PEPTI DE NANOPARTI CLES AND USES THEREFOR Rel at ed Applications [0001] This
application clains priority under 35 U . S.C. 119(c) 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 reference. Background of the Invention [0001] Pepti des have been
shown to have beneficial cosnetic and therapeutic effects on the skin. In
experimental nodels, short peptides (of length up to 30 am no acids) have
been shown to stinulate coll age %;omﬁh in the extra-cellular matrix of the
okin, which may i mEFGVADENANBEARHREES AN GSESEHRBEFOR | nprove t he
heallng of damaged skin (Katayama, et al., 1993, J. Biol. Chem, 268:9941;

i ncor porated herein by referendﬁ#mf$6ﬂph¢@@ﬂ%ept|des have al so been shown
to decrease the appearance of winkles through the nodul ati on of enzynes

t hat i nfl Utk rrﬂb@@ppircan@m 2ige prionty undertShd/. %ﬁs&ﬂ EYelin ey Ippavingorshe  ski n

that cont E;Lt %ggﬁcﬁu E%W%%OP%%F%% bet POR06 EJT%@L 11§Y“)[[0Q L 31:832;

i ncorporate ern by’ re 2r ence Wever, najor
achi evi ng Thhentjpot@ninisall tted8detipticaivd ateharoapeattd lmereﬁfometf@“emfe t hese peptides
i n humans has been the transdermal delivery of the peptides across the
outer skin barrier (stratum orneurrnl)(J ggl# ﬂw ite of biological action,

fa&rg Yy iy

e.g., the extra-cellular ?§°8F '%ﬁwcle (Robi nson, et alL,

2005, Int ional.J. net c Scienc © incor orated reinb
2o ot oo ORTE' o BRidd R Ry ER %?weﬁﬁlsﬁceofwa R IR ont | des
i N humans on ttRekpepi b@@ﬁm&ﬁﬂ&n&@& mrttpepm@mfc;caﬂg{hwprmdo ﬁm&@ dopsttaee addi ti on

of chem cal npieties s S but n imted t acet nd/ or | m t oyl
groups ( REEANEGHD togimyfa ate %@ﬁgeal)go é%@eéwéwe&'aﬁr REUTYac R FBnenihe

di sadvant @f&?%ﬁrob@ﬁ@ﬂﬁ&aiaﬁ%’of@kﬁ aSXRB RS InyRoRNHe hidaliRy @m&ugamm whi ch
negatlvely i npact the commercial manufacture of a product contalnlng t hese

pept i des. UEHaRRag al‘mkﬁ%ivéé’fqloq;&e”bf%?ﬁ%“bé‘"ﬁf’ﬂ’(&‘@é@dé’éiﬁl%\))é@ fgectlase t he

bi ol ogi Ca'l\/[@?f‘iéd‘ﬂef;ﬁ’de@f]avtef&?so@)%&{«!h@@m'&)’déiﬁ‘e%eetﬁ%ﬁﬂaﬂaﬁ&: o@l&)rﬂnkltehh}&lgﬁ' nd at the
cellular receptor site of biological activity (throu for exanple, steric

i nt er f er effeapodulaos ofeiikymep thet ipfdiggceanpssler Wtraﬁlop&mtg%l@%%t is |less
ef fect | ve  pih AV fiohR « EiREHRSHINE DO 2062 Slirgh NET apeuti C

pur poses
31:832; incorporated herein by reference).
[0002] However, a major problem in achieving the potential cosmetic and therapeutic
effects of these peptides in humans has been the transdermal delivery of the peptides
across the outer skin barrier (stratum comeum) to the site of biological action, e.g., the
extra-cellular matrix or underlying muscle (Robinson, et al., 2005, international J.
Cosmetic Science 27:155; incorporated herein by reference). To achieve the delivery of
transdermal delivery of the peptides in humans, the peptides have had to be chemically
modified by the addition of chemical moieties such as but not limited to acetyl and/or
palmitoyl groups (Robinson, et al., supra). These chemical modifications are
disadvantageous because they are expensive and time-consuming, which negatively
impact the commercial manufacture of a product containing these peptides. Chemical
modifications of the peptides can also decrease the biological activity of the peptide by
decreasing its ability to bind at the cellular receptor site of biological activity (through,
for example, steric interference), thus making it less effective. A peptide that is less

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



Conparably, a peptide that is |less effective biologically would need to be
adm ni stered at higher levels to achieve its desired biological effect (if
the effect were even possible), which would be a cost disadvantage for the
commrerci al manufacture of a product. Sunmmary of the Invention [0003] The
present invention describes nanoparticles that incorporate unnodified short
peptides (2 to 30 amino acids long) that are biologically active agents in
the skin (including epiderms and derm s), sub-cutaneous tissue (including
adi pose tissue), and conti guous scl.es. [0004] | pventive nangparticles can
be applie@OFBmFWéﬂ§%PH£H¥mdS?ﬁHﬁ E?Wﬂyﬂoggﬁg eﬁﬁﬂ%?@“?ﬂﬁgﬁ??Ve
nanopart i gl.686 186N 8 Yeidve M9 968aBlolbelal MBLY(iDhe bifzotBRRAtEsHBIRYL I des to the
subj ect . [5005]Inventive nanoparticles can be applied to the skin as a

si mpl e su¥pishaiosk tsra @ptslied wingre S the SosENSHFRIANBHECYFE HheMECRKLi pi ent s and
prepared as a formulation such as, but not limted to, a skin softener,
nutrition lotion, cleansing |otion, cleansing cream skin mlk, enollient

| oti on, massage cream enol | iSemmeryefihe laretian base, |ipstick, facial pack

or facial , C ' = Pﬁﬂ@@@ﬁl bRARESMAQRAY cl eanser,
hair-tonig@@kgndhgggﬁé?éQgﬁgkgg$%§%%ﬁ%gﬁ?§ éoﬁbogP?Fon (gpg. | otions,

0i nt ment s shoyigheptidas (2 o), anpad addsdong) thas predydygicallp 00BE Fhtnss inttheskpr esent

i nvention,pr.ovi des syste and ¢ Lt f.. . - . del i very of
unrodi 1 e8HRSES AL BT e PRd: SRRl s bRl AP EEEET B 2 TR
abil ity teordighowsenysclpepti des without injection and further w thout a

requirenment for chani cal aor chem cal ..abrasi on alteratjon of skin.
Addi ti onallﬁﬂgaﬁanﬁvﬁg v %B?R?Hédeéﬁmg%? quilflfpﬁogﬁﬁjs?(ill}? zaesuiﬁﬂﬁ%b?l % |n%d pepti des,
t her eby siempbdifyitignandvd edoisirigestabieie eosinsddmplrdetiviey bbincaporbtadent i ve
cosnetic and/or p?arnaceutical preparations and, further, preserving

bi ol ogi caPe{es PitR§SU8KECt he pepti de.

[06005] Inventive nanoparticles can be applied to the skin as a simple suspension or
dispersion or mixed with one or more excipients and prepared as a formulation such as,
but not limited to, a skin softener, nutrition lotion, cleansing lotion, cleansing cream, skin
milk, emollient lotion, massage cream, emollient cream, make-up base, lipstick, facial
pack or facial gel, cleaner formulation (e.g. shampoos, rinses, body cleanser, hair-tonics,
and soaps), and dermatological composition {e.g. lotions, ointments, gels, creams,
patches and sprays).

[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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Brief Description of the Drawing [0002] Figure 1. Hi stological Analysis of
Mce Treated with Peptide Nanoparticles. Shown are photom crographs of skin
ti ssue stained with Masson's Trichrome stain. The average hi stol ogic score
was 2.33 out of a possible 4 in the Control G oup (nanoparticle

formul ati on wit hout pentapeptide). The average hi stol ogic score was 3. 67
out of a possible 4 in the Treatnent G oup (nanoparticle forrmulation with
pent apeptide). Definitions [0007] Abrasion: The term "abrasion," as used

herein refers to any neans of altering, disrupting, r ving, or destroying
the top | fEplagen WH%O%P?%@CPWGSO%F %’ﬁ%g%l Wé’[ﬂgg,sc gl"’ééggﬁ Meéférs to a
nmechani caldiBansinQhe Bleh®lchGroufl(rRhsRENGforh@ERBA With pedfapgfiity Oyi ng the top

| ayer of the skin. In sone enbodi nents, abrasion refers to a chem cal neans
of altering, disrupting, renoving, or destroying the top |layer of skin. To
give but a few exanples, agents sughgafomxfoliants, fine particles (e.qg.

magnesi um or al um num parti cl esg’r,a acids (e.g. al pha-hydroxy acids or

bet a- hydr 83097hci déyasioal dbhirs, “abragiocatsischbirainirgers tq #iydessas eff | per neati on
enhancers h g ri r Eof Bongvah. (e. 9., U S

Pat ent Pugﬁ#glﬁt ?%Héﬂ%%ﬁ 8@%1@%?%@65@7’?%3% tﬁ%&_ PCT Publ i cation WO

04/ 06954; embbddintntwhibekioarder: hcompadwraicddndaes &f altctng, defuptiencalovitgadr G aham
(e.g., U S  Patent 6,939 852 and U upl | cat i 93624; both
of whi ch §?Sér o?llr?g(%i}ept%? g‘?’ %rd)§%1§rsg}nh 55 r%%@grogﬁ%een)ﬁ,’ Qéer%sg&, Ijege?S etgg% géerg]g%d to cause
abr asi on. nféhnsaduttatng, diageny fFenavitighar destsdiintd the wptldyer airskinniTol givagdpit eci at e
that a particul aﬁ

agent y C e ahrasi en_present at one
concent r af O AmHICs; %eﬁtéé%giaéf’?fgﬁar\ﬁ’ ?He Bar@ags\rl@ﬁbwggnﬁlﬂ@rwgf&%?ug} but may not
cause albr @sﬂtiel@s)tléitdciﬁr(_egi dlﬁkﬁﬁk@gioxgiaéidyﬂﬁe&in}ﬁﬂgoxy'ﬁbigs), aledteleey @dus%t a
particular materjal is an "abrasjve agent" depen cont ext . rasi on can
readi |y babradeRnsagneyl P%@&@loafenm?fhg‘@ aéﬂ’iOPEF‘?qSﬁﬁ{eﬁ’go%anpF’oyy exanmpl e by
observat i @Rn&fan/(BINEES PRk Fubiiéaaibho1000/000 198 254 O0SATI6RY anldiPEITO! OQi C
exam nation of skin showing alteration, disrgﬁgltion, renmoval , or erosion of

the strat GHPEGHILMO PHHOST i ofovhichi e inparperated hasPdiviciorarth 24 ni no acid,” in

i ts broadefin.ffRIe U £ ahfhse b @Vant 0P PURM: AIEHon SURSIRAL thhalr can be
i ncorporated into a pol ypepti de chain. I'n sone enbodi ments, an amino acid

has the gehéthaire Bcerperrigh EcTPNYCEICRY- COCHE SMCEGRECABTEEFRENDS, an ani no
acid is a patuyal U QEHMY sk M AQuiAGhStecih® 1HPIBarBARAGLIR MG cad® ani no

acid is a synthetic am acid; in sone enbodi ments, an amno acid is a
D- ani no aebwsion wheoprescahtiot pueriTation oaif #ercatioe wilh canCLmIRIONST aci d.

" St andard i id" f ] 1 ) o ¢ -
andar Figéﬂtsn%utarﬁéag%ot'é s?ﬁ‘tﬁastu% Y foexreﬁ'tec_ugﬁ’é\gg&ﬁéess. ﬂﬂg,%l%ﬂ'ﬁr 8t Q acl as

comonl y und 1 n urally occurring pepti "Nonst andard am no aci d"
ref ers t o panigulaninmerial is an “abrasive agent” depends on context. Abrasion can readily be

assessed by those of ordinary skill in the art, for example by observation of redness or
frritation of the skin and/or histologic examination of skin showing alteration, disruption,
removal, or erosion of the stratum corneum.

[0008] Amino acid: As used herein, term “amino acid,” in its broadest sense, refers
to any compound and/or substance that can be incorporated into a polypeptide chain. In
some embodiments, an amino acid has the general structure HyN-C(H)}(R)-COOH. In
some embodiments, an amino acid is a naturally-occurring amino acid. In some
embodiments, an amino acid is a synthetic amino acid; in some embodiments, an amino
acid is a D-amino acid; in some embodiments, an amino acid is an L-amino acid.
“Standard amino acid” refers to any of the twenty standard L-amino acids commonly

found in naturatly occurring peptides. ‘Nonstandard amino acid” refers to any amino



acid, other than the standard am no acids, regardless of whether it is
prepared synthetically or obtained froma natural source. Am no acids,

i ncl udi ng carboxy- and/or am no-termnal am no acids in peptides, can be
nodi fied by nethylation, am dation, acetylation, and/or substitution with
ot her chem cal groups that can change the peptide's circulating half-life
w t hout adversely affecting their activity. However, as described herein,
the present invention is specifically directed to "unnodified peptides"”,
meani ng peptides that have not beep chenjcall dified in order to
facilitat 88roBEhafle Ydadgappgoictelcpy ?.Ofﬁyhe%gr LEiPEP2Ry participate in
a di sul fi dentkoRely dritBtaiRl MonAdhad@aldehde. AmidéSRMs] indiedishamgRabing/oM th "am no
acid residue,” and may refer to a free amno acid and/or to an am no acid
resi due ofMEopEPERINYEMinG acigs|in peEdesy farkeiRodifics vt A F IR eI dHtiPtWhi ch t he
termis ugedy el BRTorshbdihiBh Svith QiRr EHcBfc R8NP @S Hn Ofange ﬂh@?éﬂi‘d@s of a
pepti de. [00)69] Animal : As used herein, the'term"animal™ refers to any
menber of cirprdatagihattlifk witheo pdversalygoiretingribatiauit. stoweysy, aaflescilefler s to
hunans, a . < i REF-Yall " refers
to non- hu%ﬁﬂ%ﬁ}?#&%@t%&ﬁ%ﬁk gigfgélg%dl gt\%g:{%pl%egﬁta %C?Eg&c%?bt é@%ing%oodi ment s,
t he non- hpegtileathanisve net lmemetremedally swodified an orddgnfacilaatooumbicva rat, a rabbit,

key, h : g d ' I
2 o). sBnffh Rl Ay BRSER: pETbk Suy L TBAF, reBRORL R Py oL SO
reptil es, aeidphivsedinsrchfmghbly st/ ‘eminvacasesidue, "sodemae ndfadd adrt smiran ani nal

may be a tr.gnsgeni c_ani nal eneti.cal |l y-engi.neered ani.mal., and/or a cl one.
00107 Apprb R epEieyn SRtk RAeR Pepelis” P Ilne aBhr BT kiR ag GRPR. Spouc
as appl i edvhich theRrd s W¥ed @hatbdriesfets to iafitee hMdo, actdedr @ i&idue ofla yeptide that i s
simlar t tated reference value. Ip certain enbodinents, the term

" appr oxi ma @R * Gprmalh e Rerlidis 5 Ao SOPS LAY S TRER Al | wit hi n
25% 20% aAD% kih8%6m. 1in%pmd efbodib¥ats, 1 4mal 3¥ershd Yamdrkat adPYagAH 8% 7% 6%
5% 4% 3% 2% 1% _ or less in either direction (greater than or |ess than)
of the st&PErnmameriaseae saPermERtc aumat Hefelite B P HPEIERalb EHERWAgE evi dent
fromthe GORLRIpeRX A8 REtaMEHIRdRHGRs, HeHBE huMRhilmeNe e eflmkdPP Hfa a possi bl e
value). [0011]Biologically active agent: As used herein, the phrase

"bi ol ogi c&pdep’ 4B 2 akentabbit afeandey. @ damy SuBsheRcEtehuPTRES BEPTYity in a
bi ol ogi cal iggy% SN AR HmeR s I AN inc FRE, tuP St ABCENitd S UBSAANE Sihiflat . when
adm ni stered to an organism has a biological effect on that organism is
consi der edentieshanpiilypmsgiigapndjoraearing.eln sopesambpdimgntiramayod mgehe 8, where a
protein Ol QLIRS e tichlPLAMERL L b6 doROr L1 ON Of that protein or
pol ypeptide tthat sharés at [‘east one bi ol ogi cal activity of the protein or
pol ypept i de01i0§ t yipiveadrharely efensaithetem, e tamt Gipplosipated)’| or “aedut.Ved' porti on.

applied to one or more values of interest, refers to a value that is similar to a stated

reference value. In certain embodiments, the term “approximately” or “about” refers to a
range of values that fall within 25%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%,
11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, or less in ecither direction (greater
than or less than) of the stated reference value unless otherwise stated or otherwise
evident from the context (except where such number would exceed 100% of a possible
value).

[0011] Biologically active agent. As used herein, the phrase “biologically active
agent” refers to any substance that has activity in a biological system and/or organism.
For instance, a substance that, when administered to an organism, has a biological effect

on that organism, is considered to be biologically active. In particular embodiments,



[0012] Botul i mrem toxin: The term "botulinumtoxin," as used herein, refers
to any neurotoxin produced by C ostridium botulinum Except as otherw se

i ndi cated, the term enconpasses fragnents or portions (e.g., the light
chain and/or the heavy chain) of such neurotoxin that retain appropriate
activity (e.g., nuscle relaxant activity). The phrase "botulinumtoxin," as
used herein, enconpasses the botulinumtoxin serotypes A, B, C, D E, F,
and G Botulinumtoxin, as used herein, also enconpasses both a botulinum
toxin conplex (i.e., far ex l e, the 300, 600, a 900 kD conpl exes) as
wet | "ot RS Fi ety B Rseicify aestptinti BRI Rt 1 oxi n (1 - o
for exanphelypabiaeithald@rek B)least ferbidlbgehl Betvity ion thaptxh Br pdigpegedd ived as a
botulinumtoxin that is isolated, or substantially isolated, from other
prot ei ns, WPHEIUERTHES? &% eiticlPHet! Y126V PBSR i num t oxi n conpl ex. A purified
toxi n may [mﬁzgr e Blind R i SPRAMAE LoRMduRkSHEr aPh¥d heid! @RFAD ahan 99%
pure. Those of ordinary skill in the art will appreciate that the present

i nvent i on POl redvreddyy Glosiariympartingnl Breepbiratierype bdtcatetribgdct®xi n.  For
exanpl e, BRI AUTRLN dr Bbri Bl AR dANERI: U okl BLESEMLe] nvent i on
may be iso?at é’la‘b To C;Inosot ?{)dll uére(ne_ ot ul igg(rPllum may be qh%ﬁ% cgll fy s§/nt hesi zed,
may be pr oducedintkst oridin apmedripte dctieity, (eign meusplo stlaxgal dctivity) od haplirash ot her t han
Clostridiu IB&%HI 1) o éb%l (.61 ] riion: ed herein,
t he phras egaa c a"lr0 g%{t er iugetdichgre[blg(rg IO%&(@)@%EE@BE@@@%& SE%O t %lg?%’ttg’adest
sense, i sIpheFtdnd(G. Srdulesnstone, degrdderad, abeguangessanttior betuhuon ur al
identity and/or at Jleast one. functi.onal teristi ] t rel evant

| ntact SubSy st F R R R, B Pl B st B ot o el o
pol ypept i garifial (@aefol baimpts iMohitad3 betuldrami orindiis, Bt e:anple, afouaiind)aci ds, or a
col | ection,of nti.nuous.stretches of am no acids, .that together are

char acterig‘frilfbe%gjf)E“gnBPg‘fxérf i g?fﬁlﬁgfﬁ/‘b@ﬁ‘t‘a]i‘lﬁlgl.toi‘]ﬁ t@%#emog%ﬁ%&frmnts, each such
cont i nuousulstaheilGhis@anE fidhl ythavipkdteiaMchidmedfrotki@akdt fid,a otulihbn tdhn 20 or nore
am no acids. In general, a characteristic portion i e that, in addition
to the seR@AEE FAERETYY*E IR (bt 50 25V 8 BieterBlYE BBRE Bict | onal
char act er igg¢, faraM THasd mrdﬁﬁérgmntin ihBkAGH!l RFRERItOthal e 5REE: BIBARnAENL S, the
characteristic portion ma)( e bi ol og)iéiéal |y active. 00141Hydrophilic: As

used her eift limiteddy amoppiiquiee soweRibahtiaum $odn sks st am'e POREFURESHET sol ubl e
in polar $@l MeBePdankswiR IR PR VIRINSmay2b WSl hiePhbhiGosiahance can
transiently bond with BOl ar solvents. In sone enbodi nents, a hydrophilic
subst ance beiuéen.apay bp hongalimvrhepeidamay by prertcsd repBbigantly/df-ogén bondi ng.
In some enhadiEN SanidNSmPAhA] CRYMEM boinfd §f. | N some enbodi nents, a
hydrophilic substance may be ionic. In some enbodi ments, a hydrophilic
subst ance [#HY] be Gloractaiiicportipn sosasce e the iigse & dhyrdetapiic PPEoBUbSt ance
may di ssol ' i el | RhiLi c sol vents
Than i o T MBlafed AT bl WSl onp By AR P Srer s HERRRLLL

enbodi nentssyctarahylehtigpimidiar et sed stafceiomalchdiasisaitizavithebsretavadiitycti n oi |,

non- pol ar _sol vent or dr.gphobi ¢.. ts. t i s ol vent s,
or hydr opﬁlll SH88% o % SR Hé(’lan CIE%?T%“@%%@#%S&?@ ,p?oggrsl Sggk%l}géi{eldﬁ IE 8%?/{3 ratzphi lic
rel ative tecontainot battingethsiretol of hwoabsds, bt a cdlcoimef saltinbbwe stiréchaato€r , pol ar
solvents, or._h gc[ﬁotghti | i ghsolv nt s t?an IS %he ot per tgﬁb?tance. I n sone
embodi mentBUnECLisiBptARgether areChPABIIF O£ ProioHt PP Hifo I h ™ s ubst ance
because i tenibsdihRES, &6k silzh @ontihubis strefdh BedpedliFrwil @bmeiftBlead, HY Ay BPADbI C
solvents than is the ,&tﬂer su st@gce. £ 0015 Hydropgobj c:. As used herein, a
" hydr opholSt BOrHae & r gengr LapteEsticpertion’is one thal, in addition to the

sequence identity specified above, shares at least one functional characteristic with the
relevant intact protein. In some embodiments, the characteristic portion may be

biologically active.



may be sol uble in non-polar solvents. In some enbodi nents, a hydrophobic
substance is repelled from pol ar solvents. In sonme enbodi nents, the polar
solvent is water. In sone enbodi nents, hydrophobic substances are
non-pol ar. In sonme enbodi nents, a hydrophobi ¢ substance may di ssol ve nore
readily in oil, non-polar solvents, or hydrophobic solvents than in water,
pol ar solvents, or hydrophilic solvents. In sone enbodi nents, a hydrophobic
subst ance nmay dissolve | ess readily in water, polar sol vents, or
hydrophill soIv an.in nory, r,.sol vents, hydr phobi c
Cotvents. [HIEomdhermbiE nantsst et o bt S RRGD et st S ve. ¢ o

anot her smtba@aabi@ep@meolvbms S]n68#n€ eSBbdiRks, iathy@idphilib QibsRaéedansol vent s, or
hydr ophobi ¢ sol vents than is the other substance. In sone enbodi nents, a

subst ance H8SIHYHPEphBIsH eolpetobtentie it WIEFEPREMCB B ISSERRAE i t is | ess
sol ubl e i @raﬁ‘@&l@%abo%lvﬁfh R LSRR thg{ughnwrggwoh&ngoﬂn\eeme Smb&@fehs the ot her
substance. 10016] I n conjunction wt ed herein, the phrase "delivered
in conj unéltelm"rlﬁr\ﬁﬁ)l?wt iy eftery 4n ﬁ%nqw(@dﬂ@ésl ﬁb}éﬂkypfdnc hganse Mg be 1St ances or
agents. | iy BRhd dfiions a8 OGHRE 8k nRY 686 —idnﬁvqﬂgdrf?@emGJaﬁn&w ase is
used herein in referencé ivery o biologically active agent with
|nvent|veamamvpahcbdﬁ@gaandﬁb&ﬂham@p@m@&bﬁe“@@mnvgwwﬂﬁmg or A substance or
agent is i : i t t bstance or
agent 15 AoustRLES AR R Aol A OPRLELELER APER, ISl F T o
encapsulawemomnmnmnﬁhdn@hywsummmummedmbwhmaﬂmp@ﬂﬁyuhnsnmlBﬂembedded Wi t hi n

an nanoparticle [ or pssoci.a th,the outer
surface oFOBE“%QE%%é?@F%F§EW? ﬁﬁ%?rﬁﬁ (ﬂm'ovﬂmgdbs¥§ﬁ@¥ﬁc%m§6 ht to be

del i ver ed Ih forGeodhtbid Gidn®s) a Wikisfanfeain pdrophikd e ktiadd/aaotharasnbyaict badasse it
conpositions ma .may not be covalently lin ed to the n opartlcles

and/ or naﬁﬂﬂgﬁﬁg@ﬁg1%8%%6§P?T8W§H§N)§W'g%ﬁﬁﬁé 3?“%@@%the delivered in
conj unct i @Abswintd) InRYAAEAIINaRRAILbIGLES haB@pBlic map&mmﬁieem@tamsi tions
may or % not be att ched to the nan artiébg' and/or glpar icle

conposi t i ARSI Sdes pptble Ht 91b pesBolar TR YOy SBlpbioe V&gfé WetBFn, the term

"i sol at ed'yifeel@%kSnded0 @ Substance and/or entity that has been (1) separated
fromat |east some of the conponents with which it was associated when

initially [PHSHucd@damtabineps upeddgteité amasbizhobic substapseger pHRsined thafet t i ng) |
and/ or ( 2)yRrRAYGEE in RELRAEHve@D HnQbmERABEAREMS 8ChyBYophHife HRREnQfis man.

| sol ated substances and/or entities may be separated Pronlat | east about
10% aboutrerztied frempater Sdwentsa bosamesaohodarits ths@okar spheut is6Gte Howie 70%
about 80%, @B&%m%qum%oﬂ@g&seﬁ ekgf% R Bfar. cargea@%abédlmtb Whi ch they were
initially associate Fh sone. enbe Iments, isolated substances and/ or
entities diyérophobec substrnod @4y désiolye QQ%rSQBI%m Qi oton-PE L4 S@ﬁ%s 7% 98% 99%
pure. [00 Iy I i zed" means
Exposed 1t SMRBc Gl T8 n Ok 3B Ao Rk B L e "o i o
shear for ceeﬁaoﬂmeatscaahmdlmmhhd siystaexqogudiesotve 1¢sh ghdily mssrepolirsolyons
enbodlnents ssure..i s W e ra 5.000 to about
26, 000 ps| hY Oq’dfr.'r(e enﬁ% 1 eh 1s1 nogpe c%ﬁ eég‘bedlssuf)lehy%%pﬁoblﬁsa e’enasr]I (%?Héees is
acconpl|shﬁdo&ﬁwﬁaw1mﬁumﬁm15Mnmqmﬂmc&mhddmﬂmmﬂermﬂﬂmhmempnsuﬁenhmehlgh

e, T or exapledr S IEP BT MY e DR LR FOY P BTLS RS Rs B N

Cor por at i GBhe @mbedifefits,|a diBstalRY isaf didpasbitRYative tomeihet subftatk @addugt B uni form
nanopartlcle conp05|t|on In sone odj ments of the present invention, a
sanpl e is IFPSPIPlF i WitseBOlRHTObGY: byEoRRiEC t‘?%"ar’i’lt*gtﬁarslﬁél%@ﬂfeéﬁ@é?n?eor a period
of tinme | qagie) han,abgitcsdR with N Uk @Sed Hefb1r§@fféﬁ3h%@%@hﬁ@f@&ﬁmohﬂﬁctﬂﬁ“ od of tine
is less than about 9, 8, 7, 6, 5, 4, 3, 2, or 1 minute(s). In sone

embodi menteith trplersge e G- dghvery ARIWOST FOFhIURSRIFES PRGSOt AL 1- 2 i nut es.

In sone erﬁe&ﬁgﬂgmae fefi&t HﬁEﬁtﬁﬂ @t ﬁx’aﬁEBls hed%@emm?z&eeﬁ@eqaqéhvewasdowe

enbodi nent s anentlon g le is "mcrofluid zed" through a
single exﬁn@g@eﬂb@mhwgmmyheéwmvewwesmwse@ﬂeeﬁﬁbmnﬁﬁmw@chwemp@memﬁed to as
"single pass” mcrofluidization.



[ 0019] Nanoparticle: As used herein, the term"nanoparticte" refers to any
particle having a dianmeter of |ess than 1000 nanoneters (nn). In sone
enbodi ments, a nanoparticle has a dianmeter of |less than 300 nm as defined
by the National Science Foundation. In sone enbodi nents, a nanoparticle has
a dianmeter of less than 100 nm as defined by the National Institutes of

Heal th. In sonme enbodi nents, nanoparticles are mcelles in that they
conprise an encl osed conpartnment, separated fromthe bulk solution by a

m cel l ar nmenbrane. A "micellar nenbrane” conprises anphiphilic entities

whi ch havé sabgi#nsg ax agntip defivered ihepnamgtieheilpsaoparigecehaihconparesent (e. g. ,
to define, %e ngzsm)meci %%QA BOARRL de%r%a&%ﬁfe@cb g&'smo%% 1&'%&‘1 fen& n, the
term "nanoparticle conposit refers to any substance tha cont ai ns at

| east oneonamubdsly sm‘r@ndfidrbmmaetmb@dnsmﬂw@ed Fithimrropanrapagicts neatosi tion is
B T o MLEBbIGE 10 B NEARRIHF &fer S BAPEn EOBRHIIERGuunanopar L] cl e
conposi tions ‘ar€ I'ons or sions. in general, a dispersion or

emul si on iembomaed su]lmmm(:aor dgemst b¢ dﬂlvewmnsmnbinetimidr nmbparaeles awdfobi ned. An
non- pol ar T aPe: SRBPaL ik el Rttty SpRPD U Bl Bl a7 ©
“wat er - i Nagd/br'natbgpRisdoatposidon e Sulhstwﬂme(blﬁamt.lﬁdldsielﬁ\mfedhyddilgmiuﬁbnC or polar)
particles are dispersed thin an 0| dIS &lon nedlunldggose of ordinary
PR 111 pib Tt ansptr s SRttt S PP RS ol BY e 1 o any

two i mm sgitkhed werd @nafmahm@s anor hanﬁpatraae sdsrhpd:stdoys boaiemtibmnfidcons of aqueous
and oily nedia. The term "dispersion nedi um erefor applies broadly to

any dlspelgﬁah mﬁﬂqﬁﬁrﬁﬁWWQHg?éﬁH?ﬁﬂntﬁ&?w?tﬁi§s A W UBfer to

‘aqueous” <A thaPhdsheert@} %erate@%oni N 1S9 B BOOdichRPrents RAMGRAEH i Ghe
COﬁpOSltlonS are nanoenul sions. In some enbOdlnEntS nanopart|C|e

conposi t i evgciglshphemitilyerodaged (Whethd i npuieend/or igan stitsodeRshiesngy

nanoparti g I, PR S RAPIIRE SaRMRALRA LY kit Iﬁﬂ&bfﬁi Nagapagticles as
descri bed #f?#§§5§§?£|g§??on serlaﬁ nunber PCT/ US07/, aentltled "AVPHI PHI LI C

ENTI TY NANGPARRTS @rds; entifipy raey birpengyiadiem aBGastzbwl@%n@@ﬂb@r/atab@lther ein by
[ ef erencehoo! DhodPat:, SBRRAIEMcR: 6@ MBBAPANA e sPRAIMAR dohRdr Inbredrabl e 11

sonme enbodi nment S, a nanopartlc e COHDOSItIOﬂ I NC des one or nore
bi ol ogi calthe;ptianpmmmnaqemts vihachgheydetric watially aﬁwcm@dj imssrieembadintentshe

nanOpar ti SOEJ, d, su{)s(?ﬁ?n%é‘sz] a'ﬂ'd}og %ﬁﬁl‘ég %11%%%01‘6 @ﬁn ?ﬁ”’; rﬁ%, 93‘5’ hﬁl &N 969,

‘nut r aceut 1 ¢al ers to any substance provi dé ‘medical, heal th,
or bi ol ogPzél 983e,P94 pse. | n sone enbodi nent s, nutraceutlcals may prevent

o pease, \RETT GRS APE Ry RV RSCHEL 68 W RA ALY BRI 0e
sone enbodgmeh&sﬁnawnMIﬁﬁ&ﬁhﬂmdmhn&gﬁmhemmymbaamghm&ss&ﬁksmsolated
UL o AN PUBBLETEDASy LA el S Dt By OEL {0 0ot
Nut r aceut ivalbtheByg@bdole SI000 Watast 2GHH00psE e gbraatmbadsits, @ich” f unct i onal
foods. exposure to high shear forces is accomplished by cavitation. In some embodiments, such

exposure to high shear forces is accomplished by passing a sample through an instrument

such as, for example, a Microfluidizer® (Microfluidics Corporation/MFIC Corporation)

or other like device that may be useful in creating a uniform nanoparticle composition. In

some embodiments of the present invention, a sample is microfluidized through exposure

to high shear forces for a period of time less than about 10 minutes. In some

embodiments, the period of time is less than about 9, 8, 7, 6, 5, 4, 3, 2, or 1 minute(s). In

some embodiments, the period of time is within the range of about 1-2 minutes. In some

embodiments, the period of time is about 30 seconds. In some embodiments of the



[0022] Prem x: As used herein, the term"prem x" refers to any conbi nation
of conponents that is subsequently used to generate a nanoparticle
conposition according to the present invention. For exanple, a premXx is
any collection of ingredients that, when subjected to high shear forces,
gener ates nanoparticl es according to the present invention. In sone
enbodi nents, a prem x contains two or nore imm scible solvents. In sone
enbodi ments, a prem x contains conponents that self-assenble into

nanoparticles. In sone enbodi nents, a prem x contain onponent s t hat

sel f - asseimsEwionm %ﬁmmlecléfm@@ﬂwﬂz@oﬁﬁoﬁjﬁ*ﬁ&éﬂ%wgwr%m%% %7 dFFtsai ns one or
fror e arrphéu%ﬁ'ehl'bsﬁhﬁlgﬁﬂsEnleeréfeﬁ'éd geselih ¢ hskPmRETARRkibeat i on serial nunber
PCT/ US07/, entit AVPHI PHI LI C E Y NANCPARTI CLES, " filed Novenber 30,
2007 (i ncHOpIr at &dndperieia fbyuaeéh@ﬁ@n@é}GMI ‘RANOPRIECIE S ey B21t8Epr eni x
cont ai ns i N, SONE GORAdEAERL S, a premi X
cont ai ns g‘rfv‘?tf gdl@%ﬁ%&g %ah 16@%&8@%&@%&@& |nve aaent I n some enbodi nents,
a prem x haopgtitiaheds dlamxtelcbf lesn thfap 30§ tiny #sedgfingdbystherlateavbbuliionent s, a preni x
IS agltat d, m.x and/ stirred pri t i ,gh shear
f or ce. E%‘H‘r‘?ﬁt nﬂ%éo nﬁ%eIfl odigents, 4 nm%pélglrcr%rh?%%gidglgtefgﬁghgq%ﬁg Ogg{n Jbl li zed
corrponent défince by tiatNdtieas insingesediealte it stmatmbaliments ohagpetinles aten sone such
enbodi nents, the m x is.subje to hjgh, shear forc h

sol ubi | i zA¥5edF ’lnélpaé ¥ SQRprise aﬂﬁﬁé grp%mpaﬁk'geﬁﬂséﬁmﬁaé?def?on}%ae%st l“ﬁﬁ%e and/ or
entity i Spypufi@llat thebrahs 5%&%3@@0@&&%5’ c@eprisks ahfigphildomudaenbish For

exanpl e, a preparation that, c ins nore than about 90% qf a particul ar
subst ancell %&ﬁaﬁeg%?&@twﬂ?@wgﬁ%@ P ¢ SRHHST %?@quﬁ%ﬁé' g %63?18 prepar at i on.

I n some ephqginments, a substance and/or entity is at |east 91% 92% 93%
949% 95% 96% 97% 98% or 99% pure. 0024%Shear force: As used herein,
the term [@ﬁ@hr Norerertigles@unositignaAp Biod dereRathei @M 2emIPREIClS 6 t he face of a
material, a5 (%ﬂf?ﬁs?éierg%ﬁy sPbseBcd el confilal ReNdhernapariae thgoface of a

mat eri al . In sone enbodi nénts, a conposition exposed to high shear forces
in order twbgtimguec nanemErichy sATIRRNERA S wifare epHseEn ol ganoP AR efelthod known i n
the art cag,bgy, et n glrtl{éte%oﬁllgﬁsht (ﬁr@%@@r difREERS or kI SOEE 18 BhRAI TENt S,
cavitation 1's us to 'generate ear forces. In some enbodi ments, high
pressure Iacdnmg@mn patihdsion & fowesd whengelsest st e innigeibls mediriatser Q:@énbmed

Al ternativel.y..aqr b d by
exposur e £ )f(‘l)l i3 “%gegsé%&%r{‘%’rz’ ng;filgﬂlﬁw?bpg&%ﬁ élgg {%Mrogﬁowwnﬁg?ﬁgﬁ)e

enbodi nents;, dmmn,bd Mtgﬂn ap LSS Gspession mbdipmt HeraengIeO@f digityiien i3 8DOWO t o

about 26, 0 0 [ about
50,000 t 0 "R 6‘68“’%1%?%1?8 Orfaengbasdn%g%mg dis rge}‘] "Hﬂhg tend ?’Q@%F‘gé’ﬁl (r)
Processor ofdtues. ofhagé dﬁ(&Slnﬁ@rs]aﬂinathe@lﬁ/vkﬂlaﬁpr@ﬂaipdilaat! rimpf)rsmm captedprntedke devi ce
is used t enerate high,she farce. uidiz Pr. provi de
hi gh pr esg{??'ba“a‘(ﬁﬁoém?l g’ﬂ? %R ?ﬂd lﬁn%tﬁ@gﬁe% 8 Chy 5 COélncce 12ms f%r&l?e%gggcno%rrpo& tion
t hrough mogk ecRanmak srft YRpasbh ylehhamf Iﬂ@m’foﬂmpphes ms)adky ) h@; dispesionof 75

m crons) at a hi vel oci t |caI I ran o s =300 nms) for
si ze reducf”t“idt‘ir}‘i‘”é1 fth%a%%%&g%?gﬁ g %r E é‘q‘f‘?l(’ﬂ?qc?n ‘fys €&’ cr ochannel s
it forms jiRbSmMEhSdUIReHH, iR pukitl cb@bﬁsnidn@meqaﬁmumoﬂm of @ettannel s. In the
channel s the fluid experiences hjgh shear to 107 1/s) Thlch is orders

of magni t@ﬁ@oﬁlﬂﬂ@ﬁ@rn@%ﬁﬁﬁ@%ﬁmﬁﬁﬁ@%wsﬁ il ‘fseéﬂﬁ‘&l%@ @lat et col I si ons

resul t in JpshiGnsna ﬁéﬁgfﬂrﬁél@@orhﬁiéﬁion cIRPAKRE @fphiphillc SMEPnARYAEESs ashi gh shear
and/ or inmpact can achieve particle size reduction and mxing of multiphase.
In some erdseuibadintRCofpplipasiop serddpembaVETVON/ _a_sanpttilels exposed to high
shear forc lewa Rrafi. ALON In sone
enbodi nentgﬁmflﬁfe]?}%%ﬁlg?of tﬁﬁrﬁedl?séﬂllqggggi ﬁg% abo%\{e&%emadt;g?f% about 7,
about 6, e(bmunpoaieddbtmrt bmrefem@cm 1@ sorahesuibodimensy, a AORETILloPROPSYE)S | n sone
enbodi ment.s eri 1 to about 2
m nut es or aF’eSsnslmﬁe %rggﬁg?éé g%a'l'oiam&e%&pgggm{) o es'(t?){n?re |glteabout 30
seconds. |uiolsginslyerticcigens tsbaodelivéred lnmmejunctmn with tbanqmloaarh@es m crof | ui di zed"
t hrough a single exposure to high shear forces; such enbodi nents are
referred to herein as "single pass" mcrofluidization. [0025] Smal |

Mol ecule: In general, a "small nolecul®" is understood in the art to be



an organic nolecule that is |l 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 enbodinents, the small nplecule is | ess than about
800 daltons (D), about 600 D, about 500 D, about 400 D, about 300 D, about
200 D, or about 100 D. In sone enbodi ments, snall nol ecul es are
non- pol yneric. In sone enbodi nents, small nol ecul es are not proteins,

pepti des, or am no acids. In sone enbodi nents, small nDIecuIes are not
nucl ei ¢ aci ds or nucl eotides. I n some enbodi nents nol ecul es are not

sacchar i dé¥2bkr pOVacEEskr Paad hF@H?@FéﬂB]é%meﬂ§mh§8 mﬁ%@@in the term
"subj ect” s&&tan&%a@ﬁho pFEF RS Sedi @, ABMhOHIANbSIBAl bendd. A s@neonposi tion of
this invention may be adm nistered, e.g., for experimental, diagnostic,

pr ophy| actibodiments, ortracsulicalsenayi nEevsar Giswss 1n Ty PBoduge BYRPHIE S de ani mal s
(e.g., ma L rand humans;
nsact s. a7 p RE BBt I, o oo e o e m

" subst ant pat bl fopdf larsemt embedimguiala nuie¢outcat agrtt MEOPE atlasphispiating total or
near-total .extent . or degree of hat e [ r nt er est.

One of or Llltﬁgr}t?i dlekdryls p%ge tb Ltaﬁ‘ln%gl lir?efilséglérgg V{ﬁ&t?édfb g%)g%%%ﬁ c%odg

bi ol ogi Calger&ﬂdalhjhﬁgmemd:d ﬁoh@snm@repesﬁdéd»cyiﬁ Niitrexacalsganytagsodo kpd et #son and/ or
proceed tQ y?ngleiﬁgetﬁﬂon‘ chleg§ %r”av0|d an absolute result. The term
substantl PP T RE e Pt 1880 % ein to capture the potential tack of
conpl et engmg2j Nhey-ok: A@umamyrem teagic prerairtrefhie angalcopbientmmera.

[0028] Stabl e: The term " en applied to nanopar.ticle conpositions
herein, mERROTERE thaf ﬁémE:SSWﬁBQY Pﬁeg}e@gﬁ?ﬁﬁa%?aﬂaﬂo%aﬁtéd%?mﬁﬁ 1807, 2458% M of their
physi cal % thel Gl irventn, F&F SGQmbRNYEreRdisafy 6tll]&t:tlidnb:lfﬁng®e’d1@1is tbart icles) over

a period of tine. In sone enbodi nents of the |nvent|on

nanopart i &fen é‘ﬁ’ﬂﬁﬁ?ﬁél*‘f high shoar fees fESReTHiRT RATOP4TES MFﬁa’é‘g b%ﬁ%f’ Plif’lseélt size, the

Maxi MM pafdehdn® 18 kdke crhhRirh @RI pRIniPaIHidifs QoD RS indMIEHiEE sdiiaitdilst ri buti on
of particle sizes (i.e., the percentage of particl e% above a desi gnated

si ze and/ GPmoeikIdiBcES. AFSIYH ALEYDT ATFEIGTS ptsspssermbledpipmangpagic Br a period

of tine. SRt bTB Plosrix Eh@: RGO is thitRBIEhRedblcheashicalouh one
hour; in g%?re e |maS sBlteheX perllodogﬁa ti rrse is ab oat 5 hours, about 10

hours, abseme grnbod(imynt@ ayprenails sortaiphene(or ylopRERphiRIBk g tifigiRsdoscrikediBs . about

one (1) about t hr@eqAMpmpHsc about four (4)
nont hs, about pPl ve%%%n\épnin%%rﬁégh%?wm lém)nt hs, about eight (8)

nont hs, amIWéiANQBz)\RWE% filgth Dlovermyes BO.S007 Spcorpmmetdheraip it t went y- four
(24) rmont hS ref ee) ﬁlns% I;aemlbodlﬁrl%Ht? %}Pﬁf}g JIRALS ond HEnREuhRG4iREd ﬁépﬁﬁes‘ s within

t he range o
in some embodiments, a premix contains at least one other biologically active agent. In

some embodiments, a premix is agitated, mixed, and/or stirred; in some embodiments, a
premix is agitated, mixed, and/or stirred prior to being subjected to high shear force. In
some embodiments, a premix comprises at lcast one solubilized component (i.e., at least
one component that is in solution); in some such embodiments, the premix is subjected to
high shear force after such solubilization is achieved.

[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.



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

t enper ature changes, and/or pH changes and a nmgjority of the nanoparticles
in the population maintain a dianeter within a stated range (i.e., for
exanpl e, between approximately 10 TIM- 120 nm, the nanoparticle
conposition is stable. For sone such popul ations, a najority is nore than

about 50% 0%, about 7 u 0% about, about, 95% about
96% abou ‘@5 ggearfor‘f)% S“SS re%@ ttr111)10u eab TSy © erﬁ%ou %59, tgig about
99. 7% ab@mfalle%o &%’dac&bﬁmha&ﬁa@%op@bseﬂm eforcterthsogmr@mbmdmﬂ'emﬁesfa@a‘ oft he

i nventi on, mher a nano icle composition conpr.i e or

bi of ogi AP FHBL 15 eoHE SRPLIPELE 2 CORROH 1 ‘SBPOB TEL ot RE T GRAR | ol o

conposi ti gidus CaRdEaitPasitRRbApbAtidnN g onRsItkhath Qﬂth@fart biobeagecal |y
active agent is naintai ned in the conposition over the designated period of

time undef® &gk ey fRges dp S%‘?l?i?tfqdﬁﬂ@“s FHOiYIds B4R 8755 g ee of An

inventivesRanRRaL! irtdofe COBAIhts Migh FreSticthoh@ghiBzatist Reb@Nbigahdrite f r ee of '
particles whose dianeter is outsi de of a stated range when_ no nore than

about 509dh sheps fgseast Ade@atiyaly Qrw&fhtlemﬂyo%lglﬂ phsar %W@%ﬂ)&ﬁé@@ﬂ%ﬂ%‘m de of

the range., ;%d@ur%%*ﬁgﬁﬁf%%&é*?&%%a n%@aﬁﬂﬁ'i es birARi. 20 %Rk eﬁlh&hlﬁ’l@ﬁt;s isgdres are
out si de of he range. In sone enbodi ment's, no nore th an 20% 19% 18% 17%

16% 15% hugdn%"esmg%s withdy the o9ge 954bogyAs. 0o Bt BRHOMSH; iBwM20 1% 0. 5% or
| ess of t I e a Lange.

[ 0030] Suf P Iglrbp(ﬁﬁlte géﬁ? whtﬂ‘ﬁftﬁ%fa@?% I%I'béut%ﬂtO%b% ab%{u% g@r(@gf frngs(3 a di sease,

di sorder, embodatmnntstalerc(ftmcgze,r Pacésadr (Wiernftiidsy CorperabewMIdCagnosed with or

hi bi d )
F)é 0I315 tT?]erﬁzég; acl)rl o}}he(ra ?L]f( 4T | c\(/a ése %se&i LS gr%@ h L}%rbgg%%ircé ﬁlCI‘%ﬂUl?lZCr

"t her apeuthcaisbt;s p&fvﬁdi’dtlglvp?eﬁm_lanﬁ E rmlaams hlgh] slaammmbytﬁccelmtmgta ve
naOPRr ) e CORTBALLORH M3 HRPLEMIL P OSPaEI LRGP L, 2, Dot e
treat thentliBeaaes high S@b&?@r(typadﬁlﬂf frtheangs ¢l 50nm/s PGOG &i/sI Iﬁersmaewub@oragent As
e et el e B0 e LGRS, 00N KL Lo, AN A0eRL et vhen
desired bivaihqes &3k PPk mphrhMER! 1QdhCabneiftBEluid experiences high shear

(up to 107 1/s) which is orders of magnitude higher than.that of conventional

technologies. Jet collisions result in mixing in submicron level. Therefore, in such

devices, high shear and/or impact can achieve particle size reduction and mixing of

multiphase. In some embodiments of the present invention, a sample is exposed to high

shear forces for a period of time less than about 10 minutes. In some embodiments, the

period of time is less than about 9, about 8, about 7, about 6, about 5, about 4, about 3,

about 2, or about 1 minute(s). In some embodiments, the period of time is within the

range of about 1 to about 2 minutes or less; in some embodiments, the period of time is

about 30 seconds. In some embodiments of the invention, a sample 1s “microftuidized”

through a single exposure to high shear forces; such embodiments are referred to herein

as “‘single pass” microfluidization.

{0025] Small Molecule: In general, a “small molecule” is understood in the art to be

an organic molecule that is less than about 5 kilodaltons (Kd) in size. In some

embodiments, the small molecule is less than about 3 Kd, about 2 Kd, or about 1 Kd. In

10.



[0033] Treatnent: As used herein, the term"treatnent” (also "treat" or
"treating") refers to any admnistration of a biologically active agent
that partially or conpletely alleviates, aneliorates, relives, inhibits,
del ays onset of, reduces severity of and/or reduces incidence of one or
nore synptons or features of a particul ar disease, disorder, and/or
condition. Such treatnent may be of a subject who does not exhibit signs of
the rel evant di sease, disorder and/or condition and/or of a subject who
exhibits only early signs of t he di.sease, disqrder, a r Ltion.

Al ter nat i vaspserahodairats fig naell frolesyle s Ieyse H%t%ﬂﬂéalb’émg[?{ Obofug(;bdlé’t who
exhi bits gne: ofo N8B 2PLbRINSGH BI Gdst 0D 1, Beatoat eyant indos@ase, di sorder
and/ or condition. (0034] Toxic solvent: As used herejn, the term"toxic
sol vent " rwbedimenty smal molpsulensre son-palymass asees cmrdimet sSmekove, or
destroy agmf’e@hlg@ére ﬁottﬂrétgﬁdg ﬁt%dem'-ﬂ |aﬂ1rB%cM@dﬁ1r§%¥n@@ﬂledﬁn@ﬂ§ s@fatjor di nary skill
in the ar an ani mal g% e can i1 nclude I|V|ng cells, dead cells,
extracel | ulokculenre ingt, nugleiclaugidapr justestiiesn $n sameqinghy Esntsppnalloneleuleset ¢ To
give but a fe | vents include dinethyl sulfoxide,

di met hyl A¢EY ?&S HR ?&&F&¥8?§h1de chlorofotin, tetranmethyl foram de,
acet one, aMﬂBpte§p@andAam&mdesm1ﬂ&ﬂ@@}thhmd?nrIﬁhﬁﬁ?@ﬁﬁ$mumeorn1 when
used herein in ref nce to.a nanq rs to a
nanopart|833n%%ﬁ%3gw PSAPISS n'%ql e&#%h h%%%%%f i'cl es have a
speci fi ed exhigenaf, dpgﬁdstlc,lwoplhyanm emd/sn thes;aeuﬁaapurgosanph@;cal wbﬁgtm

enbodi nents, a uniform nanoparticle conposi.ti.on IS, t he
dlfferencgmB@Fﬁﬁgﬁhﬂﬁg » e ugfgﬁﬁF%gB§ﬁ@ﬁW§%P%u&lggghg? ﬁ%es not

exceed appuR¥hsTRk&ky woles, «&PPr oxi mately 550, apprOX|nater 500
apprOX|nateI 450, a ppr oxi mat el y 400 r.o , tely 300,
appr oxi matd® 25 25@hb%ﬁﬁﬂ6&|%ﬁ?@ﬂ§mﬁﬁem€§%%régﬁﬁﬁ? I fi%%t°§§6P%&¥H%te|y 100,
appr oxi mateghdf Hhr RBBHIAK tdBbE hakr-8al eataaf&ﬂe@fa& ﬂwchzwteﬁﬁwcﬁ@l’diﬁﬂﬁ' y 60,
approxi mately 50, or fewer nm |n sone i nent s, ﬁ$rt|cles %FW?

unmodi f i e@f pispest: d@n%%frﬁf%lpﬁ?»’ﬁﬁ‘llﬁ%l”htelb&l%§al i W“rimf‘?fété hotPiolngif

nanopart i Otintch® RSP Ay & HiRNB L ShScddNAhdBF Frosd¥akd &mplkasadrout 600,
about 550%h§Bg%Fm500(habo%? i e outlﬁ%o abou§©350 agg%t 300, about
250, aboutacliew; orapeiden 1®glutea11§w& Tbs@nna‘lﬁ@manﬁaéty istheatore sd hefpigie 110,
about 100, ;B%{ﬁe d}?erntlgiqg&tof%ngﬂenQSrs ikHRRSt inlhbn m’%ﬂ dRmical particles
(e.qg. unmo pepti de-cont ai ni ng part|cles |n i nventive uniform
nanopartiqmeum@mp05|t|ons have diameters within the range of about 10 and
about 600 met gpg LddnShiER cbBinShitiony AERE f i ed-
pepti de- cdﬁ¢£§n|ﬁ§ﬁ%%{t es)tﬁﬁ%ﬁ?% |%@%ﬁf?§e(%n“ ofn1ga#gg%rt|c e
conposi ti on@nhmvethdccmmismpss miitaimonie e mogergeectsf of wdunhydical seuciilsBut 300,
about 10 to about 200 0 out 130, about
10 to abodf2136° A%l dkﬁg &mé% ﬁﬁiﬁﬁ¥§ i% P6T8 6nébgﬂgﬂ%€0 about 10 to

about 100, enthodbatstof ﬂk@ mma@omsta@m mmpaﬂmlmmoahmamefw Whlcbahet icles

hanopar t1 AVERoRBEGT rofe TavaaredoiRER S R N el 8 PO LT

rage par i eikesiZe I S under about
300, abOUtdlﬁﬁﬁhuoﬁbﬂpttma@ﬂzesqb@%e i;&@ent@@@lﬂbarﬂlaeh almb@alﬂebi@@tedaﬂwut 115,

about 110, about 100, or agout 98 I n SOne ﬁF ngﬁ Qe aver age
particle sinderputsige ¢ Arsigopivd 13ngRgEsIEF) SHBHREEES fF 2 PEYLOAB% Ut 558 about 50
to about 250hodARQHt thEQedidd dhontis 20@ast mwneaﬁuﬁ,m@mmbw&enabMt 70 to

about 130 nm In sone enbodi ments, the avera é | e S|§® |skabout 80 to
about 110 wewed phtime eberidwrieshodt 14 h?éf%@@#é%&‘ E)a Wi °8“§“ie Ye&¥about 90 to

about 100 4rne b 2Pk, SRR dhIBY hvnt@atiRt &Fd Ry mehthi, ABow@fréd G?)b gonths. 9.

unnodi f i ed- pepti decontai ning particles) within inventive uniform
nanopar t i citeuclomp@sinpitbngberfiae 6 arsther opeto(h) H08{5ecH P’i‘té?bl%héf e or within a

specified d r n 50% 60%
705 7505 BODEE AR QR0 SERRIURREAZLD R Lok (EnEIOE CEET 00 Tog

99. 8% 99. A®htbs, ontengeroin some quamﬂlmﬁlnésthp metdveof diorep® withindhe rangﬁ of gt

enbodi nents of the invention, a uniformnanoparticle conposition is

achi eved by m crof | ui di zation of a sanmple. In sone enbodi nents of the
invention, a uniform nanoparticle congdsition is prepared by exposure to
hi gh shear force, e.g., by mcrofluidization. 100361Unnodi fi ed peptide: As
used herein, the term"unnodified peptide" refers to a peptide that has not
been chem cally nodified through the addition of other coval entl ybonded
functional groups intended to achieve transdermal delivery of the peptide.
In sonme enbodi nents, the peptide has not been chemically nodified to add
pendant acetyl and/or pal mtoyl groups. In sonme enbodi nents, the peptide
has not been chem cally nodified to add any functional pendant groups.




Description of Certain Enbodi nents Nanoparticles [0037] As di scussed herein,
the present invention provides nanoparticle conpositions that include one
or nore unnodified peptides. In sone enbodi nents, such nanoparticle
conpositions further include one or nore other biologically active agents
in addition to the unnodified peptides. In sone enbodi nents, the
nanoparticle conpositions are fornulated with one or nore other conponents,
for exanple in a pharnaceutical or cosnetic preparation. In sone

enbodi ments, such a pharnmaceutical or cosneti @)preparatlon rmul ated to

f
achi eve tP%Fn@éié?yrFﬁlab‘dJéFW?PéBf’@“bf 4 renifiHbe e ﬁ@ﬁlfsltﬂégo“(%‘/edrlg ne or nore

ot her bi Omgihgaébbytt@stz)\fﬁonﬁﬂwawut ﬁ{é)@;?%hﬂﬁs SRF.LEpadidEat S, inventive
nanoparticle conpositions are stab n sone embodi nents, the nanoparticle

conposi t i smpaitielegpnpesitian if DOBOH fo RolMEEIHIECISAPatuge ehangesrantieanoparti cl e
conposi t ;Tgt% SR ézﬁﬁsm%] RoRY @%’a%aﬂfcle@% fhk %ﬁﬁan\efﬁ%ﬁnghafd%ﬁf&?e bet ween

the m ni N ¢ maxi mu aneters ‘does not exceed approxi mately 600 nm
appr oxi mawethiyn H0cd iange (ap pfooxiampie bywsO0anpmxiappy dR nrat Elnma)she nm

2Por O T8 Mo ARR AU o0 AR RERGCS AV . FR3AN

appr oxi matieduy S0%0abonn 60%, about 70%, about 80%, about 90‘2)?about 95%, ab?)/ut 96%, m
about 97%, about 98%, about 99%, about 99.5%, about 99.6%, about 99.7%, about
99.8%, about 99.9%, or more. In some embodiments of the invention, where a
nanoparticle composition comprises one or more biologically active agents (e.g.
unmodified peptide), the nanoparticle composition is considered stable if the
concentration of biologically active agent is maintained in the composition over the
designated period of time under a designated set of conditions.
[0029] Substantially free of: An inventive nanoparticle composition is said to be
“substantially free of” particles whose diameter is outside of a stated range when no more
than about 50% of the particles in that composition have diameters outside of the range.
In some embodiments, no more than 25% of the particles are outside of the range. In
some embodiments, no more than 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%,
10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0.5% or less of the particles have
diameters outside of the stated range.
[0030] Suffering from: An individual who is “suffering from” a disease, disorder, or
condition (e.g., facial wrinkles) has been diagnosed with or exhibits symptoms of the
discase, disorder, or condition.
[0031] Therapeutically effective amount: As used herein, the term “therapeutically
effective amount” means an amount of inventive nanoparticle composition that is
sufficient, when administered to a patient suffering from or susceptible to a disease,
disorder, and/or condition, to treat the disecase, disorder, and/or condition.
[0832] 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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[ 0040] I n

400, about 350, about 300, about 250, about 200, about 150, about 130,

sonme enbodi nents, inventive nanoparticles have dianeters that are
smal | er than about 1000, about 600, about 550, about 500, about 450, about

about 120, about 115, about 110, about 100, about 90, about 80, about 50

nm or |ess. [0041]In sonme enbodi nents, inventive nanoparticles have a

di amet er

to 100 n

of 1 run to 1000 nm 1 nmto 600 nm 1 nmto 500 nm 1 rimto 400
nm | nmto 300 rim 1 nmto 200 nm 1 rimto 150 nm 1 nmto 120 nm 1 nm

1 nmto 75 nm 1 nmto 50 nm_or 1 nmto 25 rimln sone

embodi ment®33 nv dradrd nah B heTeEy %t%‘vé‘eﬁnﬁmarﬁﬂﬁoer‘r%tf of RS ) 15 nm 15

nmto 200,
[0042]In

éfé&t@%g%mnhf?sn%ﬁ& Mbiag%lezm aetl@égeﬂmlatgamz@y MBolPicd®P TIM

particle distribution is ‘enconpassed

sone enbodi ments, the to

wi thin t helleypees fmeipratesnighivef inpihits.idelags efisghréireducss wrerity af @@fE enbodi nent s,

| ess t han
outside o

ff:%gﬁ 5 11?0?(%‘}10%%; (%l e 3 noR's %ﬁom‘q of liqe-ec‘iturr to@hgﬁﬁ&l&ﬁim%aﬁ' gikdhution is

e specl range part I cl e sizes. I'n some

enbodi mentusd/od ws@tlmh auch Wegmetteayt wtadle spedt b dodinst eihigut Slgm of theout si de of

t he speci
nanoparti

e Co

];e%lee\%ntrc? segb ?ESOI’H@I‘ atrldfér § ngltl%ngltl(ﬁ %r o%lfizsﬁﬁ ect lvﬂlo%'i?ﬁl{) %g?@dl nments,

aving a

Pon s subst ant d"of part|

t he

d| arret er bl@,ﬂsgcffrth& dhaafase.’,%ﬁﬁondm, aﬂ&ﬁ} cnndmcﬂ()mntelmmtn 450 wctdmonim smim 100 nm 75

I nvent ive

mtrﬁgWS?)tat‘?atyrﬁc’clok a Sfﬂ)] t]:ct Who KMbits nc%?:%r nn%petesstabﬁs%gg Bg‘r'istolf (fhe releve.mt[ hin

disease, disorder and/or condition.

[09034] Toxic solvent: As used herein, the term “toxic solvent” refers to any
substance that may alter, disrupt, remove, or destroy an animal’s tissue. As would be
understood by one of ordinary skill in the art, an animal’s tissue can include living cells,
dead cells, extracellular matrix, cellular junctions, biological molecules, etc. To give but
a few examples, toxic solvents include dimethyl sulfoxide, dimethyl acetimide, dimethyl
foramide, chloroform, tetramethyl foramide, acetone, acetates, and alkanes.

10035} Uniform: The term “uniform,” when used herein in reference to a
nanoparticle cbmposition, refers to a nanoparticle composition in which the individual
nanoparticles have a specified range of particle diameter sizes. For example, in some
embodiments, a uniform nanoparticle composition is one in which the difference between
the minimum diameter and maximum diameter does not exceed approximately 600,
approximately 550, approximately 500, approximately 450, approximately 400,
approximately 350, approximately 300, approximately 250, approximately 200,
approximately 150, approximately 100, approximately 90, approximately 80,
approximately 70, approximately 60, approximately 50, or fewer nm. In some
embodiments, particles (e.g., unmodified-peptide-containing particles) within inventive
uniform nanoparticle compeositions 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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conpositions have an average particle size that is under about 300 nm
about 250 nm about 200 nm about 150 nm about 130 nm about 120 nm about
115 nm about 110 rim about 100 rim about 90 nm or about 50 nm In sone
enbodi nents, the average particle size is within the range of about 10 nm
to about 300 nm 50 nmto about 250 nm 60 urn to about 200 nm 65 nmto
about 150 rim or 70 nmto about 130 nm In sone enbodi nents, the average
particle size is about 80 nmto about 110 nm in sone enbodi nents, the
average particle size is agou,t .90 to abaut 100 nm £0044%I.{i1 sone
enbodi meneeplidg-RAEHPING BAHERH T BY S U B Ky BEIR BRI BB AR T & 1y free of

par ti cl esgha%iRAGyitifind FRLE bt AUduees $501@ B0B BN Bpaohf 100adtoy, 10it some
enbodi ments, fewer than 50% of the nanoparticles_ |n inven&riﬁée :]rgnoparti cle
conposi t i awut ki ebaat 8 wrabeer! 3P bawd 84 akont Soabm [hioba 1eiBiinEnt s, fewer

than 25% qof afubliClogS abiRY S0P oFARIBIED abslut 8 GBS In Bm3Gbodfhents) some
enbodi n”en?)satbg{}[gleg’r bﬂllan 8% 19%0 18% 17% 16% 15%  14% 13% 12% 10%

9% 8% 7Phrtieeh (cEuummogifisdpernis-canpine Bogtisles) wddn Biventye bYEERYRI es have a
di aneter in EXGER %mgf oS Qs RDe oF ld{/érgg%g{m{c?e sizetha W dEHReR 8 Nivsut t he

nanopart i CHEE* R PAVENt T Ve nanopart e conpositions have dianeters wthin
t he range28(d, atidut 200, abouB 060, mbout | BO 4Bt 112G aheut b alibyrd hf.eboytH0@RE | ve

nanoparticl e ositions .are sub ially. free.of . i ing a
di anet er ?Wuéé(gg‘gs ib?on?d}(’f 5 Pﬁmeg%éé%% ?? etéééﬁ%lpﬁ%{wlrens%(%%u@%% f%lrlsgﬁ)tf E@éﬁ Ift ewer than
50% of t higoudah @bt D edoitsoi towent 230s abwaun 6( g dboet 200 cabopidPite klews have a

di aneter in exce of 200 nm |n sone enbodi nent hay % of the
particl es 1H%@e0 %gitoa?Pé’PE&OinﬁlelﬂéggE e%?o%ﬁnqﬁrtn@e ﬁvgragé?e%ﬁ{el%g%@%ﬁ{s’ f ewer
Z (f)}anBE/O%Z ;@Q)?L/%})oﬂngffﬁg O?J;Z%lls&ﬁ%mﬁ&&mf henm%e a_lf&%ﬁge f2figle ﬂiﬁc%g_am 980 abel 6% 5%];:

0 0 9 .0.5%or |ess of the ticles have a dianeter in excess o
200 urn. If(ﬁ(? PHe MRS, enbiedicnss. %Wﬂﬁrfg{ﬁlﬂ%?mﬂcz?qﬁan%ﬁ?#ﬁ%f%egﬁﬁlen i nventive
nanopar ti ¢haieREResiclch AR AVE It BRESEI Bnypaiylfcdnipsitiangaveliabétenm t 0 200
nm [0046] 1 n some enbodi ments, inventive nano art{jcl_e coggosulons are

subst ant i &Py #spemliet sifsay PIBIESPRATFHE S dP A%FET BFOIGPRIL BB 30 nm
Speci fi calyl e b 5681808 a0 MRN0%, s5eran.! 554 %B0Ye 73] ssheonanepul ticles in
I nventive nanoparticle . . ..
99.6%, 99.7%, 99.8%, 99.9% or more of the particles in the composition. In some
embodiments of the invention, a uniform nanoparticle composition is achieved by
microfluidization of a sample. In some embodiments of the invention, a uniform
nanoparticle composition is prepared by exposure to high shear force, e.g., by
microfluidization.
[0036] Unmodified peptide: As used herein, the term “unmodified peptide” refers to
a peptide that has not been chemically modified through the addition of other covalently-
bonded functional groups intended to achieve transdermal delivery of the peptide. In
some embodiments, the peptide has not been chemically modified to add pendant acetyl

and/or palmitoyl groups. In some embodiments, the peptide has not been chemically

modified to add any functional pendant groups.

Description of Certain Embodiments

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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conpositions have a dianeter in excess of 120 nm In sonme enbodi nents,
fewer than 25% of the particles have a dianeter in excess of 120 nm 1In
sonme enbodi nents, fewer than 20% 19% 18% 17% 16% 15% 14% 13% 12%
10% 9% 8% 7% 6% 5% 4% 3% 2% 1% O0.5%or less of the particles have
a dianeter in excess of 120 nm Furthernore, in sone enbodi nents, the
nanoparticles in inventive nanoparticle conpositions have dianeters within
the range of 10 nmto 120 nm [0047]In sone enbodi ments, a maj ority of the
nanoparticles within |nven ive co ons . have di aneters bel ow
speci f i ed c@rBRsitens {ther ipc! ‘a‘t SPFEET f“longe }Ji‘eélr'?ﬁ’éog“i ﬂy aghE 285 H’gﬂ?nsto t he

maj ority s JiRbBifkhathtidldo1m 60 cnfiBidimdhYahe8R80p8ake codPUsitidB%re 96% 97%

98% 99% 99.5% 99.6% 99.7% 99.8% 99.9%or nore of the particles in the
conposi t i GnmuabgABIRIe AT POt 4 SPMPRICHIS RSP WIRIAR PB‘I‘miaﬁ‘lé‘“é"ﬁé’Et ric

potenti al .al,&c ?Fé %tl(m alﬂ‘%om@‘elﬁﬂﬁﬁrﬁerﬁsl. s eﬂ;ﬁlaﬁaﬂhcbﬁﬁﬂ'&@és\fneﬁ@r face
separating a th layer I'i qui d bound to solid surface (e.g. the

surface operwmnlﬁ\ﬁmmhimﬁﬁaﬂth@Pé@ylsdawl§ﬁb\%ﬁ§ th weradgieB @RR{iACdT fr om t he
rest of Tigied ohordn rleg&waoﬂgéaﬁf&w& JiRdj.um showi ng normal viscous
behavi or. ‘I s6ne. enb ment s entive nanoparticles have a zeta

pot enti al [6038hi ndn mmdnﬁ@nwvsmwe5@1611?%10]6@081@%@1@%@@?%’@%tIE i nventive
nanoparticl es hav a ween -25 nmv to +25 nmV. In
some embodf %ﬁ?g delf‘%n\}sé%}ein\?ggpﬁg%gé %lrrrlpogp ve “a zeta potential ranging
bet ween - @039V tons&ﬁbmbod[rﬁ)@@}x hmfmne;rwadh eoarositipmyengrisessa nanoparticl e
conposi tions are enul.sio S|ons ener n or

di sper si oﬁo?lgatf‘)&roﬁﬁﬁfﬂf %ffdffg %e?w glclzrlu%fl& ana fEFR &H‘éﬁggﬂg of whi ch
wi | | constibtdtoeetdhal ﬁipﬁd@;ﬂhablglﬂomrﬁﬂ; apprdxim&ely 5660 eml apprixdinarelgi50dmmn whi ch

particles (e.g., nangparticles, COI’lStIIU he "di sper d medi um'")
are di sperBREXImaHFly d0m, ﬁpﬂﬁf‘lé[}aﬁe\{\glébp@fp%rﬁx'in? %ﬁ%g G RPE mba’%ei)f/ particles

are di spengedmiiphixinmably2duasy s b :SReES 200 nfie hpidRimbtelyWad @by bn- i |
di spersion is one in which aqueous particles are dispersed within an oily

di sper si odPPEREIHAY T00%¥e of ordinary skill in the art will appreciate that
a di sper sijggyogan 19§o$9érﬂﬁﬁl&érﬁmr@@ﬁ{ude\mnéﬁmc&@lh@&eeilmaératmﬂﬂe kallwot | imited
strictly to conbi nati ons of aqueous and o "di spersion

nedi unt th]@ﬁﬂe’ﬁb@lﬁtéoﬁ(bﬁb‘iﬂééo%rab%I590»t3801§|§905cﬁb§‘ﬁé‘15§a a@ﬂ“"rﬁg& qffﬂ\ltrf’éf)vﬁbf’ﬁst andi ng

that it i S506 M sh Oybb &R, dn8ut BAUARHSI302dMut B0l MouCAleaRNl B9, ataf exanpl e,
enul si ons I spersions can be prepared frominm scible sets of

hydr ophobllﬁﬂmdwc?@hﬁtﬂoiltSQm‘Mlﬁ p@mm; ordessar / nonpol ar materials, etc.,
r egar dl esﬁl)t?é{l] whef, Qgﬁle érﬂﬁ(niuq@ﬁtg Hﬁv@h@ve"’}{aﬁolﬁ}tfdl&thla‘ye SRSAKENG 1'@feous” or

"oily
1000 nm, 1 nm to 600 nm, 1 nm to 500 nm, 1 nm to 400 nm, 1 nm to 300 nm, 1 nm to

200 nm, 1 nm to 150 nm, 1 nm to 120 nm, 1 nm to 100 nm, 1 nm to 75 nm, 1 nm to 50
nm, or 1 nm to 25 nm. In some embodiments, inventive nanoparticles have a diameter of
1 nm to 15 nm, 15 nm to 200 nm, 25 nm to 200 nm, 50 nm to 200 nm, or 75 nm to 200
1nm.

[0042] In some embodiments, the total particle distribution is encompassed within the
specified range of particle diameter size. In some embodiments, less than 50%, 25%,
10%, 5%, or 1% of the total particle distribution is outside of the specified range of
particle diameter sizes. In some embodiments, less than 1% of the total particle
distribution is outside of the specified range of particle diameter sizes. In certain

embodiments, the nanoparticle composition is substantially free of particles having a
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[ 0050] I n sone enbodi nents, inventive nanoparticte conpositions conprise

m cellar structures (e.g., the nanoparticles are mcelles). In sone

enbodi nents, such micellar structures are crosslinked. In sone enbodi nents,
such mcellar structures are not crosslinked. [0051]In sonme enbodi nents,

i nventive nanoparticle conpositions self-assenble froma collection of
conbi ned conponents. I n sone enbodi nents, inventive nanoparticle
conpositions are prepared by subjecting a conbination of conponents (i.e.,

a "prem x") to high sh force. ILn so enbqdi ment s, high shear force is
appl i ed b§eRFEhH aﬁ%ﬂé@éﬁ?@émﬁﬁ@é\%@ﬁ? P’B%"Wl’ﬁghﬂ eL@z‘%ﬁgﬁlfn’gﬁB%r by

m cr of | ui di zatdhon. I n sone enbodi nents, conbi ned nanoparticle-formng
conponents are agitated, stirred, or otherw se n xed. In some such

enbodi meni®43k he It wmsombedEncaisen QP BE et WP SARATYCEr ce after havi ng

been ni xed, | RitBREBvSRE Gl dride RARRAARRM: S5 undbrdbbE@ 3B YmbedRerfoaiired for a
period of time such as, for éxanple, |ess than one hour or nore than 5, 6,

7, 8, 9, aut290nmaboytd S0 nm, akgut 1¥) Hedbeut 1R nBerReUEh G R 10 .

sol ubl 11 2a8duod i A6BLDGHh, of ARALHY HnS AP RTBBIIFRAL ShOLvelll plui¥gnt | ON,
production of nanoparticle conpositions Involves dialyzing a collection of
conponent size fsorithaxtapinge bHaboeniden torapowr3aming 5¢ oinve phout 3Hbert0mneeze- dryi ng
to produc C i tLan. S i o] pr esent

nvent i on e T 58 Al o Bl P80 >R B oEIBABhITR0 St i P ERe oy e x
conponent smbadimass ehbdverdgapatipasize labsutlbémorte abhe 14ppii datonen of hi gh shear

force. At | east soO of such..particles e m articles or even

nanoparti8F1%$H$ﬁ&gﬁﬁgmgﬁ%8ﬂ? ﬁ?gF”@ﬁmﬁﬁé%%nggﬁﬁgﬁoparticIe conposi tion

i S prepar ¢gh4fty omigsdqaficesbodirdngy; @iventivl @agupenick cosipseties kedubstanriishe gr oup
however,

o L 1 USRI, G0 8 L S P | BB eRRToT 8 hovever
shear f or ¢gbodiRRM4] ftwersRiREs 00410 e ARMpartRfes ihigventies fiopartiient i on, al | of the
B o X andoBPE BB BRI GHFoSHRAP FBy G FIRBERER R FBRbpar i cle
conposi ti 98y, drhcSRARRIQHRAA ABALE: iBfexidCo 0NN kieahbdiner) evitk NOr e of
t he conponents that are present in the final ‘

than 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%,

4%, 3%, 2%, 1%, 0.5% or less of the particles have a diameter in excess of 300 nm.

Furthermore, in some embodiments, the nanoparticles in inventive nanoparticle

compositions have diameters within the range of 10 nm to 300 nm.

[0045] In some embodiments, inventive nanoparticle compositions are substantially

free of particles having a diameter in excess of 200 nm. Specifically, in some

embodiments, fewer than 50%, of the nanoparticles in inventive nanoparticle

compositions have a diameter in excess of 200 nm. In some embodiments, fewer than

25% of the particles have a diameter in excess of 200 nm. In some embodiments, fewer

than 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, 10%, 9%, 8%, 7%, 6%, 5%,

4%, 3%, 2%, 1%, 0.5% or less of the particles have a diameter in excess of 200 nm.

Furthermore, in some embodiments, the nanoparticles in inventive nanoparticle

compositions have diameters within the range of 10 nm to 200 nm.

[0046] In some embodiments, inventive nanoparticle compositions arc substantially

free of particles having a diameter in excess of 120 nm. Specifically, in some

embodiments, fewer than 50%, of the nanoparticles in inventive nanoparticle

16



nanoparticle conposition is/are mssing fromthe premx or is/are present
inthe premix in a smaller anount than in the final nanoparticle
conposition. That is, in sone enbodi nents of the present invention, one or
nore materials are added to the nanoparticle conposition after the prem x
is subjected to high shear stress. [0055]1n certain enbodi nents of the
invention, the premx is prepared as a solution prior to application of

hi gh shear force. In particular, for nanoparticle conpositions that include

at | east one biologically active agent (e.g., an unnodifiged tide), it is
of t en desF?ramszéw%ga\fﬁﬁélﬁ&i@mré@?@aﬁswﬁ %‘bfeliﬂvgﬂ Sgalﬁr?m%e@fﬂi&awdﬁe ¥Eghted | 't he
prem X beﬁ@%%fmq)amc&@ h&Naaliariitéas s,»xdeg»s SRR hed In IMtSombodintRRY fe@bodi nent s,
t he bi ol ogrﬁcall active agent is soluble in at | east one of the nmedia (or

in a conbfBaEPEn1Vk. KWedild7ul 4% B 121, {1 e redP) 2% fresbred’eriodi ment s of

the invenyiom, §%Cf%do %%H&R% Snd SAILERVOLBLIRG: i RcQl Bef20emhodi ments it
does not. [0056] n sone enbodi nents of the invention, nanoPartche

conposi t i Gngheamerepinsprae entbédivants.chpenerarsclesia Inyantig nepRpagiclenor e aqueous,
pol ar, SARAL hdv& d'fﬁ'ﬁ%'te‘z‘ﬁvﬁﬂm 1 Van rof'm'hﬁth'lbUnm”O”pm ar, or hydrophobic

or
medi m(a)C e ofr nore mcelle corrpo one or nore surfact ants or

emul si fi e[m),47bnelmsomnﬁr®okilmﬂn@ga crajolrryy ta%her woafg@dewdnmimcntwne or nore

rel ease retardin e i i he art

Wt be wermbsibe R WSt fuo L SRRETIRES o0 RLE Al I ek i el DL o
medi a or ambodicals,tithe ﬂaejodtyspemb&edan jﬂ%zcﬁﬁw demcs %0, 85e, Qﬂ%;%m i nvention.

Corut ons oot By o dbRr ® arParadaahioRey S aBRE st PEPUERESE on. short

chain al cqﬁq;loﬁ],p()&%rdext rose, Ringer's solutions (lactated R nger's

i njection, ctated Rln er S plus 5% dextrose injec | ated Ringer's
injecti oni“““%ﬂor mkfflpof\ﬂn ldpp W@“@meéi% B eqriigRet nélﬁtiaté‘éf‘&‘?fﬂ % dhs t hereof .

[ 0058] Thosg:aphlafd Hiah afidfideky burfabdschir@ridl 4 thitd layer aF BQidBouMald 2 anar e of
suitable oily nedia that can be used as dispersion nedia or as nmedia to be

di sper sed swﬁaca&% terasrelacapiinventie ianersaifles) sAepT g clasti ebmdordi®Bdi ment s,

the oil ”%&Q%Pﬁ?tﬁ@(e%%qﬁiﬂ dNBESioh AlctiXinBGhSlyigE AMRRI Plcosdbdtavibheneof In some
enbodi nents, the fatty acid group may conprise digestible, Iong@)chal n

(e.g., CSsoBOymbadifents. fucaiivcaienenesinssthpys T MyATaTARBHhRetv 3
enbodi ment.g, f e rfﬂat ivy soffe! egnbgﬁfﬁlrégtsnﬁ%r@ﬁ/e ﬁargfagﬁggé)hgv@tatz&a %Sﬂeﬁitla@r sal t

thereof In sone enbodi nents, ty acid group may b Cl15-C20 fatty
acid or satngingieash 25r‘m¥c§¢réz%mffodhﬁ@m@andﬁéem%ﬂﬁvynta@lr@mmﬂm@kfb may be a

C15-C25 f Ahlea A%l &)téﬁlﬁalsi@lllémé DeLERT 10 ki SYTB mv.

[0049] In some embodiments inventive nanoparticle compositions are emulsions or
dispersions. In general, an emulsion or dispersion is formed from at least two immiscible
materials, one of which will constitute the dispersion medium (i.e., the liquid medium in
which particles (e.g., nanoparticles, which constituted the “dispersed medium”) are
dispersed. An “oil-in-water” dispersion is one in which oily particles are dispersed
within an aqueous dispersion medium. A “water-in-0il” dispersion is one in which

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

example, emulsions or dispersions can be prepared from immiscible sets of
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enbodi nents, the fatty acid group may be unsaturated. In sone enbodi nents,
the fatty acid group may be nonounsaturated. In sone enbodinents, the fatty
acid group may be pol yunsaturated. In sone enbodi nents, a double bond of an
unsaturated fatty acid group nay be in the cis conformation. In sone

enbodi nents, a double bond of an unsaturated fatty acid nay be in the trans
conformati on. [0059]In sone enbodi nents, the fatty acid group nay be one or
nore of butyric, caproic, caprylic, capric, lauric, nyristic palmtic,

stearic, arachidic, behenic, gnoceri c aci iments, the
fatty aci 8Ygp mwmr%éﬁaH@t%ﬁalbnml%r/ﬂ&fm%ﬁﬂ?ﬁ“ff&%eﬁfé feéﬁfgﬁés ° wﬁwgh. c,

l'inol ei ¢, s@hRhaeda el QALS: spBAiNEalhddal irCoil@r achi doni ¢, gadol ei c,

arachi doni c, ei cosapentaenoi c, docosahexaenoic, or erucic acid. [0060]In

sone enbof¥f8ht s In sdres esplodineens. nvefiiva narapaityiespaRSitiqng cp@psEHCL b odi ment s,
the oil i V\[‘?C %@Qe%@ﬁh&)a&%l& are 1@1(:@11&%) Clﬂrq&ﬂgé%b(gd’lﬂn%ty GEIH HRel:2- 0. .

Labr af ac cdoconut ol 1, pal mker nel , camphor tree drupe oi
etc.). | nstettred ave enobdidkede A soma ¢rebagimentss swhsm@frllﬂr EREIURPErgIol 2 - 5

car bons) trlﬁgxgﬁrlde In certain enbodinents, the oil is a long chain
(e.g., greafer lan 12 carbons) triglyceride (e.g., soybean oil, sunfl ower
oi |, etc.]0051DO6 1} Swrnet @ﬁﬂodimﬁnmimﬁfanivustemmﬁﬂqletcnmpmimmlf-'ﬂaﬁvebiﬁi on incl ude,

EF;CEr gup rtgﬁqlta{ cg'}élg%mnk?gil;%m me 81 0 ntquI‘l ‘%ﬁ'ﬁé &gﬂddirﬁé/n%f %g/%ntixt%ab assu, berganot,

canom’ I e; “canol a, 'caraway, carnauba,
castor, cmmn@mmmkcﬁﬂ@a@n&mhﬁaﬁqmad¢@mum¢at@dcbmbaamnnﬁkbmgmwom(h; cotton

seed, emnu, eucal tus ev |ng rinrose,. fi fl.axs e oI gourd,
grape seed, p’f‘?H’i’é ‘hlﬂgh Sl}?@%’g It 0815 Bﬁ)ﬁfimrﬂ}?s%lgléf%m ﬁ)ce %%}p[lﬁ nut ,

I avandi n, h@\@e@a@e,,bﬁcamonIHytmﬁ@gamaba,andvacmar&mmmmalnl s@m,e nmango
seed, meadowf oam seed, . mi ner al . hut ne orange roughy,
pal m pal F™ &PP@P“ oakEgd F%%‘?Oﬁéq“clm f;g%ﬂ% CODERE%B%}& %réé’%“at?ﬁ{]gtﬁ%%n “'seed,

rapeseed, ofHef@isPmdRd. [ODBIRBLL crfiifh@Weihe compsirhMaatubBasdisdigh savoury,
sea buckthorn, sesame, shea butter, silicope, soybean sunflo tea tree,

thistle, shepiere afiehyvingbeepairdt In YAMeAPeFRT FOTHACHS: itPRRIaY %reof

Sui tabl e sygthekiG aqseln&x f)f)tﬁmé'%h\é’s tih &xBRpRI 18SaRIn dnd HBRHdr afbed ek 5, but are
not limted to: capr dcapric trlglycerlde cycl onet hi cone, dlethyl

sebacat e, 7dfrfetd®ildo 13,616; of Kdipuepy Sary ratodirantsy sl st miiskieved| ey

al cohol @&zgon‘%gm aaSoditen e ne HOOBRAPRILR AlfindlurRld e component s may
i ncl ude, for exa one or nore anph |$&%q|c entities. Useful anphiphilic
P

entities |cnmpqtdf@nﬁatvmvg$ dighyging jpg@gllecggme enents, for example to remove any

organic solvent, and/or freeze-drying to produce a composition.

[0053] In some embodiments of the present invention that utilize a premix, it is to be
understood that the premix components may assemble into particles before the
application of high shear force. At least some of such particles may be microparticles or
even nanoparticles. In some embodiments, an inventive nanoparticle composition is
prepared from a premix, wherein the premix is selected from the group comprising a
suspension or a microemulsion. In some embodiments, however, particle structures do
not form in the premix before application of high shear force.

[0054] In some embodiments of the present invention, all of the components present
in the final nanoparticle composition are present in the premix and are subjected to high
shear force to produce the nanoparticle composition. In some embodiments of the
present invention, one or more of the components that are present in the final

nanoparticle composition is/are missing from the premix or is/are present in the premix in
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entities, and entities that contain both natural and synthetic conponents.

I n sone enbodi nents, anphiphilic entities may conprise one or nore

pol ymers, and/or one or nore conpounds with polyneric character. 100631In
general, an anphiphilic entity is one that has both hydrophobic and
hydrophilic natures. As will be appreciated by those of ordinary skill in
the art, an anphiphilic entity can be conprised in any nunber of different
ways. I n sone enbodinents an anphiphilic entity may conprise one or nore

i ndi vi dual conpounds or cules that is itself philic. To give but a

f ew exanpf ggalles grapurg é‘hﬂ‘ﬂ ingfnapgflag @?Wﬁ&?%d@aggi YéPHy1 ene gl ycol

(PEGQ, phogph@hidi gfsthe £RQheRlafiih Sone 8f M6RI hfblss frakdded &cthels, bil e acids,
and saponins PEG is generally recognj zed as safe for use in food,

cosnetlcsnmwndﬂﬂéd@@ﬁﬁé@ﬂﬁﬁ@ﬂh@mggvpeé@ﬂﬁﬁﬂtﬂpﬁﬁsﬂﬁﬁﬁﬁﬁétrat|on PEG is
wat er - sol r&%gj 18{8066%%‘&' eFbofiils &8 ﬁ‘xe ihrBidC @Je'pﬁ‘@mx RO k&t ds la@oluasd

nonirrita n sone enbodi nents, an anphiphilic entity may
conpri se pre torpmisiEnof dighishiers forew ip oaiRelsr, fr agngpgrtisisicompesstians #iphi phi | i ¢

but that h :
enboct ment e U4F Acg S iy Sy HRPERH FrBAAG Rl i HED typically be

associ at edesiiablh fonke ldologidly stichagehtdd bt Hesca@@emﬁie@wuébemmm hghvi dual
conponent

Such as, ol ve coval ent
nbage Sisers TS et Ry g ST ORUREh R TR Rl fPeciO o 0! VE 0
eIectrostaﬁmmehnﬁamaﬁmbeﬂﬁﬁn&ﬂhmanhycnmbmmmMMﬂmmmamy@uprMUH@nm)
interacti ns h n d|n Van dey. s intera O. oni c
i nteracti %gﬂ gg‘b‘ﬁ“ EP%WC%#{ISS%&%I) TCayHS h%%{e aﬁg%thsetch associ ation

may invoIyﬁb&ﬁm@mghggaﬂbtforce bond, or neans of adheS|on 100651l n sone

enbodi nents, an anphiphilic entit for use in accordance with the present
i nvent i on [}f=§] bel%mwwq%%ﬁ%tlwn&?n ﬁﬂ?@aﬂﬁgﬁﬁc\?mﬁ%ﬁm%ﬁﬁponent s havi ng

di f f eri ng pAeekeasmbnipyeineahilldies bde imday duepippiled biyhydtophitier t ai n
enbodlnenps an anphlphlllc entity may conprise_ at keast one hﬁﬂ%ophilic

conponent mEHENKR): WE&§P“6%@Jh9@ﬁ@BﬁdE@E‘P griagfliumiay opg P ReY WK Gdi ment s

the ” hydf%&%&deﬁ{é ARG MRV ARANI & nROTRAR QAL S A6 bRilbhielilyhysircophi 1i ¢ or
hydr ophobic tel ative to one another 100661l n sone enmbodi ments, two or nore

conponentgg@ﬁs%ﬂﬁ*evﬁnguégﬂﬁégﬁﬁﬁmﬁgéﬁﬁﬁhﬂF|C|ty or hydrophob|C|ty may be
bonded tog ﬁt %0&0%¥£WP%thE%WWH&%@Q@B@@k%ﬂiﬁmwﬁue@ume@@l ymer. In
S

sone enbo a co-poly bl ock copol yne I'n sone
enbodi nenttlst can Mbgbzltmprsmynebl@ & ag fefite tobe @j@ﬂsyq@é fn accordance with the

present invention. Representative such aqueous media include, for example, water, saline
sotutions (including phosphate buffered saline), water for injection, short chain alcohols,
5% dextrose, Ringer's solutions (lactated Ringer's injection, lactated Ringer's plus 5%
dextrose injection, acylated Ringer's injection), Normosol-M, Isolyte E, and the like, and
combinations thercof.

[0058] Those of ordinary skill in the art will also be well aware of suitable oily media
that can be used as dispersion media or as media to be dispersed in accordance with the
present invention. In some embodiments, the oil may comprise one or more fatty acid
groups or salts thereof. 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 Cyo-Cao fatty acid or salt thereof. In some
embodiments, the fatty acid group may be a C;5-Cyo fatty acid or salt thereof. In some

embodiments, the fatty acid group may be a Cy5-Cys fatty acid or salt thereof. In some
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[0067] I n sone enbodi nents, an anphiphilic entity may conprise or consist of
an anphi philic block co-polyner. In sone enbodi nents, an anphi philic bl ock
co-pol ymer may be a di bl ock co-polynmer. In certain enbodinents, an

anphi philic di bl ock copol ynmer may conprise a first polyner block and a
second pol ymer bl ock connected covalently at the chain ends. In specific
enbodi nents, the first polynmer block may conprise repeating units of a

hydr ophi |l i ¢ conponent, and the second polyner bl ock may conpri se repeating
units of a hydrophobic c onent . h eC|f| err‘oodlb ntst h%n{

pol ymer  bFBRmReRfs sty ﬁ@b%%‘ﬂ’ GUtAiUaedy éorﬁ‘fy%? g%ﬁ%%s onent and

t he seconglipeloypeiay l% BekoRMURRAP T SHtheleihoadiicnd, e Fits aoitl g&)ubyﬂh’ydﬁhl lic
conmponent. |In sone enbodi nents, an anphlphlll bl ock Coﬁﬁf ¥gﬁﬁpna be a

mul't i bl ocRolpespEaade in sqme %@%O@am%t%%‘e}aﬁlerﬂ%ﬁflg aTLunSaRfRd

co- pol yma{ua ¥ ilCREPE k&ﬁm%élngﬁ pl'nQOlQlli LELOEMERE 208K S0 oftapRnQkuried € pol yners
connect ed fent 'y at the chain ends. In specific enbodi nents, an
anphlphlIﬁwybmdmwwdmiwﬁ$WWE¥amﬁym@bWbr|se multiple alternating hydrophlllc
bl ocks an ro I t mbR&FGHHA ends. In
specific g)ngo]gl rrgltr]l%)ome eggégﬁ%}éﬁ% @Q@%&tdgﬁ g?ﬁ géﬁgel&r?e%bl gcks h]rrl‘gy conpri se
repeatlngcqmmmsprheKmmE:kMydephhtm@mumhp@wynﬂgcbngWﬁﬁB%H@blc conmponent s.
[0068] I n sone e iments or consi st of
an anphi pﬁ'g?chncg gk tIn CS%IPGE é‘dn%éﬁ% t@e@a%gmﬁg%g[} ¥1a Sf)r?eg%mg:]rrr% iphilic graft
co- pol yne@alnwle@pﬁuarcg SR cOlic, dmmisncsa:lphafllriolamckgamﬁa~bmﬂylnﬁﬁrr@h@9ninect ed
covalently J? e chai X OtQ%{ ﬁﬁg&h&c(xeggi rs. In specific
enbodlnen@%(’%%@ﬁwﬁgwyﬁ§FogﬁﬁﬁﬁmW§: ORISR 6" EonsSi'st of repeating units
of either [dusdr ophi hdnge @ﬁbohy@kmspmmms a:mrqm@m@mcsmdd fn ce@tafradmbodiviiamth, ment s,  an

anphiphilic graft co-p e or si st . of pol ymer
bl ock andﬂ§‘§@ééﬁﬁd$HV%ﬁéﬂeSP Qzé ?éﬁy%Béﬁ?éﬁta§mﬁgqg£§?%% chai n of
the first .pQhWRL phhO&kncl bl ce@plictinke eRpeOilLEant In cérbun émlfosltmq@md yiger bl ock

may conprise or conS|st of repeatjng uni of a. h||| onent and
t he secon@!pt bERTERYNCS T %‘éarPﬁﬁé%‘%}Yﬁﬁrlcf?nll‘f gertgpn %ﬂ?‘?%? cao rrponent

In certai nor%@@iﬁ'(é@nﬁéatelttﬁﬁl fd daflonPREYNBSidBLOE ksoﬁfﬁéén‘@)ﬂﬂ@hﬂéi\&er(h)ﬁl consi st of

repeating units of  a hydrophobi c conponent, and the second bl ock nmay
conpri se r&peating units of a hydrophilic conponent. [0069] I n sone

embodi ne nt ]gn aomﬂgﬁb? Bild i‘opuslelvﬂﬁll‘thé’ﬁre&rn@lfrﬁferﬁ@n RRAMEBIUt BRYiol IBHdddS, a
hydrophlllc pol yner

conprising repeatin units of a polysaccharlde
and a hydmhphdbm&wpﬁﬁyné@V@wé@wabbﬁpbﬁ%ﬁﬁ@i?@%@%¥Fﬁ@wﬁhp?@g%F“§ pol yest er
or pol ysacg ngrrnhg%anolf‘lcgﬁfv teh¥y b4, &stoﬁ@%nﬁﬁx@ﬁ‘%bédé buﬁ& @dEQﬁUt%Hllﬂ\r@r bl ock or

graft co-polymer may i ncl ude a hydrophobi c pol ymer conpri sing
repeatlngcﬂﬁ%&smmfuﬂnp&kﬁsmmCWambmewaﬂ@magnymﬁﬁgﬁﬁhﬂkmﬁﬁﬂﬁﬁEW“%Jock

conprisin r%%g%tlgg%locﬁgmpﬁSggpghﬁggﬁgﬁrg&kp J&ﬁaﬁ&ﬂﬁhHQan§HCh a

hydr ophi |'i eating units of % pe of
hydr ophi | |la:vepd)drylambn, lisage buteba,anqeadeysacchatliate naagyscepundado e )‘mlcﬁﬁe%ol yal kene

oxide (. g ol Yelhulehs Sxide) e The, Iuel A0Na G BRLUEr Lol an contain

repeati ng
pol ycapr olRet®1Rppy sepalpma@kﬂaec(cere@esemlme amnmom@ayr)safﬂp@@ﬂ St woodre

enbodi nents, the hydro h|||c ortion ﬁ ﬁ? h|||c qp%Pwéfmay be
non- i oni c. S&4a4a%k FAYORREA PR S?ﬁ@“h%ﬁ? 5 ﬁﬁ@ﬁ ShE o &N “anphi phi li ¢
entity Coﬁﬂk{éﬁﬁeQﬁ@aﬁrwﬁﬁéewmﬁﬂl@hgﬁgaﬁﬁamimn@ﬁﬂema&of§hﬁﬁﬂ¢0nlC groups
are hydrophilic and can confer hydrophilijc ure on th hi philic
entit ))C psynthetlc oils for use with the presel){tdmventc]lon {ncluge H:mt are not lmited o P

caprylic/capric triglyceride, cyclomethicone, diethyl sebacate, dimethicone 360,

isopropyl myristate, octyldodecanol, oleyl 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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[0071] I n sone enbodi nents, the ionic group may be cationic. In sone

enbodi nents, the cationic group may be an ammoni um (NH41, nitronium (NC2'),
nitrosyl (NO+), hydronium (H30), nercurous (Hg221), phosphonium (PH41,
vanadyl (V021, or salt thereof [0072]In sone enbodi ments, the ionic group
may be anionic. In some enbodi nents, the anionic group nmay be a fatty acid,
arseni de (Asl1l, azide (N3 ), bromde (Br-), chloride (Cl1, fluoride (F ),
hydride (if), iodide (1), nitride (N3), oxide (021, phosphide (P3 ),
selenide (Se2), sulfide (S21, peroxide (022 ), arsenate (As0431, arsenite
(As033 ), ciitseirad ppigsyiat Cﬁaﬁaﬂ%@ﬁ%leaéurelané&nﬁfhwaﬂﬁweeﬁr B%Tmebr onmite (Bro02),
hypobr om Erﬁb:%ﬁ%gﬁtg am?ﬁgjm@@ﬁtﬁleg (B 2dmp i GhOGgER0E AbRARAL end(drGRB); chl orat e
(C1031, perchlorate , chlorlte (C102 ), hypochlorite (C10), chronate
(Cro42), dm&hm@mam@S@@wZ@B@wyﬁCb@&ﬁ$horatc (Br041, fluoratc (Br03),
quorlte (103), iodite
Do, hyp 2L rl(ﬂgeglglfal Ueh gﬁgﬁlg%h isRRL F@ﬁg&%ﬂ@%&mﬁmosp iR o)

hydr ogen pymsmmm@u(rwmzw bdlahgrdmigfébb/ thh@sﬂf Iqah@rﬁ( mllbtmth? art§Rosphi t e
(P0331, silicat ) 21, hydrogen

sul fate (ﬂ@@ﬂ%ﬂF%%$#¥%gt%§§§§?%%%1%§bgene§% @%gh%%%b§%§ sglfonate

(- S(=0) 20}mbatietas,en (GRHBMAC Entity orpatepisiCaR o) momxadidtel ¢@a@wads orhydr ogen

| ate (HC20 t O t
CCarB0a 21 ot ist et e PRy P s HEs AT pRE R o5y ani e
(NH2 ), cyrnatiles heeht dolydihnil@eiptral @EGRGMNodpholiyidy) cltdesteBNY,, gl}fwh'lpldw de (OFf),

per manganate (Mh r . I ment t he

hydr ophi | ifél’fty(?ﬁ‘ﬁlﬁgﬁ%ﬁ?ﬁ%ﬁn "?‘i‘p‘él%‘%lpszﬁ i neé?'}glr?vgﬁﬁnae%sdsg%qdr ortsogcti)’nm st of a

nucl ei c a@bs@laeuEp&n@fﬁ@dmh@,byttH@Usrﬂr@b@m e A dpORitREIon MPEG iisnedtede  DNA,  RNA,

or conbi nati ons thereof. In sone enbod {;regtand t he nucleic acid pol yner may
I

be an ol i §JnblelnestPde 08%(5‘?%#“‘15&%%8‘?@8 AR rhodi nent s, t he
nucl ei ¢ agy@4pol YiEImdEboREn i, &{érﬂﬂﬂblﬁlh@&{tlgdﬁ aP e RTse Rchirfoicee

ol i gonucl eotide; an antisense ol i gonucl eot and/ or nnglf d antisense

ol i gonuc! éwtyidal compaprpts that i @AGHFE 2NRPhilie pufthabips somE/PEAORRIAC DA and! or
RNA chi meg, ?&r lmb?cséﬂ%gﬁer GASHELASibo 8RRt fRMTRRESsucRRobhpipiaii@l and/ or

nat ur al DS one a yeast artificial chronpsome) and/or a part

t her eof ; ammn(s evil typsnaliyrmmocaat@cm& ongrpnpRRpsugh dpbibe asspnplagafde a
peptide n y SoMetd1entanal ogues
of nucl ei E'Edé@?%éé‘&%ﬁm&ﬁmamp%ﬁﬁ 5 @P ﬁg%c'#ﬂﬁ%ﬁn%g?? F%%H&\;arl oell}? structural
forns of [mvll@agenmlcm@hsnfgatmnn@yenmlwammvwbombw)ﬂeeg 4 PO atPNA,

supercoil e pﬁﬁ(l @\Iﬁ, / GoRRpl,Nat i ons
t hereof [ O'Oblﬁf o) S saorlrné e agm%s %Jdto%ﬁ {’1]31 %%18 dra%bqr?%gﬂe%t 8 an
a%hld phi | mammetayctmsmylonmnqnenastemodqb)clemmosbeltmt@facaomatct)ohyghnattab Sl;qhnf sone I
enbodi nent s e carbohydrat e onmposed of sinple
sugars (oPSTORETYN JaY 5“v§1¥? v@relegaorxnﬁ%rﬁet g%upcgo%’r%?a ggglgd 18 jonds, as known in
]E he ?r t. ?[»{)l(lfilﬂi] S;Jgﬁ@@nﬂ&}gbddﬁtﬁénlm eil afppliipiatie emoy fdrlum NIedCOtr@,ncgwm]mﬁlse

ruct ose, gal actose, ribose, |actqse, sucrose e,
cel | bi ose Pr%ﬁﬁ%@@““&(@?ﬂ%"e@nww&@ TLEWOLT ST B fattic: PO é’l?smaaw(%

I'C acCl act oroni c acid,

nmannur oni Gji@&ing, degfbmgdrepmmygﬁlh@mpmm@, Iradfbdtamealﬁﬂjadintenapard In some
enbodi nents, the po Iérrer may .be a

hi l.i.c carbohydr at ncl udi n
ani nat ed, aéfmhb’@}l&ﬂe&fl dnayéﬁalpélﬁﬂ ‘Tiéﬁiaétdmﬁg? I]%{i}]é%‘éﬂl?p(?@%‘x aﬁlcﬂatz%aﬁfe némltj)oldl ?rent s,

t he hydr OF}%} ﬁotﬁ@é&?@%}igﬁairﬁceﬁﬁﬂl eﬁﬁ)o@lﬁfén@rthgﬁlﬁﬁr@fhlmu bhdrhgaropeaidul ose,
m crocrystal I inc cellul ose, hydroxy net hyl cel | ul ose,

hydr oxycel donipeesats asetitpr bearonilis<s hY%Féth%éPﬁelaE‘ifbtPﬁa%%qﬂé?ﬁ gl ycogen, starch,
hydr oxyet ﬁft mlar CIP S ﬁ@@ﬁg@tﬁﬁ s, +8h Xf:'ﬁmre BIVORIE ofgﬁf&nﬁg ?ﬂ'ﬁees of

N, O- car bo t hyl chitosan, al gin and inic acid, sta chitin,

hepari n, Idmd;cmhmcgy orciorirashekisity Ip%bsb‘moade tRegsagriby covalemt bendatciomBRd, curdl an,

and xant han. n isCa BRbYSAGCHAS ddesiogan- be
nodi fi ed tonﬁ)g @%ﬁraﬂﬂ%rﬂ@ﬁ@o it rogﬁltl:e‘{nnsbaa {3 ?ge nf}’rnber (())f si de-chain
hydr ophobi mlgnaupssonicrendodimestshodi-peEnns: may padgrep pobelgmetar bohydr at e may

i nclude cellul ose acetate, pullulan acetate, konjac acetate, anyl ose

acetate, and dextran acetate. o1



[0075] I n sone enbodi nents, the hydrophilic conponent of an anphiphilic
entity may conprise or consist of a gumincluding, but not limted to,

xant han gum al ginic acid, caraya gum sodium al gi nate, and/or |ocust bean
gum [0076] 1 n sone enbodi nents, a conponent of an anphiphilic entity may
conprise or consist of a protein. In sone enbodinents, a proteinis a

hydr ophi | i ¢ conponent of an anphiphilic entity. In other enbodi nents, a
protein is a hydrophobic conponent of an anphiphilic entity. Exenplary
proteins that nag be used in accordance with the present invention include,

®

but are nd961 ni frEpricEmMbenBRARsnan FRR Rty may W&W‘@%ﬁ’ﬁcﬁlﬂb‘%{ # (e.g.
pol yl'ysi ngj), hlﬁaﬂiﬂlﬁﬂokﬁlcoiﬁél?nn@ﬁmﬁ%rﬂ@é}h%dﬁ&@s hy sthpRRak Bogospsnens: of an

anphi philic entity may conprise or consi st of one or nore fatty acid groups
or sal ts merbe@fdlbquli cgenbryt., Inggisin gmbedierip.anaphehliE i cophobi ¢ and can

conf er aarhi enbodi nent s,
t he fatty @Rgpg?%ﬁdmégggn%&ﬁ lglebil gesl'f1 Pmédnglpglggﬂeimgﬁlén&? IZ&EQE% C8- 0|50)

subst i t ut edvatatly asthbeltait endedintspeliicembsiirsenty, theduswolymsobliopemts, the fatty

acid gro I d' ts,
The. ot £y CaliPipeg s B &R G plndif uh g SEERE pol R HRE DY Come
enmbodi rrentcsmpmsl&ee;feamﬁgyurae bfla @ydnmmlobraycoﬂupor&n(:ﬂﬁa@zﬁ" CfeafOD@«rraaﬁSdh@ﬁrss al t
AL {Elo q{)ﬁgslr {;%J?pirgs?é I (?I mé n1t%ofa Clvgbogfq&)lﬂp co a?nq ad¥ turated. In

some enbodf MoNOU urated. In sone
enbodi menté&cond bﬁylfnaﬁ BlyckasaydcogtpoisPrepBaying enipalf v ihgsaphiliatedpontnt. Hone

enmbodi nents, a bl e bond of atur.at ed f r ou be in the
ci s conf oPHat FYR° “F‘?P% 6Prﬁm8]i’fﬁl61§F Hg’ﬁg oY YRGBt ebyrﬂ'g%]f)cg (ﬁgﬁ‘fryur at ed
fatty aci gy H&bé.ub@nljoﬂmﬁéh& 4 anghigond lﬂbcﬂ@dd—}ﬂiﬂyme{r%?&bﬂnﬂn&ﬁﬁiﬁuﬁﬁbodl ments, the
fatty acid group may be one or nopre of butyri roic ryI|c capric,
lauric, mpHfraing blosks pf tvoor mopepplyrpers 51‘?%8?{%’/‘{1?06’ ale‘i’)t ﬁtiecc’haIBF #5 dhoceri c

acid. In %p&m@ém%in%%&t%arﬁﬁlﬁprﬁ@éwcmm;gﬁ&myr&ampb@ agpler nore of
pal mtoleic, oleic, vaccenic, 1linoleic, pha-11inoleic ammma- | i nol ei c,

ar achi donialierngiingdiveiophilia plocks 2é by érop@?béfd%l%‘é RoHErsT %Dvaﬁﬁ'g &4heshanoi ¢, or
eruci ¢ acigflgs. [IQQI{e%Hc%n%QE%eﬁﬁb&gﬁ PRBE §5thé E!?eni’h!ﬁﬁé eRbehS Lappenent of an

anphi philic entity may conprise or consist of one or nore bioconpatible
and/ or bi odegtimais ef Giat alranbiliscorerests dr hrdraphiohly, comgpnedidanpl e,

pol Y sebadt gl L EHST ST el g sl &

amphiphilic graft co-polymer. In some embodiments, an dmphlphlllc graft co-polymer
may comprise or consist of blocks of polymers connected covalently to the side chains of
other blocks of polymers. In specific embodiments, cach polymer block may comprise or
consist of repeating units of either hydrophilic or hydrophobic components. In certain
embodiments, an amphiphilic graft co-polymer may comprise or consist of a first
polymer block and a second polymer block connected covalently to a side chain of the
first polymer block. In certain embodiments, the first polymer block may comprise or
consist of repeating units of a hydrophilic component, and the second block may
comprise repeating units of a hydrophobic component. In certain embodiments, the first
polymer block may comprise or consist of repeating units of a hydrophobic component,
and the second block may comprise repeating units of a hydrophilic component.

[0069] In some embodiments, an amphiphilic block or graft co-polymer may include
a hydrophilic polymer block comprising repeating units of a polysaccharide and a

hydrophobic polymer block comprising repeating units of a polyester or polysaccharide.
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hydr oxyal kanoate)), pol ypropyl funmarates, polycaprol actones, pol yam des
(e.g. polycaprotactam, polyacetals, polyethers, polyesters (e.qg.

pol yl acti de and pol ygl ycol i de), bi odegradabl e pol ycyanoacryl ates, pol yvinyl
al cohol s, and bi odegradabl e pol yuret hanes. For exanple, the anphiphilic
entity may conprise one or nore of the foll ow ng bi odegradabl e pol yners.
poly(lactic acid), poly(glycolic acid), poly(caprolactone),

pol y(l acti de-co-gl ycolide), poly(lactide-co- caprolactone)

poly(glycollde C capr | act one n ctld Ilde) 10080] I'n
sone enbodiiFEAtE y?r ’&ﬁ“éfpﬂzf’éli‘ @HR&&%&? tcﬁrPo rﬁ?ﬁf‘%ﬁ ¥edntity my
conprise ﬁydrgmic%lﬁﬁer emek SRR r?feﬁﬁ glﬁn@@i‘a/ﬁiﬁyﬁcchhﬂdmﬁtaal n

enbodi ments, acrylic polyners inclu for, exanp acr%lél C aC| d and

met hacr y! hrpdreply Ie,c&mrwﬁé@omﬁ%mmep%%%m AR Y&%&W faschagifoxyet hyl

met hacryl g1,85, hﬁy(ﬁmﬁﬁtpﬁwmeﬁ%aa%ydo%ﬁ re@%@@ll&%kar@&w@&wh@mh@opol yner,
poly(acrylic acid), wt hacrylic acid), nethacrylic acid al kylam de

copol ymer polpmray(swétahwpo phecidy (e pllulgoiop potet kee oide ée adrlychnkydr i de) ,
met hy! ”emaseyﬂh@glgdmg@bxwmrbwcm& coRf Iy&g@hmmmmwéat e) copol yner,

pol yacryl am met hacryl ate copol yner, glycid nmet hacryl ate

copol ymer sydraptebrqubinreat sudnss mhspﬁprslanfgnwrew@fam@r(égoﬂo1Iqqer0fa§fraé@o| ng

pol ymers. acr, | ymers of
R L

acrylic a t hacry ST acl ow cont e rnary
amoni um ge eapBnic, 00 &ijd mlmdmn&nﬁmdhmimphlh@ carhnbryt abf @fpmlhhlmlhmmanent of an

anphiphilic entit rise or consj st | ary such

pol yest er §° Iflﬂ%ﬁea&‘ie Orf%(}re E@r%%’,s ' B‘bqef}grla Slllcél ﬁémg{gl%géﬁya?gﬁfd’mphﬁﬁea%

po: yE ?I yC@hd aﬁfﬁmydhapmhdﬁ)mrg BEﬁ?daa’lipﬁﬁJhﬂiMe)l(lﬂyaCtl c- f:o gl yco: ic aci (cjig
oly(lactic aci PE ate actic_aci pol colic aci

PEGyI at ed [HHRY( gIIE}E‘EPGI bpdirpgnts, E%(l%‘f SHER gla%gg RN ér(lgﬁ(%n “and pol ygl ycolic

aci d, | and eﬂli%lﬁdlﬁlﬁﬁtlé\/tﬁ%cdtﬂaﬁlf:%lﬁfup mdy #&@Hﬁnﬁfcﬁhﬁlﬁi @ﬁnfpnlémmhmq?rmT)s i ncl ud)e for

exanpl e, pol yan ri des rtho ester te ort ester),

pol y( capr GHEREY &) W@‘P’&t @3@?@?&&@1%01 B%Pﬁonb'ﬁ?% @aQﬁEGyI ated

pol yl ysi negvoml&(gggmg,legpe imne), PEGylated poly(ethylene imne), and

derivatives thereof. I'n some embodi ments, polyesters. may include, for

exanpl e, d%@baprl?als%ff YReIpaIy the 11"5%85”6%“@6"@'4“9@? nE)soMSo| y(serine ester),
pol y(4-hy dp@XXirdenR! @b bfléni€ mgha%@@w&@ ah; AWRRRUEYY, hzibic 04y)col i ¢ acid],

and derivatives thereof ui tabl'e surfactants or enul S|fy| ng agents

i ncl ude, omide éBfnthhlPlilcffﬁ( o f’sl@nd‘bﬁo‘a BridigieyEok jodisls (T hREEHHAL Degii®hol i nes:
o pal oy phecplak ) ol ERGH: hoh el phespiahLdd el am ne

(DOPE) ; diol pr opy triethyl amoniu
di ol eoy| phospitatAisty] l:h@daieniB% c)nD¢rémﬁdleoch(brfé%€tt%%plé§Ir@mte (Bl’Oz)

di | gl | DPPG
nexancdee dneropis F0.F CHRGRE EUEH). 1k ErntaRRARENACORY cBIGION. P7PO
pol yoxyet hyfohkmeaté)é@l@umdhloem&(éﬁt)z a hSWChhme% (@d:@l)v@rdtmt@ (Cr8et );I such as

| mit d - f tan .
Frl o oat o by RB ok, 3ohius (08, A Ao SERpapp il o1
pol ysor bat(Brd() fehoeaan(100), iodued (y@pn,baﬁe (BY, X Hypeenit6 00 ), potays®ihat e 65

Tween- 65 rbate 80. (T 0); Tween-

E)ol yoxyet %ﬂ}‘i“ger@ é?fea({Pé MSE‘ ‘?rg%%“l WBSPQXSgPEQ ﬁegﬁyé B g%‘]tef atty acid
eﬁ ter hs?cg}@p‘ol SR fpl%sfp&lfb (P00}, eidita: (30611 dulfate (S@ﬁql diadstlftita(S,05° ),

phosphati dyl seri

h hat I t
phosphat i dirdeos ﬁ%ﬁaﬁﬁﬁ%ée()ggél H% S:qr%l Ihé’ﬁ?”&?‘b{%ﬁltt)‘f’ gﬁg%hﬂa?aﬁ’a?ﬂeélsé =Qki d:
cer ebr osi dgs; ac@ﬂa&%yﬂismt)Sﬁahﬁét@{H@IopylIomm@xtmés,nﬁ&tdgayémay@m@m ),

stearyl am ne; dodecyl anm ne; hex -am ne gtyl pal m tatﬁ gl ycer ol

ri ci nol eatatrathEeHdT Y Sugtné%taﬁ%aH@w )@Mﬁ&tc (CEyBﬁz(}( Qt Wﬂt@ﬁ@%ﬂ;c | ) 5000-
phosphat i @ermge) hyl sthertale;, and
phosphol i g?ygﬁ}ggﬁﬂgﬁsu ac%egl%%ﬂ%@{e %ﬁ% %mw%ﬁg&%(dg?ﬂ?e gfﬁgdl fferent

sur f act ant(§CNThGMIMCN&hW@gd@BQG@@%@?@W%@ putaltithesepts r om a nat ur al
source or may be prepared synthetically in a |aboratory. In a preferred
enbodi nent, the surfactants are commercially available. [0083]In certain
enbodi rrents of the invention, relativé3anounts of conponent s




utilized to prepare inventive nanoparticle conpositions are selected or

adj usted to generate nanoparticles having desired characteristics. In sone
enbodi ments, the oil and surfactant are utilized at a ratio rangi ng between
0.25 - 10. In sonme enbodinents, the ratio of oil to surfactant is
approximately 0.25:1, approximately 0.5:1, approximately 1:1, approxi mately
2:1, approximately 3:1, approximately 4.1, approximtely 5:1, approximately
6:1, approximately 7:1, approxinmately 8:1, approximtely 9:1, or
approximately 10:1. In sone enbodinents, the ratiq of surfactant to oil is
approxinaﬂ@V%l0.39%?mﬁﬁﬂ¥ﬁﬁ?%%&gkﬁg%?ﬁ?h%ﬁﬁW§%Pﬁﬁ?@}?n 1philicEiPoxi mat el y
3:1, appr ey BBl of cdnsisB P X%IIBIcR]. Yob exbanphh) RIcaXitleR a8l YoBinkr mappr oxi mat el y
7:1, approximately 8:1, approxinmately 9:1, or approxinmately 10;1. In sone
enbodi nentrglude W‘%iHN%ﬂH cepipalmnaHereaf engeme F&%@fﬁ@?m& “Ff‘d’t‘icélcraéﬁ’gi ng between
0.25 -2. LnQIy&QPB%%Héiﬁpd[{ﬁ%ﬂ&&qotiH@ﬁldV&%b%n@éleo‘glhé. tnQomS Umb&Ghaft, the

approxi mately 0. , approximately 0.5:1, approximately 1:1,

appr oxi manedlgic 2¢id polymesmebesmdigpaprogde anddor medifpd ofigayelrelideatit to oil is
approxi mately 0. 5 Qx| Yo d ok LAt 2 Loenbiyicertain
crbod: mont 2 eRpduucBBRISKIF RElKcd prhisp 2 o RRRR NI, EotN ) SN P o0 I n
sonme enbodiNrentis] DNAemper Baid; DA gidloriRiNA bemensisittidspepsfrndnganhi ch

' come. clBaaredr SERA B dnfa bt Lol AR RIS
nanoparti t@hcf@r ?ﬂéﬁﬁ tbasreqﬁamemexe(le.g.. agommNﬁhetm/eraitnx?tNiAiﬁd@pa cika'my_ateeltayl 1%50/

appr oxi mat e appr,oxi mat e r oxi mat e 4% appr.oxi ely 5%
abbr oxi mPaieastieERRe S AR paplmirfto R BB S e BB kPRSI ) 0%
appr oxi rrataeilhy, vahl&bm@pﬁrr@odimm:uym&&%d;a@m@mtrrmme} BridSOHDIAR Prichudingat e: y 14%
appr oxi mat e 15% r oxi mat e %, appr oxi 7% roxi mtely 18%
appr oxi mat@g "Sf@ﬁﬁedi’gﬁ%’d@}i@ﬁé?ffﬁe%gﬁﬂ» a%%r%’ﬁf:ﬁ@l %ﬁd’%’iwl%ﬁxi mately 22%
appr oxi matraNA; 2B%A; apd6:0ekdBaia8bs tR4%f. appr oxi mately 25% approxi mately 26%
approxi mately 27% approximtely 28% a_Piproxi mat el y 29%. qr approximately

30% In sd 45%6@?%%@%”&@%@@%“%@ b FemFegentof i smpriphilis eddy | n some
enmbodi ment$,yt-BeHRES £ eBsi@bf Phdrbdhs $BRPTPX MBI oMinRHs, 1O 8B yArS0RBy

enbodi nents, where one or nore anphiphilic entities is/are utilized, the
percent ofbc amphyFiskiaride cerppqsed/of sHnplp SULBHPOREY HeffyafirsheUESt Wanoparti cl es

are prepar, ofific Bonds! 43 nBEn B §8X) S&‘ﬁ@u%a@@ﬂ@y fok R 4908t Qo8 edhg,om 50% t o
99% from60%to 99% from 70%to 99% from80%to 99% from 80%to 90% or

from 90% tebicogyérugtescsentrstaspbdbontatose, skrsosgemelénse. tishaleseperllpiobti c entity in
the COWPO%%@@,#@@@; Ui NANBRANLchY £3aAi6niL hERAEulBigheia, | 1 LD Prem )

IS approxi mat approxi mately 76% approxinately 77% approxi nately

78% appr ekicnwtrehey gABYGanapy rokiqwsnst wci@ 0l some pmbriimante] the Bllymerappr oxi mat el y
82% appr @xi_na .-83% L approxi |y .849% i,mat % approxi mately
8%  appr ok et ar i iEe ot RO NBglal L SRR RS HaBER 2001 oxi mat ol ¥
90% appr oxlyssthdride® IRsomp pmbodinvertts [the 19286¢phaio prbsbytettenyy B384e @ppr oxi mat el y

94% approxi mat el v, 95%. appr oxi mat L _90% a oxi mat el 7% .approxi mately
98% or ab%?%%f%%@ﬁyc%@]‘%? ’%ﬁ%@ﬁ% lycpcgﬁgf)gﬁet’ Rﬁm}é}ﬁ’ﬁoéjty grr%% C’f’/%/lqutkhsg’sur fact ant
activity ingdioRecefltilosd, methglteihdageddxiracOdodeatrd YWycbgenmtdtpo t o 99% from 25%
to 99% from50%to 99% or from75%to 99% In nme _enbodi ts, the
per cent ofVERBEAAYEL i RCCat BLEPD Ay et PR R OREon ety

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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prem x can range fromO0%to 75% fromO0%to 50% fromO0%to 25% or from 0%
to 10% In sone enbodi nents, the percent of surfactant in the conposition
from whi ch nanoparticles are prepared (e.g., in the prem x) ranges between
0% -30% In some enbodi nrents the percent of surfactant in is approxinmtely
1% approximately 2% approximtely 3% approximately 4% approxi mately 5%
approxi mately 6% approximately 7% approximately 9% approxi mately 10%
approximately 11% approximtely 12% approximately 13% approxi mately 14%
approxi mately 15% appr oxi nmat el 6% r oxi mat e 179 proxi mtely 18%
appr oxi rrai“é'l"%‘ 195}63"5‘66?8’5??{%'@1 %e %U%)phé Cro&?f’ﬂ%‘ﬁ 8{%}1"’5’1“%’1@%&%{% mately 22%
appr oxi mahﬁ% Yordid ke o AR R MRBtued Mcl3dile, bapgit Oxdita tee kynti2bumaplpindxi mat el y 26%
approxi mately 27% approxinmately 28% approximately 29% or approxinmately
30% |n s caibeimesatismagngie padift ot MIPEEEt ant i s approxinately 8% In

some e”bogjo'm”t S 1 BGncRENBERATenRf 2 SiMifoRGH ARk AdpHapHICkiBEkhe) doniHse £:0087] I n
sone enbodi nents, the nanoparticle conposition does_not contain nore than

one oi | . bensisbefe peptnd leamessmbodinantin® piatan 2y EAPES FRTRIFEHY ® onpri se t wo
or nmore ojl s |k ' ' QPR dr§IhEbi6 @FRAHeh g7 does  not
contain rrﬁr%lghlP%g%ag{r{% @%g%@%ﬁe?t%gg)g)% gﬁbo_}fji(?rﬂentls, tﬁ?enano%arti cle
conposi t i ampliphilic ertity.i Exentploy protaimythat supyfbg eseslin gecordinesonith BABGHNrent s, t he
nanoparticl e conpositi IS t fr Mhindlabivy foree of toxic
component £V°1H08 %Il ik iéug%reeneoﬁg%glp Arr@h?é‘%/m{llh%%ﬁ%%(’)gar i)gl encgrrlpz)%igtei on

consi sts eslgBusintal |y of water, an oil, a surfactant, and at |east one

bi ol ogi caliﬂ\g ctive agent ﬁa. . ng dified PepLti qﬁ)ﬂ nhiik S0
embodi ment®’7t he I%%%epeé?q{ofi eélgscglﬁpg rpﬁ%ﬁc éggﬂﬁgl e essant a[&ley %T(F wat er, an
oi |, a supfapcb@dpiisc ortols@ast orene mbtoiangiddbloypsemtsiitsehaeeniy ganadl,at | east one
substance used to produce and/or .preserve the nangparticl onposi ti on.
[0089] | n SR RPBA t}ﬁl@ﬁ?ﬁﬁ@,*‘}’ﬁl}?@@é‘ﬁ?ﬁ%&? Fenfe by 8598%02[?% 1il"‘lt(t)uﬁe 8%8 glllest s of water,
an oil, aamyhbRGtantty. REmaRmMbbaEEhE) el fane ptid geoup nmysonprientgdiibient s, the
nanoparticle conposition consists of Lgat er, a(gr oil, surfactant, an
unmmodi f i edPBeHindes Gntivatueait! Yres ﬁtﬁgtleglh% OGRS+ B 5P duce and/ or
preserve he MaRARARE fadl Geid gﬂﬂlﬁ%afylb@(a (Reptifetesacid §090IMAAYE.Oh samyar i ety of
pepti des my be i ncor por ated I n nanoparti cle CO[H)OSI {1 ons

embodiments, the fatty acid group may be a C5-Cyo 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 trans 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 comprisc or consist of one or more biocompatible and/or biodegradable synthetic

polymers, including, for example, polycarbonates (e.g. poly(!,3-dioxan-2one)),

polyanhydrides (e.g. poly(sebacic anhydride)), polyhydroxyacids (e.g. poly(p-
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according to the present invention. In nost enbodinents, it a peptide is

| ess than about 100 amino acids in length; in sone enbodi nents, a peptide
is less than about 90, about 80, about 70, about 65, about 60, about 55,
about 50, about 45, about 40, about 35, about 30, about 25, about 20, about
15, about 13, about 12, about 10, about 9, about 8, about 7, about 6, or
about 5 amino acids in length. In sone specific enbodinents, the peptide is
a penta peptide. In some enbodi ments, a peptide to be incorporated in a

nanoparticle conpositions is conprised solely of natural occurring am no
aci ds. | nhydmeabaprsn) meplyBroP ippstiey aoly ‘i‘%‘é’@&é’ﬂ@ aIBPdaethe non-natural |y

occurring é‘igia@%k&%& pdI PR YriRlichd, 66lyShot te P8Oy IabiRR sh@polyigigcdlideaccor dance
with the Br sent invention, generally, are ones that have bio| ogical
activity brodedredableipalveyamenairipieg pepivist sirdoknanddindseeyleblespmreeiiaii®ous ti ssue
(includin [ e L e ' I Wemgept i des

i ncl ude, gar?g{lg{ﬁgﬁhtg% hﬁ?ﬁ%lgg%g?hsggﬁg%ggg %Oﬁi&n&? 21-35% ré-g(::)el lular matrix
product i ohioegradablelPIHiKSys: BRI ladDC RC), paly(ENaRIT RSBRPOlY (SHIPIREOND, :  2;

VI EYKTTK, SEQ | D NO. . 3. T [ P TKS, SEQ ID NO.: 5;
KTV EYKT?&%%@?@E‘%‘é%‘é‘W%Wﬁg’?lS(’Q?%‘?@?E%&Wﬁ@S@&M@@% ID NO.: 7

CT SI—F(Ij'GA\/\GQﬁw’dﬂEM&iI'eE,IéSd pEEDL-Dchi@-co-glycoliiKS, SEQ | D NO.: 9), peptides that
may decre i nkl es . . EVMORR,  SEQ. | X , i 10 inprove
wound heaﬁﬁﬁ&m e? .Scfmeg%‘g'ioglr%e-n%e@g?rﬁél °§é°p‘%"§§?e%é@&ﬁéﬁ’%@é@f%ﬂﬁa 11
_YY(I?ADA, ) SEngan@te_Io(; E&SES%HCSEIQXZ&C:?QS}E:DPOE?}C% it ewrfa@rseénbold::)mﬂ&rm, f 6223’1 t

i nducer), and peptides._ (e.g., : . . 0
treat exc@s¥GRORPES HeluE fgﬁe’@fnpgxﬁw-wc ﬁsﬁﬂﬂeﬁﬂf@??%m?ﬁ%owﬁ%&result in
condi ti ONg, e hefScMRELbSEIORBIsCet BB EthY NGethdce &iby) yanastblyl noctakiyzed or
system c sclergsis (scleroderma) (Katayams, et aég"su ra, .Lupo, supra,;
Robi nson @mingrlkykmgthartylpk sppqlymcrepody (acryhersd), poly(@sthactc a§idy " 150: 312 and

Santiago gfalacrylid Q08 alkgtamidUBpSISAL bYIQ(hhyTRict a0 ace) lithi(AdBacralid of which
are incorporatéd herein by reference). See Table 1 bel ow for definitions of

pept i de abpdevhuidenmethybbrbaqylapeinlirahaspe PR PERY Tepasnatie

STl /S RIPh o g lacthay e pbckansmesni
copolymers, and combinations comprising ogne or more of %?enforaerg]gilng 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 pdly(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, polyanhydndes,
poly(ortho ester) PEGylated poly(ortho ester), poly(caprolactone), PEGylated
poly(caprolactone), polylysine, PEGylated polylysine, poly(ethylene imine), PEGylated
poly(ethylenc 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[o-(4-aminobuty!)-L-glycolic acid], and derivatives
thereof.
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acid N 2- Am no- 3- car banoyl propanoi ¢ acid n 2- Am nobutanedioic "d acid
2- Ami no- 3- C ner capt opropanoi ¢ aci d 2- Am no-4- carbanpyl butanoic acid E
Z-f\m nopent anedi oi ¢ acid G Am noet hanoi ¢ acid 2- Am no-3-(1H i m dazol - 4-
yl)-

[0082] Suitable surfactants or emulsifying agents include, but are not limited to,
phosphoglycerides; phosphatidylcholines; dipalmitoyl phosphatidylcholine (DPPC);
dioleylphosphatidyl ethanolamine (DOPE); dioleyloxypropyltricthylammeonium
(DOTMAY); 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;
dipalmitoylphosphatidylgtycerol; stearylamine; dodecylamine; hexadecyl-amine; acetyl
palmitate; glycerol ricinoleate; hexadecy! 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.
[D083] In certain embodiments of the invention, relative amounts of components
utilized to prepare inventive nanoparticle compositions are selected or adjusted to
gencrate 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, 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 oil and surfactant

are utitized at a ratio ranging between 0.25 — 2. In some embodiments, the ratio of oil to
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propanoi ¢ aci d 2- Am no- 3- net hyl pent anoi ¢ aci de 2- Am no- 4- net hyl pent anoi c
acid 2,6-D am nohexanoic acid 2- Am no-4- M (nethylthio)butanoic acid

2- Am no- 3- phenyl propanoi ¢ FC6ns- CH, - CH( NH2) - COOH aci d

Pyrrolidi ne-2-carboxylic P acid 2-Am no-3- S hydroxypropano

CHO- CH, - CH( NH2) - COOH

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 99%.
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
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acid 2-Am no- 3- hydroxybut anoi ¢ CH3- CH(OH) - CH( NI - 12) - COCH acid e
elt16147JL11 2- Am no-3-(111-indol-3-yl)- Wpropanoic acid 2-Amno-3-(4- Y
hydr oxyphenyl ) - propanoi c acid 2- Am no- 3-met 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
nanoparticles 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 nanoparticie 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 onc
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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[ 0092] As indicated herein, inventive nanopart cle conpositions may contain
or be conbined with one or nore other conponents. Certain exenplary such
ot her conponents are discussed here. Biologically-Active Agents [0093] Any
bi ol ogically active agents, including, for exanple, therapeutic,

di agnostic, prophylactic, nutritional, cosnmetic, and/or dernmatol ogical
agents, may be delivered according to the present invention. Such
biologically active agents nay be small nol ecul es, organonetallic
conmpounds, nucleic acids, proteins (including nultlnerlc proteins, protein

conpl exes [0080k . ) Angept vartesy ofineplidgs may Je %P@Pa’falﬁdé%“a“ﬁ’@?rﬂ%le CHBPRBIBS, et al s,

radi oact | ¥@co?dn?gn[% Spradafh iERTRON N6l SmosAEHIGRIimARE flaPRStdel TR BAOPoeRl  agent s,
etc., and/or conbinations thereof Such biologically agents may be

encapsul afl @damint lafids indetesy; brewmesmbeginsnist ap@ie 1s 195 e abouaPO.pR@M nt er f ace

of and/ or ¢pr n r i QP&Kticl es.
o ot O SBTERE MV SRS TRl %“éﬁf‘g ‘act1vé agent in the
ut

conposi t i 66, abs@®St opr Wpalrcat 1 Hwbnut il haboutridpaboni ) etwu( s agout 8j gbohe pr eni x)
and/or in l% nan njtall’n(%rlloeascc{ ANQESn! OB s gs&?iﬁc Garoid; M@g@@ﬂm@ Qdi ment s,

t he percer"%l |oIo 1 cat y active agen ranges rom - 20% from
0.1% - 15%nti p@ﬂi}d@ B:%omekﬂx%dhbﬂma(peﬂzﬁﬂe-ﬁ%morpbratﬂduﬁ)a hoparlitle | n sonme
anges from 1% -

enbodi nment s, ercent a i Q ically act.i g

20% fromC%‘%’OSl K95, ¢ PPBHH® %69}0 Gtz}éﬁf” ¥ ST aﬂu%%ﬁs EI\Q%"r om 15% - 25% In
sone enbo@mmh@ntstmp@@r@mh@@@nabrdamcalnogmmafallly oacmnmn@amgcemm s less than
0.1% In sone enb g‘% t he Eercenta bi ol gjg Y, active agent is
gr eat er tﬁ%?le% M hRE G e ! Tfé“&%f}%é‘ﬁ 5%“8%6 bRYTEg cal | y
active ag%@ﬁerdl é’t@l@hé@@he&'ﬁﬁ@ Blol0gidMactaRif e R Elnyluding Widapiw axii matel y 1%

approxi mately approximately 3% approxinmately 4% approx y 5%
appr oxi matdgImsis)ss b%‘ﬁ‘ﬁ?‘&?l“ﬁ%ém?ufﬁ% &B?ﬁeé‘k?“ﬁﬁmél 0%’%@‘ '%pﬂl tenaélé"ky 9%

appr oxi natp@ﬁLtYdeg-Qlt{?ud@-@Jﬂf é}éh@mn%len té—%ve/’@tuﬁﬁ’fbﬁﬁé%ﬂ@%ﬁﬂrd‘celﬁ% mapfRr oxi mately 13%
appr oxi mat e roximtely 16% appr oximately 17%

14% appr oxi mat el
appr oxi matped Ctlﬁgﬂkfga%%ﬂ&ﬁ ﬁﬁ@éﬁ\l@g%lﬁ%ﬁ%ﬁ% DOy Zappr oxi matel y 21%
appr oxi matggy grgrgs ﬂeﬁb% W@t@m@é TIRRY OX iGRahaEY K34%s, spgroniaRt el y 25%

or greater. I'evant “bi ol og |caII active agents can be produced or

obt ai ned aScG&Td/iIE‘g’KfTESKéﬁﬁLaSFdD mm% fmyf BEIVHYIRpPRERRIRi B O cal |y active
agent s rm)f\l(?o‘ilt (‘é’&\\*&ﬁd‘ﬂ%‘ﬁdﬁ%&t EQQDtI@d)”S PREs FEQJT RoMdh et i es

i ntended to fa el r use or e ivery in conjunction with inventive
nanopart i gleptides &tmayrwrédmmuﬂdw (elg0 BEHI QIR SEQE?N@r dOhirertideht® bi ol ogi cal

activity q}cnpltor\]lg W% nc{]heahng (e g %%stﬁmquisﬁg %E}?[ide,t @@V@@i EEQE}E'M ggn optionally
YYRADA, SEQ ID NO.: 12; GHK, SEQ ID NO.: 13, interferon, interferon inducer), and
peptides (e.g., P144; TSLDASITWAMMOQN, SEQ ID NO.: 14) to treat excessive
accumulation of extra-cellular matrix that are result in conditions such as hypertrophic
scarring, keloids, and localized or systemic sclerosis (scleroderma) (Katayama, et al.;
supra, Lupo, supra; Robinson et al., supra; Bhartiya et al., 1992, J. Cell. Physiol.,
150:312; and Santiago ef al., 2005, J. Investigative Dermatology, 125:450; all of which

are incorporated herein by reference). See Table 1 below for definitions of peptide

abbreviations.
Table 1: Peptide Abbreviations
Trivial Symbols® Systematic Name- Formula
name’

Alanine Ala A 2-Aminopropanoic acid CH.-CH(NH,)-COOH

30



be renoved in vivo. For exanple, biologically active agents nmay be
detectably | abel ed and/or may be provided in a "pro" formthat is converted
or nodified after delivery into an active form [0096[In sonme enbodi nents,
the biologically active agent is a small nol ecul e and/ or organi c -conpound
w th pharmaceutical activity. In sone enbodi nents, the biologically active
agent is a clinically-used drug. In sone enbodi nents, the drug is an
antibiotic, anti-viral agent, anesthetic, anticoagul ant, anti-cancer agent,
i nhi bitor of an enzyne, Eterpi%al agent, anti-inflammatory agent,

anti-neopl astic agent, aRtA&ps-vaccine, angj W) 0GEPOE S SCIRMNEL)-

ant i hyper fegighge, Seglaki geanidipaperiardt r ol qggggé pRogesta?iJﬁgf ggent,
anti-cholinergic, anal gesfid, anti-depressant, anti-psychotic, 13-adrenergic

bl ocki ng ent . di yreti.c2-Aomndilovascul ar actiwvenager S i ve agent,
non-steroggéﬁlIﬁtigﬁhfﬁanmhm rey nkﬁc@tc?ﬁ%§éoggﬁﬁ%aiaf ?%?erest are

L2 p
bi ol ogically active agentsimsiubbadiediofcor tr r ol ﬁﬂﬁi-. tion.
100971The E@WHﬁﬁkgﬁ?yBaeﬁﬂve agent s deIivggégﬁégé(%e azﬂFéﬁ%fé of
pharmaceutically active agenins-3-For exanple, a |ocal anesthetic nay be
deIiveredcggﬁﬁ@nbi@ggignnmhkbmgﬂm@ﬂﬁd-ianaHSHKDKyKNH@nEO@HCh as a steroid.
Local anesthetics nay al gggbe adm ni stered with vasoactive agents such as
epi nephrine. To give but ;aneiher exanple, an antibiotic may be conbi ned
with an ighihlior efnt e SBzysRygamoEnl y producedchy.-on ggj@@}@ i nactivate
the antibiotic ?e.g., pepl;gi I I n and clavul anic acid). [0098]In sone

enbodi men t hi-ol,0di, e ' nt (Hrpgeesihs-@gsat - | n some
enbodi nengﬁg%?%lﬁgéi % Q%eﬁoegﬁ%%}iﬁoqugseg%ggg (5. al | ? avai |l abl e

i magi ng a used™ n pQasjtro I SSions, t onbgrg

assi st ed %@%gg%aph¥H%F£Fﬁ§&§FﬁgT@E%W%@%ﬂﬁ%hi u eri zed tonography,
x-ray, fl opy, an gnet.i c .resonance ® (MRI'); and contrast
agents. Exanpl es of suit@Hg@WHﬁ?%?iafs for use as contrast agents in Med

i ncl ude gagd@hial umighel atedTimas-REFY PEY IS 1, OrmgREIHINE, FE0gaNese,
copper, and chrom um Ex&f$l es of materials useful for CAT and x-ray

i magi ng i?ﬁﬁ&ﬂ? i ogi.peyb inget-@ethuiPeAoBDRYL | SR dcoBnt S, the

L

bi ol ogi cal Ty active agentacids a prophyl actic agent. In

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 z;ﬁimmoa'phe“Y’P“’pa“O‘c C.H,-CH,-CH(NH,)-COOH

Proline Pro P Py.rrohdme—Z—c-arbmyhc l 5 .
acid i
2-Amino-3-

Serine Ser S hydroxypropanoic HO-CH,-CH(NH,)-COOH
acid

Threonine  Thr T 2;%‘{““0'3'hydm"yb“ta“‘”c CH,-CH(OH)-CH(NH,)-COOH

EFLCUUN

2-Amino-3-(1/{-indol-3-yl)-

Tryptophan  Trp = W propanoic acid
2-Amino-3-(4-

Tyrosine Tyr Y hydroxyphenyl)- lﬂ-o-ﬂl.cwm

propanoic acid
2-Amino-3-methylbutanoic

Valine Val VvV acid

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

Other Components
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sone enbodi ments, prophylactic agents include vaccines. Vaccines nmay
conprise isolated proteins or peptides, inactivated organi sns and viruses,
dead organi sns and virus, genetically altered organisns or viruses, and
cell extracts. Prophylactic agents may be conbined with interl eukins,
interferon, cytokines, and adjuvants such as cholera toxin, alum Freund's
adj uvant, etc. Prophylactic agents may include antigens of such bacteri al
organi sns as Streptococccus pnuenoni ae, Haetnophil zts influenzae,
Staphylococcus aureus, Streptococcus pyrogenes, Corynebacteriu

di pht her i H992]1 j s ¢ iidcatRIt6Ts HYEHDS, na@&éﬂ%%ﬂ]ﬁﬂ%‘ﬁ?ﬂé&?ﬁ% CORRIGOF B‘]i’ di um
tetani, CLastihddl bRk oot ShdsddnlsdicupaiRekdiilgeinmonlei sseri a
tneningitidis, Neisseria gonorrhoeae, Streptococcus mutans, Pseudononas
aer ugi nosaommmﬁ@ldllsauas fiere. Haenmophi | us parai nfl uenzae, Bordetella
pertussis, Francis ella tularensis, Yersinia pestis, Vibrio cholerae,

Legi onel | 3:h ? pm Lea }y}gcobact erium tubercul osis, Mycobacteriuml eprae,
Tr eponet Ny %gwbm'fﬁg SRR 81l MRS BORRS oL k@ gdor fer

Canmphyl ob erjeju anti gens o viruses as snallpox

i nf | uenza didgamndce,Brophglepia amtoh(ynac)cniryﬁtlcaand:(mdcrmatqdm@ﬂ pdchgenzabe nmeasl es,

H 'V, varigell a-zost ex t.oneg Epsteln Ban
virus, ﬁ% FFﬁaC“”'n%%Gg?ﬁD“m g%%@?r%%%ﬂﬂﬂglﬁﬁ%ag nghﬁyh%¥EV|rus munps,
rabi es, r sl alecaios sg@kdrﬁatalhu&&ﬁpou&dwnmleam@ppmtalml(mpludmganese

encephaI|t| , yellow fever, R ft e e C, D and E
vi rus, anHm?tH’é‘% ClHE‘étem%lﬁ’f‘?tfjﬂﬁ%mBlqusuﬁﬁ@%%ep@F%thg%f (o )hd&gtf)sap %rsg‘f’ 'tic organi sns
such as Cﬂ@ﬁﬁﬁe@wsalmmidaemm&mdrﬂtssah@pd,ra;sdmd@aﬁgulvamm iGanabdaical bi cans,
Candi da tropicalis, Nocardia aste ettsia ricketsii, Rickettsia
Cyphi - Wy BB etm RGP ey SH DS £ B AP B hona 1 s

Pl asmodi uifhal, 6ddeakl 1 thd bt RO ES PRBerdd itk interfatd dRebapbieat wlthaca,

Toxopl asma gondii, Trichononas vagina b, Schistosoma mansoni, and the |ike.
These ant“@@%@rﬁmﬁl%ﬁﬁ?ﬂmWW%VQ%¥@?%?dﬁkole killed organi sns, peptides,
proteins, éﬂiSMF0prIQE&hJ‘@mbo@iﬁﬁé?&hmrp@&@ﬁ:ofgfolc%my natvk gt hes eof . [00100] In
sone enbo Inents, the biologically active agent” may be a protein. As used
herei n, t kempesiting usest 9tpeipare Layrativgyepepadetesdas H‘ethﬁug'@ﬂmi}ﬁfl@P’cll‘iélﬁ’geabl y. In
certain e , I aagerf Lo/ R0 e ABOMEag40r about 10 to
about 35, TR gﬁgﬁ%gﬁmg&ﬂﬂﬁ%g?§éoﬁﬂ%r agouf tg gboiﬁg SEgnlno acids in

si ze. Pep&udasmmvcﬁupaa@ﬁsmaﬁs@@p@ﬂ&szQén%mnﬁﬂﬁg—F%ﬁdﬁﬁ?@édueHbés and/ or
sequences g hay i 1O (RRME A8 BrTaxi mal |y

di verse paér/%&lﬁf/ ge/gtdlD g@‘)\r’%%; Eg ggeﬁhé%%%k}{ensoﬁ sporre errbodl ments, the

bi ol ogi calbhqtoamﬂlwmetnaggmt rangys foem d b a?ﬁ%,tfwly5%l-r120§/®rfﬁ)ﬂe¥ﬂ3@di2%nfr@m

ant i bodi e JBY 5 4o | onal ,
chineric (ﬁis 2dl}’}l’ 1%") 2%’ 11{1 Otme %}nﬁoﬁ rntesc%lnggljﬁgr%# hkolk%&g?gs In some
enbodi ne ntasmveaagémthxomsehaxfmw.h avmnteembcédneafsf the pancrﬁ&ga@tf‘ bmtvglcahyj/ or

bi specific nol ecul.es bodi e ncl.yde Fab
fragment s 24t %@%&P@l %%S@ggﬁe VE (EE%S : %?eécseg?a ga%lbl%lo i y. y [00102] In
some enbodiciieMtgsnt it fHrdxiitelgiociat, |ay5praﬁi&rlaVe@y ag%nﬁppmymbtelyal%]ucl eic acid. In

some enbodi nents, the oligonucl es .Co RNA_,.chi meric
M xt ur es, SHEPFTEIGY &%, 2P IB@F@%%F‘PW”S nfyojré’ PRREIST NS4 f i ed versi ons

thereof . ThEoRIh-B9PE%! ARkd8scI9F794, AFpBXieSent 8% apettkimacpay, be
si ngl e- st randed and/ or doubl e-stranded. The ol igonucl eotide may be nodified

at the bagerwsimtsy |Sagmproranaely |1 4ntPs<BHeR IR @HEEEWHSWé3/%or exanpl e,
to inprove lto%?ﬁeltéi% y48f apbhﬁuﬂa%@q 58 apthﬁt@'yZm% Sbro8fugiely[189:403] I n
specific e odi nmen a nucleic acid conprisés an antisense nol ecul e that
bi nds to ampﬁﬁﬁﬁﬁﬁfﬂ%ﬁdwpgﬁaﬁ@dﬁﬂP%»MWW§W§@FW6@V6ﬁ@ﬁ“@?@?bﬂglb and/ or
splice ju d:S C b barget MRNA
and/ or prend llr?t9 H?a}t% E%A’ 4 ﬁ)%r%ft%lg?%%f %@9%1/&%@3(\33&% ? Ilpdéﬂ}grlna@b@tsr@ 0gntl sense
ol i gonucl egptatge may b|nd to DNA of a target gene, such as, for exanple, a
regul atory elenment. [00104] In sone enbodi nents, a nucl ei ¢ aci d conprises a
ri bozyme designed to catalytically cleave target nRNA transcripts nmay be
used to prevent translation of a target nRNA and/or expression of a target
(see, e.g., PCT publication WD 90/11382; and Sarver et al., 1990, Science
247:1222; both of which are i ncorporated herein by reference). [00105]
Alternatively or additionally, endogenous target gene expression nay be
reduced by targeting deoxyribonucl eoti de sequences conplenentary to the
regul atory region of the target gene (i.e., the target gene's pronoter
and/ or enhancers) to formtriple helical structures that prevent
transcription of the target gene in target nuscle cells in the body (see
general ly, Helene, 1991, Anticancer Drug Des. 6:569; Helene et al., 1992,




N. Y. Acad. Sci. 660:27; and Maher, 1992, Bi oassays 14:807; all of which are
i ncorporated herein by reference). [00106] In sone enbodi nents, the
biologically active agent is a nutraceutical agent. In some enbodi nents,
the nutraceutical agent provides basic nutritional value. In sone

enbodi ments, the nutraceutical agent provides health or nedical benefits.
In sone enbodi nents, the nutraceutical agent is a dietary supplenent.
[00107] In sone enbodinents, the nutraceutical agent is a vitamn. In sone
enbodi nents, the vita nlsﬁne or rmreo vitamn

id
111 (thi aH08) | Belexgnt Rokogially peseF PERAFPRD O P’i"&ﬁ‘ieﬂ"&%&?ﬁ{%‘?rﬂ S)“?n tamn 115
(pant ot hegiyCyvagdsi) methbd @«raggrolé;ﬁ KippERAisre) ageﬂistn&JSﬂcﬂntBﬁ qricot i n), vi tami n
n

B9 (folic acid), vitam (cyanocobal amn), vitamn C scorbl c acid),

vitam n Dmogified s sonfzin, @ﬁee/rm%m@lqiees P derEp fioifitals theiratip L the

”Ut raceut F&@Ancﬁsﬁmth hﬁfeﬁld@n'aﬁdp%hrclekns&mﬁ‘ocﬁﬂ’m&& MBS0t ﬁl&efefsvﬂamé is one
nore o I'smuth, boron, calcium chlorine, chromum cobalt, copper,

f I uor i ne, biobicabactivitoet theregsnie In seme erabrsanese therpdjiaaenean optienady _
phosphor UE? fepn%tv@? ﬁ?' Ji'\‘@ Proyglaq{pﬂ:%loﬁ)%‘c%m MBve d%eln{bciﬂi} beﬁfégbﬂdf?:t' |sbefe@nt 1 UM

sul fur, urtum titanium “tungsten,” vanadium Or zinc 00109] In sone
enbodi rrentusd/omhay bumd)\ad:@lutlﬂépﬂd’&g‘@ﬁhatIISCC@MeT@@@Eﬂ{Oﬂ@ed aherdoliegey 810 | n sone
enbodi nment s anmno acid is one or nore of arginine, glutan ne,

hi sti di ne®® F%t]ofsg(ﬁm ne, |eucine, |ysine, nethionine, phenylalanine,

t hr eoni ne Jou9sY pt Gk, erdrodinadnisnehe b[cmnﬁgidaﬂ}f attivesigent iserpedliaderuts, and/or

putr el o, 9L Tel kiS5l RSl S PO R GRS ALY 261 O

phosphat i dylsepkdiesa dlinﬂﬁlljﬂ‘u@!dldﬁgg rrﬂkscah@ﬂmmdngénm dgaimgie an efiidicoi tin, al oe
vera, guggul, green tea, |ycopene, itives, herbs,

phytonut r PRl Eal ageti %ﬁ?t]&"é‘ﬁt zgmc?qga\%tnthacaggqsalgﬁtﬂglﬁggorgg TS, evening

prinrose Qchoiddl h%ﬁ 8 86 $nflafinSdora AgenTRA{ oAt fBden iahifpef rageingod i ver oil),
and probiotics. In some enbodi nents, nut ralaﬁgtl cal agents i.ncl ude

bi o- engi néétr‘@éysf496%‘3ﬁ@ﬁeﬂ‘#@ﬁ%@@%"ﬁg@%@é"ﬁ GOy BCh BE’@FW&%’ "Hr oper t y

(al so knowp.@sniRN&EIBSQeHSs f)Slc el ile]ssa@(@ @fcﬁot&UBfa&@ﬁ&Eic(bﬁickﬁjent s and
di etary suppl ‘ements are di sél osed, exanp in Roberts et al.

(Nut ri ceutewl dsuretrchéar@@wmc@@*eaCEﬁ%wnbﬁ@eﬁ%ﬂfaﬁg@g&ﬁsv S anter bs, ' Vit ani ns,
and Heal i ngy 35999&@ éﬁﬁréz&a(ﬁ‘fﬂﬁmcma?ﬁﬁ@rbs@aﬂc b?@&@@dl@tabm,ag&ﬁs)élmtablewr por at ed
e

herein by re Nut raceutical agents and dietary supplenents are al so
di scl osed tiansdehyd edinmsdrati@esk Ref erence for Nutritional Supplenents, 1st

Ed., 2001, ? PhM%ib?dlgé'féallg g%kdgigg {fv&%@ na9'be E‘%ﬁ%}’e d}/%gé.rﬁfa&%ﬁcal %St Ed.,

2001 (botﬁ0 are’in erein by reference). [00112] In sone
enmbodi mentastivd apeesnt Faf@xmapigpalmal ehasthetiomeeble dilivered qﬂmbé@tli’lt‘éﬂth ayents can

D 0T PO AL iRl 000 HISLA0RRE L QI RUATRL Py L OMARENL C2I - 0aded

nanopart i calnés ¢an S50l i S, suc ever ages
with vasoactive agents such as epinephrine. T0 give but another example, an ant1b10t1c

may be combined with an inhibitor of the enzyme commonly produced by bacteria 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 (MR1); and conirast agents. Examples of suitable matertals

for use as contrast agents in MRI include gadolinium chelates, as well as iron,
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[00113] In sone enbodi nents, the biologically active agent is a cosnetic
and/ or dernmatol ogi cal agent. In sone enbodi nents, the cosnetic and/or

der mat ol ogi cal agent may include vitam ns and their derivatives (e.qg.
vitamin E and its esters, vitamin Cand its esters, vitamns B, vitamn A
al cohol or retinol and its esters), provitamns (e.g. panthenol,

ni aci nam de or ergocal ciferol), antioxidants, phenolic conpounds (e.qg.
benzoyl peroxide), essential oils, humectants, sunscreen agents,

noi st url zighg, i SangBlcOL, Sh5HRr, b EERILASS  Eahgl R e emdesas arkfes-cAP0114] In
sonme enbodi ments, the biologically active agent nmay be one or nore

bot ul i numanéxirey wagingdesdudgriodmehasidmelongs.exes. | n sone enbodi nents, the

bot ul i num {n - - of I j : B, C1,
& b e 1 e AR R b DRy AR BRI B By 2
i sol at ed aomé embglimertts, pdopbplactid agemts tnoluide vaccmes oYiescendbodi cemiiss t he
botuli numt gl 11, 87 B BiRAT b allvhita bighaheth ARLOr BRLLL ALY spyri {1 ed
bot ul i num'CoXi PPOTRS S enbodi menfls,g tRe” bt ul PRum T &8 nay be a native
bot ul i numviresEeicallynlsetergrbodomentsss, atdellbatradt. uophly bxiicageny nag
Coxin oy BEUEPREES A REEDS FE et R LD T B0 25F B GE sk | | ed i n
tpebarlt V\@aldnll,lrfwmg’@iaajavédﬁ,@%t. tH’ib%yia‘é%@df%eﬁ%_@rfﬁQ:i?dmde a?@éen@@f@bl?b&miage, li st
of bi ol ogi ca active agents. Any biologically active agent may be
encapsul at®8d™ RERP ¥ @’FOOB&’EHW’T“S’"PWQE’J&Bf’ﬁﬂfég‘éf”ﬂ‘fﬁ’?fB%agﬂpzﬁlP%?usRel ease
R i e i o AU
unnodi fi eddgdiyt pebeyis Claveaui/eapa hgsad e bsigemp Gt idnsPoliterey i ncl ude
]91‘ are IO"I\fylz'&]sﬁii@rgf%héiﬁwg?@%sﬁéri@ngﬁrhgégﬁaﬁ%plo%c%&sdﬁtﬁttgni g%ﬁ%&%sd? 0 tal LOW

or controlled release o le_agent. Any rel ease-retarding ingredient known
in the arterugings. SalylogelaryphisdadmophidusinatrinfeniaaBardeield regmeparticles. In
some enbqgg] = ' N j e ilic and/or
hydr ophob?%%%%&?rg%%ﬁé?gg%g%gér _i] }r?gg ?%gjre 'eD igzor}ft@ [s]&) }%{ﬁé}gﬁ}a for exanple
cel | ul osesMierbaiearivaubaregotih éhedfacterignyiree, Jotnprerapalédee Lepolrywes s,
combi nat 1 deh SR RARA BRI B g B B A PRI e O g
i ngr edi entviruses @e bthallpos.antwenza dend Batcsvatdrh emeptial Wﬁu&;ﬁmiaﬂnerembodi ments, the
cel lul ose or derjivative,thereof conprises e or re. of oxypropyl
ot yl oot P8 HYer PR B B IS Tl Py PR o PGB0
car boxy metviryb,cefatinlsphénovinysd sdeayprns pydpileihyince pbliovose mumps, rabies,
hydr oxyet r%l ilel | ul OE.e ._and h‘%{dr ox%ﬁr{)@y#@cel | ul os%]l. n lger‘[é?ai n odi nent s,
the cel | ul'BELoP FEFFYRIFSY ST EET 1S [ARPHT EUFPI BE &8P KVefeRtThat i ve
':1 hgr eof . IWllleﬁfdv?ﬂﬁﬁTpaﬁ?sl)ﬂ% Bmtmh%ﬂfffviﬁ?{] dﬂd|ﬂ®£l€ki(_elo::intid§;a’_(sidfﬁ:1rigkﬂe E her Ie?)f is

ydr oxypropyl ne cel.l.ul ose : ose skilled in the art w
appr eci at é’r‘%/tﬂza"tanﬁ‘t“ SPTaRiHs PEPRYSTLSUSD Ay HEPLCOGHE IR G o PRIy cel | ul osi ¢

pol ymers, @asuidem UdididesbicdnS Vekdlialbpeai® Nobbamd SRAYiSas, RibRe1sia .
rel ease-retar d"'gkg ingredient is an acrylic Eol yner. In certain enbodi nents,
acryl i c potafei Liskaeyq ahi, Mysoriasmppnemnogiqey L PemydipsZiqel rBlraErY i ¢ aci d
Copol YIer Sy, ABLMNK PIRLSBSEH YIAbB1HOBObYITBESR bRESORMSLEhL niRIARES Y] ates,
cyanoet hyl nethacryl ate, am noal kyl "met hacryl ate copol ymer,” poly(acrylic
aci d), pol Kprerdesvacaopi, I righoragnas weditrdisr Saistosares wamsoryy paghihe ke oHshs mer |
pol y (et hyl it G Y kA FormRAWHO FBE A ks A Ha AN A8 cop PRI
met hacryl :ft g@pgﬁgmtrﬂﬁc& ate, gg{‘y( rré%/r?fl ?}gétphac?ﬁ;}l at g;qu%cc?gol yner,
pol yacr yl| aaibdbydrated, noedniydationt thereely| at e copol yner, gl ycidyl nethacryl ate
copol yrer C i [.Of3 [-Sid. -0 t he for,egoi ng
ool yrer s, ﬁﬁl?]@fdgc rl)&}{é?%@ %%Fé;&n%?&%a@@er Béglg%rg?lgie%%n% agd TR oy e oL 16tefnO

used herein, the terms “protein” and “peptide” can be used interchangeably. In certain

embodiments, peptides range from about 5 to about 40, about 10 to about 35, about 15 to
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fully polynerized copolyners of acrylic and nmethacrylic acid esters wth a
| ow content of quaternary anmoni um groups. [00119] In sone enbodi nents, the
rel ease-retarding ingredient is a polyester. In sonme enbodi nents,

pol yesters include polyal kyl ene glycols, poly(glycolide-co-Iactide),
PEGyl| at ed pol y(l actic-co-glycolic acid), poly(lactic acid), PEGyl ated
poly(lactic acid), poly(glycolic acid), PEGylated poly(glycolic acid),

co- pol yners of ponIactic and pol yglycolic acid, and derivatives t hereof In

some enbodi nent s, esters include, for exanp (% ol q '%

pol y(or t hebaas 3oy a G}y/ﬂ QtaBeN 36 ST AcHS ¥t Dt éf&?%ﬁ%‘?

PEGy| at ed pg n}!ry r%q %&Hﬂ@ég an@R} é@qﬂéﬁcékewhlal;@ﬁls ated..pal M:lnylgtleﬂﬁz 10
pon(ethyF e i P | at ed FO yéethylene i mne), and derivatives

t her eof . 1mv@@memanmdUKWQM$swn%Q pepsitesrayi isatsele, for exanpl e,

ol ycapro ne, 3 r
Bol§(4phyk]‘ﬁ,j 9 Ll%$§#¥%gmg ERQ% %B‘?%%ﬁ%gﬁéﬁfﬁ%%ﬁ%igizggufgﬁffi acid], and

der|vat|vaaneaemmmﬁaﬁﬂ@mﬂﬁﬁmmn@@nﬁh@qﬁmﬂmnewﬂgmﬁﬂhgpp Bde-retardi ng
ingredient is ross-1inked pol ;do n some
0 et BRI SR PRAES sihe ARl MY bl b0 Tkorny

enbodi menf¥™°% i's CI 0SSPOV Sone e iments, the polyner
IS un- Croaﬁlbd)dlmkﬁﬁl aptibogd{eg iny Ihpwy leddded offe)or mtisoramdenbiepictent s, the pol yner

is pOV|do [ 00 i nents, .the r ing ingredient
may be a 1§‘F l‘é&%’?ﬁﬁ?ﬁo ’Pi‘e%t%r?ﬂﬁéor%%én e P%h%gﬁf%ﬁﬂ%/ qol yner is a

gum |ncIm@gﬁ@ugb@&mﬁaaﬁpwebeﬁﬂ@@hﬁnmgqnl alglnlc aci d, caraya gum sodi um
al gi nate, ancUor _| ocust bean naLHrﬂJ pol ymer

may be a Y02 n Ty goree enahogiimg {Re Ibf%?%caﬁgﬁ‘ét V&agergg}aﬁ%égfmc eleatt
car bohydr at,gk @Eﬁﬁﬁcﬁmeﬂtb %ercﬂlgslﬁ&&nfl@és@bﬁpﬂ@ DNGJ ENAeaﬁmeﬁc aixpedsyester. In
some enbodi nent s, esters include paly IﬁyJenglggy
pon(egchﬂﬂ%W@%Ch origiy PorinS) 4 “&F@HKﬁgkaCFﬁ@P? §ﬂ§CO|IC aci d),

pol y(l act i,g f’(ﬁx'cfé))tmdegg@ll: B8t HQEM(dnaﬁy'tﬁ s@Gletisandealay /et GfﬁlﬁleLsﬁraﬁiﬁdd)
PEGyI at ed p% colic acid), co-pol %ners of polylactic glycolic

acid, andT&eplﬁawﬂv@gkmﬁﬁﬁﬁéwﬁﬁﬁd§bﬁé @Wﬁ@ﬂﬂﬁéﬁg§“n%ﬂyy@§géP@mP Qude, for

exanple I dizR@dny t@rt ho ester),
poly(capro %?@%é@Tk ethL%g %éﬂgggrg%égﬁgﬁﬁjﬁﬂﬁoiyl;zlne PEGyI at ed

pol yl ysi ndp019a] y@eswﬁpifwmmhomys; REG)S 2 EePTHBISH Bt IeaYen? lpguigethal’ and
derivati V%acdis ney ngnslafll’)%%%q@ﬂ@ g@ﬁ%@h bSstarP e}’@rﬁiﬁcﬁ ESick fmkrslg, for exanple,

pol ycapr ol one e- co- yS|ne (serlne ester),
pol y(4- hydxmwwtepganhclﬂﬂldeswékbmdp@ltyi[gatt(leNémnd/@bmey@} trpnglafien| i ¢ aci d], and

derivat | Veglfetgrpa 1&'%}( 8%%4(119[%%%% the ﬁ?aﬁ(?e § At ﬁla b8 g#\@ngf% tz[rgétar di ng

i ngredi ent yner 0 po y V|ny pyrr In sone
enbodlnen@@ngkhﬂuagbyﬂanmksanﬁpﬁﬁmpwmmane In sone enbodlnents t he pol yner

5 povi donBoth SBsBRe ol el & ke P b lS AR ATRECIEAS: ' nky be &
nat ural pojapmeicallyl dleas© Bzt MROH ARGt tnlag berated taprepolk framtativsoba gum
g o R ATBA S SPGB el DGR B o

Sarver et al., 1990, Science 247:1222; both of which are incorporated herein by

reference).

[00105]  Alternatively or additionally, endogenous target gene expression may be

reduced by targeting deoxyribonucleotide sequences complementary to the regulatory

region of the target gene (i.e., the target gene’s promoter and/or enhancers) to form triple

helical structures that prevent transcription of the target gene in target muscle cells in the

body (see generally, Helene, 1991, Anticancer Drug Des. 6:569; Helene et al., 1992, Ann,
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enbodi nents, the natural polymer may be a protein (e.g. albumn), lipid,
nucl ei ¢ acid, or carbohydrate Fornul ating Agents [00123] Inventive
nanoparticle conpositions nmay be forrmulated for admnistration to a
subject. In certain enbodinents, inventive nanoparticle conpositions are
fornmul ated for application to the skin, to achieve transdernmal delivery to
the subject. For exanple, inventive nanoparticle conpositions nay be
formul ated in cosnetic or other preparati ons i ntended to be topi cally
applies. [001 éL Human skin conprises the derm s and t |de . The
epi der ni sNHadeakFer @0 ATagnsk Maksr, 10PS dierssarahtty/: all of whig @d % ratum

| uci dum g gﬁw@g ?ﬂ osum stratum spi nosum and stratum basal e
(identified 1n or romthe outer surface of the skin inward). The

st rat um coh&alm hr@g@mwlmnmb@ biglogivally acime agfgt @ledVirReepiGEhessat mal

del i very [ R i ¢ eptides in
particul afn Son%%m%? éln]t%ﬁt?ﬁ tggﬂnﬁﬁa‘%‘ﬂ%al aggﬁgg{ﬁyg%?u%@g@% um %?%ll(ep and it
consi st s ehbddimtite tedutkeuttadl sgat pevides el prapedrcabbynchisr s i n sever al

| ayers. The, i terc coeocytes is filled with

i pidic sEPR ‘Fﬂ?%%ﬁle nﬁgaﬁﬁ?pa?ﬁ%enpﬁﬁﬁeﬁfb %}gﬂe role in the permeation of
subst ancegpottrrjoughsosiel ambp Baisatspiia netracaktjca2Q0dt, is Emtampealn sdowr nal of Drug
Met abol i sm Phar macoki. net i es i.nGo ference).
Y00198] THEDTBertbfie Hatubh gt i ettt e GRS R BT O PR
150 um t higkmin B8 riB&4¥N9, Wi@mabB3 tnidkim)Witaman Bﬂ(;iahlotﬂenﬁladld) sithroipeited bel ow

the epiderms. The derms is .innery illaries as well as
neur onal ﬁ?%‘é%%b““{%?ﬂd%mﬁ*}‘)a‘mamlaﬁgfff’ﬁyacé@t‘él %%Z? t r ansder nal

adm ni st r ath QoS laiR vaahinQ(BéYisic REEN viNGiH SR ditdminiB) 6f Easiing. t he

per nmeabi | i ty of the stratum coneum Sone attenpts . have i ncl uded usi ng

chemical &HHABIC hysomesemibodinppats, YhﬁéP‘é%‘é“Cflh@eb@F a4l 508 nol ecul es

t hr ough t@ﬁb?&ﬂn@ms R BiRLd 8TRL 8 AN bRELMIBsoMTRanTRRBAR, Cal apparatus to
bypass or ablate jortions of the stratum coneum In addition, attenpts have
i ncl uded @Isr@rrxyfm,wpbadhgqnmﬁ flgprincoipdBp e BRENSSHI HRNFANESt I@OM%@HB’& meati on of
phar maceutj ¢4 9o R LB, GARGR sodillf GOMuasinbeen to a
phar maceu%ll1 ggl’ ah"téﬂ[c’% ;%%Q%gﬂﬂ;) ellusng mol ecul go 1t hrsoughu the skin,

typi cal | ytdbrlumamtamnma‘gagﬂtenm@aéla@sOit@nct he capillary bed in the der ms
where the Qiat Bginsylhest to

achi eve a@ﬁe?];peu |n(?e% Ozig:'?éytsc%éﬁf/g%%ﬁ%g) C?falgg%%:ﬁ{: n{?ent |non provi des,

anmong ot heemt Iambughmerltettltmgn@acuadmnﬂ psimereiof grimine diufdnee, pepdindes

transder mal £ require r pting

agent s (\Aﬁ%’h%@? FHECF‘HG Fme chani ¢ ﬁ&y Iaé@?f' ?%éa}éﬁleﬁ@ %éphgt{ "jg{éatﬁ{(izlkl . Rat her,

t he presenootilny et esrse &rmlmmpnuisacmglcyl zf@nmdlavhra:ﬂudb&tm acwamld/@m n

i ncor por at ed to i nve t| It effectively

del i ver ed Wﬁ?}gé@W&ldﬁ&% R@‘P’tf‘ﬁlét a“%‘t‘%%%% émg?[%eﬂé ™ ze or disrupt
the strat tyﬁb@ammbnﬁ@ﬁp@ﬁ a&d,&helﬁtgﬁﬁl@u@&arﬁme,pﬁomrmhnlaﬂnﬂefma, geggbbt ul i num
nanoparticle conpositio no% geﬁﬁssar}llll}g/S Eli‘y? in aldl tenbodl ment s
of the pr ¢BEHCH HISRTOF- pdsy Uy S ey efl oS8T I present

i nvention fg.he5Rd chn@mnérﬁs/a;fctaﬁts retiag srigfosadin flixsdeay, Iﬁﬁlgaﬂdnﬂndiefanml pepti des
t hrough the topical application of an inventive nanoparticle 9 osi tion.

In some ermis@ gread §veroHs apdpiohiofice 1pBHERPIENE S SHFEEHIP IS TRl i ed
directly Rclﬁ&emé Eﬁ%:néﬂﬂ 5 gé&%%@téx@[he&ﬂaﬂ QUgRe b hesiepbeREmBlalsbayers. In
sone errbo I ments, nanoparti cl e conposition can penetrate the top | ayer
of the skllﬂﬁownﬂ&imﬁvﬂjoqtiﬁé stratum conmeum dermal pores, and/or der mal

gl ands, ;ﬂe@ﬁ@]{j@atﬂopn enhancers
or ot her alggﬁ'?i t%&@%&@fga&%ﬁasI%%Ent@ﬁrtdrfﬁ@tﬂg% mé%é be appreciated by

t hose of omxdinplariy Rokettd efich, (MagricarticatshBe C@fwéﬂ?ﬁ(iéifcé%’ﬁﬁb@ﬁ FiPBIe8IeRSr t opi cal
adm ni str r e REk h as skin

sof t ener, a]%ﬁ? I}Tﬁ%%’h 1 o”?ilj%%?'t Qgﬁéﬁﬁ?&?& ngﬁcga?%é&hg?%o%w%l eansi ng
cream ski iRcatbdrkted Bmhluyeeferehax)l Entraq&mh@nfmae@metambplﬁ@mts grelm nake- up
base, lipstick, facial pack or facial gel, cleaner formulation such as
shanpoos, rinses, body cleanser, hair-toni cs, or soaps, or dermatol ogical
conposition such as lotions, ointnent$6:gels, creans, patches or sprays.

[ 00130] Such formul ati on of inventive nanoparticle conpositions typically

i ncl udes conbi nation with one or nore excipients such as, for exanple,
fillers, sequestering agents, softeners, coloring materials (e.g. pignments
and dyes), and fragrances.



[00131] In sone enbodi nents, inventive nanoparticle conpositions are

formul ated as a cream The term"cream' refers to a spreadabl e conposition,
typically formulated for application to the skin: Creans typically contain
an oil and/or fatty acid based-matrix. Creans fornul ated according to the
present invention may contain nanoparticles and may be capabl e of
substantially conplete penetration (e.g., of such nanoparticles) through
the skin upon topical admnistration. Such a creamcould also act as a

[ for i ted, . al ook | f i
Coxin) . [ OOHSBTTHOGRCE dra ey et Mot R GHETRs 1o Pl e R

i nvent i vePRAnapar bk Refeanpds iHeliain Sty @ st Hic anpbbathad whidthera devi ce such
as, for exanple, a patch. 00]533] A variety of transdernmal patch structures
are known!"CRPPREdEEEM WHEEENED: or di nary skill will appreciate that

i nvent i vepgaangpand doslcenteaResis! ieasivemnopaaded Mada wihaeepeuaied into any of
a variety of such structure& I n sonme enbodi nents, a transdeL{cr)aa(Iée patch may

further cegmpisicarbamerperaicd ijo fod salstness- &Rt SHEPHgthF PBTACEHEE2 dof the

bat ch t hahuo. AR i WS il RuidsREIRIsbel diggceed] s extend from the
patch to project through the stratum corneumof the skin, In sone

enbodi ment®113lhe Inwewl edodiorentst the Qwﬂm@%%@6&?&9@%@@%{0@@1@2] In some
embodi MmNty QloiddA8) RIS AR bor INAOkEAL,, Tc1BIARRTLYG frolARAE IR can be
provided In a ot Tn a patch so that pressure applied to the patch causes
unnodi f i ethapéphiddeitarinbenddheiedervdticate.ofvitma Handiks osispt Vigwman Gangd i ough
needl es) a thr Str ] 10 ] nbodi nents of

t he preseﬁtgﬁﬁggﬁygg%?aﬁmfﬁﬂéﬂ@!%g%aﬁgg%%&r%%ﬁﬁﬂg%ﬁgﬁﬁggﬁgsive. Sone
exanpl es pintixnb siavieampit ohegoatedfewd), ntlonwamts,(phoroliexempduads @ae U. S. Patents
Des. 296, 006; 6,010, 715: 5 591, 767; 5,008, 110; 683,712 8,433; and

5, 965, 154 4Py tsiory eRendu S 8%‘%‘%%%“2 &% %%Té‘?ne?gﬁé%yrg?lgf‘%%‘é%%%e% Adhesi ve

pat ches ap@tgenesrahidys, ahbssaedeetiamétdsas havi ng an adhesive layer, which will
be applied to a person’ kin epot agr reservoir for holding a

phar rraceufqoc!i’f} ag%ﬁ’t‘f‘e ?ﬁ)@%%engxﬁlggfog?gl%aﬁy 4s atg??gfnaﬁﬁj&(}%en?rsmqrgakage of the
phar maceubbBhurh toi gepeddepploteil Binadeer Inabms ufbadiment, the lpadlohm s typical ly
non- adhesi ve. [00136] Those of ordinary skill, in_t r i | preciate
that a trSHEUBRNET OY52F 8RS %fbﬁﬂilm‘éﬁéo’%&mesobf’ B Céfgg'r @e]r':’vﬁv’m PEJ}V\E ch

i nvent i ve ;RanaRRddih &l E 1VPRBLLIORS maRYe Beisadil ahdbafeided Iaugive but a few
ot her exanples, a device may be enpl oyed tha allOMﬁ%th¢(§9 osition to be
appl i ed wi®¥bJe spie embedhmenss. iy RopHnumHrea may 8f 2 partigiheiselap ﬁg@?&, whi ch may

lead to uB%ﬁil}'f—ﬁmfﬁed%{uﬁhﬂrﬁ&&i@fIntsbﬁe Einb@RMments, DM Hodllin@mdeMh eR§ bkac! ude
spat ul as, “swabs, syringes w thout needles, and adhesi ve pat ches. Use of

spatul as ortiwbepdinumomplsx| Inemegybpdigsiteche pRUGRT WEBIRS PREBILed into a
cont al ner vﬁfﬂ%&)ﬁ—!t&iﬁ‘&eieﬂﬁ GO IRRSdntd o/ nenkdS iR GoRWk €35 ABYvdE acconpl i shed by
filling the syringeewth the conposition. The

recombinantly-made botulinum toxin.

[00115] Those skilled in the art will recognize that this is an exemplary, not

comprehensive, list of biologically active agents. Any bioclogically active agent may be

encapsulated within or bound to the surface of nanoparticles.

Release Retarding Agents

[00116] In some embodiments of the invention, particularly those containing one or
more biologically active agents (e.g., unmodified peptides), inventive nanoparticle
compositions further include or are formulated with one or more release-retarding
ingredients to allow for controlled release of the agent. Any release-retarding ingredient

known in the art is suitable for use in making the inventive nanoparticles. In some
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conposition may then be topically spread by the spatul as or swabs, or may
be expelled fromthe syringes onto the person's skin. [00137] In many
enbodi ments of the invention, it may be desirable to limt delivery of
unnodi fied peptides to only an intended delivery area. In some enbodi ments,
such limted delivery may be acconplished by utilizing an inventive
nanoparticle conposition in an application device that permts application
of the conposition to a target site on the skin mﬁthout applying t he
conposition to non-target site areas of the skin. a transderm

pat ch mayerbeodiménts, zelehse-tetarfing ingrrdionny arehydagnbylis)apdiar hmhf)?ls RAPIGTS- j £

modi T ed Rglgﬁsqut%rdﬂlrgqt\}%’gdl ﬁ]@lﬂhé s e&%bl@ abilYostCorRtiVatReSBb86r €d ar ea,

ot her areas nm pré-treated or otherw se protected from

tex posur edadadieylrnﬂyrﬁargastsmb[r@@&?@]yl TFveolidond-brkhpp lEReTAEUES, HhE 18WT) i nt ended
o provide.illustr fic enmbodinents contenpl ated by the

pr esent W@%ﬁ?lbﬁdo?ﬁﬂnéQ%mn?ggﬁ%re not intended in any way to be limting.

Exanpl e I [00PET] apxemnmmdnmparme odl@sé:mtamihatligmd_ieﬁlpis tgoflosthl 8 exanpl e
s RS AL RTREE 4 AOMSOTRAL R BTl 7
bi ol ogi cabna&imort bﬂh}@fbﬂyb@pﬁlkhahﬁwllumtsu mmhyqqéaulammbmymthylcemmea)
L T Lk TP
for 5 m n%@@dm)@p{b P coh@bel TikdrhienRin@tspinc obitulfept etz afERISASEQ | D
NO. : 1) was added and stirred for 20 m nutes

is methylcellulose or a derivative thereof. In certain embodlments the cellulose or

derivative thereof is hydroxypropyl methylcellulose (HPMC). Those skilled in the art

will appreciate that other cellulosic polymers, including other alkyl cellulosic polymers,

can be utilized.

[00118] In some embodiments, the release-retarding ingredient is an acrylic polymer.

In certain embodiments, acrylic polymers include, for example, acrylic acid and

methacrylic acid copolymers, methy! 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 copotymer, 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.

[00119] In some embodiments, the release-retarding ingredient is a polyester. In some

embodiments, polyesters include polyatkylene 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 cmbodiments, polyesters include, for

example, polyanhydrides, poly(ortho ester) PEGylated poly(ortho ester),

poly(caprolactone), PEGylated poly(caprolactone), polylysine, PEGylated polylysine,
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The sanpl e was honpgeni zed for Inmnute; The sanple was stirred for 20
mnutes; and The sanple was m crofluidized once at 23,000 psi. [00141] The
resul ti ng pent apepti de nanoemnul si on was eval uated for particle size using
the Mal vern Nano S particle sizer capable of sizing particles between about
0.6 nm- 6000 nm The pentapeptide nanoemul sion preparation had two
particle size peaks having an average particle size of 106 nm (Table 2).
Table 2: Particle Size Distribution of a Pentapeptide Nan oparticle Exanple
2: Pen tapeptide Nanoparticle Formul ation and Transdertnal . Penetration with

B|olog|camﬂﬂﬁﬂwbmeF@O@M@@GWHﬁép@X@ﬁWF@eEW@@@H% HEHrEBeRah IPAPES ¢l es
conpri si ngngo@@aeﬁgyﬂgégb&pmeeﬁs FoBEpR, R ARARL AP0l (THKSRILEEQ 1D NO.: 1),

that is kno ol ogical activity on the skin structures (Katayama
et al., supma}pwm@ompnﬁaﬂemﬂﬁéﬁ@mWXbﬁam@#@%@%@e&ﬂyhﬂﬁﬁﬁ%%%WﬁléJdennnstrates

the biolo ?@ % in of transdermally applying a peptide
nanoparti ngunwu@zﬁ&ﬁ%g§QW§ I{r(SEQ ID NO.: 1). NhterPaYs gnd R@?hods
[00120]  In some embodiments, the release-retarding mgredient is a cross-linked

polymer of poly(vinyl-pyrrolidone). In some embodiments, the polymer is
crosspovidone. In some embodiments, the polymer is un-cross-linked poly(vinyl-
pyrrolidone). In some embodiments, the polymer is povidone.

[00121] In some embodiments, the release-retarding ingredient may be a natural
polymer. In some embodiments, the natural polymer is a gum, including, for example,
xanthan gum, alginic acid, caraya gum, sodium alginate, and/or locust bean gum. In
some embodiments, the natural polymer may be a protein (e.g. albumin), lipid, nucleic
acid, or carbohydrateiments, the release-retarding ingredient is a polyester. In some
embodiments, polyesters include 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 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.

[00122] In some embodiments, the release-retarding ingredient is a cross-linked
polymer of poly(vinyl-pyrrolidone). In some embodiments, the polymer is
crosspovidone. In some embodiments, the polymer is un-cross-linked poly{vinyl-
pyttolidone). In some embodiments, the polymer is povidone.

In some embodiments, the release-retarding ingredient may be a natural polymer. In
some embodiments, the natural polymer is a gum, including, for example, xanthan gum,

alginic acid, caraya gum, sodium alginate, and/or locust bean gum. In some

39



[ 00143] A pentapepti de nanoenul sion preparation was prepared as fol |l ows:
5.6 g of Labrafac W 1349 oil and 5.6 g of Tween 80 were stirred in a
sterile beaker for 5 mnutes; 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; The contents of the first
beaker were added to the contents of the beaker (i.e., the water and
p_ept|]£j|e)_3nd 'élhen stirred for 20 minutes; and The entire sanple was

m crof | ui di zed once at 23,000 psi. [00144] The resultin ent apept i de
nanoenul stobpdiaente e ngied @olyBrr Hay by %Pré?teé‘% & HLVRE)tRL: %ﬁ@?}%?%& no S

particle %g&gdl%@ooabl e of sizing particles between about 0.6 nm - about
6000 nm e pentapeptide nanoenul sion preparation had an average particle

size of 114. 4 Fromulapeg dgintat el y 95% of the particles were bel ow 130 nmin
S Z€. [Ooﬂlﬂ]ﬂ Th?anﬁWe%Qx?%thQ?e C%@Q Ms%a?%e%u@aﬁ@@pm%ﬁﬂsﬂtﬁ)ﬁ t@n equal
as ase P h

vol une of I n cream ani shing Cream Light) and then vortexed
i nto a unhfdje.cineamit omyodingnt, ey entiyeganonssitclaompesitiofsgo ipgulated cont r ol
G eart 25 BASRRE U iAR SRRy I e, reamexcept [t
pur chasedidvhitve weiidagR kR omppsitoas maly &k Jor@@lated 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 corneum, stratum lucidum, stratum granulosurm,

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 pm 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).

[00125]  The rest of the epidermis below the stratum comeum 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 chemical 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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grans of weight. Upon arrival, all animals were acclinmated to their cages
for one week (group housed 5 mce per cage per group as defined below) and
provi ded with standard cage beddi ng and Purina 5001 chow. After one week,
the follow ng treatnent paradi gns were applied: Treatnent Paradi gns [00148]
Goup 1 (Control): Each day for eight weeks, 5 mce each had 75 ul of the
Control Cream applied to their backs with a gloved finger until no cream
\C/ivas vi si bl e. Thﬁ m;cce had their backs shaved with an electric shaver two
ays prior to the first treatnment and, thereafter, in one week intervals.
[00149] dWIF12 Thy @atcHeRy ORRPNIdISFIPRs O%?‘-’QE‘P%E’&Q‘S?S ?r;fe g Fﬁ‘é%&gh had75 of

the Treat pBRLqifddGRPYN AR RuAREkntaly e Hs nd1asdise Wid dF aBragivovasihdridsggtingint i | no
cream was Vi si bl e.” The m ce had their backs shaved with ﬁn el ectric shaver
two days psehiswheharisherpictlsmeqhppigdlnglentriceh anagndisr @al-t RatheT o RESRE ek

interval sy, &%ﬁ%%%ﬂﬁpnﬁsﬁ% IndEhe betclifud: FRM hBSpGaEh iPWS&itSe back that was
treated wth either the ntrol or Treatnent Cream was preserved and then

pr ocessednasiopirtita ssoprsiions iscHedivelytckvastdginedsmaliswithe I REeH P 1 of t he
22 00 SRR TR R0t Bt elon A st oo
fibrils westeliner yanbpirtigle ompasitiohsriamosteadssiriy prnldded in iawamb@@m@geﬁ fibril
S TRl e ML TR ) ) LD, and & = ntense

[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..

[06129] 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 oil 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 nanoparticles) through the
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[ 00151] The average histologic score of the skin tissue stained with
Masson's Trichrome stain was 2.33 out of a possible 4 in the Control Goup.
By conparison, the average histologic score of the stained skin of the mce
in the Treatment Group was 3.67 out of a possible 4. This represents a 57%
increase in collagen-staining intensity of the Treatnent group over the
Control Goup. See Figure 1 for exanples of photom crographs of skin tissue
speci mens from each of the Control and Treatnment G oups. Assessment of Skin
Thi ckness Effects [00152] The thickness of skin thickness is neasured using
a Skin Lagken umhi tekipd g4minestrationy Si*ébéﬁ‘f?ﬁlﬁéotﬂﬁélsﬂéﬁtaﬁa(:‘i‘rﬁern% of each skin

Layer f ol | aulp SARLRREON chlecamfl ShOl BEuEr@8RY section of the mouse back

skin that was m crotoned pl aced’ on a glass slide. Assessnent of

E>r<]t racel | (00482)MVafThose oBpuiihact $kahin[thoas 8]l @oractrehatiiny cativeejaeraEbifponent  of
the content of.the EX : X, | IS assessed usin
two separ 5?@%%%’?‘%1%5?%1 g@%rﬁgéﬁ%%?%‘hé% %éq’%ggga%a%t%gﬁcgbarpus Gsun) forg
col | agen 001830 Sepaicated thesitsnad patdpusetubaetke wkiva i thaerthbeser®f cr ot oned and

A G I TE STE M T e LR
honogeni zegofpotiariatoiagnond virikey dfeudestisctbaskinsioina cmblydimexty,pr ol i ne content is
oo esen s e 51 Sl A9ER oM SRl SRUEL B LRl RS despl b oo
t Eg tcg nit Lg}e p@écﬁ;ﬁaht 2;)‘%1){3%@1:@ keoki, larﬁ;aeiasmf&edleél' bead feanthe phitles migta@ show t hat
bi ol 0! cARTeridbs SO EnSRT A Ut CBTpEF BAPTHmEdTR a1 CER et wi € hout such
a pent apepfiele o vl Qkssstt udi es

[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 hercin 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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have shown that the peptide cannot penetrate the intact skin w thout

chem cal nodification (Katayama et alL, supra). Therefore, these data show
that the inventive nanoenul sion formul ati on enabl ed penetrati on of

unnodi fied peptide, resulting in effects to the skin consistent with the
known bi ol ogi cal action of the peptide in increasing collagen production in
the skin and resultant increase in skin thickness. [00156] The results are
expected to show that, on average, the Treatnent G oup does have

statisti C@Aﬁﬂoshl’f&h%?ﬁheﬁlﬂe@oﬁlé&@?rsﬁrgﬁi §nt 8 u@o@gkpabsm@ng vasukigiare expected
to show that, on aveérage reat ment oup does have statl stically nore
col | agen frAmrih QW@H%WMWEFWG skitd as neasured by the two hi stol ogi ¢
stains an te t r Skl n

Thi ckeni ng) an E?(I?rrngll d"terfl%%ﬁéﬁs tr|1§‘9€]c 'E[l?]yrrﬂtlrtg%(%ﬁr% CE% %%ttgﬁgl?%l\ rough

Tr ansden nalllm@(pmd atidoto gily an PégpdeddeliNavapar in sine: errEbﬂwntqm‘ucwc ny| ng
Concentra n pL elnthe noparticle 005

denonat r ol B85 R ERRLGE o Rt r AVRRTAHE £ Bty Pafbat o SpPRARID (e
nanopart i ol @ applidabien bawxieo@t@admrefapplmamgn mfmhadmm;a@!nnm mfd thngarssdem tal |y

appl ying g .peptide nanoparticle. Materi al 0 581 The
et i manthERhe el TR Bisbbbaian B fbifed s N ot IS Ehetdncent rati on
of pept i deadsteraepatelaaiynienitiliesécnhik Sndjeﬂfmledybyac&htfoaﬁﬂ}qﬁf mddiiein or
i ncreased ‘%‘ a factor often. Results a nclusion [00159] The results

are expecPadELAE AR PR oRjer! \}%P%ésgﬁﬁ e Pher PRSI PERPYEL We pept i de

concent rapieq&-atea@fmg@ﬁge@yot@cté@mrﬁexmgu&en have statistically thicker skin
those mce treated with the increased peptide concentration. The results

are expected to show that, on average, those mce treated with the peptide
concentration increased by a facgQimpiifilagionhave statistically nmore collagen
than those with decreased peptide concentration as neasured by the two

hi st ol ogi {438i ndhafdlowngearmplp vt opy axerdsiinprovtle Hysrasigypeisbéaric 1 n sum

these contgldigithgal @@ e PrPRE bRtk Rretigaeshe thRkIRLA RUL5akehf ect on the

skin of
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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t he pepti de nanoenul sion vari es dependi ng on the concentration of peptide
i ncor porated. Exanple 4: Adm nistration of Pentapeptide Nanoparticle to
Human Subj ects to Reduce Skin Lines [00160] This exanpl e denonstrates the
bi ol ogi cal efficacy on the human skin of transdernmally applying a peptide
nanoparticle. Materials and Methods [00161] A pentapepti de nanoenul sion
prepared in accordance with Exanple 1 or 2 is prepared and m xed with an
equal volune of a skin cream (Base PCCA Vani shing Cream Light) and then
vortexed into a uniformcreamto yield the "Treatnment CGream" [001621 A
" Non- Nano60h0aat. iEstpe@epepiic panogpelpiar BPHYHEY R4 (VA B HE & SRgPPHEN e anount
of pentap j .nt. nggg tryof water as Exanple 1 and then
vortexinggﬁ%%ﬁﬁfhgkgghgggﬁgﬁﬁ% fygé?n cream as was used to prepare the
Treatment Cream 1001631 A "Control Creamt is prepared by vortexing the
same anount of ter,a | &5:1.9r . | 3 gpount of skin
cream as was use b%z'p?‘érgig’r%e@ ﬁeﬁg;rﬁ‘?étgtgﬂw ég!azgpnt}&%%%@]a%g?rty heal t hy
human subjects with prom nent facial |ines (such as observed in people with
phot o- damaged ski n) ar e—enrof r-a—dothle=hiind, placebo-controlled,
split-faced study with PR #E?“%xﬁyaﬁ&ﬁé. Al subjects are graded
with a five point scale b¥ ey ef-ver bk nded 4o treatnent status. Score O
T v

|
T
4
T

@ R
T IED
U) ~

=
=

of the scale is normal ski a—score of 5 tgi ng severe facial lines and
winkles (primarily in hﬁ_j55‘ par—ofyecTow g feet” area). Cheek skin
texture is al so assessed—in—ternsjof—pore size (small to large) and

snoot hness (snoboth to r;qgﬁi Yy Sufgigrts afe only enrolled if they
have a score on initial FexamnatTon—of giﬁ*ﬁT‘gTeater. The face of the
subjects will be photog tred g St Jar dized vi ews and di stances and

| i ghting conditions. Trcjghex%H%L adig§%9?£Ulbb] The patient agrees not to
use any facial skin care pyodgrts for 3jgMgKs except for a Control Cream
they can use tw ce dailyat—f2 nour intervals. After this initial

"wash-out" period, each éiﬁmkmi~ givery oy tunges of cream marked "Right”
and "Left"

d

_5_,_
Ela

=

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; incorporated herein by reference).
This example demonstrates the biological efficacy on the skin of transdermally applying

a peptide nanoparticle, in this case KTTKS (SEQ 1D NO.: b).

Materials and Methods

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

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

+ 588 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
minutes;
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wi th a unique nunerical code for each tube. They are instructed to use the
Ri ght Tube on the right side of the face and the Left Tube on the |eft side
of the face twice daily at 12 hour intervals. They are instructed to apply
a "pea-sized" anmount of cream (approxinmately 0.4 g) to each side of the
face. They are also instructed not to use other facial skin care products.
For 10 of the subjects (the Control Goup), the R ght Tube contains the
Control Cream and the Left Tube contains the Control Cream For 10 of the

Cont rol G eam HGORRBS Ve ?%qa”ﬁ%ﬁ%%%’réf%«g%@e R PR ey eam For
10 of the subj&derndpprRlidehis yeHRS MY 2658555 1%he Ri ght Tube contains the
Control Cream.and t.he Left Tube gontai . Treat ment Cream
Assessnent ['00%6611“Fhsgmglﬁgi’aéé?lgrog}llgltzg%%%?%g%’% phot ogr aphed at 4, 8, and
12 weeks HXiét] babe ravilting pdneapeptalsmarasmulsicnrs G dugter fopirHelc fHe s h- out
period. | i 1] ' Ad&HARaL asheb¥Snpf the subject
as wel | aglet TSV jaré%sgﬁé?lég{zgle% %Jrléeég%g_%?%ﬁt exture W th the af or enent i oned
scal e f or agachoMfnnt. Heherdegtapengidel ndnetmulsiod @epartiohladfan eecraRaettidessizend

Concl usion,. [00167]1 The resu e _ex - on average, the
Nano TreaPhbit @'O%Bprﬂé@ag %%fti"gt‘f{%%#’f‘ﬁ?aggéglgé’%ﬁéf ]f@? \é\{f@ﬂggg' bet ween t he

Ri ght and[doafis] f aoi péntdpeptiderrancaoles ¢aitbwd mixed kith aappebydwoecf spr ovenent )

than the differences rved, between R ght, and Lef or r the Control
G oup andsklﬂﬁfea?lh@aﬂ%ﬁ&?\gr\l}émfplgﬁ ﬁ%“m%@%ﬁ‘bd t%FIhVOsrﬁeXméd %%easlgl?fg%ﬁt roll ed data
are expectrami@®yshions thaitmbhastapical pent apepti de nanoenul si on preparation
has a measurable cosnmetjc effect on %hgyéki n vvhetE (ﬁo eiau\l.ged tot a control
cream wi t A¥IH6ls udh EPrFRN SER p AR R F pREmErY ?’ﬁq%) AR cream) with
the_ sane @?&hﬁ@?&bhﬂ@crﬁo %tid@afc‘oas&@&edliﬂﬂx_% pheRgparticle for rrU! ation. _
Equi val ents and Scope [0003] The foregoi ng has been?&1 descrlagqi:%?(? of certain
. e

non-1 i mi t Y4k ef BaordseYYBRRET MeifR ¥orePuichied HPEWEF GFED SPRGEN din the

art will Fa‘ﬁ%%i“é%u.Oﬁp&eqrﬁ%,eanta%@ai&@é&@&dﬁﬂ&f@éd_ﬂgtH@Q ol GorldaRveiout i ne
experi mentat i on, ny equivalents to the specific enbodi nents of the

i nvent i on (gesichdtsedS Wérearncagt horsowras delinaddelpva kg proyided wigh sipdag | |
appr eci at %?%eﬁ%ﬁﬂd%gﬁﬁ&)ﬂﬁanﬁ Gp@g&%@%&eﬁé bt @&&v&iﬁg% thhfedgsedibRt i on may

be made w thout parting mthe spirit or scope t he present
i nvent i on,weasampétd:ned in the follow ng clains.

Treatment Paradigms
[00148]  Group 1 (Control): Each day for cight weeks, 5 mice each had 75 pl of the
Control 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, 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 clectric shaver two days prior to the first
treatment and, thereafter in one week intervals.

Assessment

{00150] 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 evaluated 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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10004]In the clains articles such as "a," "an," and "the" may mean one or
nore than one unless indicated to the contrary or otherw se evident from
the context. Cains or descriptions that include "or" between one or nore
menbers of- a group are considered satisfied if one, nore than one, or al

of the group nenbers are present in, enployed in, or otherw se relevant to
a given product or process unless indicated to the contrary or otherw se
evident fromthe context. The invention includes enmbodinents in which

exactly one nenper of the .S. present i, 0 herw se
rel evant f‘e}lagergP e gaching? - 16‘6&%‘31“*?%&“3? SRS S 5B iR aes

enbodi ment-§ydd@ra i GRin FHEmbdradie GRE, width, @ld 4 ofntdnbestghigppndenbéibslsar e present
in, enployed in, or otherwi se relevant to a given product or process.
Furthernore, it is to be understood that the invention enconpasses all

vari ati ongeqg@nbi nations, and permutations in which one or nore
limtations, €lenents, clauses, descriptive terns, etc., fromone or nore
of the clains Htdagm delesvant portions of the description is introduced
into anot | ai Gﬁﬁﬂ? on anot her
claim can ﬁndl@bdoﬁ? I nc %g%cowt%&%%@ﬁﬂ%aﬁﬁgﬁggﬁhnd in any ot her
claimt hatfnmrotmep‘emdmt.? Brout bite masibledan éle(ﬂoatrﬁh Gipup-t Re porapagisoraier e t he
clainms recite of using

t he corrposﬁfra%e%sfq‘%% g?}éotré (?fqltﬂ%ét&médss%nsoefgﬁ os%gpﬁ%&nﬁﬁ?ﬁr %?ﬁ?ﬁuded and
net hods obutkipogsitilhie. Emmsesbnmm%m@smg cbbamnytaoﬁnglh‘enm’eftdﬁd@s of maki ng

di scl osed herein or oth t hods kn int ar i ncl uded, unl ess

ot herwi se Fﬁﬁ?%%g%ﬁp8¥aﬁﬁﬁgﬁ O?gnﬁ%usmn%'mg&l éﬁ?&nggne of ordinary skil
in the arphétbtereprapdibf &ah BdsiOpemehtan sichtoftieyContrul ahddireasment For exanpl e,
it is to be understood that any of the conpositions of the invention can be
used for CﬁWﬂBltlng the formation, progression, and/or recurrence of

adhesi ons at agyseg}tnegmgkmqamjwaﬁgf@ﬁd/or due to any of the causes
di scussed herein or known in the art. al so tsg bL erstood t hat any
Br-®te

of the cokffs?ki diis t%ésséééﬁPmlﬂ@eisds Pﬁ@“ﬁét“ﬁ‘&ﬁ%

conposi ti grg disEkesede Bgfelin nﬁ;@rbfE@ch@ﬁﬁdaﬁa@folﬂoa&ugmxﬁﬂnmgu@maf 0| mat i on,
progression, and/or recurrence of adhesions at any of the |qcations, and/ or

due to anyisfloginerosaiesiion afilieanause Bagkakia that s Eﬁ%ﬁfﬁeﬁa%@aﬁﬁpml n

addi ti on, qugfsﬂd@ventl on enconpasses conpositions made according to any of

t he net ho preparing conpositions disclosed herein. [0005] Were

el enents are premewteath/dsirp¢edlukgr Matrmy Prodpctigr kush group format, it is to be
under st oo I i gmm and any

eI errent(sgiﬂézlgg} bg?oglgﬁoqu&gw C&B%%Aggtrcgtﬂ%r%%ﬁtl iﬁkét@%%ﬁr?gtlgd that the term
"conpri si ripllagen dontertridedessel singdpe nerarate pstpivicstaitydPicrcditisd el 298 addi ti onal
el ement s ther(S) u% Os xi)fﬁlhc%lr‘l genqg t&@%ﬁﬁﬁfqusgs J’f@lﬂ;use ?J&kgﬁg@r{a@had wher e t h_e

i nvention, of ct nven Is/are referred to as conprising
parti cul armieio&mﬂtasdpfae@imragasssﬁ@)s etc., certain enbodiments of the

i nvention ts of the inventipn co r 1y of,
et ) o0 1A S5 e Bleoh U U B0 WRR Sl BRIR R BPRA i

enbodi m3ntl@dﬂﬁyﬁonﬁcob&ﬁifbf&pﬁmogtrﬁﬁldlpyepsmhoﬁ of thémionsePsdeck slem.ba her ei n Thus
for each enbodl ment of the inventi. onft @t co%rl ses one or nore el enents,
feat ures, ‘SfAEFYProlipe contqnhis ERGERARI GO AP SB PPN ies embodi ments that consi st
or consist essentially of those elenents, features, steps, etc. [00061Where
ranges are_given, endpoints are incl uded. Furthernore, it is to be

under st ood=4B%IONN| ess ot herwi se i ndicated or otherw se evident fromthe

cont ext ar{@()fyS] t hﬁle%@ﬁ@crsﬁ&ﬁﬁﬁ't RY aOfra@Nthe Afredhislit GRSV listalisticall Merear t
val ues that are expressed as ranges can assune any specific val ue W|th| n

the st at ecrotleargdhanithe Gertroe Benwp by PEIRATSSSSBFNY Wéeﬁcr?%t?ﬂ”ieé Hat26%0% he tenth
of the unif.qfe tbﬁﬁallpgﬂ\@ﬁephﬂﬁatno%u&ﬁﬁ plcBRdfon #4AlaGRGsirife SRMR4L effect

on the skin when compared to a control cream without such a pentapeptide. Prior studies
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clearly dictates otherwise. It is also to be understood that unless

ot herw se indicated or otherw se evident fromthe context and/or the
under st andi ng of one of ordinary skill in the art, val ues expressed as
ranges can assume any subrange within the given range, wherein the

endpoi nts of the subrange are expressed to the sanme degree of accuracy as
the tenth of the unit of the lower |imt of the range. 10007] 1 n addition,
it is to be understood that any particul ar enbodi nent of the present

i nvention may be explicitly excluded from any.one or nore of the clains.
Any._ embodPTEREOM b IFEHERPeP IS SRR eNSA PO RO RS FREEDS ¢ he

conposi t i gR&iRNAHNIKaBPIOL S/ OfupideThdrvBR thedt dae. sHow tiabihe peRhide, any

pepti de nodification, any nanoparticle, any nanoenul sion,  an urfact ant,
any oil, awewléwniorwhﬁ%étﬁiﬂaled@ﬁ@et%?rh(efdmalpdﬁ&egB%ﬁdﬁge%w&d ns, any
met hod of ¢ ealimBisteRl Gith the kREPBo BYRhIULESh STRMANYe ARRrQkingDr e cl ai ms.
For purposes of brevity, all of the enbodinents in which one or nore

el ement s, cflbatnupreductipringbegen ansrrespdipeicraedse ingk ) thigedsar e not set forth
explicitl Zq(ﬁ%]e' he reﬂi%'a@ex%@ct&i B1sH3w that, Bn SUSRENBE Phalfierd GFRP'REON Of
nanoparti t1'€s conprising a popul ation of particles, wherein the majority of
parti cl eshhawetigicatpthiaksr thet theethe Lopird>Grawt eThe ras0ltad capspicd st el y 300

nanonet er and_wher gi i p i . i one

nmod 11 el 2peraope teaBhdte BRRRRRE L S B haESolugl #ATIn"NT

bi ol ogi calComedliGrbdpyanidns triresusddi by, thsmoduttelngousint askWestom Bemt i guous nuscl es.
2. The suspension, o gis erfion of claim1, wherein the majority of
particles §W§m§nF%ﬁB'“’ "qi"% et ers bet ween approximately 10 and

approxi mately 250 nanoneters. 3. The suspension or dispersion of claiml,
wherein the majority of particles a. range. of di ters between

appr oxi rratEéﬂ"S}Pllig’ Mg @Eﬁf?’é’ﬁi“ﬁ%k@q@i%g%garﬁ%%ﬁgﬁ@f@mﬁg%ﬁgn &ispensi on or
di sper si onyRhok ralecbnaMplielidn e PeRi Wakypficlpalfetclfeanhave a range of

di anet ers between ap roxinatehy 10 and approxi mately 150 nanoneters.
Concentration of%epade in the Nanoparticle

[00157]  This example demonstrates the impact of varying the concentration of peptide
in the nanoparticle on the biological efficacy on the skin of transdermally applying a

peptide nanoparticle.

Materials and Methods

[00158] The experiment described Example 3 is repeated, except that the
concentration of peptide in the Treatment cream is decreased by a factor of ten or

increased by a factor of ten.

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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5. The suspension or dispersion of claiml, wherein the majority of
particles have a range of dianeters between approximately 10 and
approximately 120 nanoneters. 6. The suspension or dispersion of claiml,
wherein the majority of particles have a range of dianeters between
approximately 10 and approxi mately 100 nanoneters. 7. The suspensi on or
di spersion of claiml1l, wherein the majority of particles have a range of
di aneters between approxinately 10 and approxi mately 50 nanoneters. 8. A

suspenS|on or dlsperS| n of nano icles ¢ [iSi.n of

particl es! n%)\%ﬁbfk@i’ehcoflﬁ%l SeeBrar Vpg?te QPP%%?P‘&E%%‘@‘ ?%fﬁ%? rptlﬁe wgen

appr oxi magl Péptid n@ﬁ&nﬁ&ﬂfn%h@@dc@br}m?lﬁ RADBLRLiS) omﬂtldmgafcﬁpmatscm d
nanopartlcles conprise an unnodi fied peptide whose anm no aci d sequence
conprises KTTKS. 9. A suspension or dispersion of nanoparticles conprising
a popul ati paphhe )ghﬂ%f T NBIREAIL ¥ FfmdBibiesk esRhpYe di ameters
bet ween a€%$d§£4‘?g%§%?%§g% g%%%%%?na?%?y 300 nanonet%rs and wherein
sai d nanopértirgbes conprise an unnodified peptide whose ani no aci d sequence
conpri ses (E,Ytsﬂ TK Blexd#% EnSHERE néﬁb%mgﬁuﬂéfﬁ%z%h% RifnaRamABAr ticl es
conpr|5|n& opu ati o partlcﬁ wherein the majority of particles
have dianﬁﬁmﬁanmﬁymmﬂﬁngppﬂﬂwbnanemwcmo and approxi mately 300 nanoneters,
and wherein said nanoparticles conprise an unnodified peptide whose am no
aci d sequence conprises VIEYKTTK. 11. A suspension or dispersion of
nanopart i olesiabompMahodg a popul ation of particles, wherein the majority of
particles dianet ers. bet ween PRI OXI ly 300
nanoneteré&ﬂgﬁh %Pﬂﬁygﬁﬁﬁﬁgwgbgﬁ¥ﬂmF§§£%%%“%g§§agﬂgﬁn dfgﬁég pepti de
whose am pepakt dn&ﬁﬁd&@ RG 26 0l belese KTTkin cream, (Base PCCA Vanishing

Cream Light) and then vortexed into a uniform cream to yield the “Treatment Cream.”

[00162] A “Non-Nano Treatment Cream” is prepared by creating mixing the same
amount of pentapeptide into the same amount of water as Example 1 and then vortexing
with the same amount of skin cream as was used to prepare the Treatment Crean.
[00163] A “Control Cream” is prepared by vortexing the same amount of water as
Example 1 or 2 and with the same amount of skin cream as was used to prepare the
Treatment Cream.
{00164]  Thirty healthy human subjects with prominent facial lines (such as observed
in people with photo-damaged skin) are enrolled in a double-blind, placebo-controlled,
split-faced study with left-right randomization. All subjects are graded with a five point
scale by an observer blinded to treatment status. Score 0 of the scale is normal skin with
a score of 5 being severe facial lines and wrinkles (primarily in the periocular or “crow’s
feet” area). Cheek skin texture is also assessed in terms of pore size (small to large) and
smoothness (smooth to rough/pebbly). Subjects are only enrolled if they have a score on
initial examination of 2.5 or greater. The face of the subjects will be photographed 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 mitial

“wash-out” period, each patient is given two tubes of cream marked “Right” and “Left”

48



12. A suspension or dispersion of nanoparticles conprising a popul ation of
particles, wherein the majority of particles have dianeters between
approximately 10 and approxi mately 300 nanoneters, and wherein said
nanoparticles conprise an unnodified pepti de whose am no acid sequence
conpri ses CKTVI EYKTTKS. 13. A suspension or dispersion of nanoparticles
conprising a popul ation of particles, wherein the magjority of particles
have di aneters between approximately 10 and approxi mately 300 nanoneters,

and wherein said nanoparticles c ri an unnodi fjed pepti whose am no
aci d sequ\é{HEé“E‘ﬁH’iﬁ‘ir%eé@l@iﬁ/FoE‘?ﬁ@g%S%E‘?y Tﬁ.lnsﬁucst?fbﬁéﬁ%{g%g{l%‘?%ﬂ SPer si on of
nanopar t i gl 6§ hCOEIrHR 1A sAd RRAWEALILe Bn Sc 19aIES 6f RS facasedaily kthE2 maj ority of
particles have dianeters between approximately 10 and approximately 300

nanonet er Bour e velheFyraatenckdnop 1 AleasiZeEmq8eidr hnodi f i ed pepti de
whose am gaggl%ﬁi taye@.ug%%aafm?é b1SBS VOGN, BEGTbKSeRERE h& to &% otifrsuspensi on

or disper n of nanoparticles conpri si ngl@a popul ati on of particles,

wher ei n t fasiahekineare grodictypdior i1¢ peibe HecstsdfhawnspOmapbe Figh Jrki mat el y 10
and appr oxi it &l y Cgﬁpol%&%td%ﬁeslem WHRLAL The TRLHoIMABAR AR 1608 BcCONPT i Se
an unnodi f16 peptl de whose am no aci d sequence conprises

CT SHT GAWGKGRYACE YHIE THB:- N6 . Tréatrs erg jgizmgi) Ghe BightiTdgepsthion thefCoptpldpesti cl es

conprisin tion, of tigle i h [Ke]TRAV ticles
nave. o amdrarE R oAl e o B o Bep el PR et v,
and wher eiNans BiedmiranGpap), thelRéght dohpednsensahe Gommd Cfdascing ¢ipt liedtielwbhose ami no
aci d sequence c ises TTKS., 17. A suspension or dispersion of

nanopart i E‘P%@nsttgg%{a?%fﬁwnb%rﬁﬁmati on of particles, wherein the majority of
particl es haveggdiameters bet ween approxi mately 10 and approxi mately 300

nanoneters, and wherein said nan rticles conprise unnogdi fi ed peptide
whose ami K918 d@%éﬂpﬁ?ﬁsé‘r%%}?ﬁ?’f@%@ @We%@ a%i%‘éﬁ%ﬁsa‘ﬂ%r di sper si on
of nanopaptdifdifsthe aeRkS PG ol PRPGN AL ity Rh-opedriog] BSadditbgrai n the majority
of particles have di aneters between a%gr oXi rT% eIe‘/ 1%. arlgﬁglgpr oxi mately 300
nanonet er §bscared biled & teagmsrd SR BHIEF $1Bgches © fﬁirt SRKA df¥f%ed pepti de
whose am ey, Gk A FRA YRGS SRS Iasdatl SHheHEAShDRARRIRS biUBe f220. A
suspensi on or dispersion of nanoparticles conprising a popul ation of

particles, wherein the majority of particles have dianeters between

appr oxi ”atég‘rékl}{ts]agd epshiaRRr oxi mtel y 300 nanoneters, and wherein said

nanoparti conprisé an unnodi fied pepti de whose am no aci d _sequence
conpri ses [MBYAPG Theesults e synseist trshow tiitaymeveiagh thefNang derkre Sray

conpri si ”%Fsastagg@%e%&ég{ffepe@laési b(é{'\fs?}n NELRTAd LBe TRl RkhutdBles Par L ¢l es

have di anmeters proxi mat e d approxi mately 300 nanoneters,
and wher ei(shosaighkivampopamice ohpevaomprhamghadifarenesdobscectd peiprerniBishhose ani no
acid s equeagg Beft LRL' 308 (\fgr%[l)'&roup and that the Non-Nano Treatment Group. In sum,

these controlled data are expected to show that the topical pentapeptide nanoemulsion

preparation has a measurable cosmetic effect on the skin when compared to a control
cream without such a pentapeptide and a simple cream (Non-Nano Cream) with the same

pentapeptide that was not in a nanoparticle formulation.

Equivalents and Scope
(6003} 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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21. A suspension or dispersion of nanoparticles conprising a popul ation of
particles, wherein the majority of particles have dianeters between
approximately 10 and approxi mately 300 nanoneters, and wherein said
nanoparticles conprise an unnodified pepti de whose am no acid sequence
conprises GHK. 22. A suspension or dispersion of nanoparticles conprising
a popul ation of particles, wherein the majority of particles have dianeters
bet ween approxi mately 10 and approxi mately 300 nanoneters, and wherein said

nanoparticles conprise an unnodjfi pepti de whose. am no aci.d sequence

conpr i sesappﬁ@tez@?t_vﬁngﬁscﬁé%?ﬁ?f{%?‘Eg?aélﬁgsrté’i%aﬁg\%fm Qﬂﬁgﬁg’fi &s conprising a
popul at i oRitadut RefattinG! iR thekgikebibcbitaf il Résehtnehtipgat ddinesimhaye di ameters
bet ween approxi matel’'y 10 and approxi mately 300 nanoneters, and wherein said
nanopar t i &llleyingskns.se an unnodi fi ed peptide whose amino acid sequence

conpri sesjoRier f & Q0 cladf arftISUSREASLOFOP afh ‘SREMSyOReaRlond&NARBEaNC] €S
conprising a popul ation of particles, wherein the majority of particles
have di anereyneshidiveied taibp rontizmearaitieryioe andenappmaha sratcst 1808 hanonet er s,

and wher e S5l AANARRAL 1t B CATAE LSRR IR LI SlpREPldndacieiose ani no

aci d sequence conprises Interferon inducer. . suspensi on or di spersion
of nanopagdtisGédi§ oo mprd thiamepeaordio et group ro¢mipsay arf pfceant ingprepleyed ihe maj ority

o L CL AR L ATFL SR PRSI BRRLQ TN ik lPoafickanAL x| TRt el Y, 200

nanonet er § *aAd Wher el n s es conprise an unnodified peptide
whose ani pieadsckviiegiton eeconprti Fés inPdaibn iBfudeTrebalspenisivdrctor  di sper si on
o o0l Sl RS A SIS LR e oo
conpri ses gikn hedsdt oPp@ceb.| Thetihvdneias blsomelugdes dhebotiamnts imavhh moaeiiat he
unmodi e onep %P glil gﬁ;he group members are present in, employed in, or otherwise relevant to a
, , ,

given product or process. Furthermore, it is to be understood that the invention

encompasses all variations, combinations, and permutations in which one or more

limitations, elements, clauses, descriptive terms, ctc., from one or more of the claims or

from relevant portions of the description is introduced into another claim. For example,

any claim that is dependent on another claim can be modified to include one or more

limitations found in any other claim that is dependent on the same base claim.

Furthermore, where the claims recite a composition, it is to be understood that methods of

using the composition for any of the purposes disclosed herein are included, and methods

of making the composition according to any of the methods of making disclosed herein or

other methods known in the art are included, unless otherwise indicated or unless it

would be evident to one of ordinary skill in the art that a contradiction or inconsistency

would arise. For example, it is to be understood that any of the compositions of the

invention can be used for inhibiting the formation, progression, and/or recurrence of

adhesions at any of the locations, and/or due to any of the causes discussed herein or

known in the art. It is also to be understood that any of the compositions made

according to the methods for preparing compositions disclosed herein can be used for

inhibiting the formation, progression, and/or recurrence of adhesions at any of the

locations, and/or due fo any of the causes discussed herein or known in the art. In
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28. The suspension or dispersion of claim26, wherein the nanoenul sion
conprises a single oil, a single surfactant, water, and the unnodified
pepti de. 29. The suspension or dispersion of claim26, wherein the
nanoemnul si on conprises a single oil, a single surfactant, water, and the
unnodi fi ed peptide. 30. The suspension or dispersion of any one of clains
27 - 29, wherein the oil is selected fromthe group consisting of al nond,
apri cot kernel avocado, babassu, berganDt bl ack current seed, borage,
cade, canD canol a, carawa st or |nna n, gocoa butter,

coconut , thq ﬁ}‘ér‘“"e%(fnff‘é‘&"m%geﬁ CO‘E‘B‘ES%’HQ ?8‘gedacc%r tial'ypt'ls, “@veni ng

prinrose, fd‘rl pedparifd A% §BaHonsaRcRBEDereigour d, grape seed, hazel nut, hyssop,
j 0j oba, kukw nut, lavandin, |avender, |enon, litsea cuheba, rmcadem a nut,

mal | ow, nHWBl sedthergrlapriit Bancadid as Hrthie. g b Mgt gionp mﬁ‘i’&ﬁbt@ or ange

roughy, pgl Hﬁdc%o@tl‘l‘a@@&ﬁlmbﬁm tllﬁaeerléiﬁéntq iP SaddikcloRARY aBLemeUNPKI N seed,
rapeseed, rice bran, rosenary, safflower, sandal wood, sasquana, savoury

sea buckt barby, regeedrfom @h@@unu!tﬂ%%lso rqied gk e yREPRSing | HF‘FE}W@? O tea tree,
thistle, ts Hgﬁ%ka'nd Pé/rg'ﬁt!s\( 11101%1%:1{1?1%&@11 wfagakts glebté]}soltlbﬁcau@b'é yl stearate;

caprylic triglyceri capric triglyceride; cycl onethicone; diethyl
sebacat e; uddenstddi tbonie £860!, Wiopthe pﬂwenwlr prspacts of theriayaptioniiy/are

oct yl dOdece}nm 't0 Q% gCXlllé)ﬂ% &gg)gr(?fu%rs&l% Wea%é jgst&%goét& %!ﬂ%lﬁb(ﬁ)ﬂl&le}{@%?l des;

medi um chai i tri ong chain triglycerides;
sat ur at edﬂmm@entlblemmlﬁectsaxﬁmwmtlm aineldt oi dossistirercatAllyL, sugthdersenépensi on or

di spersio e of clainms. 27 soy oil. 32.

The susp eﬁgﬁg %psd%lgp ?réaum?sgfof 81m>phc1 fho%@e%fb%ﬁ%ehggma% oé'b§ er ein the oil
is a medi ypacahalipsct forliy e@dcirdeba hdikin, Tl’imS ﬁu&p@mb@dmmntcﬁthqmwmmm of any one
of clainms 27- 29, wherein the oil Jsuspension

r af
or di sper 1% FOTBATISEHINCHR 0K ei‘:lT‘%Ht?’ﬂge es’ @b’%e vae?thon d?’borpfrow “nt is
Sﬁl ec':]ed Eﬁ;ﬁﬂdﬁh{@ﬁts ﬂfaﬁétglsﬁﬂfiscbﬁdisit l@gelﬁfallpﬁf)&ﬁd:duﬂlﬁny@&r fedmses, stecl:ns etc.
phosphat i chol I_nes I pal mtoy ospnaf | DPP
di ol eyl phdé‘f%htl Ry here PREFGIEY Hle OF m’ﬂlic ﬁ%ﬁ@w&)i}mﬁ%rt ‘Srﬁ) °dfhy| anmoni um
(DOTMA) 5 din@drg8yd RRasREASth Wk e helidan@or 6hehasd eidehi frghaleeshestahdest er ;
di acyl gl ycerol ; diacyl gl ycerol succi nate; di phosghatl dyl ?gl ycerol (DPPG) X

hexanedecéwndeiﬁfé@‘ilyg @sbPslinatevkilh thaot, §plNG BHETGPPES

pol yoxyet hyy} %s@@m@aﬂﬂﬂgzé{hc SIHeEithiA t&%iaﬁ@%ﬂ%@lﬂ d{ﬁ’erfeﬂtehiboalﬁiedts oStieh as
palmtlc acl ol’'eic acid; fatty acids atty acid m)noglzv?cerldes fatty

aci d di gl yeeniieed the @mtfwfé*@i @naxhﬂtfelgweréwlbvftt%r%lgq yrlesttee O8F5Eh 85)
gl ycochol %56%86 ﬁ?{a@s to%rvﬂ?fp Q} E%S@ttg bé ARRR0RE hat RALXSHBAELiIndRated Ween20) ;

pol ysor bate pol ysor bate 65 (Tween-65); polysorbate 80
otherwise evident from the context and/or the understanding of one of ordinary skill in
the art, values expressed as ranges can assume any subrange within the given range,
wherein the endpoints of the subrange are expressed to the same degree of accuracy as
the tenth of the unit of the lower limit of the range.

[0007] In addition, it is to be understood that any particular embodiment of the
present invention may be explicitly excluded from any one or more of the claims. Any
embodiment, element, feature, application, or aspect of the compositions and/or methods
of the invention (e.g., any peptide, any peptide modification, any nanoparticle, any
nanoermulsion, any surfactant, any oil, any premix component, any method of preparing
nanoemulsions, any method of treatment, ezc.), can be excluded from any onc or more

claims. For purposes of brevity, all of the embodiments in which one or more elements,

features, purposes, or aspects is excluded are not set forth explicitly herein.
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(Tween-80); pol ysorbate 85 (Tween-85); pol yoxyethyl ene nonost ear at e;
surfactin; a poloxoner; a sorbitan fatty acid ester such as sorbitan
trioleate; lecithin; lysolecithin; phosphatidyl serine;
phosphati dyl i nositol; sphingonyelin; phosphatidyl et hanol am ne (cephalin);
cardi ol i pin; phosphatidic acid; cerebrosides; dicetyl phosphate;

di pal m t oyl phosphati dyl gl ycerol ; stearyl am ne; dodecyl am ne;
hexadecyl - am ne; acetyl palmtate; glycerol ricinoleate; hexadecyl sterate;
i sopropyl nyristate; tyl oxapol; polxéﬁthylene gl ycol ) 5000-
phosphat i dyl et hanol ani ne; pol y(et hy[MH&3gl ycol ) 400- nonost ear at e;
phosphol i pi ds; synthetic and/or natural detergents having high surfactant
propertiewe dgaxychol at es; cycl odextrins; chaotropic salts; and ion pairing
agents. 35. The suspension or dispersion of any one of clainms 27- 29,

wherein the surfactant is.Twee Sus n of any
one of clains Q?“gw§%mlﬂﬁ%ngWnOﬁgﬂpgfggﬁ%(Hyrmﬁﬁg Oﬁgﬁﬂm%gﬁrﬁpgﬁges
between 0.5 : dhasd tappijeciysdpatiyie@have Hiamgtenscticgiden aBptoxifiaels Uspensi on or

di spersi on of any qne of Slalns ] & % f ﬁqrfactant to
oi | is approxi FRIEIYelyF8 nm?“ﬁvxﬁé?%ﬁPmegém'?ﬁgmglgﬁﬁﬂgmgﬁesa d$sper5|on
of any one of 6ﬁealnﬂﬁ)dﬁ“%dpeﬁfde ophag@ibivieBe? had 30amiho stidd asthant to oil is
approximately 0 s ght. 39. The suyspension or S erS|on of any
one of clains ‘Zl?LogB?Sl a%@,ﬂﬁ: $Hle SYbEHiRCOY “%gﬂ? PLOPUROVE ’61“?5'1'?

approximately 1: 1 by weight. 40. The suspension or dlsper5|on of any one
of claims 27 $5es El@h Br alh;&rsﬁcaidfmm 1swhéraiatianhajblty of bartislealppt oxi mat el y 2

: 1 by weight. he sus ensi on or %g rS| n of , aqéaggﬁ of c%alns 27-
35, wher ej n t h@ngwﬁ CBM%CF@T% FaEY aéﬁfoxvaat 3’6{)‘?"6‘32? fengmeteys. 1y,
wei ght .

3. The suspension or dispersion of claim 1, wherein the majority of particles have a

range of diameters between approximately 10 and approximately 200 nanometers.

4. The suspension or dispersion of claim 1, wherein the majority of particles have a

range of diameters between approximately 10 and approximately 150 nanometers.

5. The suspension or dispersion of claim 1, wherein the majority of particles have a

range of diameters between approximately 10 and approximately 120 nanometers.

6. The suspension or dispersion of claim 1, wherein the majority of particles have a

range of diameters between approximately 10 and approximately 100 nanometers.

7. The suspension or dispersion of claim 1, wherein the majority of particles have a

range of diameters between approximately 10 and approximately 50 nanometers.

8. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises KTTKS.

9. A suspension or dispersion of nanoparticles comprising a population of particles,

wherein the majority of particles have diameters between approximately 10 and
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42. The suspension or dispersion of any one of claims 1 - 18, wherein the
nanoparticle is a nanom celle. 43. The suspension or dispersion of any one
of claims 1 -42, further conprising at |east one additional component that,

together with the suspension or dispersion, creates a cream oil, ointnent,
gel, spray, lipstick, or sunscreen. 44. A nethod, conprising steps of:
provi ding a subject; and adm ni stering an anount of a suspension or

di spersion ofhany one of claims 1 - 43 to the subject's skin such that a
cosnetic or therapeutic benefit is aftained. 45. A .nethod,. conprising steps
of : providing ﬁmgﬁﬁPgéfﬁggﬁﬂw“mm“’mﬁb HFE ST PHIPPELCISHETHISO a suspensiog

or di spersion @fm@ied3RptidRlwitk@if®o oid séietid@ coR@risyByeatI'ksseki n ef fecti ve
to thicken the subject's skin or subcutaneous tissue.

10. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises VIEYKTTK.

11. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises KTTK.

12. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises GKTVIEYKTTKS.

13. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an
unmodified peptide whose amino acid sequence comprises

GKTVIEYKTTKSSRL.

14. A suspension or dispersion of nanoparticles comprising a population of particies,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an
unmodified peptide whose amino acid sequence comprises

WGKTVIEYKTTKSSRLPIID.

15. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and

approximately 300 nanometers, and wherein said nanoparticles comprise an
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46. A nethod, conprising steps of: provi ding a subject suffering
from susceptible to, or exhibiting at | east one synptom of fine skin

i nes; and adm ni stering an anmount of a suspension or dispersion of
any one of clains 1 - 43 to the subject's skin effective to treat,
alleviate, aneliorate, relieve, delay onset of, inhibit progression of,
reduce severity of, or reduce incidence of the fine skin lines. 47. A

met hod, conprising steps of: provi ding a subject suffering from

susceptible to, or hi bi. east one synptom of facial winkles; and
adni ni stering WA ﬁ?mﬁk‘gg§%§5@ﬂ§98ﬁ%89“ﬁiE%B ¥ on of any one of clains
1 - 43 to the supprechvweekviEwa{fective to treat, alleviate, aneliorate,

relieve, delay onset of, inhibit progression of, reduce severity of, or
reduce incidence of faC| mminkk A net hod, conprisi.n SLEPS of

br ovi di ng (& SubeREs i SR L CRPRETAR SRBUNCE S POR LS SRS GRS or

di spersion of aRfeianie: iﬁijoﬁﬂy@lfﬁﬁ’tlﬂlcs ha43 dhﬁxctcﬁﬂac&iﬂ%happroﬁnﬁklynl(ﬁfnﬁect ive to
i nprove the appearance of the subject's skin. 49. A pe conpr|5|ng
steps of: approximately 300 nanometers and wherein sald nanoparticles compnse

unmodified peptide whose amino acid sequence comprises TTKS.

17. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises EEMQRR.

18. A suspension or dispersion of nanopartictes comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an
unmodified peptide whose amino acid sequence comprises gastrin-releasing

peptide.

19. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises VGVAPG.

20. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises Y YRADA.

21. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises GHK.
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providing a subject; and adm ni stering an anount of a suspension or
di spersion of any one of clainms 1 -43 to the subject’'s skin effective to
mai ntai n the appearance of the subject's skin. 50. A nethod, conprising
steps of: providing a subject suffering froma wound; and

adm ni stering an anmount of a suspension or dispersion of any one of clains
1 -43 to the subject's skin effective to treat, alleviate, aneliorate,
relieve, inhibit progression of , or reduce severity of t he wound. 51. A

met hod, conprrsrng steps o provi ding a su sufferi fro
susceptlb?e t04b%@a@%ﬁﬂﬁﬁﬁ@ﬁﬂO%Pfm@%@¥“%ﬁe”gWﬁﬁP% %VBB%? %%r "

scarring, kcl ajgl$ein It}f%ciﬁfijérﬁ?gfﬁ&‘l@é&ﬁb@dmﬁl&t%ﬁ%@ivﬁ:eﬁ@;%]Iﬁrﬁ)ﬁﬁlht%ly 10ran@t her
condition characteri zed && excess accumul ati on of the extracellular matri x;

and  adnmiapseerdtly Sehnanogiss i shesds pE BIOREFCHIGEFS N of any one
of claims 1 - %%o%ﬂieﬁgg?tﬁfémh%%ax§m§Eélﬂlsé?ﬁ&&@tcbﬂﬂﬁnsteQTtTKgat al l eviate,

aneliorate, relieve ay onset , Inhibit progression of, reduce
severity of, or reduce incidence of the at |east one synpt n1a5500|ated
wi t h hype?d.r ophisespusinnrdr dgperrien of HEOPI L e oFeE 8 é?le}’éflt@n Og PP

sclerosis, or gfher tleqjgfgbﬁtsf%@p&haé@%@a;aﬁlegrsméweeéﬁ@ﬁ@oﬁﬁ}% Ioaarluon of the

extracellular mat ri x he net hod ny one of clains 44 - 51, wherein
the step of adwiprixinaely 360 hanopetersp prredhdsgin g ganoparticles comprise an

unmodified peptide whose amino acid sequence comprises interferon.

24. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises interferon inducer.

25. A suspension or dispersion of nanoparticles comprising a population of particles,
wherein the majority of particles have diameters between approximately 10 and
approximately 300 nanometers, and wherein said nanoparticles comprise an

unmodified peptide whose amino acid sequence comprises P44,

26.  The suspension or dispersion of any one of claims 1 — 18, wherein the

nanoparticle is a nanoemulsion.

27.  The suspension or dispersion of claim 26, wherein the nanoemulsion comprises at

least one oil, at least one surfactant, water, and the unmodified peptide.

28.  The suspension or dispersion of claim 26, wherein the nanoemulsion comprises a

single oil, a single surfactant, water, and the unmodified peptide.

29.  The suspension or dispersion of claim 26, wherein the nanoemulsion comprises a

single oil, a single surfactant, water, and the unmodified peptide.

30.  The suspension or dispersion of any one of claims 27 — 29, wherein the oil is
selected from the group consisting of almond, apricot kernel, avocado, babassu,

bergamot, black current seed, borage, cade, camomile, canola, caraway, camauba,
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53. The nethod of any one of clains 44 - 51, wherein the step of
admnistering is perforned wwth a gloved finger. 54. The nethod of any one
of clains 44 - 51, wherein the step of admnistering is perfornmed with an
unprotected finger. 55. The nethod of any one of clains 44 - 51, wherein
the step of admnistering is perfornmed by a device. 56. The nethod of any
one of clains 44 - 51, wherein the step of adm nistering is performed with
an adhfesi\ée patch. 57. The nmethod of any one of clainms 44 - 51, wherein the
step of admnistering is performed with a spatul.a. 58 The nethod of an
one of clainms 4L C?%?m%é?cé)la U Sy CSfligﬁn?or‘T%g’tC@m’ ﬁ%ttolnsse%dteFlP%’r med let h
a swab. 59. Thecampthgdvédin rosee fig, fleksabdygerddiol, ghikd, gaherseédnhiee st ep of
adm nistering is perforned with a syringe w thout needl e. 60. The net hod
of any one of WitdivaoP4gioba.dakuiiyb lappin.Haveads e‘B?nE‘Eﬁ‘W ﬁ‘ﬂ?g%ri ng is

performed wi t hya..dg¥i 66, hiAabw PREIFL kSedaRRldobdbdnPRe@fmihhaushepes] on or
di spersion to a target site on the skin without applying the suspension or
di spersi on to ¢rerect eiptgstroushy epalss palm ke@Rh peackkernatpcafids IBEY $dany one of

clains 44 - 68pun¥m SED Rebecd] ricte_rb?an‘;’ﬂﬁagérg,i SRR kBRI R8s, t he skin.
62. The nethod of any one of clains 44 - 60, wherein at |east 99% of the
unnodi fi ed pepsavoaypet uskthos, s¢semeisher butter, silicone, soybean, sunflower, tea

tree, thistle, tsubaki, vetiver, walnut, and wheat germ oils; butyl stearate; caprylic
triglyceride; capric trigtyceride; cyclomethicone; diethyl sebacate; dimethicone
360; isopropyl myristate; mineral 0il; octyldodecanol; oleyl alcohol; silicone oil;
short chain triglycerides; medium chain triglycerides; Labrafac WL 1349; long

chain triglycerides; saturated oils thereof; and unsaturated oils thereof.

31.  The suspension or dispersion of any one of claims 27 — 29, wherein the oil is soy

oil.

32. The suspension or dispersion of any one of claims 27 - 29, wherein the oil is a

medium chain triglyceride.

33.  The suspension or dispersion of any one of claims 27 — 29, wherein the oil is

Labrafac WL 1349,

34, The suspension or dispersion of any one of claims 27 — 29, wherein the surfactant
is selected from the group consisting of phosphoglycerides; phosphatidylcholines;
dipalmitoyl phosphatidylcholine (DPPCY); dioleylphosphatidyl ethanolamine
(DOPE); dioleyloxypropyltriethylammonium (DOTMA);
dioleoylphosphatidylcholine; cholesterol; cholesterol ester; diacylglycerol;
diacylglycerolsuccinate; diphosphatidyl glycerol (DPPGY); hexanedecanol; faity
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
monoglycerides; fatty acid diglycerides; fatty acid amides; sotbitan trioleate
(Span 85) glycocholate; sorbitan monolaurate (Span 20); polysorbate 20 (Tween-
20); polysorbate 60 (Tween-60); polysorbate 65 (Tween-65); polysorbate 80
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63. The nethod of any one of clains 44 - 60, wherein at |east 95% of the
unnodi fi ed peptide perneates the skin. 64. The nethod of any one of clains
44 - 60, wherein at |east 90% of the unnodified peptide perneates the skin.
65. The nethod of any one of clains 44 - 60, wherein at |east 75% of the
unnodi fied peptide perneates the skin. 66. The nmethod of any one of clains
44 - 60, wherein at |east 50% of the unnodified peptide perneates the skin.
67. 'Cli'hfe mét hod OL any one of clainms 44 - 60, wherein at |east 25% of the
unnodi fi ed pepjfide perneates t 68. The one of clains
44 - 60, v\/nereqt Tyvegg- gﬁ)eﬁ%lﬁ’sofﬁ"% (Tts“i‘?gn'aﬂnﬁ‘&h/‘f’iygtﬁ‘”%%‘?%‘)é e|8r<§“$r’n=3at es the skin.

69. The net hods@facta)¥% pIdLorfr; £bdbitd fAfy acid@ier Witllaehdibitdn thelast, 1% of the
unnodi fi ed peptide perneates the skin.

70. A ne risi st eps of:
providing a pr rithin. doRiseityn: ﬂ&osé’rl?a‘éqﬂlsemée §’H?Sﬂ’5?f{déﬁ1ﬁ°s‘t9\1/a§p@ 803 ﬁ"at P
unnodi fi ed pepﬁﬂo@ﬁxaﬂ@ﬂ&h&nolmﬂne (cephalin); cardiolipin; phosphatidic acid;

cerebrosides; dicetylphosphate; dipalmitoylphosphatidylglycerol; stearylamine;
dodecylamine; hexadecyl-amine; acetyl palmitate; glycerol ricinoleate; hexadecyl
sterate; isopropyl myristate; tyloxapol; poly(ethylene glycol)5000-
phosphatidylethanolamine; poly(ethylene glycol)400-monostearate;
phospholipids; synthetic and/or natural detergents having high surfactant

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

35.  The suspension or dispersion of any one of claims 27 — 29, wherein the surfactant
is Tween.
36.  The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

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

37.  The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 0.25 : 1 by weight.

38,  The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 0:5 : 1 by weight.

39.  The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 1 : 1 by weight.

40.  The suspension or dispersion of any one of claims 27 - 35, wherein the ratio of

surfactant to oil is approximately 2 : 1 by weight.

41.  The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 3 : I by weight.

42.  The suspension or dispersion of any one of claims 1 — 18, wherein the

nanoparticle is a nanomicelle.
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subj ecting the prem x to high shear force or high pressure honogeni zation
for a period of tinme and under conditions which achi eve a suspension or

di spersion of any one of clainms 1 -43. 71. The nethod of claim 70, wherein
the step of subjecting the premix to high shear force or high pressure
honogeni zation is achi eved by mcrofluidization. 72. The nethod of claim
70, wherein the ratio of oil and surfactant in the prem x ranges between
approximately 0.5 : 1 and approximately 2: 1 by weight. 73. The method of

claim70, wherein the ratig of .oil. and syrfactant.in the prem x is
appr oxi maf'el y gf?efélSPe“TO“bS}r <Ginn of al?ﬁ‘?nﬁq%é[aﬁﬁ% ﬁaéz’ﬁm&qr é?ﬁ?nfsﬁfg Wherein the
ratio of oil apgktshs iRaicamtcohpotdieihpe, @Fktked WitlARPER¥ERh @ YisfkrSor, 1 by
wei ght. 75. The nmethod of claim 70, wherein the ratio of oil and surfactant
in the prem x 88 &R PEt FNPCDt 2al JasEPYRE. O 7815 net hod of clai m 70,
wherein the ratio of oil and surfactant in the prem x is approximtely 2 :
1 by weight. 7Z.mclinRl, eehfreieqfepeb@i m 70, wherein the ratio of oil and
surfactant in the prem x is approximately 3 : 1 by weight.

providing a subject; an

administering an amount of a suspension or dispersion of any one of

claims 1 — 43 to the subject’s skin such that a cosmetic or therapeutic benefit is

attained.

45. A method, comprising steps of:
providing a subject; and
administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to thicken the subject’s skin or

subcutaneous tissue.

46. A method, comprising steps of:
providing a subject suffering from, susceptible to, or exhibiting at least
one symptom of fine skin lines; and
administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to treat, alleviate, amcliorate, relieve,
delay onset of, inhibit progression of, reduce severity of, or reduce incidence of

the fine skin lines.

47. A method, comprising steps of:
providing a subject suffering from, susceptible to, or exhibiting at least
one symptom of facial wrinkles; and
administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to treat, alleviate, ameliorate, relieve,
delay onset of, inhibit progression of, reduce severity of, or reduce incidence of
tacial wrinkles.
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78. A nethod for identifying unnodified peptides that inprove the
appear ance of skin, conprising steps of: providing: at |east one sanple of
skin; and at | east one suspension or dispersion, wherein the
suspensi on or dispersion conprises at |east one unnodified peptide;
adm ni stering the suspension or dispersion to the sanple of skin; and
nonitoring the effect of the suspension or dispersion on the appearance of
the sanple of skin relative to the effect of a control substance. 79. The
met hod of Ialm7§{’0 wher ei n t control substance is a substance that
i mprooves f e appE gﬁ%@“ﬁ?mﬁﬁép% npl e of skin. 80. The nethod of claim 78,
wher ei n the controlpreudisg abdgec,3n& substance that does not inprove the
appear ance of the sanple of skin.
administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to improve the appearance of the

subject’s skin.

49. A method, comprising steps of:
providing a subject; and
administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to maintain the appearance of the

subject’s skin.

50. A method, comprising steps of:
providing a subject suffering from a wound; and
administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to treat, alleviate, ameliorate, relieve,

inhibit progression of, or reduce severity of the wound.

51. A method, comprising steps of:

providing a subject suffering from, susceptible to, or exhibiting at least
one symptom of hypertrophic scarring, keloids, focalized sclerosis, systemic
sclerosis, or other condition characterized by excess accumulation of the
extracellular matrix; and

administering an amount of a suspension or dispersion of any one of
claims 1 — 43 to the subject’s skin effective to treat, alleviate, ameliorate, relieve,
delay onset of, inhibit progression of, reduce severity of, or reduce incidence of
the at least onc symptom associated with hypertrophic scarring, keloids, localized
sclerosis, systemic sclerosis, or other condition characterized by excess

accumulation of the extracellular matrix.

52.  The method of any one of claims 44 — 51, wherein the step of administering is

performed by hand.
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53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

The method of any one of claims 44 — 51, wherein the step of administering is

performed with a gloved finger.

The method of any one of claims 44 — 51, wherein the step of administering s

performed with an unprotected finger.

The method of any one of claims 44 - 51, wherein the step of administering 18

performed by a device.

The method of any one of claims 44 — 51, wherein the step of administering 1s

performed with an adhesive patch.

The method of any one of claims 44 — 51, wherein the step of administering is

performed with a spatula.

The method of any one of claims 44 — 51, wherein the step of administering is

performed with a swab.

The method of any one of claims 44 — 51, wherein the step of administering is

performed with a syringe without a needle.

The method of any one of claims 44 — 51, wherein the step of administering is
performed with a device that permits application of the suspension or dispersion
to a target site on the skin without applying the suspension or dispersion to non-

target sites of the skin.

The method of any one of claims 44 — 60, wherein all of the unmodified peptide

permeates the skin.

The method of any one of claims 44 — 60, wherein at least 99% of the unmodified

peptide permeates the skin.

The method of any one of claims 44 — 60, wherein at least 95% of the unmodified

peptide permeates the skin,
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

The method of any one of claims 44 — 60, wherein at least 90% of the unmodified

peptide permeates the skin.

The method of any one of claims 44 - 60, wherein at least 75% of the unmodified

peptide permeates the skin.

The method of any one of claims 44 — 60, wherein at least 50% of the unmodified

peptide permeates the skin.

The method of any one of claims 44 — 60, wherein at least 25% of the unmodified

peptide permeates the skin.

The method of any one of claims 44 — 60, wherein at least 10% of the unmodified

peptide permeates the skin.

The method of any one of claims 44 — 60, wherein at least 1% of the unmodified

peptide permeates the skin.

A method, comprising steps of:

providing a premix comprising an oil, a surfactant, water, and an
unmodified peptide; 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 —43.

The method of claim 70, wherein the step of subjecting the premix to high shear

force or high pressure homogenization is achieved by microfluidization.

The method of claim 70, wherein the ratio of 0il and surfactant in the premix

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

The method of claim 70, wherein the ratio of oil and surfactant in the premix is

approximately 0.25 : 1 by weight,
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74.

75.

76.

77,

78.

79.

80.

The method of claim 70, wherein the ratio of 0il and surfactant in the premix is

approximately 0:5 : 1 by weight.

The method of claim 70, wherein the ratio of oil and surfactant in the premix is

approximately 1 : 1 by weight.

The method of claim 70, wherein the ratio of oil and surfactant in the premix is

approximately 2 : 1 by weight.

The method of claim 70, wherein the ratio of oi!l and surfactant in the premix is

approximately 3 : 1 by weight.

A method for identifying unmodified peptides that improve the appearance of
skin, comprising steps of:
providing:
at least one sample of skin; and
at least one suspension or dispersion, wherein the suspension or
dispersion comprises at least one unmodified peptide;
administering the suspension or dispersion to the sample of skin; and
monitoring the effect of the suspension or dispersion on the appearance of

the sample of skin relative to the effect of a control substance.

The method of claim 78, wherein the control substance is a substance that

improves the appearance of the sample of skin.

The method of claim 78, wherein the control substance is a substance that does

not improve the appearance of the sample of skin.
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