{15)1*111

pur ch Wer e
cre%mltglsrteld {tlp OWreatnidny 8keanxt | ani mal s were accl [ rmt ed to

cages faor one week roup housed er cage

0g5dbl 1 305! S renstgt SR BtV i Ge T ERkmrn .

Créhﬁg%x&%@ﬂiaﬂﬂ) P dPuad £lﬁie5@f0ﬂae9f&b9és After one week, the
ol | ow ng treat nent paradi gns, were applied: Treatnent

[Oqié?hdl oS v@emfte@%‘ﬁvqre peshspbihyt wirg gpehrproripately 20
orhsHHw NBR 3015 affiveE 2l Qﬁﬁlaﬂaagerg QCCB{na%ﬁ td th%u@%@s 't one week

Cream appI| to their backs wth a gloved ffnger
(gramp housad 5 orieaprr wees per gidubes dafh@d relow) Watiprowdpd wish skesdard

ca ehoaé‘éﬁ %g ahd P I%Q)t 0§ %BSJV ¢ éx?t‘éa rwéeYé’OthQ ?éiﬁy%@éan%@m%@%dlgms
werdipliedl s.

Treatment Paradigms
[00148] Group ! (Control): Each day for eight weeks, 5 mice each had 75 ul of the
Control Cream applied to their backs with a gloved finger until no cream was vistble.
The mice had their backs shaved with an electric shaver two days prior to the first
treatment and, thereafter, in one week intervals.
[00149]  Group 2 (Treatment): Each day for eight weeks, 5 mice each had75 pl of the
Treatment Cream applied to their backs with a gloved finger until no cream was visible.
The mice had their backs shaved with an electric shaver two days prior to the first
treatment and, thereafier in one week intervals.

Assessment
[00130] The skin from the each mouse’s back that was treated with either the Control
or Treatment Cream was preserved and then processed with Masson’s Trichrome
histologic stain. The intensity of the staining was ¢valuated at a magnification of 400x

using on a histologic scale of 1 to 4 for staining intensity: 1 = almost no staining,
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[00149] G oup 2 (Treatnent). Each day for eight weeks,
5 mce each had75 | A of the Treatnment Cream applied to
their backs with a gloved finger until no cream was
visible. The mice had their backs shaved w th-an
el'ectric shaver two days prior to the first treatnent
and, thereafter in one week intervals. Assessnent
[00150] The skin fromthe each nouse's back that was
treated with either the Control or Treatnent Cream was

collnger 8prils avesmeery Hem 2ot aemskspining andiisaat eollagqncid padth, 3
= IH&C@[’&% ?&gﬁlgs@d'h@h[bderné%ﬂrp (ﬁ(ﬂﬁ' %ﬂ 40I 16&&?’6 sctfrnﬂin 'aﬂ@ wWi@Stibrils.
eva magni fication o X using on
hi st ol ogi c scal e of 1 to 4 for staining |nten5|ty. 1=
Reall st no staining, collagen fibrils were very thin,
2 mnimal staining and mninmal collagen fibril
W d¥iksroldgicalmmeREmaée staining and noderate fibril

wi_dth, and 4 = intense staining and wi.de fibrils
[0HSLL,| (Thopvepsy @@@@)&rc e ikt SIS pecTHiEn %d?é%g*e
Trith®hRl Q8 Ga$s. 93 ButQff alpagsisk i Eh'e%ﬁﬁ’olsdh%hﬁ ey \WbinParison, the

Masson's Trichrome stain was 2.33 out of a possible 4

avirpge IHeoloaistsc ek @mwtﬁmeg;sk@&frﬁmm@@ﬁl the Fecagrpent fxjeup was 3.67
t.ol Qg e

oY I, RO St ) BRSPS b

Trcdaperftgmupswar e %’)ntmlr@aspz Bee &gxlrb adersxstnglenof g

t t T { t
PbSbe e e P P 0 Y D RS g
Gr@lflpsSkl n tissue speC| mens from each of the Control and

Tr eat nent Gr @é nt of Skin Thickness Effects
[Oofﬁfffs”ﬂ’?éo pﬁ e§f§| n thickness i s measured

[ooasapg ﬁéhicﬁnés%@gkumh&m@sssméfa%ﬁltedh@mg QISRIH.43@8r ThiBkness
depth (in nm each skin layer follow ng exam nation

Telo delpiraine Ftt@giepthdrrb@sl) sEeach gndyer fllopingsaminakon ki
hls%sl% ¢ WRb3s- CglFIQ g‘z{ﬁg %0%%#% ?ﬁlﬁl/gha? Q28 i8R hefi bhd flaced on a

SSIren trace trix Production
glass slide.

Assessment of Extracellular Matrix Production
[00153] Collagen is a major component of the content of the ExtraCellular Matrix.
Collagen content is assessed using two separate histologic stains (Picro Sirius Red and
Pterocarpus Osun) for collagen in two separate tests of mouse back skin that had
microtomed and placed on a glass slide.
[00154] Collagen content is assessed by using the Western Blot technique to'detect the
hydroxyproline content of a homogenized preparation of the mouse’s back skin.

Hydroxyproline content is representative of collagen content.

Conclusion

[00155]  The result show that, on average, the Treatment Group had statistically more
collagen than the Control Group by histologic assessment. These controlled data show
that the topical pentapeptide nanoemulsion preparation had a measurable biological effect

on the skin when compared to a control cream without such a pentapeptide. Prior studies
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[00153] Collagen is a major conmponent of the content
of the ExtraCellular Matrix. Collagen content is
assessed using two separate histologic stains (Picro
Siri-us Red and Pterocarpus Osun) for collagen in two
separate tests of nouse back skin that had m crotoned
and placed on a glass slide. [00154] Coll agen content
i s assessed by using the Western Blot technique to
haveesh&%t LG pgﬁrdt%xcx&o?' én’a?raf%‘?ﬁ‘e &‘c&&fln @Ltb? ﬁe%ﬁi'
preparatti on bac oxyprollne
modifizhidot (Kasaysmp eade nizad). Vﬁxeﬁeffompﬂhmgiata showttlethe inventive

Conc| usi 0 00155]. . The result show,t hat on ave
R B OB B B G e BRI AR e effects
to the Sin Ok (At thGERWR Yot 8 tael O feh ASpEaS iEiREreasTipe s €

control |l ed data show that the topjcal Eent apepti de

collpgampiednaionnin teskiaragd r%ﬁlt%eﬁ%ﬁaﬁeelas%w& icknes$-ol ogi cal
[O(ﬁ%}e ClrpRRechif@ars Kk P WARE sikRPPAS. 6 al @a ﬁl@ 'Ttréa@flrlelﬁrcﬁ'aﬁﬂ does

wi t hout such a pehtapeptide. Prior studies have shown
haverstatisti¢dly plaipkar diein dzanribt Comtrod Groure Theaequls agtexpiciad to show

talg 194dho & WETERineliololy 8805100 (ARl B Rocobecn danthe
Contaold@up sndas hasmed dy tertwe rlnmhdlegic pteme ndMestarndBlot
unnodi fi ﬁg q[ij?’?ti qe, resulting in effects to the skin
MEABHANLY GhPY PRI HE known bi ol ogi cal action of the
peptide in increasing collagen production in the skin
and resultant increase in skin thickness 01561 The
FxpglaP: SHa BiekR P s GH e e e el qpree
ThIJz%ﬁtT%BHerga@HBpﬂgﬁén Wpep?zﬂéwlsz%ﬁa?ﬁélb Vel (9"’?@153}173%" n
than the Control The resul'ts are”expécted
Cogbamtratiprat) Pmdav@ﬁag’enonah@clfﬂ' reat ment G oup does have
statistically nore collagen than the Control G oup and
as neasured by the two histologic stains and Wstern
(048153} rff—ifiseurammmdemfnsﬂn@mkﬁhx ypwact d)ﬁmaryi@(ﬁmpbm:eﬁtratﬁmiqﬁ peptide
hlckenl ul ar tr XeSti
FEETTBHGTE T e PRI R Ry i N OSEHIT R RPRbYing o
peﬁmtﬂae{@a&{w]@partl cle: Effect of Varying Concentration
of Peptide in the Nanoparticle [001571 This exanple
denonstrates the inpact of varying the concentration
MAatiAepd Wembls t he nanoparticle on the biol ogical
efficacy on the skin of transdermally applyin
(004581 | dEharrmerprasntidescaibedBxamplep 3 r&n@*@%ﬁm@sthat?mlss]

e ept
o e A B oS PR
maeasadby s faderoéesed by a factor of ten or increased by

a factor often.

Results and Conclusion

[00159] The results are expected to show that, on average, those mice treated with the
peptide concentration increased by a factor of ten have statistically thicker skin those
mice treated with the increased peptide concentration. The results are expected to show
that, on average, those mice treated with the peptide concentration increased by a factor
of ten have statistically more collagen than those with decreased peptide concentration as

measured by the two histologic stains and Western Blot measurement of hydroxyproline.
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Resul ts and Conclusion [001591 The results are
expected to show that, on average, those mce treated
with the peptide concentration increased by a factor
of ten have statistically thicker.skin those nice - . =
treated with the increased peptide concentration. The
results are expected to show that, on average, those
mce treated with the pepti de concentration increased
In spﬁléﬁxe&ﬁ&)s E}B{Ilmé)cf %attz?%g Irge gtt@&%ﬁ%lggﬁzlé lg%%@% ff@c!t oﬁ‘gl%nskm of
the pepslgmenbenyldidrevdrize dépesﬂmg@gnhz @haimistiandf Mstlermo@bmf:d
nmeasur enent of hydroxyproline. |In sum these
controlled data are expected to suggest that

Exdvipdd ©QUGRIniRkdrR bf PEnbf@ i KNBndpartidietoFphdi®ibjects to Reduce
noenul si on vari es dependi ng on the concentration of

Skl’bzﬁﬁ de incorporated. Exanple 4: Administration of

[0oPsu)t anﬁ@tekgfﬁ%me&eﬁg&sate@h& BiBlo ARG A DIoR BlShnPan RRAUTE
Skin Lines [00160] This exanple denonStrates the

transigsmaly émlyw@gfaup@aw mgnopaieclluman skin of transdernally
appl yi ng a peptide nanoparticle. Materials and Mt hods
[00161] A pentapepti de nanoemnul sion prepared in

_m_bﬂ@_ﬂ_th Exanple 1 or 2is prepared and m xed

f. Ki
008 G PR e e P HEA T SOt T e 1 or2is
prep&’tbd Mdmixed wﬁhta@ el v inkieof 2 Wk BAdr e (BEIcarIT A ViRRAG2]
Non- Nano Treatment Creamt is prepared by creating
SRR P’be’g‘éléﬁ%ﬁf‘d‘% e @ griiraherada fr Yigd thet restmentcGream.”
{ooaumu nta QiontRbRS TREMEAPORLA s ﬁeslartﬂwcr%amg%xng 4 Ldhne

sane anount of skin cream as was used repare
amwﬁé off pavanertide igiogthaFanioon®slt oi&wat@owﬁwmp@ b thgrgvortexing

: v
wit EARLE g ot 't MG RPN 00 TR B BB,
[00363wag Smdrot Grqané’papneparhébﬂ' Kfexabcmg’the @rmaaamount of water as
1641 Thirt alth ubjects with om nen
g 10k A ot e SRR R By WA et the
Trqahnﬁn@@ﬁ&ﬁﬁged skin) are enrolled in a double-blind,
ceb Il ed, lit- fa ed study with left-ri
W“ﬁéﬁﬂ ond 5y B 31 Y e e wit P@%P%éﬁl%hpﬁﬁ (§ugh; 45 Blerved
in ﬁ@pl&twﬂﬁﬁioﬁ) BMn@%d@i@iﬁ?ﬁfé%ﬁro‘%di poegbubR-BIiHRaH ARBb- controlled
atus. Score of the scale is normal skin with

Spl’é éﬁeé sy Wl@épﬁr@lgéb%qkéw%qna 1AL} subiests arrieTaadrikitios five point
SC&(MYI zﬂﬁfﬂsé&eﬂ Blinkdbe toot?erahﬂ% LBhusO5cor€ g%"ﬁ/ﬂ% £8E%s nd ?ﬁﬁlaslﬂn with

Cheek skin texture Is 0 assessed Iin terms o
a seqrg ef § beipmbdvetedfadiallge)y alah‘dnslnbs)@mm léisthmpﬂrimcnlar or “crow’s

T T e AT
smbetteese (snidoeh HUbLEEHcbbIM). Suﬂj&tﬁh@bﬁ@%ﬂﬂﬂl@d iflifdynighve a score on
1n1té% %ggr{%ﬁlgth@e& 2\% gly\ésreefatgrq "Iq1| gc%no %xse s%g_]%cts I“%h %e pl(i}otographed using
standardized views and distances and lighting conditions.

Treatment Paradigms
[00165]  The patient agrees not to use any facial skin care products for 3 weeks except
for a Control Cream they can use twice daily at 12 hour intervals. After this initial

“wash-out” period, each patient is given two tubes of cream marked “Right” and “Left”
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Treat ment Paradi gns [00165] The patient agrees not to
use any facial skin care products for 3 weeks except
for a Control Creamthey can use twice daily at 12
hour intervals. After this initial "wash-out" period,
each patient is given tw tubes of cream narked
"Right" and "Left" wth a unique nunerical code for
each tube. They are instructed to use the Ri ght Tube

ntherig ilde of the face and.the ;fft Tube on the
SfAMQE aémsrw Rederfgpeach [itbee They #1p insfruqted fpgise the Right Tube on
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CmﬁWQS@@F%@eﬁeﬂﬁﬂﬁéﬂkﬁeglnnlng t he treat ment protocols
fol L,owing fhe wash-out period. In addition, an
observer 6 inded to treatnent status of the subj ect as
[00/]/65] é@letshu estsr bqe@bserh@iresldlpho‘sgmapm a ki §) aneéx? sreekswifieh

f th i {. d
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obskhecr fbﬁﬁdlﬁdtts nﬁit&eﬁﬁ@eﬁﬁd &fdhd @b@boa/y vidhpds, theogubfed Elica g, schee
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scores (show ng skin appearance inprovenent) than the
dlfferences observed bet ween R ght and Left scores for
oup and that the Non- hbno Tr eat nent
[0@6'9119 He'te

GO laE GnGal B%&ﬁﬂeﬁt?}mup

ow that 't top? pent apeptr% noenu si‘on
hapstatdicalty gmattrarhffarembctwam the B@grrend Eefefdcmt texbme scoees
tq a eam W t ho t uch

(sh%lém?gd\gélb Hpggrng%e JERToYem Ptg 9121%1 rétée ng%l%ﬁgnceﬁlg bseryed & %een Rtrq%n
and heft sarms foethicapapbi (dmup had thadibe Noh-Nano a“rmnerp &rburclla sum,
f or muyl u vaI nts and Scope 10003 f oregqi.n
bR EO TR St aEERPHRT TR B Bt Bar P HORTHRP L ooctasion

prépailioh heda SEROLIRMESQS effddor MY @m whin cdipaed &k dohesl

inthe art will recognize, or be able to ascertain

creggy Wishens swé\raepemra%ptrdé and pawkpEr R ENeNpRmCreggahyith the same
ments of the
pefidblptal 8t Sl Rotile n ARGl GofAAN

escri rein se of ordinary skill in
the art wll
Equivalents and Scope

[0003] The foregoing has been a description of certain non-limiting preferred
embodiments of the invention. Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many equivalents to the specific

embodiments of the invention described herein. Those of ordinary skill in the art will
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appreci ate that various changes and nodifications to
this description nmay be nade w t hout departing from
the spirit or scope of the present invention, as
. defined in the follow ng clainms. 10004]1n the clains
articles such as "a," "an," and "the" may nean one or
nore than one unless indicated to the contrary or
ot herwi se evident fromthe context. Cains or
descriptions that include "or" between one or nore
APRERIERAt yRTIQUShaREss andmpdifisttipas Enthisaiceription may bomede
witlRuEddpRAM o FRRn thQspidik br %E d (Sﬁhgﬁr%%t Hﬁ%ﬁn? 2P BBy F3RD
in, enployed in, or ot efw se relevant 10 a gi'ven
'b%®6@8g§H@$ process unless indicated to the contrary or
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or, otherwi se relevant to a given product or process.

oT RHICEHES FrTaNt 1P £ erenpEpdyer aTpiRSeE BRsS indinatedie thersortry on

otl%ﬁ%%ﬁaéﬁefroﬂ fhe Vghibat ap %eﬁ%h&ﬁ&ég%ﬂ%dﬁ%m in which
pernutations in which one or more [imtations,

exgqtlyraag feember afithe groug éspredept invempleyevsin, @totherwise orivanito a

: i r_fromrel evant,.portions .of th
gl‘%rgéc r .“S% i oprﬁgéll:gs' |C]t1 r'odu gué%lglis%fng [ugﬁso?rﬁléordlrg?ﬁ? fp, Wiggh more than
onexcaraloé theamyupchenbers hatpréssntdepapdert iQodr oMeiWiss rekh@itHd a
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nanonet ers and approxi mately 250 nanoneters, m%ereln
sai d nanoparticles conprises at |east one unnodified
pepti de of |ength between 2 and 30 am no acids that
has bi ol ogical activity in the skin, subcutaneous
ti ssue or contiguous nusci@®,““and wherein said
nanoparticles conprise an unnodified peptide whose
am no acid sequence conprises KTTKS. 2. The suspension
or dispersion of claiml1, wherein the majority of
particles have a range of dianeters between
approximately 10 and approxi mately 250 nanoneters. 3.
The suspension or dispersion of claiml1, wherein the



4. The suspension or dispersion of claim1l, wherein
the majority of particles have a range of dianeters
bet ween approximately 10 and approxi mately 150
nanoneters. 5. The suspension or dispersion of claim
1, wherein the majority of particles have a range of
di aneters between approxi n@f,ghy 10 and approxi mately
120 nanoneters. 6. The suspension or dispersion of
claim1, wherein the majority of particles have a

Werdmge of dianmeters between approxi mately 10 and

1.

approxi mately 100 nanoneters. 7. The suspension or

Slaf es:‘}?liéeglgiﬁg% %Jgp?rgln 0 of 61}@1&5 %rtnclé{cr%s esﬁ{\geg ﬁo;ﬁlflation of particles,

apPpivadebthe najdity 0 ga@l@w’s o adibeleerSt:twanoamtreximatdly 10 and
The suspensi on or dispersion of any one of clains 1 -

7, Wmﬁ?@mtqlh 0MBRnmRALes CVRETFiY the PHBIER TS Briverage pfficle size
suspensl n | I
nano éllg{ln'gg)e neen al?’é}o(&sléétg ﬂ I(laagls tﬁ-leofgﬁiano &1813232%%5% ne

Sur h@windsidrs, WiRdréih saﬁnﬁnblblﬁlldﬁsrmdn;bmsed aplepﬂtlode unthOdified eptide
suspensi on or di spersion of cl

nandkiengewibevess AordsVsarming jarigs gwghs bm&%&%ﬂﬂty in the skin,
sur gﬁ%ﬁéﬂéeus‘@ﬁg or conf ﬁcﬂﬁ fn'ﬂE@Eg Jnﬂ%&éﬂ%h@%anéﬂmﬂ@@
suspension or di spersi cl 8, wherein the
nanospiis amrumaji)ﬂiec‘sm)tﬂe sihogd @mimiol acideseguargk gomprises KTTKS.
surfactant, water, and the unnodified peptide. 12. The
suspensi on or di rsion one cl ai - 11

oholBF R g o i Beeapons e o‘ﬁwﬁlﬁﬁ? BUPEY apaf Ifig have a

P Rl dia BRI S R rwkES E;gdmmﬁiéﬂﬂ?@@ an®aRH6Rihatdl§ L@ AR ometers.

bla current seed, bor cade, canonile, canol a,
caraway, carnauba, castor ci nnanobn, cocoa butter,

. cocBhesyspemor pnvdispergiof peeaine br whereiptthomainsiiy of particles have a

ng%ﬁﬁ%gf"? ﬁ’@Hﬁ‘}/"f ! 5%?’5%& 5%%@’21%%‘35% 2{9 and ?ﬁﬁfﬂg&tely 200 nanometers.

j 0j oba, kukui nut, lavandin, |avender, IenDn litsea

cubgha suspBRasies dsﬁblﬂilon Bﬁ&lh@x\i\/l WERIE0 tﬁeﬁﬂ]orma aﬂp:wholasrhave a
seed, m nk, nutneg, olive, orange

orange rou
pal rﬁngp@f dqan@tem%betws@aéwrkélm?é@ly 19@&@1 %Pfoﬁaw%yﬁé%aﬂometm
punpki n seed, rapeseed, rice bran, rosemary,

saf QHE YrajGtRFof particles h
buc&%ﬁor en%@@%ﬁ%&&ﬁﬁon% ﬂgﬁg?awg%%iconeajsoggegnfces aves
sunfdmeef diatregers beeveei hpfrbkieatdly dBakd appreximagely 120 nanometers.
malnut and wheat germoils; butyl stearate; caprylic

tr| ycerlde capric triglyceride; | onet I cone;.
. di ehg PuspEBsnPRsRRTIOR A @é%ls%ﬁereﬁngﬁi, Y 8PP&ticles have a

ny r i‘ %'ﬁ? d1a@ef5?ﬁ9étw@ia+ﬁ g}l)ﬁ'ﬁh)ﬁjla@é]? §03hQ hppr@kﬁiﬂtel?'lg@ Aedometers.

e ol ort c n triglycerides; medium chain
trlglycerldes Labrafac W. 1349; |ong chain

.tr|@hyswnwds&;m&amurabedfGMHBItWh@@@ﬂheHﬁﬂ“ﬁﬁ@ﬁpﬂﬁﬁkébmma

oi l's ther The suspensi r
one e B bt PEq ARBIRT Y 1Bjand pEEE Ay 30 rtfbmeers
The suspension or dispersion of any one of claims 1 - 7, wherein the nanoparticle

is a4 nancemulsion.
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9.

10

11

12

13.

14.

15.

14. The suspension or dispersion of any one of clains

9 - 11, wherein the oil is a nediumchain
triglyceride. 15. The suspension or dispersion of any
one of clainms 9- 11, wherein the oil is Labrafac W

1349. 16. The suspension or dispersion of any one of

cl arpssi@pensich orMigfetich sM2aislig Watdr@ifthd SandeheRi@cdnfifises at
the group consisting of phosphogl yceri des;

pholspsiant @yl @ifedst prssurficisal. vatesyandihe SpReifedineRdds: ne
(DPPC) ; di ol eyl phosphati dyl ethanol am ne ( DOPE)

di o OXVY.RE Jl.et ' : . -

i oF By BHBLaRE S s ATRT A i anogmufsion egmprises
est ghgle@ilag yihglemﬁfeahm, diareyindliycenmbdified pegide;

di phosphati dyl glycerol (DPPG; hexanedecanol; fatty

al cohol s such as,polyetﬁylene gl ycal (PEG; : .
-pol VBK§HsPeRA - BSneEen pf dripks, W f%larté%%koa’&ww ForpRypes a
acl %ngl%lé‘ﬁha SR Falibht, Aated, £l (R Bhfodifibd pefifiel Y

aci ds7 fafty §C| nonogl yceri des; tatty acid
diglycerides; fatty acid amdes; sorbitan trioleate

.( Sp&he 85pemigrcanhgieatieon oSorybinea clabme P aulrlatdere8ptg oil is

20); I b 20 (T 20) : 0
b IR Eolip shrusiag oaimBi B ReE aypanra bapassu.
( Tv‘ﬁ@rgélﬁgt), blaBR LY RALE bBRgt, ABE uftiohiileD BAntPX ¥ elally Efinauba,

monost'earate; surfactin; a pol oxoner; a sorbitan fatty
aci casest @nnauah cagoaduitsr, tapomul.icor diaes coffew icomi, gotton seed, emu,

I |l ecithin; ph hat i i ne; :

p%g g ﬁ&p}%g Y‘W OI? ?sé,gﬁghqigéﬁ#g?,igﬁ{amol, gc?urd,.grépe seed, hazel
phoﬁz&hﬂidsgﬁ ijoBan@kamnlatarphakvendier, adh, Otsepiibieba,
phospha i dic acid; cerebrosides; dicetylphosphate, )
di palapadenis piiossHawi aphgn seedr wradostfpaip peadhitiek, nutmeg, olive,

dodecyl ami ne; hexadegyvl - am pe. -acet yl ] e,

ol yoeh gt ot nFSy B, Ry LY kB Bedhponpy seed
nyT g pki sedd) kapesdral iicdBra (@bdarg e fbyepbandaibod, sasquana,
phosphat i dyl et hanol am ne; pol y(ethyl ene

gl yevpBecBIrshoansatae, padHer istyhca%t?, sgyhpapetunglower, tea

n d{rgé tﬁ?ttléj, "y ba%?%ﬁ[v%? %eﬁnﬂ??{ﬁﬁggt %er& Uflg;%ﬁﬁ @{earate; caprylic

a
properti es; "deoxychol ates; ¢tycC XErins; otropic
sal triglysiide] @prip &iglyagidagenrtanetiiconet higetisyl Spearateo dintgthicone
di spersi on of any one of clains 9- 11, erein the, . .
Sur PERSTEIRFORS MYRBE: migera il %%g@}%?wm@wlcﬁl@&eﬂéﬂk?ﬁm oil;
of | divh] ch AL HBE TaBkdra: WL 1349; 1
surfac (glr}f& @fglgeﬁhﬁﬁ%&‘ﬁ%gt vveengﬁ%. 5. 1 anda,f > One
appelein gl edeyidas; situbyedwilghtreof And Theatsasdes itleme air
di spersion of any one of clains 9 - 17, wherein the
ratj o of surfactant to oiLl is approximately,0.25.: 1 .
by WEP §HPETSHRR OrIEPegiSh BHENTesH CED ar s oY i B sov
of ghaims 9 - 17, wherein the ratio of surfactant to
oil 1s approximately 0:5: 1 by weight. 54

The suspension or dispersion of any one of claims 9 — 11, wherein the oil is a

medium chain triglyceride.

The suspension or dispersion of any one of claims 9 — 11, wherein the oil is

Labrafac WL 1349,
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16.

17.

18.

19.

20.

21. The suspension or dispersion of any one of clains
9 - 17, wherein the ratio of surfactant to oil is
approximately 1: 1 by weight. 22. The suspension or

di spersion of any one of clainms 9- 17, wherein the
ratio of surfactant to oil is approximately 2: 1 by

wei B susBdisiol e dispeREMSHRY Qhe BF SIARASY Or110Whawin the eu@ﬁctam
clains 9 - 17, V\/nereln the'ratio of surfactant to oil

i s iappedrd fratmethy goup chnpistingspfigiospimglycerdess pipwhatidcholines;

naropartica] ghysShyfhedfe Brric Ry Biesdpiostha LSl ke

di s @Epﬁ]&éylé(ypr@fﬁm@fhyﬁdrﬁhﬁiﬁuﬂl OOTMA)8 - 24,

furt her npri sin | east one additi onal ent

thadiolepml@b@mﬂtlwlglwlmecf@&@ﬁéﬂsF%ﬂ%e%‘?mb?%%eg@gﬁﬁ cerol;

CI‘ eates a .
@il Rk R p BT oy BF01 (HRG) hekdibBlesRb oty

anyal@mlmucﬁlaapaﬁjethy}ené' gqrcoB(pEmpebigoxydmeylmeemyh alner; 2
of a nedicanent to attain cosnetic O eut.i c

ben%n'l;aﬁe actipe feigp agiel. wich G%B@H%ﬁl%?f’% pr alieg%ﬁté?ﬂgr : sy gty acid
one_Qq
e dlingg%ék%aer{ﬁg élfﬁtty ci Ebtﬁ)écenaéj fg%{{,y ésé"(g ﬁﬁ&?)?’oﬂ&l&%ﬂﬂ@fea@

S Ub@pha BEPHIFcddhSRiS so&&an bigmotifirade Simpé’ﬁ$lllﬁ)ﬁUSOrbate 20 (Tween-
di sg@r sion of any_ one

iy nelysnrbae 04 (‘#wa%g% ﬁ?ﬁfégf%ﬂeeﬁét (Toge; ééfé%f’ivwbape 80
v%eﬁt 3 %c?&éo‘?ﬁ/age gl ?f‘»@é’enogﬁef)olgf)xyétm&' rhonostearate;

pro ressi o uce severity of, ‘or reduce
i ncideieds; opolbhemén, asorbikam fatiyraesl eskd sutlses sg)rrblgm trioleate;

of
o R B gt AR Ay
aII Y,
S s e,

| nccdelﬁroadesf dicagrlp&hosphatﬂldlwnntgwlphmabﬂylafY§@r§bémmne
one of cl ai,ios

t he ?@E I(EB‘?{n &g;%@gél %&F’C@fﬁ%’i?%t#%ﬁ yce1ool t11%11101«324&3 1@k adecyl
APPEELA] ‘f§<>p?<§p)’1 b ristald; 8abx SpoBkiolly(ethylene glycol)5000-

phosphatidylethanolamine; poly(ethylene glycol)400-monostearate;
phospholipids; synthetic and/or natural detergents having hi gh surfactant

properties; deoxycholates; cyclodextrins; chaotropic salts; and ion pairing agents.

The suspension or dispersion of any one of claims 9 — 11, wherein the surfactant

15 Tween.

The suspension or dispersion of any one of claims 9 — 17, wherein the ratio of

surfactant to oil ranges between 0.5 : 1 and approximately 2 : 1 by weight.

The suspension or dispersion of any one of claims 9 — 17, wherein the ratio of

surfactant to oil is approximately 0.25 : 1 by weight.

The suspension or dispersion of any one of claims 9 — 17, wherein the ratio of
surfactant to oil is approximately 0:5 : 1 by weight.
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31. Use of a suspension or dispersion of any one of
clains 1 -7 or 8 -24 for the preparation of a

nmedi canment to maintain the appearance of the subject's
skin. 32. Use of a suspension or dispersion of any one
of clainms 1 -7 or 8 -24 for the preparation of a

21.Te AP LAORBEnsidh drf Bffersié bBMly@ng of 8RR PLatiewhéeln @y eatio of
i nhibit progression of, or reduce severity of the

wousiifacBBt tolgkis eppwxingpkyrsi by weighi-sper si on of any

one of clains 1 -7 or 8 -24 for the preparation of a

medi.canment to treat, . [ , | Qr atye ' .
22 o R R ] SR o RSBl o o

sev@lrfdcyandio oiDis abpatogate iy depgeecipht.t he at | east one
synpt om associ ated with hypertrophic scarring,

kel oi ds, localized sclerosis, s sf@ggié scl erosis, or.
23.01 hahe SUSRERGTORT EHREFaEn o Fyatets) claimsds e WHRRTLIP i of

of the, %{f@c@?s'a&ﬂxhﬂ?&{)’i?@l%wei-gﬂ?. use of any one of

claime. ereln the nedicanent is prepared to
be adm ni stered by hand. 35. The use of any one of

24.cl alrhs sidpenrsi@Bor ditperaomof iy anedif chinenl % wWhergbathedrapeparticle
be adm ni st elied with a gloved finger. 36. The use of
anySeHengriedlsi ng 26 - 33, wherein the nedicament is
prepared to be adm ni stered with an unprotected

2551 ngge sus?znsifﬂ‘&_ MSRrabn 8Ny Wliaehai ms7 868 = 23Further
wherein the nmedi canent is prepared to be adm ni stered

by eonipidingat 188t ot addiienabompgneshthab fogether wethotbe suspgnsion or
wherein th dj t is. i ni
¢ Fishfoio R oL SRRy oft JyRERE L sbly MpsRER A pstkeef]

claims 26 - 33, wherein the nmedicanent is prepared to
26.be adebni sispetonbt disperspRdlimy. ondQf clHives ds€7 of 8 ady fanae

of clains 26 - 33, wherein the nedicanent i s,pgep?r ed
t 0 Prepadtiom Pk Brediraienthioqtiaiggcosmetic or therapeutic benefit.
27.  Use of a suspension or dispersion of any one of claims 1 —7 or 8 - 24 for the

preparation of a medicament to thicken the subject’s skin or subcutaneous tissue.

28.  Use of a suspension or dispersion of any one of claims 1 -7 or 8 — 24 for the
preparation of a medicament to treat, alleviate, ameliorate, relieve, delay onset of,
inhibit progression of, reduce severity of, or reduce incidence of the fine skin

lines.

29.  Use of a suspension or dispersion of any one of claims 1 — 7 or 8 ~ 24 for the
preparation of a medicament to treat, alleviate, ameliorate, relieve, delay onset of,

inhibit progression of, reduce severity of, or reduce incidence of facial wrinkles.

30.  Use of a suspension or dispersion of any one of claims 1 —7 or 8 — 24 for the

preparation of a medicament to improve the appearance of the subject’s skin.
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41. The use of any one of clains 26 - 33, wherein the
medi canent is prepared to be admnistered with a
syringe without a needle. 42. The use of any one of
claims 26 - 33, wherein the nmedicanent is prepared to
be adm nistered with a device that permts application
of | <ol | et7 &l d €28Mr the

3 1't heﬁgf?ﬁ%%ﬁ?ﬂghﬁ%g%ﬁpsﬁcgﬁéfﬁdg 92) ll}tg gg ﬁléa%rggngo;/ (3[: gsper sion
t 0 meparhtomef a siediesmert to mmistkinrthe Agpearpinee akdeshbigehp skin.
one of clains 26- 42, wherein the nedicanment is
prepared such that all of the unnmodifi p i de

32.ber Hgb e SoReeiat o dparston o By DR RO RS ot €1 24 fr the
26 prefigaidEr £inedichRemadiveayendviats, fhaivadedeberaidhitt
at ?east 99% of the unnodified peptide perneates the
ski progzeBsioMhé onswiugé sexeyitopfeheoghédi ms 26 - 42, wherein
the nedi canent is prepared such that at |east 95% of
t he,.unnmodi fi ed. pept i. ) t he; . skimn. T

3. of B SRR SRS 5 LR, I 268 28 sti%e
I s prephafiedotamdichabniab teegallev@es ohelidnaeurliod, tielag onset of,

pepti de perneates the skin. 47. The use of an ne of
cl ainhibipgogregpon g s3din svsE il PEISHETR lﬂpgieib‘%ee%félg% gt lcast one
such) L 885 L5 LRGeS Sl
per %ﬁagqutsn a?%%@ﬁ‘f%#ﬁ'@%ﬁgﬁgsse 0 ’aliﬁy(ﬁosﬁe 0;1 cl Sacier%;?SlS’
26 systetnic wklerogisnoit dikerrved ilitiamehiraétsri prddpesedsssuctmtlagion of the
at | east _50% of the unnodified peptide perneates the
ski xtragollulyhgaii¥e of any one of clains 26 - 42,
wherein the nedi canent is prepared such that at | east
25% WOTRELE LaEnPEPt b5 ey RS TBRE BsditAtBerithé Prep®@d to be
34'TheTgég§€2$aa2y one of claifE 26 - 42, wherein the:
medadamixidred by pampar ed such that at |east 10% of the
unnodi fi ed peptide perneates the skin. 51. The use of

35280l RS 2 0 S RS RS e o e
PephiAfiRGEIRAaSIbRAL BideR. |

36.  The use of any one of claims 26 - 33, wherein the medicament is prepared to be

administered with an unprotected finger.

37.  The use of any one of claims 26 - 33, wherein the medicament is prepared to be

administered by a device.

38.  The use of any one of claims 26 - 33, wherein the medicament is prepared to be

administered with an adhesive patch.

39.  The use of any one of claims 26 - 33, wherein the medicament is prepared to be

administered with a spatula.

40.  The use of any one of claims 26 - 33, wherein the medicament is prepared to be

administered with a swab.
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52. A net hod, conprising steps of: provi ding a
prem x conprising an oil, a surfactant, water, and an
unnodi fi ed peptide of | ength between 2 and 30 am no
acids that has biological activity in the skin,

subcut aneous tissue or contiguous nuscles, wherein

41,52 Ph@RQPIRY bid E6cISIHEIG STB, Wctbio@ithédiechnanis piepared o be
whose am no acid sequence conpri ses KTTKS; and

subijdsainisteged wish prsgringe woshelghicsiéar force or high
pressure honogeni zation for a period of tine and under

condj ti ons whi c hi_ev. el f
2 o i 0R o PERb6 S, NSRRI hap sl pol
cl ahdmipdtervd@itRiatleiive teh @progits spplifaini afghd hispgnsém or t 0
hi gh shear force or high pressure honpgeni zation is
ac hiienession (o #iaEgdHite Py oithey apRYHIEEE ARWEBTOR PLI m

52, (WRRGEH B hOPLFA LRl lgnd surfactant i n the

“ranges en approximtely 0.5: 1 and
approximately 2: 1 by weight. 55. The nethod of claim
43.52, Théreseaifrany bae patihonsZ6 042, wincis ihd medigamentris prepared such

prem x |s.approximately.0.25 : 1 ight. 56. The
et Watelb o B &nmpy l,edﬁaﬁﬁﬁlfgﬁ ookt BEEROF o 1 "and
surfactant in the premx is approximately 0:5 : 1 by

44 el @Fk% nsef-any Bfe BEEIARE Y — ab alRerSid thevhediRhMekl€ pfephied such
of oil and surfactant in the prem x is approxi mately

1: thabst loast §9f.of B8: unbhedified peniide Peanesion tBeskipher ei n
the ratio of oil and surfactant in the premx is

45.3PPERX LI, (gf%ln\j/ o%é ofL clg%ns\/\% 9% wherein the medicament is prepared such
that at least 95% of the unmodified peptide permeates the skin.

46.  The use of any one of claims 26 — 42, wherein the medicament is prepared such

that at least 90% of the unmodified peptide permeates the skin.

47.  The use of any one of claims 26 — 42, wherein the medicament is prepared such

that at least 75% of the unmodified peptide permeates the skin.

48.  The use of any one of claims 26 — 42, wherein the medicament is prepared such

that at least 50% of the unmodified peptide permeates the skin.

49.  The use of any one of claims 26 ~ 42, wherein the medicament is prepared such

that at least 25% of the unmodified peptide permeates the skin.

50.  The use of any one of claims 26 — 42, wherein the medicament is prepared such

that at least 10% of the unmodified peptide permeates the skin.

51.  The use of any one of claims 26 — 42, wherein the medicament is prepared such

that at least 1% of the unmodified peptide permeates the skin.

52. A method, comprising steps of:
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53.

54.

55.

56.

57.

58.

59.

60.

61.

59. The nethod of claimb52, wherein the ratio of oi
and surfactant in the premx is approximately 3 : 1 by
wei ght. 60. A suspension or dispersion of any one of
claims 1 - 7 or 8 - 24 for use in nedicine. 61. A
cosnetic nethod, conprising steps of: providing a

subj ect ;pr8Rding a premix@SHTh i SA LA Hig A faAbTRRE tvaad, zald an
suspen3|on or dlsPerS|on of any one of cl ai s -

8 -unzzpdifged mndve bngthéq@p@%ma?n@@ 3 arpine asids Jﬂéaétha%b@ﬂa%ﬁcal
Or atcawty n t‘]"néa sl%n %CI%BR&O% Wik oq oflth§.10§19 %lﬁgfés,‘c‘w@f&ﬂ 'said

nanoparticles comprise an unmodified peptide whose amino acid sequence
comprises KTTKS; and

subjecting the premix to high shear force or high pressure homogenization
for a period of time and under conditions which achieve a suspension or

dispersion of any one of claims 1 —7 or 8 -~ 25.

The method of claim 52, wherein the step of subjecting the premix to high shear

force or high pressure homogenization is achieved by microfluidization.

The method of claim 52, wherein the ratio of oil and surfactant in the premix

ranges between approximately 0.5 : 1 and approximately 2 : 1 by weight.

The method of claim 52, wherein the ratio of oil and surfactant in the premix is

approximétely 0.25: 1 by weight.

The method of claim 52, wherein the ratio of oil and surfactant in the premix is

approximately 0:5 : 1 by weight.

The method of claim 52, wherein the ratio of oil and surfactant in the premix is

approximately 1 : 1 by weight.

The method of claim 52, wherein the ratio of oil and surfactant in the premix is

approximately 2 : 1 by weight.

The method of claim 52, wherein the ratio of oil and surfactant in the premix is

approximately 3 : 1 by weight.

A suspension or dispersion of any one of claims 1 ~ 7 or 8 — 24 for use in

medicine.

A cosmetic method, comprising steps of:

providing a subject; and
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administering an amount of a suspension or dispersion of any one of
claims 1 —7 or 8 — 24 to improve the appearance of the subject’s skin or to

maintain the appearance of the subject's skin.
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