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ABSTRACT
Described herein are compositions comprising shortened fibers of poly-N-acetylglucosamine
and/or a derivative thereof (“sNAG nanofibers”) and anti-bacterial applications of such
compositions. The SNAG nanofibers may be formulated into compositions for the prevention
and/or treatment of bacterial infections and diseases associated with such infections. Regimens

employing such compositions are also described.
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ANTI-BACTERIAL APPLICATIONS OF POLY-N-ACETYLGLUCOSAMINE
NANOFIBERS

[0001] The present application is a divisional application of Australian Patent Application
No. 2013202332, itself a divisional application of Australian Patent Application No. 2011239466
and claims priority to United States provisional application no. 61/324,657, the contents of all of
which are incorporated herein by reference.

1. FIELD

[0002] Described herein are compositions comprising shortened fibers of poly-N-
acetylglucosamine and/or a derivative thereof (“sNAG nanofibers”) and anti-bacterial
applications of such compositions. The sSNAG nanofibers may be formulated into compositions
for the prevention and/or treatment of bacterial infections and diseases associated with such
infections. Regimens employing such compositions are also described.

2. BACKGROUND

[0003] Currently, antibiotics are a standard therapy for bacterial infections. However, some
individuals have an allergic reaction to certain antibiotics, others suffer from side effects
associated with antibiotics, and the continued use of antibiotics often leads to a reduction in their
efficacy. In addition, antibiotic therapy often leads to the emergence of antibiotic-resistant
strains of bacteria. Accordingly, there is a continuing need for new anti-bacterial agents that are
effective in fighting infection without generating resistance or reducing the efficacy overtime.
There is a need for non-antibiotic anti-bacterial agents that can be used in clinical settings, e.g.,
in the treatment of infectious diseases of the skin, digestive and respiratory tract, and in wound
treatment.

[0004] Wound infection is one type of bacterial infection. Wound infection is a major
complication, especially in patients with chronic disease such as diabetes or during
immunosuppression. Such patients have disruptions in appropriate inflammatory responses,
including the migration and recruitment of neutrophils and macrophages, which predisposes
them to increased infection (Singer, A.J. and R.A. Clark, 1999, N Engl ] Med 341(10): 738-46).
In addition, bacterial infection can lead to impairment of wound healing and sepsis. Given the
ineffectiveness of many current antibiotic treatments and the increased prevalence of antibiotic
resistant bacteria such as MRSA (Methycillin-resistant S. aureus), new clinical treatments are in

high demand.
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3. SUMMARY

[0004a] In one aspect, the present invention particularly relates to a method for treating
a disease or a condition associated with a bacterial imbalance in a subject in need thereof,
comprising topically administering a composition comprising shortened fibers of poly-f-
1—4-N-acetylglucosamine (“sNAG nanofibers”) to a subject, wherein the SNAG nanofibers
are less than 10 ym in length, wherein the SNAG nanofibers comprise 70% or more than 70%
of N-acetylglucosamine monosaccharides, and wherein the SNAG nanofibers do not have an
effect, or substantially have no effect, on bacterial growth or survival of Staphylococcus

aureus bacterial cultures in vitro.

[0004b] In another aspect the present invention particularly relates to a method for
treating a disease or a condition associated with a bacterial imbalance in a subject in need
thereof, comprising topically administering a composition comprising shortened fibers of
poly-f-1—4-N-acetylglucosamine (“sNAG nanofibers”) to a subject, wherein the SNAG
nanofibers are from about 1 ym to less than 10 ym in length, wherein the SNAG nanofibers
comprise 70% or more than 70% of the N-acetylglucosamine monosaccharides, and wherein
the SNAG nanofibers do not have an effect, or substantially have no effect, on bacterial

growth or survival of Staphylococcus aureus bacterial cultures in vitro.

[0004c¢] In a still further aspect the present invention particularly relates to use of a
composition comprising shortened fibers of poly-f-1—4-N-acetylglucosamine (“sNAG
nanofibers”) in the manufacture of a medicament for treating a disease or a condition
associated with a bacterial imbalance in a subject in need thereof, said treating comprising
topically administering the medicament to the subject, wherein the SNAG nanofibers are less
than 10 gm in length, wherein the SNAG nanofibers comprise 70% or more than 70% of N-
acetylglucosamine monosaccharides, and wherein the SNAG nanofibers do not have an
effect, or substantially have no effect, on bacterial growth or survival of Staphylococcus

aureus bacterial cultures in vitro.

[0004d] In a still further aspect, the present invention particularly relates to use of a
composition comprising shortened fibers of poly-f-1-—4-N-acetylglucosamine (“sNAG

2
(Followed by page 2A)



06 Oct 2017

2016200853

nanofibers”) in the manufacture of a medicament for treating a disease or a condition

associated with a bacterial imbalance in a subject in need thereof, said treating comprising

topically administering the medicament to the subject, wherein the SNAG nanofibers are from

about 1 ym to less than 10 um in length, wherein the SNAG nanofibers comprise 70% or
more than 70% of the N-acetylglucosamine monosaccharides, and wherein the SNAG
nanofibers do not have an effect, or substantially have no effect, on bacterial growth or

survival of Staphylococcus aureus bacterial cultures in vitro.

[0004¢] These and other aspects are described in further detail below. Aspects not the
subject of the present invention are described herein for completeness and may form the
subject of the parent applications AU2013202332, AU2011239466 or one or more divisional

applications.

[0005] In one aspect. described herein are methods for treating and/or preventing a bacterial

infection(s) and/or diseases associated with or caused by a bacterial infection in a subject.

[0006] In certain embodiments. described herein are methods for treating a bacterial
infection in a subject comprising topically administering a composition comprising sNAG
nanofibers to a subject. In some embodiments, the subject is diagnosed with the bacterial
infection or displaying one or more symptoms of the bacterial infection. The methods of
diagnosis of bacterial infection and symptoms of bacterial infection are those known in the art or
described herein. The bacterial infection may be a skin infection. a gastrointestinal infection. a
respiratory infection, a urinary tract infection. a reproductive tract infection, or infection of any
other organ or tissue in the body of the subject as described herein. In one embodiment, the
infection is a nosocomial infection, an MRSA infection, a Pseudomonas infection, or a C.

dificule infection.

[0007] In certain embodiments, described herein are methods for treating and/or preventing a
disease associated with a bacterial infection or a bacterial imbalance in a subject comprising
topically administering a composition comprising sSNAG nanofibers to the subject. In one such
embodiment. the method involves treating and/or preventing a disease associated with a bacterial

infection. In another embodiment, the method involves treating and/or preventing a disease

2A
(Followed by page 2B)
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associated with a bacterial imbalance. for example. an imbalance in bacterial microbiota as
described herein. In certain embodiments, the methods involve treating an existing bacterial
infection. In some of these embodiments. the subject to be treated is diagnosed with a disease
associated with a bacterial infection or displays one or more symptoms of such disease. In other
embodiments. the subject to be treated is diagnosed with a disease associated with a bacterial
imbalance or displays one or more symptoms of such imbalance. The disease may be a skin
disease, a gastrointestinal disease. a respiratory disease, a urinary tract disease, a reproductive
tract disease, or disease of any other organ or tissue in the body of the subject as described
herein. In some embodiments, the disease is a skin disease or a gastrointestinal disease. In one
embodiment, the disease is associated with a nosocomial infection. an MRSA infection, a

Pseudomonas infection, or a C. dificule infection.

[0008] In some embodiments. described herein are methods for preventing a bacterial
infection and/or a disease associated with a bacterial infection comprising topically

administering a composition comprising sSNAG nanofibers to a subject. In some embodiments. a

2B
(Followed by page 3)
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mfu Hon o event & e:izxeim agxocigted with & basteriad é:n:f‘ﬁfzfia:m; in apsmﬁa smbodiments, 8

composition comprising sNAG nanofibers s admibivistered 1o & subject with o wound or 8 subjeat

who has undergone g surgery. Inose eimbediment, the composttion s sdounistored o an

frmmsesnipramised subleot, I some embodiments, g composition comprising

nanaitbory b sdnanistonsd o wound, whoees the wound s @t h;s@b sk of bactorial infection. o

cortatn erobodirments, the wound 18 an epen wonnd, The op

punchers wound, 2 liworation wound, o abrasion, s out, 8 p-eﬁ';aftz?sﬁtim wﬂmzfﬁ & mrg&:&iwmﬁd

arany other wound. To cortain embuodimons, the wound may be s punctors wound, for exarple,

8 mdgre weund ihat is omssed by o bemodialysis provedure or 2 catholerization procedurs. In

such eonbodiments, the subicctto be troated may have boon disgnosed with & homoslisbysis

rodated or catheterizationaslated infection. In oné embediment, the bacteria) infeotion sndior the

ssociated with 4 beclorial infoction o b srovented by a oAU composticn s il in g

weangned. T ove such ervbodirment, the

b

wound {e.¢., anapen wound) or ix not associated with »

bactenia!l inforton andior the discuse svsoniatpd with 2 becterial infoction i not eithe site of

wonnd {8, not at the site of g open woumsdy

IR In some embodiments, deseribed hersin are mcthods for treating a bacterislly infected

wound i & subject, conywising tag‘:zc&;i%y mimmmtazm% # composition wm&mmg sMAG

sfii‘{égﬁmaﬁ wifh & bastenal 'i.ﬁ:faciisa}n; ma‘mpi&,a Sn o Mo symptons of thc becterial infuction,

i covtaln erbodiments, the wound i3 a0 open wonsd, The opon wound maey Be o gusishot
wound, & puncture wound, & lecoration wound, an sbrasion, 2 cut, 2 penetnion wound, o
surpiosl wound, o sny stherwound, In cortsin enbodiments, the weaund may be a punciurg

wound, for example, 8 punchies wound it is coused by 8 hemodinlysds procedine o g

cathetorization movedure. o such srbodiments, the subject to he trosted miay have been

diggnosed with & homodislyaisyrelated or cathelovization-elated infection

HHNBE Baoteriad infrotions © be troated o peevented uaing the maotheds desoribed horetn
inctude infoctions with bactoria of one o s of Be foll swing pemeses Serdetell ﬁ;z@;rs?'gfg?&_‘

i

Rewpsils, Camprvlabgorer, O s’;m;zw s and Clambdnehvlis

Entervoncons, Escherich



10 Feb 2016

2016200853

5

Lsverin, Myanbuotoriun, Mycoplesme, Nelserta, P Retesta, Sulwonefla,
S, _g, o, ffb?s..i}?z;s}. ewers Srepirorig 1?'?5%@@?&@?@@3@3& §?'-’?:§>3>‘_z}:z; and ‘E‘ez,ef-‘;ﬁ;isz-z?ﬁ, in some

% disease sssaciatd with

an infootion by bacterls froroone or maove of the Usted geoues of bactedy, or oo oy moeg

svmmptoms thireof

9011 Bactesial infections to be treated or provented using fhe methods described berein aleo

molude infortiong with bacteria of ane or more of the llowing speciest Bardfiy antrasiy,

Boveorella pernosts, Boreclio burownrieri, Bepwlls ag:é?g}f'a;;:;@; Rrucatls canls, Brecelle el

(e aié}gé:;‘.ﬁm*fﬁgﬁ; Enteroco

Escheriedin wéfé- Sranciseile .;fis-‘»fzé;ﬁamiaﬁ-& Hawmwophilus R oy él-ss;-em el

rnsanphile, Leawossivg prsiwngsh

flo, Leptapieg Snterrvgans, Listeie mom

Myoohuererinn oo, Mycobaererim suderonlfunds, Mycoplovma protonoias, Neisseria

o rhrene, secin mesingiides, Prondomunay qevuginase, Footews arebilis, Rivketsia

slebersstd, Selvemelle ke, Selnonslin toplivurivs, Shieeils sondel, Suplvlnresus durdns,

3

Samaiecncons videraidls, .E?@gi?ﬁ;é:’if}@éma‘?ééﬁ- sepnunioRs s Sireivoceness apetactis,

Srepieress prensionie, Sreptovocons pyaveney, Treponeme palfidus, Fibeia choleres, snd
SR 3 w 3 %

%

Yarsinia msa‘;sa in some cmbsd;mcmo & ’%M} mmpmzfuﬂ may be wws‘ o mai &ndmpz\,mm
baxﬁ{ei“ﬁ‘rﬁg B ORC OF MO sYmpions t}imré@fi

ML Do conain ombodirsontss the basterial infection 1o be tosted o provensd asiog the
methods deseribed hornin i an MBEA infootion, g Puendamony infoction, or o O oJfonde

infection. In some crbodiments, s sNAU composition may be used to toat andior provent g

discase associnied MESA infection, @ Frewdonianas Iﬁf.’i’"ﬁ':’:éﬁiiii'{}ﬂi_? ot 8§ difienle infection, or ong

or more sympions theroof symptom thereof

H3E Do covtain embodinrents, the bacterial infection to he treated or prevented using te

methods described hornin i capsed by baotoria that are knowrs to one of prdinary skill in the an

10 be resistant {0 2 standent anti-hacterial therany, fbr exarmple, mustant o one or mote
antibdotos, n one ombodinen, the bueteds! infoction 1o be eated or provonted using the

mcthosts doseribed bersin 1 MESA, cg, 2 nosocomisl MBSA . biserre embodiments, s sNAG
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ase sssootaiod with s nfochion by

h@:ﬁz&riamwi stant to one oy mere antibdotion. In ong conbodinen, & sSNAG composition may be

wsed o foat andfor provent o discase sssoviated with MRESA, o, sssoviaed with ¢ nosocomial
MESA

014 Thesubleos i be trostod using the metheds doscribed hereln may be o mammald,
preforubly & human, The sebiect can also bea Bvestock amimal (e, » chicken, 8 tow, apig, 2
pout of 4 pat
A

St 2 dogor g catl, or soy other wimal,

SN A nanofibors contorpdated o the methods deseribed Berein may be of

varying fonuthy, widths erd molooular weights ws describied in Seotion 8.1, infhe

ments, at loast or more than &80%, 708

embodivnents, the majority fand m cortsin enbedt

Q0% D555 or 999 1 of the sMAG nannfibers, or TG of the sMN AL nanofibery, are betwisn
shout 11 18 pman longthe In some ambediments, the mgiority {and in cortaln embodiments s
teant o more than 6084, 700, RO%G, B0%, 9596 or 9% 1 of the sNAG nenolibors, o 160% of the
3™ &L nunofibers, ave between sbout 2 o 10 nm, or 4 te 7 wm io longth. The sNAG nanolibers
af the deseribed fongih can be obiained, for cxample, o5 deseribed bolow in Sectinn 5.2, infe.

{88161 In cortuin ommbodimentx the s

AL nanafibors sxcfia pmduceti b‘*« tread iatmm ti?\

wammy treadiation, of poly-Neseety
e aMAG manolibors am g&'zfe:;;dium{i. i:w iwg&iﬁaﬁim of the -m}iiy«;?s; Ei:---v--?4.~:'E‘<é~as::§::i;§g-§-gﬁ peosmingG Eﬁ' the
form of deted fibers {oog., ot 500-2,000 ey, or frvadistion of the poly-g-1 4N

";;,.is;;t::@rs;«im:;if;: in the form of wet fibure {o.g., at 100-300 Rg\,*}

cmbodirnnnd, ﬁi’;;z*:- sﬁ%‘fie'ii;’-‘sj{ﬁz-'zfz;gmf?ii?sr: Sy be dm‘éméi T Efiié‘is;-mziigﬁi&,, amgia.mgm: {}::-,g;g &hi'if(‘é‘i}}@_
fungus or any other soume

10018]  Inone embodiment, t

o sINAL nanoiibars comprise Neacetylvlusosaming

monosacchariton sndior phicosarnine moncsaccharides, whersin more than 605, 709, 8%,

S0%, 935, o

'>¥:§M‘> Qf g:}i’ B

5 of the manos sefibiors wre Neacetylghucosamine

movgsachbarides. In snother smbodiment, the sNAD nanofibers commprise Noscetyllusosaming

smemesaocharides and/or glucasaming monossccharides, whereln more thap 70% o the

monossecharidos of the aMAG nanofibers am Newvetvlplurosamine monosachharides,
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W01 In cortein embodimendts, the sNAG nanafibers used fo the mothods deseribed beredn

doe oot ave an offoct on bactorial proweh or survival of Sspdvlorocons eerens bacterial cultures

in vitre, or substantially have wy effect on bacterial g gimwh o survival of Sanbelvosoons @ivews

- cultures i were. In soene embodiments, the sers veduce hacteriad growth

ar survival of bactorlal cultires fo wites by less thee | log, 075 log, 8.5 log, .27 bog, @.ﬁtiﬂg’@f

8.1 log, e, when Sapdy aex bucderial cultures are trestodfincubated with the SNAD

o foats for the offoct ol sMNAG mnebiben on bag

sanofibors iy wera, Th torial prowah or survivad

i

and the ovaluation of the rost rosulls wee dessribed, for cxwnple, 1o Secton 5.1, BExample 2 {og,

Seotion 6.2.2.5) snd Figure 11E, b,

NAG nanefbors ssed in the methads desertbod havein

ArC RORAIcHVE in f}is:}:j;ﬁiﬁ?;“g&Ea‘;%}‘iiﬁii_f;z’ test or tosts. For saample, the sNAG nanofibos used m

the methads deseribed heredn ey be nomerosctive when tostod in sn clition test, an

ivtranmsenlar rophentation tegd, an IntrRcuiancous s or @ systemie teat T soroe embndinenis
the compeasitions duseribed hovoin are non-resciive when tostod i an elotion &84 an

intramusoular implantation tesf, an Intrecutancons fost, or o wetomic tost, Tn oiher ebodiments,
!

olar implantation tost, an waecniencous 188 o & systemic test In

the $RAL nanoBibers used in the mothods doseribod herein have Grade 0o Oeade 1 when toated

o

i an elution tess, s Intrame

yet anothor ermbodiment, the aNAG nunofibers nsed in the methods desoribiod hereln are ot mogt

afi srpemic rraction or an ritatien, e, ul the site i.?}f ap;:ia ation. o other ?’mﬁﬁﬁlmcﬁizs,, the

compesitions deseribed herstn canse ot most o mild sllorpenic resction or & mild irvimtlon, g,

at the e of -aj‘;}-;ﬁii:z,al‘i'ifm;.

& symplonm e,;fi“ afind

ssuitus niembranes

&



10 Feb 2016

2016200853

powder, an ointoent, & ovoam, & paste, 2 suppositery, ot g gell oosome embodiments, the sNAG
nanofibers or Composiions Somprsing such nenotibors are formulatod as & oream, 8 gol an

sintmce, & wernbratie, & povwdern, € ApTeY, OF & SUppostiory.

{r ancther aspeut, doseribed herein are compositions for use in the mothods des

senbodiments, the compositions described Bercin compriss sNAL nanofibees and one or moie

additional sotive ingrodients useful in proventing sndfor troating 2 bucterial infoction, » discase

assoclatosd with o bacterdal infoction, or & syrpdom theveofl T some grbodirscuty, the additional

aetive inprodiont i o anti-becterial sgont, Such wdditionat anti-basterial apent may be an

i by another endbadiment, such addit - Inovet another

g

ernbodinnont, the compositions desonibed heren do -;;@-é;: oo §‘§E‘3%ﬁ an antiblotic. Inyetother

corbodimess, the compositions deseribed heredn do not comprise any aclditions! satisbactarial

agent. Inone enbodinent, the compositions descrbed heredn comprise ths 8! fiere ag
the only achive inprediant and do not compwise any sdditional acfive ingredionis,

190230 Inspecific ermbodiments, & composition comprises the aMAS

£ nanodibors and an

ations of the

antibiotis. Examples of sntibiotics that can be tsed e the comp invention mclude
micrelides (oo, ervthwomyein, 421&?&1{3}%%1&; aminoglyesides {o.g , smikacin, pentamicin,
cephalosporing (e, cofadendl, oofaclor, coftaxitme, cofapimel

i

cvclinel, andfor sarhanenes (e,

e

neRnYein, -si‘:fa_g;a‘ém‘nys&sf;;

fluereguinolones {o.g, ciproflosacih, i-fwfii:}x:aééﬁ}g poninitling {z.g . peniciliin, empiciliin,

srmoxiciting, tetracyclings {e.p., tetraoyeling, dovy

smrgpenony, niponond. The shAG nunefibers and sgors desoribed herein muy be wsed o such

son comprises the sMAG nanolibersand an

gompositions. In sowe ambodimonts, & pongy

agent offect

ity dreat or provent or commonly used 0 troat or proventan & awrer infoction,
MERA infoction, 1 Reewdomenas infoction, ora U diffcede infostion (o0, a0 antibietic affective
apainst oy commondy uaed againstsuch infsctivns

4 in

J0341 1o other cmbodimonis, the compositions deseribed heroin s ddmama

cosfanciivn with one oy more addittonal anti<bactorial spentiy

some ombodiments, the sdditongl wri-bactorial agent or therspy §s an amtibiotic fogu g %mrgfiaad
antibintic thevpy for the bacterial hibetion or 8 disease sssoninted with 8 bacterial infoction to

Be treatod, us Enown inothe st or desenibed horoiny nosoone crbodhimonts, tho additieonal anti

Fisoan agent offertive o treal or provent or commomby wsed 1o rear or provent an &

ok
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the additienal therapy s administered bs,fﬁm &imui&mwmi ¢ with or eeftcr sministration of »

sMAG navofiber composition. Iy vet another embodiment, the compositions descrdbed borein are

set sdministered in conjunction with any other therspy, o, ot sdministorsd in conjunction
wath ey antibiotic,

31 Terminslogy

§§i’¥2§} Az wued h«,mn ;é;;}:; torms “aMAG nenofiber, VAN AL TTaliderra o YTalvmed”

2 usnd mtarchengeably o rofer to shortened Tibars of podyae

‘%ﬁﬁ?};igimﬁ.@&aiﬁﬁm andbior devivatives thaeof

MHRISE  As used herown, the oo Vabout” meuns @ vange around 8 given vabie whevein the

resndting value (s the same or substanially the same dog, within 1030 5% or 190 s the

exovessiy reoited value, In one cmbadivent, “ehowt” means within W% ofs given value o

ranpe. o another embodunent, the e “about” msuns Wiihizzz Yo of s given value orvenos. In

v “abont™ eroses within 1

anpihoy gﬁrﬁ?b@{ifimc:;m fhe af s given value or range.

HHIZTY  As used hovon the torms Mdivvase Ydisorder® or Veondition” sre wied

fntorchan gccs‘i}i& 4 refer to a mediond mndztwr; ina suldect In aospocific embodiment, the

disease s the pathological siate assouinted with or vansed by & bacterial infoction,

s, the torm “hactorial infection” mows the mvasion by, wultipliceton

amdior prosence of bugteris i cell ar sﬁ;;%:jeg:t;

RN &g used hovoin, the numerio torm Mo refors o log e

A3 w«mti herein, the torms f?m’s':&imw zmd “herapy™ van rofbr o any potocolis)

r apent{s) that can be used in the provention andioy
frostrnentof g "E*sa.;:fa‘;‘riai infoction or ¢ symptom or condition associnted therowith, In contain
embodiments, the term “therapy” refers fo w sNAL 1o g pharmacentical compoaition

soutprising 2 sMNAG nanofiber(sy. by other embodiments, the torm “thenpy” refers 1 & thorapy

eibior than o sNAG mmoiThoris) o s nharrmagentical ~§3mg3z33,;23m GOTPNIBING &

(%) In apecific conboditnentsoun “additionad therapy” and “additions! therapiod” refer

oy u therayy other thay s aMAG nsnotibor{sh or 4 pharmacsutival composition comprising &

sMAG nanofiber(sh To a spooific ombodiment, the therepy tncludos wse of 8 sNAG nancfiber(sd

o pharmaceutical composition compristag a sNAG nanofibor(s ) as un adjuvant therapy; for
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example, using o sMNAG nanofther composition in conjunction with @ drog thorpy, such agan
antibiots, sudior other therapios useful in toatment anddor provention of & bacterial infeetion or

# symiptom or condition assesiated thorewith,

As used hevein, the term Veffecive amount™ in the context of adoministening a sNAG

iy in g

w subfet refers o the smountof 3 sMAG axnoliber that res

srapoaiio effect. In specific ensbodiments, an Ceifective ampont” of 4 sNAG

nanofiber refors oy an amount which is sufficiont o schiove at loast ans, twa, theen, four oy more

fﬂﬁ{ﬁf{@ﬁ RIS OF MnTe Symnoms associuted therewithy vid the provention ordd ,,Eﬁy abthe g gm;;kﬁmn

of g rosistant Stealn or straing of Bacterin sereduction of wntmber of resistant straing of bacteria

gonerated: {vii} the provention in the mowrence of a hecterisl infoction andfor one or owre
symploms sssecisted thorewiths (viils the reduction or elimination in the hacterial cell
pggm.izaiiﬁﬁ;; (i the roduction in the ﬁmfm;izty andior duration of u condition caused by o

ciated with g bacteriad infeotion: (%) the reduction tn hospitalization of ¢ subiect, {x

raduction iy hospitalization lengihy ) the worease in the survival of 8 subjecy (xitl) the

erthancement of inpwovement of the therapoutie offoct of another therspy: Doy s roduction in

woetality; {xv) the reduction or climination in the spread of the bacteria from one subjot o

snother subloct, of pne organ or Hssue o smfiizgez mgm ar iiﬁmm; ijxsai}. the ;smwmm ol

inereass in the number of bag
hacterial infectivn oF One OY DIYY @ymm@mg awmwmﬁtﬁcrcmib {xvi iéijs‘ the reduction in the

aumber of symyroms assoiated with 2 becterial infection: Guxd the roduction in the dumton

sndior severity of w condition caused by or assaciuied with 8 basterial infocow { ;m::;;j}-iiixsz

fnhibition orroduction in eodustion of & becrenal dn or toxing associated with a bactorial

induction of ii:»" gxpression of e o niots pootoins that see benetici! forg ic:it‘mm- oF mﬁw tion

N nr Gfig O g

il ind yrpoms sssosistod thevewith (Ravi) the mduction in

ma biﬁ

2
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argan falore associated with & hacterial footion o a divease assosiated thoresiths fexviiy the

prevention of the onser. dovelopment o repurrencs of & condition cansed by or sssocisted with o

bavterial tnfoction; sndfor oovlily Improvement in qua Eiﬁfy of e ay assossed by methods well

koown o the st eg., 8 questionnaire. Ty specific embodirents, an “effective ampunt” o'y

sMAG sanofibor mftes to an amount of & sNAG nanofiber compesition spocifiod heveln, eg., i

'{é}ﬁ?ﬁﬁrg An m@aé heredn, the term “elderly humen” rofirs to o fusnan 65 ;:;ax*« arplder,

a3y As used Hereln, the term

vz adn i voters vears or older.

034 As used horon, the torm Thuman child " refors o g fé”és‘g;:m;ai:i';; that is | your to 18 vears

A ymed herstn, tie term “hurman infhnt vefors to 8 nowborm to 1 vewr old vear

As nsed hevein, the terar “prematore human infant” refers to 8 newbors in Lyewr old

yoar humsn who was born of tess than 37 weoks peostativns! sge (o.g. before 37 wooky, 36

woeks, 38 weeks, 34 woeks, 3% works, 30 wooks, 31 weeks, 30 weeks, 29 weeks, I8 wosks, op
Joss then 3% woeks of prognaney
RS Asnsed hevew, the term “humn ddier” reforstaa e that is |year o 3 yours

aid,

FO0381L  As used beroin, the form Smsjonity’ refers to grestor than 50%,

including, eon, 303%,

388, pe,

IB038F  As used horein, the tevm suby

Fe2

ot and Ppatient” ang wasd intprchangesidy to reler o

an spimal foue, cow, horse, shoen, pie, chicken, turkeyoousil, cat, dog, mouse, et rabbit, puines

pig, wio b In e spoaific ombodimens, the sublect s & mammal such us g r‘m;;;grimai& ot s primate,

o

2.0, s humn, Inspeeific anbodiments the subion! ts & human, Beo Suetion 5.5, v, for moae
nformation conosming patiants trestod dn acoordance with the methods provided borein,

048] As used horsin, the sorm Vow expression,” in the context of oxpression of a gone

(g, bused on the fevel of protein or peptide produced by the gened refers o an expression that

is Loy thun the “sormel” oxpression of the penns I g speoific cmbodiment, “low expression™

reften oy exprossion of g gone that 1 foge than 809, foss than B0, less th T390, loas than 70%,

Tosy than 65%, loss thar 608, oss than 8595, less thun 50%., loss than $8%, loss than 0%, oy

than 159, loas than 30U less vhan T3% or loss than 20%6 of the Ynoma ! expenssipn of the

10
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wene, 1o anather specific embodimest, “low oxprossion” reters o expession of & pone that s

shout 2090k, sbout 15-1old, shout Hbi, sbout Sofubd, ubout 4-fold, sbout 3-0old, showm 2«

fold, or shout 1.3 fold joss than ii}y “normal” expression of the gens,

HHEL Figure 1. Monofibers stirnadaie Akt | activation, s upstrosm ropalador of Biel. (4%

fonof
fod control CSUR™ ar Akel

Western blot analysis of phospho-AkS it vesponse 16 NAG and sNAG stirquds

starved BOL (8 RBPUR sosbysis of 8O infucted eithyr with scramb

T

gnd B2A as v loading control. (0}

s b Akt

SERMA lontiviruses snd assosand for cxprossion of By

Sehenvativ of o sigmal teansduction pathw ay tramaducing » signsl frorn SNAL nanoBib

Btsl and Defonsing,

0421 Figere 2. Delaved wound hesling in Akt mill snimials is paotiadly rescned by
Tabiderm treatmient, (A} Representative images of wounded WT and AT null mive with and
without treatment of Taliderm, (B) HAE stabning of represemative manse skin sections from
day 3 woumds

19043 Figure 3 sNAG nunofibers stimulste oytokine wnd defensin exprossion i nrimary

eudothulial colle. (A Insunshistochenisty of BU trosted with op without sNAG wsing #n

in the seoration of edefonsing 1-3 {aerum starved, trosted with § pgdmiar 10 ppimd SNAGH
i Reg Figure 4, sMNAG nanefibers stimulate dofonsin cxprossion g%ixmarjf cndethotial

s LA and (B Chuanty

golls froan Akt dopendent m

BCar”) treated with or without '-,ifj"'{‘*&é:‘zag’”‘i};@_ with or without PIORGSS)

PO Wortnanin (PDK nhibior, “witn Y or infectod with g soramblod contrel UBCR L or
AR CAKTI ahRNA lontivirnses and assessed for expransion of the genes indiveted.
jaugsl Figare 8 sNAG nanofibers stimulate Bodofonsin 3 mmﬁ,,xmn i mnuse
keratinocyies. {43 Immenoflucrcscent staintig with fdefinsin 3 {visible us bright staindug in

he U i':?‘i;ghi Band pancl: see, ng., thick white wrows) and bvolueria antibodios of paraffin

o catsnons wound sections from WT and Akl noll entmals on Day 3. (B}

roscnnt stabning using NiH e ool softwarn

(TR Taliderm Alti=akel sy (07 bovnmotluorescent staining of W and At} anll rested

snd untreated kersbinooytes with BDiefonsin 3 {vigible as bricht stoming ser, eg, thick white
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arcawst and TOPRO-S (nuclol staining: set, o.g. thin white arrows). Botive the itreass i §-

Defensin 3 staining in WT and Akl "‘i‘siiéazsim treated wounds,

{46 Fignre s Akl dependent ransoription fuctor binding stes. Schemativ of Akl

dependeat trasseription fartar binding sites. Using Genomathy software, 500 by upsiveam of the
sranseription stur it was analyeed for consorved sitos on the mRMA of DEFL, 4, and 3{ET5-
ORER-white ovide, NFK Bcherkered ovalal

{3tugimit for the drous indicated and sssossnd for expression of -
1
with aMAG nanofibers {1 g

{8} bermnedluaresoent labe mg of endothelinl

S (o e

upper left hand panedl, E}n&ﬁfﬁé‘:}wm 3 {’?@wz& Haxd, upper right hand pened). Muclel sep stained with
TOPRO

3 {Blue, lower lefl hand panel) Lower rigiy hand pauel represents wiple overlay, ()

Immunofluoresoont lsboling of Rerstinooyres (HalUal) that are cither sevwm starved Cunincated) ar

i

fpd with &N&:ﬁ% ::ii.s:'eﬁ_m'i’zibemz .{ii'i?:i;;agfmi for & iﬁ‘aﬁu;;irt&-};, Antihodies arp directed seainet s-dofomin

stained with TOPRO-3 {ﬁim h}wsr fft hand pam}}
(8N FBlgure 8 aMNAG induced defonsin expression is dependent un Akt {A)

Crntitative RT-POR analyses using peimers divectod sgainst n-defensin | from total RNA

oty troatod welth or without sNAG for 3 o, with oy
WM ﬁi}fﬁm};

fuplatod from serum “mwc{*} erdaihol

without protroatment with PDOSBOSE (PR S00M ), wermannin

Uruantitation i relative to the R06 protein sehonit, (8 Cuantitation of f-defonsin 3 expression

from fotsd BMA teolaiod from sorom starved sadothelind colls touted with or without aNAS e 3

hours, with or without POOSDAR {30um), wortmannin { 100nm) and shows as relative 19 326 (O)

RT-BUR analvaes of serum starved endathelial cells ;’?';:zféf;ﬁ:asd with u xerambled »;:sts‘:’;::-imif- SR

Akt shRNA londtvicuses, froatnd with or without sMAG aod sssossed for o-dofensin 4

exreession. Dusntiision s shown relative fo 8260 (B Duaditstion of Badefonsn 3 sxpeession

fra gl BNA polated from sorum starvied endothelis! vells wifooted with o sorambded coutrs!

(SORY ar Aol shRINA lentivivoses, treated with or sithout sNAG, Cuantitation i shown
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selative s 826, AH experiments were dong in at least riplicsre and repested at Toast three
independent tes and p values are shown,

0491 Floure % sNAG induced dofonsin exprossion o vive requires Akth (A PasdBn

smbedded seotions of cutarizous wounds harvested on day 3 post woonding Som both WT 6
and Akt miee. Wounds were cither untrosied or treated with SNAG mombmne,
Ineunafinorescence was parfornd osiog antbodies divected against Bdefonsin 3 {ueeen,

visible as bright steining 3o the upper vighe huaed panely soe e, white thick sevowsl, velucrin

{Body, and Tomro {E}i%{;ée; nuche staiming se8, S8y white thin .gymfx‘:};fg}) By Paraffin ombodidsd

&

apvtion from W treatod with sNAD hervested on day & homuneflucmscosce was porfbrmed

using antibodios dirscred seminat B deforsin 3 {green, visible ap bripht staining; see, ez, tuck

wisite arvows), Invobuosin (Red), and Topro (Blue, nuclel staining, soe, ¢.g., thin white ammaws)

Thix lower magnification (201 & lncluded o better Husivate the epidormat layors sxprossivg B

defonsin 3 Seale s 50 w10 Quantitation of Bdefonsdn 3 sxpsssion from parallin
ernbedded sections wak porformed uxing NIH bmagel software, Bxpenments ware repeated three
independent times and p valoes are shown,

10050] Figare 10, sMAG toatmont norsases wound closure foowild tops tice. HEE

staining of wound Hssie sootions derived fom OSTRE wild type andmsls oithor untronted op
weated wath aNAG membrane. The day postewound & indivared to the left of sach panel. The
solid back line follows the kevatinooyte coll lover indizating wound clesure. Blaek arvpwsy
indicate the murgis of the wound bod,

§e}{§~e15

e 11 sRAG tregtment soducns bastons! infection moan Akl dopondent

atning of § awrens infootod wouwds from WT mies, WT mise wers

swonded 'usii}g;,a-é i Blopsy punch. dmmediately after wounding mics were inoculatod with |

s 1 ctudmb 30 minotes postantoction, mice i the trenled proup were smatod with Taliderm,

1 samples were taken 3 daye posttroptment and sectioned Tor analysis. Tissue gram staining

way performed. Dark purple stelndng fndicates pramepositive bacteris and newronhils that heve

sagutisd bactery O annd 40 magnifivation are shown. (B Tissee poam

steining of pareffin conbodded & aurves infoeted wounds from W wd aked sull mice Gesd)

Inks

tod wonends wore sither wntrosted or beatod with SNAD membrane and wonnd hedywere

harvested on day 3 snd day 5 for analysis. Dk gmﬁi;fs'iéz- é’s’(&iiﬁiﬁgz ;nd;m&’:x the presence of grem

o Bacterin in the waond bed, Black sroosvsindie
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Note the scoumulation of positive staining tn unirzated WT that & lacking fn WT anbmals treatod
AMALG. Seale bars = S0um. (0 CFL

from S aurers infcted wounds wsing both trosred snd untrented WT (e 31 and Ak mice

Wik s derived froos day 3 post wounding were quantitased

i3

fudy, Wil type mice

that ware sMAG veuted show a sigotficant {po il 1 docreuse in hagtenis

foad o the wound bods as conmered o Akt ol gnimals. Al experiments wors tepeated theee
ndenendent tmes and the pyalues ave shown, (00 OFU quantiiated from mivcted wounds gt
day 3 postwounding i e strothae feshion duseribed I 0L sNAG reatmen of infocted wounds
Do duy 3, but the WT

dmm;imhm% an {é@pﬂ:}:{i:m:&é@ 10 fold differonoy conparad 1o 4 2 fold difforoncs i aket

sherwn @ stenificant dovroase in CFU of bath WY and Akt null anime

unstreaied or freated wath

Liein & g cultures that were sl

warious srounts of SNAG nang ok experinst was performed these independant tunes

and p values are showr. (B} Tissue gram stsining of 8 purvan infected wonnds harvested an day
{ (1.0

Fpost wonst fom W mice _{'s‘f ) thed were trosted with o without B defonsin 3 peptid

uldy Mete the decroase tn gram positive staining i infboied wounds that were tronted with B

Hor ol s from S sreny infrotod WT mmice (e 3) bestod

defonsin 3 peptide. (433 Quantit

with o without Bodefonsin 3 poptide. Infepted wounds thuy waie treared with poptide show g

sipnificant devrease (<08 in UFU Beale bars = S, Bach s,xmximcni was performed thres

mdependent tones and p values are shown,

{0321 Flgore 12 Rapid induction of defonsin expression by sMAG traatmant of 8. aurer

infected wounds. (&) Paraffin embodded Sissue seotions from & anvens infeoted wounds,

harvested on day 3, were subjected o amunofluoresvenos using sntibodios dirvctod spatngt B

defonsin 3 {ereen, visible oy bright staining b the wpper o

it hand panel and s the lower pangl

i the msddio: soe, b, thick whitc srvows), Invalucrin frod o mark the kemtinooyie layer, and

Topra (blue, nuclel staining soe, e, thin wihtite arrows) from both sMNAG treated WT in=3tand

antreated W mive (sl E‘ﬁ:;ﬁl.ﬁ;ﬁ?@:ﬁ:ﬁ.ﬁ{:“ sining of Keratin is indicsted By the no privaey contral
witich was stained with secondary antibody onby. Seale bar = 30un. (B Guentitation of -

are. S gwpenn

dufonsn 3 exprossion frovn parathin emibs

ded sectinng ustog NIH Imased softw

mfectad wounds that wore troated with sRNAG show o signifivant increase {pe03) in Bodofonsin 3

sigloimg,. Experiments wore reposted thres ndependent troesand povalnes sre shown

WO53  Floere 13 Antibodics spainst Bodefonsin 3 fmpodes spttbacterial offonts of sNAG

trontment. LAY Tisue gran sta cmbedded & speny intociod woends sosed

g
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with sMAG from WT mice fne3 thet were harvesiod on Day & sNAG trosted wounids werg
frosted with cither Bedefonsin 3 antibody o isotype vontrol poss Ll antibody prioe 1o sNADG
fratment. }%cg*sre sentative imsges show inorsased acoumulation gram positive steining (hlack

od apaingt Bdefonsin 3 Beale

e = Ezi’ﬁgim {}3} -i};?;iaxztiﬁaiiaﬁ of CFLig ?ﬁi‘qm S’ aurens infected W miee troated oither B

iheady :3‘%} o contral Il antibody {n=3) poig
v ;‘nczwgfzré-{p: vfii.{j@iﬁ?}: CFLL

i vost-infaction, wound beds were Rarvested on day 3 for analysis, caltured for 30 mimes,

pluted, and CFLUS of the untresied snd trewed inforted wounds were quantitsied. sNAG treatad

sios shivw o slunificans (ro 08 deoresse tn hasteria foad I the weound Bedy ws compared o

japssl Figure 18, Effoct of frvadintion on chemical and physical structurs of plGloNAe

i;mm -'{ff..ei':‘xﬁ}f i@z‘zﬁaﬁ{aiéz}:ﬁ_'i:feir@:rem a{ﬁ?j{}i-e.@mf&:r waigi:f% uf“;ﬁ(;is:?«é% em‘;s;i trradintion levellformulation

mfs‘crx:;zs:mg:!%e i’;SEM} ﬁﬁ-‘ﬁr?}"ﬁé&ﬁf sm %{3

{8086 Figure 16, pUlcNAe did potaflow molshelic vate. For cagh tine peviod (e

and 48 hours), the idomity for cach of the four bars (o [oft to vightd s as followse sorum
o {85, VEGE, and pGleM A (NAGH at 50 and 100 pefml

stary

JETE Flgare 17, pGleNAe protocted homan vobilical vels codothelial call 0 well

death induecd by scrum doprivation. For cuch time portod (e, 88 34,48 and 72 hows, the

i.cis;;*ft‘rztzii;y f:i‘av .a:::s‘m%tz.{;s.,. he fve by sbows serim ostarvation

and 200 pe/ml

LA
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0881 Fivere 19

AL did notprotest EC frow coll deash induced by sorm deprivation,

For cach time poviod e, 8t 24 and 48 housy), the ddontity for oach of the five burs (fom left o

sights Is ax follows: serum starvation{RE) VEGE, and sMAG at 50, 100 and 200 pgiml

il infection nf

(S0 The mrventors haves discovered that aMAG nanefibers decrouse hag

antibacterial offoct of sNAG Is not due o » dives! intevaction of sNAG witt

s o downstrean affocts sach as,

fr exarnple, the repulation of defonsing by Akt sotivation,

Specificatly, dee show that regiment of becreriad culturss with §NAG nunofibors by vitto dovs

prowih, Ina spesific @ e;zmpit* desoribed i Soction 6225 and @iimstiais“f:i 1 Flaure LB SNAG

on growth of survival of Seedvlorovony earens. The test

sanuiibors 8o not bave ¢ disget &

drseribed fn Sgefion 6228, 4 copsed fo text the buok of wdiroet effect of

nanefibors on bacterial grawth or sumwi In this oxample, 8 e cultures nosolution wors
trinsted with varving concentrations of sNAG nanofiBers fo threr hotas, oultures wers then
pluted overntpht at 37°C and bectorial CFL ] doteomingd. 88 shown s Flgues 118, noeffect
o batorial prowth or survival was obsorved,

Cnanotibecs oen

T The inventors of the present invention have Toond that sNA
stimulatn oxpression of defensing, which may boost the innate anti-heoteris! rosporsn, iy

widely seeaptod that dofensing are Importint plevers i innate tmumity qod function in antl-

huctenal aotivitics. As demonstrated in the mmg;«iw g‘ﬂ'ﬁ‘;f‘fiti‘fé i Sections 6.1 and 6.2, inda, the

ve pan incresse the erpross

cetlsand Ex%gvs detinsing n hevatinooytes In vitr

shiAGh-dependont debanin expeossion o vitro and n vive do g »;a,@m;ﬁ ﬁ@:ﬁhﬁgms;}{iesi,.

Consistontly, sSNAL troatmont dvcreased haotorisl infootion of cutaneous wounds infected with

Staphefocscony ey d wild tepe control ammals but not tn vioilerly treased AR sull

aninvaly

16
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80631 The mventars of this Invention bave slse Toumd that 2 numbor of Toll-like recoptons
pun he upsopnlated by aNAG froutmont of hurn endothelinl polis, Tolldibs reoopiors {TLRSY
ot YTER Y wee highly comservad recoptors that recognize specific molecular patiorns of bacterial

counponents ieading o scteation of ot tomunity. Recoat work has Brked huon defen

expression to TLR sctivation. by pastivular, stimulgtion of TLRs can lead to incrzssed defonsin
synthesic. Thus, without betug bound by any mechanism of sction, sNAG naooBibeors mey ot o
# stimulator of innate imraunity snd bactorinl cloerance vip theaativation of Akl

jtad}

proventing and/or treating bactertal infortions and discuse

Ascordingly, described boroin is the use of sNAG navafibers ax g nosel method for

5 wasoiated thorewith, I contsln

erbodiments, freatment of basserial infon

s with sMNAG nenolibors degreases the bagtonal

_____ the use of sMNAG nanofiben enhumoeeseonnd closre

hyad i pationts, In apeeific ombodunenty,

while simuliancousty eredicating, decreasing or proventing bacterial infection of the wound.

0651 Desoribed horein are sMAU nanofiber compositions. The sNAL nanofibe

fibers of ;ﬁ«sﬂE',yai‘x?»-zs;;;‘g;tyig'}zgizﬁ-&am;zmz andior g

ran 30 avicrons i lenth and st fcast 1 ouoron B loneth as mossured by any mf::ijiz-@é‘ kr:ﬁfiwz}. el
ane shitled dn the an, for exemple, by sconning cloctron mizvasoopy CSEM L Such sNaG
nanefibery may boe obmined, for oxsavaple, as doseribed Bergin

T,
R % 99.0%, or 100%, or berwesn 553 1o 5%, 55% o

616 M%, Mo do _‘3?{}*5?‘&.,_ R0 1o D%, S *}ﬁi?ff‘éﬁs, or $3% 1w %%?‘i-‘&}f;:ﬁ'iz@

et %um amgﬁgz by %E:;..ii,-
at frast 60%, TO%, 805G, S0%, B8, B8%, &

3%, 88 %S*m 94, ‘f}””m g P

L TR0 o RN T8% te D05,

S0 betiveen

3% i T8 65% e T2 Bl ey 9396, W 19 93%, op

o

QR0 10 Q9% of the sNAD nenodihors are loss than about 15 micvons or less thap sbout 12

sierons i benpth, and ot loast 1 omioron o lonpth g rmossed by any mcthod known toane

shitlent o the s, B oxasnple, by BEML Tnspecitic ersbodiments, sl {1000 of the sNAG

manofibers ars fesy than abont 13 microns fo length, and at feast Emicron in -iaﬂ.gﬁirﬁ as measured

By ety montbod ke to one skilled in the ant, for coumple, by SEML In sortain embodimonts,

17
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fé‘?”*’w S8 o

v fand in cortain embodiments, af foast 60%, T0%%, BO%, 909
S90G or 100%

TR tor SO, RO o O8%,

or between S3% 1o 65%, 33% to 75%, 859 10 75%, Ti%0

GO% toy 5%, or 0804 1o B8

Y ob the sNAG nenofibors are squsl
to o fesw than T4, 13 13, 11, 1009, Bor 7 microns in fength, snd ot feast | osioron in lenpth as
measured by sny method kaown o one skitlod in the ast, for example, by SEML In some
embodinunts, the mcgwsi‘y {and i cortain ombodiments, at least 80%%, 0%, 80%, 0%, B4,

i, B0, BREN, BR.R%, 99 9% o

Tte 335”% A% B0, ni}‘ o 1y GZ*;}';;, S “"?'“%53 Y O G R G

LU or botween 358% o 83% ISNLOBEY e TN

Bt

ot By af the SNAG nang
srebebwern i 15 20 B 2B o2 20 12100 0010 3 12,3 10 L% e

Q3% 1y T RiwSd4md il il linldnd ieb s twdorliipld

mderoms i leneth as measured by any method kuown o ong shitled dn the mt, for e example, by
SEM.
s

6,54, 3 o 2 micrans In length us msesired by any

swpthend -kﬁ@wa:zﬁ cuse skilled 1 the ai, fﬁ; twmgzi by %E;’%& In am@ti;wnywc;fiz cenbudinion,

95 3“‘;}‘ 9“33"’&( *‘MQ‘&,@{%; HHSG, or botwe et HRR
19t SO%G, RO o 9850, 0% 1o 958% or *«35% o 9%

%

wrat 3 o aboet & microns, of aboud 4 & abung T microms

hetween sbowt 2 o sboot HEmiorony,

in longth os measured by sny method kaows to one skillod i theae, By oxaraple, by SEML Iy

snother speoifle swbodiment, all (100% of the SNAG nrosfiber ars betweon about 3o about

HE mmorons, about 3 o about 8 microns, or about 4 to sbout 7 microns in longth as mowsured by
Wi

ayey methedd knowr o one shitiod In the an, forexample by B

ors fibom tes i 8 range between 005 1o 3

180681 In cortain embodiments, the aNAG nano

migrenss in thivkness andfor dismeter ss determined by clecton micrestopy. In spoetfic

sobodiments, the sNAG nenofibers gre showt 001, 000, 003, 004, 305, 006, 0.07, 008, 008,
LG G25,63.035,04,045,05 05506066507 075 00,085,058 L LEL LD LY,

P, 15, 16, 10 18, 1.9, 323 24 06, 28, 3 or 4 rcrons in thickness andfor disreter on

avorage, or Ay range w betwoos {og, GO0 to 3 smdoroms, GO0 1o 1 microns, GO 078

8
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ivrons, .07 0008 microns, D07 1o 0.5 miceons, (.08 to | microns, 008 1o 0.7 mivrans, D05
o 8.0 miicrons, 0.1 to § nviovons B 1 0075 mivrons, @00 w0 0.8 miorons, ge ) b spodit
1, BTG, S, 958 it

o

erhodiments, the ma jeity {gmi in certatn embodiments, ar foas 8{3% U

majority {and in ool cmbadzmwm at loust 80%, TOY, RO, B0, 93946, 58%.,

U}{}'F”ak o between 88% w 68% 5, 58% 0 T8, 5% 0TS

S of the sNAG rzmaﬁbwu}z&«e 4 ’(f‘l?«i“mﬁs or
H{ E{}{}‘%&} of the sNAG

5, OB to S5 o 98946 10 BY

in {Eéﬁﬁ.&iiﬁ &m‘s’md}“ma‘mm the m:ae:_i;:;z:‘ity fé?"éé i ﬁﬁmﬁsiﬁ._ ervbodiments, at loass &
‘»}?@Ef?x,

g

“:}ﬁ:‘_fr?i-@, 9@3&“&_@ ?}‘%?‘Bﬁég Qg S99 oy i_-{?{}i}%, oy betwesw 35

ctorobabow 0% 3 ma‘;;mm DOl mipons U 50

3 e 0.5 walerons, D05 to | nnicrons, B85 w0 075 microns,

(0% 10 0.5 mivrons, 8.0 o | micronsg, 1 5o 075 wicrons, or 0.1 0.5 micons,
?*9 Rode ‘}‘“‘5 B Vi, QF 10{33 G D b g el <§ ST
75% tn RN, TER to D00, RO to 9554, D09 to 955, or 95% 10 999 of the

SEEALE manofiBors aro Betwesy §oand 15 miciony i fen 7‘(3’15-3;‘.@.{‘1 have u thickness oy diumeter o

ity (and in certain embadiments, st loast 603, 0%,

TR S \ S
$%%, B N85, 8%

ahout 807 o 1 migrons

HHETGL o cortain eroboditments, the medecular weipht of the sNAG munohibers i bess thay

Ju, KOs, T3RTNa 7O kie, 63 kDa, 80kDe, 550D, S0k 45 kDA 40k

A5kD, 30D, or 23kDa. In contain combodimoents, the magority tand in cortain embodiments, gt
Inast 605, TO%, 0%, S0%, ¢ I, 0, B0 59
oy 659, 559 to TRBL 65% to TS0, T 1o BENL, TSN o O0UL B 0 9
0 90y of the sDAG nanoiThen
75kDa, M kD, 65 kDa, 60k, 535kDy, S0kDa, 43 kDA, 40kDe, 33502 %Oki.}a ar '2-3.%{{}3,_ in
s, ab foust 60%, 703 ROM,, W%,

v MG, or botwern 5556 i 68% 55% 1 TR 8

90 80, SR 9% or TH0%, or between 35%

B SO b, ar 95%:

ather embodiments, the msjority (and i cortain embodiment
O8N5, GRS G, 90 5%, W9 R

19
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TS, 5% to RS9V, 755 to 0% B0 to 985 0% 0 95%, o

Ve b DO af the sNAG
sarmfibors have & moleculur weipht bobwoon about 5kDa 1o 100EDa, about 10kDe to 100k,
ahout 20kDa to 1005DR, about 10D to $0Dn, shour 2050 1o 80k D, 20k 1y 75Kk De, abowt
356D woaboot T3RDa, about 30kDy to ahowt RO, sbour 300D to about 73500, sbour 40kda
to shout BokDae, about 40kDa o about 75kDs, shous 40k to shout T0EDa, about 508Da to
sbout T0kDg, or sbout 33kDa to about 65kDa. In vne embodiment, the mﬁéigiﬁriiiy ‘ifi&mii i wsrtain
%, 700, KO%, 90%, 95%, 98, G, e 100,
Yo, 65% fu 3%, 5% . T5% to SU%, #0% to 939,

o between 85% w6585, 558% e 788
0% 10 3%, or 355 10 99%) of the sNAG nanotibers bave & motooulae weight of about &0kDa.

errhodirents g loast 60

200t 30% 0r 280 ie

. 10%,18%, 20%,

AT In covtain ombodimers, 196 ta
A0 e the sNAG nunotibers are doa
5%, o 209 of the sMAG sanofibers are ﬁfe-aﬁ.ﬁiyiéﬁﬁé; n other cmbﬁ;ﬁim&fgm fosg

¥

than 30%.

o sPAG nengfit

5%, 2006, 15%, 109, SN 00 30 DM 1 of il sk despetvinied, In

SOmS e b;}dimz‘“ 1 5::”,:' 5_ 5 g

he aNAG nanafibors sre ;jfs;}:agéaﬁri'y.{iga_t?:&é,

o 4 E‘iﬁ‘w

R s Sﬁ@?‘(&ii& crbiodinents, TO%

fo 9%

W or 95%: te 1009 of the sM A0 nenpfibers aw a&s:f:yhta{i Eta ‘«m’m

sovbe, T, TROG, ROM, B3N 0%,

o, DETL, URYG, GO,

99 58 o %}s‘f’},i??ffée i the sMAG nanefibers are a,cm;y%a’:s,,é Insame ﬁ-‘fﬁ?ﬁEﬁ}{&fﬁ?ﬁstﬁ"ﬁiﬁ&, equal o wrmoe

i {33%';3 ?{}j}’u. ?ﬁ?’o‘(

: Lot the s wnotibors sre apetylated, _
3 EU‘Q/Q, 15546 2% G 28 m 3094, 35% i, 4084, 43*‘&\4 B S FRUG, 60,

S, B9, or 1008 ol d rw are segtylated,

smbodinonis, less then |

F’:{. £+ 72’3‘ j;, ,\,%”Q &{?"’sig. ¥

e aMNAG nanutibe

In worne enbodinents, the sSNAD nanolibes ﬁi‘fi}‘ﬁig}?‘{ﬁé} ab feast one glucos
394 or 9% of the Neacetyiplucosamine monssacchuides. Iy other smbodiments,

viglucossmne monosacchaside, snd may

semnsaceharide, wnd mey urther comprise af feust 1095, 28

b S 8

the sNAG nanofibors comprise a1 lows one N

28
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Frther comprise at loagt 10%. 209, 30%, 40%., 50%, §0%. 70%. RO%, 90%, 95% or 99% of
phacosaming monossccharides,

JOTSL Dooone aspoot, the sHAG nunofibers inorsase the metabelic rate of serumestarved
fial

§§§3a;<zts3ry tost and ¢ standand velovimoiric gssay Gan assy which mossues cbmgw i winr} for

Iarman wmbilical cond weln eodothelial cells RO in g MTT assay. & MET sssay wa

yi_:{’g«éjﬂ_ﬁ%édi;gzh;:ﬁy itii%mx{:ziii;rﬁ_ bmim{iﬁ 4 is::tmmitzhs fcda;agzzzﬁ i pﬁ;}fg}ie fmmsizzm i f‘%;s:

bRt

mitschondria of Buing eells, This reduction takes place only when mitschondria
enEvines wi astive, and thorefoue conversion can be diveetly reluted to the sumber of viable
{hivi

ingh cells. The motsbelic wie of colls may be dorgrmined by other techniques commanty

Enowr bvthe shilied sian

18075 In another aspect, the sNAG nanofibers 9o not roscue spoptosis of sorumestarved BO

.8 irypan 'i"}'}_z;:a exohsaion st & e bhie oxclusion kesbis g dee oxchesion tost used to

derormine the number of vieble colls prosont tne ool suspension. B b bused on the principle tha

five ells prssess intact ool murmbrancs that oxchds cortain sdyes, such as trypan blug, Bosin, or

propidinm, whercas dead colls do not. The viabiliey of vells may be determined by othor

tochnigues commonty kuoven o the akilled artisan,

18078 In contain conbodiments, compositions comprising the sNAG nenofibers are

deseribed, where the aNAG nanafibers ingrease the metabolic rate of seruptstarved homan

umhiticetvord vein endotholiat colls ie 2 30

starved hman umbil

T asxay andfor de not rasous apoptosts of scrum-

twal cord vein ondothehial colls In g trypan Blue exclusion fost, Insome

eathodivenis, the sNAD nerodibors inorease the mictabolio mate oF senumesirved humen

snbibical cord voin :@eze_z:sgiz:jsiiimiiaii golly in mﬁmm? aend do o resos &}ﬁ.‘é’i_?";f?iﬁﬁizi&‘{?f e

Kanes Tent

§j§§i§§?’?§: in ;Mpsmfiff ai’iﬂsﬁjifi‘ia‘ﬁ{ ihcw’*é&*& mmﬁbe—m %‘;3.**::'%jziﬁmmgsgéjtibie.: Hocompatibility

thi "iwzﬁr: foat, intramnusoular §§T3§$§dﬁ§{§imﬁ or infrasutancous G 8 g.ﬁis-mﬁie 'iﬁ"i‘éit_riiﬁﬁ inter annal

subioets Such toss are doseribelin U S Potent Mo, 6,688,340 (ee g, Example 10}, which i

inenrporated by reforevce herein iy its entirsty.

b
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{807y

In cortuin embodiments, the NAG nanofibers peod i the methods deseribod barein

v pon-tractive in o biscompetibility testor tests. For cxample, the sNAG nanefibers used in
the methods descoibed herein may be sonsmstive whon tested o an olution st an

trarmuscebar implantation test, an inteontanoous et andlor s systermie et by other

eqnbodiments, the sMAG mnofibers used in the methods desoribed hoveln have Gele U or Gaade

b test soove when tosted inan chution todd, e inttarmuseular impdantation fest, s mirscutancous

fost, 0F & systomic tost In yetanother ombodinna, the aMNAG mmolibers used in the mothods

doseribod horemn gre ot most mildby reactive shen tosted o an clubion fost, an intramascudar

implantation tosh, an intracutanoous tost, andfor & systomis tost. by cortain ombediments, the

compositions described berein do ot cause gn allorgenic raction or an Britation. o othey

corbodimonts, the composttions describod bersin canse ot mnst & midd allespenie reaction pr s

mild irvtiation, o.g. st the stie of application. The relovant tosts and pvalation of fost resulis aee

£

deseribed in, e.p, ULS. Patent Mo, 6,586,

which s incorporated borsin by reference m s
exttiveby. snd in Bection 6.8, infra,
{98791 Inaspee

fntremusoutar inplentation ot In oue aspent, an intemuscular lnaplantation ot 15 an

e embadiment, the sM AL panotibors gre nov-reactive when fested in an

intramuscoler implanation tost - 180 4 waek implantation, ss described in Sootion 8 8.3, fmi

I cerain envbodimenis, the sNAG sasotfibers display e bivlopical reactivity as deterntined by

ape ebution test {Fluvien Test Orade = 81 b some ombodiments, the sNAG nanafibers have s tost

seere cqual o ¥ & and/or ave af most 8 nopligible inttant s determingd by intisontancous

indoction test o some embodimonts, the sMNAD nanefibors pliclt oo intradenmal rerotion (le,

Tirade | reactiond o Kiugman tost and/or have o wesk allerger

wial as determinnd by
Kligmon ot

G

BB In cortuin axpocta, the sNAG nanofibers are insmusencutrel (Lo, they do not clicitan

fromune response)

§§}%‘=i§ fit some embodiments, the sN AL nanetibers are hiodegradable, TheaMal

nansdibers proforably ci;:cgi'a{i: withitaboue § day, 2 days, 2davs &

works), M davs | mﬂmi 33 és ve, 40 days, 43 doys. S0 days, 55 days, 60 days, 2 months

deys 7 days (] weeky 8

3o LT shayy, 21 duye (3 weoksy 25 days, 28 days 4

dave, 70 davs, 75 davs, 80 duvs, 85 days, 90 devs, 3 manths, 95 days, 100 davs or 4 months aller

adnyimstration or implantabion e g pelend,

Bale

gy
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IR In cortuin ombodiments, the sKAG nvofibers do et causea detegiable foreien body

reaction. A forcipn body maction, which mey noour during wound healing, includes

aocumtiaticn of sxudn

at the site of tnury, in f}riﬁ-‘iﬁEiiﬁi‘i,ﬂf"iﬁ:ﬁamméﬁ:ﬁwy colly t‘ﬁ-.éﬁ‘:‘&ﬁfiéﬁ thi

avea, and the formation of pranulation tissee,

inhibat full healing, Raher than the z*w:«mtiasn and zfééarﬁﬁsifzzﬁfée}inr that oeeurs in wgy-umd‘ hmimss

the foreign body reaction & charseteriaed by the formation of forelen body glant colls,

encspsulation of the forelgn obiect, and chromic inflemmation, E:nca;wiﬁmn refors o the firoy,

Iy isnlating it from

e

penerally aviscalar collagen shell deposited around & Boroign body, sfivetiy

the host tissues. Inone embediment, troatrment of s sile (og., ¢ wound or 2 site of ¢ bavtorl

Feotion I s wonndd with the sNAG manofibers doss not elicit s deteotable forvign boady

roaction i Dday, Sdays, 3 daps, T davs, W days or 14 dayve after rontment. In oneosuch

eohodime, trestment of @ shie fo.g, @ wound ) with the SNAG nenofibors doos not clici a

fovsign bady encapsulations in | day, 3 duys, 5 days, 7 davs, 10 duys or 14 davs affor treatiment.

[OR3L  In some embodienents, the sNAG sanofibors (1) comprise fibees, whevewn magortty of

3 ndorons by lemeth, and (i (o) increase the metabolic ate

thi fhers we betwosn about | and ©

of serusm-siirved BO i o MTT sesay and/or do ot roscus apoptosis of sorum-starved BC ina

trypan hlue exchusion tost, and (b} wre notreactive when tested inoan intrmuscular boplantation

bont. dir ceviain embodimrats, the sSMAG marodibers (1)

compise fibers, whershn nayjorite ot the

fibers are between about T and 12 microns in ongth, and G (o) incroase the metabolic rate of

sornmstarved B ina MTT sy sndlor do pot rescoe spoptosts of sorursstanved B s

srypan blue eselusion tost, and (5] wre nonreactive when tested in un fntramuscudar implantation

fest. In cerlain combodiments, the SNAG nanofibers |

arprise Bbers, whersin majoriny ofthe
filsers are botweon sbout 4 and 7 microns in lenpth, and (1) (o} incroase the motabolic nae ol
sorum-starved BO in g MTT assay sndfor do not roscus apoptosts of serumisstarved BC in g

teypan blus srelusion test, and (1) wre nonereactive when tested i an intremasouder implantation

U8 Do coriun embodiments, the sNAG nanpfibors do not have g dimeet effcet on the

srowih or survivat of back

F
i
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manotibors reduce bacterial ¢

sirvival. booone ermbodirment, the sMAG nenofthers do nod bave s direct offect feg, in vitsol on
proswthor survivel of gramenepative bacteria. I anether embodiment, the sNAG nasoiibors do
not have a diroet effoet {oug., in viteo} on growth or survival of gramepositive becteria. In yor

another smbodiment, iim SMAG ramnfibos do vt have @ diveor sffeet s, R

ot survival of cither granepositiveor gramenegative bacierta. In some cobodiments, te sNAG

nanofiber or 4 sMAG neneliber composition docs hot bind bectenia (e, gram-posiiive bactena,

pram-negative buctoris, of both types of bucteriay. In some smbodiments, incubation of »

bacterial culiure with fhe W/ - J0300 np of sNAG nenelibors) i vitrn does

foxs

Hot reduce bactorial load By 10 minutes, 30 nyinuies, | hour 2 bours, 3 hoors, & howsy 87 hours,

wztb sNALG nanofibers iwga ejibmz_t ‘%U;ﬁg&i}ﬁp . or shout 100-200 e of sNAG i’idi}‘ﬁbv&? i

vitrp does natreduse bactedal foad in 2 houts, 3 bours, & hours or 24 hours of lnvubetion, In yet

otbser omboadiments, the SNAL nancfibors reduce baeterish growth or survival o viire by boas

than | log, 0.9 Iog, 0.8 log, 0.75 lop, 0.7 log, 04 log, 0.5 log, 04 ijfsijg,_ 3 lop 028 iﬁrg,,. 02 E.ags,
8.1 log, .05 fog, or .02

iﬁi:fa,’s.éﬁﬁimmizsied with the sNAG nanofilk

Slog, for oxample, when Sapdy

T i vitre, o some émbmiz‘z‘mﬁetsz, the sh A

revseth o suevival i vito by less than |y Woosid 3w’ 4y

Eﬁi“ 0 e 100 T 10 R 1t 8 10 or 10 % 19 cRml. for exarmple, when

Staphrloccccus aneens hagtorial cultures sre rrostedAncubated with the sNALD ranofibers iy

S

vitto, The toste of the offees of sNAS nenotibors on Bactorial growth ov survival and the

&

svsluation of the fou rosults sre desontbed, Bor example, 1o Bxaople 3 {eg, Section 8325 and

Fioure HIE, inira

e
=5
oy

§'§§ii§§§§fﬁ IE‘:?;; som emimdimmt@;s thir WAL punofibom { i_é}:'@s;:smpz‘iese ?iﬁ*iifi% ‘A’E‘iﬁmfﬁ A
the Hher

Ea:

ferons b fongth,

SUONS direny haetorisl

ramusculiae i’-m;}ia;{;;tairimx festy,

100861 In cortain embisdiments, the sSNAG nenofibors induge 8 cortain pesttorm of gone

expression {RNA or proteln exprossion as determined by, ep, RT-POR, wicroarray or BLISAY

i a el Hesie or arpan twoated with ar oxposed © 8 sNAG nanefiber composition. Speoitically,

24
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in sese cbodinnents, the sNAG navofibers or @ composifion comprising the SNAG sanolibers
mduce cxpression of one oy more dofonsin profeing, one of more dotensin-like provomns, andior
one or more Toll-like recoptors, Inoyet other ombodiments, the sMAG nanofiborsor s
composition oommprising tie sMNAG nenofibers induee exprussion of one ormore proteing that arg
Enown o have an anti-bacterial offort,

180871 I conain eotbodiments, the sNAG nanafibers or » compasition comprising the sNAG
CBEFA L e, o-defonsin 1)

‘‘‘‘‘‘ L DEFRI (e
a‘is:fmm LREFRL, m&,&ia&_ :i}-%s;&&._ﬁr{k;m B%f:;?&f@ 44, i}iahﬁ:?s@{éﬁ& DEFRIDTE, DEFBIBE,
DEFBIIO, DEFRLIZ, DEFBIIG, DEFRIIY, DEFBLIS, DEPRIDE, DEFBIZG, DEERIZS
DEFBLIIS, DBEFBIZT, DEFBIZE DEPRIZS DEFBI3, DEFRIAG, sndior one or mors Be

nanntibers inducs Q(piewm of one or more e-defonsine ds

¢ Bedetonsing (o

defensing (e, DEFTIPY  In some cmbodiments, the sNAG nanofibers or o composition
compristng the sMNAG nanofibes nduce expression of one or move of DEFAL DEFAL DEFAL,
DEFAS, DEFRI, DEFB3, DEFBIO3A, DEFBIMA, DEFBIOSB. DEFRIIL, DEFR1IL,
DEFBLIR, DEFBLN, DERBIZZ, DEPRIY, DEFBIZS DEFRIZ6, DEFBIZR, DEFBRIZY angd

DEFBLIL Dy cotain cmbodiments, the sNAG danolibers o1 ¢ compusition comprising the
SNAG nonefibors Induce exprassion of nne or more Toll reeeptors fo.g, TLRE, TLRE, TLRE,
RS, TERS TERS TIRT TLRE, TLRS TLRIG TLELL andlor TLRIZY Inother
erbodiments, the sMNAG nanofibens or ¢ composition conyrising the sMNAG anaofibens tnduce
exrwession of one or more of [L-1, CEACAMS, SPAGLL SIGIRR (011-5ke rovepton), IRAKL,

IRARD, IRAKS, YBE L TRAFS and IKET In some coibodimens, the sNAD nunslibetsors

samposition comprising the sMAG nanofibers induce sapression uf o

SIGIRE, TERE, TLEZ, TLR4A, TLRY, TLRE TLRIO snd TRAFS. In onc sbodiment, the

sMNAG nanofibers or ¢ composition comprising the sMNAG nanofibers induce expression of at
Imast one of the above-listed peng ‘-'gzmdz;‘e:;‘éts:.

JO08RL  In seme ornbodinnents, the sNAG nanofibers or # composition comprising the sNAG
manotibens induve sxprasion of one or more of the shoveslisted pross vy the amount equal o or
wiore than shout 025 fald, 6.5 Dold, Efold 15 fold D fold, 38 mld A fuld A5 fold 4 fold 48

fold, § fold, & fuld, 7 told, B fold, % fold, 10 Bl 12 Bold, 15 fold or 20 fold s compared in the

fmved ofex pa senion of the one oy more of the &hmw}is&:@d woTes W A ool Gssus of oman ol g

Frud
5
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she ane o more of the above-Hsted gones). In some eobodimaerds, the sNAG nanelibers ara
composition comprising the sMAU nanohibers induce expressian of one ormors of the aboves
250

fisted gones in the amount ogual toeor more than about 1096, 28%, 50% 73%, 100%, 128%
305, A5G, SO, SR0Y, 0

sbove-listed gones dn gcoll fissue or orpan of & subject befors froatmient with the SNAL

nanoitbors fo.g, 2 knowr avierags lovel of exprossion of the one or moee of the shovs-disted

w sMALG panobibors but not long poby-Naeotvlglucossming,

or chitosan ndues expression of the one o more genes bstod above, as determaned by

Hhed Ty theoart, or deseribed hereln, Boosore of these endbodiments,

veNegrotvislicossmine, chithy sndfor chitosan do not induce expressinn of the ono or

astedd above orinduee Jower bresd {eag, more than 125 fokt, |3 fold, 2 fold, 2.3

fald, 3 fi:} 35 fold, 4 old, 4.3 fold, 5 fold, & fold, 7 fold, B fold % Bold, or 18 fald lowertof

expression of the one or mots genes listed above as pompered fo the level of exprossion of the

DRE G TR potus Histod shove tnduced by the aNAG numofibers, as detcrmined by o mothod
kuown o one skilled 0 the art, or e

{0020 I covtain embodimems, the sNAG nenofibers o 8 composition comprising the sNAG

nanaiibors induee # gene ¢ xf&rﬁ:«,amn poofile that i consistont with, similar ©, about the same as,

or squivalent to one of more pone exession protiles derousirated in Tebles 1 H, HE Y, VI

and 1X, Sectone 6,200, infre. Insome crabodiments, the sNAG nusoliber or ¢ composition

s

soenprising the SNAG renefibers nduce cxpression o ong ormere afﬁm

uproindstod by sMAG trestont in Tablos LI BL VN

some embodiments, the sMAG nanofiber

nduee expression of the majority or alt o the genes shown to be u{m;miamd &3 SNAL trastiment

tn Tablos LI HL Y, Viand IX, Sections 8. 388, dva. by scaneof thess coshodinents, gone

cxprossion fevels are measered wt | bour, 2 bours, 3 Bours, 3 hours, 6 bours, 8 bowrs, 10 houry,

12 bours, 14 hours, 16 howrs, 8 hours, 20 houes, 24 bours, 48 hours, 3 days or 5 daye after

seentrrant of & cell, Hasue nrargen with 2 sMAD nanofibor composition by & methed knows

mite akitled B the art, or dosceribed berein,

28
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0811 In cortuin embodiments, the SNAG nane

nanotibers mdug e oxprossion profile that differs fwm. the ;ﬁ'ﬁﬁ&ﬁ mdused '%332 im*z;;;g ;;;Qiy»‘&é‘a

acetvlntusosaming ;mi yraers or fibers, In specific embodiments, & gene exprossion profile

indused by the sNAG nanofibors is consistent with, similar to, sboutthe st d, o sauivalent

to that &iﬁ;ﬁw&z iy Tablos |, }'L LV, Villand ?‘i Sertiong ﬁiﬁé{% &

I ather smbodiments, the «MAG nunelibers or ¢ composition wmﬁmmg the sNAL nang fﬁ-?-?i?f-‘@*

induce 4 pene exprossion proftle that diffors from the pone oxpeession profile induced by chivn

af _;fscfi;e-‘-4?.*&:&;:&2%3{*igi@-s,:&:f;}&zx:mé%;ﬂ i

g

shartened poly-RedsdiN *”_'a?gzz_:_iéﬂss&miz;ze. fibvers andior siﬁ;éizfi&::ﬁed _;mi:;,f«E?»i~az:'etyig:§m:agzmﬁﬁe~

derivative fibers, fe catby, irradintion may be wsed  reduce the

SMAG nanofibe, Sg*ss,

fength wnd moleular weight of poly-Neacorylplucosamine or u derivative thersof withaw

disturbing fts microstvncture. The infrared spooun (R} of SNAG senefibers 1 similar to, about

the samg as, or siuivalent w that of the non-imadisied poly-B- Lt -Neascetylpuloosamine or g

dorivatve thereof

o chitosan,

HR3L v oowe embodiment, the sNAG nunefibors wre not derived fron

Whereas o another smbodiment, the compasitions desoribed horein may be derbved from ohitin

v chitosan, or the sNAD nanofibers may be dorived from chitin or chitesan,

211 Poly-N-Aceivivlovossmine snd Devbeatiy

FBE LS Palont Nos, S820.834: 5603064, 5604670 5 686,115 SRTLASE 6.5

GLITITS Gouch of whish is inporporated horsin

smee ) doacnibe the polyeaet

;ﬁmdw Jupthe satne, In soie ombodiments, the ;363 ety g%ms‘mammv hasg ff sfuepid
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The poly-Noascoryiglocosurmine snd deniy

tives thoreo! may be in the foom of & polymer o in the

form ot s fher

JO0%s] Fﬁl}fﬁ“&é@ erviglucosaming can, for oxample, be produced by, and may be purified

¥

fromy oy

fonahd ;;k diatoens, The cimmm which sy e wsed g starting sowses for

arorvizlucosaming may he obtained from distom culturoy vig 2 number @fd:i’%@“ ront methods,

inchuding the roechanical faree method and chomic gi«"bss}inb cal mithod kaswr iy the aet (ses,

v LU, Patont Nog, 5822834, 5.623.064; 5,624,679 SO8A 11N S.858.350; 6,590.7

LR

4 f'.,fzg each of whigh iy i.fﬁ:s:i}-‘:fp&msﬁmi ?z,ezwisnﬁ?zy roforence n s méxs‘m; In
cortain embodiments, the poly-Meacatviglocasaming is not derived from one o more of the
following: 4 shell Hah, o crustacens, an tuseet, & fungi or veasts.

wM

It one embodiment, poly- B-ld-Daceny Egiaxag:@é&;n:i;:;afs; devived from 8 procoms

separating the Neseetylglcosaming pols

the polye B el -»d N awié,}}m:e‘mm:. e pobyimer fiber 18 roleused from the cell i:‘@:;i?y;,b_}
sppropating the polye B I Negeetylpluvasaming polymer fiber from the cell body; sad o)
rornoving contamanty from the segropated polys B4 scervinhucosaming polymer fiber
6 that the poly- B -1 =4 Macetyiplucosaming polymer b isolated and purified.

HHRTE  Ip other embodimonds, the pedys B -1 = delacerviplncosaming may be dertved from

ang ormore of the Bllowing: o shell Bty g crustecean, an tngoct, ¢ Tungl or vossts. Incorteln

erhodiments, the compositions described horeln do not comprise ¢

OS8O or mom of the monossecharide ws of the pai*w""%wagatyi plunosemm muy b

Hmenis, 190 3%

;*}4&3:3@;@#.34?23&6,_ 1 certain omboy

o 3N of the poly-Macetylplucosamine s doscetvlatod. by sonw crobodinienty, |
TOBG VRS, 0%, 28%, or 30% of the poly-Napetylglucosmine v descotvisted. In sther

L 200, 18%, 1% §%, 495, |

errbodiments, fos than 3009, ¥

of the poly-D-

e AR

acetyltucosaming i doscetylted, In some embodiments, suual o o more than 1%, 5%, W%,

15%, 209, 2505, 309, 39%, 4006, 45%, D%, 3%, U, 895, TO%, TI%, ROVG, 85N, 90%.
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Q5% or B9%. or all (100%), of the poly-Neaget yﬁgii;é.{,-‘ail*&éii’rﬂi{{ wdeapetylated, In other

E@*"s, 1556, 2%, §‘:§é’=f)x 35”\3’;;,, SO%, 43%, 3006, 339, 353*’)5

erhodimems, lessthey 1

B3, TO% 73%, BO%, U556, 0%, D% ROV, o 100% of the poly-NMoacotviplucosuming is
deacstylated,

In cortsin embodiments, g ;‘soixm"*‘*wm ctylplucosaming composition comprises 70% 1

SABGL DU% 1o B85, B0% o 999 or 9% to 1% of

:=,-jjf43{:&@2@:{%@%31&&3a_;}; mionosaccharides Brsome srboadinens. o

podyeRegn s,,t} plucosaming composition comprises TOW, 7%, RO%, §5%, 905, B5%, 8%, 9%

ar 1009 of aeotviated plucosaming (Lo, Noscetylphucosaming ) monoseccharides, in other

fony comprises more than T0%, 75%, 894,
i

erbodiments, a poly-Noascetylghosmine sompoes

S Or 9B G ol the aoetviatad giu;mfsxxa.miiﬁfc; In some
¢ than 195,

3{53 G f“vgff’ﬁ;,,

embodimos. 8 poly-
294 E{}ﬁs E’*%im Mﬁh;} &
2046, W% or 9??’?25;, & B

S 680, T, TE0G, ROBG, BTN, B0%., ??Sf*-?*éﬁ; ’*}@ﬁss of 1 of the

stviglucosaming compositdon vompises ot least

ong _g&umgamiﬁ& m@%s@;ﬁm‘cﬁmﬁﬁg_ and may further comprise st oast 1%, 20%: 30540

Sy

SO%5, 6%, F0%, BORG, 095, 959 ar 009 of Nescotviglusossndne monpsaccharides. In other
erobodioants, & pely-Kevotviplucosamming composition comprises af loast ong D
2004, 30%, 40%6

secharide, snd roay furthor comprise at lpast 10%

seetyislucosamiog moy
S0%, 656, T0% 808, 8

L S9G or 9% of glucosaming monesacchandes,

R8T Dorivatives of poly-Noscotvlglucosamine may also be used tn g compogition

deseribed borein, Derbeatives of poly-Noscevlplucosamine and methods of making such
derivatives sre deseribed i U8, Patens No. $8523.004 (sen, eug, Scovion 541, which ix
1

Q

moarporsied by reference herein tn s entirety. D seivativis of poly-Meacstviahoeosaming may

include, but wre not Bamdted to, pegially oy conpletoly deasctylated poly-Nogscetyiplucosndne, or

its dosetvlated dovieatives. Busther, pobp-Neatetylghusosarmine may bederivatized by bolng

esu}fami phﬁgpmgrﬁffE%md snedfor nitrated. Fmiy«.z; g &cmﬁgit@cm&mmc z:‘im‘ivaﬁwﬁ- ii‘:‘sﬁiﬁd{:}%. S8

29
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sattves, Addisionslly, oneor mere of the

derivatives, ot pitrated poly-Dlaceiviglucossming doxt
monosaccharide writs of the poly-Noscervlglucomumine mey contuin one of wore sulfonyd prous
one or more Qeacyl groups, In gdddition, coe or more of the monessecharnides of the descetylsed
i an Meacyd proun. Goeor more of the monesascharides

puby-NMacetviglocosamine may cong

af the paby-Neacetviglucosamine or of ity deacotylued derivative, may contaln an O-allel group.
O o e of the manosscchanide ity of the pely Neacetviglucosamine may bean alkall

derivative, One e more of the monossccharide units of the descorylated dedivative of polyN-

avetyiplocosanming may contain an Nealkyl gronp, Qe or mers oF the mooossccharide wnts of

Y

scorylated derivative of poly-Mescotylplucosanine may contain at luest one dooxyhalogen

dertvative. One or more of the mososaccharide gnits of the deacetylated dertvative of paby- M-
seetviplucmaming may B a st Oo or o of the monosaccharide unibs of the
deanetylated dorivative of poly-Neacetyvighcosaming may fom o metsl chelate In 2 spocific

embodiment, the med ts zine. One o move of the monosageharide wnits of the deacstylated

derivative of poly-Nescotyighurosaming may contsin an Neathvlidene oran Mearylidene group,

wit,

52 Methedssf Maklng sNAG Nanofibeey

BRG] The pelv-Naacetyiplucosaring polyooom or Bhbers, and any devheatives of polyNs

sectviglucossming polymers v Ghors deseribod above, con be bradisted s dey pobvasers or

filers or polymor ar fber membranes. Alternatively, poly-Monporylplucosaming pelymers op

fibers, and any dentvatives of poly-Meacetylglocosanne polymers or fibers described sbov

be frradiated when wet The motheds of making sNAG nanofiers by i

o bowey deseribed tn ULR. Poters Pub No, J00%0LIT 18,

sttt so produced hay

ncorporatod by reference heroin in 88 entiroty,

FRHE3L I cortain cmbodiments, the poly-Negoetylgtucosaming polymors or fibees are

s

formnlated Into o sosponsionSstorny or wet cake for adiatlon. Inadintion can be pecformsd

prior te, cenpurrently with or following the formulation of the polymis or Bhers ine s o

formudation, such as o dessaing. Generally, e polymer or Bber content of suspensionsisherios

N

and wot cekes cun vary, for eomple from shout 0.5 aig o sbowt

G mp of pobamer o fher poe |

ReE
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sl o distitlod water are nsed for sligries and fram abowt 50 mp o sbout 1000 mg of polymer ar

fiber por | nd of distillnd waler gre use for wet oake formulations, The polymer or Bber may

fiest b byophilized, frozen in Houtd vitrogen, and pulverized, 1o make & more susceptible 1o

formitg 4 suspessiondalurny or wet cake. Alse, the suspensions/siusties can be filtered to vemovs

water such that o wet cabe i formed, I cortain sapects, the polymor or fiber is irodivted ws &

suspension comprising about 0.5 mg Lo 2mg e, 4 mg S mg 6og, 7 mg, R, S oo, 18

me 1w ES mop (¥ e 20 g 2% mpor Shmp of g;t‘»:a;}'iymer or fiber por ml of distrdled watsy,

ot sy vange n betweon the forcgoing orbodiments e, 110 mgiml, 808 mgdnl, 28 mgfmd,

280 mgiml, i) In other wspects, the polvmcr oy ﬁ'i_:s&r i irradinted an wa cabe, comprising

bt $0-1,000 mu polymer or Gher por |l of distilled water, In speaific smbodiments, the wat
B 100, 200, 300, 400, 500, 800, 700, XG0, W00 ov 1000 v of polymes or

W00 mgimd, 300-600 mgfml, 50-

cake comprises about 3

fiber per | omd diasliodd waler, or any rangein bowesn{e g

TOU0 mi'ml, ere b

B The loadistion iy proforably in the oo of panuna redistion, o-bosn radistion, ot &

ravs. Two sourceos of trradintion are proferred s radinestive nuclides and slectrioity. In specific
erbodinme, the radioactive nochides are cobalt0 snd coslum- 137, Both of those nuchides emit

CFrom G

parma says, which are photons contaming oo mess, The cumms s have soor

13 MeV. Likng el ty, electrons are genenated and aeceloraterd fo energios upy to 19 MeV

&

or higher, When freadinting polymers or £

% é:@._ reduns thetr stee, o consideration io fake into

similay to water by 10 MeV

acoount i that the depth of penetration of materials with densitios

ploctons iy limited to sbout 3.7 con with ene-sided exposure or about 8.6 om with twaesided

ckpasurs. Doploof peastration decresses af lpwar slocton srergles. Electron snergy can be

sasvaried to Korays by placing 4 metd Gasually tungaten o tastalom ) target e the clection beam
path, Conversion to xoays {8 Houted to cloctrons with anergies up to S MeV. Kemys arg phions
with ne mess and can poneirate polemers or fbors smilar fo pamma rays. Thore is only shant
¥ offioienoy i the conversion of slectron anergy 0 xotay energy, Hieh powered clocteon boam

rok ave neaded i vy production fa :

oyt socount for the low conversion efficiency,

HHEIOR]  Inoo specifc embodiment th

rrsehiation 1 gavumg i

{aB1de]  Thoat

measured tn gray (o

c the energy absorbud per trit waight of product,

sof rudiation

or kilogrsy (kgy). For deied polymers or Abars, the meferred shantbed

1
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dose 1 about SO0 00 key of radiation, most proforably about 7501250 by or about 900~
1100 kpy of radintion. For wet polvmors or fbors, the moforced absorbed dose is b 100500

Koy of radistion, mot proferably abow 150-250 kiy orabout JG250 kuy of adintion,

vl

(B107]  The dose of radistion cun be deseribed in terms of s offect on the longth of the

pubyiers orfibers. D speeific sobadiments, the doss of redistion used proforably roducss the

tenpth of f?w palvimer or Bber by anvwhere Bom sbeut 105 to 30% of the starting length of the

L%, by about 20%; by about 30%:, by sbout 4096, by shout 500, ‘ﬁy szbmt-; o, by ~;§Eﬁs}:szi_;é;i ?i}%

i3
by about 0%, or by sbout W%, ov any mnge i between (e g, 34006, 30700, and s onand

s forthd Adternativelby, the dose of radiation wsed proforably redupes the length of the polymar
ar fiker fo anywhere Bow Lo H microns. In spesific emboduments, and depending on the

starting Bber fongih, the svarage tenpth of the polymor or Bber wreducad o less than ubout 13

than about T ovicvons losg than abouwe 13w

rnderoms, fos s, fess i about 12 rodrons, less

than shout 11 microny, loss than show 18 microns, foss than abowt 8 nvcrons, foss thar abowr 7

micma‘sﬁ_ is;%f%‘;ar; about 5 mixzzi‘-m& loss than amw 4 miﬁ‘?(ﬁﬁ& loss than sbout 3 microns, less

st NS”@Q I 0 90, B %

SR%6, B0% to 95%, or 98 1 9996 of the polyners ov fibors fs roduced o ne groater than abowt
20 microns, no ereater than shout 3 microns, no grester than about 12 nucrons, no groster than

shomt 10 5:763?33-3.‘&“3}’:3;\?3, ne preater than sbout X oiorons, no g@ai ¥ i:}f;:&f;x abont 7 miszmﬁ;m OF RO greater

Fibers reduses the

ong;%z of the msiorite fand dn certadsy o md;mmi at i&agt@’:‘si}ﬁi@ ’?i}%. R0%, 0%, 93

A Wé}zﬁ%*‘?*é‘;@ S0 996 or 100, or betwetn 3856 10 680, 38% e T3 68 M i ?"“’m T3

G o SR ROBG 0 B85, B 0 8% oy B8 1

e sty whers

bebweon aimra}; Tig 2(3 micrans, betworn about e §3 mi.e::ﬁ@m_ﬁ.ﬁ- ia:@iiwﬁm-ai‘ez}:aiz?; fo b3 microna,

bobwoen abowr | o 1T microns, botween about 1o 13 microns, borween shon | o Hbmicvons,

bolween about 210 E;‘i‘}?r';;ﬁi‘s‘z-.s‘ma,»:;, Boreesen sbout | o § micoons, betweeen abwnt 7o B mdorons,

hotween showd 1t 7 mivrons, hoetween shout 3 fo 7 micorans, berween shows 3 o ¥ aniorang,

hetween about 4 1o 7 nuicrons, between about 1o S miiorans. berwesn about 2 i § microns,
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hetween showt Tin § microng, between shout 4 in 10microns, or am ¥ rangss hotween tha

foregoing longths, which ars alw sovompassed.

1801681 The dose of sadiation cun alse be desoribed in torms of s offuct on the melecular

weipht of the polymer or Sher. In spocific embodiments, the dose of radiation used proferably

rodures the moleoudar wetpht of the pohvaier or Sher by anywhere frorn sbeut 1% 1o 90% of the

starting weight of the paﬁi.:gzﬁ.ar ar fiber. To specific ombodiments, the sversge mapleoudar waight

18 eeduesd by about 109, by about 2096, by sbout 30%. by about 407, by about 50%, by ahout

0%, by about YOV, by about B0%5, or by about S0%. pe any range i botween {e g 2040%, 30-

bt

TO%, and so oo and ses forthy. Alternatively, the dose of radiution teed pze&m s roduces the

moleoulsr wedpht of the polvmer o Bher o srvwhere from LOU0 o 1000000 dabions, In

spocitic embodirsents, and ;i&pfmﬁ.i{xg an the staring moleaudae woight, the aversge moleculay

ned to tess than LODRO00 dattony, foss then *}.’.ﬁﬁgi}iﬁ?(&}'

sl gﬁi’ of the g:e_f;iymgf o filer ix ved

ae doux than %{}. ,éa:zm:s.‘ 56 boas than 100G daltons, no
1 7,500 de

fouy, 1o bess than H0.000 deltons, no

daliong, vo foss than 3,000 dl.aiis_ s, e bess th

toss than 25,000 deltons, no less than 30000 z:i&iiifms}. no less than 60, 000 dultons or o loss than
100000 daltons. Any 1

encompassed: Tor example, in cortain eombodimenty, rradiation of the pelymer or Aber reds

g between the foropoing svorsge molecubar wolghis e alse

the average moloeular wolght w snywhere botwoen 10,000 1o 100000 daltons, between 1,000

and 2 xaf}é}ﬁ dalions, betwesn 28,0080 and 580,000 dalions, botwesy 23000 and | :i}i{}gi?ii'}{}.daiizm&

e‘}z;}i;}. angd. ?Wﬁ& ﬁ&iz‘ﬁ;g:ﬁ@. %tza::f;z%res::zi‘:j aii:«:}s;;:tf f%izﬁ'é}sﬁ sng "’E}%{}j&imm ar %:dw;n ahout 35,000

istsd fﬁéﬁigﬁ{}i} daimm and g0 on and 3o fm‘_ﬁ} . b portain emhmizmmh iwa&i&%&gﬁ. ot the j{}ﬂigfﬂfiﬁ{;{{

ony 5390t 65%,

Yot S5%, G0 1o 5%, e B o
QaNGy withe
15,800 daltons, about 30 800 and G000 deltong, shont 40,008 and 20,000 dalions, aboul 30,008

fibors o anywhore betwesn sbootl 20,000 and 100,000 dultons, i}}{;'_&:in;?;ﬁ‘,{%{}{} and

33
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foum compositions e, deess

aridd 70000 dattons, of shoat 55000 and 65,000 datons. In cortain embodiments, trradiation of

she polvmers or Sher redunes the molecular weight of the majority and in covfain embasiiments,
At heast GO, TO%, B0, GU%, 95T, TU%, 90%, #R.AN, DO.8Y

SR t0 5%, 355 to T, 6% to 7%, TEM o R, Ti% to ¢

G, 99 9%, or 10U, e hetween

BU 0 B3%, D0 0 95%

QR5G 1o 009 of the Bbors fo about 60,000 deltons,

OIS Following frrsdiation, shurries con be Blterad and dried, snd wot calioy can be drivd, 1o

praviios of the invention.

53 Compesitios Uemprising shat Nanefibas

IULE8]  The «NAG nanafibers nay be formulaied iy 4 vaviety of compasitiony for topleal

sedministration as desoribed horein,

WL A composition camprising the sNAG manofibor may be Brodeted 88 & orearn, o

membrane, » Glm, o Haudd solution, @ suspension, ¢ powder, & paste, an slniment, & suppositary,

3 gelatinious composition, an acrosel, g gel, oraspray. In one cmbodiment, & composition

SNAD nanofbers Is formulatad 45 so olesahin membrane. Insome

comprising the

euthodiments, & compasition vemprisig the sMNAG nanofibers 18 formuolated as ¢ dressiog, « mat,

orabandage, Solid formulations suitable for solution in or suspeosion i, Hauldsoprior fo

administration ave also conternplated. 1 s also posaible that such compnsitions are inourporated
i o costed on implantable devices, such ws orthopedic fmplants (for bip, kuse, shoulden; pins,
sorews, et b, cordivviacular implants {stents, cathetors, e} and the Hke where the antibacierial
aetivity woubd be of benefit

LI & composition r;ss‘;ss:xpri;s%ﬁ:g: the sNAG nanofibors ma@f mclude m ot moarn ot

pharmmcentically asveptably ¢

spfution, dexiross, ¢ g ltke, o mmbxmtamw thereat. Rutable excipionts

also include starch, gii&:ﬁﬁ%ﬁ is;zzmmz;? sucrose, gelatin, madt, niee, Bowr, chalk, sitiws ol sodinm

origin, such a8 peanut uil, wivhenn ofl, munerad oil, sosan

ﬁhﬁmdw :ais‘:‘icz:i skim m'ii?k.ﬁ. ;*;am{p:’;»‘iﬁﬁm giywiané thi lihe In gﬁ:ﬁiéﬁém :aszifz;imgﬁiﬁﬁ;i-éiﬁn comprising

soats, comulsitving agents, pH

baffcfrmg sgzents, s other spents. The sNAL nanctiber comppositions may 2l be invorporatad

4
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in 4 phvsiologically acoeptable carrier, for exaraple in g physistosicall
R B It 5 18 ap PHYSUNGEIL A

o aogeptabie camy

sutinble For ropwal applicetion.  The tenm “phunneceutically sooepiable” moans a»gﬂmgé by

repulatory apency of the Fodersl or g povernment or sted tnthe US. Pharmacopeia or

other generatly rovognized pharmacopeia for use in antmals, and mor particulardy By hunans,

Examplos of suttable pharmaceutical carriors sre described in “Remington’s Pharmecoutical
Scienves” by EW, Martin,

1801E31 The final amourt of the sNAG nanofibers in & composition ouy vary. For oxample,

the amount of the sNAG sanolibory in g composition (6.g., pepared for sdministration 1o s

putiont) may by proster thar or onund t albout SO%, about 60%, shout 70%, shout 75%, shaut

RO%G, ahout RE%, about 9094, shout ¢ b oweighi by volime fone

T

enbodinont, the amount of the sNAG nanehl

hevs H u compastiion (s abou 458

about 99, nrsbow 0%, Alst, the ampunt of the sNAG nanofibers i g composition {e.p.

prepared oy adostnisivation to o patienty may be about 3056100 Y about 0%
109G, shout BORG-T00Y sbept ¥00-100%, abﬁw: S3%- 100G, about TG

G580 ahopt TN, sbeut o

£

FOO%, about 7

3895, shont BI%-085%, about §F o

.'K

W weciphtivolume, A composition misy vomprise more thay 30%, 40%, 30%., 60%,

TONL TRRG HOY, G0 B8 ard ’2???—3*‘*5’.: sobution of the sNAG nanefibers.

I A aNAG manofiber vompusition may be oumolated into 8 wound dissaing In covtuin
embodiments, 2 sNAG nanofiber conposition is formulated a8 ¢ wound drossing inthe formoof a
barrier, & riermbrang, or ¢ fim Allerpatively, & sNAG wnefiber somposition may be added to

ssing hackings, such ag ﬁ&iﬁiﬁi@:ﬁ:‘& -s*}';ﬁ:ifsﬁﬁ:amgzﬁ ar films, A Mﬁ;im; mwmi‘wmm; or Bl can be
weatod, The backing ces b g _:fm%«fmiiswi zit‘msziigﬁ ;mtm‘ﬁ'ai_, such s g hﬁﬁéﬁgﬁi o pruEs i

which s polvemer or fiber s sdided or conted on, peior © apphication to the petieont. Allesatively,

she SNALY Ejﬁ&ﬁl{}ﬁf{"}tﬁt‘ wan be Roronsdated oy« bacrer, ;_';:mm_iémﬁﬁg,{;f film made sut of stvings,
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{01181 A compasition comprising the sNAG nannlibers muy Ruther comprise any suitable
i

celiolose polymars, xanthen, polyaramides, podyamides, pxs%yzmz&iw ;:?;3i;;g;.a:m:i‘éez’imi-deg_~

naturat or symibietic polyrmon or Ghers, Examples of suitable pobyimers o fibers molde

polyamidehvdrasides, polvhydrazides, polyindduzsles, polybensosaeoles, polyest Tarnide,

polyosier/imide, polyearbonato/umides, polvearbonstodmides, polysulibne 3‘:‘;&%‘&@& jgﬁ%ﬁ#&ﬁif(}ﬁ&
imides, and the Bke, copolymers and blends thereof. Other suttable classes of polymers ov fbers
inctude polyvinviedens Buorides and polvacrvlonitiles. Brarplos of theose :;s;z:xiiymam- or fibers
welude those deseribed in ULS, Putont Plos, RE 30351 4,705 540, 471 303 47173594

ST T 4 BAR 900, 4. 035,400, £ R31L.505 4 B0 440 4 863 496 4901, 53%: and Eurepoan

Patont Applicetion 8 213 878, ol of which are tncovporated by veforence. The polymers or fibees

can include atioast one of cither of collvloss polymens, polvamides, polyvarardes,
polyamide/imides o pﬁiyimid% In cortain embmé@mamm the polymers o fibers include

ene. by one drobedimes

<

IBELE6]  dn cortain aspects, the sMAG sanofiber is the only active ingredient in & composition,

81171 I other cmbodiments, 2 CoOmposition Comprings one of mote aééﬁzimdi aelive

ingredisnts, o.p., 10 promote sn auti-hactenial ¢ff Jor healing {o.g., wound hesting. In

some erbodiments, the sdditional sctive ingrediont & one o more sii-bagterial sponts {o.g., un

e, aodofonsin ﬁ&“f“iidbv # defonsin-Hke E?&.?Eiiii« or s Toll- :‘wcpmr&&a pcpfzéi‘f:}}ﬁ. gra

antil

3 -a;xr;:p‘hi.rggu}_iﬁ, spivepubing hemui it
aumkn& ppigon, VEGF-A, VEGEB, VEGFL, VEGE-D, VEGE-E, vlaconts prowth factar
(L

HARIOT 7, IGEL BOEAL hopatooyie growih Bactor (HOF ) and

i

masrophug %ﬁmuia’;mg pretein {MEF) o other combodimonts. the additional sotbve tnprediont

is s agent that boast the iomuos system, a pain soliel sgent, or @ fover relielagent,

HRLIRL I coviain enibodivesnts, the additional active ingredisnt 15 s antit f one of the

f@iiﬁwiﬁg_ classes of nntihiotion: micrlidss (e covtbromyoin, seithromyting, sminoglveosides

&g, amikacin, gentemicin, neomyeln, stteptomyein, cophulospuring (e, cefadioxil, sefaetor,

/‘""‘

f@&mmu cefoime, Husroguinalones {o.g., oprofloxacin, lovolloxscing, pealciilin

B
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peniciiling ampicil soyelines (e, tetracyching, dosyeyeling), and
curhaponems {o.g., meronenem, iminenemt. Insome spocific embodiments, the additions! sotive

fnprediont s ongor mo of vancomyoin, sulfa drug {ep. eostrimosasolo/timethoprine

3

sulfamethonaralel teiroyeling o, dosyey

Hoe, minocyehine), oBndamyein, oxaselidinones

{ea, Hnerolidy, daptomyoin, tclcoplanin, quisuprstinvdalfopristin {synercid), tlevevching, allicin,

"f;s.e;s:-:._&raﬁiim nitroflrantoty, hydmaen peroside, novobioein, netildoin, methylubosal, bes

detonsied, %ﬁ?ﬁ?’i‘&ﬁlyﬁ?& 45%3im%ie:qi;&im-giigiz;x:fmattg chiprhexiding gluconaty levolflonacin, sing.

siticn comprises the sMAD nang

v used o treat or provent an

antiliotic effpctive against or commoenty used sgaing stch infections,
001191 A SNAG nunotiber composition may tontain oollagen, altbouph in consin sapects &
sMAG nanefiber composition does not contain collagen

01281 In cortsin cmbodiments, 8 sNAU nanodiber composition dogs not comprise soy

additional thorepy. In conatn ombadinents, s sNAG nanefiber composition does not comprise

any sdditional ant-bactoris! sgent, o dofonsin beptide, @ defonsitedike pamide, 2 Totlecoepton
like poptide, or o growth factor, In some smbediments, & SNAG nancfiber composition does net

compriss an antibiotic. In vet other smbodiments, 8 sMAG nanofiber composition may comprise

sn sahiditional therapy (o, an antibloticy. To one sueh cobodiment, the additional thempy {o.g.,

ax aniibioticd is not gacapsalated, romebilized or Brmulated in the sNAG nanoiibors.

190121} Inother aspocts, @ sNAG nenofiber composition doos not comprise o sianifivant

amonntof protein muterial. by specific embodiments, the protein content of o sNAG nanefiber

composition fs v geeater han B0 B.3% or 196 by walght. In other sbodimonis, the g‘smim

coutent of the composition i undetectable by Covsmussle staining.

8122 In o embodiment, sine s also dncluded i a sNAG nanofiber composition. In
aridition fo iy antinictsbial properties, sine also plavs 2 wle fo wound bealmg (see Andrews a8
@b, 1999, Aoty Wound Cere 121378). The zinc is preferably added in the form of 2 selt, such as

zing waide, zine sulphate, 2ing sogt

b an BING gluccnats,
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54 AntiBactadal Ues ol SN AG Camposiiinns

A wide variety of bacterial infections and dixeases wisociated therowath may be

Bosth Oranynopative hacterts and szmg&m;t@ ve bacteria andlor any dises
therewith,
D124l Bactoial ind

cticns that may be treated audéor prevented using vompositions
drospinitive famuly,
iy

described horein include infoctions by bactoris of the deusaspleilinn Baily

s

Azevebacreraesae family, Sevteroidavese Sumly, Bartonell sposies, Bdellovibrin Tamily

'Q‘{zf3?3;}}-*;‘-'855&2{7?@?’ »eysccwg Chlemudia ﬁi“éf}(}}_iﬁ,ﬁ

o COhlanndie prewmninr ), closindiom,

?ﬂi

by,
m}fmiﬁ«gm@fi& {jez, £,
f&mﬁ}h Oegenospdetfium Tmily, Pagsenrellocene

¢ Preusicraooiy apetisy, & Nendonemay spociss, Rbwbrareoy Bmily, Spivifhon faoily,

Spirosamacese fandly, Sodidiecocaus {ep. mothuciilin rosistan Stepdidocacens aursiy and

ponuses Bordetell ?m

duseribed heretn abse nclude infoctions by bavteri of the mi lowing

Borvelis, Brueeila, Camplodacier, Chlany wiie and Chmidophofia, Classeidion,

3%
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Corvncharrerivny Frerooocos, Excheriohin, Frovvdsedle, Hoomophiluy, Helfcobaoter,

e ifs‘isszs_@ﬁéﬁ, Muoshacterivs, Mcaplonna, Nelzserie, Pwudumonas,

Leglonella, Leprosp

c-‘ﬁ,,

b

Rivkensta, Selmonelle, Siigelle, Smobvlooscuus, Stepococons, Traposan, E’”‘i}s‘ms anddior

Yersinge In oo spocific cabodinrent, dissusss cansed by or sssociated with infsction

hactorie may also be prevented andfor treated using the compositions desoribed hc&m

(801261 Bactorial infections that mav be freated sndior poeven tod using compositions

deseribed herein include infoctions by bacteriy sz'iié;e? fﬂiiﬁwmg specios Bacillng antivgecdy,

Brrderefin gizé-?fﬁ-sss;sis;_ Serreli Mg

{ioseridiion tetani Cormebursoriin szémusm & 3??;-i‘éj;ﬁ?ﬁ{j(;?{fﬁ.?ﬁ};i jm’;

Excheviohio vall, Francivells sdurensiy, Hovwophilus inflenne, Ez’aeww‘m;‘w fand, EL sianelia

rncanphile, Lawossing preisnmy

sider, Loptoipueg fntsrnigny, Listeria mom

tageaer,
Myoobuorering fevve, Mycobaererlanm tuderoniasdy, Mycoplovma mremonios, Neisseria

serin meningitides, Pyendomanay SEFUDINCLE, Prergens nirebifls, Rickessio

sonnreiocas
siokenedd, Sfommalla ol Salmonclln olinurlon, Shipelle soaned, Slaphviococons aurem,
Starddlaccons vpldernidly, Saphvlococsis saprapiigions, Straitocoans agalsciivey
Sereptnoneens prewnonio, Sryptpoocant progenes, Treposene pallidum, Frbeis cholarae,
andior Yersinio pestic. In aospecific embodiment, discases caused by or sssooiatod with
infeotions by such baptoris may also bo we vented andior troated gxing the compositions
deseribed herain,

W

srovent infuctons by sorebic bacterin rmé ar disoases sasoointed therpwdth, Ty ather

crnbodiments, the compositions deseribed hereln may be used to troat sndior proves fnfoctiong
By arserobic bacteniy andior divcuses associuted thorewith,

HB1281  In conain embodiments, the commesitions desoribed horein aee veed o treat andior

>

frotiony, Pomelenonas 18 & grame-negative sorobic bactoris

prevent Pivedononas aerugiag in
found i soil water, other moist envismnents, g:i‘i;aﬂﬁfs az}ﬁf.aﬁ m‘mi*«, ol ﬁim% éj:cm-i;sitgs of which
produce the blug-ereen plgmont pyocyanin and 2 charagy

aurngisong 18 koown [ Cause urinary fract iﬁfe_c::tidﬁg‘. ;3;&@3;33{33@&3@ rmpmitmj“ystcm iﬁ.@f&@ﬁaﬁ&,

¥

ssuig il

dermutitiy, soft 1 tions, becterimia, bone and joint infections, gantraintostinal infootions

t
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and g vanioty of systemic infoctions. IHis koown to bo su fmpor

rewmame ), senaridimifampineresistant AH

srd cguse of nfoctions,

prrticularly i pationts wath burny, pationts wath oystic Hbrowis, nations who are
Ipnosinressed {uzq AT and vancer pationish and in pations whe have boen hospissliond

for longer than T week. 1t iy # frequont canse of nosovonsial infeotions such as but not Hmited 1o

proumenis, winery taet infbctions and heclorimin, Any one ar all of these infoctions way b

preventad anddor toated by the compositions desaribed hora

1801291 1o some crabodiments, the f:;@rﬁ;gm&iﬁfimzﬁ«s- desorbod hergin aie dsed 16 freat anilior

wak gnoeny infedtions, Use 0‘% SN

provent Staph intoctions, and particalarly, Sy

seneiibor composition i this cobodiment and other ermbmdzﬁxmﬁm desurited horoin may

prechude the gonoration of resistent organisens as well as allow for the un urdependent
clearance of & bactarial nfection,
01361 In vonain cnbodiments, the compositions deseribed horsin may be used o combat

ni do ne o minre anti-hagterial agents. For example, the compositions

Laciaris thad wre e

deseribed horein may be used oy tront bacteria that are bi&m o of more antibiotics, for
example resistant o

Sugdodooncous mursusy, VRS

Ewervcoousy, Pontoillberesism

N

restatent strains of bacteris (o, rosistont soraing of £ oo

¢ §‘zz§m¢:§m’§f{zg {Tﬁ'ﬁ;ﬁzi&:‘}f‘zzts;ézeﬁ;ﬁg_ and
ton

Streprovoce’y. Inoug embodiment, the compositions

gseribed horein may be wed

;“’M RSA™ it muy also be called

40
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0% of health-care associated staph infoctions, I the VLS. more than 94000

approRima

peoph: develop serious MESA infortion and shout 19800 dis ot infoction cach voar

Bspeclally provalent MESA s dn hospitals; where rish Ruotors far MESA infoction include prioe

¥

aniibiotic exposure f.g., quinplone sntibiotiosy, admisdon to an intensiv

we unie, suvgery and

exposure fo an MRS A-colomesd patiend, Pationds with opon wounds, snmunoeompromised
patients {due to, o o, HIVAAIDE, cancer, ansplant procedure, sovers ssthoo ), young children

o, human izfg_fi’g;f;;t- :f;ms:_i homer foddior s, and the eldarty oo, oldurly humantare ot high nsk of

infoction, Higher risk rtes for MIRSA sefection aro alss observed in

doveloping an MBEEA

ijention drug users, porstns with disbetes, pationts with dermatolopic conditions, pationts with

fnvasive doviges {(o.g., intravascular catheterst, sl Bealih care workors snd other poople whe

vl e i eonfined spaces {prison inmates, soldises, pationts in longterm bealtheans

Factlitios, such s E}%}i‘&iﬁg homes) S @owey most commonly colonizes the anterior nares {the

sontrital, althouph the vest of the eospdtatory tiaet, openest wounds, intravenous catheters ind

urinary traet e dlso poteptial sies for infection, Most of coniniity-assotiated MESA

infoctions wee Jocslized to the skin snd soft tssoe. The initial symptoms of MREA include red

'hr;zm:;m that resernbly gﬁim@-i*ﬁﬁ ‘sﬁﬁ«i hites or i:a&zzis that ms@}g‘ be &smmpamw by Fover and rashes;

as,mg:-;;af?eﬁé %‘i?%fx are oh setions such as necrotizing Fachih

oy pvomvasily, necratining

proumenia, infective endocarditis, bone or joint infoctions. Some MESA leads o sopsis and

toxiv shok syndrome, which may be due fo xins cartied by such steins {op., PVL, PSM

MEEA may vauss celluling, Any of the shove-lisied o known in the et strans of MRSA,

satiguts disgnosed with MREA, symptoms of MRSA, patient populations at sk of MREA

andior discases assovtated with MESA may be trostod with the compositions deserihod horsin,

fu sorne enrbodiments, the compositions deseribed berein provent onsot or dovelopment of oae or
move of the symptoms of MESA, o redocs doration anddor ssverity of one or miors of these
synumoms (6.4, symptoms destribed herolnl

o

dernage unwantod boctoria. For sxaniple, the sompositions dus

1 The compositions described erein may be used as bactericidal spents o kil oy

wibiod horein may be used fo freat

eaiablished bagcterial infootions, prophylaciiostly o the provention of bucterial infoctions, or

sdtonimistered ropically to uroes of g subjoct that are susceptible o infeotion or toarcas of the
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body that are hbkely stios for bactorial prowth (og., the gums, open wonnds, bed soros, and
vaginal oF proin areas).

8133 In conain embodiments, the compositions desoribed hovein reduce bactenial growth

andion b 02 fog .85 log, 0.3 fop, D4 dog, G5 bog,

5

sviad suevival by mers than sbout 8.1 Ing,

Golog 07 e, A7 lop 08 log, 08 log, Flog L20 log, L3 Jop, 175 i@@a Zlog, 238 o 0.8

iwg:, 275 tog 3low, A 2% g, 3.5 lep, A8 log 4 lve, 4.5 log, Slog, 25 oy, S lop 6.3 log, T log,

Slow Blop 88 top Slog S5 lou, 10 doe, 05 log. 1 log, L5 top, 13 i 2. 128 log, 13 log,

135 log, M log, 145 tog, or 13 log of colony forming units (0FUYmL. In {;‘@iﬁ&iﬁ- ernbodiments,

the conipestions desoribod horeln reduce hecrial growah andfor bacterial survival by about 8.2

fop to 18 op, 8.0 lop to Hhlog, 002 logto 3 Essg 45 E{}g e ri;f:zgg B8 logtn 0lop. DS lop o 8

b, 0.5 lop to 3 i{ﬁ;gi i i;i';g_ i 1S lop, D loptn 12 o7 log 1 log o S lon,

llogtodlog 18 ptoflog Jlope 50y if:s;“ w0 iﬁ‘g,.z logmSiop Flopie s E@gﬁ 3

fogte b ing, 3 _Efsgr m: 5 log 4 lopte Hiog, 2lopto ¥

AR

SloptoBlog d g to R lop 2o o

Tlop 3 logte o 2 log to & lop of colony forming units (CFUMmL, and auy value in between
thiese values, In cortein ermbodiments, the compositions desortbed erein reduce bacterial prowih
andivr bactorial survival by oqual to or more than 11 107, 08 % i{}“, R L
s et a i s 0 e 110N 15 10 2 0 a0l sy

1% e 0 R0 re i s ®

cor 2 OO YL, o any vinpe o waluss in

such reduction in bacteral prowth andfor Swwvival

hetween these values, Inosome embodimenis,

I minnies, | hm;r, 2 hours, 3 hoors, 4 boors, S hows, & howrs, 7

s achicved in loss thap she

hours, ¥ bours, 9 hours, 10 Bouts, 11 Bours, 12 hours, 15 hows, 18 howrs, 2 hours, 22 hours, 28
howrs, 36 hours, 48 hours, 80 bours, 72 howrs, one day, tvo daysy theee dags, four days, five
dave, seven days, ton duys, one week, twe wocks, throo weeks, four weeks, | month or 2 monthy
after treatmont of & baeterdal infootion with & single applivation/dose or mudtinle

spplication/duses of & sNAL nansfibyr compasttion.

180134) o one smbodiment, the infootion 1 be wreatod with 2 aMAG nasnfibor composition

HHM3SL A vardetyof dE‘S«Z@i“Z“@ ot diﬂ:&a&‘ mmﬁiiiimg azgﬁm;:-é;zi};:é with bactorial infoctionm nay be

sroatod aod/or provenied seith the sSNAL nanoliber compostiions deseribed hersin (o, @i

Neetion 342, fba). Bnone cobodiment, motheds fr onting sn existing baotensl infoction ot

2 disease associated with o ba infretion are contemplated,
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001361 In some ombodiments, the compusitions deseribed heredn may be osed fo trogt
wonnds Gee Seotion S4.1, fﬁ‘%ﬁ?‘zﬁ}y in ‘s{}%?,wiﬁﬁ gmbodiments, the z:g};ﬁﬂ;}@:«iiﬁiﬁzzs- desertbed by :

ii&{fiw | %.ii} o

areused © beat bacieriall

sotivn of wounds, By Some izmhg‘;ﬁﬁ.mg:ms-, tha

eroin wie used wpreve

composttions deseribed hereln are used o treat bacteria kaown to be associated with

infertions, and specifioatly used to troat Stophilococris swreny MRBNA, Steepvves

prrnsenes, Enterococcd wdior Pandomonas genrupdnosa infoctions, and disoasoy wssosiated with

such ik

I In othe cobodiments, the compositions doscribed herein are not used o treat

wongedy, In one eoibadiment, the f(smg*s{xbti ey descrbed borobnare not used to troat chroniv

wounds, I unother ombodbment, the cornpositions described herein ave 0ot psed to troad T

wounds Inyet roother emthodiment. the compositigs dexeribed herein sre not usd o trvat

surgical wounds. In one embodiment, the composibions desoribed herein arve not wsed o roat

chronie weunds, hum wounds and sureieal wounds. In another emboditnent. the compositions
deseribed horein are vot wsed o troal & wound andior o e, I yet another embodinment, the
compositions described berein sre not usod to teat unsinfocted wounds,

JBIARE 1o seome embevliments, the compositions deseribed beren oo not used fo gt s
Bectesiatly infocted wound. In snother ensbosliment, the compositions desoribed hereln are not
usedd t froat ¢ bucterint infoction sssaniasad with or caused by & wound. In some wabodimenss,
futoed with

Hions doseribed Boroin are net weed o read Bacteriz known o b asear

the congw

wound mitctons such as Staphrlroovoss arra! MR BA, Steptacncnis pyrogeney, Enterocoon!

sadfnr Pridomanas aowrnginesa,

SN Insome embodiment, the compositions deseribed horeln may be used 0 treat or
provant g vaziety of bacterial infoctiong and discuses nausest by or assaciated with bacterial
nfections, which are vol associsted with o wound {sse Section §412 fnfral

48 In cortain embodiments, rouime ni’-‘t}f 2 thisouse aw:md‘mi with  bacterial infection

cornpeises adminidration of one of the comp

o 8 sulifeet oru posulation
of subjuects fo treat the disvass or o obtaing 'i?;w:;:fgf;-‘fii:i:{é;i oy 'i%?ze;;:apzemia pffoce. In specific

i
ety of & disoas

erubodioents, such toatment sohioves pae, bvo, three, Bour five or more of the following effects

inoa subvect or g population of subieos; O reduction o amclionion of the sove

or 8 symporn associated therewithy (1 reduction of the durstion of g discase o 2 symiptom

43
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fod therewdthy

¥ prevention of the proweession of o disouse ora sympion assogiated

thermwith Ov) regression of ¢ discuse or a symptons associaed therewith, (v provention of the

developmin o onsetof & symptom associsted therowiths (v) prevention of the recurrence of &
sernptin associated therswdihy (vl provention o reduction of the spread of o discase o the

subioet or population of subjects to another subiect o population of sublects; (VD rduction n

argan failure associsted with » discase; (R reduction of

the inoidonce of hospitalization, O

veduction of the hospitalization longth: (8 an increase the survival: iy climinetion ot g

discusey (<1 cnbanooment or inprovement of the prophytaciic er therapoutic offeersi of

ancthier thorany (v unprovement in quality of Bl as sasessed by methods wall knows in the

art, a guestionnaire; {2y} redaction of the number of symptoms of a disease; sadfor {xvi}

reduction i monah ity 0 s embadimonts, trosbment comprbcs any therany using

somnostions desenibed boain

4L I come eonbodimonts westotent of 8 bacieral infction comprisey adminbration of

ans ol the mm@miiim& doseribed %’zmm i m?cs;mt o a nopulniion of subictis o pat the

frdgtmient ds:hwwg Gng, W, 't‘:hrx::,,, four, f_’ v oy more of the following offecs In a sublostar g

population of sublectss (1) the clomrance of & bactorisl infoction: 411 the sradization of ans or

andlor o or e Syraptoms assaciated thorowith (v the redugtinn in the duatisn af s

bacterirl infoction andior one or mors symptoms associuted thorewith; (v} the prevention oe

dolay of the peporation of o rexistant strain or strabos of bacloris o reduction of & number of
catntand strains of bacteris ponoratod; (vit) the prevention @ the mourrencs o one or mog

symptms gasocinied therowithy i{@fiiiﬁ}s’fi‘nz eduction ar climinarion in the bacterial eoll popalation

{such oy reduction in bactenal counts, e.g., iy biokaiosl semple of o pationt, & measured by

CFLYmb or 8 lop reduction by one z}f fbc rm,fhmiﬂmmm v the art ar deseribed horniny: Ux the

o by hospitalization of & s

ol fx i the reduction in hospitabization lengthy ¢

increase i the survival of & sublject: oty the eobencoment or improvement of the therapentic

effoct of anotbor thorapy; (xH1} 2 redpetion in wortality; (xivi the reduetion or chinmpation i the

spread of the bacteria from pne subioet 1o another subiost, or one oruan or s 1o snother orpan

44
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b redugtionin the

developmont or onset oF ong o more symptoms ssseciatod therewdthy (ot

number of sympioms ssiecisred with ¢ bacterial infootion; {yvitl) the inhibetion or rodussion i
produstion of @ bacterigl toxin or foxins sssociaed with g bacterial infootion: (xirithe

stabiliontion ov roduction of inflanmmation sssociated with & bacterial infection: (o) the reduction

i orpan futlure sesociated with a bavierial 3":1?? olion ara ri@acctm ausncinted ii“;f:ramih siid/ar

{xxid improvement in guality of BiS as asep
questionnair:
MM Do covtain ombodiments, administration of the compositions described bereinfos

subioet rosalits fn one o rove of the following {1} the tsduction of thy sxptession of ane or more

defomsin proteing andlor defensin-iike proteies; (10 the induction of the exprossion of one or

mee Tolldibs receptors: andio s the wduction of the exprossion of one o mere proteing dat
are benelicial for cloarance or reduction of 2 hectorial infection o one or mors symptoms

assnctaten thevewith,

01431 In covtsin embodiments, provention of 8 bagterial infoction opmprises sdminisivation

af one of the compositions described berem to o sublect or » population of subiocts to schisve

offects

ane o mare of the following (1) the inhibition of the development oy suset of o becweris!

infbetion, er & symptom asspoisted therewith; and/or (it} the inhibition of the reorrence of o

bacterial infoction, or » synptor associated therowith

I00144]  In weher onbodinents, provention of ¢ bacterial infection comprises sdministration of

ang of the compositions deseribed herein fo o subject or 2 population of suljects te prsvent &

'i‘z‘sm::if&t&d' With af%&&éﬂ:ﬁiif iﬁ'ﬁéi‘iiiﬁﬁfﬁi.; Inapecific -z*;}:fﬂi:s&éiffﬂeﬁfﬁx; such Efffif;“ mﬁimi zﬁhzcvcx

the Zif“‘.*.,iﬁg‘f}'i‘h--f‘ai o onsot of @ diaﬁdzyi} s zzamamﬁi W zih i)f:i(?tew f-«i;'f infm:tim-m 2 s;y';tf;:;f}w::;:@ ii’iiﬁiﬁ{'}f
andior {1 the inhibiten of the recurrence of » discase associated with » basserial infectionor s

sympiom associated therewith,

41 Trestment or Prevention of Bacterial Infection in Wounds

118

gseful for tiﬁkﬁ";i’iﬁi}g a wide var

8

Wi

sl %S:iciifiiﬁﬁ’y’ wmifpoted ‘xfoui;d% affwcimg any hasue of the E’;sjsdy

oF proventing mivotion of wounds st visk of becoring infeurad with bactenia,

HHMGG]  Thore s two typos of wounds, open wnd closed, Opos wounds are clussifiod

atonnding fo the oldect that caused the wound, For sxample, incislons or incised wounds
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fincluding surgical wonndsh are cavsed by s clean, 3

ro-cdged ohicct suclvas e knife, g razor oy

& class splinter, Lacorations sre irropntier woundys censed by 8 Dlunt impact to soft nssue which

fros over hurd Hssue {ep, lacormiion of the skin covering the skall) or tearing of skin sad other

ey anch as caused %w ¢l s are superBotal wounds iy witich the

topanost bayer of the shin (the gidermis) fs soraped off. Punctuns wounds sre caused by an
i

such as g knife envening the body, Guoshet wounds are caused By o bullet or sienilar projeciile

abieot punchuriog the skin, such as @ mail o needls, Ponstration weounds are cansed by i obiect

driving i (g, entry wound s and/or Broosh the body e, exit wanndy, I a miedioal contont,

oy

afl staly wounds and gunshot wounds e mmgdﬁm{i open wousds Open wounds abso include

e

indury, Chossd wounds nelade

bien wounds fndosed by theral, ¢

contusions meore conmmonty known as g '{-;mizs;e--, caused by bhunt force tranme that dameag

fissue under the sein}, henwioms Gl galind 2 hleod turmpr, caused by damage o hleed vessel
hat iy s cpuses bood o collect wder the skind, and coushing injurics feansed by & wreator
sotreme amount of foece epphicd over @ long pariod of Himey

§'é}€§§;é%"?§ In cortain embodinments, the compositions deseribed horein gre psed o tropt g

basteria! infosted vpon wound or provent & becterial infection in un opes wound, T conain
embodiments, the compositions described herein muy be user to trout or prevent & bacterial
mfvetion of & gumhot wound, & panctore wound andior a penetration wound, Iy cortain
embodiments, the compesitions desoribed heroin may be used o troat or provent & pastopeeative

Basterial infootion, v catheterrelated basterisl nfoction o g

hagtorial nfection, @ surpios] siie

hemodislysisecleted bacterisl infoction, In ver snother smbdinent, the compositions described
horoin 2re not used to toat or provent w bacturial infection fn an open wound, s ganshar wound, &
puncture wound sodlor a pescteation wound, In cortain embodiments, the compositions

described horsin are ot used 1o troat or provens  post-opemtive beoterial infbotion, o surgios!

site bactorial infection, o catheteroetated bucterial infoction o hemodialyisrelated bacterial

mfoeton,

{IS8] I somme conbodirnents, the wound is 8 cheonis wound. {fim;ﬂa_ig:.'x;&.»z:fs-gs:;‘;@sd_ can he e‘;;ﬁ.j;‘

sw infeetion 515&@{:&';4;;;5:& *ﬁ,s_@:i_;tiz 5

oot ave usesd o trout o provent heonio woond infections (o

RXI

46
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U ;zse:ai wound, or & bum}, Inwn aznwm,z cmimd;mwz;t the vomposisions desoribad hevein are

not used 1o trost or provent chronis wound bectenis] infactons fo g not used to provant a

bacterial wnfsctions prodoinate;

divect cost of thess types of infoctions s sppry jxfi:maiﬁﬁfy f%:.:";? 'i?;éiii‘fm'iie:f%%am 0P YA Kviﬁ&ffs_}f sz

hospite

~contracied baeteria developed mesistance against ar

hused toatrments are desired. Lhe of the sMAG compositiony desoribed horein i 4 hoapaat

setting could defray much of thevest and msr%rdise‘ z‘uium the .gf,sifwzkx‘féf;zciiam @f'amihﬁiﬁié,g resistant

species. |

pravent m@é&:smmi&} bacteripl mtections, such s surgiea! bactorial infections,

{0188 In one embodiment, the compositions described heroin may be used o oat pr

nrevent bacterial mfections o bl e;émg, wannds (S Eicsémg surfror woundst none

T

embodiment, the compasitions doseribed heroin miy be used & gunshotwound, 8

manctire wound, 4 penstration seound ov 8 surgical me}’:}é 1y apdey fo ireat or prevent baptesal
infection in such wound. In vet ancther smbodiment, the compositions deseribed heroln ars not

ased fo roat or srevent hegtorisd infections in hlesding wounds {e.g., Blecding surface wounds),

180151 The compositions desoribed herein muy be useful for roating of proventing

bucterial infoction n cutancans woands, such as wounds affecling the epidermal and de

tavers of the shin, seowell g8 fpunies to the comea and epithuhiadined vepans, in order to trcud oy

ch wounds, The weunds may be caused by 2 wide vardety of

provent g bavierial infoction in g

physical traame, including cuts, slvasions, burns, chonsica! exposire; surgical procedures {e.g,

surgical inctsdions, shan grafting). In one smbodiment, the compositions deseribed herein may be
used for treating coenend and sclora wounds, including wounds which affect the e}mmim@ i y
siromal laver und endethictinl tayers of the eve in ovderte trost or provest & bagtorial infiction in
such wounds, Inovetanother ombodiment, the compositions desoribed horgin are ned ased to

frout or provent bacterial infectons in cutinbous wounds,

o
o
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IRBISEL Inosovw embodimoents, the compositions deseribed horein muy bo ased fo troat g
wennd 3 8 pationt dispoosed with g burtenisl inkeotion. In coviatn ombodiments, whove the
compositions deseribed herein sre used fo troat 8 bacrorial infooted wound, 2 wound I8

dedermunsd fo be bacterially infocted by o tost or un assay Torthe presenve of o bacterial antipen,

o one embadinent, 2 wound culture iy m“fx:)maém siuwi & buetertst infortion b the weund of

# patient. In ovet uther embodunents, ctad due to the prescmce ol

DR o more svvyvoms of bestorial mfa:zwn

3

wound in & pationt when g pationt displevs oor or more of the syaiplons mf‘ hactoria i‘:zz foction

i I other embodiments, the composifions desgb

roduesy anddlor awelling of the a.i.ici{;; af the 'css;.;;-s;m&._;_

suchoas @ wound i slow fo ol hoat

weay at the stle of the wauends

wivape of thid

Sympvoms of weound bacterisl infoction Biclude but aee not Himited o logalized ”rj*thgm&«

ralived patn, localtzed

itte, pedenta, abevess, discharpe which may be viscous,

disvolorad and purnlent, del @yc:i af wound heali ﬁgj,-. ¢ %Gi&‘ml’ik}ﬁ ot iif‘s"aﬂﬁ*& bosh within sudior at

areid, ,md wm;}';;{i §§fegz}gg€:?¢};g 3 BssoCiated wzih wonmd g*ﬂck@hﬁ;:ﬁ;?n‘imﬁ;& at baws r’%f oud (e,

wound develops strips of pranulation Hssue in the hese ax opposed 1o & unifbrm sproad of

o

S,

granulation Y across the whole of the wound bedd. T some evobodin the cornpositions

the

dexcribed hovein provent the cosst o dovelopment of cne or myers of the abovedisted symptonis,

ti

vof one or moreof thoe spmpdoms,

oe duration andior sever

o 108

HHMS4L  In one eonbodinent, the compositions doscribied herom may be nsed for wound
hoaling and rostment of » wound bacterial infbotion, e for weund healing and provontion af 2

wound bacterial tnfection.. fn ons sorbodiment, the compositions desoribed heroin e nssd o

snhunes wound healing whils concarrently teghing o proventing & wound bacterial infbation.

 AG nanofibers In wound heading applications have been doseribed 0 108, Patent Pub. Ne.

oty of the sNAG nenoliber compositions on wound besting and some of the wses of the

20090117175, which iy incorporatedd by veferonce hereln in s cutirety {see, o.g., Example 2),

4%
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543 Treatment or Provention of Other Bagterial Infectans

189

{188 Inccrain ﬁt};ﬁiﬁ'stﬁ:ﬁ;mwm} the sNAD nanohiber {:fsm_gmi?iifm;& {3@3%‘;&1%@& i

feach, pringry ach m@mdgm%im tract, 3‘;@{}&&5 f}';_ﬁ;‘;atﬁ, Saps, sy, sinus or aay other srgan o E‘Iif{s_si;siiis

o

of the body. In sopther ¢ mscdimmt, thie sNALD nanodiber s*am;msimm described bevetn may be

andior conditivns of sy other crgan o ’:mmr awamatz'd with ¢ bacterial infer

srbodiments, the sNAG nenoliher compusitions doseribed hovein gre snnl ile:‘di i?i}ﬁg‘iiiiéﬂ i;;;f en ﬁn
skin, mouth, car, ove, anus or groln arcas of o pationt to toat or provent 2 bacterial infeetion. In
seve vinbestiments, the compositions described heroin are wsed 1o frvat sadior provent & bacterial
infoction of an orpan or tasue of the body that §s not ut the site of & woursd, andior is not

assoctuted with or caused by & wound

1801861 In cortain ombodimenty, the sNAG nanafiber composinons desonibed berein ave pad

fo fneat an existing bacterial infhotion. For example, such componitions may be used 0 renr n

tior by o tost or an sssay, sach as

subjoct dizgnosed with o bactarial in g o the tosts

dascribiod horein or known i the art. Alermativety, such compositions may be wsed o et e

subiect disploving cue or mare symptons of 2 bectorial infectivn or & discese ssenciated with g

sotenal infection, such as oncor more symptoms of o bacterial Infoction knows to a skilled

artisan {ep, determined by o trosting doctor/physiclan o be a sympiinn of 2 becterial infection)

andior described horein
ST o contaln cmbodimonts, the compositions doscribod boren wre osed o troat &
sondition sssocinied with an imbsbance in bavtoris! microbiot, or w condition associatod with an

§

abmormal o aliered bactonial myicreblote. Forexample, such compositivas may be used to et g

skin ponditton (0 g patlont whose shin basterial microbiets diffors from tha in contrel subleoss

wns of the shin comd

o, sabioots with no syo oy dn other sxanples, such compe
awy be used o treat an intestingd condition {or 8 vondition of suy other Hesue of ergesiin g

patient whase intestingl bacievial microbiois {or microbiota of the other tissus or eryen ditfors

from that iy conteot sublrets (e, subloots with no symptoms of the intestinal conditiony.

§,§§=i‘§i§i§=&v§_ n other embodiments, the compositions deseribed horeln may be nsed 1o trosd sny

s koown to be sssociaied wath or exagerbated by o bacteral infection (g, song). In on

45
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ernbodiment, the compositions deseribod horoin ray bo sed 10 trest & gystie Bhrosis pationt
infooied by £ garnginos,

JO0159] 1o soome eoobodivaonts, the compasitions doscribed hereln are offective spainst toxing
seursied or cxoveted by bacterin I one embodiment, the compositions described bersin may be

used to inhibiteduce a bactoried tesin dandéor 5 condition o svmptom aused by 2 bsctorial

toind, for exanple toxine produced by Baecills antbracis, Clostradiio ¢

Corynebacteriion fipfelionia, Preudosmmay aorupinme endetonins, wndior the avtolysing, Spme

defensing are able (0 bt bustorie] toring, including those produped by Bucilfis antbesely,

X o

omangs eerssing, and the oytalusing

Chanridiver diffotle, Covmehactorivm diphthesin, Svend

ot Blood collst. Given these functions

saivn and secretion wmsy allow for
ihe antiblotic-intdenentont olearance of bactenia! infection, and thus sveld the generation of
bacterial rasistante

01601 In cortaln smbodiments, the compositions described Heren may be wsed o froat

o yith

axiddor provent png of mere baclerial infections of the skin, or discases of the skin sesocis

i hactirisl infoction. o some smbodinents, the compositions desoribed herein are used o frowt

fonslized skir infoctions andlor diffise skin infections. I some smbodiments, the sompasitions

described herein are used to troat or prevent skin infoctions or discases of the skin sssoviated

srind infoctions affecting the epidermis, dermis, andior

with bag subeutaneous (hypodormis)

fissues of the slin. b some of these erobodiments, the affected fayers of the shin inchude ane oy

ot lavers of the enddernus (Lo, soaturt basale, Strsfum spinosunt, stratm granulosurs,

L

the dermis (e, vollagan,

steastam Howdurn, and sivation comeumy, ano o mare types of Heses ¢

clastic tesue, and retionbar fberst, one ov move layers of the deomes (o, the upper, papithuy

fayer and the lower retieular ayer) andior pre orrmore types of Hisue of the hypederm

fat, slastin and connective tssue) In an embodimant, the compositions described herein are

compositions deseribed borsin are wsed to st or prevent 8 Siaphvi

i

of the skin andiora S 7% infoction of the shin. I vet snother srnbodiment,

e

she compositions deseribed boroin are used o troat Sephodococcrs sffu andior Stapiadocsons

aureny infoction of the skin. In some eonbodinunts, the compositions described bereln are waed

gulitis, srythrasma, carbuncles, Ruunles, wb
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ax. In anothor srmbodinent, the compositions desenibed

’iﬁ?}?ﬁ;g&%}:é}&; c’:ﬂs}ékﬁsy‘-.a. cutanonis anth

horom are used to troat or provent cellubitin, Cellubivis affeots the decper dovmis and

suboutaneoys tixsues, and usually ai“r”j' s the face, arms, and legs, and almost abways peeurs due

o w hresk in the don that leads to 2 hacterial nfection. The syanpioms of collulihs intude vne

o more of swelling of the skin amound the break in the skis, pal, tenderess, outward signs of
Blistering, ved Hnes betwses the lompeh nodes, Bver, and chills. Iy another smbadinvent, the

composttion desoribed heroty ave wand to treat or prevent @ bacterial infocuon of the slon at the

eulitisy, The svmptors of Bollicutiis inclade swelling, postules

as {{* 2. §(§§

surrounding the hueiy, burd nedules, and paln. In anpther ombodinent, the compositions

deseribed horebn may be used o treal oy provent acne, Appoaranee of sene b freguently g

syrstonm of 8 bacterin infertion. In voe ombadbnent, the compositions diseribed herein ars
used 0 front or proven denmatitis sescamated with or caused by g bacteriad infection. by some
embodimenty, the compositions desoribed bereiny prevent the onset or ,ievﬁiuprm,m afone or
mees of the sbove-listed symplorns, or reduce duration andfor severdy of ond or more of these
symptms,

{00161 Io conaln ombodimonts, the mfﬂ;g&aﬁiiiﬁzﬁs z:iﬁ:«;si:«z%ﬁieé horsin ms&ty iﬁse. ux@d 1y freut

associated with haclerial infechiony E §':c comnrmmy v ol mmmmi hacterial infootion éﬁzﬁ;};;i'as.daﬁ-

sebmonetie, shigelo, & coll, es}émzf‘:ssm Ssepbvlococens, Ldsteria, and Yereinin, These buactorls

e stomach and iix:;fis:giij}e&, alse buown as gestrometoniog,

:%*mipmms :Q_? an 'i.réizcsti_mi_ 'iz-aﬁtwﬁai infeetion include but are mot vi;i_miiw& soubadorsnel cramps

P

and pain, Moody foces, loss of appotite, tausgs saenet v, Fover, and

diarvhon, 1o some ombodiments, the compositions desertbed 'ii'iz:ﬁffzizi- s used By toat a pation

displeving one or mere symptoms of food polsoning, which i often sssocinted with ¢ bactenat

In cortain conbodiments, the sompositions desoribied herein may be ased o troat »

dissase assoiated with a Swph infection (o, 8 Sy cus asrerr fechont T womeaf

s

Fosistant -;S}.’iap}i

S
A
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sy CMREATL I cortaln pbodinents, the coompositions desoribed horoin are sdrinistered

w2 subdoct disgoosed with s Sepd infocuon, of 1o subjont displaying oo or o symiptons of

# Sraph infection (e, prosonce of one o more of. small red bumps, cresty rod bupys, pus

filled burmpe or abscess, boils, styes in th eyes, blisters andior red seabby skin, such s red

Sﬁgmﬁf skin around the nose &i’sé muuth, ot svirgrlonvs of g Toxde Shock Syadremed. In some
srnbodinents, the compositions deseribed hevein provent the onset or dovelopment of ong ar
more of the above-listed synptomes, or reduee durstion snd/or severity of cos o more of these
AyTOn,

HIT63]  In cortuin envbodinments, the mmmgzizmx described oo may be used o wist oy
‘ cribed

sndard p,im rehiet

prevent ¢ cold sssovisted

herern may b used to breat o prevest @ cold
medications. Inong erabodiment, the conmosiions -fjﬁﬁﬁﬁiﬁg’ﬁ heroin are ‘t;iseéi o frest or provem
& bavterinl wivodon of slwus, ser or fhwoat. The syowdomeof such bacterial infeotions mchude

tocplized potn wnd 5w afiimz.,, Baecterial infoction in the sinus may lead te nassd dischargs and

acute pain i parts of the feee or forchesd. none embodiment, the compositions doseribed

herein dre used o troat strep oot (S epsmrons progenes). In some embodunents, the

o

“the dbove-

compositions desoribed horoin provent the onset or development of one o3 mow
Histed

aiedt  Insoms embédim&mﬁy the wmpmzimm desertbod h:rf:m m&zg’ be used 1o oo

symptoms, o reduce duration sdior sovarity of one or more of these symptoms.

nrevent @ gontial, wina

tract associated with ¢ bacterial infection. In some of these @mb@dzmcnm Ehc conpoNitions

it serually transmitiod discase associsted with 4 b

doserthed horers may beo used o

infoction. Syrmptome of such Infections inddude im are not ﬁ‘}*ﬂi’f?ﬁfi i ;ﬁaiiﬁﬁs‘i _Ez?i_ﬁzatimz-ﬁ s:'iwéy

discharge, andior pain during intorcourse.

described horein am used &
frsc Honom st

Chiamidva. In another combodiment, the described horein 8¢ used o traat gonenics.

Symptoms of gonorthen include loealized pelvic pain, Hohing and britadten, painful urimnon, o
thick vellow or proen discharge, blecding between menstrusl pertoda. {n one grobodiment, the

compositions describod bereln are used to roat oy provent a bachurial -v;&gimﬁis% mfwimm

Syroms of bacterial vaginosis inclode vagival discharge, o

5
Eok



10 Feb 2016

2016200853

Bacierial mi"er’tmm of w mcosal srtice fe,

pain, T some embodirsents, the compaations desoribed heretn provent the ansetoy
development of one of more of the sbove-dinied symproms, of redues durstion endey severity of

onte o more o thess symrdoms,

§§§i€§.§.§§;§f§ in enher embodiments, the covmpusitions desoribed herein tay be tsed 1o weet or

o & bacterat infbo

nrove on af the lunpsl, ora msplrgtory
disease senociuted with a bucterind infection. I same embodunents, such mmpmmnm e used

foy rent OF ProVORt upper roxpuraiory tract infectionn. In one envhodiment, such compositions are

Insis. Tuheronlos:

ysed W wear v mwu’si b fsraised by 'ﬁ%i;}ﬁﬁi}aféwr‘iﬁm fitbirouiosss, and

it is 1 highly mfbotious dissass thet is spread from person o porson by sncesing or seliva. Thus,

shie coppositions described Borein may be wed 10 froad not only subjocts dingromed with

wubercutosiy or displaying symptons of fubercwdosis, et also individualy in contact with such

sublects oy, fammtly mombers, carctaiers or medical porsonneld. Syvmploms of uberculosis

inchude coughing Moad, excessive waleht loss, fatipue, luss of appetite and possistont fover. In
some smbodiments, the compositions desenibed horoin provent the anset or dovelenment of aan.

ar roore of the sbove-lsted symptoms, or seduce doretion sndlor severity of one oy more of these

synicrns, i one dmbodinnent, the compositions described horsin are used 1o ot pocimonis

ancdior & Sepvoracess pressssiar infoction. In aoother srabordiment, such compositions are

ssed 1o weat branchitis. In one snbodiment, the compasitions described bersin are nsed to treat
Moravells covprshadis, Srepocnccus poeumonie andior Masonpdifns faluenze

1801661 In some embodimenty, the compositons deseribed herein are used to freat or provent
orab mucosal, or g dssesy/conditon of mucosal
cugribed

Borein vy nsed to toat or provont bacterial tnfeotions of the oral ﬁi&?ﬁ‘ﬁi}%' Fow &}&dﬁlg‘?ie suely

Fowrss

compositions may be wsed to treat or provent conditions assachated with bacierial infoctions in

she moath snch as gingivitls, carlss, sndfor tooth decay.  In ons cosbodiment, the compesitions

described horein may be used fn ol hyelene producss,
HBISTE Do ons coobodiment, the compositions doseribed heretn are used to treat » bacterial

infection of the sar, such as middle car infortion, ora dissase msooiated with such infoction, In

ane embodinent, & composition dessubed herein s osed fo tead osins medis caused by g

bacterial infochion,

Loy
Tyt
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A E;; spme embodiments, the compositiong duseribed hergn are used to treat o provens
bacterial infectons of maplanted prosthesis, such as hoans vabves snd cathurers. In some
embodimens, the compositions deser fhed f‘?&i{ﬁmétiﬂ%d fer troat snimial bites, for cxamplo ot

o dog bite, (v ovder o prevent  bag

e The mms;:ﬁ,}&itiﬁm ﬁ%c ihed b AJ» s ¢

b e K T
dincases assooiats :

arthrifis, syphlis, conpenial ‘smhsim w%}wgﬁzﬁig ﬁﬂiﬁgi}g m:yx:;afzfiw;zéwiﬂm av;i.zm ﬁ:@mrg&%@&

weliodosts, loptos oo, invasive group A Sestococes!

disease, Mreptovocea! Tanie shock syndrome, meningacocal dissese, basterinna, strep throat,

Typhotd Gover type salmonelloss, dysentory, oolits, sabmoncilosis with pastrovnsaritis sad

enternenlitis, baeiliary dysentery, wmebic éwmtew shipetiosts, dinhtheria, cotaneons dinhthens,

vaspiratory diphtherin, Lepionpaires disense, tubervuloss, lators tuboroulests, hemophilus

influenzae B typhoid fover, vibrip r_‘{}&ilf?ﬁ‘ii&mmﬁi;}r‘ﬁﬁ&ﬁé‘e‘-g_ vibrie vuluiticns, vibrio, versiniosis,

boil, sone, sepsis, septicornia, prcunioniy, mycophasns phoumonia, meningoooccs! disease,

s dispese, avute appendicitiv, meningity, encophalids, Impetige, collulis, casbunelo,

meningitie, Waterhouse-Friderichsen syndrowe, plomaine food putsoning, Staph food posomng,
Tanie shock syadmme, nooredizing pocurnonda, seplicomia, soute infective endoearditis, na

infection of swest glnds te.p, Hidradenitis suppuratival, o bacterial di

ane trangmitted by a Hiok

vor, Ly discasey, hetuliven, plague o, bubanic plague,

Pitiy, nongnnodocts

{o.g. Rocky Mountain Spotiod B

urotheitis,

prroymonie Hagusl, tulerensa, brccllosis, sents onlg
lomphogranudons venerium, rachoma, inclusion comjunctivitis of the nowlborn, pesitacoss,

s gangrene, soute food polsoning. disrrhes, taveller’s dzarr%xe&%

:;*5ﬁﬁ.usigmzsmﬁtzmmz& colitls, g

snserabic ool imz, mpm uloer, Pontiae fever, cysiitis, méamur}m atitis mr:d;«i« %iﬁlﬁaﬁh;

strptoveceal pharyngiis, rhoumatic fover, srysipelas, puemeral fever, necrotizing Tas

'31&5@@;:{3:-;3}%;&% infootons, proudomones infoction, endfor cat sorateh dissase.

55 Pathom Pepalatin

HHMLTSL  In cortain cbodiments. a sNAD nanofibor compositnn describiod herein may be

admuinistered o 4 natve subjoct, Lo g subioct that doos vot have o bucteris] infoction. 1o o

Ly
o
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sihed heretn s administored o a neree subyect thet s gt risk of

srabodiment, 8 composition o

suquiring 4 bectonal wiechion,

Wil Inone cm@aétmwa w ENAG nannliber wmpwtsm desoribed herom may be

b3

sdministe

r:m‘e@dzmmi 4 esmpm;rsfm ¢ mmbu:i hu?‘k?ﬁ oy N ddmmwmzi tra p};‘ézcm who displays one

or e symitons of & baetonal misction,

80173 In conteln ombodiments, the s w@mmwmm doseribed horom s adminsiinnd

detected in o Mological saraple taboy from the g?&&ia‘ﬁé;, I one ﬁmfi‘ﬁii;’}dﬁ’}im}fé a'izil{;i;r;;gi;ﬁai gamgr%@

is obtained fom the site or gres tocbe preated by the compositions described hevedn or an sees o

which the compositions desuribed heretn are 1o be administored. I one embodiment, a swab s

usodd fo collect colls or pus foan ihe site of e suspeciod mfootion o derost o bactarial infegtion)

_;'a-;_;:_ another embad ?rr‘;,emj_q g Fheld 15 sapinsted fom the Sizﬂg}fﬁﬁfi’.iﬁi" site of an infection (o, @ wound)

ssus biopsy is performed to deteot
# bscrorial %ﬁféiﬁfiﬁ& byan &mﬁ@éfméﬁt whors the wxmmi site of un infection s o wound, &
wonnd culivrs may be performed 1o detoct 8 bacterial nfection. To another srnboditnent, the
hiclogiont sample 1§ obtained Bram blood, uring, sputum or foces of the patient. In saie

crbodimonts, & bleod or 2 grine lon miy be porformed fo dotect & huctorial infogtion {og., whan

2 bactorial infoction 3 suspocted to have spread it the blood or other tissuey/orpia ). Insme

sbodinments the colletipd suraple

onetls tssoes or Hhudd)

methods such as PUR for prosonce of one ot o types of bacterie, o othor ambodiments,

immunofluorestaice analysis, serology, culture {e.g., blood agar wiwic} or any other tosy
known and/or practiced in the art may be used for lnboratory diagnosis of bactorial infoetion,

180173 1o other spocific embodiments, the compositions desoribed hersts may be

stered oo pationt dlagoosed with or displaving one ov more symptovas of 2 dizess

associated with o bacterial infoction. In cortaln entbodirmonts, & pation b diagnosed mth #

disguse penciated with a bactorial infection or displays ore or mere symptoms of 2 discase

assorinted with o bactorab ik

ior prioy to administration of & composttion doseribed hevorn, &

ton sy be diagnesed by any mothod broewn fo g s

dissase sasovated with g bacterial inf

L
Ly



10 Feb 2016

2016200853

artisan, iclading svaliation of the pationt’s symptoms sod/or detection of » hacteriad antipen in
3 Mologiont sample of the paticnt {oug., a8 doscribod sbovel Inone camply, the conpositions

bacterial infection by a treating phyysician or another madical profossional. o another cxample, o

i horein may be administored o # pationt disgnosod with a dissase assovistod witha

pationt tany use the compositions deseribed horsln upon detoction of ene or mos symplons of &
disease assnciated with o bagteral infection,

{88174 In cortain ombodiments, 3 composition desoribed horein s admunisiord tou patient

son by Saedflue pndvasiy,

whe bee beon diagnosed with an imfection, g, the bagterial imfe

T ~

Bordetelle pertosis, Boveelio hurpdarieri, Brugslla aburrs, vl casis, 5?‘5{5&&?5&;':?iési;‘-?if&i‘éfﬁﬁfsl%‘.;

Aeveello suis, Compeladaceer sefust, Clamydin peitoct, Chlesondiv prermonin, 1

srachomatty, Clangduphila psitiacd, Clrasridime botelimm, Chwsridim Jifh

seriiagens, Clostridiim setand, Corynelaserivin dinfrberias, Enterncoceus fheocallyy

| Frneiselle wloressls, Flaonophilss snflnensas,

Helivabacrer polond Lepionells gﬁﬁ;ﬁi;s‘:?éfi_;ﬁ?seszﬁig Lepraspivg presmopiile. Leptospive dntereogans,

ok

Sisterio monsoingeres, Morayvefle cotprrialiy, Mcobaosterivm loprue, Mycobaoiering

asis, Mvoandoue prewnordae, Nebweria pomserhoene; Nelsveria smeninpitiies,

2

5

Preusfomonis sursainose, Srotens nirabills, Preymooyetic fvoveas, Rickemsia sivkersi,
Subwosetle tophi, Saburnelia tophlanpivn, Sgello sonngd, Saptdocoonss aurens,
Stphplococcus spdermidis, Stuphlootous saprephrions, Srepiocnccis aulactive,
Sreprococcus prowmonia, Srepooncors pragenes, Treponema pallidion, Pz shiderae,

Yeeninin pestls andion sy other badtonial infection desenbed hereln or kitown i the arl. tn o

erhodinent, 2 compasiion deseribed horeln is adininistered fo 8 pationt who bas beon diagaosed

with the bueterial lnfoction by MBEA ov fradinvonas geruginoss,
FITRL 1o cortsin cmbodiments, s composition described hereln b administorad sos pationt

whs has heen dingnosed with & disease assoctated with bacterial Infootion, e.p., leprosy

{Hamson s dizease ), cholery, sl {o.g, cutaneous sntthex, polmenary aﬁrhm« :
pastrointesting] anthrax), pertussls, wranuloms inguinale, bacterisl vaginosis, gonorrhen,

ophthalmin neonatorum, sepie sythrils, syphilis, congonind wuphilis, whooping cough,

myeobactorium aviom comples, meliodosis, loptospirosis, tetanug, scarlet fover, sivep i
imvasive group & Streptoovovad disoese, Soreptecucrad Toxin shook syndrome, mningococoal

discuse, basterinly, strop throat, Typhold fover type salmonellosis, dysontory, colitis,
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fu meimm bt m’iwrwiazm hemophitus influsozas B nyphoid fover, vilelo

meningitis, encephshitls, mpetige, collubitis, carbuncle, bodl, avne, sepsis, septicemis,

prenmonia, trvesphsma pretmonia, meninsscoceal discass, moningiis, Watcrhoe-

Friderighsen syndroms ;sti:amai’;z:e food polsoring, Staph foad polsoning, Toxie shoek syrdmme,

stioemiy, soute infoctive endogardits, an infoction of sweat plands

{oaa His;imsim;m ngzpma’:ws& s bavteriat discase bransmittud by a ek fep., Bocky Mountain

Spotted Fever, Lyme discasel, botudism, plagae {o.g., bobonio plague, ﬁ?}ﬁﬂ.&ﬁ?&ﬁ’ﬁiﬁ‘é plaguel,

tularemin, Brucetlosis, asute snteritts, nongonococcal wstheitis, ymphogranuloma veneriam,

trachome, inclusion conjunctivitis of the newbom, peittacosis, msendomembranoug colitie, gus

gatprens, sowe foud polsoning, dinvchen, traveller’s dianben, disvhen i nfings, heowrshagiv

o

colitis, hemalylic-uremic syndrome, bronebitis, listeriosts, snuerebic celluliis, paptic wlosr,

rhosmaiie

Pontise fover, oystitls, endometris, ofitis mestia, sinusitiy, streptococcal pharyogit

Tover, orvsipeles, pucrperal fover, necratizing asgid

1 nosocomial mfectiony, pacudomonas

 disense,

infeetion, andior ot sotat
T8 I soms embodiments, & composition described herein s administered o 8 patient
with a hactedal infection el s;:y'm};ﬁ@m& of the infection munifest or Eﬁiiﬁ}ﬁ-‘f"- gymgmmf& af the

sfection booome ag

entbodinunis, & ¢e3mpm§tim é; aribed heroin is ﬁiﬁ&’i’im%%&:iﬂd fd pationt af»zth a diszase afior

sprpors of the disease manifost ot afier syrmptams of the discuse beoore severn (.4, alter the

pationt requives trostmnt or hospitalization.

1771 1o some ombodiments, 2 subloct to be administored & compoesition deseribed horoin &
ananimal, o cortain cmbodiments, the anbmal is o bl In certaln embadiments, the anfmat s s
cunire In cortain embodiments, the animad fs s Boline. Incertpin cmbadimfmm the aninal s 8
botse, In et embodimvonts, the animal 18 8 cov. Inceriain embodimotts, the aniroal 83

wunmad, 2.2, o horse, swise, mouse, of prisate, proforabby 2 Sunan. In _s@me_am‘iﬁg@iis}*&emi&. the

arsinal is 8 potar g farm snimal,

1801781 In cortuin embodimenty, 8 subgeet to be sdnvnistered @ composition desertbed heroin

i o huroan gdult, In cortaln ombodiments, asubloct fo be adrinistored o composition doser

‘i-:v";?
i
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hevein i x humnan adult move than 58 vours odd. I coriain crabediments, o subledt wohe
sdministered o composition deseribed horcin 18 an sldesly hunan subject.

§f€’§?€§§‘?§f‘§ In contain anbodiments, & w{;mt ik b admindstored & &{?mf‘i}“dimﬁ desiribed horein

diey m‘%:& od heroin i3 8 human toddlor. o conaim siabodinents, & subjout b be admindsiered &

compasition desortbed hevein I8 & human ehild. In cortaln embadin

wents, 4 sulyect to be

administored & composition described hevein Iy 2 humen infint. I cortain sonbodinents, &

oot Borstn 18 adime red 1onot oy intfant o less than 8

subiedt to whons & Compoation desdn

mombs old. Iz speoific cmbodiment, s subieet to be administored described horin i 2 vears

atd or youngen
OBI8G] I vet other ermbodiments, 3 composition deseribed hersdn may be administored to a

rtowho i8 8t risk (e, o Bigh risk) of developing o bactenial infoction. Fationts that are gt
i

huenas oldeddy) and bomunocemprondsed. In some ermbodiments, & composition dosoribed

Ingh risk of developing 8 tuciorad {nfaction inchude bub are not limited fo the elderiv fo g

horein bs admintstored fo g patient s risk of developing a bacierial infoctivn, such o but not

bomited 1o swdmunosupprossed pationt, (0., as 2 result of sancer oatonent of & traeplanistion

procedurel, 2 humsn child, & ;}mm*&tw' bugrman infant, an clderly human, o porson with dinhptes,

& persos dia & patient whe has been freated with # enares of paditional
amahm?m, & patient who hag é.mds, rpone g surpery, and or & putient with sowound. B some
senbodients, the sompogsitions deseribed horein may be sdministered prophyvlactically o

mutionts whe are st nisk for developing & bacterial infection, oo, those with compromised

trrimmng systems dog t, for exampnde, ape, malnourishient, discsse, chomotherapy, those whe

fve beon treated with & course of radiions] antibiotive, or those whe have 2 wound (o

apenwoundl Inothor cmbodiments, 2 pationt st risk of develoring 2 bacteriad imfection is an

HEYALEN patient, & cancer patisnt, 2 pationt wha has g.ns:}m‘gs;aéue. & ﬁf}".&ii‘iﬁ;g?iiaﬁt g?i;’-mf:&iiﬁ are, 8

patient with astheon (e, severe asthoaa ), 2 drug
patients with an 'i‘iz}"y:’:;aiﬁg’#'& devigr {2, an nlraviy FOOLE
pationt whe spends Gme s 2 contined Tacility '{ S, B pm@ﬁ if;m:s;m_ﬁ # wiﬁm & pﬁt‘ii&i}‘i i long
serm healtheare foility such ag o mesing home, cie . A patient fo be admindstored &
composition deseribed horein may alse be ¢ patient with 2 cheonic ohstructive pulmonary
disorder (0OPD, emphygema, rh

rsdliitis, anddor cpstie B




10 Feb 2016

2016200853

HBISE  In cortuin ombodimeas, ¢ composition described herotn is adminisiored 0 o pationt
whios bas not buon dizgnosed with g vieal infootion (o.g., HIVIAIDNS ), o Fungel wfoction, oray
yeast infection. Io cortain embediments, & composition desoribed herein s sdnvinisiored g
patient who doss not %}éie‘fmg foone or move of the following palient growpsy an
immunocompromised patient, & caneor pationd, an HIVAATDS paiiont, 2 pationt with ssthg, e
pattent who hes windergone o msplant rocsdare, 8 patient who has undergone & sunesey, wgl or

& pationt with ¢ wound, 1o ooe ombodionent, the pations to by admintstired # composition

deserbed heve doos not have & wonnd {eg, s chronie wound, o an open wound dug, sg fo s

surgery or buttloficld traurmal

B8R In cortain embodiments, 8 subiect to be administored 2 composition deseribed keredn
13

s o subiect with no o low level of expression of one ov mos defensin puptides ora

stgtinnddelotion i g gene or gones encoding one v more defonsin popiios. o some

smbodimenty, 8 subjent o be administorsd 2 composition deseribed heveln v 8 subleet with no oy

i;(-;&"s_s: oy plieved tovel of exprossion of one of more sedefonsins (e, DEFAL DEFALR, DEFAS,

- DEFAS, one ot more Sedefensing o U a0 3,
DEFBIOIA, DEFBIGMA, DEFBIGSH, DEFRINTE, DEFBIE, DEFB! Ef} DEFRIZ,
DEFBLI4, DEFBIIR DEFRI, DEFBIZY DEFRIYY, DEFBIZS DEFRIZG, DEFBIZT,
ER BT I8 DEER E%i 24 DEPRIM, DEFB 136y, andforone or more Bdeleasing fe.p., DEETIPY

I som embodimerd, a subdect o be sdministered » ';:f:zmpm;‘tﬁm desoribed hcmz’z isn subipet

DEFAS, DEFBL DEFRY, i}i:mm LA, DEFBI4A, DEFBIOER, DEFRIID, DEFRL 14
DEPRIIS, DEFBLIO DEPRIZI DEFBIM DEFRIIS D

DEFBIAL o cortain onshodimonty, 1 subiect to bo adminiss

cd & cowmnposition deseribad berein

i3 & subioet with ne or low or shtered level of exprossion of one or more Toll recoptors (o,
TERL TLER TLRY TLR4, "'i"hﬁﬁ., TLRS, "Efij{?; “i?“LR?ﬁ{é 7?%?‘?_,-@?};. TERI ﬁ; HRE Loandior

.....

%4 :gsszmzég with oo oy -E_;{ﬁa@a- araliered loval m“ sxmression of one grmore -af;e-ffi;i,m-}_;, CEAUAML
SPAGHL, MIGIRR UL ke rocoptor), IRAK L, IRAKZ, IRAKS, TBRI, TRAFG and IKKL In

some smbodiments, 8 fz‘;‘i;s;bi oot fo be admimstered v izs;s-im.;i}:‘mifficm; de

seribed horein 15 8 subiect with

ap o low oraliered s
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{r:g‘ mgre than 125 fold, 18 fold, 2 fold, 25 il 360, 3.5 fuld, 4 fedd, 4.5 B8, S okl 6
roid, T inld, K old, 9 Redd 1D tuiii wer) than the nomaat lovel of expwession, wheron the

ol of expression is vonsidored normal i the snecies to which

sornad fovel of oxprossion (s the I

the zazz;;i:gi cot helongs by a skilled artisen widdor the level of expression in the vaionity of the

subjoots of the ssee specles. An sltored ovel of exprossion of a gone 8 a lovel that differs fog,

L A0, 509, TS, 100%, 15096, 200%,, T50%

F00%1 frow the ol

of exprosaion b the majority of the subjoets of the same spoctos. Whorein the “normai®

exprossion of one or more defersin gones i O the average erpression fovel koown fo be foand

in subjects not displaying symptons o not diagnosed with the disease of infection to be weated;

é‘m the d«cmge e*mas&am fevel deémt&zﬁ in three, ﬁ%ﬁ’ﬁg im -i‘si&’iﬁ:?i’?i:{g peonty-tive, TEY ot

Haenae av infeotion to be troated:
&E‘id@i {m} the is:mi of exprossion riuas:’&j m 8 ;:sa’{wmv: o be aduunistorod @ composition

sribod horein botore the onset of she disosse or infootion,

86 Mudesof Sdminhtratiog ol s wiiber Uomagsitions

JI8Y  In cortsin ondmdiments, methods are described herein for fre::zi%:‘z;g oy prew:mi-zzgz %

hagterial infiction or 2 disense associated with a barterial infoction, wherein 8 compasition

'.-s'::am.;zzi}s mg t&m SNAL r&dﬁﬁﬁigmws ’iﬁp:iif:&ii;g admin xsimﬂ::i o a j.‘?‘éiﬁ.ﬁiﬁ'fa_ i nend of such Soutment.

which has an mcm&wérzw& @f 2 ‘{3&{:1‘8::;2‘%:&5 infoction or dw&ms

80184 In some embodinents, s effeerive smouns of the sNAD nunotiber sadior a sNAG

nannfiber compoaition s adminsitered 10 4 subject,

{0018%]  In soome enbodionts, @ composision comprising the sNAG nenofibers iy

adeninistered wpicatly to the site of the bacterial infection in 2 patient or to the s affected by a

disrasy assoeiatod watl bactorial infection. I vot other amboediments, o composition comprising

X%

infortion in wpetiont or to the site afocted by & disowse assoniatnd with bacterial infection. Inyer

A

other srabudiments, 2 composition comprising sSNAG navofibors s applicd n proxbmity tothe

site of the bactoriat infoction in x pationd ot iy proximity & the site afferted by @ discase

B
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af'a patient. For example, such compos

sasovinied with bagtorial infection, In yot another ernbodiment, @ composition comprising the
SNAL panofibeors s administored opieaily 1o the site af Meh rish of w bacterial infoction.

J00186]  The sNAG nanof

bur compesttions deseribed heretn may be sdministered by spof

the many suitable mess of fopics! administration wiich are well koowen to those skilled inthe

art, including but not limited to topieslly fothe skin, topically o sny other surfuce of the body

‘fﬁg coucnsad surface, b‘g’ inhriation, §z;im;mgai§ys "S’ngéiﬁyg Wﬁ@i&ihq E’?iiz,ﬁ‘j\}iy u q;ﬁﬁ;ﬁgmcﬂi}'

v =

The mode of topical admisintration mey very depeoding upon the dlseuss to be teputed ox

provented. The sNAL vanofiber compositions can be funmulated for the varios types of tapical
adminisiration,

180187

w ey be apphied topically fo the skin of 8 patient for
fepgting sndior preventing ¢ basterial infontion of tie skin or & discese of the shin tut s
associated with g bacterial infection.

{01881 In ancther embediment, & composition described herein may be applied wpically to 2
wiucossl surface of 2 peticnt. For exsreple, such composition ray be applind opteatly 16 oral
fmueisa tor eating andiot proventing & bectorisl infection of the mouth o gins or & disguse of

the mouth or gums that s assooisted with & burtorial infection,

(NS In somp cmbodiments, a compostion comprising sNAG nanniibers iy .&.g}'gsi_igti} o the

wound tn & patient. For example, such composition may be applivd wptoally diveetdy to site of

thie svound o in proximiity fo the site of the wound of & patient fr treating andior proventing »

bagterial

T ane such embodiment, the wound 18 2 bagterially in
by owe of the mcthods doseribod horein. The wound may bo any ono of the types of wounds

deseritied herein, o vet other smbodiments, 8 composition comprising sNAD nenofthers i not

{0196 In some smbediments, & composition desertbed horein may be spalied opteally o g

gerital, urinal or anal surfaceforen of w pationt. Por example, such composition may be spplied
topiontly w genital, urivsl or anel surfonfaros for troating endfor preventing genial, urinsl or
syead haotoriad indections or o discase of such fissoes that s apsociated with & hecteriad infection,
1001911 The abevelisied methods & topios] sdndniviration may include sdminisition of the

SHAG nanotiber

e
i



10 Feb 2016

2016200853

sy, & paste, & powder arany othey o cacribed horcte o kaown i the art. The

sNALD penotiber may alse be applind in w dressing or o bundage, Bor oxample B troat Iporlized

infeotiony/'conditions on the skin of & patient.

N2 I somne cbodiments, & compe

o deseribied herein may be applicd 88 & spray inio
be

spphied as & spray for treating andior preventing bacterial infoction of the mouth, nose, guins,

the oral covity andfor respiratory system ol ¢ patient. For example, such composition may

throat of lunes or w disease/oondition of the mouth, toss, pums, throat o lngs that Is associated

e sih eonbodnms

with 4 Badieval infechisn. by on

sdministorad 85 an inhelon

hed Berein may beapplicd as s

on descr

{00183 Insome eombodimonts, 8 composity

suppositony it the rechurs, vaging oy wethes ol g patient. Por exarmple, such composition may e

applivd as 9 suppository for treating and/or proventing bacterial infortion of the dipestive tant,

se pfxiich tssiey that & sesociated with & bacterial

wramary feaet or repreebuctve tract or 4 duey
infection.

In another ombodiment, 2 composition deserbed heretn may bo sppbed at the siie of

subjerted 1o & surgioal procedure or that hay been subjeoted to the surpival provedurs. Tnone

ernbodimont, s composition described berein I8 applicd a0 the site of the surglon! ncisien, gt the

site of the exeised Hesue or ot the site of surgicsl stifoles or sutures. Roch adanistoation of g

composition desorbed horeln may provent s postsunmica! infortion. Por cxample, 8 pottipusition

dosoribed hersin may be usod during v aftor w sirgiosl procedure which & koown o poss high

risk of o basterdal nfoctivn. Surgics! procedures that ey knewn 1o pose high risk of s bavterial

infection include bowel rosection, pastrointosting! surgical procedures, kidaoy surpory, ot &

pomposition desoribed herein muy be apphod w the site of any of the above-listed oy othe

=

surgioal provedures.

In vet othse embodivaents, & compositgon desribod hereln may be coated on o devieg,

for cxample an oral bygione pradunt, 8 cathomr, & surgioal stroment or another product, o be

useid i or inserted i a neticnt, I evder i provent @ bacteeial infochion in g natient

1080196]  Insoame sohadiments, methods contempiated horein molnde  siep that nchuedex

Hi
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goosts iveolves & tost or assay for one or niore baciooe or bagtortal antigonsing
binlopieal senple of the patient. b other smbodiments, dlognosls pvolves sssossing whother the
pattent bus ane or more syrapons of & buctoris] infzction or o discsse associsted with 2 bagterial

mfection.

01971 Thecompositions described herein may exhibit sustained reloase proporties sad/ir
muy be sdmuistored 1 s frmulation F&%ﬁtm&) i g sustained wedeane of such compositiony, In

sese srnbondiments, the sMNAG nanefibers Modeerade over toe as deseribed o Seotlon 8.1,

sepre, aud thiss propertics oF sNAG nanolibors may tead t ot contribuie fo sustained misase of

the compositions doscribod heretns b vet other smbodinens, the compusitions doscribod herein

i sy mothods knows in the et The
cormpositions described bertin may exhibit sug se wver ot period squal t or paore
than about & hours, 12 iwi.tfx i h@umi»‘i bBotrs gi éayis & davs, 3 days, Ddays, ¥ das}&«{E, wockl,

10 days, Mdea (T s

fistration of the composition o the
patisnt.

101981 Contenydated treatroent regimes inchude 9 sing]

o sdose ara single spplication of s

AL nencdibor composition (v, of @ croam, 8 membiane or o dressing), oe & mpiment of

multiple deses or multiple applications of & YNAG pancfiber composition. A dose or an

apptication muy be sdministered bourly, dally, wegkly ormonthly, For sxarople, adosg ot s

s AL nanofiber {,fmf’{}aiiwﬁ may be &dm;m%fcé SuoE dew vevioe ¢ day, three times g fjaﬁ

a8
cwm ﬁé& im_m& ewery 7’2 izs:;ez;im Snne A wwk 2z %‘i;}'gézfg:& & wmé& 3 timesa ’\‘méfk SVETY sts:iﬁcﬁr' ai?a.:sﬁ;

< i avecks, of onde @ month.

T 3 WEeks, G

s A &Nﬁfﬂi sanefiber conposition may be administored for g durstion cqual fo or

arastor than |aoek, 2 woeks, 3 weeks, 1 month, 2 mmfb&s months 4 mﬁﬁéhsﬁg S mionths, &

smonths, % months, Dyear, 18 vesrs, 3 years, 2.5 vears, 3 yoaes, 4 years, § yeaes, Toyears, 10 v

ot mors. T ooe such sobeodiment, a sMAG nanot ber composition does not cause aay side
effects or couscs only mild side offecty during the duration of the treatment. In one sueh

mbodimeng, @ sNAG nesolibor composition does not lose its offoctiveness we dogs vot case

gfsrz@raﬁiﬁzi of rosistant straioy of bactoria o rospomse to the treatment. fn another ernbodiment, 8

SNAG nenofiber composition doos ot cause Uritation {o.g., maderate o severe trritation oy

forate or severe aligrevl

63
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IBA208]  Concontration of the sSNAG panodiber i 2 pomposition may vary, In genergl, an
eifoctive srnount of the sMAG nanefiber bs wsed. A offoctive smount may Bo an sntount
sufficiont 1o achiove one or thore of the offeos deseribed horsin, for example an armotnt effective

fo reduce or sradicate & bacterial infoction, or wdie ov seadicate one o mare syt of 8

hacterial infection. For exempde, » composition may comprise sheat 0.2 to 20 mglem’ of the
siibors pordose/appiication of the compositien i 2 Torm suitelde R topleal delivery

o 4 patiend. I cortain snvbudiments, & mm;} ssition deseribed herein 'cx:jm;?zri*@e& about .05 10 30

‘z,m' about Vo 12

@fﬁn SNAL mang h’aem per ’:;isgs;af’;a-_gfgaﬁ;i
Torm suitable for topmcal delivery ta 8 patient,

57 Comblnatien Therapy

1002811 The oNAG 'm:szns;s-ﬁiiﬁm* mﬁ'ﬁ;ﬁt@gﬁiﬁ:ﬁmm sy be administersd in fc@ﬂj‘zgﬂcziﬁ?&fm with ather

et En some emnbodiments, 8 composition demzbc{i herzin i sdnunisteiod in s uﬁ;unmm_'

with an addiiions! enthbasiorial apent, for exsompde an antibiotic, Inone b ormbe
somposition deseribed horeln nwy be used o treat & bacteniad infortion or & discase sssoctated

vial infection in conjunciion with & standand therapy commenty wsed © oot such

with a herte
bacterial infotion or such discase. I one embodinent, o composition described horein ray be

admingstered o« pationt disgnosed with or displaying symplons of & beeterial infuction or g

disease axsociated with & bacterial infection in conjunotion with & standard amti-hacterial agent

stroptomyein), cophalospori

fluamauinolones {o.g, oiprotloxanin, %-‘f&ef@ﬁi}xaﬁ%ﬁ'& mmuiima o, pmwiiim mme*iim

a4
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o), tetracvetings (o, fotrapveling, doxyoyclinel, snd carbaponens {o.g,, msopes

amund SN,

inupeneml. insome embodiments, 2 composition doscribed herein v administored in

eonjunetion with an agont fe.g., s antibiotiod offective To trost or proving ot conwnonly used fo
weat o provent an § e infoction, MESA infootion, & Pesudosnas infection, ora O difienle
infeetion,

'§f§=§i§;‘£€§ﬁ§1§ I u specific embadinment, 3 composition described herein I sdrministored in

wi?&rﬂué’;mwa o), teragvely

(‘2

2 {o.8., dosyoyehn L clindarmyein, oxarolidingney

foip, Hnesolidy, deptomyein, :ﬁ?i.i.?ﬁ'ff‘ﬁéiﬁiﬁ.{;i;}{-}_.i%&i‘?'_{}.{}fl sty ;:Ealmgmsm {symorcidl, izgmtwi;w attivin,

fydrogen peroside, novebiogin, nettnicin, mothylelvosal and b
{iue

hagiirscin, sitrofuranioin

defonsinel . A compostion sed herei may alse boe sdoyinistered in conpnction with »

dressing comprising one or more of hydmgen poroxide, tohramyein, chlorhoxidine digloconte,

W

dtton deseribed

chiarhexiding sloconate, lovolloxasin, and silver. bo one smbodinen

2 eommpy

herern s adimnistored with one v more of the listed apoots o treat or provent & ¥ ey

infertion, and particalarly, an MBESA infoction,

02651 1o sonte sbodiments, the vompositions duseribud horeln are administornd hefore
{o.e., Tminute, 15 minutes, 30 mingtes, | hour, 2 hours, 3 hours, § hours, 12 hours, 24 howrs or
yewe betove, or ary Hine perind i hetwesn, simubtaneously with, ov afier de g, minuie 15

minuteg, 3@-'1’%&&:&&&33.9 t hour, 7 hours, 3 hours, ® hours, 12 howrs, 24 hours o more sfter, orany

fime period in botween ) administration of snother therapy. Fora axample, such compsitions

saayby administored before, stinultaneotaly with of gl sdministration of an anti-bactorisl sgent
{o.g., an antibinticy,

HHIZOS!  Inosome of those ombedimonts, the compositions dosoribed horein may be

iated with

adrninistered to g pationt fo treat oo provent 1 bacterial infoction or 8 diseust gasg

bacterial

infection sftor S patient bas underpone @ sonse of reatment of the bucterial miection

with anothor antbbectoriel seont{e g nn antibiotic). In some cmbodiments, the compositions

deseribed herein may be administored tos putiont who has dev reloped renistanos O oBc o moe

anti-bacterial aponts (o, wn andibiotic), Inone srobodinnt, the compositions deseribed herein

may be administered 9 8 patient who hes underpone & covrse of frentment with an aniibiotic

{o.¢., o0 antibintic standaadly waed forthe troatmont of such bectoriel infection and ﬁm‘téﬁazgﬁé

ayo t such antibiotic

%
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{02071 However, in contaln erabodireents, @ SNAG nanofibor compasition is administored

alone T one such smboditeont, 1 sNAG nunofibor composition s ot administored with say
other theeapios, for sxaruple, I8 not administorsd with an immunomodutator, an gotthactenad
agent {s ., a antibioticl, 4 defonsin peptide, o defensindike peptide, o pain relisf therapy {o.,

s anateesio), ora fover rolief thevapy, I one enbodivecnt, 2 sMAG nanofiber composttion i

G nannfiber

aot admnedersd W oonunction with 8o sntilvotie. Iy cortain srmbodiments, sN

wmg‘smziwm are not sdounisicred i conjunction with en aat-viral sgeny, an wntt-fengel st or

5B

vesdesoribed ARAG

4y conaprise oug o more containars filled

JOO208] A phurmacoutical pack

somnpositions 18 also contemplated. The g&ack oe b

with ome or mors ingrodicols comprising  the compositions describod horain, The composition iy

preferbly contsined within o sealed, water prootl sterile package which facilitates temoval of

the cormposition without contamination. Materials From which comtainers msy be made fnciude
aharrdraem ot plestic, or snother conventional material thay i sy steriiived, The kit can

sontain matorial for u single administration or mulupls administrations of the composition,

sroforably whereln the matoris] Bir cach sdministration & provided in 2 separste, watcrprood,
siprite rackage,

0209 In asother embodim

5

ot & contuiner eving dudd compartments is provided. A fist

companiment confains any af the sbove-deseribed sSNAG compositions, while the sceond
compartment containe another sotive apont such as snother anti-bacterial wpent. o the Geld or
the clinie, the u:«mmwzi’mﬂ in the first compartraent can he rw&iiiy combined with the spent inthe

second oom

U Aéfmz@i‘miiv i ki ei@sﬁw}z) «d for omergency or nuiltiary use can also contsin disposable

3

pre-stevibivad Instrunents, such as solssors, scalpel, clamyp, foumiguet, slastic oy welasin

bendages, or the like
0211 Optionally essociated with such ki

or pack cen be g setive e the form preser

by
i

3 gevernmenial agency iating the manubactorg, gse oy sale of pharmuccitivals oy biolopies

products, which notice reflocts approval by the speney of mamafichies, vse or sale for hunan

adeinisteation. Foroxample, g lat can comprise 2 sotics reparding FUA gpprovel sndior

instruetions for use

B8



10 Feb 2016

2016200853

FHUREE]  This prwnple dermovsiraios that sNAG ny vy promode cutanesus wound boaling

s of defensing, and that the Akt —+Bis] pathway pla

ya g venival role i the

and oxpre

segulation of cutunsous wound healing by sNAG nanofibors.
6,11 Materials and Mathods

e

Tochnologios snd formed inde suitable patches for wound g

sMAG Taliderm nanofibors arg j;y;':‘»:z_dzzm{i and supplicd by Marine Polymer

ont, Wildtype O87 B

Akt null mups wore housed at the Maedical {}'miwziz;itgg of Sourh Coreding snimal Boiities.

Wikdbere snd Akt noll mice, suoy renpime frass oieht 1 12 wooksowore suesthetized wigh
Y 4 gg &

pure oxygen and 30N Boflurane gas Tmmedintely before woending, Nair Har Rewoeal
was upplied o thelr dorsum to remove any wnwsated haire A dorsal dom olvoular area of ‘ikﬁﬁ

was remrived using wo excivon biopsy punch. Taliderm wes placed onto ssch wound st day Do

wonnds were foft ontraated. Atdevs 135, and 7 the wounds ware ;‘*mmgmphcﬁ mossie qi,, and

gwmfﬁﬁ in prgpczraﬁaﬁ foor HEE sl zmmumﬂwwam st@mm;ﬁ
18a2 15

staining. Sides were washed with xviancs I rornove parattin and i‘(’i'i}d? ated thepush g serics of

Paraffin-embedded sections wire séotionsd and placed on microscope stides for

wraded sleobols, The seotions wore then nsubated o 8 1% Triton 1 [0S B pormeabilization,
Sections wire lnoubuted b2 budling Astipen Retrival solution. 196 Animel sersm was ased i

Blocking before fvcubating i the ;‘mmaw gont antibody, Bdofeasin 3 100 dilotion. The

et ab 4’ oo humidity chamber. An

L

200 ditution was used, followed by

3

spideris, demis, mmgk, arct bload vessels and to dotorming the enentation oﬁiiﬁ approsimete
bxeation in the wound, HEE staining was also wsod to bogin o identify which vell tvpey are

stimulated by Talidam in an Aktl-independent mater,
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S8 dvpendent monner. Flgurss 44 snd S8 show

002171 Other rmateriats and mathods are described in Seure descriptions and i the resulis

section below, snd porfonmed in secordanog with the mothods ko in the art.

34 shows W

e stanved BOL Fﬁzg‘&sfe‘: iB é;hrzs-w;a ﬁTw?ii? i §3}.3>:é;~§s .‘{%;if

Sany Ec;):ax:i;irtg
from SNAG

countrol or Akt shRNA lomtiviruses and sssessod tor {:"»gﬁ:ﬂsmﬁ s:;i Bisloand X

comrel, Figere 1O ilustrates 2 sipnal transduction pathway ransdosiog a signal

nanofibors to Akt Bl and Defonsding,
Delarved wound Bbewling i AR08 null aninade is poriadly resoried Sy Tolidorm (4}
. Figure 2A shows reprosentative fmages of wounded W and ARV null miice with

and without treatment of Taliderm, Figure 3B shows H&E :»?ammg af ziff::g}re::ss&ﬁ:taﬁmr TROUSE

otsons ndiowe

@ ’?i:?aé‘iidezrr;z_ ét;zzg;sz:ixé-mimﬁ nereEsn in 1§§§;3’&E§£§§GQ}”{& ga:irﬁiifﬁf‘a;ﬁm st ﬁ:‘éﬁgﬁz‘aﬁaﬁ . The dastind fines

indicaee the arca of keratinooyie profiforstion soross the weund mavgin, In both the wildivpe and
Akt reatsd wounds there 1s un s pvidost inerssse o reepithelization soross the wound mergin

compared o the wildvipe and Aksl control. This indioates that Talidern inereases kertalnootye

recruitment indepdent of the Akt pathway, Although Taliderss induces 2 complete

reppithlization of the spidermis goross the wound mergin, there s sl xuh\mmai lack of

sovascularisation in the imderdying tssug cotaparad 16 the wildtype, This is evident hy
substantis! homerrhaging and inBluation of vod Blocd colls i the Akt aminsls.
TRA228  sN4O nang;

cefls. Fipare 34 show inmunohistoehemisty of BO treated with o seithout sMNAS osing an

e stimulore ceskine and deftosie expression & priseey endoshelind

antibwdy direossd apainst a-defonsing Plgure 3B poosents ELISA showing thet nunolibor

freatment of BO resulis w the seorcting of adefinsing 103
NEZH aNAO son Dby stimidate defonain sxpresaion fn peimary endotheliad pells i an

guantitative RT-PUR anabyses of serum

starvod BO troated with o withoul sNAG, with ot without FRREESS (MAPK ahibion.

Wortmannin {FIRK inhibitor) or infocted with & serambled control or Akt shRMA fentiviruses

and asssesed for oxprossion of the genes indicated.
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IOZX2L sNAC nanoihers siimulote Bdofensin 3 e

54 shows 3?nmumﬁamcwcm statiing with Hedetonsin 3 and byoluenn dﬁiiﬁmdwxaf’ ff\iidfﬁﬁ

csion i mowse kenwinocites. Flgore

eribedded mowse cotuneoey wound seetions Born W st Al nell snimals on Dy
weous wound bealing modebwas developed in both WT and Akt null nutee

These findin

o asess the

effects of Tahidorm & vive, show thet S-defonsin 3 cxpression foreases in

Tubiderm rested oy in an Aktl-dependent sanner. The anlity of Taliders fonorcase

defonsin oxprossion in g i‘i_ﬁ:ﬁiﬁg wound has irporfant impldicattons for reating and controlling

wonnd infction. Figere 38 shows quantification of

S-detonsin 3 pomunsiluoreseent Staining
using NiRImeged software. Figere SO shows immunoflugrescent steining of W and Aktd aull
srostod kerstinocvies with Blbofensin 3and TOPRGA3, W

Hoothe ncrease

sreaied and un

areen B-Deforsin 3 afaining v WT and Akt Taliderm troated wonnds. The immanoflnorssoant
lghoding of wound sections Hustrates that Talidern trosted wounds show an morsase in B+
dottssan 3 sxpression in s Akt dependent manner. Althowsh the Akl oated svounds show
rasonable ineresse in Bdefonsin 3, the wildtvpe togted wounds Hlustrate 2 more remarkable

incroase. This indivates that Bedefomsin 3 expression is not only insrased by spplication of the

nunsiiber, but fs ot Joast paruatly dopondont oo the At pathway. B-detonsin X oxprossion sooms
[imined to the keratinocytes indizating this expression is kemtinosyte speific,

SRR e devendom Saavering

crer Singding sites Figare 6 shows swhematio of kst

deviendent trapscription fotor binding sites. Using Genopatix software, 506 bp upsiream of the

teanseription sl site was spalyeed for conserved sites on the mRMA of DEFL 4, and 3

#1323 Coenchalons
1802281 The provided dote show thay sNAG nanoBiber stirnulation of Etsl resalts from the
sutivation of Akt] by these nanofibers. Narofibor trowtment tosudied i marked increases in the

pyprossion of genes involved in cellulsr recrutiment, sueh a8 -1 {a known Bl torpet), VEGE

and soveral defensing {83, al, od, and uS), sovall antlemiorobial paptides reventdy shosen wract as

chompativactns, Bath pharracolopival inhibation of the PIIK/AAK] pothway and Akt

knockdown wsing shRNAx rosulied iy docreased exprogsion of these chemotietic factors, ARl

sid] sstiee exhibited o deluved wound hosling phenotype that & partisily rosousd by Taliderm

gunofibors, Tahidersm e mmf} wopnds alsy showed an inorease In defbin oxprossion that ie Akl

devendont,

&%
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H2ZS] The inovesse of Bdofonsin 3 oxpression s kovatinooyie proliforation o Taliderm
freatod wounds demeonstrates the bepeficial use of Taliderms sean oilootive wound healing
)

dependent oruner sugps

product Tabidorm aots 1o Incroass anti-microbinl poptide cxpression in Rerstinocytos fvan Akt

sting the sesentiad vode of Akt in the function ol shAG nanofibers.

This cotrelutes with the results from ather studiss in the aboratory (Buft, Mulse-Helmarioks,

wripabdishody that nhibition of the PIAR/ARN pathway snd Ak knockdown asing shREMAS
sosudts i deeroused exprossion of these chemotactic fg.s:mf‘f;,

{02281

HEE
staining of 8 tun wauﬁd cxcisions (Fipare 281 indicated the aiiér’mf Aoty m;ie:pcndmt ot skl

o thouph the new kerstinog SRS span thes s entive wound margin, the

i wonnd mwzihdixm? Tt

andertying tissne did not domonstrate the same stimalation in vascular prowtl, This indicates

the that shsence of Alal i responsible for Ioaky blood vessels and the large smount of Soating

b

reed hlond selly i This sugvests that Talideto: ds depeudent an the Akt pasheay for

aningrease W vassulanization

02271 Inosummary, (0 sMAG nanotibers {Tal idermi incrense wound healing i part by

W

gitia@f};;ﬂ,éaﬁszg s&gf‘ g v ircarment of endothebial colls sotvic un

Tabideom treated wonnds show ;;zcrmxﬁaui axmession uf ﬁw&«vmm i ARTE {Esﬁ{iwﬁ{i St

mannet; (v trostmont of ARt null sndmals with Tabiderm pontially roscucs the phenatyne

leading fo markedly increased keratingoyte profiferston/migration snd (v) hoinformation

anabvals indicates that ETSI &8 i_ikﬁiy involved in the sNAG serivated pathwaey Ineding o

inerasgd seovetion,
§’-‘§§fi£§i§:?£¥ﬁ§ Taken tagﬁﬁ;cr thizan fi?iiﬁifﬁ,gﬁ. suppest & oomral role of the Akt-Bisl pathway bnthe
segnlation of cotancous wound healing by sMNAG sanofibors and support the use of these

nanafibers w anasvel and eﬁ?’ﬁé@:ﬁtﬁvs _m:_;:fi%_zszsedi for g‘z‘;&f;&}zﬁ;ﬁ%:z;:g wound heabing

e SNAG namad

against Stapheinoncres areny i vive, which & indirect and g;iiéi?éﬁsii:é§:~:z§-*;fpm§g§§:iﬁ§%,_ Thin ae}:;-s_s.a:ﬁ;gzi@

alsg shows it sMAG nennbibers induoe oxprossion of defonsing n vito in beratinooytes and

0
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M

endeathelisl colls and in vivo o outaneons wounds, in an AR dependent manner, and ngreasg

the kinetics of wound clbsurs

f.1 BMateriak and Mothaalz

180238 s, FEISE Huran wmbibicut cord vein BO

{Lonsat wers maimained &t 377 with 5% { 32 in endoshelinl hasal mediom 2 onsad,
Endg

thelial bassd medium 2 {F?XM’L’} was sgg;:;}p%om avtod with BO gmwéh medipm 2 SingleChiot

£

RRs mrimmg}i at B9

Bivmedicalt e 24 hours follownd Ls ¥ ‘yiiﬁ’miziiiﬁﬁ with hig ;33 ;‘»m‘szi g«(‘? A {S{ngez;zi}

nanofibors (SNAG) i sterile water {provided by Murine Polymer Technologios, Ine., Danvers,

ass., UNAL The phleN A distomederived nanofibors used i this study are shont

hodegradable Shers derived fom a longor foom (NAGH snd have s average longth of 4 7am

and @ pobymer molenular woight of approsimately S0.000D Foy inhilition wsing PDOMKOSS

{300 My or wortmanain {100aM ), cells were prostreared for 43 winutes prioy (o 3 how

stisnadation with sMNAG Slpp/miy

23 Satsriead daady 58t in zfﬁpiﬁim&

v Each quantitelive cxperimont wes performed at b

at feast thyee mdmarzdw% Hmes Al s ad anadyses were porformed using Mizrosoft Exeell
o usloulate meany, standard doviations gnd stadont tient
180233 Lo

purchased from St/ Al

el ffoction. M isston sh tontiviral vorsdruets duected apminst Akt woere

vich, & soramibled pL KO D shRMA vortor was purshased from

;‘&«;{ sene. Lentiviruses worg ;}-i‘ﬁ;’:&g&:ﬁaé 5&33‘3‘3? wii\;, a;mzmas";;.e{iz in EEME:M ;«mp‘p?; niented a8

p;s;dwx&d from Add}oaﬂe wsing t?;'* prodoent fur g&i’i;{iumm Emtm-;’ai g*s&md‘ass from A {idu Far

infoetion of varget calls, T8 X 107 colls wers plated on 100 nam2 plates and sliowed 1 ‘érmzs;g.ba‘m

vernight. The next day, eells wers trussduced using o final concentration of 1 jpr/imd polybrens

and oither scramblod controb ar Ak shRNA lentivinuses. ARor tmnsduction, endothelial vellx

sepany starved mmug}ﬁ' and stimnlated with sMAG (30p/mi) tor 3 hoars, AH Infoctions
were monitored for &3‘2;’”{{3?1"143{3 knockdown by REPOR,
mtive BT-PUR, RNA was oxtracied with RMAsol {Teltest,

fneg o 3.{93@;*‘?&@5 z:;rgazszacmmf*s; 'i.s‘;};iracﬁ@n:& CEINA was synthesized fom & up tow] BNA with s

Superseript Flest Steand Synthosis Kit Unvitrogen, using Oligold T bllowing the

71
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s e turer s mstrustio vng contained equal sreounts of cONA and 135 pMoaf

the appropriain nrimer ga;;iz: '{ Mg;mu }’m-iég& St Louts, MO USAY AU pritmer sequenves used in

these avalyses are as ollows:

Akt F

{based on privver Tad for §min, 7270 for min, 7380 for 7 min and vonled 0 470

.”

susrber was empirivally dewemined to beowithin the Hnear ranps of ths asay @

each primer

pair used, Al semi-quantiative KT-POR wan porformed with the sibosonssd protein subunit 838
priveers as inforesl contrals, Prodoets wor ‘vf‘é;&'éuaiiigmdi on g BioRud Moleoalar Imaging Rystem

YRR preen OPCR kit

{Hercudes, U4, URA Y Reud time

POR was porfouned using a Bedliant £
combinaiion 'zsezfifh gt ﬁ?%{iQ-x:Z%:f}&iff? Reab-Time PUR systom both purshesed o Siatapens. Prmars

wiore used as interng! sontrals

V:‘i;_sé‘ﬁi}%fs::s‘ié‘f Wound z‘{m;mg Meadsl, Wild Type U578 and Akt 3 wore used i

§‘§§€§2§§2_§ &

sl experiments. The Akl mull aniroalds seore croaied axing an nsertionsd mutaponesis sirategy at

the transiationsd start Site that blocks expression of the entire protein. Wonnding was perfoomed.

on snesthetized adult male mive botween B-12 weeks old. Two full i-ﬁiics%émﬁs, srianons wannds

gach fank

Isoflurens was osad al 4% foy fﬁ.i’iiiﬁfii:\é}‘i; I for é’s.u;:'.};éﬁi.‘&i ?";’it’}i’ FOY NUTRELY

depilation and the ares was washied sod sierilized using 7% cthanol. W i:im’iii% were gither treated

with sNAG membrang moiktened Hicd water or foft antronted. On days 3 and & aninals

worn cuthandzed wad evtiro wounds wors harvested fncluding the surronnding skin usinpan 8

svie hinpsy pupch (Mitex . Wounds were Bred i 4% pursformaldehyde avornipht w47,

eaybdded in paraffin, snd sectioned for analyss.

fie
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H236] Hemaronvlin pad Sosie Stalning (H&E) T&E staining was performed in the

3

Hiswlogy Cors Pacitlity st the Medica! University of South Camling, Buparunent of

Kepenerstive Modivine snd Coll Biology, Briefly, seotions were cloasd B xylene, sehydeted

5

deotph o sovies of graded aleoboly, placed in Hematoxylin followed by actd aloobol. Samples

were thon placed in srsonie winer, vinsed it ethenol sod sxposod to Bosin before delvedrsting

andd clearing in xvlene, Bections wore saomnicd using Cvtonend XYL

throoeh eraded sleoh
{Righurd-sllan Scientific), H&E

swotions were visuatized using an Olynpus BX40 minoscape
v obiocnive long, 813 and captired aing an Olvmpas Cainerd (Model DIPZS ) and DPLBSW

senuisition software.

02371 Ruoeried feocwdation, Tisee Grom Swining, Colosy Forming Lol Onamtisarion;

Miale mice bebween 8-1 2 wieshks wote wounded us deserrbed above, Emmi e of

Staplpdececons aurpus (ATOC 25923 were picked and cultured oy zangﬁ%&i at 37 and adiusted to
an sbmorbance of ODwe= 053, Ooe ml. of § aseus was spun ot 10,0000, resnspended in
stertte PRA, and 1500 wus used to inpocolste cach wound. sNAG membranes wore applisd o the
weatpd proup thivty rainutes post imoculation, Mice wore owthandsed on dee 3 and § post
wounding and wounds were harvostod using an 8w biopsy punch. Due wound per animal was

fixed overnight in 4% paratormaldehyde at 4 T and the other wound was cultured and phated o

LB medis withoot antibiotic for bacteris! quantitation {see belowr Woands Tor tisue gram
stgining were cmboedded in paraifin snd sectionsd Secttens were cleoseed in xvlene sad
rgh sdvated through o series of sloohol and were stained usig & Hasus gram statn (Rigwes
z@fil;j;rz.eh} By

MR Forouln

procedures doseribed by the manufasture

fal roodia an npubated for

tog wonnd soctions were plesed in 85wl ba

30 min gt 3700 while shubing. Uolony fonming uails (UFL were guaniitated vslvg & dilution
ties phaed overnight 8t 370, Number of colonies per phatedper dilution wor counted sud

if’:?i;}ftni ware peloninted,

02391 Todotenmine CFUiml Som sNAD troated bacterial cultures, 8 qursny cultures in

AG {0 and 20 ulof 1805

sobution were testor with varyving toncssirations of 5

WAQ} for thrpe hours,

“ultures were then plated overnight a8 37 and CFUWml wore detormined.

sioation: Thrge fest mmn%mfsﬂm {;2 .:{E‘E;a?wig iii;im;. 50 ;e;@i}

of biolopically active imma;; ;*.3 defensin 3 pontide (Peptide T
it

s on bactoriad prowth in the infeoted wound hoaling modd d&% ahiceve
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stfvoted bartorial growth so the lowest conveniration wag chosen for

contmiion nepatively

anabyses, Adtor cacky wound was infooiod with & cueens, 100l of poptide wes appliod. After oo
dayy, wounds were harvested, embedded for seotioning snd gram staising, or cultured for
deserited ahovi

190241 Sdetonsin 3 Antibode Slheckader Wild Type miale mics were wounded and infooted

LE i quantitation

with 1350 0f & coreny as dosonbed abovd, Altr inooulsiion, ond wound was esated with

8. 2updmil of Bedefonsin 3 antibody {(Santa i:fmz{ﬁé while the other was treated with 9. ug'm& o

aitowied to vood. Skin spotions were lsheled with

eotions wars incubated o pronary antibady
%nfi a:i;xg;*smgﬁrisﬁm »emaﬁ«zry immuﬁﬁﬁiiﬂwﬁiﬁﬁﬁf sriibodion -{Eﬁvﬁmgfsﬁt} for ﬁmx}“

at ronm temperature, Conirel sections for euch sntihody wers staing

Tiasue seotions were visualized using an Olympus Fluro¥Viow lssor seandng m;nf@cai

viorascone {Model IXT00 anid cuptied st arobiont tomperature asing an Olympas o

idodal FVI-ZM1 and Fluoviow 30 soquisition softwers, All tssue scotions wore imaped using

8% il immension lons (Olympus Immersion 0

002431 HUVEC: were cithor serum starved or treuted sath aNAD for § houws in cutiore and

stiaﬁim sl with antibodies dirceted apsfst oedefonsin 3 (FITOL Phdofonsin 3 {Texas Redy, or

z;g imi‘r}&E}&‘;zﬁ'_&-‘;ﬁﬁ’&iﬁﬁf{:-t‘i.i:’ -mjirs;:z‘f;;;;:r:&*;ep}f; el palbare

‘s:fsfcx;‘vi;mﬁ gt amb:zwﬁz t.ﬁngiiimmmg u&iﬁxiig. wRer 8% 'fi.ihx;: m&: WL wng LEM ”zw CHmIETR f?’wsb
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Hazad Wastern Blot »§M§w Emshathobial colls wire senrn starved peior to stirmubation with

sNAL iﬁf}gzi mi} for 4 siven ime cpurss, Uells wore then lvsed and » u-bj’k;z-:e::fs@d o Wostom bley

and ?h;}%{’*hmﬁm{m Aktantd iﬁ:s{i;::i-y {’(Iaéi--i’ %fgmimg ‘K"»f:c_:;éiﬁffi%?@?igﬁ’
6.2 Resulls

This sxample domonstvates that sNALE restment modulaies the expression of
defonsing, smatl sntiamivrobial poptides that are part of the nate amune TESPONSE.

8] To bevestivate the affect of SNAG 1w

it an defonsin expression i wive, ptimsry
hunsss uimbilical veln endotiobuel colls in cultune wore used, Endothelial volls axpross both a-
Sy it Betvpe dufbnsios when stirmulaied with sNAG. As shown in Flgure Ta andothelial
pedls onod with sNAG show an gp-repulation of B-deftnsin 3 wnd o-dotinsin | mENA
oxprossion within 1 howr of stimulation. Similay up-regulation of oedefonsin dand 5 by sNAG

sreatient way also observed (dute not showny Custonmn gons atvays vontaining over 23 difforent

deferatn genes were used to confinm the oxpeession of the ntype defonsing In peimary

fatton of endothelial

sundothelinl pells and the Biyvpe definsing in keratinocytes. sNAG st

colly was shown fo inorease the sepression specifically of a-definsing 1 4 ad 5 and Bodefenain

3. Additonally,

N AL stimuletion of humen ketatinoowies inervased exprossion of B-defensin

fike gones, several of which ate listed 0 Table 1. These Hindings sugpest thet at least thres g

X

defonsin gones and Brdefonsin 3 are wuwessed in primary endethebiat colls snd multiple B-

ssad o primary kevatinooyies o response 1o sNAD stimuolation,

detonsin pores aro oipes

Fable b Gene greay snal

ViR ey m%s BHBISrous &@imsm fenes ug&rew&mwd Ew ﬁ’*f%%a

_jﬁ&ﬁ‘}{{ﬁiﬁiﬁﬁﬁﬁfﬁﬁ Gene Name  Fold Change

a-detnsin i +1 .:Eii”é' B»Sva-femm i 14

a-defonsin 4 +174 Bedefonsin | +1.73
grdefensin 3 +2 A6 ﬁéa&mm 26581 +2.55
Dedefonsin 133 +1.63

|
P

Sedefensin 1 +2.18
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AT To ot whether the 8 ression also oecurred on the

prodens foval, aNAG stimulated endothelial ¢

MAG-dependent defer

<His were wi:s; soted ty immunofiperescence uaing

antihendion dirccted npsinst both o wnd Bdefonsing. As shown in Flgure 7B both Bdefonsin 3

ained o d‘ﬁ:%fén;s%;ix 5 are iﬁf?r?fﬁ%ﬂi&iﬁﬁ nrfnn EMA ’éii:-i&‘eii_i;ﬁi'ﬁiﬁafiﬂ-ﬁﬁ in Eisié; mii fype. Hmmm’

-

expression m“ - defensin but does canse an inorease in the *;?i?‘;:@bfﬁﬁﬁsﬁfﬁﬁf@f E?%-«d{:{ﬁmsiﬂ,ii %ZEE?_%gj&im

T Taken together, those sxporiments suggest thet SNAD stimuliion rosuls in go up-

ropudation of defensin paptides in both primary keratinecytos and privsary sndothelial colls,

.23 % sNAG-Bepandens Defensin Expression Rogalves 888

1902481 Provivusly published sty show that DAG stimulstion of primary endothelial colls

I inerewsed Wieerin sctivadion, Bl expression and MAP kiname activation, j{_‘*afe;:_zg:gr._ _

TN, etal, 200K, § Vase Res 43302332 Findings position Akt! upstream of Eisl
S j??{ﬁﬁ} 227880

endothetiad colls and n Drowdiln. -avmbmg KR, etal, 2003 FAS

T bewin o determine the stpnaling pathway rosponaible for the oxprossion of defonsing,

gadothlisl cells swere sorum bmwgd and prostecated with p%mrm%‘aiavwﬁi invhibiines divected

agazmi PLIK {(wormmannim oy MAR K

P

s time PUR analbysis shows that 1 def&ﬁgiﬂ PomBMA levels are gm&ﬁy ézmmthﬁé Abier

inhibition of sither the PI3R/ AL g@-ﬁﬁ:&wg orthe MAP kinasg pdi}zwa}g gF;gum B4 RTPOR

anabig o

A T
T NN

wnowell {_-.§?:.sg§ism- &‘;ﬁ;}'

_g,ﬁia;sgpi%mf}»"}aiéé;} of Ak, ¢ standard indicator of its sotbvation (Flgore 8CL To confinm that

Akl s indeed roquired for defongdn exprossion, lontivimi delivery of shRNA divected npuinst

Akt was used. Cunntitative RT-POR of serom starved endothelial colls tnfooted with scramblad

{50 R} Lonie ui or Aktl shRMA followed with SNAD veatroent contivrs that Akt expeossion s

ou Bedefonsing are known

3 b:n:%ap’s"mmﬁ in tﬁ?‘-i&?‘_zibcézazi ccﬁa lantiviral éci vory of shRNA diverted apuinst Akel wes waed i

urman koratinocyies (HaCarh sMAG reatment of senm starved keratinooytes infocted with

sersmibded (SOR Y control foads o o sipnificanst inoresse i B-defonsin 3 oxprossion that is

abrogaiod by Akt knockdown (Flgare 88, Those rosudis Slustrate thal sMNAG treatment

aotivates Akt in ondethelial colls and strongly sugzest that sNAG-dependent defonsin

papression requires Akl in both ondothelisl cells and kotatinooyies.
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_ §.0.2.38, 354G Treunment oF Cutnnensy Honmds fnorsase Belansin Exprsssion
fu Pive

wild type

4G To confirem the dependenge of Akt for the oxprossion of defonsing in wivg,

and Akt null animals wers used in o exelsionad wound bosling moedel. Although mos

marnmeban bukoovies expross o-defensing thomen, rabbil, rel, aod hamsiory, mowsy lukooyies

shon i these monse model was

do st expresy edefonsing. Thevelfre, Bdefonsin cxpre

focused on. Treatment of cutansons woonds with g driod foom of SNAG, & thin bledegradable

membrane, forthees davy results i g statistioally stgnificant vorease i Bdefensin 3 oxpronsion

in Kemtinpeytes of wild type woirals (Floure 343 hovoluerin (Waiy, BM, 1983, J lnvest

Diermiatel. 81 Supphn 1008380 staining {red ) was used o munk the besstinaoyts coll lavessand

show thet the paprossion of Bedefensin 3 s confined to the cpidormal lover To sssess i 8NAGH

sxprossion is dependent on AR, g sivotlar assay was porformed wsing an

Aktd nudl aniowd model, Wounds from Ak null mioe sosied with sNAG membranes show

exprossion (Figure 843 Ta b

sedueed tnduction of iimciuwwm

A, Figure 98 shows o reprosentative image ot g

. sNAL treatment -.s'if.»:tsﬁf;mm& ws:s-;;zmig;

Hubmal

HIZAN!  Provious results have shown an increascd %(ms::tzm s:}rfiu;fmsifz,é cfmmz: i ;fé‘iaébﬁti‘*cr 53iaiticd
models in respomisg o sh 8
animnaly, Exots

the membrgne form of -&-f@'&@i or faft unbrosted. ”B”zs»sue seovions worg tsken s L 3 and 3 dd’?a

et woanding and subiected to H&E :ai:r;j?;if;:g.; As shown in Fioare 13, sNAS teatrmont of wild

Heed by the solid Une, stday 3 post weounding,

tyne wounds rosubts in complete closure, g5 ¥

This vecums e days sarbior than in the vontrel wounsds, Akt nult animals display a delay in

wonnd dlosure: those antmals do nes fully olose the wourd wetl] 7 days post wounding, The

deley in wonnd closure in the Akt noll anboorls & not rescued by sNAG trostmont {duta not

shownl These fadings sugoest that sMAG notooly tnduces defonsia oxyression bt alse

oreases wonnd healing kinetios fn wild tvpe mive snd may be o novel and effective thevansutic,

=
iy
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5325, sNAE I gn Effocrive Antmivrafiel dpwies 5. durens

1002511 Dofensin peptides wre known io gss's;'s‘ssmgs;; a:;zsisiim_ij;c;mhéié’éafEE pmg&m‘iim that v aotive

thizlial cotls with

s it gmm«ﬁ@:ﬂit%%‘e and gramenegative bacy
SMAG fncrzases defonsin expression thoth oo and Betypet and troatrient of cutancous wounds

with sMAG dramatically norease § difionatn 3 cxprossion v '%?’é‘iss:gi,;_ the wntimiorobial officany of

§ é}i}mzi

Akt nult animals were sohiogtod o cutanenus wound bealing, fullp

{B fi's:;été@?rriim. it a?&»%ﬁ decroases ﬁr&ﬁﬁ;@ﬁi&i lvad o cutanpons wounds, wild ype and

wid by infoction with

Stpdelosoneny awrens. Infirted wounds were sither treated with sNAG or 1ol untreated for 3

and .ﬁ;:vﬁ;&zy& pmr intection, &s s;-hﬁ.wm bse‘ the tissue gram staining in Flgores 118 and HEB wild

tive staining by day 3

;)m? %?éa-{ssfis;iiﬂg a5 s.-ﬁm@-afmi with uutremd k;f_m@;.m‘;is;;‘; in contrast, gram stained besue derved

from winreatod wounds o ARt rull wnimals b S days gszm wousding show an accumulbation of

frgatment

IS Toguantitate sNAG-specifin |

infoctod wounds Son both wild type snd Akl null vuices elthor sNAG ?Ziffsi‘iwf} or urdresied wore

harvesied and cultured, As showsn in Flgere 11O, of § devs post wounding bacierial nunber i3
snarkedby reducod {10-Fold) i wild tepe animels testod with $NAG. Howeover, slthoush the
nusnbor of hacteria detected i the Al nudl animals 18 reduced in comparisen to wild tyne,
SN A rrearment had 2 Bt offeot on alsobute bactorial number o the Akt mull woinels. Avd

days post-infection (Figare 11, there is 2 similar 10-fold decrsuse in OFU tn sNAG trested

wild type wice us compared to ontreated contioly, ThesNAG st animats show g

____ trented Akt
R

i

a% pompared o untreated Akel null snioals, In

2ofald docreass § aval, the Akt -mz;ili

&

aniosie ave a lower bacterig] load p;,r saound which migy be reflective ol an AN

affecton other procosses in ¢

freatrent rosully in g ek

type mics bet oot in Akt oull reice, sugeesting the possibility thet defonstos are mediatiog the

anti-hactortal response

7%
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viabie hactonis (Figwe 116G

(RA284]  Toshow that the antihacterial ¢

4 of sMAG frontment 14 nof dub o e ditest

the nanefibers on bacterisd prowth oy on thair s

n solution with different aniouns of sMAG, for § hours and colony forming units ware

S GHYeRs 8% dv&iﬁb(}d sheve and thew iwas.ﬁ:eé‘ with 'izsi{;i?ﬁgif‘c&iﬁy sotive human &{ki@ﬁ&iﬁ 3:

peptide (1.0mm) for dree days. Tissue bopsies were stamed using » tisses pram sain aod CFU

o

was quaniitated. Figure 11 F-G shows the results of these axperimonix. Infected mice treated

with B-dofensin 3 peptide bave o deorcased buoreriul load, as approsimate 7.5 fold deorsass in

froilar o that shown Browild type mice teatd with sNAG.

902561 Ouve of the mechanivns by which dde
stiemalstion by bectorisl LPR, possibidy throunh the activation of Toll 1o mooopicns. (Selstod,
ME and &L Ouelione, 2005,

atong is able o induee Bedofonsin exprossion within the time poriods tested, espe

sin expression i induced s through

Nat bromuned, 806055107 1 Vo rogh whether boctorial infoction

cssiosol B

dofensiy was sssessnd tn infoctod wounds Bons wild type animaly altor theer devs post

wounding, Asshown in Figure £24, bacrerial infection alone does not indoce the oxpression of

Hedotonsin within 3 days of infostion, asds shown with sMAG toatment. However, inwild type

aninals, sHAG tregiment of infecied wounds pauses approximate 3t S-Ibld incronse Inthe

expression of Bdefeusin within 4 slostlay tioos period (Figure 1381 These Bodings soggest tha

sDAL trostment rapidly induces the expression of defonsin oxprossion resulling in marked

hacterial eloarance in 8 srren infected wounds

8327, Anchudios Birscted Apwinge S-Pofensin 3 Block the Antibaterial
Effect af sNET

180287 Sinoe defonsins are sporeted profeing, the invemors hypothesized tut antibodics

diveried apainst o defonsin 3 may be abls to Wock the sntibactnial sctivitiss. To test this

hypothesis, wounds were ronted, inthcted with S, swrens and treated with sNAL s desuribed

ahove, The woonds were either toated with o Bodefonsin 3 antibody or s isetype controll sug

74
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LFL in these weunds shows thas neutmbization %:@ffﬁ«:d.efémiﬂi}. ‘g?‘zfiézsir fo ‘«N&S frentment in 8
girens infocted weovmds resulis 1a o signifionst incrsase in bactenis, Anunals thal wers treated

with an 1o dsotvps control show an approgimate 3-fold reducton tn vighle bacteris (Figure

138} Tekon together, these resuliy soppost that s AG trestrndnt net only resnlls in the ingressed

Linetios of wound healing but alse nromotes an endogenous smi-bagtorial response st supports

skt wse of this nanoBiber a novel therapy 0 eubance wound boaling while concurrantdy

derreasing sound infs

£33 Conclusions

The findings prosented here demanstiate that 2 marine distom dovived nannfiber,
KNAL, may be used ws ¢ novel and effective micthod 1o enhance wound hoshing while

concerrently decregsing wound mfection. The dety deomonstrates that this FOA approvad

mai@f‘f&h which is prosently used for homostasts, stimulatos the exprossion of both atype and

type defensing in primary endothelial oolls snd 9o upetegulation of the Btvps in primary

Defonsins we au essential component of the innete immune system. These peptides

sitive and neEsiive hagteria,
ﬁ;r;;z and many ‘%ef"imz«_ésg E}&:ﬁmiﬁém are small {33»4 -.kﬁ}ié'};,; yatmineerich caticoie poptides found i
matnmals, msecty, aod plants that aee clossificd fnto difforeed Barndbing o B and 83 hused on thelr
patterst of disulfide bonding, s-defonsing i thought to be sperific 1o neutrophils, are Roimd in

very high concentrations fcomprising approximately 5-7% of the total celiular proten (Ganz, T

g2

and RUE Lebeer, 1994, Curr Opin lovnunot, f-2y, s ave seoreted during anti-aicrbial

;»-.

roaponses (0ane T 1987, Infoet Dimun, 3303036871 It bay also boon shown that rabbs
atvootsr mactopbages possess w-defomsing i lovels comparable fo rablit npulophls. (Gane, T,

sval, 1989 ) bmeunol 143

RE3SE65) Bedelonnins are found tn epithelial cell typovsuch an
koratinooytes, wucoss! epithetisl colls (Harder, 1, etal, 1997, Mot ?{ﬁmmw angd
Harder, 4, eval, 2001, 1 Biol Chem, 3708

G158, crel vavity tssues wid sublvary scomtions

{Mathows, Moot al, 199 Infoot bomas, 62 140-3), and kidnoy where they can bo s

G
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reonlated i respomse o wnfections or mflammstory sbmuli{Gane, Toand B 1 Lebrer, 1994, Carr

Opin Immunel. 6{4) . Human -defensin 1 (8DEPBRD i one of the most importany
antiricrnbind poptides in opithelial tsues. Defonsin sxprossion and secrotion tould be
axtromely fmporiant oy coating wond thetapeutios. The antbmiorobial sotion by defensing 18

considored partof tonate -ig@zmzmit;;s gnd is ;wzmpwiﬁc‘ gid ‘i*sii%‘&gei-gigamtmm; Therefore soquived

003681 Tho date prosented hore abso demonstrate that both & wdoe and i wive AkHT s

required for detensin Sxprossion. sNAG trestimont dodreases Supd aurers infiction of cwanoos

winmds i wild tepe control animels but not i similarty wrensed Ak null antmals Bis shso

fmportant (o note d ar of wild bepe cptsnvons wounds resalts o an ingroased

kinetioy of wound closns, Antibody blockade of Bdefonsin tosults w s reduction m the sNAG-

antibactorial sotivity, Tokon topether these findings suguest o conmal rofe Bor Akt in the

sepulation of defensin exovession that is responaible for the clearance of bacterial infection and

AR ratment aotivatss these pathways i owild type simals,

1902611 The dats thet suggests that sNAG troatment of infocted wounds conld drastically

docrease bacterial load fn pationts, ot foast i part, by the inducticn of defursin oxpr
Srapdiviococons g 18 s bagteriues froquently found eolonizing the shinand Inthe nose. B

atill o ornmon cause of nosocomial infsctions, offen causing postsirpical woand infections. §

auwrens infortions in hospitals hove plagoed healthcare workers Bor yoars sond the wid &;‘Siu-ﬁsj

usepe of sntibiotivs for treatment huy load o antibiohe resistan

horotn shows that troatent of Stapds Infocted wounds with sNAG deamatically dovreased the

ted WT mice in

sy the tres

st

ad. Por example, the lack of dark purple sra ste

ﬁi‘ig};&&*esz 11A snd LB indicaros thad the 8. surous infection b boon vleared from those wounds,

Barh the i vitee and in vivo dats provides strong evidenes for the use of Talldom/sMAG i the
i

freatment of wounds o decrease bactonal mfoction and thercfore enbancr wound hoaling,
02821 Control exporithents indicats thiy the antibaronist offoct of sNAG s sot dusto g
divect imnferaction of the materal withihe bactena bul 15 due to dovnslean atferts sugh as the
{si(fg@m in ?fis}f:s;&_atzesa frnm ii‘;}gi :&1}.&. function i anbinerebial sotivitios, Most of the svilenes for
their Function is the direcs killing of bacteriy by by véire mitxing sxperiments with purified

dofonsiy poptides (elsted, MUE and A Quellette, 2005, Nat bmmunol 663581 T e in
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saemilur cxporiments gy shown in Figere 11 with dirget application of the purified active peptide.
The dats heve show that an induction of defonsin expression i wild type animuls using o topical
application of SNAG rosuls inan sntibactorial sosponee. It has rovently boon shown that

!

fransprnic ouuse modsls expressing the b defonsin § pene bre resistint to & fuphimuringy

ax infeotion thet rosulis in death of wild-type amimals 'f»{iizmaﬁ,, NH., et ab, 2003, Nature

v

2

ATHEDILEEI-8) suain sugpesting the imnetaies of defensing i the repulation of the
sntirnicrobisl mp@me
{0263

ustm;‘sin  wherens fi“u,, ;fiwiypc defonsins re opithelind in ovigin, Butype defonsin oxprossion

thie aesubtypeof defpwsins s spodifically eoprossed in

healing model was detected.. The s vive date tHustrates that Bdetoosin 3 8 mamly saprassed in

the suprabasal fayers aftor treatment with sNAG. This is consistent with provious dats which

tovalized hurwn Bdeft
Eﬁﬁ&»ﬁ:{?- Mol Pathol THIIB-20 1

1 2t the spinous and granudar e of theakin, (Oren, A st ady

dofonse v&gainsz .érz.fiz fi?"‘iz;é:;: cqa;cwsm s&?ﬁ». dwmm isr;:-.tizia oo i&sw @J’é‘"& m supports they
sole 10 cutancous it immunity. However, the data show that sNAG specificatly stimudates
the sapression of tree difforent cdefonsing {1, 4 and §) in endothebial cells. This s shown by
RT-PCE, gone srvsy analysis, Imtnuneflucrescence snd BLISA {duta nat shown) The

colly and fenkooyios in Hesue repair i ane of the initial s mogt

teraciion b

frnporiant steps in wound hoaling. The provess of extmavasation of loukoeytes fom the

vasculature 18 initls cherootactic factors, theretore, s inferesting that edofy

induced by sNAG and mey contribute to the novessany noutrophilondothetial collubar
interactinns, Moo recontly it hasvamne g izgh? that évﬁrmm shibit bwk}gmai Hvitioy

hevand the inhibition of microbial colls

sexporse by exbibiring chomnraetin %aimw o éamiriﬁﬁa‘ {Hm&%ﬁﬁ? ?‘-q o &3 2

i

SHILRI765-75 and T cells, monnevies, and ma&mg&h&gm iy, LR, ot al, 2001, Cell Tissue

Ros 3

2Ty oy Provious wark ahi}w,‘a st howman bota dofonsine 1 and 2 bave the shility o

chonveattrast inwnature dendritio colls and T oolls 'f_%fzm-ggﬁ*; the CU-chomoking rooeptor 6 80URES
(Yang, D, of gl 1999, Sotonce 2RA(3430):42
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chemuai R reveptor {Mivonsaba, B, B Ogaws, and 1,

Nagacks, 2004, Immunology FEHOET73-81) Husn Sedefonsin 2 and 3 have abso boon shown

to induce shemotaxis by interacting with OCRD, o receptor exprossed on macrophages,

monveyies, and nevropbils. (Robhel, 5, ot al, 20101 tmmwol, 20103 usrestingly, the dats

show that sAL treatment induces both ¢ and Bedefensin sxprossion in endothelisl cells. Tekan

topethar, the recont data snggest that defomsing may mediate wound heabing notonly by their

antimisrobisl propertios, but also by belng chemotactic

for other cell typos novessary for proper

hoslive, However, anpligation of Bedefens

closurs (dats net shown) implying that topical applivetion of & sinple defonsin does not sustain

s atiraction, sollular reenntmens snd wound

the cetlular intpraitions roquired for increased ¢hy

;NE SRS,

[B036d]  The s wive dita using both wild type and Al knochout animals conBirms the

JTTORAIATY fn whve sedofonsdn staining of infiliraing

Trostment of airway epitholial colls dn vivmr with alphe dofonst

2008, 3 Vase Res 43031202

alsn inhitins the oxprossion of the defensins fn wivw, These Hndings suppest that both pathways

impinge o the repudation of defensin expression by s AL, however, Akt ablation rosubte fn g

wwarked wedustion of Hs exprossion both i vty and fowes, Iy myelodd colls, Bedofousin |
sxpression is controlied at the level of tanseription, in part, by the Ets-family momber PULL
& LTBCLIRGO06-17; and Ma, Y., €1 Su, and B Tempst, 1998,

EBinl Chem, 27XHISRETIT-40 1 PULL s & downstroan targer of Akt in the Broell Hasage.
{Rie

neva, Mo etal, 2068, 1 mmane

she, Pand LM Ponpubade, 20010 Biol Chene, 2760 1 RBAA0 ) In primary endathelial

cells it hus boon shown thet AKEE B upstroam of Bis] both /i wivs and & vive during Drosophile
RITEBO sNA

stimpudanon of endothelial colls rosults in imorsused exprossion of Bl {probabdy thoough Akt

traches! dovelopment. (Lavenburg, KR, of al, 3003, FASEB J 17018
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which s roquined colls, (Voumakis, LN ot el 2008, ) Ve

1222 J:z;

- AR

§-§%€§?§ﬁ§’l§, Thus R oNAG peatmns has rosnlied in o sevies of downsiream activitiog

homostasis, o

inorcase of dinbetic patients within the population whe presest

with shronic wounds and wmg‘e}m&mm due o wound infection, new clinienl roatmenbure in

ans. O the nosccomial infootions, surpical wound infoctions predominate; with statistiog

showing up to 8% of oll surgical patients. The divect oost of thess types of infections i

apmeeamyaiely 4 5 bilbow detlars peryear Given that defensing s part of the vumale e
system,aotivation of tiese pathways will preclude the genemition of roxisiant orpanisms a5 well

Faaiiing

an allow for the sattbiotisundependent closranee of hacterial infection. Useo

hospiial setting would defiey rouch of the cost and smarkedly reduce the production of antildotis

resistant species. Taken togcther, these findings suppest that thase maring derived rGleNAe

fspe avit] be highly benefiolad in the climical arona,

s

o ANAT s wn Effetive Anfimieratsinl Soalost Svonfmanes seraeinaes

&3 Examnd

0287 Uhis oxempde domonsiratos that sNAG nenefibers have an antbbactonal offoot sgaion
Beendovmsgy gernglansg fu viv,
[Ra26R gindy: Wild Type USTBYS male mice botw

{ o Mareriuly ond M
were wounded crosted wiing & 4 Mopsy punch (Mil

con 8017 weeks oid

g

2} to greate o weniizal wognds on

soflurane vaporizing snosthasis machine

pach Hunk. Mice wore anesthenized usinp an

quity, Incy Bsoflurene was used ot 4% for induction 3% for surgeey. Prior to surgery baly

§

PR a‘zwsa{gffgi«sissgg wore fﬁwfeﬁii aﬁé cuttured ez?;‘vsémight a 37 and

7

i romevnd by P

b untrested foontrol group, o

Onduy 3 aniowls were sutheniond snd ootive wounds were E‘;&ﬁa sted inehuding the surmunding

skin using s & s biopsy pusch (Miltexy. One wourd per gnimel was fixed overnight in 4%

o
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paraformaldelvde at 470, ombedided o paratfing el seetioned foy analysis, sod the eiher wound

was cultared snd pi&;ﬁagfs on LE medis without sntibiotie for bactorial zguami-mtimx For miimﬁu@,_
wound sortinns wore placed in 8.3mi bactorial medin ant invubated for 30 min st 370 while

shaki

o Dolony ‘i'&}rmmg ety (OFL Y were quantiiated ustig a dlotion series platad avernighi

AT, Mumber of colonics per ;‘;i ﬁx*'g‘wr ditution were counted snd {,FR mi were caloulated,
1882691 Rews

basteria wis sssessd. 4 ig-ghﬁwﬁ_ in Figure 14, a0 3 davs post infoctiog ij;%aif::tmi&i_ mmbmr iy

srarkestly reduced Omove than 3 1old) by anbmals ested with sMAG 1 companisen © mairmwfi

apimls. Thess § ndm;,g,s suppest that sMAG trogtnent resuls 1n 3 marked reduction i baooral

load of grem nogative buagteris, send speoiically & wergi, 5 o cutancons wanmds

{in wddition 1o reducton in bacterial load of grivs positive bacters shown in Bxanple 2%

ﬁ ,,g: f%"fmmg;sia ~§ *3’% AG Nanndibers Uneenutate Fymrvesion of 3 Mumber of Dofiasins and

ORISL This oxemple demernstestes that 2 numb

o obdofonsing and Tolb-bike roconiors sre upe

regubatod by sKAL treatmmont of human endothelial colla
[B271 Mareriols and

erivonds: Humen Chip probes ware printed on epoxy gides, HUVEC

cedly were tadiored bs dosoribed io sootion 8.2, wed troutord with sNAG

nanafibers {BNAGT) for

Ma i CPebost ned Tollowing mesufactures's atructions,
vified gsing Amino alivl MessageAME™ 11 aBRMA arn

ation kit (appdiod Biosystomsy,

;I
¢ aﬁwﬁa 'ﬁ‘.‘t’}j{ﬁ' :ei?,*«ii;%’éiii«-t;s;'ea.é‘;;f;:d

&t

§§§3$z m:m;ﬁ:ai-f;ﬁzzg Eaﬁ;ﬁaﬁﬁ& i

Sulfslide; denattred at 95°C for § ming hybridized for 48
Cand B

Al rimsed and dived. The shides wore

sesrmd and by 3?:)?;6;23?;;33 dutectod using Pockin-Elbuer Bown Anay Ci;iilglmx“ﬁt-ﬁﬂﬁ Scanfrray

Fv:grsrm sofbaarg ‘v’&:{;ﬁt; ag:s‘éﬁafza{i, T i(iﬁ»‘fi}i‘éiﬁs‘ E};}‘wi‘iﬁggi;liiﬁt@i% gm:zzf;iay mmmmy data swas analyeed

Crenes of Intprent anabyeedy -1, CBAUAME, %P%{;? i i;iiﬁzrﬁi%f}‘iésli;ﬂcg DEEA
dufonan, and TDRIEFR S
wolated rocoptork snd TRAFRS
ei‘

detensing Toll-like rrepiore { STLED SIGIRR (Single W3 fL-1-

F recoptor sssoctated factor 63 Positive controle. 14338

yrosine-dmonchydrogemassitrypiaphan § monohydrogenase setition proteiny GAPD
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o dehydrpenasch BPLIZAC ;ﬁf{;{ssxgzmai protein Li3ay UBLD
B Aetin By

Results of the microarray pone chip snalyses and Q-PCR walidatinn of

{ehyornaldehy
{Uiquitin O AL
0273 Resniis

sicroarray rosults are prosentad in Tables IRV bolow, Using & custom pons ohip 4 was

dotermined that 2 number of defensing snd Tolb-like reonptors are sprepulated by sNAG
freatment of Bomen endotheliad eodls

'g@‘;ﬁm; Talk

fikee Ewﬁs?fﬁf‘s ;’ELE{'@} are highly conserved roceptons that recopntze spocifis

won of tnnate sty
izztciwz‘;mgiy Dvosopdiis ek mm aé&g}tﬁ@f@ wrmane system but are st registant o microbial
infectiong ¢ Imler Bl and LA Ho evadiied, 3 RI6220 This hast

arie, 2000, Curr Opin )

defense o the el of s innate ;f;mm;ﬁ.{; & system that provides protection by syusthesizing thy

antiicrnbial pontides dToll and Iéowheoler which sre induved by TUR. {Lomalirg, B otal

1906, Coll BB61ITRRY, and Williarns, ML, otal, 1997, EMBO 1 1600006120-30) Becent

work has abae linked humen defonsin oxprossion o TLE setivarion. Humes Bdofasin 2 was
shown to he tndueed fn aivvay epitholial colls in g TR deponsiont manner, (Herte, O3, ot gl
2003 3 bevoannd. 170010, o GEIGA Y Tolllibe ronoptor 4 hus boon shown to mediae humes §
defensin 2 inductions in TESDONSE I -i?iaiamyéigz mreunenia v monocyies, (Rormann Carratelly,

U etal, 2009, FEMS bronono! Med Micsobiol STy 16240 tmportantly, the BI3K Ak

pathwey & » ey componont in TLE signsl transduction, controlling eolliler rosponses io

pathogens. (Weichbart, T, and MDD, Ssomann, JU0R, Ann Rbsurn B 87 Soppl 3007043

Sinee it is kocwn thet stinulation of TLES con lead 0 noreased defnsin synthests, this work

sugpests the potontial for sMAG w8 & stimolator of fnnate mmunity and bactetia

oot

chearante vin

the setivation of Akel.

Table ¥ List of sorme genes ap-regulated In response to sNAG stimulation

i‘ﬁaﬁ&' _ _ &“um::tsan
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Table 1 Defensin Microarray Gene Expression
{HUYEC Hespopse o sMNALG Hing/mil & hours)

| DIOTA_HUBAN HEN0005354]
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Table IV: DEFCRI Microwrray Gepe Validatien
(AR Priss T000; aXAG (10ugialy, HUVEC for S h)

. Fold difference
| WDEFRY

- melathve to

. untrdatsd

{i':&timaiw b

Sampls DEFS3 1433 , e
4Gk untreated
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8.8 Eumple % sNAD and Long Fiber NAG Iaifer in Thelr Livne Expression Bretiks,

(HEITR] This example demonsivates that sNAG nanpfibers differ from long pGloNAe fibers
i thoie offect on pons exprossion, snd speeificatly o their offoct on oxprossion of some of the
ﬁﬁﬁfz;ﬁ;&i-ﬂ s and Toll-lke recepton,

Muarsrads and Methody Human Dethosin Chip probes (concentetion: Ei‘-}uiﬁ*&;

’?f:zg‘ LE-20, solvont; S5O bused spotting bufforhwore printed on cpoxy slides us
sochniques. HUVECD and HaCus colls wore cultured us duscribed 1o soetion 6.2, wud troated mth

NAGT Yoy sNAG nonofihers (UsNALTY for T howrs or 78 oy, BNA way

sther losg Rborg(

pxeractod with BN Al (Teltest, e following manufocturee’s instructions, and aphified wsing
Aming Allvl Ksis:*%gawsfﬁ“»ﬁ?w 1 aRNA smpdiflication kit (Arphiod Blosysioms), During RMA

ampiification, aBNA fom colls treated with LNAG and aBNA froo colls troated with shAG

was difforantiaily labeled with O3 or CyS Huorescent dyes. The slides were peepared for

hyhnidinadion » Hoe pHEG,
TO00m] dHAE IRBS Awiv N

containing cnuel ot of difforentially labelod tanget SBNA Fom LNAG and sNAG-roated

vt A% st BT OV, thion rinsed and dived, Samplos

2o with the shides (65ulistide;

"X

for ¥ hours ¢ 37°0 tn 0.1% BDS amd § X 880 and 1% BSA), ciosed wd doved. The fellowdng

colls were mixed, hybe donaturad at 357 for § min, Ergyﬁrﬁ{%:izcd

exernplary grashs in Table VI hustiate experinental sel up

81
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Ciencs of intorost aﬁaiyzw E}§F~&  DEFAS, Eﬁi?éi BE}FAE; DEFAS, Q‘E‘EFEL. Eﬁsﬁ?ﬁﬁfi&&_
DEFBIO4A, DEFBIOSE, DEFRIORB, DEFRIIZ DEERI

CDEFA sadefonsin, and "DEFRY- {5«‘?@’@:@%}{1} TLRILTLR Ef}l TL2. TR, TLRS, TLRS,
TLRG, TLR7 and TLRE (TLR
IRAED (1-1 rocoplorsssociated kinase | } TRAFS {}"NF recopior associated factor 8 DI0GA

(Bodefensin 108), DI07A (Pedefonsin 1071 Mogative controly: threy vandom sequences (1,2, 3

Pasitive controls 332 { Dyasine- Jomoncherdropenase ryptophan 3 monohydiogenase actition

protin GAPRD {glyoeraldehydes-3-phosphate dehydrogsnasel RPLIZA (Ribosomal protein
Li3ay UBC (Ubiguitin Uy AUTR (Acin By

02781 Rewdne Rosubis of the microarey gone a::‘hiz;’ée analyses arg ngntac} i Tables ¥I1E
and X below,
CHUVEC )y aftey Zih arddh mpmzm toreither LNAG Bhors or sNAG nanofibers. Teble 1IN

shrvws pene cxpressiom in homan keratinooyte esll Hee (Halw) afie

oy b exposre in

githor LNAG fibors o sNAG nanofibers. The rosults domonstrate thet gone expression profile

induced by long peby-Neacetylehcosarmne fbors (CLMAG™ diffors from the gone exprossion
profibe induced by eMNAU manpiibons (sNAGT Y Spectficully, ENAG and sNAG diffey in thowr

oifect on exprossion of deforstn senes wud Toll recepior gones,

93

4, DEFBLIE, DEFBLIG, DEFRIZA
DEFBIM, DEFRIZS, DEFRIZe, DEFRILT, DEFRIIN DEFBIXY. DEFRIAL, and DEFRY

%

})
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Table V1l Microsrray Defensin Geoe Expression in Human Umbilicsl Vein
Endothelial Cella {HUVEC), ¥

3

Fold Change

 DEFBI03A

. DEERIMA

94
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Celt Ling {HaCat), Fold Change

Th aNAG

|G

D000

O

Toaun

000

000

3333

oo

1744

$.382

B

1881

5.6

sicroalasl ndl

{
Mo, 5,623,064 and 3

Exumple 6 Effeet of Dreadiation gn sNAG Membranes

N

Method o Sreporation of sNAG Mendrans, The sNAG mombrane s dertved form
s produced gy previousty deseribed (see Vournakis ot of U, Patunt

624,679, the content of cach of which is incorporsted berein by reftrence

it entiretyy. Briefly, microalgas wers enltursd fn unigue Moreactor conditions wsing adefined

growth medin, Following the harvest of nvicroalpae from high-density

cubtures, Bbersware

susponded tn water for injestions (wihll Fibors were formulatod into putches by consonitabien



10 Feb 2016

2016200853

snd oven drying, and wers packaped and s d by gamraedreadistion, Fiber disnensions

avorags 20-30nm x L-2mm x o~ 100um. Baiches of fibors worp individunlly qualite controlied

ustg chomical and physical st peramotors, and sach batch met strict purity oriteria priov o
redense. Final batches were renuired to be substantislly free of proteing, metal fons. and ather
componas. The fhors wore theon shortoned by rmdistion to produce sNAG membtanes,

at g concenination of | nm;uﬁ_;-,.

Brieflv, the stavbing material containgd 80 g of plileNAe shuy

The concentration of the pGleMae shury was confinmed by Blicring S mb o a &2 Titey.

L3 L of plaloNAG slorry containing 13 g pGleNAe was fltored wotif formation of & wet cake,

The wake cake was thon transforred bnte 2 foll pouch, which s & pameons eadistion conpatible

contaner, snd subjocted to 200 kGy gaovms vadiation. Diher tradintion cond

for thety offeen

v on pGleMAc compasitions, as reflected in Figure 188

S

tof iradiation ve pGleNde Membneey, Whils wadiation reduces the

o188l i

molveuiiy weight of pGleN AL, i thon did vt distarb the microsiractios of the fibers

plsleNAC way radiated under difforont conditions: ws o dey, yoobilized mstoniad, sea dry
membrane; as & concontrated Surry {3070 weight by velumes and as ¢ dilite sturey 6 mg/mi).
& suttable motecalar welght reduetion (1o & molecudar weipht of 500,000 000,000 daltons) was
achicved ub un trradiation doso of 1,000 kay for dry polymer, and 200 by for wat polyoe

(Fignwe 1584}

PR The cheovcdd and ;}%};}gz;i;;clai stracture of the fhors was maimteined throughow

Flgere 158, clomonial assay, and scanntog

decrease inthe pasiche loneth (Flgures 150 and 18D The majority of the Bhers are less than

ahout 13 gon e lomgh, with an averape leogth of sboat 4 am,

[HRIRRL  Maserialy and Meshnde, Pooled, multiple-donor human wmbilical covd voin

endothetinl calls (EC {Combra ywors maintiined ot 37°C with §% (‘ﬁ; i endothelial basal

mesdium 2 (0 ambeesys supplemenied with B prowth modivm 2

Cambrox procodures, Serum stervetion vas performed at B8

b tollowed by stimulation with

supplermentod with 8 1% Sl calf serom (3ibos BREL for 2

94
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YVEGE 185 (20 nghml, RED Systome) o with highly porificd pGeNAC sanafibens or sNAG

sanofibors in sterile water {provided by Marine Felymer Technelogios, ng., Do

LB A with the ampung indicated in the Heore desoriptions. For collular proliforation/vishiting

assessinunt, 3 different assays were used: teypas bloe exclusion by divent coll counts us

ﬁ@ma&ymzz&rozar&d an MTT E?Si-{f-rf§:3_§-~:ﬁmaibyiﬁhi&mix«ﬁ?ﬁﬁ} ~dishemylietrazalivm bromide]

say in procedures desertbed by the munufactorer (Promege )

002831

JOOIRE sl e Ji e gffect musebalic rate. As shown o Flgare 88 pGloMAc did nnt
P : p

abi

indteating that this polymeric

rosultdn g Eﬁ;iig}iiiir}‘ imetabobic rate as measored by MTT assaes,

material was not consing marked incresses in collular protiferation.

FHO288 pw’a‘ e Prosoered 8C from Col Board Indvoed by Servm Ssarvadon. To tent if

plileNAc fibers had w divest offect oo BC, soramestarved BU colls wers trosted with VEGE or

swith difforem conpontrations of pGleMAc Sbors. As shown i Figare 17 s d8 band 72 hoafter

cerim starvation, as compared with the totel mumber of colls plated Coontroly, thers was shout 2-

fuld reduction in the nomberofcolls aftor 48 hor 72 b Ar 48 b, this doorease in coll numberwas
restned by the addition of VEGE or by the sddition of pGleMAs fibors af oither 50 g | 100 pefomt,

At T2k, the decrease dn ool number was rescued by the additd

the addition of pGleNAL Bbors gt 100 ge/ml These rosults indivated du Hke "E F, p(}i ohAL

fihor treatment prevented el deuth induced by serum deprivation,
(ERAL
[ROR87L  sNAO fad

SINALE st 50, 100 or 200 weded resulied i u higher metabolic vate of B than VEGF

ol Slarked fncrease i Mosdelie Bue As mpssueed by MTT asgavs,

{Figure 181

[B0288]  NAG i nor g}é-‘iﬁ&’;’kﬁ@-sgﬂiﬁ’;‘:&é?k‘l-éﬁﬁif earh lndvend by sevon Jeprtvarion. To s if
SNAG fbers bad 8 divect offet on BC, serumnestarved BO cells wore trested with VEGF or with

ghfforent concomrations of sNAG Bbery, Aschown in Figare 18 a0 48 b after soram starvatinn,

as comparsd with the totd number of cells plated {control), there was shout 2-fold reduchion in

the nomber of colls. This decresse tn ool number was roscusd by the addition of Vi
by thie addition of sNAD fibers at 30, 100 o iz“-:.é};é:z g.,gggif;ﬁ . These results tndizated that not like
VEGE,

sleprivation,
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100289

increases the menbolic rate of serumestarved BO in s MTT sssay wnd docs not seseue apopiosis

of sermestarved BO in g trypan blue sselusion st

680 Test Article

tioan 6.2

BR2SE] A test anticle comprising SNAG produced as proviously deserdbed In §

stpre. was wiilized. The test seticle was supplied sterile by Marine Palvner Technologios: Ing

#8.2 Blocompatbiiby Testlng - L8239 MEM Eluston Tost - 150 100038

U Biosompatibilite of the test artiels wasd 20 menmaline

i rowse broblast |

celin, Mo bislopical reactivity (Grade By was observed i the LIZ9 calls 2t 48 hours, post
exposurs o the tost article. The observed coltular vesponse obtained Bom the positive control

artiche (Grade 4) wod vegative cantinl article (Grade 03 confirmed the sultability of the text

syatorn. Based on the critenin of the predocol, the test article s comsidored son-toxic sid mests

the requirerments of the Elation Tost, In

HI0R3-5 guide

routionsd Qrganization for Standardizatinn (1800

Hines. See Table X below

9%
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Table X:

Test Arficke

St

1

Soade | Rewctivity | Deneriptics of Rusctivity Tone
S Mo Diecrate smasrn il gradey ne ol vss
et Sk

iR

Nl e S o S i it o e g el e
¥ £ e N e thag of the calle me oy and devsd ofium
K k4 TR 5 g EeS N OO 3 3

i o mo onbanine ol ol s iy meead S
%, ooty 2 y B POl eadd Vi R . RO Nl B e
3 Sadarsts Kot anves then T8 of the ool I soninin ool sl v Fovad
g £ e by rruiidens deuiite o ol e coll lovwsy
- ¥ TR N &\ﬁé-?\'i} km‘@\ﬁ&‘é LTI AR e e Q’f\%

6.8.3 Intramuscular Implantation Test — ISO — 4 Week Implantation

6.8.3.1. Materials and Methods

[00292] To evaluate the potential of the test article to induce local toxic effects, the
Intramuscular Implantation Test — ISO — 4 Week Implantation (“Intramuscular Implantation
Test”) was used. Briefly, the test article was implanted in the paravertebral muscle tissue of
New Zealand White rabbits for a period of 4 weeks. The test article was then evaluated
separately using two control articles: positive control Surgicel (Johnson and Johnson, NJ) and

negative control High Density Polyethylene (Negative Control Plastic).

[00293]  Preparation of Test and Control Articles. The test article measured approximately
1 mm to in width and 10 mm in length. The two control articles were prepared. The positive
control, Surgicel (C1), measured approximately 1 mm in width by 10 mm in length and was
received sterile. Negative Control Plastic (C2), measured approximately 1 mm in width by

10 mm in length and was sterilized by dipping in 70% ethanol.

99
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fO2841  FreuBlase Procedure. Bach
! i

animal was wolghed prior to implantation. On the day of

the test, the dorsal sides of the animals wore clipped froc of fur end looss halr was rameved by
mpars of & vaeuum. Bschoanimal was sppropeiately snnsthorized. Prioy to implansanion, sheosrmy

s sveabhied with & cergivel preparative solution.

HMIRRL Doce ddmidstrorion, Four tost article stips wore surgleally unplaited o sech of

shg ;}&f.’&w”}“igﬁt’& rouselos of cach rabbit, apreoxiately 2.8 an from the midiing and paralicl o

the spial colom snd approsimately 2.5 o from cach other. The ol articls strips wore

implanted on one side of the spine. Tn o similar fashion, positive contrad article strips iS&t‘g&m iy

wers implanted in the coniraluteral muscle of each anivsal. Two negative sountrol sinp

{Megative Uontrol Plastic) were iaplanted casdal Howard the tail) fe the et aocle and to O

comirol brpdant sios on eithor wido of tho spine (otel of four steipsh A sl of st loase ol tont

avticle sheipe and olght of vach vontral articls stvips are regquired for sveluation.

0206 Post Dose Proceduves. The animals were matintained for & period of 4 weeks, The
antmals wore observad daily for this period fo saiare proper healing of the tmplant sites and G
chnizal stgns ol toxicty, Obyarvetions included all chinles! mesifoststions, At the sad ot the

riticed by sn injoctable

it %;s;;?figiigm fime way sitowrd i elapse for the Gaspoto be sul without bleeding,

1863971 Gron -ﬁ?ﬁ?&:w*%f@ﬁ&}}}g, The paraverteleal puiseles in which the tost or contred articlss

i fofo Trom pach avdroal. The musdle

were implanted wore o Sug was 'rs‘;*-;m;wlmi by

earefully sticing around the snprlang sites with @ scalpel and Hftiog out the The exclied

fenplans Bssues wore cramined grossdy, but withod using oxcessive lnvasive gﬁxmadassa that

sght have disvupted the tntepnity of thiy tissne for %ﬁ:‘sai_s;t;:}gg}aiﬁ?mEﬂggizc=ri alustion. The tissues
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3 = Marked
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85 = up o DS mm, Very shight
P06 - 10 oy, Mild
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1903021 The Intommuscuder Implantation Test was conduetod besed upon the thllowing

vetermnrss:

IR 109935, 199, Blological Evalustion of Medicsl Devices - Part & Togts for Loval
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2RO T0U9%E 260

ar Implantation,

1 Devicss - Part 12 Ssmple

Prepargtion gnd Reference Materinls

3, ASTM FUEI-04, 2004, Standavd Prostice e Asscssment of Computibiliny of

Biomaterials fiv 8u
4 ARTM P2

roul Imiplants with Respeot to Bffvet of Muterials on Muscls sad Bone,
durd Pravtice for Short Torm Screpning of Implint
Materials.

§ ISR F7025, 2005, Genred Reguivements for the Competonoe of Testing and

o Laboratories,

[00363]  Thoresulis of the Intrmmuseulsr Iosplantation Test wore ovalusied besed upon the

follawing eriveriv:
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2. Modification of the Rating, The pathology observer roviows the caloudaied level of

Biorcactivity, Based v the shservation of all Bastors {e.g. rolative size, patiorn of rosponse,

inflammatory ve. resolution), the pathology observer may rovise the Bloresctivity Rating.

Fustification for the modiBeaton to the rating & presomed fn the sanative i‘@}mﬁ:'{jﬁ doseriping
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narrative report regarding the biocompatibility of the test material is provided by the
pathology observer).
6.8.3.2. Results

[00304] The results indicated that the test article was non-reactive when implanted for 4
weeks (Bioreactivity Rating of 0.2) when compared to positive control Surgicel; and non-
reactive (Bioreactivity Rating of 0.0) when compared to negative control High Density

Polyethylene (Negative Control Plastic).

[00305] Clinical observation. Table XI below shows results of the macroscopic
evaluation of the test article and control implant sites indicated no significant signs of
inflammation, encapsulation, hemorrhage, necrosis, or discoloration at the 4 week time
period. Some test sites and the majority of the positive control, Surgicel, were not seen

macroscopically and serial sections were submitted for microscopic evaluation.

Table XI:
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[00306] Implantation Site Observations (Microscopic). Table XII below shows results of
the microscopic evaluation of the test article implant sites indicated no significant signs of
inflammation, fibrosis, hemorrhage, necrosis, or degeneration as compared to each of the
control article sites. The Bioreactivity Rating for the 4 week time period (average of three
animals) was 0.2, (C1 — Surgicel) and 0.0 (C2 — Negative Control Plastic) indicating no
reaction as compared to either of the control implant sites. The pathologist noted there was a
moderate polymorphic and histiocytic (macrophages) infiltrate around the in situ test article

that was not unexpected given the nature of the test material.

Table XII:
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Table XII:
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Table XII:
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6.8.4 Intracutaneous Injection Test — ISO 10993-10

[00307] USP 0.9% Sodium Chloride for Injection (NaCl) and Cottonseed Oil (CSO)
extracts of the test article were evaluated for their potential to produce irritation after
intracutaneous injection in New Zealand White rabbits. The test article sites did not show a
significantly greater biological reaction than the sites injected with the control article. Based
on the criteria of the protocol, the test article is considered a negligible irritant and meets the

requirements of the ISO 10993-10 guidelines. Results are shown below in Table XIII.
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Table XHE
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teachings of this invention that certain changes and meodifications may be made thereto without

departing from the spirit or scope of the appended claims.

[60316] In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due to express language or necessary implication, the word
“comprise’”’ or variations such as “comprises’ or “comprising’ is used in an inclusive sense, 1.e.
to specify the presence of the stated feature but not to prechude the presence or addition of further

features in various embodiments of the invention.
1863113 It is to be understood that, if any prior art publication is referred to herein, such

reference does not constitute an admission that the publication forms a part of the common

general knowledge in the art, in Australia or any other country.
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The claims defining the invention are as follows:

1. A method for treating a disease or a condition associated with a bacterial
imbalance in a subject in need thereof, comprising topically administering a composition
comprising shortened fibers of poly-p-1—4-N-acetylglucosamine (“sNAG nanofibers”) to a
subject, wherein the SNAG nanofibers are less than 10 um in length, wherein the SNAG
nanofibers comprise 70% or more than 70% of N-acetylglucosamine monosaccharides, and
wherein the SNAG nanofibers do not have an effect, or substantially have no effect, on bacterial

growth or survival of Staphylococcus aureus bacterial cultures in vitro.

2. A method for treating a disease or a condition associated with a bacterial
imbalance in a subject in need thereof, comprising topically administering a composition
comprising shortened fibers of poly-p-1—4-N-acetylglucosamine (“sNAG nanofibers”) to a
subject, wherein the SNAG nanofibers are from about 1 um to less than 10 ym in length, wherein
the SNAG nanofibers comprise 70% or more than 70% of the N-acetylglucosamine
monosaccharides, and wherein the SNAG nanofibers do not have an effect, or substantially have

no effect, on bacterial growth or survival of Staphylococcus aureus bacterial cultures in vitro.

3. Use of a composition comprising shortened fibers of poly-p-1—4-N-
acetylglucosamine (“sNAG nanofibers”) in the manufacture of a medicament for treating a
disease or a condition associated with a bacterial imbalance in a subject in need thereof, said
treating comprising topically administering the medicament to the subject, wherein the sSNAG
nanofibers are less than 10 ym in length, wherein the sSNAG nanofibers comprise 70% or more
than 70% of N-acetylglucosamine monosaccharides, and wherein the SNAG nanofibers do not
have an effect, or substantially have no effect, on bacterial growth or survival of Staphylococcus

aureus bacterial cultures in vitro.

4. Use of a composition comprising shortened fibers of poly-p-1—4-N-
acetylglucosamine (“sNAG nanofibers”) in the manufacture of a medicament for treating a
disease or a condition associated with a bacterial imbalance in a subject in need thereof, said
treating comprising topically administering the medicament to the subject, wherein the sSNAG

nanofibers are from about 1 ym to less than 10 ym in length, wherein the sSNAG nanofibers
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comprise 70% or more than 70% of the N-acetylglucosamine monosaccharides, and wherein the
sNAG nanofibers do not have an effect, or substantially have no effect, on bacterial growth or

survival of Staphylococcus aureus bacterial cultures in vitro.

5. The method or use of any one of claims 1 to 4, wherein the SNAG nanofibers
have the microstructure of non-irradiated poly-p-1—4-N-acetylglucosamine fibers that are about

100 pym in length.

6. The method or use of any one of claims 1 to 4, wherein the SNAG nanofibers

have the microstructure of non-irradiated microalgal poly-p-1—4-N-acetylglucosamine fibers.

7. The method or use of any one of claims 1 to 4, wherein the infrared spectrum of
the SNAG nanofibers is equivalent or substantially equivalent to that of non-irradiated poly-f-
1—4-N-acetylglucosamine fibers that are: (i) about 100 ym in length, and/or (ii) derived from

microalgae.

8. The method or use of any one of claims 1 to 4, wherein the chemical and physical
structure of the SNAG nanofibers is the same or substantially the same as the chemical and
physical structure of non-irradiated poly-p-1—4-N-acetylglucosamine fibers as determined by
infrared spectrum, elemental assay and scanning electron microscopic analyses, wherein the non-
irradiated poly-B-1—4-N-acetylglucosamine fibers are: (i) about 100 ym in length, and/or (ii)

derived from microalgae.

9. The method or use of any one of claims 1 to 8, wherein the subject is a subject
diagnosed with the disease or condition, or displaying one or more symptoms of the disease or

condition.

10. The method or use of any one of claims 1 to 9, wherein the bacterial imbalance is

an imbalance in bacterial microbiota.

11. The method or use of any one of claims 1 to 9, wherein the bacterial imbalance is

an abnormal or altered bacterial microbiota.
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12. The method or use of any one of claims 1 to 11, wherein disease or condition is an

intestinal condition.

13. The method or use of claim 12, wherein the subject has an intestinal bacterial
microbiota that differs from intestinal bacterial microbiota in a subject or subjects with no

symptoms of the intestinal condition.

14. The method or use of any one of claims 1 to 11, wherein disease or condition is a

skin condition.

15. The method or use of claim 14, wherein the subject has a skin bacterial
microbiota that differs from skin bacterial microbiota in a subject or subjects with no symptoms

of the skin condition.

16. The method or use of any one of claims 1 to 15, wherein the SNAG nanofibers are
in an amount effective to achieve one or more of the following: (i) reduce the severity of the
disease or condition, or one or more symptoms thereof, (ii) reduce the duration of the disease or
condition, one or more symptoms thereof, and (iii) prevent the progression of the disease or

condition, or one or more symptoms thereof.

17. The method of any one of claims 1 to 15, wherein the SNAG nanofibers are in an
amount effective to achieve one or more of the following: (i) reduce or eliminate a bacterial cell

population, and (ii) prevent an increase in the number of bacteria in a bacterial cell population.

18. The method or use of any one of claims 1 to 17, wherein the bacterial imbalance

is associated with a bacteria resistant to one or more antibiotics.

19. The method or use of any one of claims 1 to 18, wherein the subject is a human.

20. The method or use of any one of claims 1 to 19, wherein the SNAG nanofibers

fibers are less than 10 ym in average length.
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21. The method or use of any one of claims 1 to 19, wherein the SNAG nanofibers

fibers are less than 8 um in average length.

22. The method or use of any one of claims 1 to 19, wherein the SNAG nanofibers

fibers are between 4 ym and 7 ym in average length.

23. The method or use of any one of claims 1 to 22, wherein the majority of the

sNAG nanofibers fibers are at least 1 ym in length.

24. The method or use of any one of claims 1 to 23, wherein the length of the fibers is

determined by scanning electron microscopic (SEM) analysis.

25. The method or use of any one of claims 1 to 24, wherein the poly-p-1—4-N-

acetylglucosamine is a microalgal poly-p-1—4-N-acetylglucosamine.

26. The method or use of any one of claims 1 to 24, wherein the poly-p-1—4-N-

acetylglucosamine is not a crustacean poly-p-1—4-N-acetylglucosamine.

27. The method or use of any one of claims 1 to 26, wherein the SNAG nanofibers

comprise more than 80% of the N-acetylglucosamine monosaccharides.

28. The method or use of any one of claims 1 to 26, wherein the SNAG nanofibers

comprise more than 90% of the N-acetylglucosamine monosaccharides.

29. The method or use of any one of claims 1 to 26, wherein the SNAG nanofibers

comprise 100% of the N-acetylglucosamine monosaccharides.

30. The method or use of any one of claims 1 to 29, wherein the SNAG nanofibers are
non-reactive when tested in an elution test, an intramuscular implantation test, an intracutaneous

test, and/or a systemic test.

31. The method or use of any one of claims 1 to 30, wherein the composition does not

comprise an additional anti-bacterial agent.
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32. The method or use of any one of claims 1 to 31, wherein the composition is not

administered in conjunction with an anti-bacterial agent.

33. The method or use of any one of claims 1 to 32, wherein the composition is not

administered with an immunomodulator.

34. The method or use of any one of claims 1 to 33, wherein the composition does not
comprise an additional therapy which is encapsulated, immobilized or formulated in the SNAG

nanofibers.

35. The method or use of any one of claims 1 to 34, wherein the composition does not

comprise an additional active ingredient.

36. The method or use of any one of claims 1 to 35, wherein the composition is not

administered in conjunction with another therapy.

37. The method or use of any one of claims 1 to 36, wherein the composition is
formulated as a cream, a gel, a liquid, a suspension, an ointment, a membrane, a powder, a spray,

or a suppository.

38. The method or use of claim 12, wherein the composition is formulated as a
suppository.
39. The method or use of any one of claims 1 to 38, wherein the SNAG nanofibers

have been produced by irradiation of the poly-B-1—4-N-acetylglucosamine fibers.

40. The method or use of claim 39, wherein (i) the poly-N-acetylglucosamine fibers
have been irradiated in the form of dry fibers, a dry fiber membrane or a dry lyophilized material
at 500-2,000 kgy, or (i) the poly-N-acetylglucosamine fibers have been irradiated in the form of
a suspension, a slurry or a wet cake at 100-500 kgy.
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41. The method or use of claim 39, wherein (1) the poly-N-acetylglucosamine fibers
have been irradiated by gamma irradiation in the form of dry fibers, a dry fiber membrane or a
dry lyophilized material at 750-1,250 kgy, or (ii) the poly-N-acetylglucosamine fibers have been

irradiated by gamma irradiation in the form of a suspension, a slurry or a wet cake at 150-250

kgy.

42. The method or use of any one of claims 39 to 41, wherein the irradiation is

gamma irradiation.

43. The method or use of any one of claims 1 to 42, wherein the composition

comprises 0.2 to 20 mg/cm? of the SNAG nanofibers per dose or application of the composition.

44, The method or use of any one of claims 1 to 43, wherein the composition
increases metabolic rate of serum-starved human umbilical cord vein endothelial cells in a MTT
(3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay, and/or does not rescue
apoptosis of serum-starved human umbilical cord vein endothelial cells in a trypan blue

exclusion test.
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