PEPTI DE NANOPARTI CLES AND USES THEREFOR Rel at ed

Applications [0001] This application clains priority
woipeensdds U. S. C.  119(e) to U. S. provisional pe¢EOB2007/086040

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

have bodkRHBn R AR B Eid AKHUSES DTRRRAR™ ' o

t herapeutic effects on the skin. In experinental

model s, short pepti d8slated Apphigationsp to 30 amino

aci ds) have been shown to stinulate collagen growmh in
[000He eXhisappkdadtioh alimsprioxtyahdeds SI8.G, § W(ehtorA§. provisional

I mprqve.th a e, of in as. well [ e the .
patqaLRRTRGHR LhSmaetd Sidrapog e afesmoiel. 20R8 (BB Sppticcion).
TheBnfite cSHREM of (REB 03U licdtiBA AFPRLRHER td¥aIBiR bYYe ference.

reference). Modified peptides have al so been shown to

decrease the appearance of winkles through the

nodul ati on of enzBaekgtduatl afthé Ueratomuscul ar

contractions in the muscles underlying the skin that

[006QNt I PEpHdRs heveMden sh@vil &) B beieflchdl ROsmeRAMd thakpatielffects
Surg., 31:832; incorporated herein by reference).

on theelon] Inprsiigenta medplsrshertalspiedasi(pf lgagiheitey g0 emeno acids) have
i al. ' ' . of )
el OO AT SR Y RS AIRERL U 1038 e

mayoimprbe: the pppemcaot dds at ell avimprosk ihe Healingd ef dagsigedbiim
cor neu to the site of biological action

, €.0., th
(KoGpma e | L ook ke 26Rde l;ynm%@é!héreg}a&brqﬁérsgqe)-
Moified :ﬂe el ﬁaviﬂgﬂé%ﬁ%h&gﬁ *;OJ decgé)ﬁ?ﬁite'_lagp%&%&@ o V\)Eﬁﬂéle% %'ough

I ncorporated herein by reference chi eve
the delulgory oDénzyman tde milmbnaahuscely caftrachengiephd whaesclesn

humans, the peptides have had to .be chenj I
undfE Ris iyt il (oo e caranyipa Ciber 200 Dot sure.
3109t idBEpotdtdd h &St Bfefdngk). and/ or pal mi toyl groups

Robi nson, et al, "supra).” These chem cal nodifications
[00@} e dHeagvemt agewusolijenansehittiny thermetantipesrsingtic amditherapeutic

etk or DL pF b et S i g o S e agebiide
acrdsh &8 uddr sRRHaki Gabtr QS Bfnclihg tPeRLitd8sbioREiAl 8&ion, e.g., the

decrease the biological activity of the $eptide by
extrgeehelasmagixi argmderiying yusge BRofinsen, etd., 893, ungrnational J.

TR A A N L A

erence

trangddral dal®eryorppépdidet atunians) @6 pe@ideebiivevitad to be chemically

bi.ol ogi cal | y. woul d be |ess effective for cosnetic or
modiHgd g%g\?taidé%lﬁaloé ghgaical moieties such as but not lirn(i:teg 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 biologically would be less effective for cosmetic or therapeutic purposes.
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Page | of 63Conparably, a peptide that is |ess

effective biologically would need to be adm ni stered
w@bookirgisesr | evels to achieve its desired biol opET/EE2007/086040

effect (if the effect were even possible), which would

be a cost disadvantage for the commerci al manufacture

of a product. Summary of the Invention [0003] The

Corie g ot BAPLCE M B e Lo io DR RGBS et o afpistored a
hlg&@ 1d81s!toBeRicd i dBIr&d BloR) @@l 6@ Yif At dRRt RERMSn bksi®,

skin (including epiderms and derm s), sub-cutaneous
whith would e awsisudisadyanidgptss ¢he ¢osemeryial anduzointd efuopreduct.

nmuscl es. [0004] Inventive nanoparticles can be applied

to the skin of a subject. In sone enbodinents,

| nvent i ve nanopart sﬁhﬁﬁa@qjmﬁyﬁ“tehﬁaﬁder mal delivery

i ncor porated peptides to the subject. [0005]
[00031venif h%reﬁ%m opaptionfiessribepmapepagrt wat ingoppicKiRodi§ed
L9 [

shoﬁg%%t ?Z Eolui(ﬁ%gﬁlgn id9 Iion ‘rﬁgﬁg Eugésb%a]lo {cal%?c%gr Véfgé ﬁe glgln
(inchudingnetiddrinis dreicict@is), auBk:ufanS@fsttSBlﬁ:r(,lndhlILdmg ﬁdlpdsseltmtuec),rand

¢l eansing |l otion, cleansing cream skin mlKk,
CONAgHAUS IMBKEICH-0t | on, massage cream enol lient cream
[006FKe- HRcR@REn t)zﬁﬁEl'eS:Kan l;eaég‘ﬂ abd RAGK sBh off%%hﬁjlectgeﬂl some

cl eaner forrru ation I}i) npoos, rinses, "body
empldesesginpvehave netm»pantlsles acidemapsglcmath deld@nmaﬁ iot@gorald

I ti | otions, ointnments, gels, creans,
pepﬁ‘gqggﬂzl?%ﬁﬁéprays) [ 0006] Thus, the present

[0003)V eNtiveRtiRY RitbREcISY S4rEFEapidd foPIRB QRih tak @REMHI8 SudplBsion or
transdermal delivery of unnodified peptides. Anpng the

dlsmesmn erduixad ag@son@for nroirg cxaipients pdhpieganc @s a@mvtla}lomcsuch as,

but ttl el tgpegg s nu?rl 10nI nilﬁchllegﬂilg% rotlgﬁ,ec}ﬁ:anging cream, skin

milld Qhﬁ)‘ﬂh@ﬂﬂ ld@fonaﬂnhgségé tream Odméslkikiit. créehlinidkens baseld tl@g €fcial
include an ability to ut| lize unnod; fi ed (Pe pti

pack H’”efaélﬂ/ galj ﬂrﬁfmef ﬁ?l’ﬁgllaélﬁ)a ¢. gdﬁ@mgoq, KB S¢so R Oqleanser halr-tomcs

o BRSO R A B

patches and dpyaysj. t he pept| de Brief Descri pt| on of the
%avvln [0002] Figure 1. Histol ogical  Anal ysi.s off IXI
1006610 ¢ E %Mﬂ%@rpr%eat ‘inéf%mf%lr%ﬁ‘élfi?% weEws aggd amp%ﬁltéons or the

tran@&@&gm&fve (ﬁﬂfﬂﬁm@ﬁﬁ ? gtlﬁéss SURorsS Mk ARy Wil dhRs %Pfhl&s

Trichrone taln rage hlstologlc score was 2.
invangpn of the abldjgsiobiebvdmmptldlﬁs vadwut oljecGon apd further w1th0ut a
.nanopartic eforrrulﬁtlo t hout Ren t.i.de

requiremen for meg %I}lgadlozs c %81031 YA t8 1n )Addl-[ljg%al
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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possible 4 in the Treatnment G oup (nanoparticle

formulation with pentapeptide). Definitions [0007]
w@\booasism The term "abrasion,” as used herei nP@EUS1087/086040

to any nmeans of altering, disrupting, renoving, or

destroying the top layer of the skin. In sone

enbodi nents, abrasion refers to a nechani cal neans of

alterin i srupti . enmovi ng, . or, destroyin he t
forrpufydin Bttt actPopidrl, T5HS Cerh bRt storaagi g par of
pos$iBkerif thOTRaGNGNGERp (MBASHartRilc RIrin@latios wilh fhtpEHITR).

renmovi ng, or destroying the top |ayer of skin. To give

but a few exanples, agents such as exfoliants, fine
particles {e.g. magnesi r...al um num particles),
acids {e.g. al pha-hydr o@tgl&tlﬂgs or bet a- hydr oxy
[006i ds)bradlds®NMHeSerniredbr&stdisCatitecahbRih refdds @S TAeans of
perneati on enhancers such as those described, for
alterng dhirentingy royhina AT festigyingihstoppaycs of thowkin. daspPBas

A S S0 0SS AL G, Yo
desﬂr@)gﬁzg theae) layansl th slianiy @ng: smbddtneRatadrdsion, 9k ®%2chemical
an

U. S, Patent. Publication 2006/ 093624: both of which
meags gf ?lﬁf‘é@rgp%@aw%g,ﬁ@memgw qﬁétf‘é‘fl%&g@)@l’ byer th e To givebuta
few XA faer§,ddggﬁ?ts ??&f‘a% ARSI RARIsOfine rtiglgéjgesﬁ :méglﬂes?ﬁgs)fr glurninurn

ordi y ski the art w1l appreciate t
partjdes),i acids de. g plt-hyrryx c anidseordistalsy dvox yvnegds) prlegdeht may cause

one goncentration, or .in association wt. e or r
ar e IR el T B R arE RS S D Hsa g Hbed g Sempre, By
Dorfdvhit B &N & PheHNBERRESSs 2004909 Veinde091 75636 #hd PCT

articular material is an "abrasive agent" depends on

Pubgeﬁtoeiﬂ\’ O (hpedSitonll ebwhich atl ingorperatesldwssie fy bsfetche® eanglf
rdinar j Ll ar e le.b 1,0
Graffu B8 V1S Pt b 30,857 81 1S, Phee R BTN GG AR TFLI 3 iof

whieX afif@irp&rbted@heid by sierahdry ad.! 86 akpeeed tdicsisdpbiagidn. Of
renmpval , or. erosion of the stratum corneum [0008]
coursgi thesefjogdinay skdbig theare vl apreeeite Apat dPagquiRT agemy maycause

abr%to%%&ipg&{%ﬁ?ﬁ’on‘é %&Ed'eﬁtr&t?oﬂa gy inca%g(g;%{{bq v@fﬂg&gﬁr or more.other

stan at can be Incorporated Into a p ypeptlté
ageith,diun malymos cavse elagdn neddr gli ffaontatiicnmstanded. Mass, tiether or not a
general structure HNC(H) (R -COOH |In sqne. .
PartiGus AR & AariOEIH ISR GRS IROnSPUPHl ﬁjﬂ-r%%%m Rgflily be
assc@BdNK tR6dbf O&Qn%@ﬁilﬁiﬂﬁﬁgéﬁ%f Sxa éi %ﬁ%&gr@ﬁbg of redftess or

~_synthetic am no ‘C|d;_|n sqne_enb | S, an am no '
irritatadnoofi tBe skibandipnlistatigic examisdipa of shindhowmgsiltermtioandismuption,

aci.d i s an mno acid. "Standard am no acid" refers
rempgal,a

L=

Wy#%?m{ﬂ@: ﬁEﬂP?‘?PEWGbrd L-ami no aci ds comonly

[0068UNd 4pin@tidtr Ak hyedIEgsh [ oA “RERbIMRS? in INRSIRNARAE, refers
am no acid" refers to any am noacid, other than the

to aBy eerapeundanilios selstanse thabepir kil iaeeyporataghiatorrepolyneptide chain. In

som%re?rﬁ)%ﬁ%qents, an amino acid has the general structure H,N-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 naturally occurring peptides. “Nonstandard amino acid” refers to any amino
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synthetically or obtained froma natural source. Am no

acids, including carboxy- and/or am no-term nal am no
w@eooda4isp pepti des, can be nodi fied by nethyl ab@DU$2007/086040

am dation, acetylation, and/or substitution w th other

chem cal groups that can change the peptide's

circulating half-life wthout adversely affecting

.their activity. wever,, as described herein, th
acidy PRSE RS SRR AT B0 G FREGICRY o' JSCRiE difs Plepared
syntheieme ko8 R iRARtIE € Haturd B OIARBRS A &S idc@find@¥o30knd/or
been chemcally nodified in order to facilitate or ~
amipe-tdrevea! emaresatedsalpepteddsyeanybe medihed bicingthyledipn, amidation,
rticipate in. a.disulfide.bond., The term "am no,acid" . ,
e B i Sub-Sidlichelit o R e Pa R T A B0R e
circiR¥ng BAIENIfS WitBoftheeersdly Bffe@ligthélnaétiity! Ploaevaiag@esafibel
residue of a peptide. It will be apparent fromthe )
hergimyih@Riesqns IENEON 1StiacqiBeaky| dregisd do wpsnerificd peptidpes grepyng
r . . . -
per Bl ARLRABGh e FRUE e R p LR90SL
transdyymaedddieeryofAmine agidsmedy (kirtigpaenin 4 dissidiae bend oThamenh $amino

.hanimal" refers to humans, at any stage of ,
acidg é%&%gaﬁtéwﬁm}geﬁb%ﬁ@l GO PSS LR rfiaepdicegmino
acid YN/ JPYEER aﬁﬂi(?”&lidsresﬁhe ﬁgé/ R%ﬁtﬁ@e Iﬂfzilqueya%gl%%ﬁﬂ%m tﬁ@conltext in

certai n enbodi ments, t n- human ani IS a manmma
whi¢lethg.term & usedlehtthemit mafers ég a free amjnceaciddaty tesidac nbmkeptide.

dog, a Ggat, a eep, .cattle, .a primate, and/or a
1008816y g Srs Eiib BT Re e dors S e 6 e Mstres he
aniAtkidddoht. G shic cHYETRhGhts, BAdif 1) B¢ fol REnand MR BhPLANSef

fish,”and/or worns. In some enbodi ments, an animal may
devglepmenty dnseran cmbadiments, “apemelf’ irefars| tg nendiumes paidnadhiah@ly, stage

. ' Ly: dh
ot oty T 53R, ke DR OGRS RaBFRE e

rox as a

rodé@it, MO EseY atdebrabbit,| AvhhleST a dbLfaeas als@ed, vatiber pritaite] shd/or a
~simlar to a stated reference value. In certain )
Pigle i seimprembediments, ppigls iagipde Puhaie ap{imyed toy mrsgamals, birds,

L owithin. 0
rop f Shphfford A URYE A HobRRspbBlingths B Aniftinag i
tran8§é;nic7&i_;im6p/cgerﬁﬁrfpalﬂﬁ@ng’iﬁ@erét%niﬂl% ad/ot ®slené.n ei t her

10071l or dREB-YRICE tieeLhet el ea SRR MBI o oh SFRATGS &
appB¥d B of W {418 LCAhRMLt, (EXGRRh vARE Rat %%J%%%%Mated

woul d exceed 100% of a possible value).
refeBingt wglucalr geraot ¢miendagents,: thdsrms'epproemeitely” oth'@bpht”’ asfers to a

" bi ol pqi alk act.i t"Jei S dptg
rangei it S LR & 2o 0l A0 LG, BRaRtlr ol e, 120,
119911988)1984N8%E. 0, 1995 L BHCR, %§”@§I%Me§shﬁteithé&#&@ction (greater
adm ni stered to an organism has a biological effect
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,
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on that organism is considered to be biologically

active. In particular enbodi nents,where a protein or
w@odogpephd de is biologically active, a porti onpof/usivat/ 86040

protein or polypeptide that shares at | east one

bi ol ogi cal activity of the protein or pol ypeptide is

typically referred to as a "bi ol ogi cal |y active”

orti n 0012 oxin: The term"bot I.i num
whepg pip @1n3£ p&@@%ﬁﬁs iﬁlﬁ gy aaﬂgwﬂn? ,tfef? Lt or
polﬁfeﬁﬁ’&’&tﬁg‘[ M¥rSlaPRhStiodE %mkbga&au Iabtwgar offfE FiRkciRSr FINSEPHId

i ndi cated, the term enconpasses agnents or por |ons
typigalygreferteddo ks ghblo@lgmaﬂyamtmeorportm heavy chain) of such

[00%2 2 Féoliz(tézng;r(z %zn a?%? VG?]{H??)BJ[’I%EII’IIEF glgg’gatslu%%c{ %qr‘glﬁu%]férs to any

neufo®¥ifl prodasedISEAIRBIRIM boﬁt’hﬁ@ﬁp EXEH ab bbb ndivared, the term
t oxin serotypes A, B, F, and G Botulinum

eNCQIBRISACS THREMANEPIHSF G, (e &b &6 lahé ehaingader thethgavy chain) of such
neu%S%Hh Ig{r%g P@é%g)éhl% @Igytp :agt);velé}) (e%S ’rm];ﬁ%[e r%ﬁ&?;ﬁ agtlvﬁytje Tﬁg 8hrase

“botﬁ:ilin&m tofia)” aexlaasmheﬁem; ambﬁnpemS thethotulinumm tbmm saro{ypeeA, B C,
npl e, . about . 150 kD) Pur| fied botuljinumtoxin”

:
D, E,gFr aed % diptulinum foxiny s H%?ﬁiw hegsinaflsorpacompasseosh a gotulipum
toxif ¢BRY gﬁ:&t( ﬁ', Fot cksRpRL @&E 308, 608 YdR0 11h 96@%1%%%8%11 di [e}%

protein that for bot ul i’num t oxi n conpl uri f
purifiest ire. nfay exzenge, émlacd)tliwmduﬁlﬁi)/boyaur (eﬁ éﬁrrcbxplmpfeealaimlt yso kD).

w er..than 99% p of ordin skill .in the

PuiEE by indiR o SR Fo K Rttt PRVl not

subdthiflal 19 GslRe@TonP Bkl Srokedhs, HRUIMEER: Isafotenpthu{ fod Botu®bi A toxin
For exanple, botulinumtoxin for use in accordance

compilaxh A h@ﬂ@‘ﬂb@émmﬁmb@@ﬁeﬁ@hthﬁ’a95%epm@,cﬂnéﬂ)é¢feﬁabb’ﬁﬁ greater than
99%@1‘6 :IP &E@ 1ty es@‘lﬂ‘n tﬂ%grt Iwﬂl %F&gczlg c. tiu}([ tg%grtg?e% 111V|ent’1?,n is

not Gf@rRA kcsmyoﬁéﬂﬁéuliﬂ”s@ﬁrc@oﬁSbﬂhllduﬂd%pbﬁt Ebﬂ éklal’ﬂp.le ®bfulinum toxin for
[0013] Characteristic portion: As used herein, the

use ﬁh@%}@@iaace WA F@dtr@%epén%ntmrm%w islpted feqmm §astédivmi n
bonIle%nPhﬁ h?rﬁf’cﬁﬁf ?yﬂt es%ﬁ ﬁlgﬁﬁ ﬁﬂ%ﬁﬁ@&i QJIRblﬂﬁﬁfévg@ te.?fn a

sequénc or structura ty an or at
hostored cfrlmngmmsnrnaﬂhex:ﬂaaun éﬁdmdzsmbcotwlmvm)tdm rel evant i nt act
ubst For. exanpl e, portion' of

haracteristic
[00L31 5y o?@ﬂwcwzsww@ﬁt Ataiord ﬁ%fﬁlél ﬁna%lraéeﬁ ‘hafctgristic portion”
of a%99§té&EQHSth§Bfo§&ééhs&1 e ATHROthACIHdfes sOfhe ﬁe?‘é& be h@t{beoﬁld/or

conti nuous stretches of am no acids, together are
structeal adenstyi sidiar abteast q@ne@?mmtlnn@irchm@btppetm wilk thel mlesantantact

nbodi_nent s th such .conti nuous. stretch neral |
sube. EBRipISe hRE oS gR Sa Trof i REEb gne tha
conffis@ScontiRudBREERN of BmEldACARL & d &lIcbtiRPét doRAndcus R8tches of
that, in addition to the sequence identity specified

amipg) asids, thit spasthenpre chagctesintéc olmprotaineal palyeapside ek somec
ernl{ohi h { h%ac u‘ﬁﬁg tlI‘Ilu%{I ?t%et@nr g%l%r%lé/ w1|ﬂ C%g{f?n eﬁqga%g b rgerﬂ)SIS 20

rAcH BT SPe por
or more amino acids. In general, a characteristic portion is one that, 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.
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bi ol ogically active.[0014] Hydrophilic: As used

herein, a "hydrophilic" substance is a substance that
woooshessol ubl e in polar solvents. In sone enbpdi/DBIVEIS86040

a hydrophilic substance can transiently bond with

pol ar solvents. In sone enbodi nents, a hydrophilic

substance transiently bonds with pol ar sol vents

001} or PRaePEHE T iR Beroth  BiBPBlBoonERTa Hgubriince that

may WeoMRi fd ﬁol&%@%ﬁﬁc €n 5hc BRbbARIchts, 4 Ry&@OPRIic substance can
enbodi ment's, a hydrophilic substance nay be non-ionic.

tranpignphendewbiodo leeslsents Ihyadm@emHOdrm@@ﬂogthadmehﬂ@wubstance

e readi ol ar sol vents, or ..
trangis D b VR b iU R B BBt %48 sppiments.
the ﬁdﬂaﬁW@p habiter. 90ls¥@Bmbollimenae h?ﬂi’@pﬂﬂhmsﬁlﬁs‘ﬁanca may be ionic.

drophi | i c substance may di ssol ve | ess readily in
In semr: embeAiafsan hydnophikc subsianch iy dsHOBTieNis o [y 4R cmbrdiments,
e I IS, In
a h})dporpe\fﬁ‘ic ubstﬁﬁée% j ngyogﬂ%ﬁPantrg%&ll}gldlm@% IJb%(ﬂl ﬁ%(l:yer%e a{ i ve
hydtaphamcsbhehtssthmsméimlg ﬁoﬂi}pelaus(ﬂveﬂts io8 hymbph(ﬂmt sddventd. Nin some

ol ve or drophilic solvents than is
em‘%@lén‘i}’t% é%yg{i):?g‘tl% starjg f%%y SORESOISTEMY, mgqs%%P Ate

soldeﬁts hé(xq{ﬁﬂgﬂhbb& shREAG A 11‘1%2@&%615{ soPHART BNERIr Qﬁﬁl@yﬂvents

soluble i n oil, non-polar sofvents
In Shlyld cophdimentss @ kulsteinse {sHardrapdilidreladivh ér arElﬂthisahiEd}HlCe because it

. 001 dr ophobj c: As use r ro obi c"

is oo bl 1685 PBlsE sorkinets F kB tselen YEnab R Bufer

sub§@tePPh FmS Sh¥ENhSnts! ans@o@ﬁﬁceemgdfo&;ﬁﬂfc%laﬁvmddneﬂﬁp QiBtance
substance is repelled from pol af solvents. In sone

becausp ddb treshsauble reoibaloarpodasisorntsi & hydraphobicsokyents than is the
Oﬂkgnﬁg &pents hydr ophobi ¢ substances are non-polar. In
3 ﬁﬁodlnents a hydr ophobi ¢ substance may di ssol ve

[00T8Yr € Hﬁdﬁb iphybitn Agised REBmMPOHiafdrssHobRITtsEbst&tce is a substance that
hydr ophobi ¢ solvents than in water, polar solvents, or
ma&hlgﬁ‘dwélﬁﬂ‘i: 1 ronsRAl Rl e nts| AN seyRe cwhediEichint Bydrgphobic substance is

repé“ﬂé? g&lkrcso tq{i%&m%%ﬁb hzﬁe shﬁ1e p%?a?opl%ﬁﬂ ib )&/ahe? In some

vent's, solvents t
enﬁmﬂhnmmgmyﬁmmhmMSstemb&uHenOMydhnphnbnm<mdkmﬁnm35aln
sone, enbodi nent s, Fubstance IS h¥droph bic relative
hydgaphahig sHeyaneg B el s arars sedily 1n g1 rPcﬂneP H1sabyicats; of

hyd{;HS[Jhoble QBLvERLs AanSRWARR! SolarQo VAKAT Iﬁuﬁcoéo\f@éﬁss 1hR&Re

t he ot her substance I'n sonme enbodi nents,
emtedbstren ca_ehyld@phybiuc opbrtdyice nrag| dassolve 1¢ss ramidwmewamnmﬂamob’ents

or hFRY e pliel S EaR oBrpa bl b RRefos ol ERE m some
emtodfH&its, lRuB QAN IRChY BOPHLId el ofiS c USRS sEbsanct BEcaREE A $Emore
"delivered in conjunction with" refers to the

solubts ineiil, per-poler salvants or hydrepkabbessdyrngsthan isghenthsr subgtance. In
sonR 3t bo(c‘ilrne%ts a substance is hydrophobic relative to another substance because it is
less soluble in water, polar solvents, or hydrophilic solvents than is the other substance.
[0016] In conjunction with: As used herein, the phrase “delivered in conjunction
with” refers to the co-delivery of two or more substances or agents. In particular,
according to the present invention, the phrase is used herein in reference to delivery of a

biologically active agent with inventive nanoparticles and/or nanoparticle compositions.
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according to the present invention, the phrase is used
herein in reference to delivery of a biologically
w@edosnesagent with inventive nanoparticl es andP@I/US2007/086040
nanoparticle conpositions. A substance or agent is
delivered in conjunction with nanoparticles when the
substance or agent is conmbined with nanoparticles

nd/ or nano art ositions: is encapsu
A sEBfioRe e bR bl By b eSS UGG atstance o
ageii it BbhbiaBd RAM QRAGarGd1Es AR nlaAbp T EGRFosittdid! Blenkapsulated
associated with the outer surface of an nanoparticle

or cmn@l@ltdlfa sumamidedihe nammuwéqsam@@l@dd@g@ﬁhmtao npeoparticle micellar

in ¢ Wi.th rticles .and/.or
meriis b s RR Sk B R s fop R B DRy
rnerhbﬂak@ dA ts@bdthic DA AR Ed bed @ cradh 06njBRARRATIEH fdm@particles and/or
ositions. A substance or agent to be delivered in

nang iglneempesifpnsinadhvany vt bssavpartti knked tayfhgmgpoparticles
and@?ﬂglg@ahic‘fé &or {%%kt I\ s@ﬁstﬁ%é P éﬂ% B?helﬁ%r&tlh%gﬁﬁﬁcuon
(0] 1ons

nanopar es and/ or nano artlc € Co
w1t1bmvaldmrmhopmtlélesr aelor ra@Oatiicle S@lhp(bsﬁ?tﬁbnséﬁaymeﬂa}l’nﬁ)’téie n,
term" |solgted refers to a substance and/or

atta@}ﬂd.tt) e rappgtelenaiornpnopBcle spBaoT Y byt adsiptipn &3kss-
[00PH t h?sofa%ao oReRl hwretnh tﬂ\ﬂieﬁﬁ “Gsbl QS rARRAG AL BT d/or

initial roduced er in nature and/or in an
entlemtpetrhambnetta(l 1) saiaratergﬁromaau thastrsofr)of phochunemohents mamawbldh it was

n r. nan ctur an n. |sol ate
s AL S R g e ARt o im bR R Sty setting).
andJo@@Z’)t r8dREY, pk&fhreRRAYWLr AAKGfa@RRULYIAY harRUharft A% lated
bout 50% about 60% about 70% About 80% about 90%

submncmu ried/oif entities B &e sesrpiechBamst dastabati ot Hheyt o eabout

od Nitiall ssac,at ed.. 1@, sone 0

30% Gbi0ek SIRAPLF By 7 SR T AR b g more of

the 8B cd?8%n e %ith9SRch BRYowHd %tlaﬁg%ss&%%@@ UIn%on{eCHﬂitﬁ)]dlments
M crof |l uidized: As used herein,

isolatgql sybytangescnglayentiiesse mppvdar 99% Hi éh%ﬁe%}%f%r% B0, 96%,

0 §018o di ments, such exposure to high shear
7/I@8/0@§ §&g§conpllshed by exposure to high pressure;

[0018] S omc*r@ﬁbxzﬁhede At sissdiindreini thh tomessiorafluidizod trhéans thgosed to

. range_of about 15,000 to about 26,000 In sone
hlgféﬁﬁaﬂf%ﬁ%t i s HM RGBSR ULl emﬁﬂrestﬂé@* sheprclaeces i

accRHRFIRTRY b Qﬁ%sgﬂé t6 "l’ﬁlght ﬂ%ésﬁﬂr il é’bn%)é}ﬁbcﬁﬁtﬂ&% gl?d?ltlﬁgh BRGHire is

exposure to high shear forces is acconplished

witlpa gwi mggeofsdhopt 6,00y towhbutade, 100g1sT. Lﬂmsnmemdimdme;ntﬁ ouch
exanpl.e M rofIU|d|ze M cr.of | ui di

XIS R %H’/a "CSEP IO} %lb%?) SAVHReEy TP |S?<%1e gR\ppdignents, such

expbdid tonfﬁgh BiRoakifRbddlis hdtoRlpBRRddNG FusHA b QipIe Qlﬁk@ﬁ?{ b Bls@ument
conposition. In sone enpodi nents of the presen

such gy dortaxempleaa é\@ﬁmﬂeudléer midicse fluid s E@aoqrmqmlﬁlﬁ Ie k?;@mateon)
or ot[hber Pkg ?ffigee %5 8? useﬁ(ﬂ i} cre%ﬁ gml?gnﬁ Illanopag%f'e dsition. In
some embodiments of the present 1nvent10n, a sample 1s 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
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enbodi nents, the period of tinme is |less than about 9,

8, 7, 6, 5 4, 3, 2, or 1 mnute(s). In sone
wepdedirsent s, the period of tinme is within therCBUg®OD086040

about 1-2 mnutes. In sonme enbodi ments, the period of

time is about 30 seconds. In sonme enbodi nents of

theinvention a sanple is "mcrofluidized" through a

Ie ex osuxe t ear, farces; such
inv G SrEReR pEerBultif PSR MG S o st orces
suchl &Q@&dlm%lﬁﬁ%@fefér@d@to af\Ssikge dafie @R fluldiRtibRr M
"nanoparticle" refers to any particle haV|n%
[00 ] anetNerowi tidles ésmh@chhem@othn mrmfétaeowr(lﬂﬁ reldrp tasoyyeparticle
enmbodi ment s an rtic i ameter, o
nav FRA RO 3 108 PAE AR LA Bty e, SR &l
nan&iticlabhhondiahtes @ﬂ&s@ﬂf@ﬁ’%@”ﬁﬁi 8s da‘m&arbgm@d Nhﬁdtﬁl Béisn@
iameter of |ess than 100 nm as defined by th

Foupgatiogndn sermg embediggniss 2 prrtperiicla hps @W@%@fd?%ﬁ%loo nm as
deﬁﬂ&[‘?}Pﬁ{eg\heﬁ ofidl Iﬁ%tﬁu Sffi{lea’?h ' eé n{b%?ﬁneqlb@&ﬁoiﬁftﬁ cs are

separ a rom 1 on
micblyesan fhat dieblabmpﬁﬁé)atamloséd tompathait, sepatatedfedm the bulk solution
conpyri ses

hilic entities which have aggregated
by 4GRS BT AR fRiFgLE membpsaice CBWEWQFH‘W@%& ¢ gnditigs which
hav Sl OPoAulbRMnd GidRRO} SHRAMP G hReif TROR 8drRfYa
As used no

erein, the term"n part| l'e conpdsition"
lumeef ers to any substance that contains at |east one

no ticle. In sone e nangparti cl
00 R P boriti e it e P et bR e R R el o
corﬂgﬂsﬁ@ﬂ’ere@&@ QAR StanRANARBATaI S 28 1 G QTEHe DhahdRRECI&T B some
| spersions or ‘enulsions. In general, a dispersion or

emt@#un@it@ 3 Nagofagti¢e dompesitien is |ae@sfprrn \mllétqtmn ot nmoa@artlcles In

some em%r?glarneznt%e Y aﬁ%l@copnégqsll %ﬂng gre( Fpeﬁ%%nrs ﬁ:ngll?sp 0n(§r In general,

a dlgpﬁ’m@ﬂb@é’rﬁulﬁbﬁ ighosiped aen uf ledut ﬁN@ﬁn@%ﬂﬂ&ﬁlatéhSE%Eé%&ﬂamed
medium A "water-in-oil" dispersionis one in whic

An Zojlisowater gisneyHp Saneile W@rchpnhyartayﬂ%%ﬁr(pr Bydsgphpbec or non -polar)

< <. ”T
are 811* g%dfxgﬁg ﬁ" fn%{ﬂeo%g' dfesbg%éloqltﬁﬁﬁrg;a%p e”g"?gﬂt %ﬁ"atlh C{?ﬁj;e?sﬁf is one in
Whldhl spenss @n hgdmophidicfoo p«m@ fartooiescamny dispﬁsec_hmtmmabloélynﬁ@ieﬂion

nd is not limte ctly .to conbi nati ops of aqu us
mediifg. di P3F qfé)aﬁilaaw%éf P il PBRTEFIBLT ths ot ey shgrte fgrmed
frorRRRY HES i REBIYmE@a 3RY isHo® RRIRH RicHBd Udhbinations of aqueous and

notw thstanding that 1t is cormon to refer to
oily'magflie olis' teem ¢ dispérbiph nocativegothicedore Iappb@rmomwnyahsmrsmn

me(ﬁ TN p%fagﬁlnﬁgﬁgtdg tc;bl(%%g)n% 8121{] Q%gﬁelso%%’g A “0§lg Categorles

In s8in6 @b88imdnty, BHBPaRRId dottfoBitioBS PR HaiBHhflsioRs. In some
nanoparticle conposition conprises anphiphilic entity

cmbod Hopds, Maeenastile cefapesttidne gompripgnicghed. i loapingmagisnag|
ernboldr{gents P(gg{l%sag‘%le bor%Bct)sllttloln 9ornprlses amphiphilic entity nanoparticles as

described in PCT application serial number PCT/US07/ , entitled
“AMPHIPHILIC ENTITY NANOPARTICLES,” filed on November 30, 2007
(incorporated herein by reference). In some embodiments, a nanoparticle composition is
stable. In some embodiments, a nanoparticle composition includes one or more

biologically active agents to be delivered in conjunction with the nanoparticles.
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"AVPHI PHI LI C ENTI TY NANOPARTI CLES, " filed on Novenber

30, 2007 (incorporated herein by reference). In sone
weniedisFent s, a nanoparticle conmposition is stedi/es200m086040

sonme enbodi nents, a nanoparticle conposition includes

one or nore biologically active agents to be delivered

in conjunction with the nanoparticles.[0021]

traceuticah As, used herein, the term"nytraceutical"

1003 kf & S ga R BB AR BBV E i ey
subfi@ketiRoughf tofrolia8 hicdlcal BBAH, bebioldliP BELEIRP adisBRB! S,

nutraceuticals nmay prevent disease. In sone
embodivoditirentraceuticals aer prévenl dsamay jprsowiccantiodgnents, nutraceuticals

nutritional value. |n sone enbodi.nenis ot
Yk SR puf ol yol o 3 SFmE ERPOGIRELS ppfiracicabe food o
part&TRGEbATERL S medeniBdld &R tal ri@acagieltaghymBEbAa EladssT ieflated

isolated nutrients, dietary supplenments, vitamns

nutrignie drgtay swYersents, giitamnsericsdudicrie forfifigr fogdedicaling foods,
[ [ n 4 f

s e B B T PR RS e e known
“phjtoolatstiicarfosdstine t fubniadnal ds.”" [ 0022] Prem x: As used

herein, the term"prem x" refers. to any conbination o
(00224 np ohEsitis: Piaped %ﬂrglab@éa%htnrwﬁg gefergo gBhepgpigation o

o] >W . ‘ ‘

o s R PP SN Pehoh R oRlFRSDh acespding
to thengesedt mveigtianh dtor ewdmeple surjemet Bdiny cohéagion ofi emredions thst,

ener at anopart.icles according to the presen
whiiseief o PR SBoiabErb e einoeryPlanseoRURE A ths PEsuB
invé@itioNDILsdriBRHEddinBntS A MeMb:ScorktdinSQBEoraNBR IR Sle sdlvents. In
prem x contains conponents that self-assenble into '
somggnthedimagndy, @premip copirnserbwaneninthet seif-gsemble infomaappasticles.
i SERERARRR Rl Bhe Bl BT b o] ST P B
sonRR¥ibold BSend$ aGe&hixi ddainsonPGF ndp® hinpiiphidid cifiésals dasuibded in
PCT/ USQ7/ , entitled "AVPH PHI LI C ENTI TY
PCRpmdpaieon crigsmbqrPéd/Ng(Ember 30, cptthed (AMESHBE A e d
ENTRNEAANYD ARTRECEECXited o SOMTRr TDRM7TRRb Sor by
contai ns one or nore unnodified peptides; I n sone
refeeamioo)dilnBoms cmbopinemisg a pombiaicostaais ohe asmoonenmddifed peptides;
. biologically active agent. |In sone_ enpodinents, a
1n Soffe F‘rF‘_gO‘ig@eﬁ b £ BEEHX _Cﬂ’ilt_ﬁ’é‘a at '%H%PB? O@FFEHO&%}CWHH aghhyfeagent. In
sorRERARUTRHNS o lp@erﬁl&qghé{itdtéd, ke AbEPor frdadin QR Ahbodiments, a
stirred pri'or to being subjected to high shear force.
prerhix is egitatedinodédrend/sr starqulremir to banpsilgegedto Higlagteanfoece. In
sol ybi,lized conmponent {i.e. t | east..one conponent
sompgatbopsndif 2 GRATRGRPeiFs sl eren G SRERORSM e ot least
oneRbMPbcnlt $ha ah 86MuEEN Y th Wnthsush @Abolidicss, Bfct@EmBUS Bubjected to
~solubilization is achieved. LQOZS] Pure: As used
highhghear torceaafion bethapebbilzmtipnts ashteved: is "pure" if it is

[002%1 bst ﬁgltel : aAsl Wsed 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.
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free of other conponents. For exanple, a preparation
that contains nore than about 90% of a particular
westiansee and/ or entity is typically consi deredr/us2008086040
a pure preparation. In sone enbodi nents, a substance
and/or entity is at least 91% 92% 93% 94% 95%
96% 97% 98% or 99% pure.[0024] Shearforce: As used

re term "shear. f fers to force that
1002 oSt &t oM weSt B e BB drres i oS s Bl
pardlR[ f‘oeché hat of & nREERENAIBPORE té @ f§rB€ thaPEHeRiendicRE & thakface of
I'n some enbodi ments, a composition exposed to high

a mgthaay [ seme smbndlmed@r a t:@nmsmtmm@ipasqsﬂrtp ﬂl@ghﬁhear forces in order to
opardicle co Sj Any
prof B BRI T aTr A RRE @i AoEr P FRGUT i o bl FufHL usca
to gEfdped higindhsar forvéh.t Bi dodie drﬁoddl&ﬁéhtﬁ QagieiRhal escditgBeshi@ahigh
forces. In sone enbodinents, é% pressure

shegydpisge ninzsamecﬁmh@m@é% high pyeweretsnqgchHatitnsisus¢dioEegerate
hlgﬂ chif f%?% S eé@égl%ﬁvag%'r 5&(89?%41% lé%h%ir}ea‘? BERL oy rb%%d%stlp,r%d by

mnis osur e Ssure,

exp@ebmﬁuto High PSspsifor dxanpdnzboanbHd00psit $n scﬁnmé’mhd)cgiments such
pressure is. within the ra of apout. 18, 000.t 0o about

hlg%feé)%e igayithin thedapge fpboi l%e%ﬂ 0 al??u% Rl i1 $90ee

emﬂoaﬁﬂ&n@flt @K%Rﬂﬁn 1%9 9%% otffabaﬁ@kﬁooé 20 8001t S 1000 bS. HPMRne

mbodi rren S, | ui di zer r Pr OCGSSOY
emt(olkﬂmerm)sf |amm@mlﬁee18d1ra¢asm/(mr@ﬂmqs@oapmramn/MFIat her

li ke de sed to erate h she
Coripr gt yas ofics ke HSvies e Brden s LR orest QUG uidigr”
Proées§$ giowéthl%n BRsiReAd 4 RESIRY hRBGRER AL %chébleratlng a
conposi tion through mcrochannel’s (typically havin

COU@DW@Q@ ithmlsglbmmma@mﬂ%ﬁymﬁalmamngr ymShsigns ﬂhﬁ grder of 75

mlc¥oc1)1lsfagtl tzlégﬂ tg%lg%l ¥ (t (Io)H}l ;(;alfgltlﬁ c rralﬁg %f ﬁf m?sang 0 m/A% %qrﬁlze recluctlon
to tid néindsaKd Iﬁﬁ%d hes i Gt HanRnRd tidrbcHa@h 4TS itjfeings jeRivatich collide
collide wt ets from opposing m crochannels. In the

withelekprfFem @ppwg migrerhanpedy. ils headhapnehhthe Hlaig expgpendss higp shear
(up 4 807 00l & REACE il TRID YRR ERSE S RRRGARE Of

conve og es. isions res
techmbboigitg. Uet collizimns rexnltliewaking Tharbefiomea,leveh Fherbfote v seh,

hi gh.shear and/ or inpact can achieve particle size
devicgy] é@ﬁ Sg‘ﬁ aar@?%uaep%ré Cot AL 12§ Wals‘%tFPél and mixing of

I t
SRR, TPRAS, S ddtcR P ALY OTl 4y, FAATP it e

shearrfameaﬁm latpemOd of nut ésss tHam abowntel tembyottis méms@me t:mbocp'mehmdthe

perigd oL fiF B BRSab0R0. SRALD DouBEdtbeD. BA% R B A

abotil N6k Gkcuk 1 rﬂnﬁuﬁ:@sﬁe 1SRRI ABEHiMents e P&fid PSF tRthe 1siviehih $he

within the range of about 1 to about 2 minutes or
rangeeafgboptnl ogheutehmouitepentless; mmems@mb@dlr@ﬁfnt% theepcriod i Gone is

aboutOSOsﬁegglp(g In sornéc' ?r?lgocgnggg MRvE ‘uo%hae sa'nlilp t’nﬁ)lcr‘oﬂuldlzed”
sanple 1S ui

mcro
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

Page 10 of 63



t hrough a single exposure to high shear forces; such
enbodi nents are referred to herein as "single pass”
wore@safdssd di zation. [0025] Small Mol ecul e: | n BENESANT/086040
a "small nolecule” is understood in the art to be an
organi c nolecule that is | ess than about 5 kil odal tons
(Kﬂ) in size. In some enbodi nents, the small nol ecul e

I th b 3 K bo 2 Kd bout d.
som et a o bmolehgle &ary bt 580 1 QRPELLT ehd 600 D,
aboﬁ‘tbSU@tD BR8udalot D200 BLMstt BHOD Dor ABRUL00D Olrpson%)OUt

00 D, about 300 D, about 200 D, or about 100 D. In
em@drmerémmallmmiccsﬂesmmn n@llye@ub eb wmee snobedvokytsenadl

ul,es are

molp BB HE nSTIEPRT Rtides BE i Ak 16 SRl B inRhgy St
molbRI1&cdtt a6t ickih@didywialeicotiadl df séhe BuMBbEaicheesmall Molecules

some enbodi nents, snmall npl ecul es are not sacchari des
are pot speAhpEdesHAoldacchandd26] Subj ect: As used herein,

et S f er sm
[00%({1 m?&clﬁlecat (lz:k(t)ylﬁgﬁs Ih‘%l‘g{n th%%ljtnﬁnstub erc]g eo% i ﬁ%t‘ri]e%ﬁa W&gg {ogﬁlgf'
orgaym i whieh ed:pn@ogtlon bbthiexpettiomeniyebe adﬂmlagtwat, le,, for
expgrgtgj:rg%i glfg]}}éﬁtlﬁﬁ%%éﬁ?%l@é{gg:{c@oer;t !cr(a:l ek p%g)eoz% yé)écai.,s@éects
t

el i BRDLL vrkdR0s WU LB Cab R0 R0 primacs, o
hunhe&enﬂmmthenngwny)substantlaIIy refers to the

aI| ive, i tion of. e hi bi ting total, or o
00fH5 ! STt afPans vl byt e ket sty R to e quatitative
con@ﬂh@ﬁ? 8f bMhiBikink R3S R Hear-O0E e%n%rcﬂegé%)bfﬁ ksh&ﬂactbﬁsttcf& roperty

bi ol ogical arts will understand that biol ogical ang

of inthisat dle qﬂvédi@mrséiﬂlr iarth¢ knolqgﬁcaéelé& wﬂb@nctetﬁt@mirtbatéml@@lcal and
{oh roceed conpl ef eness %P
che el BoBh AL SeREH o Al PRl P ity Gt o
achﬂéS@Sr Hei®hmalisoltarbult eThhe i ob@Rtanihlly as khedéfore used herein to
npl et eness i nherent in many bi ol ogi cal and chem ca

Cap‘fﬁhf‘e’frli‘é etsatialllpgo] complgieness mﬁéfepblﬁrﬁl&@ttaﬁlpélca ehemical

]ﬂwﬂﬂﬁ%ied to nanoparticle conpositions herein, neans
at the conpositions maintain one or nore aspects of
[0028)ei r SqahjesiTdaltersd 1udtieli’ evhfe appliedso nenapartipde ampositions herein,

distribution of particles) over a per of tine. In
meag that BiREOHPREIHPES BRI ORGPaRPTCoPecss %t?tgﬁr ghysical structure

(e.gN3HR %{gte' aAllRr ARIARBLA bPPartiSlcONK el @ geﬁi\é’d &htihfemAaiage

particle size, the maxihum particleé size, the range of
emhmdrrnemm ef tht mesntiemd/stable ﬂmelomrstlmctmmpmnomfs quarfor whigh the
er cent age .of artlc

aveiyst Fiblestres (b RaREh BT RIE L B bl aﬁw@@gﬁﬁé angjpr the
distab@eh oflpart[Bhd k@i (NEdtht Perc@ntds bOshrAtled AR e aldRsIERATEI size

and/or outside a designated range of sizes) is maintained for a period of time. In some
embodiments, the period of time is at least about one hour; in some embodiments the
period of time is about 5 hours, about 10 hours, about one (1) day, about one (1) week,
about two (2) weeks, about one (1) month, about two (2) months, about three (3) months,
about four (4) months, about five (5) months, about six (6) months, about cight (8)
months, about ten (10) months, about twelve (12) months, about twenty-four (24)

months, or longer. In some embodiments, the period of time is within the range of about
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enbodi nents, the period of tine is at | east about one

hour; in sonme enbodi nents the period of tine is about
w®20ui694 about 10 hours, about one (1) day, abODUSOB086040

(1) week, about two (2) weeks, about one (1) nonth,

about two (2) nonths, about three (3) nonths, about

four (4) nonths, about five (5) nonths, about six (6)

nt hs, about ei ght nont hs, about. te 10 nt hs,
one Bt T 4By o pEsytonsng onhghpu (g eY HET pbal Theve (12)
mordtR) bBSut t8H (28R hs td dboSPIF: SYRRMHEEH S Fot Banks,iied of
time is wthin the range of aboutone (1) day to about
nanopesiicly compesitiamis spneths to probuged sorage)tempekiire chaagessand/or
twel ve (,12) nont about two . nmont hs to.about..five
o Pl rstho B0 e ARRlelR i e DR D3 b BRR W aidiht&s
witlif AR d rafge (7.3, SetixembRAbEG P SpROTathtE 00 a8, 120 nm), the
t enper ature changes, and/or pH changes and a majority
nangparti¢le CompeTERT 1S eladle. ihor sorac peghutoanlaganaiRI@lty igmore than
i t i | t i 0 | 0
abofl R7E 0w Bolh TS Biul PEZpbly g, bl S8 MG o6,
aboedVoRaibbtcI 886, abBWAII%,| about 3. % adiloat 9F6%0, slaowe 9874 about
pulations, a majority is nore than about 50% about
99-%/%%0%%%? 707008105k L OB SNDAHBIFNISRA dhC 1AKELoneBdE T Ahout
/% 0, 0, 3 0, . /
nan e g b P I RO RS 2 o
unnolrfeed deptidorhe @atamhirtnaa tempdsitidnas conseder¢dstableifehe a

nanopartjcle coppositi on conprises,one or nore
conggniafian ahpip ggfép? PR ASATS ?@}@?ln%%tﬁ? FPBROSHAN 9 vg&fhe
desfgh@ed pORRPSTtikd BndeP HRCSbhdt@sck S EsMARigHgr ed stable if
the concentration of biologically active agent is

[0028i nt Suhegdniiaiitfive afodposyantiva nanapartidhecaiersisgivatieshid to be

PG o TR 00 R PhLL o mov

thar&¥APHI% o HE: Reti@esintthaRomposifibiihive diemetstsstsady dfahd dange.
free of particles whose dianmeter is outside of a

In seingeagodiatgts. wewrndapsP e efifanpabelas asoursde efifac range. In
som%aehwﬁahﬁ&té %o%f&% 39S '1‘9%3&8%3\1?%%@*?591@%5%@%} gsg{,?'elzf%,
of 't n % 0

€ range. sone erbodi'nments, ho nbre than
10%,1960,1886,t71%6 685, 5.£4%13%] 208, tho, 0.5% srdngef thapstictes have
. enbodi nents, . no re than 20% 19% 18% 17% 16%
dlaf&%t%solliﬁé/geofé%stitgg/&anﬁs% 9% 8% 7% 6% 5% 4% 3%

[0034F(0 1&%/?&'1}’%%&5 kﬁ%ﬁdi@fduﬁlh@hcpﬁr‘%ﬁﬁérﬁ% fRaHea disafRE &6Sder, or
out si dé” of "the stated range. [0030] Suffering from An
condlitidi ¢. gl dciavmoink kes) sasfbicen dlagndsed mtithzpraixbibis eymptoms of the

. di sqrde or condition {e.g., facial winkles) has
disctisa I GIsh RSP n o exhibi ts Symptoms of the
[0034]S €a$BerafbiBRUALEfecBYe EAPGIL 1QNsed BABH] the term “therapeutically

Therapeutically effective anount: As used herein, the
cffeceyqmameuid’t mgaistdncamgupt 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 discase, disorder, and/or condition.

[0032] Therapeutic agent. As used herein, the phrase “therapeutic agent” refers to
any agent that, when administered to a subject, has a therapeutic effect and/or elicits a

desired biological and/or pharmacological effect.
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effective anount” neans an anount of inventive

nanoparticle conposition that is sufficient, when
wadisniwshered to a patient suffering fromor PCT/US2007/086040

susceptible to a disease, disorder, and/or condition,

to treat the disease, disorder, and/or condition.

[0032] Therapeutic agent: As used herein, the phrase

oogfer TReihLe, A9SDLLebehs o, Ay agent Lot ben

refe?snt@/ 28y a8hirfittaSioR of§BidSEcAy0lcagt &&nt ﬁﬁgf)eﬁ{lally or completely
phar nacol ogi cal effect.]0033] Treatnent: As ed

allenigtes, ameliokrdes, efrlms,tmlelbttsnéﬂlays Prscsef, Tetdmemsevmty of and/or
"treatjng").refers to a admr1str

redysel R lBek o1 onar et SRR AR P PiShe Risgane dbpoer

and @k kevdiade SSuoﬂ"tﬁatrﬂétﬁ?@% beloflaisvBiSct WMdidl’JshSt exdebiayigns of the
onset of, reduces severity of and/or reduces incidence

releggnt disgassr digpsider %‘Wﬁﬁcﬁﬁ@ltléﬁ apdlgr fr ewibisrct whp gxkipsprly carly

/ d
s SR AL AR Y AR
treafrﬁéne m@tbedjf aaabject wihe ethdlets cuadi afore enablishahsigmaddfahe aflevant

j ect 0 exglblts only early signs of the
disedicy gg@eral? O @8FItioAnd/ or condition. Alternatively or

(00 d! tiRRAldWenS ULy dct gRESTR '?ﬁe TRy %b%m%ol@en?uﬂ%f&&{o Mo

exhi bits one or nore established signs of the relevant
substarge dlsa mayi gter, dhﬂruland’hmvewnﬁstmwm aI{Im@Bﬂ-]ISS'ﬁOXAS would be

SO h the term" |c sol.v
und iy 0% 36 UL LA I8 Ttk Ay S GRS PR e iving call,
deadl BETRY BxtrAREIEHSShARYX, aNudiijifRkioSs, biciSHEal el Breb&o give but
under st ood by one of ordi nary skill in the arf, an

a fewmxmpleg, tpmwebfenta ndludsl digethiyl ulfegridse mngethy} aaetingidk] dimethyl
fora?n)%%ieé %EF {}9 thzil f\9 ankl)lgl?’l lagg unaé%(tla I’?‘E)’I allli%ln(e) I cal

[0038)] ve Dﬁz#oirnlﬂC TH@%I’I@U Rifbun,” stikh axdddereiflimRifdivhce to a
acetim de, di nethyl foran1de chloroform tetranethyl
naNQRAAGH RPN, Frsde BMARQNEIti ki EPTAPSA SN Whagsthp individual

nan agﬂavylespgﬁﬁ rd gé Bpé icle WML USEALs h?{) c# g)'i‘e, in some
r er to a

eference to a nanoparticle conp05|t|on
embodimogas, tiunlferm mamrqmrtiol@mmpsbswh]noh ohdrm W]lildh thedliffbrence between
nanopart.i cl es fve a sp C|f|ed range of particle

the pyypwediagietes and paxinuyn teridges e x et dapiesHpely £00,
he
appHﬁ'nBQcE?nC %gﬁ&hhﬁ{e §m&§ﬂo§(in‘i’ﬂelﬂl35t@2&pkd}u¥i‘3ﬂe §hudot

differ tween t'he m ni mum di ane and maxi mum
appmxanatlsﬂ 5@owrwoma@k3cé@n appEKoxdte 260 yappAximately 200,

550 tely 500, . OX] |
A S e R S M S S B A
appﬁ&ﬁﬁ@célynﬂ)t @Ibpfoﬁ%teba BO. ramdmh@tbw b6y fe%@ hAXITHBbALY

0, apprOX|nater 0, apprOX|nater
emt@ﬁpnmw pattislop (90, ualpspdlé“b@ﬂmp@qlqrccsmmlag mﬂm@ﬂqshwethyl iggentive

unlfa PIR gnopn?ﬁc(:fe é{on%)dsn%’g MR I ggﬁlgée}[s tﬁgt’ ar® smal?evl\r"?han a@ou% (l):bO 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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enbodi nents, particles {e.g.,
unnodi fi ed- pepti de-containing particles) wthin

WO pooenidsye uni f orm nanoparticle conpositions heeoEUS2007/086040
di aneters 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,

o B A0 BB R AR B S R
diarﬂ&@i@dﬂ}ifﬂi@ ﬂrelff_@lﬁ’gei Sabeantob '&b&& 3oar ddoit _13@_)0 é’UohhMD, about 10 to

i nventive uniform nanoparticle conpositions have
abouli ExPettmus 10q hont 1 5k abeutdd tokbalidadt), aoukHitosdbout 1 lGoabout 10

T A T T TR N -,

partidlasg Bl ,wﬁmaiﬁe@rpépﬂa@maihixfglf@mmap @sthin @RSntR@Wbtulinum
di aneters wi.ithin the range of about 10 to about 300,
nangpygii¢le compesitignsiave amavapgsurartiae sige fbistundsrrboybf abgt

t - 10 t u
250, BP9, ooy sPofibhe 0. Wl R 12 nbety a0k 1 ) iyl b
aboafiuim 1Th $cenadrobddidentsthe hversgnaredtbside ienitisin the range of about
particles .g. , . .unnodif|ed-peptide-contajning
aboliala toabas i i o0 it v BBRGIDS AbARABpAORCf o abou
150CUTRPF0 {d Hddt Vet SHRE 8960 PAhls ChE aSdrdse uéd?ﬁéle KkiZe is about
under about 300, about 250, about 200, abo 150,
80 talabort 118@m. alncomekahod abou, theldcramb patticlldze ialbartt 9000 about

or out 90 .n In sone e i mtent.s, the average )
10035 SR e Sl BT RO e Thnetges bele B gy i
confRERY paAfBlcs)abionh iRRntifc @RIHN RBparBBIe bmBBsitionsARQB Hiameters

200, about 65 to about 150, about 70 to about 130 nm

belawa spaeifiagrfizsdir mamtis 2 spevelietviengg dnpameicgibedignents, the majority is
about 9 aho 1 J.n 0 i to > 0
motg AN egpégl/fﬁgl/‘g% %‘2 80%218 %6’0%1@%3%5 /t% gg)ég%’o{ﬂ% 193%&’ ’:?E]A’ PR

99.690,99 EXPhoH e o9 8% @& midi of teypadticlésia tiaddnmsRdn( €a Gome
unnodi fi ed- peptidecontaining particles) wthin,
embogipagits fethe HIVEBHOR- #AMEBER DRRINSEAheRIBRasitionds Aghyeved by
STV | 2 ) o tied
il RTEACh 30008, SRS L Lo Rodl i LAGR, R

nan&iicl6 08mpd0Een & propaBldy Sposur® @high Shéar 866, ¢B7 %y 98%
. 99% 99,5% 99.6% 99.7% 99.8% 99.9% or nore of the
micpliqigdo8. i n the conposition. In sone enbodi nents of

[003d]e | W%Hiﬁ%ﬁgeﬁﬁ&é?%@ﬁﬁh%&%%é ﬂeﬁh@u&rﬁmﬁﬁlééi béRMeP Pefers to

achi eved by crofluidization of a sanple. In sone

a peptdo thahkastrot béent dhemiigallg madaiigd thranghftioe addntzorogfarthdrebealently-

bongo ggtliotéll_ag groluls)%&rt%fgig{i quz‘l - eailg ;%g?%h.lelalf (%62;' hof %Iyeel?erptide. In
somtaAid frh &N &Rt pepeide NS b3 BB @cRifbllytrR@diti&d 9 add pendant acetyl
"unnodi fied peptide" refers to a péptide that has not

andfes palngteyhzoabs. ylnpogicfandwdirnendy dive papeideabial nat bacroghestierdly
val ent | ybended funckional groups intended to achieve
moﬁﬁ%(ﬁ{so ed rd rfaéV ?‘é‘gﬁ%lge%lrpf%%ﬁ‘n?tgﬁoél pg‘e ptide. In
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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sonme enbodi nents, the peptide has not been chemcally

nodi fied to add pendant acetyl and/or pal mtoyl
w@rmspssod n sone enbodi nents, the peptide has PoOL/UB®EN086040

chem cally nodified to add any functional pendant

groups. Description of Certain Enbodi nents

Nanoparticles [0037] As discussed herein, the present

i nvention provides nanoparticle conpositions that ..
compREF GReBRE" B G PR Ui RSP YBHET Bete v AL addition to
the BRRGMFBE P fides UmhsoRRNIRRYdth &t QMP&M@I&%&%&M@!&S are

i nclude one or nore other biologically active agents
forrylatgd ehithi ang or smar ethgneaaipdniced, foe pranipls in & phayowecutical or

cosen{OOdrienqrntt' S Itnhg ”ae”%"%f“ gsl § %Oa Oas’i L ieonls 13T Cosmetic
PEFHRICBYEYO T RO S TP TS SEHeT PESIRSHERY ST CPEp

prefxaivnlie formutut@h@radRie e irhisdbrnedl deRediR bf the RIhaRAITRIIRPtides
I n some enbodi nents, such a pharnmaceutical or cosnetic

(anipieqiieraa Qs ofhsr piglqgigadly @gtiypagests)-eve t r ansder nal

08B o PRI S, PO OO, B

some rerddid imeitss thd mvepdrtivie compogidoid @t enié@mposi tions are
stable. In sone enbodi nepts, the nﬂnoparti,cl e .
[0030 np ok Yomnembadiments fagpHiormagaenarii¢ie SHRBOERHLEAPRIHES 2

pop@laHBh 5P dﬁiﬂ@@@/ﬁ@getdiﬁ%l%n Sl h® thifiRTRA Bﬁc?ﬁlaﬁmuntl ﬁiélrneters

popul at1on of particles ose difference between
doesmoti exueadapgraxaxateiyn 0 rmneperasimaely 330tnnexappedimately 500 nm,

' I i I :
app%%%{;%ﬁyﬁ%bz]l ag%%xﬂﬂtelg%@p g}%l}, %{)rgfiénaiglg 35 mnrn, approximately
3003RRaBBloRBhAbLY 240 Qi) BpprARRAAX 78D @l aglggxﬁﬁately 150 nm, or

approxi mately 300 nm approxi mately 0 nm

appepppnagiyn®0einy 200 nm approxi mately 150 nm or

00 ) TS AT bl RO U RERTERL s st

tharBdBlut €I00, hesut 8DO,WHbodO5H0, alsa®800,6080ut 45004o0udB0D, aBH@WS0, about
500, about 450, about 400, about 350, about 300, about
300p5wut 2HbEpout G0, ahestit S0 sbout 438 abousH0, abmiitl 13,20 0utabidypbout

100%%(%ut%%ﬂg?ggboabffggﬁwgplesébout 90, about 80, about

nm 'or [ ess. I'n ' some enbodi nents, inventive
[0041dnop AT daned @sbdilivients, idvaiiet aanophrticlasrhavea 4ROt 1Ihnnta

o 600 nm nmto 50Q nm nmto 400 nm 1 nmto 300
100{%%1%%@ lnwt@ﬂﬂv%%f%wn 0 njn, g ¢p 3@ Hnge] ng to

2002@,%1%&&91%@1 A b3 26 And) Minnd-t008n, 200 A 79 himl 1748 {6950

I'n some enbodi ments, inventive nanoparticles
nm, e ennatod? ammt dén sarhe dmhodimentsSinmentiveHanepartocl @0Gvia mdigbeter of

1 nnqrt% tlg) nr2n995 ?1@ to%%O rI‘lrrE,tZg n%?too ﬂ)@ nncl),r507n5rn ?on}(SOonnzl,o oor 75 nm to 200
nm.

[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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nm [0042] In sone enbodinents, the total particle
distribution is enconpassed within the specified range
w@bkoopasaspLl e di aneter size. In sone enbodi nent BCT/USH87/086040
than 50% 25% 10% 5% or 1% of the total particle
distribution is outside of the specified range of
particle dianmeter sizes. In some enbodi ments, |ess

cintot gt g0 ai P oG- 690 i (kv Lttt o pfiing .

or 268t ai n enbodlnents t he nanopartlcle conposition is
substantially free of particles having adi aneter
[0043r geln sammer8@pliments,2600pariicl20@ ithim ind@ 0 va npnopadictam

100,.n 75 n 50 nm. or.
con e W e s TR i o Py B Boout 250
abolET00PRA, tabe Lie] AR eSbhi BISinNaveuI?0ave b0t P3rnh,Gbeut 110 nm,
size that is under about 300 nn1 about 250 nm about
aboglglP0 1, akpeid0 MaErRkputaoun. IBmmembasiments. Ahe aygrage particle

Slzeﬁ?%’t‘gaﬁ%éé%@a PRt 210 B0 e, BRBHSSO o

to ap@uti200 nen, $6 2en foabviit Hi0mrh,he 70ang® dbuaBiuimlb sumd o

about 300 nm 50 nmta abo 0 nm 60 nmto about
embegneiy, RsavsHAee PR IskutZes @ WﬁS%dvn teorhiont { ) BBodR somg

em%ﬁlmélﬁs S sk s %bhfé‘?éﬁlzc‘e 1staB§ut®Y)ec5 %%tﬁ@f)tnhpl e sizeis

about 80 nm't out 110 nm In sone enbodi nents, the
[004d}er abesopar ¢rloddemsitz.enyaitiab oanop@icd ocebmusition® @rersrubstantlally

In sone nbod nments, nt article
frecied Rl MG L R et s of S0 Mo S5RGBT ol e
emUdAth&s, TewWraiBt §0%] dof tRXf&RPaiclc3 @@mmlm%%ﬁbﬁarﬁahl Y,
in sone enbodi ments, fewer than 50% of the

COUW&W@Q@? hdvelaeharneter inveapess @é3%n1Qp dn s¢m¢ embgdrpwgtSt fewies than

259 ﬂj\ét%a Patqlf ta?er a\ll\glam[e e%%% 2 %03&% par %)él\llnéena‘{s fewer

thaIﬁI(RrJE‘I%/G 1I8I% axee9svnfl 5%9@4%"11 3%N1 BRITH% n@m@ mafr%%%, 5%,
ewer than 20% 19% 18% 17% 16% 15% 14% 13%

4% 13@%2%0% @0 @dgss pogheguticios haygp duagetorm cxogss ef 3 wp.

Furﬂh%r?ﬁ 0f 1 B8 RO FA&GRs, VSN ng%%lla%ﬁl‘%v%@v%ﬁﬁoﬁmf’cﬁe 300

urthernore, I n sone
compamﬁpmsrhaveldeesnetﬂs iwithémnthierengearfd pamt toc30® moanposi ti ons

have diameters within the range of 10 nmto 300 n
1004045 §9 SRR WRER TV NRFRPAHIS LOTRATE IR freybstantially

free(‘oqlﬁgﬁﬁlets'hgﬁﬁe A RarmMBSHAAL LR bF YO(f fn%e %Emﬁ@zﬂ C})I 6] Sne

having a diameter 1 n excess of Specifically,
embodinsone fentrdbam&Eib sof th@mropaﬂmah:s %Vemivetttaaopartlcle

coGO0REL b b PR SPPRET S S BEBRE S
25985006 RIS hat €XBlandel@Mn 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 are 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
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25% of the particles have a dianmeter in excess of 200

nm |In sone enbodi nents, fewer than 20% 19% 18%
wAaZohs148% 15% 14% 13% 12% 10% 9% 8% 7%CHY$200%086040

4% 3% 2% 1% 0.5%or less of the particles have a

di aneter in excess of 200 nm Furthernore, in sone

enbodi nents, the nanoparticles in inventive

nangparticl e.conpositions e dianmet ers. w.t hi he
compGBRFE ST BOOCTOT | GOB] 15 RS HRLRBA S than
25% BV@BHaMRIRARCPRHTahfetc® i STTRESH 120 AlEsoBléRHBAh&td, Yewer

free of particles having a dianeter in excess of 120

tham% S8 Ve dl70y,16Vn 18bnd4enbddi it )% f Baet"ot HantB084o.

o, Ofo/ t rticles in inyentive .. .

4% bt PR B At 7 e R s ene s 06 0

FurthZfind18) inlsBms @b oehide, fRNMaopdreviey intinadhtizd Hamfpatthde
particles have a dianeter in excess of 120 nm |In sone

comprbiganTiEYe sliameiors pithiathe 2ange of dOnm Bod201mg  169% 15%
% 0 0 0, 994 89 o 0 0 04..,30 0
10041 o Fegimsifiocidhis ol ft the Bifonaele s ingifhve
compusiasss Idfve H2naiens bElomt hgrenidice sizeor Swdthen € siroificdemige, In some
e nangparticles in inventjve nanoparti

t |
emhs)gﬁ%%ﬂileoﬁwﬁ&v@ R fEe)so- 0t hi’ A7 heor gﬂ“%_e%% Wonta”e:
96%{,@7@@,@8%’99%9@?‘3%, b9 650150 BIRMHITERY $, o n{BR} Of ﬂhE?:)alqlfcles in

he nanoparticles w thin inventive conpositions have
the dorapasitems bel ow a specified size or within a specified

nge. I n song .enbodi nents, e j.ority.i.s nore than
1004800 ZerorpolBiet IS8 ngsoneals RO soleN oty Tk pBEs, A
shedP¥anc 9 ard WoaPPard YarfR2-séfhratdy BHin RYerBOIRLIITIAI 8S a LIRS

articles in the conposition. [0048] Zeta potential is
surfaconfeegs theewrefaee @finydnéive nereanpaiteslgsd prchshioaling elagficdiebayior from

I , A, shear plane i.s an.. i nary surf.ace .
the ROl tiguia &5 Hanf it hpidn QP sheiipgaRthg dispoupongvior. In
somgwhibadindrs, avehiite Bdhobatielcohavdw asd Eéltentﬂﬁ RERAId betives) -50

and _show ng el astic_behavior fromthe rest of liquid,
mV te +§0 mY.qlif s SpRadeneHs, RNty DEHPATtISEs heY i ety Peientid
. di . i ‘ .

ran R g O P Tl Corp b PR B e AR
haverW zeth posatid renginglbeerts ;10 mVenotilOenVianoparti cl es have

zeta potentjal. rangi ng.between -25 nV tao +25 nV. In
W“‘@"clrre Ehoern srebradmenty {nvgRiivenanqRyHalccrmPasitipny e smplsiops or

dispRRGHRT TRbed RN IHANEPSTOWSE BispdiQiolNs fRmEd GrofVat 1ELPAR intiscible

some enbodi nments inventive nanoparticle conpositions
mateamads,emalo§ Wb will ainstpeicshodispersinn gedemali,e. dhe bquitl sicdmm in

iRk pRHFRF L% cfhwoBr o FBbnel e e eP e BraRer s
dispdRdH UMn(ioil8n-wdtdte dispetidiott 158 M hibh oily particles are dispersed
within an aqueous dispersion medium. A “water-in-oil” dispersion is one in which
aqueous particles are dispersed within an oily dispersion medium. Those of ordinary
skill in the art will appreciate that a dispersion can be formed from any two immiscible
media and is not limited strictly to combinations of aqueous and oily media. The term
“dispersion medium” therefore applies broadly to any dispersion medium
notwithstanding that it is common to refer to “aqueous” and “oily” categories. For

example, emulsions or dispersions can be prepared from immiscible sets of
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whi ch particles (e.g., nanoparticles, which
constituted the "di spersed nediunf) are dispersed. An

WO oooBAs9mat er” di spersion is one in which oi |l BCT/US2007/086040
particles are dispersed within an aqueous di spersion
medium A "water-in-oil" dispersion is one in which
aqueous particles are dispersed within an oily

di rsign nedi um .Those of ordinary skill in the ar
AT 5 DR e HE D ou SRR GHA e BERIPT Pohether
suclRitr R arETHiSE) BBk B thquednsh drsonol> | imted strictly

t o conbi nati ons of aqueous and oily nedia. The term
[005Mi s pby ssinpremtpadiimentts t1hegnétve nenappsi oleeonipasdiing compagpymicellar

di spersi an nedi um.not w t.hstandi ng that, it iS co n to
struftyPRTE. 21 W AR RO R S0 e oddtmeals, SRR LS
strubiitds SkONB s Pihk €l . SIPSbHIcRAHod RS sdtepe ek difidfiires are not

i mm sci bl e sets of hydrophobi c/ hydrophilic naterial s;
crossbrkpd/ nonpol ar materials, etc., regardl ess of whether

ch ' trict | y "

(00§47 " TSGR oot s it ik G R cor RS solPhsscrmble
frorm arolatioh off eorabifpd sormpaieatsC ANPGIns embbdielchal instiitivet ur es

{e.q., the nanoparticles are mcelles). In saome .
nangprgdRlp MDY IYyHC PROBRR &Y SglfJPﬁEltg&r%nWéloerog sempecats (e,

“ 3 , I

b A AR R
highnpmessuar, by chetationploshdmaegrsize toi, cadeehp dcibfloitiztion. In some

cqal | ection. of conbine onponents. In sone .
et AL el MR o FAHB T Ren S Rt oty g
othd?RR3HiREd. Db HHR sBEH EMBodANRARDINE3bMPBnGs £0IMIBAEE & high

a "prem x") to high shear force. In sonme

{i.e., [ . . . e
shearfpisd iaffeihayinghegh nykedar Infsomespeasfiappbodmebis, mixghg may be

ressure, by,cavitati,on, by ho enjizatio and/ or
perfREREHE Gioaidd STt Sl P BTROCH! G815 b3l A iREe Bin 5. 6,

7, SPANOP AT t12¢ | 8- 11406111 o9 MRODdER SnIdEmads, lsatublizatén Israellicved.
or otherw se mxed. In sone such enbodi nents, the

10032 mpo ey eplodimpitaef &g ISNHPYPTREHSHPN PHREDAIICEY
comPBYitiBSs ﬁ@&l@%&%@?ﬁk@ﬁl@%&&% bﬁﬁﬁ%‘?&déﬂﬁl%iesto emove any

X1 ng may r a perio trnme sucﬁ as,
orgdnie sedxantynd/or fiess-diyarg topeodwoein compavtien.t han 5, 6, 7,

8 9, 10, 11, 12, 13, 14, or 15 hours. In some . .
lﬂﬂmodlmﬁ‘;@,m@%ﬁmﬁtﬁ Pﬁéﬂp&fﬁe{l@%ﬁww@a utifigygpiemiyy it is fo be
und &R FHRAL STEAScipdnldfts AR i BEHAELCL BOFORL the

nanoparticl'e conpositions irnvolves dialyzing a

apphaitioe of high sbéardorrporid htast, sohwrofexenpiracleomag o vecmngrticles or
roduce

organi ¢. sol yent, and/or freeze-drying to L
eve BBaeRon ™ rorbs SO0 e her o e B IE R g B
prepafdERE M AHréMal witbidid #8 pRerRik@§bectéd frb® thOgld8p comPrising a

understood that the prem x conponents may assenbl e
suspiepgion pap niigloeulsiome e seme 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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application of high shear force. At |east sonme of such
particles may be mcroparticles or even nanoparticles.

wo mosassIenbodi ments, an inventive nanoparti cl BCT/US2007/086040
conposition is prepared froma prem x, wherein the
prem x is selected fromthe group conprising a
suspension or a mcroenulsion. In sone enbodi nents,

t.i t t d t.f th i
o s ot R S R e e P Rbize e BT omR Soms

emBRABREHNBINGS pRscrithey B8R &Mk ok MeOidaRiialsdlré a®fedthehe
components present in the final nanoparticle
nanepAtds coinpesigerealfar élsﬁemnmnmtshb] egicé i kigh ﬁbleaa slaess.
bje ted to force..to produce
10058 o B el el - T aPE GG oFooreg aygtution
pnoﬁa t@m‘camdhv(ﬁmlgmmeapf@ec@ n HefRulE, fbhganopampioReBhpotifidhs that
present in the final nanoparticle conp05|t|on
mcl}l@q gleashprashiplpeicatyrmethie ageeiitig. on UPBYPgift t@dmee%@ix it jsypften
r
demtreh:)?e fbrr(r?lgg &Pfg@gcgﬁggét W ag@lﬁq#%'g td¥s|§§’oecli ﬁl ‘&19 ﬁléefnlﬂg %e%)re the hlgh
sheaﬁfstrbi’ses ppedn tThum\ne Atain@ @mbodiencdrs, therteologicalty adtise agmt 1s
ded to the no tlcle conmposition after _th
solyp @@Bﬁeéétwéla of rerneiha Qi copbuion POBSETR Wikizcibin s Rromix).
In sG#E AT bR bIchTissh FoRk&fHirks heuL SRIRS
as a solution prior to application of high ar
enﬁmdnn@nskdogamﬂjcular for nanoparticle conp05|tions

at | nclude at ne bialogically active.a
l““i‘ﬂ i TG TR aOB fnyfafior hariprariylf gpmpe iR e
preﬂa%d e cBipbRgitE AlluindCne\0? nREE Biucb s, Pelad] &wm@@micn
rem x before the high shear stress is appli
medmm@g qng qmmre eithowinpelar, o1 hydrephato mgdmal(a)y 0RC 01 mere micelle
COl’Ilé)%Flﬁ)I‘lt?1 gt%l §9m§Fe %%ctan%tolr lelrn ES(];[O?Q'E, %onﬁ é)r rnor?n g?;ogléa?ly a8{]ve
ageﬁﬁb@@bﬂ&[&(& ibre rél€ask RyeRlin Oapensyeb. di SSO| ution
quires heating; in other enbodinents it does not.
[00§7d056]F hese of gringpriskidl indlet 4t will bpwell gvern 9fonitable aqueous media
i Gl

thati%ﬁ‘ ?Qgﬁéﬁig & Oaﬁs %%E%ﬁ%%&elh gg %selgg@a RS ‘5?81 I?&%JJ ﬁ'!ﬂa Hﬁ&? StSthe
preseetlinuentah, R@pﬁ:sexrtat[mrmch) adlqepummmtmllmluda) IfOIny(dmp&hO/iateC saline

medi celle co onents
solutigpy éeqlaﬁ)iwg PBpSPER P fETeEr e ueF gy Wo?q@&i fgﬁﬂr@co%ols
5% @&ithose, @Qgéﬁsssoﬁﬁ@@(la&%d Riind¥PE BridRbg %&atreﬁtl@ﬁéi!r E‘glus 5%

agent s, Those of ordlnary skill inth
dextapdel injoetiane Iatylaiwét tRengEf s gy¢atiab), Naaoposatid, hekjntfaEIamdtth@ hhe and

]ﬂ} sed  as ﬁlspersion nmedia or as nedia to be

o PE%8P%%ET accordance with the present invention.
[0053Pr e$BEMcASfioYEn Y GRil1EE WROMS Wil flks@ be RellWdl@re dfuitable oily media

exanmpl e, water, Saline solutions (including phosphate
thattsan be pead asalispersjon mediaer fomedinjtebe fispersechipraecasiaion with the

presenf: 1%V9nt10’n 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-Csg), substituted or unsubstituted hydrocarbons. In some
embodiments, the fatty acid group may be a C;¢-Cy fatty acid or salt thereof. In some
embodiments, the fatty acid group may be a C;5-Cy fatty acid or salt thereof. In some

embodiments, the fatty acid group may be a C;5-C,s fatty acid or salt thereof. In some
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5% dextrose, Ringer's solutions (lactated R nger's
injection, lactated Ringer's plus 5% dextrose

WO pjosatisen, acyl ated Ringer's injection), NornecDUSIN7/086040
Isolyte E, and the |like, and conbi nations thereof.
[0058] Those of ordinary skill in the art will also be
wel | aware of suitable oily nmedia that can be used as

et Bl P ORI RL B TAT: Bromaraepaments, he faty

amc?gf@g@hﬁ? Bk $nonblifsafirhtcBIh SPMPEMERIIABRs Qhe MRS cf@EbYp may be
acid groups or salts thereof. In some embodinents, the

polfuasatyrates dn gewe pmhacjm@@hepa deebld bg@a@ﬁ ol unsatioteg fottn nawd group
ituted.or. un ti.tu
ma){wlgledl?ot%ea?lt%ﬂ%fo%%tlo&o S%%S’aﬁbﬁ%lﬁ%eg SR %“t%l%%’?nd Qcdnnsaturated
fatt @AY prayiy iR ehcdrdub QoPmb@dd.y acid or salt t her eof . In
some enbodi nents, the fatty acid group nay be a
[0039] 5. Chosomag qrybogimentsyrthe Fitty acilegrewt may %egaﬁer more of butyric,

h a Yy
cap PP REPATRE puid Ayl A Mo BE MO RealTB BB g R
lignbedricyacalild sgm@ embodimdnes, thesfatty nait gebupl Iﬂa§SbH’T®ne or more of
enbodi nent s, thefa ty acid.group may be
palrgQlgiG nelSicuFaecarC, ling r?gﬁ@ﬂﬁ%finh@e gramaclnolgigargehidanis,
gadgl%ﬁuﬁ)raeﬁﬁoﬁg é?&lsi(ﬂéﬂ%hb‘l a&c?c@sah'e?a&@ﬁeoﬁémﬂg lLegNts, a

doubl e bond of an unsaturated fatty acid group may be
[0060) t hbn singe mbtfdmlnm&ts |tbﬂ011 ise boume tregthboedidae it sgrtaa clobdoliments,

the SR PTG 6650) 17 GBHRD) BRHST RGNt & LehE AV Ly 90

coc@Mt dﬂgpa@m&eﬁ&y oRecapipoPlred@iuBe Bfl, HMY. VI c(‘ertaﬁlaa%wd?ments the

capr capric, lauric, nyrlstlc pal mtic, stearic,
oil lanaabw dhaan(ekger?eﬂﬁ @arbcnS)lttlglme@r&m dn geriadn empodiments, the oil is a
lon%(%ln {eﬁrﬁp{] %E%tlerctﬂan Flfel F%I}éor\l/sg C%lg?erl ?%g Is%y%ggn §il osunHD ower oil,
etc Al pha i nol enic, ganma-Ilinoleic, arachidonic,

adol ei c, arachldonlc elcosarentaen0|c

10061 c o5 miEabhesidi for usrwish theirsesgat i@vetonanglude bybars not limited to,
alrnglgcp %ghgﬁ%nﬁvel taggca(abl ba{b%ssﬁ il)%rgéﬂlgt blabBLYe&H h@e% bétgge cade,

odi men a nmediumc
cambomileléinok, bmw)ty,tdanghlya{; eastdte cfhaamgon, doadw lfteee, ddtorhid 4@),d liver,
oconut oil, pal mKker oi |, .canphor tree drupe oil
figg.coyn, Cpion et Y& Hﬁ’tﬂ%ﬁt’ ing REMEQSE, {@ Haxyegd.geraniol,

gou{:d"rr%irdg@%e&i hazl nut5h§;s%51|5’q h%’riéfé% h(?@ba kDK &i§fut, 3hAndin,

imenfs, the'oil 1's ngcaln g., greater
lavenHdem lenz)nc irsbo nd)eba,rrngiayl@feial g, rdlogy, mangy seah neadqwfoam seed,
. S ower oil, etc. 0061 tabe0|l
mingfAp it kel ol s PBRET bR sl p8Gh kemel,
pealluitnibdp%‘} SE&i Eﬁﬂ%eecﬁ@&ﬁe@&td ked nah, ro%f%?d@fﬂdi@&a@%ﬁalwood
C

ber ganot , urrent seed, bor age, cade, canonile,
sascnlamlsavomrsa@\}m}ckt@n,rﬁ@m sheahuster, sdicanaveybeasgepfower, tea

tree, tlflﬁsttl%rt’sub GHVéI‘, wgﬁu{, \Whghe germ, and mixtures thercof. Suitable
synthetic oils for use with the present invention include, but are not limited to:
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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coffee, corn, cotton seed, enu, eucal yptus, evening

prinrose, fish, flaxseed, geraniol, gourd, grape seed,
whameh40s , hyssop, isopropyl nyristate, joj obBCT/KSs2007/086040

nut, |avandin, |avender, |enon, litsea cubeba,

macadem a nut, mallow, mango seed, neadowf oam seed,

m neral, mnk, nutneg, olive, orange, orange roughy,

e B30 B 9 PSP M SLOR PSR PORRY 13555
embRAIthéRYRmph AN NBIeHma 2 ?ﬁ%ne&ﬁ%é Yoly®RR®s, and/or one or
buckt horn, sesanme, shea” but silicone, soybean,

morggampowsts withepolymeiic chanicser e, t subaki . veti ver,

I e S A

hydtdpdilldeiurbiit Aanéll Beipprédiatt€dy Hﬁ)se Sﬁ&ﬁﬁiakﬁélﬁﬁtﬁl’( ihe art, an
triglyceride, cyclonethicone, diethyl sebacate,

ampliipheliFE iy 6BBTCOMBEE Fhily RGeS pﬁthéfer% Py 8 olesoRIfo | |
I
ernb%gﬁ}{ént@ aff %Hl%lhlphﬂpll encfl%pg ?é%l?fs}sc'e ncgarf&eolrrﬁrgc{ra g[ecf?\qgggrl compounds or

ate " mce
rnolemﬂmhet, is apef anphiphiéic affp lgil\mﬁidt hdewerkarhples sutlserpounds or

a philic |t|es i at ur al i es,
molg%w@fhué%mlw glene glaraoledﬁ Swl}%lpwgo?@ SEr@lse glycolipids
fatqné& @he aaqs SHALAR . W@%ﬁﬂ&ﬁlly [0SR RTRRMGIBM i food,

I'philic’entities ma ri se one " or nore
cosmeﬂlgsnmdsmechnnib@by thed)DFoorbarel Rogphdmidsstratiot PEGyswricc

ar ac 0063 n gener al a h' hillc entit S
solu3io i, SIOR SR e Gt b1y S B BN “nat iy e5.
(0068 W | sohe GRRI@GERL M MpHifiesectity g{agllcaafpﬁs@lsﬁé dr rhére

the art, an anphlphlllc entlté@pan be conprised in any

indipighrbleqonerongnts fhest ésrtot wtaqlﬁampl’np ﬁ@uteﬁlitbblms r$91i111f3 drydegphilic or

hilic e e one or '
nyo RO hero e bty PR GERES &% SdBB surpipRRh s
conPoMentPuill ﬁy[pi Mﬁ ebx asgekated vslucdmecﬁmu Bets thit thohLembRge of the
i ncl ude polyethyl ene glycol (PEG, phospholipids,
indigjyplecpmrog pifs wgqrmpmﬁc d§uqhét5§%ﬁlaémd%ay Qi Ny BRLTEDIVegRyalent

llnklﬁge??g%lga?ssof ﬁgn' Iﬁ%sgﬁlggfvgln B@eﬁ&gryoé&q%ﬁ U%{ léc ostu

cosnet | drer hes
inteBxctignsAdffinity S hte e tioms, hﬁE@)h(ﬂ)lc/\mt@acsmhsLbiydrogﬁm Ibeildmg CV an der
odorless | ubri.cating, nonvolaille and no |rr|tat g
Lﬁych

Wag é)e%%]actmsslems IRRRGHPhrekade-dipr intoR iR, 67¢ - e gongra

ass&%%ﬁ'n%ag 199(9V95n}m2:[é%ahmkc\é' o oF RERRANAALResid}At 1S not
I tsel nphi phi | ut that has some hydrophilic or

[0068}dr ohhsmmec:emlbmhlacmte,ran anmphspheic entlip fhrmsea isgccowonor w1th the

h hili t 1 ||
presmR L B Ra e e R b SR e, Vit Bl e Ve
difféing dt@rdcQ & M dtphili RNBORRIG hobitg ML éfiboddehits, an

association may or may not invol ve coval ent Ilnkage
amplipitli ey iy irrwuccmpﬁaa/atu IpasoPreehysispphi by egrapanchiigi ah deast one

hydlco%hgblc %ogen%cf QLA erﬁ’bodlments the “hydrophilic” and “hydrophobic”
components are either hydrophilic or hydrophobic relative to one another.

[0066] In some embodiments, two or more components of differing degrees of
hydrophilicity or hydrophobicity may be bonded together by covalent bonds to form a
homopolymer or a co-polymer. In some embodiments, a co-polymer may be a block co-

polymer. In some embodiments, a co-polymer may be a graft co-polymer.

Page 21 of 63



interactions, affinity interactions, hydrophobic
i nteractions, hydrogen bondi ng, Van der Waal s
WO nioena&sbd ons, ionic interaction, dipole-dipolBCT/US2007/086040
interaction, etc.). In general, such association my
i nvol ve any relevant force, bond, or neans of
adhesi on. [0065] In sone enbodi nents, an anphiphilic

tity for use in accordance.w th.the present .
1006, enth ssetySoslnedhetr-aatadFy titt fg BpTgreor consis of an
amphishiNé Bldaik c&BORARENIrSsoRRV M dithErf t§ MainNeh HEIH BEBIoOK co-polymer
hydrophilicity or hydrophobicity. In certain
mayelndiblashtce;podymernmbih cgrtain Embedimicnts, sraymplophpitic dibledk co-

| east one hydr ilic ¢ nent and at .l east, gne
poly T T el HBR s ol h o fpgocted
covalbitlf &phé thagn craidd In by ifpdhebydemerae TROABAHSlyRIcE bR ARk
hydrophi lic or hydrophobic relative to one anot her.

conpoigs Bt LN of A dionbikic sompaResrangihesccopphpmesblggk may

Cf i DU .  oit
coni B AR50 588 B B B Sl PSR e i
polsmsripadkymn®y camipriseGepaathy orits oflarhyslesphobitlvodiporeitsandahe
secé% lrﬁ%ﬁ{lgc{lzaréag ggrg@]?%@%%(eaﬁg% Plgi{gsyo:? argl'}yglr(?ph?l?cnc?omponent. In
o2 RRLHAE LRSS0 SERATAIPALS . A AR
In cenvaip emprdiments) ais emphiphidicdilovkrospolan cramphe@hpdiseonidtiplek

CO0-.po r be a diblock co-polyner. In certain
ate GRS ISR o T o PR TR R BB ELEovRls ey i chfpads. tn
spe@AEBRMbS&nRnlsl £15AmPRbNiTe bldek @6 khokRferanSesonnshise dhoie

bl ock connected covalently at the chai'n ends. In

alteggting hydropintie &loglshangd hydiephobredtloghs lcpnmactdd| cowidentlyat the chain

C rise repeating unjt f hydrophi l.i, c,conponent.
end§ FRpRE Fi SEREFHIR, HEh o Searty ReB R e SRR IPRbse
repdatihg sinief ofeeithy el yaRbybiiec A8k hydidpB§tee térhfonents.

enbodi nents, the first polyner block may conprise .

[0068 peal spanagimbagliments, amamiunvlic entiy fsyTeRPrisgaconpist of an
. | ' i '

o AR AR RLoSK Y cFUTREISE, EEBSRN BRI o
mayaeypiprsh ok censdt o€ klocks qqloyymedrs nayncbed @ovalbiitlybtoalkside chains of

co- pol r. In certain enpodi nents,, an a i philic )
othgg Plstoks )égS‘HESWWe fn ﬁwlfg‘o%l?‘?dél@e%l ey P@yag?gkﬁgm%ompme or
confbQFkSp@fing WRitsQSF TRESHRPIPHIRY & 851%@021%8@&1&@ TnYeefthin

the chain ends. In specific enbodi nments,
embmdphénshiahiampbipbdic greft golpphymner meay wormprst secansist pHi Brst

| t ti hyd hilic block h hobic b k
pol R A U R SR el €yl Al o e

firstyERAHEIBROLS  In @8&4In Rhdelin®ints AR Bkt RNNAE BIGKMAE KSmPRE or
conprise repeating units of eltherlgydrophlllc

congistrad aereating britsgidriohuatilec womsoeetnerd thp 90®8jl blagk seaye
comgagi?é; ?eg)ggtgtigsuélri]t% e g@c@o%ﬂétlnlc Sor%f)]cgﬁegly fﬁacbértgl%r%ﬂo%%l&rts, 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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anphi philic graft co-polyner. In some enbodi nents, an

anphi philic graft co-polyner may conprise or consi st
wo@bkooshasbs of pol yners connected coval ently top¢hes®oTesc040

chai ns of other blocks of polynmers. In specific

enbodi nents, each pol ynmer bl ock may conprise or

conS|st of repeatlng units of either hydrophilic or

AR GRAR,. o6 GpbiRpHis ey rcks o BB e
hydﬁph@bﬁ'pbg‘meﬁ’ %'ldé@f%BnEh@i%% réfdtife SEETD RN UEEBEBE Btda

connected covalently to a side chain of the first '
hydpmh;lmolibh@rdﬂockl qonerEising mpetibe dheof aspoly%eerfow pgkysaccharide.

suc iR s P i B e Bl re R g it RS BERE b Wcannpitic

pol}ﬂ‘ﬁéf QRARK b pBlyseRaakdNG. g:JTghIﬂlﬁa@for@o[}Mﬂ{eﬁ@ beide ¢e.g. polyethylene
onent In _certain enbodi ments, the first pol y

Ochtﬂ) gEF hsthixy PRlEMET blegiheansqonisiin FeppRHE WS oh PR TYBE 05

RN AL s ERE L g

[OOT(I}OfG?In ddmeselimd@ﬂfiblﬁd,l th@hjl'zdirgplﬁhc @ﬂﬂgibn rmﬁ tl}el eﬁnﬂﬂq?iﬁkc oftity may
CO-pol yne N a . ropniil i1 c_polyne

be n@?lgelwcc Bh%)ﬂm%?rﬁéw@%%%t tgﬁ BY‘EFHP]E@C aemgowt 9%%%%1%%19@@0 entity

com@ﬁge@o&y&me ?&ﬁ&%@?{)y ni%rge%@g ‘é%ﬁﬂ gﬂRﬁg A ERRRS mgc and

of a or pol ternati
can oonfadkﬂydropmm ha;tureaxm thﬁpimpbl}phihcmnbtyoc k or graft

- | ydr ophobi ¢ bl ock
100 or ity g G ol PRSIy SREetar edmind a
emﬂamﬁﬁe@b ltﬂlé GatiBRICYIBIp RhPBEK ak FMRIhRInD Q\IH?pefﬁirmﬁgml{md;s)

a ester or pol ysacchari de, Such hilic
mtrﬁ@ﬁyll W.S @@klu@a(ﬁis@ohmrwrqué&zu hg)hgmhpelum( ) Vgipselyl

hiljc polyner, such as a pol ysaccharide (e.g.
(chﬂ’ a/lito[ﬁerg?%polyaIkene oxi de (e.g. polyethyl ene

(00T deln sohitecriysili@phtohe umcd gmep nﬁky@e laniar. aaRb@ak N
repeating units of any of hydrophobi ¢_po

em@denerae the HueRje afﬂumr%ft lzﬁqaefaav agidh yrapHidR(Ace. )gazu\{e”(el\gf

b A ) A AR (TP R D el oice

(0* r)pphdsphnde (Pn sdlemde Sodsuidd S )i pmomael(@ﬁm hnsenate (AsO4),
t  of il t)

T S e i S R

hypbbﬁ%ﬁﬁa*tla!ro? @d?ﬁ*o&?ékc@ _}eﬁycﬁ]é(ée‘h%molnht% (H@U!E)f cmarakéﬂctlog

anmphiphilic entity I n” sonme enbodi ne
perdhdorite (GHQuUp Chhvyltdo@ilﬁ)at)J l@mochlotlte (€dore, dnbmdterfﬁm@s ) the

R ! PRI, SRR o LR foncr
(BrOH9gerdsthic (FDPT RE@RE 40, () Plodite 110, ViaR@diddite (107), nitrate (NO5 ),
nitrite (NO, ), phosphate (PO, ), hydrogen phosphate (HPO4> ), dihydrogen phosphate
(H,PO, ), phosphite (PO5), silicate (Si0:™), sulfate (S04 ), thiosulfate (S,05” ),
hydrogen sulfate (HSO, ), sulfite (SO:>), hydrogen sulfite (HSO; "), sulfonate (-S(=0),-
0"), acetate (C;H;0; ), formate (HCO, ), oxalate (C,04>), hydrogen oxalate (HC,04),
citrate (CsHsO7> ), succinate (C4H404%"), fumarate (C4H,04”), malate (C4HsOs”),
hydrogen sulfide (HS ), telluride (Te? ), amide (NH, ), cyanate (OCN ), thiocyanate
(SCN), cyanide (CN ), hydroxide (OH ), permanganate (MnQ, ), or salt thereof.
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(VO2+), or salt thereof. [0072] In sone enbodi nents,
the ionic group may be anionic. In sonme enbodi nents,

w0 b@saniseni ¢ group may be a fatty acid, arseniper/(8287/086040
), azide (N3 ), bromde (Br ), chloride (CF), fluoride
(F), hydride (H), iodide (I ), nitride (N3 ), oxide
(@ ), phosphide (P3 ), selenide (Se2 ), sulfide (S2

[00%‘3]) pe[}gé(oiéxgegeré%%t%ggt’ﬁ tﬁ%&‘g‘stﬁﬁﬂé @gf(?é?léﬂ ?fa %ﬁﬂﬁ?@hé entity
may &niisk or BERN bEa GB¥IER akid. IPoPRIANE HBe ﬁ&l@c heid polymer may

carbonate (CO3 2 ), hydrogen carbonate &
includ DNt, RN AT a@@ombinpdipnhihoreat. eIn(mmn)bodumrm, itheenycftiogeid

polyres 3R Blebgstdlelng G BITO g S Sors BSHRAR. e

nucfeid«kwid bélyfnBr fdy be ah¥RES 1ot €aldB6:OnddifiBE bligshatRofid&4n
), |odate (133 ), iodite (12 ), hyp0|od|te (10 ),
antipgnse gklgﬁt)(tl&i@tlge angy/qrrmedafie 1synser9|1]1g PIFAQOs! G,FleﬁA) a genomic

B N

frageintsatie al(tiﬁ@Zhl And/or ﬁdﬁﬁr@h&rﬁmb&anﬁé@@ aZedst aftifthiad gRromosome)
ul fate sulfite (SOB hydrogen sulfite

andf HS@G“)thef%‘?ﬁ %#Me(g ap @)f&i Ko Aa%lbltRé‘ﬂ gorsapoRymo);

pepﬁ@é' ﬁ@tlé'%c Q&'@@N)\ C%Iﬁfcfeoglﬁg %‘mén ?%ﬂal@%ﬁés@f fiucleic

C|tra ‘e ( ucc rat e
a01ds Wthh rnay be modified or unmodified; various structural forms of DNA including

single-stranded DNA, double-stranded DNA, supercoiled DNA and/or triple-helical
DNA; Z-DNA; and/or combinations thereof.

[0074] In some embodiments, the hydrophilic component of an amphiphilic entity
may comprise or consist of a carbohydrate. In some embodiments, the carbohydrate may
be a polysaccharide composed of simple sugars (or their derivatives) connected by
glycosidic bonds, as known in the art. Such sugars may include, but are not limited to,
glucose, fructose, galactose, ribose, lactose, sucrose, maltose, trehalose, cellbiose,
mannose, xylose, arabinose, glucoronic acid, galactoronic acid, mannuronic acid,
glucosamine, galatosamine, and neuramic acid. In some embodiments, the polymer may
be a hydrophilic carbohydrate, including aminated, carboxylated, and sulfated
polysaccharides. In some embodiments, the hydrophilic carbohydrate may be one or
more of pullulan, cellulose, microcrystalline cellulose, hydroxypropyl methylcellulose,
hydroxycellulose, methylcellulose, dextran, cyclodextran, glycogen, starch,
hydroxyethylstarch, carageenan, glycon, amylose, chitosan, N,O-carboxylmethylchitosan,
algin and alginic acid, starch, chitin, heparin, konjac, glucommannan, pustulan, heparin,
hyaluronic acid, curdlan, and xanthan. In some embodiments, hydrophilic
polysaccharides can be modified to become hydrophobic by 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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capﬂxi@cﬁlﬁﬁlﬁ@Wbﬁ@tlzhﬂ‘lccﬂiyh@@@@almltlc stearic, arachidic, behenic, or

lignoceric acid. In some embodiments, the fatty acid group may be one or more of

palmitoleic, oleic, vaccenic, linoleic, alpha-linoleic, gamma-linoleic, arachidonic,
gadoleic, arachidonic, eicosapentaenoic, docosahexaenoic, or erucic acid.

[0079] In some embodiments, the hydrophobic component of an amphiphilic entity
may comprise or consist of one or more biocompatible and/or biodegradable synthetic
polymers, including, for example, polycarbonates (e.g. poly(1,3-dioxan-2one)),

polyanhydrides (e.g. poly(sebacic anhydride)), polyhydroxyacids (e.g. poly(j-
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poly(ortho ester) PEGylated poly(ortho ester), poly(caprolactone), PEGylated
poly(caprolactone), polylysine, PEGylated polylysine, poly(cthylene imine), PEGylated
poly(ethylene imine), and derivatives thereof. In some embodiments, polyesters may
include, for example, polycaprolactone, poly(L-lactide-co-L-lysine), poly(serine ester),
poly(4-hydroxy-L-proline ester), poly[a-(4-aminobutyl)-L-glycolic acid], and derivatives

thereof.
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approximately 5:1, approximately 6:1, approximately 7:1, approximately 8:1,
approximately 9:1, or approximately 10:1. In some embodiments, the oil and surfactant

are utilized at a ratio ranging between 0.25 — 2. In some embodiments, the ratio of oil to
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thereof. In some enbodi nents, polyesters include, for

exanpl e, pol yanhydri des, poly(ortho ester) PEGy| ated
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conG 9L A o L%, LRI B
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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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ratio of oil to surfactant is approxi mately 0.25:1,
approximately 0.5:1, approximately 1:1, approximtely
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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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76% approximately 77% approximately 78%

approxi mately 79% approxi mately 80% approxi mately
wW@its/1apps oxi mately 82% approxi mately 83% PCT/US2007/086040
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0Si't’i on
compesigons is Roinpa sgal bl pf ﬁa’:tmlgﬁﬁ obairiee amiih ac&ﬁ%ln komsome
enbodi nents .t he percent of surfactant_in is
embodHPIis Recafl mprgﬁw%&rrm?r@|rvnz%urébwf&ww&aélinyo 40igl.
[009RPT Oﬁhﬁﬁhﬁieﬁ sﬁcf?t é;%ﬂfe@ XARE “r‘d é(cc@r%?an@é’@{tﬁ ﬁe{%&&lﬂy m@e{‘itlon

appr oxi mat el proxi mately 9% approximately 10%
genapby ox¢ mﬂﬂSehé}t hmt@/blobxgmab xdtivattyeh yhelsRog (imppdiog epeltrediy and

oXi nat e 14%. appr oxi mat el 15%
derrg s RRRETETY Des (ni bRl oo 90 S eprapg . Such
pept@DinARRY, B¥i FehL8l ¥mik&ho, BERIdX I HbRlbYe é@&fecenular rnatrlx
appr oxi mat el 21% ap g oxi mat el 22% appr oxi nmat el

prodigsin s BTt SEQ | oS T RGBSR Y, 950 DNo 2;

VIESEBIAELPRINGE TR SELTR b, £ e AIRRERS. St no.

5; @{mmmms:ssmg PEQIBDMO0f6; WGKEWEYK?TK%RM’QID,@@ID
8% In some enbodi nents the (gercent of surfactant is

NOggpt &R Hbt/ eV IS THGOBYKS) HE 696\1%@0@?%@59 IPO.: 9),
pepp@&QRﬁrrﬁa{yc(lge%reg%Emg% %E’Jr‘%gggﬁlc{lﬁ% i opa ?)Zpéﬂ?ﬁi%s to
1mpmpmmtillmmhrrw L.Qaptrinselchyving peptrmrvGMAEG SEQ $OMO.: 11;
B STRS GHRSh BN PRk G b, e
pephidh& ( Q%n@’@@ﬁtTSLEAQHW&MM ROSEBMDAIQBPN4S & ttré%?e%esﬂpée

surfactants. 1n some enbodi hent's, the nanoparticle
accmlmtptml off marcsllubnmammﬂhyt dre esulbin saivistican sl ¢syhyﬁ)mel@phlc

t 008 nbod
scar g GG OO S B BT S SRR Ryt o al.
supMBYL8po, sBPrd Robindors bf JiashAnt Bhﬁ’ﬂ?a étall @981, JOOBII. Physiol.,

bi ol ogically active agent ( g., and unnodi fi ed
150:312; and Santiago ef al., 2005, J. Investzgatzve 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 Namer Formula
name:

Alanine Ala A 2-Aminopropanoic acid CH.-CH(NH,)-COOH
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peptide). In some enbodi nents, the nanoparticle
conposition consists essentially of water, an oil, a
waepoBaatsant , at | east one biologically active BgEUS2007/086040
and at | east one substance used to produce and/or
preserve the nanoparticle conposition. [0089] In sone
enbodi nents, the nanoparticle conposition consists of
water, an oil, ngﬁ%féact ant, and an unnodified
peptlde In_ s dlmsnts t heps AHLGHE CH,.-CH(NH,
ATZHBIR 0S| ﬁF%chcﬂﬁ@P@i@Péﬁ“a%?er anc@(;tg&a s)urfgct a]nt (NFL)-
an unrmdl f| ed as&bt i de, and at | east one substance used

r od d-Ami -éserve the na [
ASp%ﬁgn& fi 81?;1 %npiathiﬁg%lwslﬁlinowlcbf gﬁga(?(it)(%fe%lfl%%%cod%}l
may be ncor por akf N article co Siti
ASpﬁEtthﬂCtﬂ I @D ‘the pillrijoeﬂsuer?{é a{éﬁi\?ent : ohlO q)ﬁn(ﬁﬁséH(NH) COOH

enbodi rrents [ iR tide is | ess than about 100 ami no

ci ds %1 enbodi e d
CyRIES nhxt a@%uf{léfg@%pafesaffmfso ot oHACRERH *Ee0h
about 60, abouf'%5, about 50, about 45, about 40,
about 35, aboutASBNO-dbout 25, about 20, about 15,
Glutgygne 1610 aklrerbepoyineanoic10, aboltNEO46Bkl-CEl(NEhoGOOH
7, about 6, oracgbout 5 anino acids in length. In sone
Glugp€c uéid Ghe mBo d-Aenihpentanediprepicidde HEO@-[peERt-&HispL, )-dOOH
Glytie SOMeGTb i AMHosthaRoiR @R de t odpgNMgeIgvrated in a
nanopart i cI e CRARASIBL? plsmh&azgpqprl se

Hlstl(%gral ur}rl ng a no acl e I ments,
pepti e co ses.one, or nore n urally

occurrl ng am OO, acdeO91] Unnodi f| ed short peptides
Isolb@indisericn accofHuARE TIFEHPEHRIYF esient HiOMSRIHI@H,)-COOH
general l'y, arecthes thathhlave bi ol og| cal act Ivity in
t he ski cl1dimgp-dpnetbylpegarmd
LeucmB cut gneoE“s dcissue (including a pgée Tig scu%()N%?]gp
Lysfent i guUpYs IKUSKH-EHamiBdhékapsRtaciies H, Nqu]lacﬂmi JRCOOIt
Ilmtedto pepghggosé;to prormte extra lular matrix

N e S

NO : TKS EQ.I D NO 5; GKTVI EYKTTKSSRL,
PheSAQahRc N : F6 ?E’?WR@SWF I0.-GBEQCHANNY-COBH

SHTGAWEKTVI @?KITTKS SEQ ID NO : 8. TTKS, SEQ ID NO. :
pepk@de% thatoliday-Tegbease W | es (e.g., EEMRR
]§Z§‘Q 1Q)id peptides to inpr Md heal i ng

(eg A gastri -rele(N%lng pepti de, APG, SEQ I D NO. :
DA S 12; G, Q : ,
ettt er f 08 S %ﬁ"é{?f%’@‘ﬂ&ucer) f‘ﬁ&%@ﬁ%ﬁ?&%

P144; _TSLDASI IAWVVON, SEQ ID NO.: 14) to treat
ThrEXGES S )fﬁ . 2GC LATHITERG -3rhydtoxakutencie el L&@({OFWHMHB%OH
are result inacahditions such as hyper
hg-CouH
W 2-Amino-3-(1H-indol-3-yl)-
propanoic acid

2-Amino-3-(4-
Tyrosine Tyr Y hydroxyphenyl)- IH-O—GI'CM
propanoic acid

2-Amino-3-methylbutanoic
acid

Tryptophan  Trp

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

Other Components

Page 31 of 63



scarring, keloids, and |ocalized or systemc sclerosis

(scl eroderma) (Katayamm, et al ; supra, Lupo, supra;
w@ohsnesm et al ., supra; Bhartiya et al., 1992pCTUS2007/086040

Cell. Physiol, 150:312; and Santiago et al, 2005, J.

I nvesti gative Dermatol ogy, 125:450; all of which are

i ncor porat ed herein by reference). See TabI e 1 beI ow

finj.tio t| de abbrevi ati ons
00d, 85 it Sl Rer S RSB R n e O o ceoniain or be
corto AUl ieh SR rdord offied Gbﬂﬂgorfgn@s /E&taﬁm%ﬁﬂﬂé}? e &haci d
CH3- CH( NH2) - COOHPage 3 of 63[0092] As i nhdicated
conpeneithareidmeassed erecnanoparti cl e conposi ti ons may
contain or be con‘_oi ned with one or nore other
Bzol%gga nents Certain exenpl ary such ot her conponents

ere Bi ol ogi .y-Active Agents [Q093]
[00%Hy bﬁavggﬂ Rapally activs %enasg@w? ing, Q0 GYaMRLE, tregapeutic,

dlag?%mip%gggﬁ@ﬁ@%ﬁﬂhioﬁal gbﬁ%@ﬁsﬁﬂ or d%hﬁ%l@g?&t hfents, may be

nutri cdosnetic, and/ of dermatol ogical agents;
delineryd becoddihg txetrhe grexctondintign t Sud;lhleohngeaﬁm tactu\rmnmls omy be

uch biologically active ent
smallgh e Gy S Srr L B gAY o cie s insbding
mulBAREE pRsteibd, Qﬁd)t'éﬁiﬂ doehpTRUct | 7Y, 'p@ptEHe@tlﬁhﬂ‘sS calBbR§ R@htBs, herbs,
compl exes, etc.), peptides, Iipids, carbohydrates,

hormendssmetab resiasiivagieaests anémmmndv,eireg% M@sanmunologlcal
agentP Oua?n%ic}r goml ltj)%fc’ ’tlloﬁr/]sg tt & Ieﬁss Célr 10lp nglc%?pl& %gaclg % Bec %qclaglsulated
withag), Qfdik@rbﬂ@tb the sﬁﬁé‘o@@ﬁ%r@i@ﬁﬂat\&hé hitdifacads odIeChre@nt Wethin a
surface of, resent at the interface of and/or present
micqllaripombrang @iy AiVABABIDARIE | nvent i ve nanoparti cl es.

[00 Alﬁ 0941n §0%ﬁsgﬂ%(ﬁlﬂpﬁg'tﬂgﬁ%r§entto@ ﬁlo?c%ga?lgtacﬁtfe ?Tgell,llts 1en Jh? o

ol ogi cally act’ive age tio
compogipan asddnte@ntpaneinnanopanhogitédey @.¢g.in thapreié)panéiot i) the
and/or in the nang artlcles ranges fromQ. 1% - 25% _In
nanQRATEC g BT SRR §; 19 e pler BSAma GRS, i Resganipge of

blolggcaw}ﬁa&% 'ﬂger{t%}%%s? bR 9, 13077, #G0. 1 %Onﬁsf% Jf%?m 0]15/% 10%,
1% - -10% Trom 0.1%-5% or from 0. 1% -

frong Orido edBBoai fremtls] %o t-hléo p br semt @tglmdarhelhis,dhc)gﬂcaitagc of
act i

biolGisg G R LSOm0y oS 150 2 O Yokt s g from

1598000d, BERbS, 1500 e 2890, ABRbAYnbbd PPk e cGRk dMtadE b ¥R logically
agent is less than 0.1% In sone enbodi ment s, t he

actipeageahisdese tyfn bl 6l dgisems ppbodiments, the percentage of biologically

active agent is greater than 25%. In some embodiments, the percentage of biologically
active agent is approximately 0.1%, approximately 0.5%, approximately 1%,
approximately 2%, approximately 3%, approximately 4%, approximately 5%,
approximately 6%, approximately 7%, approximately 8%, approximately 9%,
approximately 10%, approximately 11%, approximately 12%, approximately 13%,
approximately 14%, approximately 15%, approximately 16%, approximately 17%,
approximately 18%, approximately 19%, approximately 20%, approximately 21%,
approximately 22%, approximately 23%, approximately 24%, approximately 25%, or

greater.
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active agent is greater than 25% In sone enbodi nents,

the percentage of biologically active agent is
wappsaxispat el y 0. 1% approxi mately 0.5% appr or¢Tras®by086040

1% approxi mtely 2% approximately 3% approxi mately

4% approxi mately 5% approximately 6% approxi mately

7% approxi mately 8% approximtely 9% approximately

10033} o B P aogl 1 sve R o e PRoguchB B teined asprding to

any hOMabBRPREGIH @E@raaclﬁ BiolRPRAIPX hé’ﬂiffe ?é’ntg- #4; contain, or be
approxi mately 18% approximately 19% apprOX|nater

modified toacp)pta@monapehgbregm%etlg@mtmpdrm @pgategg%elr use or delivery in

con&%E rloonxI ﬁtggi(tg gtflc%él g€c X%l%d'o/ Oéll %g}ﬂﬁ gﬁt?rk%e with the

biolagiest aﬁeneﬂiﬁ obe ag&d UG sbres crabddinbed, tAe ﬁfwcﬁdagoﬁ @anadspﬁonauy
avai | abl e net hod or approach. Blologlcall activ

be rggendsi - doResimDledrologicatiy petiveReers et |dﬁt60'@hb’ labeled
and&g F}f&gg)‘r% )P?é‘hgédolr?rl{lﬁ?? ef%rﬁﬁhe{t%édﬂ\yéﬁ%c?%rte Iﬂﬁ%lﬁg&j gﬁ?ro(felhvery into
muﬁh@&ﬁmmﬂlflcatlon shoul d not |nterfere with the
ical activity In sonme enbodi nents,

iolo 0
lﬂﬂ?ﬂe ngﬁmec%ﬂ?%me% t[a%@aog}géfr ly apdve aeBl s ¢ hllypelgeule and/or
orgdié ¢ ﬁgﬂh%fltkpblﬁh‘ﬁgée%ﬁ%al%c% J) ViR s8RhE "] oHﬁﬁ/en@se thepblologlcally

det ect abel ed and/or m provi in a
actlf?@agﬁnt bat clmaﬁ@mﬁt drad. o scrmtderhbcaﬂmaﬁts ,ethe deig iv en yntitnotac,

ct| 0096 e enbodi nents, the
antigiig Sibaney s (HSORGUHE: FOSrEHAE nOIRdRoF 8T S e
ster@lﬁglaageﬁt ﬁﬁmﬁqn%mg@ﬁtaama%ms@@lagaﬁt dntigky -vab&in§ OMe
ments, the blologlcally active agent is a
antibpdyh d@@ngwﬂmeajltmp@enme&@d@@nbﬁhucn’efmlsagetlthempsj@lqngl
ager?t 1%1 otfln(lgéglné: ana ?510 an{l C(fgpregsan anf T)E}(Sﬁthggf Of?a(g]ener%lc blocking

bagu can gent’,

agelﬁndl‘ﬂi’@l,c &ir@lb%sﬂalar agRRlage@MWdsohdlivk apEml @nysta9Rmt anti-
antl-neoplastlc agent, antigen, vaccine, antibody,
inflaamaiege agaanterc. £t pHypHa B ac bidlagies eactiyp pggnts suitable for

tnmgﬁg%ggkmﬁggﬂgmmprogestat|onal agent, anti-cholinergic,

esic, anti-depressant, anti-psychotic,
[0097] adr @heb@ilcfgldmlllgcaknma@garﬂehvﬂedj meyibe a matue oY piscmhaegutically
active ent vasoactlve ent, non-steraqidal anti

actiygageq t°6 FYAaR]erit Oc%ltaeeSﬂ@%CﬁBW bedaliypredip é?félélﬂla%%W“h an

antilh @l AGhRY hg’en@%dhva‘% a%géi"&tds L%Héltaﬁgétﬁetfcg 'inagra@é&%efdﬁﬁhlstered
adm ni stratton. [0097] The biologically active agents

witlhedsbayaive dgmty sipd aa emnxplnm@ dfo phabuteoetici cainipjc,aptantikiotic

R e R B B i I PROBHON | WP Serfgy dpgeri o
1nacglgﬁ]ﬂégllle§{g{ﬂ)é%ﬁ (@gStpehieilln akPEl@lulaesatiagt i cs may al so be
[0098] In some embodiments, the biologically active agent is a diagnostic agent. In
some embodiments, diagnostic agents include gases; commercially available imaging
agents used in positron emissions tomography (PET), computer assisted tomography
(CAT), single photon emission computerized tomography, x-ray, fluoroscopy, and
magnetic resonance imaging (MRI); and contrast agents. Examples of suitable materials

for use as contrast agents in MRI include gadolinium chelates, as well as iron,
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wi th vasoactive agents such as epi nephrine. To give
but anot her exanple, an antibiotic may be conbi ned
WOWwdo/1&01394 nhi bi tor of the enzyne conmonly pr odeCEUS1DY7/086040
bacteria to inactivate the antibiotic {e.g.,
penicillin and clavulanic acid). [0098] In sone
enbodi nents, the biologically active agent is a
di agnostic agent. In so enbodi nent s, di agnosti
oSS R G e CpReE oI SBAINET APy P A b G CAT
and 398D iRasifL thollcROGhE-HRISM IS IQNS t ompgraphy (PET),
conput er assisted tonography (CAT), single photon
[00%¥Hi s sloseneormbadimeredhe biotagicapliipctive ageyt isfalpyephydastipypgent. In

o PRI AR R lhrbarbenatapich YIRUpSIEY gt
isol@ed bfasihs ageIptided, haMiVattGlobfiomy astPVirikesiMetd Blah s aAS
_well as iron, magnesi um manganese, copper, an )
virus rgep i Gy aHRisforisets aratiepesard epdleiiicts o Prophylagiigagents may
be BTGB LA, A5 BRedp PISRLIA ey BO0RI o

alura, freophy hdjatdne, @gePiophylactiaigents miydheiadd sntigens of such bacterial
pr.ophyl acti c agents include vaccj nes. Vaccines may
OTZHVTIY 45 PSP EICEUP B Gt 4fs Haemprlptss dedienzaeadtapidpenscus

aur&fsQS’t% lcy %%y}/%%éé%@o%ro ie e RFiBAY; er%ijz\f.Mfdzl&?é riocytogenes,

genetica I SNB Or I ruses, an
Bacdts madtrscis, Relophiglhuacterani, adesttigiumalotbknien b stadium pdrfringens,

dnterl eukins, .interferon,, cytaokines, and adjuyants
Vet B SHET S e G B i Y Tad i an e onas
aerBiRRRYSAGLElIARBI BlabRIpHiNG YHASH B EAE BS rRbelBWePrussis,

bacteri al organi sns as StreptOCOCCCUS pnuenoni ae,
Fravgigstoghiaqrensisi Kensindnpesés, 13beiplagdlenisc begoraliagusymophila,

i R PR S R GRRRE e Bl YRS Rl SR LA s
intefloQ8h, B bRt feri CORpRIISHIIRr Pl bt 1 astibtrl dfiuch

) perfr%%ﬂensh Nei sseria nmeningitidis, Neisseria
VirugesrrssPibage infiangp Agiid db uespigtoay syncpid vdiysorganfluenza,

mea?s‘f*aeg}ﬁi\ﬂ Qfﬁﬂcelﬁ@zl gﬁlgﬁé lts?ﬁggl%xe % t'éﬁcg g?@?&njﬁgg}lovims,l ]]Epastein-Barr

parai nf'l uenzae, nci se
viruk Wogavans irBinoveuss hdinavipes tpasilloMiabirus) peliwligs aaumps, rabies,
egi onel |.a . pneunophi | a, cobacteriumt qerculosif, .
bl BEHETT T S BB encEp R SReRE p5aF FRsRTIIuS. vellow fever, Rift

Valle§RERS R QFiSA | BLEH OGRNE virBO @ liih AlilRU L IHRNE BF Fungal,
Camphyl obacter jejuni, and the Iike; antigens of “such

protorzoans esl perasnadigpoixms sinthl aseirzaroo@ned n®fomespi Hatoplasma

caps qrzlt?l ék’%%@zé&é@é@ngﬁéﬁk}é}@ %S%&@%catzrlﬁgzsa’zv’tewoz\c/fes, Rickettsia

rick€N 1 ORR LA VA HMS MyERTE SR o nMle! OBlanmy@aYiifiéds, Chlamydial
r hi novi rus, adenoylrus,Tpap|IIOHHV|rqs, poliovirus,’

trackomvpls, Rlestiodgm falipiivag, TewesaskideliveesBstameghi bistolytica,

1o PETRIZHI, S BPPRG3GOEFBRL b AL BE, Tos
antigdid rhdyebd inkks formtdfgeHdse kifled vR@alsms, peptides, proteins, glycoproteins,
carbohydrates, or combinations thereof.

[00100] In some embodiments, the biologically active agent may be a protein. As
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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prot ozoan, and parasitic organi snms such as

Crypt ococcus neof ormans, Hi stopl asna capsul atum
wE&andindsoal bi cans, Candi da tropi calis, Nocar di BCT/US2007/086040

asteroi des, Rickettsia ricketsii, Rickettsia typhi,

Mycopl asma pneunoni ae, Chlanydial psittaci, Chlanydi al

trachonatis Pl asnmodi um f al ci parum Trypanosona

cei noeba hjstolytica, .Tox ond
abodt U6 R hsiTact Fodousrt S e & s PR RS Rt Bitlsiof geptides
corﬂp‘nﬁﬁg RSB A0EN QS B&/Hﬁééq{?&lcbﬁwhﬁﬁ Ha Q& Bééﬂfva%@ kénsistently to
Il ed organi sns, peptides, proteins, glycoproteins,

provéq: boteximaltyediyeres pzmhbf mldmay hersedf . [ 00100] In

nbodi ent o actlve agent
00T FERRR S8 dnghhapeb R0 el ey G LR affoa?® m
someR@Modgents; antibRlidssesl indluge Huangarplishited o, pelylcRingl,
enbodlnents peptides range from about 5 to about 40

mongskuel, shimesicdbe (humsnized d Hngs chapm Fegamizpanthantiedigs. fpsome
emt}ognf’i‘&ﬁ?%f taa&lg’ocﬁ‘éy Iﬂ%{ Wquddcg% %fféc%r fﬁﬁ@ﬁdn‘g %ﬁd@; Bﬁb&?ﬁce I's
of peptides co i S ng random sequences and/ or
molsadesreria esmaﬁambbdilmmnes betéo diea maydnclods Fsi fagrhants and/or
provi de. a maximally dlver e panel of peptides may be
fragageatf Pf?‘é}ﬁg%]f auFﬁb§6ﬂréSSé% ¥eRent's, the biol ogically
[00 ﬁﬁ:] | VE) QO 'émlﬂﬁﬂm@@cs dhe ﬁﬁadtgl?ar g activh %%W‘BQQ hI8BiSicid. In

anti bodi es may 1 ncl ude, not Nmted t
sonp@h;kmkinnmits, thfmitgohwdacbudes bomprisecDNA, BNA, ruhnmnczmddh)rps

Ie chain. (reconbinant) a odi es.
derigiia Shame s i SRR A80 hLyomird S Pt fietetts Te or
ollgBHﬁhQédtfél%oiaﬂﬁ@l/p%serﬁlufr%%ﬁbﬁ hfayHRlseE-gfandbd agPSdouble-stranded.
enbodi nents, anti bodi es may |nclude Fab fragments

Them@p@mclcrqﬂaig meayths rp@d:lﬁ@nt aidhphasg rmabtyeweg@i%m apilior ahgsphate

baClng)(I)l%t f20]f n,gx ﬁoge rl]l’lljl e é{rgﬁlt\a of t?n 1’%00?_%1 A nﬁ% a(ilhze}(u aCttlc,;/ ﬁe

[00 03] gonugjee@ibledﬁ)@dﬁmw lagR N AciRprizts AR intelothsle@se that
derivatives, characteristic portiaons, and/or nodified

bindpetp @.t@ﬁgla&lm slart Slterﬁ@nmrmgl@ﬁ%ksrwébilted e/ splipRI UBE RSNt
Anl AT IR R85 B SL1 BBNAYGAL ron oy

Altmatidegr drasiditionaldt, yhe aigaise wlipedue]codde iy HibeihaAef a target

backbon for exanp to inprove stability of the
e g) fd?f%?ﬁﬁNYQQQ?n [00103] In specific

[00 fyapod lﬂTﬁfPﬁeSeml?odi‘MSﬁtE | LRfdidaGOIRNPIES aBboPht S85HSR to

mol ecul e that binds to a translational start sit
cataf ytmaly clicptd torget mRMeA trasgicripis randbeomsed b pmeel}tumoslanmsof a

ars TR R P EREr AL (X tr RER DB WO o T4 and

Sar@d @} 44,0080 | Stienkbe4pMI B %Bﬁleofﬁirﬂlapﬁﬂé%&ﬁﬁdrﬂt%d Birbynd
to DNA of a target gene, such as, for exanple, a

referangel. at ory el enent .

[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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[00104] In sonme enbodi nents, a nucleic acid conprises

a ribozyne designed to catalytically cleave target
wOorRNd1rgsanscri pts may be used to prevent transb@t/Usmwoni86040

a target nRNA and/or expression of a target (see,

e.g., PCT publication WD 90/1 1364; and Sarver et al.,

1990, Science 247:1222; both of which are incorporated

Vx5 SR Bk e e o BT PR rsigomarated

herdi€ Y e&erchde)t ar geti ng deoxyri bonucl eoti de sequences
conplenentary to the regulatory region of the target

[00Hhe [1 somne crabrslimentgehe g@m1®llpjragm agentind/nofraceutical agent.

enhancer,s rmtri.nl.e hel fructures th t
In sgl;ng \e/‘ dltn%egﬁsgl nblitrage}]iltlg%l algﬁrét Hrngseéﬁsba&lc ﬁ]éll‘flmthonta;}%lé? In some
embBdEfdrs, €R hfractutichBadeaeyro(RieShggie alddycal blele€ine,In 3694,
Anti cancer Drug Des. 6:569; Helene et al., 1992,
embedpmeqtsy thoyprrcouticrl agsabis azdictanyFURBINEEN 1992, Bi oassays

[00 80?11 S %l)lé rf[?%odi\f%%? tRE ﬁut&&%&tﬁf%?ggetn?% m{a ifl. P{Ysome
erence sone enbodt nents, e
emﬂmuﬁh@gs cled Vivanaatid ore (agmrb of sit@minUA (i@areitls)c adtaraigeBilt (thikmine),
i ments, the nutraceuti.cal agent pr ov‘dgpes i
gvitamin B6

. SQne _.e odl I
vitagur B2 (ﬂgeffaveri oliEmip A3 (@1aciy, Wkymin B paitabepis ac
i.cal I I
ey BUIAOR Vi FRIB PARSBIANILIBS (88 o), YitalIBRIBES | | et
(cydnscebattineing rvjftamupﬁl(mﬂnc ac[ld))o Y0athinl I, \wanen Erbodiaments,

traceut,c S a Vi In.so

00T G et meROdR: pofactiel BronDis MR Tsaree A
emUodBhéMQitktSthineYdl { @GR brBhort b bRMUAE borodl taBum, Blorine,

(riboflavin), vitam n B3 (niaci n), vitamn B5
chrqrmam cobrdn p@pmcufbiprmv,u LGN ®6 n(agwsmm,doﬁ@)anesm malyibdenum,

t| n) vitam

nickdf phRbihi) adthss i, SedefiuBE s Mon ‘Gl Srcihum, syifor
tellWPiuny, itit@dihm, fangén, waﬁaamuﬁ dt.zildd0108] I n sone

embodi rrents fhe nutraceuti cal agent is a mneral. In

(00109 Eniswen srebrdimenthehemyietcantial agﬁ%lsmn aspngakmino acid. In
sonf%' eﬂﬂ&iﬁneﬁ? rtﬂ)enamlﬁe laglg%rbnec(l}p ﬁ&ﬂe%?'aa%%ﬁﬁg [g‘ﬂ I’Eeo Hﬁjual’ne
copper dori , lron,
isol ey theoing) lysme kﬂéthlophmspi’mnmmnimtlasmmfmtrypmbhm umvahne
elenium silicon, sodium strontium .S

[00LRD | if1} S SRbOERF. RG], 28550 ARV URT uds Faty gids andror
omd@BLARY, alifs ?&@ﬁm 9&[&?}1 tﬁ%ut 4B %eﬁ%ﬁﬂl@@ﬁ%ﬁc’tsc ﬁitelﬁgteﬂt

I's ‘an essential amino acid. In sone enbodi ménts
phogpriatidy lsering, llmldta,eldomehmnm @ﬂucaszgnmﬁ reondpottina rionerera, guggul,

e 8 AP o M. o B s,

flavbRGI& %Qﬂlstﬂtﬁbnmnﬁﬁb&%hﬁ‘%rﬁrﬁnroﬁw&ﬂ RS A sh a8 Aa$inBBYimal
include fatty aci ds and
oils (e.g. cod liver oil), and probiotics. In some embodiments, nutraceutical agents may

include bio-engineered foods genetically-engineered to have a desired property (also
known as “pharmafoods”).

[00111] Exemplary nutraceutical agents and dietary supplements are disclosed, for
example, in Roberts et al., (Nutriceuticals: The Complete Encyclopedia of Supplements,
Herbs, Vitamins, and Healing Foods, American Nutriceutical Association, 2001;

incorporated herein by reference). Nutraceutical agents and dietary supplements are also
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onega-3 fatty acids {e.g. DHA or ARA), fruit and

veget abl e extracts, lutein, phosphatidylserine, lipoid
w@eood/140584 at oni n, gl ucosam ne, chondroitin, alPer/usI087/086040

guggul , green tea, |ycopene, whol e foods, food

addi tives, herbs, phytonutrients, antioxidants,

fIavonoid constituents of fruits, evening prinrose

i B et b e BN AL Bl e 5. A,
PhyRetdn@COMK FeddreAQEDE BeMRY M MG PEQ: 2001 (el o hieRds:
genetical | y-engi heered to have a desired property

incqrpdresd hainbasctenpies) maf oods" ). [00111] Exenplary

[00 Qllﬁi 2 ape l'lotérll Cefanlél? (%mgrﬁ'rr% @\Deqltlg{le %%O%FEC&%?O%{%E wﬂ.sh fltfaceutical

ageltNdir bERidbipoalt&d infh@oLoumtaices. Bngwgiapledihd nefraceutical-loaded
Suppl emrents, Herbs, Vitam ns, and Heal i ng Foods,

nan e BeHNIS e b mttalhqm@w@iclw baverazen1; i ncor por at ed

[0013‘1%2)6' th Q%tle; e‘?é‘tr%ed%g 1l Sctoﬁo?f%lﬂ& a%ﬁg] %%S{“s% C%mﬁgés %Fd%ry

derRetb Ripeat sfont. ]hsiuiometdnﬁra)dim&m@ plheecn.‘fsmeﬁc addor dgmatolf}dal agent

and Physi cj ans k. Ref erencefor. Herbal Medicjnes
mayyigeluge Vitarppyg gnd H&s‘»mffc’eawamrﬁs Ehga¥ RMIREGEd£piEE H’éﬁ"féﬁnrp and its

este@ V{t%ﬁlr H) Qfﬁ)tmn{ 89 %1)1 dteBRTBné ﬁp &gé@f %}(ﬁntahﬁ‘ﬂ’se(@%'

nanoparti ¢l es |oaded with nutraceutical "agents ca
panihﬂmd[ macmamdielqntetgohwloxfeml)b&tthubsts plomobx esrpp@inds (zeg
b ﬁraceu cal-bg»dfd% rticles can be dlssolve ‘
en?oﬁ’ 8o d?§sen S Saé\é%screfﬁ 8898} MYISUDHRE agents,
pro@ROARIALS and Pulb&iragijeal |y active agent is a
cosmetic and/ of dernatologlcal agent. In sone
[00191r%odhrmmesembwern@1@ts,rtb¢ bielagiesllyracier sasnbmaybe anc ergente
botl.i/'[a T1¥la t%%lnlégeg %e tqargro g]tnec mptl%ceef a dsﬁ)ﬁllevegt I \é?r%slgrit% St? lPotuhnurn
toxi¥ il BeheBr mtiré afbdtudmah exioberotypéeA ] BOC,, @3dDI ESF, or G. In
esters) provitam ns {e.g. panthenol, ni aci nam de or
somgregiodInes s Yotulgym tmrwlalﬁr be aieligrd andds mystipdigotulinum
tox1{1e 1P so&@%ﬂ&hm@% %E gg@uhn&rﬁst&ml' é/ b%' a! ﬁaﬂlﬁwrlps&td?eﬂtaﬁd/or
sunscreen agents,’ moi'sturizing agents, protein
partclygrarded boarhldumstexndom p@ne d[ﬁbodlflﬁﬂﬂi,lt‘ﬁ]: bbtmhﬁﬁm[&oxm may be a

e ment s, he bi ol ogi ly ac e agent nmay be one |
na“&ir’rg%h’éu% PP eﬁu AR BUIRT Fm E%‘iﬂﬂeaféstﬁ%x) 151 tAXIA SRy Resociated
with RorSR¥Fh | TRQGSe chBEdiRRhH! iHe %mdli%hﬂo%%naﬁb&z{‘ e or

mor e of otul i numtoxin serotypes A B, CI, D, E
reaﬁhMUmnﬁﬁnwdebnNMmmanmadlnents t he botullnun1tOX|n nay

00 B RO HEA I Bl PR A i . o0
n@@éﬂehﬁbé Wist Mlafogféagﬁ détBle agadth | Ahl biddeiitdliyatibehstnk fﬂagnbe

toxin. I'n sone enbodi nents, the botulinum’toxin may be
encgpsulated 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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native botulinum conplex. In sone enbodi nents, the

botul i num toxin may be associated with non-toxin
w@e@Ba¥rss4 | n sone enbodi nents, the botul i num PORUS2IEYS6040

be a reconbi nantly-made botulinum toxin. [00115] Those

skilled in the art will recognize that this is an

exenpl ary, not conprehensive, list of biologically

acti ve agents. bi ol ogi cal active ent be
emiRime Ty PR Ry Tt e e e Yo BRbIY G d BER aspRNobRE polymers.
RelORE8LRA I Che%dicRel ifag, ?@Ie&ﬁ&?l&eﬂm%@éssqr[&ﬁﬁtmes tHereof,

sone enbodi nents of the invention, particularly those

acrydigrpodimdragsengolymerror gy bppireliflonatbiasedaut yroers agyemst ether natural
e.g. nnmodi fied p ides), inventive nanoparticle
mﬂé%%%é@ﬂ#?8ﬂ§$gﬁf?ﬁéggﬁﬁg1ude or are fornmulated with
[00DIT¢ OIn $McCerhi)de@sifts,ItBE BJlehis O ethrdgiceitlbRBicst i @ellbsywrfor
controlled rel ease of the agent. Any rel ease-retarding.
deriyafgjicdprent IRwevipinicHbeRiEnats, theccelulopey derivative herepfcomprises

one %?Mo?%%% ! rd))ﬁ%/pgdbty‘rl }elr}%te}gﬁ&ﬂg%trséaf'rng%tﬁ Celllpose carb?xs}lmaertheylcellulose,

I
Sonee nme se-re I ngr edien

sodinyrd¢opduyimethydeediutrse ydroyhalpytetholeylhdose, hydroxyethylcellulose,
Rel ease-retardj ng j ngredi ents.include, for exanple

and hyfhioxyproRY! GsHUReE lpaqeﬁelélsem%ér%ﬁ% theraurase gofigrrfiye thereof

is nﬁﬁiﬁellﬁf&lﬁé’ GBY SerivakiD¥ HicR6ET B ¢ HQNEmRAERERhY P8 Fose or
gurts, other natural polymers, and/or conbinations of

derivitesgherp @0t hyfrokpprepyienehplodiviesst(8IPMEEe Those skilled in the art

...rel ease-retardi ng i ngredi ent .i ellulo or.a .
will gEpregts Vet QUi <SarIoNE mobmrars includine aisenkyl cefifigsic polymers,

can®ehtiviQse or derivative thereof conprises one or nore
of hydroxypropyl methylcellulose, nethylcellulose,

[00 L8] bokyseenchymbasimentegbe raesde-teiridenebogigdienhiglas @ctylic pgkymer.
hydr oxypropyl et hyl cel | ul os hydr oxvet hyl cel | ul,0ose,

RS T L i S A R iR

methfigyl&eddidib ey hirs dasthylahétigery hey @pblynferdretHoxl @byl ul ose
or a derivative thereof. In certain enbodi nents, the

methagrylgicsseyapcthpd mafhacrxlatet Hainedkyl methydygsegarelyyer.,
A PUE il | ' i |
polsTRCryie Sl BpRERebitele acidf BBl oFfd i bR RCREbo i
polyatizehyl alckhakrytat), pblganethpml yorarid antgalndbe methyll neddicrylate,
[00118], I n sone enbodj nents, the rel ease-retardi ng
polxrﬂﬁﬁ@aﬂéﬁt pqlg(%hgbéwh%ﬁa@ mﬁym?rnp peryjapude, aminoalkyl
RO PO MR FYilA iRhFRER bPOVHER: af PEorti RIS
1nea%$§]ﬁc gcﬁgma%%yﬁéfhacryﬁﬁc éépd&copo?yné}s, nephyl
compesingeny batrercofbt yoregang polyoeyse t Tl acrmichmbmydranaysgomprise
cyanoet.h met hacry) at e, ami noal kyl. net hacryl.ate
rullg SRR cqpBIRsEs by Ao BBy s et Rl i lgy prent of
qual¥Btdipemwontungidpg! Kyl am de copol yrer,
[00119] In some embodiments, 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,
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pol y(nmet hyl nethacryl ate), poly(nmethacrylic acid

anhydride), nethyl nethacryl ate, polynethacryl ate,
w@odog(asbhyl met hacryl ate) copol yner, pol yacr yb@musm®p7/086040

am noal kyl nethacryl ate copol yner, gl yci dyl

nmet hacryl ate copol ynmers, and conbi nati ons conpri sing

one or nore of the foregoing polyners. The acrylic

pol ARG i PR por et R T e BN et pome

emBRUirAMAL, PO RRENKrsANTRN, Y60 KERAWRS polly@4btdittohd) poRRE-lactide-co-L-
enbodi ment’s, the rel'ease-retarding i ngredient is a

lysipo)| padgtserine gsterk @né/(édtb@t@m-énp@hn@ ottgrd.grody[g-(#rietinelvityl)-L-

y ol y(gl ycolide-co-1lactide),
9Y¥@£§P§Ta88§8Pg¥ hmgmgo glycolic acid), poly(lactic
[00 229 d) In m&mMB&b Maé Btdas € ragidihe in@etichls ue@bdsdinked

aC|d) PEGyI| at ed poly(glycollc aC|d) co- pol yners of
polysegryf pebilensney rpdidoat)y dpreme subadiments. e mobarITes

I
crostgﬁcg\;&% e 1 1!1@ Eﬁbgﬁﬁ%ﬂ{snﬁl%g;% VPP& %% ‘gg)r $ llklE@é%?f(a Jg d-r
pyrrphltim(ec)r [IhSDln&SéIﬁbOdjlmbﬁxh,?/t(lf: p@hyﬁieaqstpmg]e?onte PSGyI at ed
capr ol act one), si ne ate
lﬂﬂlz%lﬂ il( %frpoﬁ%ﬁ %W?l@?% tg?%ﬂ%/aﬁ? ﬁf‘é&rdmeegqegteeamay be a natural
polﬁﬂnﬁy (F R %ﬂﬁodlfﬂeﬁﬁz the 3R %61 iy §uﬁ1h§1€ﬁﬁfng, t eRMiple,

odi nents, polyesters inclu for “exanpl e
xantheh gompalginae todaargyelgul, sédemi a@naio,-dnldym |10w);‘g bean gum. In

ol eri ne est dr oxy-.L-pr ol
sorR SRR ARt UG b b & DA 7 b it sl
acid, BEERBEhy dkRQARALs, 118 rsleaR- r@ﬁﬁﬁﬁ% MRRddSont {Epol ester In some
rel ease- retardlng i ngr edi ent a cross-lin %ger

emh@ﬂlrpmtgz molmytlersmwlndﬁ p@bﬁbylenq giyg@smwésr(ﬁldaﬁ)lmﬂ% lacti

PECE}'g?tgﬁg?ly lgctglf:]osgl g%h(i acu@e%ol&ﬁu%lc aﬁWﬂe tlefi gglﬁlgl)actlﬁ acid),
poly¥ 8o, FEGY Ruted fity(RBIcyhi@icid)s co-pulyancof fodddeti] ankin

sonme enbodi nents, .the rel ease-retardi ng ingredi ent
polysdycelia aeidr #nd drstvptiegs therpofs dﬂﬁor@%@mww PQM@?’Y&?@F&% for
y u han gum
exefiBlel BRGartaf o Byt Ao loPEen  PlucBYBIRO o S8R ey
polj(oa:pnslhctbﬂ@nPEGMatddrpo&sz(n@reMbtode)npﬂy@smbhléE@ﬁlhtedEplolylysme

polﬁg%yg?l% 1rg1?1¥h PE&?ylaég? Lol S%l}yiqngl 1ﬂ12t|}ﬂt))gandt(¥§gvatlves dhereof In some
emtoB} rﬁéﬁ@ bBLaEA ﬂ?&luélé1 g5 edh A @Ie gil gaé)‘?@a&’t%ﬁé Z@BI Lrlac%%‘%o L-

embodi ment’s, pol yesters in I'yal kyl'ene ‘gl ycol s,
lysipol pelglsytind éstim), ol &by dnvey-L-PEGHE esten, poly[a-(4-aminobutyl)-L-

| y(lactic-co-glycolic acid), poly(lactic acid),
gy@%%?&&? d@BPV%RE% Ct%%ci d), pol y(gl ycolic acid),
[00PRPY | B REhPehdddiYGS) the red&eséllotar@frgiRbitBRABIs Afcross-linked
polyl actic and polyglycollc aci d, and derivatives

polyrhesod oply (Yiny spiritolidanodilrseme cmpediyisstseths pohsnaide, f or

crosspovidone. In some embodiments, the polymer is un-cross-linked poly(vinyl-
pyrrolidone). 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
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exanpl e, pol yanhydri des, poly(ortho ester) PEGyl ated

poly(ortho ester), poly(caprolactone), PEGy| ated
w@odog(emps ol act one), pol yl ysine, PEGyl at ed pol pdHEs19687/086040

pol y(ethyl ene imne), PEGyl ated pol y(ethyl ene imne),

and derivatives thereof. In sone enbodinents,

pol yesters include for exanpl e, polycaprolactone,

eml%g%\é%rh :J;I}sﬁ‘f;rgag%gl 5ol li?llﬁggégpgq%%l}lng gralll rmn hepria,’nucleic acid, or

cardBloilags (4- an1nobuty|) Lgl ycolic acid], and derivatives
thereof. [00122] In sonme enbodi nents, the
re&ﬁm@e@tegéﬂﬁnﬁg ingredient is a cross-Ilinked polyner

[Oﬂlggq] pg% ntév Ct}a_ggﬁ :ﬁ}&le:ﬁgﬁl@ggl 1(r)]1|15218§§g mg%ﬂ%%g a(%I{l]ﬁléStI‘atlon to
a sumbv NBccitSin WArbo RS, imkedvdRingpariyic o@ﬁfpbghbﬁmex@nﬂunated
some enbodj ments, the pol ynmer i s povidone. In sone

or iU onetAtte skimdo ﬁ@hl@%?stéaméffrmaa Aelyennigrtbeisubnect ngr gremgple,
o ST A b8 i
intead @i toibe teycadly applieya gum sodi um al gi nate, and/ or
[00 ]lnglltl: ; ﬁ}élpg}%ggklgg:@ | n%sf tggﬁgr(fnlgg glll({[g];g mm%e]tﬁ;les ']Pli?e;;grﬂ(?ermis has
sevfrglgl%gésfoﬁﬁésge fAeh2 rs@é)cmhdd'o%e%nf QU AL R GRS k%ranulosum

I nvent i ve "nanoparti cl e conpositions may
snammrﬂjhmmadamémnﬂdnmawé¢ﬁd@nﬁhdumoabsﬁbmehtoumnmuﬁmeafﬂm

s RO B S RS IR sl S RS P Serma
delil-ér@ s dRumatiosteldnvally, 41 pré®nfbBh] dGinmddicdgyepi®san particular.

i nventive nanopart|c1e conposi ti ons may bg%?ornulate
Thejstragios eaenéwn oy typichléy asug é&rléturmﬂlsch ﬂtldan dewsistpohattened,

C
rerd 8P4 £ 0y PRRl St £ et TR R SRER O berween
the t@yescytRfis fill &bwih hpﬁimasétmctﬁtsg ahdiMa0 Playampdth@trui¥in the
| uci dum stratum granul osum stratum spi nosum and
pergeation inswhpiaices thranehskin (Bgusravaeliads 200 b dutereapdpwinal of Drug

Merdbo1 s?r?z‘{”nao%érﬁr‘z’zcﬁ%kéhck agd chtoﬁﬂau?tgfl hakRCRER

presents e nost significan e i n transder
[001S] i vEhy rest ofitelpidtindn belgertbe sﬂrdttym canctupr ie apprakinyatef 150 um

dified p ptldes | parii r. The, stratum ¢cor neum
thw.l?'s "B%?I@gw Bl o - f@nﬁ%clt% @ks logged bglow ghsgraggmegy The

derrhisal In%@&qted FRlibREipRBlics af GOf BERGUbET bratkirniged in
sever al yers. The |ntercellular space between the

[0026] n eEta}mtmalls, afttiemipescht wiansdetringli adimgnistratipot afmessljcaging haegybeen
R R A B P B B 5B OB RTG?
incl@ded¥sU; 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 corneum. 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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Met abol i sm and Phar macoki netics, 26:85; incorporated
herein by reference). [00125] The rest of the

we@poodasasds bel ow the stratum corneumi s appr oOXp@EUS1097/086040
150 mmthick. The dermis is about 1nm- 2 nmthick and
is located below the epiderms. The derms is
innervated by various capillaries as well as neurona

0126]. Traditionally, attenpts at
10040 TBE Riss R acliat PRYIdsi Broath E St e s peagministering
unndoRASIGR ptifles! MK ERaNg tHab 8o RET FB@RL hdelof aBfasivB@r §ﬂ1%ﬁ81's'ﬁﬂptlng
corneum Sone attenpts have included using chem cal
agerim ﬁ‘ah@hwg:ha@mt,snetChmlcalndméasaé mpgnepier gfe AbRathery thsfpresent

| es thr £ oy
R B G R B T D IR GRS gpcnuive
nanépdradle c@mE@mm i9Effédtc St detit-eHan eanduRtial &J Wit ifir e steps to
attenpts have included use of ultrasoun

permenbilézstas dissuny thostragen cpingua. (e o syahergents ﬁr gieps with inventive
I
o AR BRI, ROl B AN SE s o
theﬁﬁﬁhhhnmhaaumetd&hmomghmnhaiskln typlcally Yo} that an
pass to.th |IIar%§bed in the derm.s

ent
lﬂﬂf;a%ér eTFa hRrCAE AVeRHON Beredyrs et sttt REBIHEEENS nt o
unrﬁo'?l?ﬁe?i 8645 tInQ)u £ SYBicA a@?ﬁ&ﬁﬁwﬂaﬁ nﬁfeﬁﬁ% nin%péi%ﬁe

he present I nv ntlon pro anong ot her things,
conrmslhomslmfonmj&‘lnb'ﬂdsmlemts ribe urvemthef iagdpgregt icd@gposition is applied

. trans ernall t do n ire use of abrasive or
diretfi g SRt g DaBhet Moo PR Be® IRt oni
emidaRddtd, G nanﬁﬁﬁﬂ@rrelc@m Blifion calisdnb@bte thd® rp&}%s 8Nthe skin,

i nventors have surpr|5|ngly found t hat botullnun1tOX|n
inclpdiog rﬂpfcﬁrﬂat@@l C<i>mt:mfn4 deyeat pares, ﬁad{@péﬁrrtnab glandso Wpfzhgutt th@ n@ of
eCth&IélrcfarPé all<bn ?r\r/neeglt? dn etanrh%ﬁs % O{Tﬁleletss/atglentts hl(l)alfl 801}38 élullr,arl]smn
[00129g Oft Wit apPROTatedy tHORRS owlh&rylsﬁmelﬁtthe/m ﬂﬁt Lt

nanoparticle conpositions is not necessaril recl uded

COmPﬁSIélPFS @ﬁmaﬁﬁmgn%lfaﬂpﬁ aayheguenargdaperrosmatic pumulation such
as Sltﬂﬁ sgﬁ%:né'r erﬂHIllﬁcﬁ{j t1L9 ??éj%gé]m Tﬁg? Qiegﬁﬁﬂé ldtf&‘leagén%ﬁlﬁocreafm sgin

chern%ca?gr

erefore prOV| stering un
millpeptollltkes ldtimnpmgsh;agdmeampemdlhelamnéan@ ahakerupdfasanipstick, facial
i nventive nanop | e conposition. In so
pack b Garher; doanch 1ORSYE! #aHBPRPeS ENESc %&?W%hm&

tom@sp Blr k@aﬁo s REhAs1o ?fbat &ﬁn;%@itfbnasﬂgh £ O1oti8RS BIRMERS gels, creams,

the epidermal layers. In sone enbodi nents, 'the
pmdwmqm@m@wcle conposi tion can penetrate the top Iayer

cludi ng the strat m cor neu der npl.
1005450 o Suceoptefi HEy ™St R RRRE b P RE s gD includes
confbit@ifiof HithAnc PR GhAD b£@pici isiic PR fRakim gleeﬂﬂ‘éi@ Geffestiting
ot her agents that cause abr asi on. It will be

ageripprofieneis.aglaipgtieials fe.omigmentsanskdyics), prd fragranges. t hat
[Oﬂiﬁ\fenfnl Sotne 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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conpositions for topical adm nistration may be

prepared as a cosnetic formul ation such as skin
waodosamEp4 nutrition |otion type emnul sion, clep@BEUSI07/086040

| otion, cleansing cream skin mlk, enollient |otion,

massage cream enollient cream make-up base,

l'ipstick, facial pack or facial gel, cleaner

.formul ati.on such as h 00S, clea ser,
skimop Y SdmgS i Rgs Stk SRl e 28 T R o

inco¥pérted mdtQidl Bt B¢ Sor HBbRlinEh &MIR). pat ches or

spra?g 60013g§18uch2?§$nuﬁgtlJhlgf i nventive
[00H2hopAhedcaif erdivanyokilkt indinsart ypl eppiregiate tlet inyestive nanOPartlcle

conbination with one, o
comgRpey Pr flsbihoPE Bl FBREUEH B! Slitis sduen "
[00 133 OF Wn@uridBt &Ttraabderngl ghtchodtarBNESaraRAowly @the agtNhose of

fragrances. [00131] |In some enbodi nents, |nvent|ve,
ordlﬁalwﬂsdk vi bmrm gt VRS CarBOPB A CampasiHansamay adily be

r e n,

incoptale il o BTN il Bf Sy B AP R S EcfRIRARNA, £
tranﬁdeemﬁtpattg&pmaja Iﬁlrjhec osrhpuige aapduﬂuihky @ﬂl&éd)ll‘es éﬁbﬁdﬁn@ﬁ‘bﬂl one side of

based- matri for mul ccordin
the b%te%&%% 1Siaﬁ9@ﬁt Pohe 5 "éft?ﬁflaalhe 31&5 srend P Ba‘ﬁ%;tp peject
thm‘agp aRl s?raﬁlfm sithsiA BF iRl an %@%&b@%@%&ﬂﬁe‘%ﬁe&@s @? not

of such nanoparticles) through theskin upon topica
ruptadnd bliosd vestseélon. Such a cream could al so act as a

100 FB " & Fhstth BT B A oD oRlgter GiopydeHEgoN ton

can $K |plfdv1dlerdl ih RQlcpstin Wigalchd3BREL prAbEe pfited tB IR dtdtEcauses
nanoparticle conpositions may be incorporated into a

unmpgiiasepostidhtodss, difosicdewanpihe patsh fentismally (oaas) needles) and

f transdermal patch structures are known in

YWhegecor- ordinary skill w Il appreciate that

[00135\ren1ﬂ sbene“@ﬂmmbm@ bﬁth@@im@ﬁﬂ ihiéisn @iraisgechadl yator includes
I ncorporated into any variety of such structures.

an adhesi S Wbl 2 ]éest‘fed}%céléif s W Alnony dsr axampleepec U.S.

I y f
PurGRBE, 256 Bof Al B 155301 ZB LR, B S 20 SR end
5,965 4n elk df ehichxremdofppoed linecip aatycrhfetemc@r o}démlvé patohghare
stratum cor neum of the s In so di nments,

gen?rﬁﬁy ARagfterdzed g haying aw@h\eéwa BichotMgRYaLbe al?lg@ﬁ!é‘lf? PpEFon's
skirS @ TBp &5 Q&E%Wt%r Ri1dinBe F'I[ﬁi ﬁﬁé‘d&hnéaﬂ YO | 90 an&xterior surface that

nanoparticle composition can prOV|ded in a depot in
preenfrdtaiags of thia @hatpma@swmabframﬁhe écpqt oThhextpavrchirfeeusfaspatch is

di fi eptide to be directed out of the patch
WP%%BP %ﬁF 8?hrough needl es) and through the stratum

[00 3] NeYRdsc[FP@IBRIry IsRilISIA MR SERAALFPREdSte Alat b RRNRIBHEINatch is but
invention, a transdermal patch includes
one example of a device with which inventive nanoparticle compositions may be

thI‘O%lﬁﬁ L[he ra

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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an adhesi ve. Sone exanpl es of adhesive patches are

wel |l known (for exanple, see U S. Patents Des.
wWQ@®sA0By4 6, 010, 715; 5,591, 767; 5,008,1 10; 5, BBBUTHAT086040

5,948, 433; and 5, 965,154; all of which are

i ncorporated herein by reference). Adhesive patches

are generally characterized as having an adhesive

| ayer, which will. be appljed . to person'.s skin, a
comygBgen BV Rk /BPicalu DTt B 1 R RS PRt S hiewelled
frorR Bt FRAngtffid M peisohacrint hat prevents | eakage of the

phar maceutical fromthe depot. The exterior surface of

[00B37pat bhmary emppodiaicnty of re-indkinsionyié may ®0 1ggfabikhedenibficlivery of

or@inary .skill jn t.h [ i || appreciate that a
@O Baplafiot D8RR ool AR B R Sripdmisuovst
limivddli delliveryuaat be/ecompR§iRg by Gitieiz@@ RV dntiOf BarplirtlR® composition
. admi nistered. To give but a few other exanples, a
in ag applicatipmgenee By apHsation Poiie cOMBOL MO trashsifepn the

ey Ui ad. wi Lot Lvi na. "
skir i RAR A5t ibedlcBlo AR ALY el BERR3AL Rrb &
trangderinhepdt¢nigey be uBliiddablttds ched/i Akanativall yokeadsifinullasf modified
swabs, syringes w thout needl es, and adhesive patches.
PePYSs a5¢ toslpﬁa%p@ﬁsiw@rcaﬂmglﬁy drsclerigd |am%e0tﬁﬁw?aéqmw faygrod or
pre-He8¥k§ 81 bfeRfisd LE,%?JcEe%Q‘rdn%on%u&@ ntai ner containing the
composi tion. i ng syringes may be acconplished by
filling the syringe with the conposition.

Theconposi ti on may thep be ically spread by the

spatul as or swabs, or ﬁ§9n8é8§§ﬁglled fromthe
(00838 | NGRS fAREE BRNBRESRN 08lyShicRded tdPtAAde HiRsttRBYS of specific

enbodi ments of the invention, it may be desirable to
embodirentsiednitgraplpted oy Ghaprgbdnt eyepiépt. | thesexempinslage zei intended in
an iq}%nge%rqﬁhivery area. In sone enbodi nents, such

Y9 'P & e i%ery may be acconplished by utilizing an

i nventive nanoparticle conposition in an application
Exafi@Vd LP&ldeph@S Nihcpapit FeALIIRMoPT the conposition to

a target S|€e on the skin w thout applying the
[00 5¥ipodhisicaampls priesants @epfede minppartiele gemppsitiois coripmising a

Cl early, transder nal ..pa AL o ¢t his
nangrfAliaY el RO IRP UGS TIE WO EF il Kb o have
biolpgiphli 42€isitRoe tHegkhestappiré A& ataypmaat Ly, sipraonl'y a

sel ected area, other areas nay be covered or
[001404 - ¢ AceniagreRitdedianesrilsion preprEEOB dvap PEREd s Jolleys:

Exenplification [00138] The follow ng exanples are

onl&P0img ehwebeanpibinshdieng pf Tweemdl wRe sgirred e pierite vial for 5

enmbodilitent s contenpl ated by the present invention. The

exanpl es are not intended in_aq¥ ma% to be limting.

Ex dnpmé water patiy QU g efethrnapipstert TET (KR MNP dhwas added

and stirred for 20 minutes;
e The sample was homogenized for Iminute;
e The sample was stirred for 20 minutes; and

e 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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[00139] This exanple presents peptide nanoparticle

conposi tions conprising a nanoenul sion containing a
w@ensapept | de, KTTKS (SEQ ID NO.: 1), that is kODus200D086040

have biol ogical activity on the skin structures

(Kat ayama et ah, supra). [00140] A pentapeptide

nanoenulsion preparation was prepared as follows: 800

of so bean o and 800 of T stirre
600 faaeRft |naf18?m‘5 SlﬁPng‘ipé‘Eatlomglaﬁt P%ﬁf@rs%ﬂeﬁks aving
an aQeIQ@QiBaI%CR:fsder& 108k d@bitRhTS (SEQ ID NO.: 1) was
added and stirred for 20 m nutes; The sanple was
honngenlzed for 1m nute; The sanple was stirred for

29, QoBHED: Fapfie 06 IREMBUlol e Betfufirnte Niiga RS

nanoenuIS|on was evaluated for particle size using the
Mal vern Nano S particle sizer capable of sizing
particles betwSis Range t | Rerrentef Parkigesnn  The
pent apept i de [nanoemul si pn preparation had two particle
si ze peaks havilfg24mmaver age pdbeicle 5ize of 106 nm
(Table 2). Table 2: Particle Size Distfibution of a
Pent apept i de |[Nahep@imc| e Exaifpl’% 2: Pentapepti de
Nanoparticle|Fornul ati op and Transdernpl Penetration
wi t h Bi ol ogi caloilEfibeain [ 00142]0.4Phi s expnpl e presents
pepti de nanoparticles cpnprising a nanpenul sion
contai ni ng a|pentapeph de, KDPKS,(SEQ | D NO. : 1), that
I's known to have biolog|cal activity op the skin
structures (Kafsayagenit| al, Sypea; 1 ncprporated herein
by reference). This exappl e denonsiraips the
bi ol ogi cal effjfagy, p [Ne SK{fnopf trapsdermal |y
applying a p ptlde manoparticr e, Tn th) s case KTTKS
(SEQ ID NO.: J?}Ol_lwabtﬁ‘fnl SURSY dlulx7gyet hrods| [ 00143] A
pent apept | de ranoenut bl u|| preparatton—as prepar ed as
fol | ows: 5. 6—g—af abrafac 13490t and 5.6 g of
Tween 80 wer e—stiflby i b o so880%e peoker for 5
m nutes; 58.8 g Reagent Grade water was placed in a
Exaﬁflépeal’ APEnREIEE Noo B FlrmbiRioR SRl ITHS s idr %WP@%QHOD with
was added into the water and stirred for
Bwh@muféﬁaﬁThe contents of the first beaker were added

[00{4&] t h%hl%%%nel{)]ltesprgsfentts peptlc?e nanope{IJucles Comll;]rlslng 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 ID NO.: 1).

Materials and Methods

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

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

o 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
minutes;
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wat er and peptide) and then stirred for 20 m nutes;

and The entire sanple was mcro fluidized once at
wW@3NBAspsi . [ 00144] The resul ting pent apepti dBCT/US2007/086040

nanoenul si on was eval uated for particle size using the

Mal vern Nano S particle sizer capable of sizing

parti cl es between about 0.6 nm - about 6000 nm The

t|de anoemul si on on had era
Partiezppteans st erne R Rl St s B PEGRG ., the
parw%rlaéléinﬁ@%e ad mnfgﬁe%ﬁﬁ/%? Tginges; '«[11@1%0}1145] The
tid I d wth I
Do TBre Hhal Ros Py T EnsscA SIS ng & eam
[00 L44g; ht Tharwdulting @emapetp@de darilcmhmlﬁomwiai wmﬁtas%ﬁnpt:nmcw stdedising
Tr eat nent m 0146]. A" Co tr ea was
the Mag‘f?éﬁ‘ Qgg%ge POHITSRE CHethiod e R Tiee AEERE SRt -
abo Bﬁde‘jﬁnﬁ@rﬁu@féﬂqﬁ meﬂa?atfoﬁ%aﬁ gﬁ %@é{ﬁ%e 4?ar‘ucle size

00147 ‘Ten Svm@ Webster m ce urc
of I Aenead hprappnasly Patedfithe @arguchmsveoé bmgﬁﬂ nmjporee.

i || | ted to th
00451 ofbe adisoephib Ty oRB s Sohtarpid Gt el §Gs of
skirf&edef (iBA @P@@Ammﬂﬂggoefe% oight) whd e tARednfADghiform

beddi ng and Puri na 1 chow. After one week, the
creamptd Yehdribe tTreatmenn€resar’adi gns were appl i ed:

00 ROROTIRER LTS kb deitod B8 o M e BB

Crebh ST RRRAL RCehadd Wad dddeask theWrbdesa 0l oved finger
until no creamwas visible. The mce had their backs

[00473 v e 0 o SHisa Y chsteicmice ov s A haseduihad gse ¢sch gpproginaiely 20

grar};lé {)g\trv\ell FF %{%18%28{1 %.;lr %Igg{agﬁélrr ace Hrﬁlat?(ff(‘) tﬁ@? Ea%?s for, {one week

(groap Glotisadeekie por cAgedce gohp hadatfmadl betifw )tdne pTasxe&dmmh standard
m appl i ed hei r cks with ved f|n

Cag?%? fnaigtuaamstal chn 3?@ OBYCGH @@gfjﬁﬁ%lwwﬁéfe@ thiat Rradigms

Wergg@n% with an electric shaver two days prior to the

t treatnent and, thereafter in one week intervals.
As slesgment P§oa 0] The skin fromthe each nouse's back

t d, W he ntrol or Tr n
00 A Pk [REUEPUET iy [ Seee aamis HoNHagSHY 8 he
Conliol Chfa8Epplicd ke ivacist witha glbRed FiR&nskil Mo @ﬂ(eaﬁlh@as visible.

stai ning was eval uated at a magnification of 40
The mice had their backs shaved with an electric shaver two days prior to the first
treatment and, thereafter, in one week intervals.
[00149] Group 2 (Treatment): Each day for eight weeks, 5 mice each had75 pl of the
Treatment Cream applied to their backs with a gloved finger until no cream was visible.
The mice had their backs shaved with an electric shaver two days prior to the first
treatment and, 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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using on a histologic scale of 1 to 4 for staining

intensity: 1 = alnost no staining,collagen fibrils
wowsoe/1wspy thin, 2 = minimal staining and m ni PEL/US2007/086040

collagen fibril width, 3 = npderate staining and

noderate fibril width, and 4 = intense staining and

wide fibrils. Results Histological Assessnent [00151]

The average histol ggi c.score of the skin tissue o
coll gy IS Rt R LLr s ™ ek GRS RN coNagen fijil grideh. 3
= mBdRERStRhiBg 4nd MollB@tcRiHIMALhGhRIP= iB¥n &OMRAhE 388 widdBorils.

average histol ogic score of the stained skin of the

mce in the Treatment Group was 3.67 out of a possible

4. This represents a 57% i ncrease in coll agen-staining
Rg;-lu;lnli%ensity of the Treatnent group over the Contro

G Quprolone! His@usigent for exanpl es of photom crographs
of skin tissue specinens fromeach of the Control and

[0031dat boevegrasUpyologisseers i the din Sisup strice RridsMapondct s
T SR LT R S SR SR ? BRES B on.

averagphistologic Beore of theatimedlskin dfayemideah ot egtnexaGragt was.67
o£ a hj t%:ogjc Cross-sec ion of,th? nmouse. back skin

out p %Pos\ﬁlé’ie i & ’étr%{%%?n‘b?r?dﬂp}rﬂ H%Pé‘i?s%ﬁl @ l@g%gtagmgdgt_ensny of the

Treaégll%lﬁtz i bvé%ﬁh%&ﬁt?&%‘o%.a%é\ﬁgyexl fiok 99&!&51&&& [ 00153]

IS a maj or conponent the content of the
photenticm@edphsibbskihssue xpecGoénsadgen cednéfeh¢e Costralssd d5exdment
G using two separate histologic stains (Picro Sirius Red

O Pt er ocarpus Osun) for collagen in two separate

t e SeQheAMSRinBEHLeHK By hat _had m crotomed and
[ooﬁggced on a glass slide.” [00154] Collagen content is

es $belthagkngss afgkinrbiciapess ¢y meduoad useghnblgoéaye Huekeess
he dro roline content, of. ho eni zed .
Tesl BERARTRIHEAh RE RBTRE%kn Siole R PRSI BEuygpim ot

hist6lepiceRdssisscticpifabembadd Baek okin Gt vageticeesth@dnd placed on a
Concl usi on [00155] The result show that, on average,
glasg ghderr eat nent Group had statistically nore coll agen

t ha & %6§Qgg%gkg%%§#?%2¥mqg%g&%ggic assessnent. These

controlle the topical pentapeptide
[00 B oeQullsdcans prhejarcamponcrhaflthe cor@atsfaht ExtraGdlbdarddbtrix.
effect on.the skjn.when conpared fo.a Qonéﬁg% cream

CollfReheRR{CTY itHserspremi ppt fopeaicpipigloeis TP eEHey o o and
Ptelrvombﬁglust O&uM Rt doﬁlgg&?iﬂri&% sPERAL tRES st BhACKiS ik had

out chem ca
microtomed and placed on a glass slide.

[00154] Collagen content is assessed by using the Western Blot technique to detect the
hydroxyproline content of a homogenized preparation of the mouse’s back skin.

Hydroxyproline content is representative of collagen content.

Conclusion

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

on the skin when compared to a control cream without such a pentapeptide. Prior studies
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nodi fication (Katayama et ah, supra). Therefore, these

data show that the inventive nanoenul sion fornul ation
wepabheadopenetrati on of unnodified peptide, reBul/USIVG7/086040

in effects to the skin consistent with the known

bi ol ogi cal action of the peptide in increasing

col l agen production in the skin and resultant increase

in skin thi ckness. [00156] The.results are expected to
havs syt e SRPSE SPmS PRt e A ey B SRR oy o
modifigdtiont(Kagkhta Lhi/c lsgﬁra;kimerua@a thdie dHaRhEW thdBiRURventRE

results are expected to show that, on average, the
nandgrelsioe fern@laion aeklsd henatragomof sirhedifitd penside, realtingyarefiects

han t he. e] d by..the . :
ot SR Le AR TR BRRE SRk iR hgResine
collyedrREyiRtioh imte skRnaidlresultantSkérBasthn clia mhibieheasnd

Extra-Cellular-Matrix Stinulator Effects on M ce
[00136 oudhe msulissae expactedgp shews thasrpngrverrgpetpe Teratment Group does

A ' : .
oIRGB S S0 YR SR EOTRS MRS R o s
thatdemavesigeathe STrtdimentn@acp dots e stanigtidalie noas celiigeathamrthe

of peptide in the nanoparticle on the biologica
Congof ﬁé%i&’gﬁnéﬁsﬁli‘?é‘s‘érﬁﬁi By ot oHBloRlraEYS %{'&p‘fvw%ﬁ@ Bot

' 1ﬂﬁ@gg$5 iGke. Materials and Met hods [00158]

Ina%ﬁghggg%rinen ggg%kibed Exanple 3 is repeated, except

that the concentration of peptide in the Treatnent

creams decreased a tor oftep.or,in ased by a
Exapigle by h DBk etk e G Bep e Do gy e aman Mive
Thrb @S ufis RV Ra EXRRCLESh 5 PO N b paPRIAYEEAIF VakhRs e

mce treated with the peptide concentration increased
Congynteatfoscy/ Slepiode isrthdq\deropsrtaele sti cal 'y thi cker skin

those mce treated with the increased peptide

concentration. The results are expected to show that,
[00187] aVEhRGRamp RO IEReS the ah et Wf Vdtyinkehdepictdtation of peptide

concentration increased by a factor often have

in the nanprartielgonyhabiplogics] eiiigey emnths skingd dapsdermalbeinphgag a
' oncentration as neasured by the two
pepﬁ%ﬁ%%ﬁgaﬁggStains and Western Bl ot neasurenent of
hydr oxyproline.ln sum these controlled data are
eXpectEd to suggest that biological effect on the skin
Matgpia e nanoenul si on varies depending on the
00 LI CEMhE BldcPinchl JRERbIME A ROIALALH, EXMaLtiA:
[ Egﬁ% nistr fion of Pentape&ﬁ?de Nggoparficle fb Human
con@uijaten ef paptile duthe Tekitmeiti aneggn 1is 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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[00160] This exanpl e denonstrates the biol ogi ca

effi cacy on the human skin of transdermally applying a
w@e@Bildsonanoparticle. Materials and Met hods [©01/633007086040

pent apepti de nanoenul sion prepared in accordance with

Exanple 1 or 2 is prepared and m xed with an equa

volunme of a skin cream (Base PCCA Vani shing Cream

s ST 5 S e T R bt o
the @ﬁ@@nah&nﬁﬂﬁ@@b%sﬁﬁé?@ﬂd@@ biGhe Tod AGalifiEo SRPBIAMIRYMorated.
of pentapeptide into the sanme anount of water as

Exanple 1 and then vortexing with the same anount of

R R

SkirsBives anount of water as Exanple 1 or 2 and with the
same anpunt of skin creamas was used to prepare the

(00604 at Abisexapplgrempogiasen thahiolagjeah eicery omtheannskcafs

(such as observed in
UM%w&E¥R§mﬂ¥gﬁg%6Igﬁ%g&moggﬁéfln) are enrolled in a
doubl e- bl i nd, placebo-controlled, split-faced study

mLth Igft-right random zati on. Al | subj ects are graded
oi nt scale by an observer blinded to

[0016’1? at Eﬁtﬁd‘ésnan 1§iofl 95 aI’éaem%G%r@aﬂcé Wﬁfﬁrmlmp?é(! Br2is

a sco e of 5 being s vere facial 1ines and
prep/alred’ﬁddeﬂlxéqb milthreani dqyali wnlltmeobmklm crghan (Base PEWVsnikkiag”

k skin te t re.ds al so ass ed.in ter of”
Crefyiahin) FUrRn S TR T A4 o An ATy LE (bR Lo
(001624 IhAPSRRL Xdno Bulin®Gk €@ i9RlepaRAR! dr&fink imik Reh e
a score on initial exam nation of 2.5 or greater. The

amduatel pﬁfntaphetl@n}oéb@ sang pnowy of et gs Epweplcusindghen vortexing

. andar di zed v anges and
wit AL GG o B e W B % pB R hO e Grporn
[00 EGR] e€8, ‘TintrbDCHS " dfPrebaet dly VSKbﬂn%ﬁf cSafleQeiithBof WiteBas
weeks except for a Control CIean1t can use tw ce
Exagyilg | ong andwith the sapeemayns of sigin élieamrﬁswsmd tg|prepare the

period, each patient is given two tubes of
iﬁe%ﬁ%ﬁﬁ?ﬁ%&ked "Right" and "Left"with a uni que nunerica

[00Deifle flthirtyAedithy Bloman 'Ehlg'yctaméthipn&h'rnlemt faciat inasgeuchlhas observed
e on the r t sid fa n e Left

in pﬁmg%we; n?lﬁ@ amaged plid) e cpral eﬁ oufleblind; Hqi‘):eg -cquirolled,

sphhf%l%d btﬁ@lf{')thﬁlléft-r %ﬂﬁﬁn@&ﬁzhﬁkﬁ{ A tsl%}eété)a@ %Pe{d)éd Qvith a ﬁve point

pea- si Zed" anou cream (approximatel’y 0.4 g) t
scale by fan obsteveafblinded fodomimdt etatwr &catedbofi the sealcis eldrmaitsktnovvlth

a ch{fb? f:l%hegt{g( {eﬁgﬂe%ﬂglﬁé}%s %?%Wblﬁkl%f Mrﬁrblg l% ﬁl%g)g?lfoc&lar 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 initial

“wash-out” period, each patient is given two tubes of cream marked “Right” and “Left”
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contains the Control Cream and the Left Tube contains
the Control Cream For 10 of the subjects (the
wheovshlerses Tr eat ment Group), the Right Tube conkei/us200hes6040
Control Cream and the Left Tube contai ns the Non- Nano
Treatment Cream For 10 of the subjects (the Nano
Tr eat nent Group) the Ri ght Tube cont ai ns t he Contr ol
Cream and t he t Tub cont.gai ns the Tr eat
Wil BAE ASEUAGEH ToOBRBATON MY ot BrLiar o g Qi Kight Tube on
the ﬁ%l‘ﬁ SRRQIFARK AR &-H @Je L‘éft ﬁlbe%ﬁdhell%ft%c%‘c&‘ RS £8€ rhRgl uamry N2
the treat ment protocols foll ovm ng the wash-out period.
hour mteyslels.t They, ara ms@bsf@d\maapmy R n@dsmd”tanmnh@ﬁﬂreagn at us
of & s.the her se res
oGl A ST e Yo raPe Ao TR e sou Bl sRERLRR gpher
faciblhgid ¢e@prodnets| Bbit 1056 1ARS sfjedth@hd asﬁrolRﬁsulet ﬁhe&ﬁ%ht Tube
Concl usi on [00167] The results are expecte S

contaptthe Qﬂnta@}é}rﬁ@@ an@ He Iethbubpreoatamsithe @tu‘bl (rgam. For 10 of the
subj%&gtd@;h{ %TaNLﬁ’o ﬁ{e%'E G‘i’&g}é Ghé R?g(%% TR6L E\&ﬁﬁﬁé BR 93t Cream

acl a exture or és
and alppedt Aneecdnmginothe thaﬁmﬁmﬁﬂmt drefafne rlﬁmdesof dssbyet (the

bet ween R ght d t. scores for the ntr ol oup
Nangrregipept G RWDAGHE R@g‘é Tybecniany t%@ffﬂ} Olcﬁgwa@mﬂﬁ%gfé Tube

conGARUhONLES THREReR e PeCt ed to show that the topical
pent apepti de nanoenul si on preparati on has a neasurabl e

costwetssmenf f ect on the skin when conpared to a control

a it t such a ntaet'd nd Si e cream

100 g8 e St O P R S e A & Pt et
beg@ing the ﬁeﬁﬁﬁﬁ%’bidcgis%ﬂ&hﬂg g WQ&E-OLE:%@IH(Y@' BNHdditRdAdan
Scope [ 0003 e foregoi ng has been a description of

obS@‘éﬁt bslmde@ mwtrwmﬁmtu stﬁguwféh@wbe@t entyed naﬁ’éwtsng@f:t hemsglf scores
Skll]ththEﬁ \gl‘%fé] 8heaas%rgmtelalu %neg glcehla rfl% eaﬁDPf tthF hiSh a}néﬁlcﬁﬁrges §f th@"Face.

experinmentation, many equivalents to the specific
enbodj nent s of the i nvention described herein. Those
Resylts gndfionelusionki || in the art willappreciate that

[ooir’regi'] | Oy FRAROGS e%@té@qg Ihdn Aol %Sav%&ﬁE e N‘iﬁ? E‘f?éaﬁhéxﬁr&}roup

be nmade wth parlngfro Irirt or sc
has oﬁatmth:allp pecan tiffarorens bawecmthedabhtrund Lieft ﬂahel t%mﬂuteosmreg
clalrrB [0004] In the cl |rrB ar(t11 les s

(showjfe ski 4hpoaFiise ITesp VRS Bi98 Ui diffSrece oL befega Right

and'L'%@t' L8 brithe EFRrATLLALY] Bt @ RINWSR Bh AR Gfr&ﬂm In sum,
he context. Clains or descriptions that include

thesb evwedicdohe o cxprceedrte shey ﬁlaofheetolgpdlmnap@trd@n@nm@sion

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

embodiments of the invention described herein. Those of ordinary skill in the art will
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satisfied if one, nore than one, or all of the group
nmenbers are present in, enployed in, or otherw se

WO edoenash4 t 0 a gi ven product or process unl esSPCT/US2007/086040
indicated to the contrary or otherw se evident from
the context. The invention includes enbodinments in
whi ch exactly one member of the group is present in,

enpl oyed in, or OthGFMAS el ev i ven product
o oty Phand AR ALY At Srelr bR PRSP |
withiuk gébamgefr&mﬁh ﬁﬂ% or%Eolﬁ,l o tRE %ﬁeb&t ﬂfs@ﬁ@oﬂ%ﬁ"@@ﬁr&dﬂﬁ €he
present in, enployed in, or otherwi se relevant to a
1bﬂ@wmgmkpm@duct or process Furthernore, it |s to be
der od, t hat t venIIQn enc asses
100021, 5 nt ﬁglal%%%lcﬁgtsﬁl W %an 3npeaP§rumﬁ‘§t Hbaﬁén?aﬁl QRioL frore than
one @ﬂ&s@fndﬁﬁfeﬁ td ki doatrh§Ng otiRIr@ e Ry RlentCh@h $RScontext. Claims or
descr|Pt|ve terms, etc., fromone or nore of the
desqipsions thet inthugden ‘PR hetrugmn Peof Mo meMbereT deseun 45 conpidesed
I c r
satléf%td iP gﬁ‘e ﬁg)rée ﬁl o gofqr Qg of t‘aL Zérgﬁclf g@%bgfa%n Q%ér% 3“%’ eﬁlé)@ciﬁh in,
or otm\kflsd eelémmt ra ngIGpﬂoldmttcﬁfpr(ﬁfeSs urdess dndicatadty thé b@ttrary or
claimthat is dependent on the sanme base cl ai m
othgrypse I*?&dg"ﬁtr from fhraratexhe The HivaRtigngariudeserabadipents inpphichy
h S
exaitfy &R REURAFUR! QO LAl (cliFn AR5I00Cd P bPAsq relovant to o
glveanrmodm bupiedessadtic metchoasalsd inchiden gmbddimeotspio sihidhanore than

to a of the nethods k|n di scl osed
onei Gyl o B R SO NG RR A STHEHE Ty oS4 QR Gt o @
gwéﬁrﬁrs&&t of PRt¥sS Euithéhford, 8Cis @ balhRSSodd th¥ok thvstion
evi dent to one of ordlnary skill in the art that a
encmmsrs%ohlb‘tar@hom c<i>rnbmnfs¢1§t ankpermutatignsin wlich peg or more
hrm?a)%l ng rnentts clays eescl}iI nt(ijveert%ltn(l)so dt t I%at ShY
ﬁp SO 6?”?h Rent TOm €an
frorh héaint pargioh e the ﬂéﬁ%hpﬁdih 1sﬁﬁt@@fu@§@in@@ ancAie/c@dim. For example,
recurrence of adhesions at. any of the |ocations,
any ghdmdhat dy dencpdeyh pn grotheyecl @m@@sbedn%ﬁ%@dnﬂ@%mﬁ @jymore
1 t any
i EERAD IR EPither ki 3Pt 0RO RS DR b 2T
Furtheepat) wigere drpdaintsiredite adiosiplossied, herteibn uaderstoad tmetchethods of

.for inhibiting the rmation gressj on,
usirizd e, OTBRRYIGBH O i %{ ﬁgu@f)seérﬁiwiﬁse@ ﬁ@fem&é%\mcg%%g and methods
of n?d'lkﬂ{ Drhe GHﬁﬁéﬁtlﬁpé’ccefdlﬁ £V e ALRCUSFERIBES kMo herein or

known in the art. Inaddition, the 1nvention
otha mmbhqﬂé@ewndm t’q@m e orodudve denlexs otredivisg utdmcaafrdyoromlctsh 33
hod ar,in it di scl psed herei

wolg b 81 3iah eReFERUIRE SR e ahiE 4 Sl HhGrlisiepey
woulVRhK4S IF o %QM@%IE Of [58h be luhddr§tob® tHE aNSIRhS tOAFoditHs B ath

subgrou e elenents is also di'sclosed, and any
mV@Itleﬁﬁm Eﬁsylse@lafﬂr ipbibitengohe ébrﬁm@nn,tm@grg$sm1p and/pr jegura¢nse of

h i nten

adhes% s ag % Bfe t&lm qca{s QS at‘fc{? rﬁp%uselstg a Pf &18 galtls%o ﬁ%?uss e?regﬁ or
knoQ/Ih iptiepst. lttis sloow bt ﬁtﬁierstood that any of the compositions made

e%f r%l%reho% the claims or

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 to any of the causes discussed herein or known in the art. In
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understood that, in general, where the invention, or
aspects of the invention, is/are referred to as
wW@ooupniwsdng particular el enments, features, stepsr/usio07/086040
certain enbodi nents of the invention or aspects of the
i nvention consist, or consist essentially of, such
el ements, features, steps, etc. For purposes of
inmplicity.those enbodi nents.have not been
add ot ine {RefiGn SHPTIOEHER CORP PRI FRB ACHRITIDR fo aspfthe gpethods
for rRELRICRRRhs Blclblid HiRURNt i on that conprises one or
nore el enments, features, steps, etc., the invention
[008f]so Pflowd demcetnbrdirasnted as thats, congl Miarkosh gengifetmat, it is to

essenti.al | f those el.enents, feature teps, . etc.
be 355 RP4 B Fuh uhgld of Uk Ous Rl d 88 Rlbisa
can bbb idrhi@fedd¥din thetgrb®p. L 10 ih@soumsled Shond térhttcodipki®®s” is intended to
ot herwi se i ndi cated or. otherwi se evident fromthe

h
be apeh g perani g inclision od additianad iclegnents et ltohewlddey
illdn t I r . S
undSiloolt thet, B BAL R HE R in, BF SypER PRI ARG ARHRS
referad b i @nepiisirgrfastibulerd snaifts, fdaeures) weps,icts), cettaint dnebodiments of
tenth of the U?jﬁ of the lower limt of th? r?ngefl
the yPRIEQN QrRsPechTRIERE IYFRIAN SPngst PLEUSISH ety OF Juph plgments,
iy Frse.” g
fearBle MO, o s L RRP O fiiplic BOIBRCAORRTIENS Bal R GRLE
speafid@lysseafodihng 20éc wanba béremr dilmafor eskh Einbodintehieofeth¢ jnvention

al ues expressed as ranges can ass an br ange .
that GOMRFRCSONE OF PP S EIRRE: TEARER el P RS- HIBLTTICR 46p Tredes
embDdRF GNIBaPESBEHY @nSi8Chsttile of BB HERERS, i@ﬁtu?e%{?%]iéeﬁ%’tc.

as the tenth of the unit of the lower [imt of th
[0096d nge WHeoonges ate adntdndnointstar¢ mciugdete Fumlehemercogds tonket

enbodi res i nv i on

an rticular nt ,of the . nt nt nma
undRoof B Lt ST RR AR altyRuRe SR AR B PR o
the GhdtriBndif Y @RI kdTRAY skidl ig MNdrt, vhR@S tHaCarc@RPlckgedtak Gahges
or aspect of _the conEpsitions and/ or nethods of the

can iawgﬁ:tqn@ﬁpﬁfc‘éﬁt‘gya}lu@w g}etb@ pgted Tapges ,gégi{ffegpélt embodiments of the
invafR0h.f b G feR of I il ABARATdW & it S te %g@ﬁ[ﬂféﬁ iﬂ?e”conﬁe@&’
surfiactant, any ol l, any prem x conponé€nt, any nethod
cleanlfy dictetpaothagyisanio émisstiodrandanyodeidtadless othewatanmdicated or
.can_be excluded from any one_ or re claj ns.

etc.), .
othqeypse syidspiiam dhe epnisxt eyd/onihe uggersigrding gbens ffirdinpgy skill in

the Y01 +2LicQ A€ REsc RS %ngéseéﬁ%'ys&méc ﬁ%}t%{){%%ﬁe RithRPHE ?iveﬁ lrange,
cl ude ly

aspects i's ex are not set forth explici

whenan ¢henen@paintssof\fiée sibainge afie exhresashtertbé simadegiicsfercsirary as
f.n ar. iﬁ%e conpr.i sj a popul ation of particles,

the Gur iR B TR Sy Pt S rfheRes have di amet or s

[00(PRT We Ba RIRRIO X1 SR 1R 0hdbRtadhARRY PXHITRIe bib&@hent of the
nanoneters, and wherein said nanoparticles conprises

presgnt ingengton 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

nanoemulsion, any surfactant, any oil, any premix component, any method of preparing

nanoemulsions, any method of treatment, efc.), can be excluded from any one 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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one unnodi fi ed peptide of |length between 2 and 30
am no acids that has biological activity in the skin,

WG ipsai@meous ti ssue or contiguous nuscl es. 2.pdihEs2007/086040
suspensi on or dispersion of claiml1, wherein the
majority of particles have a range of dianeters
bet ween approxi mately 10 and approxi mately 250
nanoneters. 3. The suspeniﬁon or dispersion of claim
1, wherein the majority ot'P®¥ticles have a range of
di ameters between approxi mately 10 and approxi mately

WedlR@nnanoneters. 4. The suspension or di spersion of
claim1, wherein the majority of particles have a
range of di aneters between approxi mately 10 and )

L. appt swipati@) 9 disSrviehehianepaticlss corpprisng p aardlgtpnoi particles,

di ' . cl ai : i i ari :
par P 8% SbioA A Rebic AR E Wholche BRAREA bprBhimatcly 10 and
ap ppproxiraitelyy3 00Ghaardctappamakiwhatal spidi2dopaticloet@nprisch at least
The suspensi on or.  di spersion of claim1, wherein the
e BF iupﬁw Hicgaepiidy Pty éetgvefs%ﬁgﬁag 8P apinghasidytgat has
betygis ?ic@i%ﬁ@?ﬁﬂl Bhe L¥in 1QaMdn RRP e @E@Iﬁﬁ/gu%ggmufcles.
nanoneters. 7.” The suspension or dispersion of clalm
1, wherein the majority of particles have a range of

2. di arhetsespsnbien we disperpion of ckam ) whainathe mappitp »f patieley have a
50 nano ers. 8. A suspensi di,sper si on of
nard B aders et P RES TN Ry APERisile f gp ganometers
wherein the majority of particles have dianeters

3. betmrsns@ppibadt dBp&kivn bd cand 1appeei thehejotitd@0particles have a
nanoneters, and wherein said nangparticles conprise an
unrisescrofckpmiprs bavash dBRroamaiely 4 0iaad sppfoaimedely A pprageters.
KTTKS. 9. A suspension or dispersion of nanoparticles

4, CONY sﬁxk}%%?i@n BP Hfé}éfvsiioﬁ 3¢ Qlfairg qr @vh&leﬁlsth%‘g%‘f\dgg% Bf Iozlﬂﬁcles have a

maj orit particles have di aneters
appriogei afel @hgters Oewvrdappproxinmeatle 1) aB0@pprarmmetlgl§) namoheters
wherei n said nanoparticles conprise an unnodified

pept.i de whose ani no aci eqyence conprise .

5. EVPRRASRT 0T 67 TAPSLRLSREN of hEGpar Bl P particles have o
nangRaY fl ddristers eIV dch |aPﬂro§in@e_Q&?’”10tah@ RpMoxPaitéll abesanometers.
wherein the majority of particles have dianeters

bet ween approxi nately 10 and approxi mately 300
6. nandwestarcssionrydizpesienef sliny InwhReSHEY the 81261ty 9RpRTislss Bgve a

U5 05, M550, 36 s SRRSO

nanoparticles conprising a popul ation of particles,
7. whélrteisnspchsiomay disperyioofof pamh ilcivbsrehathe ndj@itg b€paticles have a

bet ween roxi pately 10 and r.oxi,mat el ) 0
P Tt R G e oA e R D 3AH P sEn it g0ingrosfers.
unnodi fi ed peptide whose am no acid sequence conpri ses
8. KTTKsuspension 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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12. A suspension or dispersion of nanoparticles
conprising a popul ation of particles, wherein the

worgosnidsys of particles have di aneters between PCT/US2007/086040

10.

11.

12.

13.

14.

15.

approxi mately 10 and approxi mately 300 nanoneters, and
wherei n said nanoparticles conprise an unnodified
pepti de whose am no aci d sequence conpri ses

GKTVI EYKTTKS., 13. A suspensi on or dj spersi.on of .
OB T GBS R S BB e RGP s ferpeise an
wh an%id&iﬁé&%eﬁﬁh@%&éé Rhin® @éiﬁis%&ﬁc@éd&ﬁpﬁ’éeﬁmms SRL.
bet ween approxi mately 10 and approxi mately 300

nanoneters, and wherein said nanoparticles conprise an
unrddisbpesdorperstisneesigihoiseanapirtiolcs eorapsveg e neruleterantipattisles,

G(I;v\ﬂe'i:’eYlFII-lrIg%;ght 314 part&lec’s%aeg r&?al 4 rg{)etgvie?ﬁ) G 1ri Qiﬂ*ra?gly 10 and
nanopar i"Cl'es c&hpr|3|ng a popu att on o relcles
whesppidxirhitelyBj0mahdnictefs, pal whak@ssahinmopirbioet esprise an

bet ween approxi mately 10 and approxi mately_ 300
nartimadiicd peptde whetceAnHng a7id spaaparanRISs VABXET & an
unnodi fi ed peptide whose am no acid sequence conprises
WG TWP@&H& bi98nOh pPbRREIS fMarticl
of nzﬂsgglgr ticle ec%%p?i Si ﬁgh ae%ggﬁlﬁgt %h(l)% 8&%a§{nisdcflfﬂeag}c .
whevleirein tiwemamyigr oft partodlestaavt idoineserh hetevedin apppbensitely 10 and
bet ween. a i.mately 10 and. approxj matel y. 300 .
narBRerEPLCyR TineindeR il WhdlsRopt sneputic By a0
anumpRsdifi dd gﬂ@@%@@ MRS Bcid RbQRNAC ESnHIREY RNIK .

conpri ses HTGAWCKTVI EYKTTKS. 16. A suspensi on or

di spersion of nanoparticles conprising a popul ati on of
parh Pespersionpredignersiohel rrappatichys esmpraying ¢ perultinpeof particles,
di ; e i .

0T SMDELIRRI, AR XL IR S, 804 SPRERL AL o nd
c orgpproxémanlylBd0oehdmedrspapt whaciMaiienaappartclac temprise an
sequence. conpr.i ses TTKS. 17. A suspension or

di Spardifind rsptidewbpseramiap acid SeHsnFSFHRPTECH S G 3R BES.
particles, wherein the majority of particles have

di ATelBEXIRLEMRERr PP OdnBBAraLKs ddmARdndP Béﬁﬁétm%tcﬁ*ﬂérticles,
300 nanoneters, ‘and wherei h said nanoparticles

commphrarge tienmagonitydd ff pastecl peptve denwhars betaweemaprarokighately 10 and

i E R,18. A i .
o SRERSTB BT OB BrE I Pk Berh P RGOR Bt e 5t
parinnfddefed ppaEE Ao HNiABL O Iskyucate BRhprisel es have
di anet ers bet ween approxi mately 10 and approxi mately

30 RANSEKEIKSSRAd wherei n sai d nanoparticl es

conprise an
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

WGKTVIEYKTTKSSRLPIID.

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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unnodi fi ed peptide whose am no acid sequence conpri ses
gastrin-rel easing peptide. 19. A suspension or

wac@passhon of nanoparticles conprising a popub@t/Usw0D086040

16.

17.

18.

19.

20.

21.

particles, wherein the majority of particles have

di ameters between approxi mately 10 and approxi mately

300 nanoneters, and wherein said nanoparticles
conprise.an u di fi ed pept.i,de whose am. no acid

s o PO AR IS HONATPRICIS SIS SOTBERSn  or

di IPEISTQAWEKTANER&TIKd es conpri sing a popul ati on of
particles, wherein the majority of particles have

di aneters between approxi mately 10 and approximately
3007 penereeesdisperdompietaappars glics corapiopag & pepuation of particles,

co | n_ud | 0) |

CSTRIHSS mPPREL RPN b BT Byl ety 10
di speroximitcl§f300anapactischebwhasirdaii m@oparfolpsib@hprive anf
particles, wherein the majority of particles have

di amsrosificdpeptidehassinene aeidspquenes edartispl dKSmat el y

300 nanoneters, and wherein said nanoparticles

¢ O%’E{hsioéns%h WH[E;éijrsfi&‘?S‘f REBhAHE VRO 6 G QPOI%IHM?Bn of particles,

sequence conprises GHK 22." A suspension o spersion
of wizmapdhre mngjoasy afqmpndlss mye digpmperk betwean epprpaintatay é6 and

V\,herein.thte %Oorit tof E%Ltilcles have di nleters .

bet RBEK BHEF o PRI o h YN FBr 31 HRPRITY clgpgPemprise an
Nan@RRIdeil pepide WREIRINTnG atid sBARARAEIhSHRS EEMPRRSE an
unnodi fi ed pepti de whose am no acid sequence conpri ses
TTKS. 23. A suspension or dispersion of nanoparticles.

conp PISHEREOIROIE ST aen ohnappptieles epraprisipg pepHatiqyeof particles,

apbrSn et BRI Bp Rl e e dhane

wheppraximatcly J0amapantics| &sd wherpin sarl @nopdaiticlds Eoraprise an
pepti de whose ami no acid sequence conprises . i
| nt@PTodifasd. peplide Whatesiiaing peif SeRUCArS pEPRI S sdtrin-releasing

nag)ggg&g‘i cles conprising a popul ation of particles,
wherein the majority of particles have dianeters

bet ween approxi mately 10 and approximately 300 '
nan®respenson aindspeneeredhnaapatinas opapitisicg epomdapm cfeagreles,

nnodi f.i ed pept.i de. whose .am no aci d, sequence conpri Ses
| ntBIrap i PRRUDEYT PRiIS b dbdors hOg ey Gk dff and
Nan@pRIxir kS 00HARGhstcRJard! WAk OthneparBalet téth®sse an
wherein the majority of particles have dianeters

betunstadifigsineptifleracheteamigo apid sepsnexsarapréscy VSDOAPG.

nanonmeters, and wherein said nanoparticles conprise an

‘FJ,Qﬁ_gﬁsfpEr‘?s‘i'orp&p&ikﬁ%‘?sié!ﬁ‘éﬁs&nﬁﬁérﬂ&e?S&Hpﬁﬁﬂé‘§58&1&%{9&* paftteles,
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 YYRADA.

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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26. The suspension or di spersion of any one of clains
1 - 18, wherein the nanoparticle is a nanoenul sion.

wQ@7Zoos/Ths9suspensi on or di spersion of clai m 26, p@irEsmoniseo40

22.

23.

24.

25.

26- 29

27. \wh

28.

29.

30.

t he nanoemnul si on conprises at |east one oil, at | east
one surfactant, water, and the unnodified peptide. 28.
The suspension or dispersion of claim26, wherein the

nanpenul si.on ses.a single oi : :
Carh SePEROT GefaR g ar TRebd s e TSk PYadationsf pristes.
SUSPIRRSTHh P @hjoftbySPBIati Q8L 1 c AlAdRrd Betwtbe ﬁﬁprﬂxﬁﬂh@ely 10 and
nanoenul si on conprises a single oil, a single
suraparxanatelyvid0eanomeidrs: wiel wherou $1de1canppqa~tlplé@ coerseme

sus L ers on o 27 -

o PETR! a1k RESLinERe B AP T e sl TEB e st ng
of al nond, apricot kernel, avocado, babassu, berganot,
bl a€ kuspuiisi@ndr digeekiobof @@epartialde corapiging h populﬁt[tﬂﬂ o, particles,
caraway, carnauba, castor ci nnanon, cocoa butter,

cocuEin thegaaionier! pagil¢sdiave dineicrs BN aprgximaigly 10 and
eu

gefagh Iﬁ_tﬂa?‘telgu ma{g{?rggtrgfsgégg\§h fgfélé%aldn%a{ngﬁzﬁ*ﬁags comprise an

jo Jlmhmdlfﬁ@ailqlﬁptldmwmsieammnd aod sb@mwmpmwmerférom.s ea
cubeba, macademi a nut, mallow, mango seed, neadowf oam

see m nk, nu .ange, oran royghy, .
ooeg kM SRR O L NO%,, L N0E LA, o aricos,
PUNPHern $IREH ajoFHRAPSSREE ey 48 dRinffers bOSRBREYproximately 10 and
saf f | ower, sandalmood sasquana, savoury, sea
budipptesimatelyedfmanorspiers, bt whereinssaid woApartisley besaprise an
vl AR RAL G T e s RYPE oSt W Sagp reer
triglyceride; capric trlglycerlde cycl onet hi cone;
di A bydpesshiasadigicrdomet funoparecldd Oompsapg ®pypulation of partlcles
nmyristate; mneral oil; octyldodecanol ol eyl al coho

P

si IWhegsie th majogReefpagtdeshayve d @ﬂgﬁé@? pafaeen aprgP gyl f and
trig gk%%%étgg%ookﬁ%ﬁ&%& Mh%ﬁé&% in a1 neg@fgaes comprise an

trigrycerid sat urated ol unsatur at ed
oi lwmntddéfieelgfeptidd whideeansius ped sequenor catnsmes Biléh of any
one of claims 27 - 29, wherein the oil is soy oil. 32
The.,suspens.i on di sper.si on of. an f .clai
THaRERof A dop Tl SE 2o Ao d T 1 aithedh M.
334mﬁ 8818 ReNSdeBmalsidh. sper si on of any one of clains
27 - 29, wherein the oil is Labrafac W. 1349. 34. The

suspensi on or dispersion of any one of clains 27 - 29,
hei sHSReRsioR OF flisperaign of claim 26; wherein the nanoemulsion comprises at

least one oil, at least one surfactant, water, and the unmodified peptide.

The suspension or dispersion of claim 26, wherein the nanoemulsion comprises a

single oil, a single surfactant, water, and the unmodified peptide.

The suspension or dispersion of claim 26, wherein the nanoemulsion comprises a

single oil, a single surfactant, water, and the unmodified peptide.

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, carnauba,
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Is selected fromthe group consisting of
phosphogl yceri des; phosphati dyl chol i nes; dipal mtoyl

w@bosphsbi dyl chol i ne (DPPC); di ol eyl phosphat i dpdT/US2007/086040

31.

32.

33.5 ot

34.

et hanol am ne (DOPE); di ol eyl oxypropyltriethyl anmoni um
(DOTMA) ; di ol eoyl phosphat i dyl chol i ne; chol esterol;
chol esterol ester; diacylglycerol;

dhggélflgl @%h:@gg%gﬁg’f %ﬂ%li)g o ﬁ‘%’:‘f g%iﬁﬁg,:f%%g rngtton seed, emu,
po'd@él%fth@ N@eitihy pAMERERE, ﬂrasaie)é@@eeéml Bafd; %rgﬁgé:gega hazel

eth er,; asurface actlvefatty acid , SucC S pa mtic
acinit,dryssipejogobac kikui frat, tayaedindgyenidar. fgmes lighea cubeba,

d tt id id f at id .

oGS Ui B D5 LSS R LS o
S OrdRhudg@NorREOloa LA (palni, JR&H keMk], pamhmekp qieenﬁopdp‘fmew
20) pol, ysor bate 60 (Tween-60); sorbate 65

yeed Japspsest lige ém@@(osﬁ@éw OWpio Pyl Mpdesagguana,
(TV¥§9 rﬁ%)ea RGN ys%geh%{ %F@a W&P%ﬁlﬁ%ﬁ@tsgzb%&{f LARHRAY, t&

pol 0x0 a sor tan acl d est ch as

SorttHeI ﬂmstlbr tmiij;akatvetwérewalmht and whsal geﬁnbﬁis rbutyl stearate; caprylic

phosphat i dyl seri ne sph tidylinosj
spHIBY6eH P%prwﬁﬁs@ﬁﬁgf ; aw enrBIfers: lﬁﬁyl(seeiﬂ%q fipsthicone

car O C 0]
di 03(e$|t0y sg 0 Iﬁl{"r?s?ﬁglar%glgﬁq togy#)&l lds%gﬁldélbgleeg%oélroglsﬂlcone oil;

st eshox Ichm mteglychmies;yh@imm@halhemgldemdes,dmbmfac el 349; long

l&gl FEpl lyﬁ%ﬁl sg?tga r Iii f?ilgﬁlﬁ[ﬁ? a“ﬂh s | Oélﬁ éhergotfe

gI ycol )5000 phosphat i dyl et hanol am ne; poI y(et hyl ene

gl yIHel shdfdsiaR B0 Sispakiah ©F aRNesordldifls 37— BY MhbRkin the oil is soy
and/ or natural detergents having high surfactant

proplerties; deoxychol ates; cyclodextrins; chaotropic
salts; and ion pairing agents. 35. The suspensi on or

L RECDYaNBh AT A0EgE BT Al 29 ORI TR o
of medrurarhaiaftriglyadride. 27 - 35, wherein the ratio of

surfactant to oil ranges between 0.5 : 1 and

BunSigl of Aispet of S G o et g RERRS e h)él i

ratLacBrggCWU{ﬁ@t ant to oil is approximtely O 25 ;
by weight. 38. The suspension or dispersion of any one

of clains 27 - 35, wherein the ratio of surfactant to

oi IThesugnsppion pﬁﬁtsgq:rylog o any anayf ahging Y7 — 299 wheredn the surfactant

SuspensioNgh il SREHSh AR AL Mo HGFferfd: MBsfhcay BRstnes:

ap piilﬁb)lmifajzlqih%sﬁhaﬁdjﬂcbmm&ﬁ(mtl), dioleylphosphatidyl ethanolamine
(DOPE); dioleyloxypropyltriethylammonium (DOTMA);
dioleoylphosphatidylcholine; cholesterol; cholesterol ester; diacylglycerol;
diacylglycerolsuccinate; diphosphatidyl glycerol (DPPG); hexanedecanol; fatty
alcohols such as polyethylene glycol (PEG); polyoxyethylene-9-lauryl ether; a
surface active fatty acid, such as palmitic acid or oleic acid; fatty acids; fatty acid
monoglycerides; fatty acid diglycerides; 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
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40. The suspension or dispersion of any one of clains
27 - 35, wherein the ratio of surfactant to oil is

wappsoxispmtely 2 : 1 by weight. 41. The suspenBCDUSIINT/086040

35.

36.

37.

38.

39.

40.

41.

42.

di spersion of any one of clains 27 - 35, wherein the

ratio of surfactant to oil is approximately 3 : 1 by

meight 42. The suspension or dispersion of any one of
t he

e SReEEEDL PatysBie o Tiera P Sh PBRow dhdeis whnetumy

0 neyuahetfl; @'pﬁ%x@)m‘er ‘h?sorlfltéhtfﬂ%r ac(i&) BRE kR Es &rbitBASiblane
addi ti onal nEonent that, together with the
1t

s uégeﬂnsn,dYSO&ﬁc ing p@@h@itﬂylwrleatpélgsmlaadjelamsﬁ@lt sphlngomyehn;

t ray, Lip or
oL atig RS tend RO e BB S ichit MISEhEE sl 2o
adrgeribsdsedeh fkﬁcét?lpﬁmaﬁe &bal@nﬁ#ﬁﬂﬁﬁ]ﬁiaﬂﬂyl@[yc&ofﬁ Reasyl@ine;
of any one of clains 1 - 43 to the subject's skin such

t hatodgeydarsing hexadnoyt-ABigpipty @ab@ﬁ?é%alyqegolétcmler%f‘d hexadecyl

gﬁkﬂtég%tt *&Qggpylw ?etp é‘s‘ﬁ’r{%l ethﬁfferngé'lﬂl gus pensi on

or gﬂlbs;pﬁnéylemamélamnm pmig(eﬂfylﬁieagly@l)noe n«ﬂo’ilotstraartatee
hlcken ect!s skin

subj ect skin fective to S

or p%leﬁf&wfl Wéo%yﬁlerlg apgdor ngguradigrenefy aweaa&alhsw#@ct%me ps

: d |

o e AL S BB SSGUTARE LA BT SRS e aeems
lines; and adm ni stering an anount of a suspension or

di sflfi@rsgi;m:nsigfl oadgponienof agy einmef claims23 29, wherein the surfactant
sub%%ct s skin effective to treat, alleviate,

OFte, relieve, del ay onset of, i nhi bit
progressi on of, reduce severity of, or reduce

i ncrlﬂean&n@[bn bheispérsion oK iy bhdefclaithé 27A IR iaheebin the ratio of
r|S|ng steps of: providing a subject suffering
f r cﬁﬁ fagfpa @Qtlurmgés petwesh 0y Hi BidapREpEnatE ekt | bmvelght

synmptom of facial winkles; and admi nistering an

amofts HenSiof UF BEPSLR of 5n§dbl§60@ff HAifR 29T PNWHRAS B ratio of
surfactant to oil is approximately 0.25 : 1 by weight.

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.

The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 1 : 1 by weight.

The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 2 : 1 by weight.

The suspension or dispersion of any one of claims 27 — 35, wherein the ratio of

surfactant to oil is approximately 3 : 1 by weight.

The suspension or dispersion of any one of claims 1 — 18, wherein the

nanoparticle is a nanomicelle.
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claims 1 - 43 to the subject's skin effective to
treat, alleviate, aneliorate, relieve, delay onset of,

WO pdwshidsopr ogr essi on of , reduce severity of, OPCT/E8200B086040

43.

44,

45.

46.

47.

i ncidence of facial winkles.48. A nethod, conprising
steps of: providing a subject; and adm nistering an
anount of a suspension or dispersion of any one of

claijms 1 - 43 tq.the suhject's i.n effective to ..
ot ueRE R 8p isPelnied ObpY ps ity Bt < nffer sgmppising a
et fadon CAMRIRAI S Sin@RSthet togefheN veth Mgk fispaRioaGr dispBdion,
adm ni stering an anount of a suspension or dispersion

of cagajeson@cash, al, aintment, geldgray lipkiecks objussereen. ski n
effective to maintain the appearance of the subject's
ski 0. . hod o/prising steps of: providing a
subjjgglce Oéiu(f%ng?rigs%)g ‘%t?lgsrﬁqg wound; and adm ni stering an
anount gfroddiBigspabiRt®andr di spersion of any one of
claims 1 - 43 to the subject's skin effective to

treat, AAMUYPIEFIBE 2R AP RSUSHCEiPRPEISPFIHPRof any one of

pr . i 0 f . i . .
et hoi om0 AbiGF SRR Al b oo ot REHR o Blnetfs
sufdttemiedg from susceptible to, or exhibiting at |east
one synptom of hypertrophic scarring, keloids,

| ocali zed sclerosis, system c sclerosis, or other

| i
cortdPtnd: SHER RSP by excess accumul ation of the

ext r acelgrgidmgMBubjeds; addd admi ni stering an anount of a
suspensi on or di spersion of any one of clainms 1 - 43
to the subjieisterisg sk pmoedtfod@tsuspension oy dispsrsiah oé ¢iaene, of
TSR 5o bt e LRS! b PG fers s o

I nguBanaroed tidshe at | east one synptom associ ated with
hypertrophic scarring, keloids, |localized sclerosis,

system c sclerosis, or other condition characterized
by RCH, cRBRIMINGITRIPTof the extracel lular matrix.

52. The iﬁﬁﬁg a%fubj%@‘ysu%ﬁng Frofil, 21d¥Bptfidte fo, BlexBiBRE bileast
the step of admnistering Ts
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, ameliorate, relieve,
delay onset of, inhibit progression of, reduce severity of, or reduce incidence of

the fine skin lines.

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

facial wrinkles.
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performed by hand.53. The nethod of any one of clains
44 - 51, wherein the step of admnistering is

w@eooBosesrd with a gloved finger. 54. The net hopicDUSANY086040

48.

49.

50.

51.

52.

one of clainms 44 - 51, wherein the step of

adm nistering is performed with an unprotected finger.
55. The nethod of any one of clains 44 - 51, wherein

t he, st of adm.nistering is performed by a device.

56, FEIOHat HERIHE I Une of ol ai s 44 - 51, wher ein
the stepr&ida ry’sm%&tegh@g is performed with an
adhesi ve patch. 57. The nethod of any one of clains 44
- 51, whdmeiistetihg an ppugfof adminsnsipe of digpérsiop of fuiay eredof

with.a spatyl 58. The, nmethod of .any o of cl ai s, 44
" it Brk et sl S SR T oo BPYond e BpsFre B i
W tsibRcsysdin. 59. The nethod of any one of clains 44 -
51, wherein the step of adm nistering is perforned
with a syringe without a needle. 60. The net hod of any
one® BrcthodasraptAung steps ofpherein the step of

adm ni Stp%\iziﬂfﬁ iassﬁgj%&f. arged with a device that permts
appl i cat’i on of t suspensi on or dispersion to a

t ar get sidtmenisterihgen skbuntwiftalsospensipploy dispersibe of any one of
suspension or dispersjon tao.nontarget sites of the
Skicmg 4l the SgT SRR RTegE Brignum e Appearagge of the
wheg i @dilin Of the unnodified peptide perneates the
skin.” 62. The nmethod of any one of clains 44 - 60,
wherein at |east 99% of the unnodified peptide
perArewthed, edreprssngste®Re: The met hod of any one of

cl ai ns 4%0\;.(1{1510,asu eertesiurflelz;}%l I east 9%8/,%f t he unnodified
pepti de pper eates +he sﬁ(l nggﬂ. The tﬁgd of any one
of cl ai nEnAdisterif@an WhetgioT adtispeasish oP p&tioh B€any one of

unnodi fi ed gepti de perneates the skin. 65. The method
of s dmetdio the subiect a4kin digctiviherteieh allevipteggpelipsap gelieve,

th [ [ pt i in. 66. The
m=.~tel ﬁllggng?d %ér]sg%g%g Jgfrg@fogsﬁ\iﬁﬁgfth%%% u\?\iﬁ'er ein at |east
50% of the unnodified peptide perneates the skin.

A method, comprising steps of:

providing a subject suffering from, susceptible to, or exhibiting at least
one symptom of hypertrophic scarring, keloids, localized 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 one symptom associated with hypertrophic scarring, keloids, localized
sclerosis, systemic sclerosis, or other condition characterized by excess

accumulation of the extracellular matrix.

The method of any one of claims 44 — 51, wherein the step of administering is

performed by hand.
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wG@koos/1488 The nmet hod of any one of clai ns 44 pCB0$2007/086040

53.

54.

55.

56.

57.

58.

59

60.

61.

62.

63.

67. The nethod of any one of clainms 44 - 60, wherein
at least 25% of the unnodified peptide perneates the

wherein at |east 10% of the unnodified peptide
pernmeates the skin. 69. The nethod of any one of
claims 44 - 60, wherein at |east 1% of the unnodified

ept.i de pe ates the skin, 70. net hod, ¢ rising .
D Pl TR B T et Sl 5 SLowBr i he e SRR is
surdepelAf withatdsveddgdean unnodified peptide; and

subj ecting the prem x to high shear force or high

pressure honogeni zation for a period of time and under
conldictnghed ofdnypngehickinas 4 s dd peherinrihe ptep p§ pdimigiseaiingfis
any ' - 71. The nethod of claim 70,
mhéﬁggﬁngagﬁé?ggﬁgiﬁ§ﬁéﬁgle%ng the prem x to high
shear force or high pressure honogenization is
ac hitevreethd ofangraaiclofiictiraad4 od.l, wRercihitke seep bdadroinistdraigis
70, W@ergL tge,ratio of oil and surfactant in the
pr W IR E%% betSveen approximately 0.5 : 1 and
approximately 2 : 1 by weight. 73. The nethod of claim
70, THhBE R Dot eﬂﬁl drlof @1afths 4 L sangh&kinftBE 5‘[@€Bf h&nﬁlﬁ?ering is
prem x is approximately 0.25 : 1 by weight.74. The
metpsoidro¢d withiomaditssivetpatcdi n the ratio of oil and
surfactant in the prenmix is approximtely 0:5 : 1 by
me'”lqpetmetlzcgd Q IS on%tol?%pa,ir% 4&'—%'1 mwlZeorbinym k&b O M}Sinrs?tr{n% 1S
of oi1and Surractant ih the prem X 1S a rOX|na%éfy 1
Ipebpriaed @ith a spfulaThe met hod of claim 70, wherein the
ratio of oil and surfactant in the premx is
approximately 2 : 1 by weight. 77. The nethod, of claim
7o,Thm7é${E@4?0%/ HY Of ST 8 I SAndNSERHAE HER ! Fmipiering 1
pret-& rLQyl.jately 3 : 1 by weight. 78. A nethod
fo f%g%§1?§?ﬁ§%ﬁﬁﬁndified pepti des that inprove the
appear ance of skin, conprising steps of: providing: at
| edldte m@tho@affmiy@n@fof slaims 44nd 1, 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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at | east one suspension or dispersion, wherein the
suspensi on or dispersion conprises at |east one

waowedidsped pepti de; adm nistering the suspensPONUSI007/086040

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

di spersion 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

75, (i fbefot i e s Thc P bere 6 1SR lcipfiored

Iﬂquﬁ&§ drhRaeppRakaNce of the sanple of skin. 80. The
met hod ? claim 78, mherein the control substance is a

substance that does not ﬂfrove t he appearance of the
sardlcanghodaf gity 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 oil 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 oil 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 oil 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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