POLYSACCHARI DE BASED ANTI M CROBI AL FORMULATI ONS RELATED APPLI CATI ON: [ 0001]
This application Clainms the benefit of U S. Provisional Application No.

61/ 301, 4AR0 2billad2en February 4, 2010, which is incorporaras22y/exsier ence
herein in its entirety. 5[0002] Certain hal ogenated am ne conpounds, such
as chlorinated taurine derivatives, have high antimcrobial activity and

| ow cytotoxicity, and have been shown to be effective in killing bacteri a,
virus, fungi and other infectious agents. See, for exanple, U S. Pat. No.
7,462,361 (M pegsgs X CCRARIDE BASKIS ENGINACRUIBIABY OMMELIATIONG tO

formul ate for use in various applications, however, due to their
reactivity. 10£0003 It may be desirable to fornul ate such conpounds to

i mpart ceREBARERrAIPEACAdEONs t he resul ting conposition such as inproved
adhesi on of S o IHERHT TRIRLANGS O YT FRGRRASHEIRRiMese of medi cal
devices o terial's used 1n food processing, an I clent residency

ti mes on GlUYH 472s8lké on debaonyfdacel), wharh iekempoastdilybf rofendnegheromposst i ons with
polymers, gelling agents, and the |ike. However, sone hal ogenated 15am ne

conpounds™Xf&Y-not stable in the presence of certain fornul ation agents, and

reacts W t{podharerin ldﬂ?(%feﬁ&i@d hilink REeMpoldeSRBE & cHISKHIA ditine ddiisgivesur e
describes antimcrobial formulations or conmpositions conprising an

N- hal ogenfzve 8ighranNmigrelifacoyenaddaw Mo idnpsurye Befd sRowadéehar i de- based

gel Ii ng aggntive RQiRAR0BActd M, GREL -ﬁfgﬁb&eﬁé fous LEG N @'ngg.g# or
N, N- di hal ogeng%legéangneCtgoﬁgouﬁgjn:éé 0% st a fte f o ét S{%e’ast pgaiys at
about 25 CS. Pat. Nert 40236 rybdasenkesal.)t Rbefe@ompbatds omy hardeff@Bl4st abl e for at

| east 35 days at. t enperat ures rangi fromabout .2 C to about 40 C. In
other entotinenee SEREY Pl vl RO s SoUEC R b A L bast 70 days at
t enper at uines3|riangl BE dédianiead Atmufitdsut P capsiind4 B i@pak Reyeh pRipbeies to

enbodi nents, 25the fornul ations are 95% stable for at |east 180 days at

t enper at UPEESHIEAG FAPPIHIH At ImPreyed g o S5 Crugye OB rICRfBodi ment s,
Lhe  Or ML QUSFATREL: S nitich RS o OB AEHIL ALIGR @l REACKFALK@N enhancer .
Sui t abl e perneation enhancers 1 nclude sucrose nonol aurate (SM.), sucrose
nmonost earsaffeci¢rEMSidengnidmdoaesyh tinaks osiudecqs Dokpxanf@@ by forinmgenbodi nent s, t he

formul ati ons_ c. ri t | east,.one tonici ) t. [0008].l.n certain
bbod wersRos RERY kBt S g R R h R b R TRk 23 hRR S Han s, ¢ ne
f or mgl at | onise asBpRBALGONPl Afile th thé Preg@ict af ceramaheandsagehRearkdatawul at i ons
undergo a |iquid-to-gel transition as the ionic strength of the

f or nul at i Bt e Bidgaiade idheir pissengpl enent ati ons, this Iiqui d-to- gel

transi ti qpomBYrHEdkAGNeEa:sBYbe %R cRhidl 6 nfudiitl 8t édﬂﬁbo%fﬁof?@éﬁxﬁpﬁsidgm d, e.g.
bodily fluidin or on the area to be treated. For exanple, certain
f or nul at i @n¥-helageraged| dr oV -dlihiatp canaedamige ceopewidried aaagtheade-Hasehgadlingel when
i nt roduceag Ltnt 0 or on a tissue such as the eye, nose, sinus, |ungs, other
mucous nENGranes, or to wounds. In other enbodinents, the viscosi ty of the
f or nol at i [0085]lQicacsie asmbsdigicad uat Whakspehited broMiNedigdlogmgied ahier eases. I n yet
other fornulations, tenperature can be used tq increase viscosity or induce
a i qui d-$9ngend Pt et ieblast PHidaY B AP@It &P Uf e I eiftafecrpbrdimetpdheat ur e of
a tissue t%fm&lla’ﬁ(grg%?e d4Y, Qt%blterf&aét‘f' st 3 dhys th@m Gt erﬂg% 5m%&9§a>b surface.
[0009] In certain enbodi ment s, the for %atl ns have "emthanced anti m crobi al
activity tosbwer0aCt dn pbeatrhionlinéntathdvohatlogenare® bstaNecNedit hakodenat ed
amne co a?/g Qtd[er\ﬁmpérgtu?e% ranging from about 2 °C to about 40 °C. In yet other embodiments,
25 the formulations are 95% stable for at least 180 days at temperatures ranging form about

2 °C to about 25 °C.

[0006] In embodiments, the formulations comprise at least one permeation or penetration

enhancer. Suitable permeation enhancers include sucrose monolaurate (SML), sucrose

monostearate (SMS), and dodecyl maltoside (DDM).



gelling agent. [0010] This disclosure also describes nethods of using such
formul ations, including a nethod of preventing or treating an infection
caused bywe 2baamde2sal , a microbial, a sporal, a fungal @ecTaASKIMAR3SATtiVity,
the nethod conprising the adm nistration of an effective 20anount of the
formul ation. In one nethod, an effective ampunt of an anti m crobi al
formul ati on described herein is admnistered to the eye of a subject.

Adm ni stration may be in any suitable formof the fornulation, for exanple,
as an eyeodhAhn e%o&%ﬁﬂe{he@&h{ﬁ@ﬂronﬁc iseal 148 vheRnRMGRAR. @ catheter,

e.g. a urinary catheter, is treated wth a fornul ation to treat or prevent
an |nfectW@WﬂIDGQMQHﬁm@D¢UﬁnBOmeﬁnumh@pmhﬂoﬂnxﬁemnednGame5dev|ce by
bacteria or lOf e adv I.opns descri bed

nor e n < ipy B PTG onsaR AEVREPRAE, T bl ofb BT
appl|catanﬁumﬁmﬁemdaguaQOgasgahﬁnmnmhaa&edmﬁesma@ﬂﬁMWheﬂﬁmamdmmn@reased
adhesion to thg area or surface of interest. Anothg%-a v(gtage i s del ayed

rel edse ofciepEdat npplERabians doibvrdors! f4neitian agy ReCHOsingt er est .

For nul at i @0 s 3Agesk td ReklyTREEER. PRMyTANE iR NRNhadvAN RIRAKS. PhPPerti es.
[0012] Figs 1A-D shom1stab|I|ty proglles of various gel formulations

desc[]l bﬁdexla@lﬂ?@b pertairf Mmgl]athnisg:an be Snedan ¢ plorage ‘P@Iéﬁln@‘fanélﬁpﬂl {irmgp gel gel | an gum
HA NVC- 422"
to g Lgthe@¥”LF%ﬂ%%yln é%Fég%ﬂhgnkgggl%)%5€Q?Q%Q%(&%&thaggrelease )

profiles mémbfdﬁbsmﬂtofwmi dmmﬂwémbaﬁmﬁtsghb vaoosipy ot BieGaMulaivas hyal ur oni c

acid in co ari s ormul ati ons, of AA-1 polycarbophjl. [0015] Figs 4A-B
E houonar HOaRRh BB BN g s Sas faradion bES i PfRMlatiae, Ehpetactie

scl era/ C%h%e%éd/talﬁféa@e vABsitl Br MALEOHBqEE-30 t@HI Fdonandishyal uronic acid
formul ati ons. 0016% The detalls of one or nore enbodi nents are set

forth in ERecEREDAIISHOEPEgHYes! 4 0%hel ot Welagkelodritisaicdre-Héhotlie o her

feat ures, %B; tS dr.advantages will be apparent fromthe description and
dr awi ngs, 8 ?ﬁoﬁ?ﬁﬁéa%?ains. [0017] As utilized in accordance with the

pr esent dD@&ﬂdsmmmnnbmmomnkhmmmmgnnmhmmnsmeeﬁbnm@haﬁMhssbhhdﬁ&ﬁyed, shal
be understood.to he, fol | ow n 1 ".refers to a
oat uPat ed eop SHBEDS of S0 st e i at Rl Sk T Fac cal
derived jmﬂgmﬁﬁnnval of one hydrogen atomfrom a single carbon atom of a
parent al kane. Al kyl groups_include, but are not Iimted to, nethyl; ethyl;

propyl s sﬁQ@lrplaEniﬁh&ﬂaqu alg desgibss apsilmnds of piingsush deyujatiogsy dndishiepan- | -yl |
b
etc. Utﬁﬂétﬁoé Hﬁ?‘e@e%u?? Blat@%altmgla nﬁ’w‘tl%ﬁ c%us%é' B? §%§ctg'rl<{1 y% %%c_r%bdz%ly? §p10ral,

2-nethy| pr opan , 2-nmet opan- 2-y
cycl obut aznﬁmggllar apenltaglisity, tiexyehod aungrimg th@d@umissjatwrc‘bfm@&b@ve and t he

froms 1 orusnkar ROk aELRET b G o bRl s e B MR AR BREMERNTE o7 % om 1

to 6 car b@ﬁnﬁb@(ﬁfﬁdes&l%ﬂ\hafeﬁﬂis a@fh@ificre8 UClhe age & LHubpke Mdrm@iskryﬂlon @ﬁpUp, a
dlvalent "aryl"™ group may be referred to as an "al kyl ene” group or

an "al ky| ®njieny a%lﬁlhb forarh of e Wrgh@ﬂoaff@affw&rpl%ﬁs a XA BRI B@P@Gb

respect i Viglyod, [aqgéld%al d@l&%ugly 6l PaliNdr, e b &f @iy QuRieradk k¢hied A4hGal . as
defi ned above, attached a

formulation to treat or prevent an infection, contamination, or occlusion of the medical
25 device by bacteria or biofilm.

[0011] One advantage of the formulations described herein is their stability, increasing

their utility in various applications. Other advantages are increased residency time and

increased adhesion to the area or surface of interest. Another advantage is delayed

release of the antimicrobial compound to the area or surface of interest. Formulations
30 described herein may have other advantageous properties.

[0012] Figs 1A-D show stability profiles of various gel formulations described herein.



25cycl oal kyl radical, as defined herein. Al kylcycloal kyl groups include,
but are not limted to, nmethyl cyclopentyl, nmethyl cyclobutyl, ethyl

cycl ohexywo 2anchot3ze | i ke. An al kyl cycl oal kyl group conpPCIas261n.023543t 0
about 32 carbon atons, i.e. the al kyl group can conprise from1l to about 22
carbon atons and the cycl oal kyl group can conprise from3 to about 10
carbon atons. [0020] "Active agent" refers to a pharmaceutically active
conmpound, for exanple an antifungal, antibacterial or antiviral conpound.
Active a £ [»Tolgar) : , : I | ing salts
S or PRLD iR 4G ). ?g%g%f Bl'fyﬁggﬁ Bk Gt A (il fcl?%nl(“h?@cd(ngg) R where
R i s hydri¥dedichlatosP-dirastbylratiky {“NVEeye? o et eatheibiplan ixfegred bladderal kyl
heteroaIK¥I¢ﬂheteroaryl, or heteroaryl al kyl as defined herein, each of

whi ch may be optionally substituted, as defined herein. Representative
exanpl es [00td|ude,3 dhotvs adleasa piofilésmaf NC-UD2 fromnistmulaw@k wF gellan gum

cyl cohexy] car bonyl , cycl ohexyl nmet hyl carbonyl , benzqyl, benzyl carbonyl and
the Pi ke.gcl@Ug?]dy hy,&&wraﬁiﬂﬁg'm f%repagﬁ%ﬁorfawﬁ@ﬂm ﬂgég\riaﬁﬁﬂa%ar ‘NMéfers to a
radi cal - NRGEEGLRA MR RrReai oR\AC4eRGR L RRERRRAG L YA Pl 0gen. al kyl
cycl oal kyl, cycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, or
het er oar ydckra(sanjung valdfig. ¥ ihegrsiup gelbagimofGanind hypiagoniseacssht i onal |y
substitug%gn]gﬁm%efined herei n. Representative exanpl es include, but are
not limte %o, ornyl am no, acetylanmno (i.e., acetam do),

cycl ohexyll0o &6 brydeauits nHonecyah@h expbdirichty lareccsat foothyih 8 aacymip@ping \figars no
(i.e., 15benzam do), henzyl carbonyl am no and the |ike.. [0023] "Acyl oxy"
T e s T s AT S R et A A R i

cycl ohet akoatdihioniifldradbil ahkitbm etaiaal kyl , heteroaryl or

het eroaryl al kyl , as defined herein, each of which na¥ be optionally

subst i t utl8171a%s Wiizeharchedanas Wikkelbe peseitt distlpaurexinpilleyingfemydanlessut ar e
t limt a6 : | d th
not 11m (ggﬁr%&“%g%%d’re 1t(eq{ndé‘l%‘b@%%ﬂave%%&%@ﬁ%@&%@?enzOy OXy an e

i ke. [00 ers to a radical - epresents an al kyl
or cycl oal0Rid] ‘Grkylp reders ted sanedtci grrenched, @a stinaiglit-oMringhomeyletichydptcaibnal |y

substi tut ed, .defined herein. Representative exanples includ but are

ot 11 i (T B TR b e B ER OB G SRR RO and t he

like. 25[Q@Zphikai. Kgﬂ&ﬁ@bﬁ&ﬁﬁélﬁdeﬁ Bl & ndtQindteddad) d@hyl; &7 prophk @¥ah wher e
e

al koxy is as defin erein. [0026] "Al kylsulfon refers to a radical

it
- S(=0) 2R RiARAE-Y: PrepEn2-yl {isa-rrepyleyatloniorgn-1-yh %p)(’afé’lsc?éfh teriel¥i n, each of

whi ch na _ORt i.on > i 1 vas. def i nes | X S tive
el oo e Bk B b e P F s 2Rl AR oy
30pr opy! swicfobntph-1-Pupepkdu Ihepylylochd dodreylsi datadec{l@QRT the'lkey |An dieflers to an

o ot i ¢ TR enard Batl > sEinatr® FixBat SUaRE Ty LB Prnkea to &

conmon grpe 1561¢h cadoatdBis ot €Pefrom lebltydagin aamhety divAleyl grgti®Wich dsncl ude,
but are not limted to, groups derived from acenaphthyl ene, anthracene,
azul ene, béNdentealkyl ey p dvaiont \edn groupy eir opek basilerrd togs phetisyIaist hy! |

fl uorant fdnUQE NGy &n “drPAROSrokARRalen8 1 al8hfiveRer Yl ene,
phenalenggeﬁ%%néhth eng,g%y éne,r?eipﬁ%%ylene,‘and tﬁggﬁ%kgﬁ A ryl group
conpr i seslOfrdnAdkyloychdadiot” 26:re tr dnodkyd tashe], ae dglinedfaboyn, 8ttache@® xar bon at ons,
e.g..from6 t Q .car bon .at .. [0 “Arylal kyl ¥ fers ta |.kyl group
T oh Sas By RS, SRR TS e O R B S ingh BT P it o

W th an abyhe@yosplopéityl, alekiyl c@ichups, diling lcuelehexPlitandithe liket An

alkylcycloalkyl group comprises from 4 to about 32 carbon atoms, i.e. the alkyl group
can comprise from 1 to about 22 carbon atoms and the cycloalkyl group can comprise

from 3 to about 10 carbon atoms.



limted to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-I|-yl, naphthyl nethyl,
2- napht hyl et han-1-yl, 2-naphthyl ethen-I-yl, naphthobenzyl,
2- napht hopbenylm®rizan-1 -yl and the |ike. Were specific a&ChyuS2omioeisies are
i nt ended, the nonencl ature aryl al kanyl, arylal kenyl and/or aryl al kynyl may
be used. An arylal kyl group conprises from7 to 15about 42 carbon atons,
e.g. the alkyl group can conprise from1l to about 22 carbon atons and the
aryI group can conprise from6 to about 20 carbon atons. [0029]

“Antim Cr[@@ﬁ(ﬁl“Acﬁ@é Qée%t”t@fe}sht% a%'aﬁﬁat&utﬁc‘allybét VeQ()mb&lﬂidbfdr ekzh}ﬁplg'éﬂwt h of
bacteria, virus, fungi, protazoa, spores, or biofil in or on living or
non- 1 i vi r@ltlﬁb]gebtllsilbamhealt@lale"lEﬁthP@mdblA&tNe wnt&sgdudq%eqommumdwfef ore

i ncl udes uch t nt, i act rla |, 20antiviral, virucidal,
anti funga]l§ mflungi Ci ‘&c?ﬁl nCI Ol‘tiséllndg rlvaﬁfo% q??ar boxyl ate"” refers to the
group RCQ@OM]\KME:IS/E’ r&eﬁs&ﬂ ab@dlbald(ﬁ@:g}ibli waki W is hadnpken, @},k@'l osdlkylkyl, het er oal kyl ,
or heteroar

d h f which .1y
substi tut‘é’ﬂ% ‘étgroé I %@gglyLnetfﬁ’Gﬁ‘i’ % 54 ;Hi %r lgﬁlg 92?51%91%%1 r adi cal
- C(=0) N( Refeih@tieoeR%ibh Bag O WPtidrallg 5&3@@1@1&&1” gediinkd HM@fnogfeBres@Hti?We

cycloal kyl or aryl as defined herein, which may be optionally substituted,
as def i nexkapelesineludegpg 2e ﬁqt)}dmltﬁém(lﬁplfmylr edegylscylephaxdenramat.ed cyclic al kyl
radi cal . Lky! not limted to, groups
derived f}é%&lg é &\1"1 %g%n}é% %%l(% g%:tn& %IH : %%%ﬁ?%%e cycl ohexane, and the
like. A c[gb@lzzz]amcylangmoupr ﬁimnnmtwslgS‘aéylmmdB”)trefeashomtracﬂaal()NRaT(bODR atons, e.g.
from3 to 10 arb atons, or, e. from 0033]
*DerPyat pyeore Ryl of s g ind gy dnyorogin qs? e akge TR T diban ne (e. g.
chl or oam 5¢) m@[h@ﬁ;@%te@&all@ﬁ%@&i?] derGEbREBINETLdBinddneldidichch sal t s of
those esters and ‘prodrugs. Derivatives inclu e phar maceutical ly acceptable
deri vat i viEkich mag bg @ptrlfglagﬁ aehrtiBetsh prddiingd h%félé‘ptRﬁﬁIeéef%%ﬂVF§XaféBI?%lﬂ§lu§ﬁd

pr odr ugs. bR bRAM itk GE HBRTMR ALY At HE QURCulSY S o atoms of
functional groups ich ar ectronegative’ either tThrough a resonance

ef f ect orcyarohax;dlcmlbomyhmam @g¢10h®yhmq:oh3ds:adfon@mhnoab@@yh%d(umct| onal groups

|ncI ude but are imted t , -SBR, -PO3RR, cyano, hal ogen
é?enzglnﬁ”do)aﬁ Lﬂa{r)géffl}%ﬂmnovﬂ?g%ﬁ&( “and R are independently H, al kyl,

ar yl CyC[Ioo,aJ]kwc,ylda t QG LY tadichBIORT(@@NN| wheé RGY By Rb&@hesIval kydoa nggr oup, as
def| ned herei n, each of which nmay be optionally substituted. gOO
"Hal i de" sbpleroalkyh apdd aéglé}kYbéatﬁrqa&yb hﬁ@g&fﬁl@éh@ﬁ@ﬁﬁ’éﬂkﬂn@l% Péty f1 uori de,

chlori de, élf?,rEaE‘l‘gof @ﬁi@h 9'b9§8t1<[r{398§11 stiffldCas éie‘i‘ in€dl Rerb . e??e%é}ﬂaﬁﬂze i ncl udi ng

fluoro, chloro, bronmp an "Het er oal kyl™ re to an al kyl
radi cal iexamiples mocbrle, ot arror liofited e acdylbon(cakonexy) Fueandymry, associ at ed
hydr%gen ato % §t§%h i ndependently replaced with the sane or different
het e2roato )Sluaﬁl ‘eroat oni ¢ groups include, but are not limted to ,

-0-, -S [Of)fﬂ']"“,Alk(R(y@)raens to Dl cal -ORWhE2-R repidedthen hikileor cybredlRylRrbgp def i ned
above. Het er oal kyl gr oups i nclude, but are not. limted to, -0-CHS3,
- CH2- 0- CH3, defizeddiqaein. qaph of whighmay brrplegmlly sehstiniedRacigdined hereithe | ke, where

R and R ag r&%ﬁ&@@ex@tﬁ?l’e@mch&ﬁ Iﬁltf&?élﬁ{tﬁﬁht‘ébﬁto O PR Cé%ﬁ'o;g) E)b;%ﬁ from1 to
about 22 carbon and hetero atons, e.g., from1l to bon" arid

het er oat dwE(,)XyecxgﬂOHeKyimﬂamdih@_Bk@ar bon and hetero at ons, e.g., fromlto 6
car bz(%n an[%O?ﬁt‘%’lfgox%‘/Egrggﬂyl” refers to a radical -C(=0)-alkoxy where alkoxy is as defined

herein.

[0026] “Alkylsulfonyl” refers to a radical -S(=0),R where R is an alkyl or cycloalkyl
group as defined herein, each of which may be optionally substituted, as defined herein.
Representative examples include, but are not limited to, methylsulfonyl, ethylsulfonyl,

30 propylsulfonyl, butylsulfonyl and the like.



[0038] "Heteroaryl" refers to an aryl group in which one or nore of the
carbon atons (and any associ ated hydrogen atons) are each independently
repl aced wibt2hirdees2gane or 25di fferent heteroat om ¢ gr oupsT/UBg@il®23513

het eroat om ¢ groups include, but are not limted to, - N- , -0-, - S -
and -NR-, where R is defined above. Typical heteroaryl groups include, but
are not limted to, groups derived fromacridine, carbazole, carboline,

ci nnoline, furan, imdazole, indazole, indole, indoline, indolizine,

i SObe”ZOf[;fbl’)@ﬂ “Ar PCOERTEDR arohR AL B?&b@arbé&@bﬂﬁ@hlcﬁ?nay‘b%ocl%%%@é&ﬂﬁtlc

i sot hi azo [ soxazol e, naphthyridi ne, 300xadi azol e,/ oxazo peri m di ne,
phenant hriiefj @Tenulphleﬁmmdhlminlghwhwbm@mdiegetMt lhldieézpwéenﬂfyt erlineh a pur i ne,
pyr an, pyra2| ol e ridazihe ridin rimd rro
pyrrolizi nénmonu% aﬁlsqcllzlne Trhe@%rlloeloﬁgthyleﬁgﬁlo e%é gfé'l @’ou Snm>(<:a [ nbélPX entor azol e,
t hi adi az Ollnﬁj,ted tb] @pepsalerivéd fpheaenaphtiyéche) @thriant, %ﬁll@ne @Bﬁizehdil&nlbhekﬁ, A

het eroaryl group conprises from5 to 20

rom5 to out 20 atons,
at on®, e. Cd“YSF%W‘E}OE%‘taﬂ?n&t‘I}PR? 1 Tuorpntheng rarens) wgi?ne dFrs to

unsat ur at @enh@NehOdbhiMlens, 3k, IBH%nMY@ﬁeC BhQRRhR e RréredeHhOBRL AL and any
associ ated hydrogen atons) ‘are i ndependently replaced with the same or

di f f er entlifvet/ey ayzk ymp qoppirised (roratoelp ebew R caibon alomaceet emdaioBoraghoony( s)

i ncl ude, te P, 0, S, etc. Typical heterocycloal kyl
groups i nc{%d Bl%ﬁ‘ aroelr@ncrf)dFD%IH|alpd %‘d to, groups derived from epoxi des,

i m dazol i [@D28, “An’p]rapdym nem topnpﬁdyagnonpz in whlphbndome hp@tbgﬂﬂitmrds lﬁkmded
pyrrolldlne |nucI|d| he |ike. teroc al group

Py B e aeptbBAR b i SAbH i e O SO BLpEEE] o & he
group OH.1ih{dQ¥d) benkﬂ\/\@-ﬁ)heﬂ}@étﬁafnsl 40 2&%&;&1@{3& , Baph@lJbingesi dues,

containing froml to carbon atons. [ 0042 hosphat e" refers to the
group (R HOPO3lethanil-yl. QV\JP?@F@YW}P@ ley], r@pbtﬂw@ena Zraphihonbenyighyrtpherd  al kyl
aryl, cy y each of
o ch may pee g e S RIACE mAEI AT RER0Y, (R ARRLEE, HelRav, C2C0, bl e
:ﬁf ter S tcnryllahibnjlpl/mnd/h¥ mszlaﬂlgemtmayhemeépaanlan;??llkylpggampmmﬂsm:ﬁbmdanp?ﬁ ition
at_is gener safe, non-to nei t her .bi o] ogi.ca r ot herw se
el 7 abiPBot Gf TRl TS % e ok P ot Sl SBE] ROPSe i y s wel |
as 20hurr9alora§1a{dmg@1qm?@ab cusemrR04din 6 By Sveni(’ carbprLxedt i ng” and
"prevention’ of an infection refer to reducin g the risk of a patient from

devel opi n§0%H Viitigrerbial” reﬁerSrt@alafcqugywéﬂlfqr hiby 2B el Badiqrip, Birusan
infecti Onfuhgi oPa%é %]géres L)P%ﬁ "in@dk bn MBE%E ﬁoﬁ Hwﬁg%%feb@“mé apion (e.g. a

cationic on| ¢ conpoun For rru 1 and I11)
coupl ed wlanhmamotaaii onuwd haregrtheofnre mctddex such tgokut igibagrridsbatsioldati. Sal t s
mcludepgxrml::euti.(glléa %tabl 1 ts asdyvell as solvent addition forns
(sol2\9at es) ¥t RE' Y n %]Intga HEEEs” §B HY¥IEd i n reaction schenes, where
certain C[Qmumls;di?&%r’iré:feﬂ tdﬁlareegrdsupaR@opaWB@kecﬂcade;plhga@geraslk@l paylr i cul ar

salt (e.g. the chl orlde} other salt forns are within the scog,e of this
di scl osur‘é’CIOE%(hﬁP@?agﬁ‘y §ah?t§r0§ml 9%%f@e@beﬁetnhe%0hé>f W@f?ﬁd@%}tbeoqpéloaﬁ

forrrul atlﬁg§ltg@§cdrsld9§§edh{%;§ﬁn are described bel ow. [0046] "Stable" or
"stability” refers to the ability of a given forrmulation to retain a

m ni mum c[@ﬂ&]dniGadianmyl”dﬁfeNthath)@élnalt CFONR)NWlirhedcbdepratiets ani ne conpound

at certain te enabuLe, 9l ture [.3 Gertain amunt of
ti mizs Formd%P WH Iil 5r0 ¥ Pﬁ £OF i il \éltolr(%rli ge%haégergms%”abl I |atyy of 90% for at
| east 90 (ﬁiﬁlyﬁﬁalllyﬂsﬁhstﬁﬁt@dieﬁdaﬂlneﬂbﬂtﬁln.525 C, neaning that it retains at |east

about 90% the injtjal concentratjon of N-
0832] “Cycloalkyl” refers to a saturated cyclic alkyl radical. Typical cycloalkyl groups
include, but are not limited to, groups derived from cyclopropane, cyclobutane,

cyclopentane, cyclohexane, and the like. A cycloalkyl group comprises from 3 to about

30 10 carbon atoms, e.g. from 3 to 10 carbon atoms, or, e.g. from 3 to 6 carbon atoms.



hal ogenat ed or N, N-di hal ogenat ed am ne conmpound under those conditions.
[0047] "Sulfate" refers to the group -0503H or 5042- [0048] "Sul fonate"
refers towvoheligomp - 0502R, where R can be al kyl, aryl, pcyaisoaiiioyis3

het er oal kyl or heteroaryl. 10[0049] "Subject"” refers to any ani nal

i ncl udi ng mammal s such as humans. [0050] A "substituted" group refers to a
group wherein one or nore (e.g. fromlto 5 e.g. froml to 3) hydrogens
are replaced with a substituent such as an acyl, al koxy, alkyl,

al koxycar[:@@@ﬂl “Dedil Kihle3 YLE QMY Lalts A0 amfife¥ ] 15 @Eﬁ(& halGahiROWY4 . carbamoyl,
cycl oal ky hal o, heteroal kyl, heteroaryl, %oheteroaryl 0x0, hydroxy,

acyl am nochl@basging bamalogg §f WnaMndmlqagﬂt@dé@mm d)l’FChailllI.g)WhS nbihpeTesteremdof . | n

certain as B G Der Vaﬁves 1n8]t1%]e y}fﬂaprﬁact%ﬁt?dally ac%eg%%} derlvatlves 1ndlu(§; Xa[ 00 SQ{d{ (r)]Xy’

nitro, f|%OH8gStFI l"uor omne and car’box
certain qﬁhadm%mﬁhﬂya&h@muhhaMQgﬁaahﬁdpﬂﬁn@sN—d|halogenated ani ne_conpound

may be oro-tosyl ami de sodiumsalt, also known as chloram ne-T, or N
200hl5oro %@n&%ﬁ%ﬁ%{ B S gt © iy (o AR O HBH AL BT SHAT HE.- B, and

derivat i Ve&uloR&Sa80f eitlPARSlghl dvcEbhR @fe@@%ﬁ'lﬁ@@ﬁ% fidle PkghQagnat ed or
N, N-di hal ogenat'ed am ne conpound may be a conpound of Fornula |

A- C( mm)wmm@pﬁgmylomﬂ Zioupsipeluge.dat g ao} kimitedhior 68R wh€heis:R, Ais

o oup_cor et Fng BporPASRE o IPREAN bl AR, PR RS, (T e ogen or

an opt|onmﬂ@yn&uM$&lhﬁ@ﬁdqgngupmmglhat&ﬂﬂ@tmﬁmhhngnaydohaaga&ying of
al kyl , cycl oal k

teroalkyl oalk heteroaryl and
30helPer oo At AF megiﬁ 6559fth Hmyb%@ﬁﬁ %VWP Juisdor an optional Iy

subst i t ut@O3Yr-eNdSelRe! R Haudg%b%mgra%gatﬁ@%h@&Ilﬁau&h aléyde, cycl oal kyl,
het er oal kyl , hal oal kyl, aryl, "heteroaryl and heterocycloalkyl or R and R2

t oget her qhilgrisiet bremidgr prshiodidem t o whi ch t hey attach form an optional |y
substi tut [%g3éiy(ﬁa‘l)@’l rEﬁéIrs 8f hgﬁ%ﬁ%gnﬁcﬁ%ﬂ?%‘h&% porm%ﬁ ahﬁ ifocar bon-carbon

single bond or a divalent c e ral ree to six carbon
atons, n K@3u‘&&xawﬂkﬁfe@eﬁohnamymaﬂmmmﬂuhwhonedﬁhmﬂmmecabalawmh

|ndepende t sel ected from:t roup .o SIS h n, fluoro, -NH2,

Nl N S S ity B PR B e SRR bt e

10gr oup cAffsiest heGoRbma éféﬁlps CheedrQadikiy g,rodp@‘ilﬁihﬂﬁ' I}ﬁ)('are @t YilniteB @l &Naryl , and
is selected froma groyp consisting of a 5|ngle

Bg;gr O?%SI_OEI kyI ﬂr C&Fﬂ)z -5€0:0)8(0)2-.@nd thegike, where R))is defingd alppvrRa- |
R F A g QR SRS s D) 0.
wherei n RR: CIFRb -NR& C&hd—(]ﬂj R& -@Hg hand the like, where R” and R” are defined above.
20 A heteroalkyl group can comprise from 1 to about 22 carbon and hetero atoms, e.g., from
1 to 22 carbon and heteroatoms, e.g. from 1 to 12 carbon and hetero atoms, e.g., from 1 to
6 carbon and hetero atoms.
[0038] “Heteroaryl” refers to an aryl group in which one or more of the carbon atoms
(and any associated hydrogen atoms) are each independently replaced with the same or
25 different heteroatomic groups. Typical heteroatomic groups include, but are not limited
to, -N-, -O-, -S- and -NR"-, where R’ is defined above. Typical heteroaryl groups
include, but are not limited to, groups derived from acridine, carbazole, carboline,
cinnoline, furan, imidazole, indazole, indole, indoline, indolizine, isobenzofuran,
isochromene, isoindole, isoindoline, isoquinoline, isothiazole, isoxazole, naphthyridine,

30 oxadiazole, oxazole, perimidine, phenanthridine, phenanthroline, phenazine, phthalazine,

pteridine, purine, pyran, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole,



i ndependently selected fromthe group consisting of hydrogen, and

optionally substituted al kyl, aryl, cycloal kyl, heteroal kyl, heteroaryl and
het er ocycwoabkiylo732a di val ent (C _18)al kyl ene group i n wrCthiS2apoessnal |y,

one or two nethyl ene groups are replaced with a nono- or di-substituted

met hyl ene group; and a dival ent (C148)heteroal kyl ene 20group wherein the

di val ent (C148) het eroal kyl ene group is a divalent (Cl_18)al kyl ene group in

whi ch, optl onal ly, one or two nethylene groups are replaced with 1 or 2

- NR- pyrroﬁzme q%ﬁn’ag%hne ?&ﬁ@lme &(li’r&)z%e u1g8(a‘hg% tetrazgfe md}iﬁ'&zole NHC( =0) -
_o(=0) R, SRR - -S(=0) oNH- , - KR §(=0) 2- or

- NHS( =0) 2th1a9<p1©ub10phm7@r @iapolR xapdhere Iaeftthedllk& r Arhetemarglrgmp) @omsisst frerg Sof

hydr ogen, and Pt an I 22 sub t|t aryl, cycl oal kyl
het er oal ktﬁlqjmﬁgltbea?oénasre tfoe % oécloy% odl % e@ﬁ a?IEyI NHC( 0)

(G _5) al kjogyag(“ fH}:)eroc refé)s—tp u@@tuﬁt)salckglbzﬂky-}@adlcal ﬁrﬁ@hﬂ:ﬁ)@ﬁé yrllﬁ()rGO) and
(C6_ 1()aryI(C|4aIk g(—o- Ra and Rb are eac ﬂ ntIy

hydr 5gen ca( naggtgq an)(@go%z}t %‘ge‘gﬁoms()@je 18 eé)leﬁ% pq w1t the

(CL_5)al kééhl@(or@)fferelft ot Yityp 1((a@ﬁeté1%)itoﬁffs3f$ (Glact iRl clﬁ}ﬂon ahﬁﬁ(@ﬁﬁ@lﬁ&é
conprising 4 to 10 ring 30atoms with at |east one heteroatom selected from
0, S and tutipre nohBmiteitp, NoP, Qe eatcocwc@hhﬁwemloaﬂwlgwps inchide, but are
heterocyc,#&ﬁ%h tcg 90‘&%88? ﬂ'ff&ﬂ‘ o% dje‘s" @?c{)a @éﬂf&g%l?oﬁﬁﬂe 3{; Sée?amneheteroatoms

sel ected 'S se sting of

hydr ogen, pip&id2id, pyr@ide, pHodidine, @\ﬁﬂi}dﬂﬂ;ne- {0y (1@4)%6 heBer¢deloalkyl

4X( R5) (RE) R71 é&jo 2NRc S&@)ﬂ) 2NHC( =0) Re, S(=0) 20C(=0) NRcRd,

- 5(=0) 2N %HNF’&,S Wﬁeng?“dol)%f( 'NRcRd wherein Rc and Rd are each
i ndepend ()J; FRGCRFO% tdh §16I Rg;qdent |y selected fromthe gr oup

consi sti ﬁ[@ Y % (g()gal kyl, i)(gl?cycl oal kyl, (G _5)al kyl NHC(=0)-, (C

1_5) al kyl [%@Md) owetefﬁfpmtarrw@e&mg alk(yb@s@wwwf(l@pgil)om ki @ apon |

(C6_14)ar . (C6-10)aryl (C1_4)al kyl, heteroaryl conprising 4 to 10 ri ng

at ons Wlt%fl at | east 100ne het er oat om sel ect ed fromO, S and Nin the ring,
and het er[©642l @hb@hte’c orfitrainihn gradp (RQQP@@(B% V\éJEm:mSlsé)nﬂ ofi2 tird B chieber oat ons

| ected f N, ted f th
20 268 20 BNy 0y 0 A0 5 3y AP SoS08 SFLf LRy e o v

aryl ( Cl_4ymikktay bBepesmaay yhbsaamgar i sing 4 to 10 ring atons with at |east one
het eroatom sel ected from O, S and Nin the ring, and heterocycl oal kyl
cont ai ni 04311 Fhamasewisall wecsartablparefers b hatvehiel baeeHbindEsneEn@d from N, 0 or

S, or a I‘mac%ﬂtlc\?\aglz&ﬁﬁi)&ﬁioq(?h&t @%e%%ﬂ %fe anoqecfﬂu\é a&n'd‘ﬁ%tl%r b?olp%@all Q% er € Or a

prodrug thereof is sefecte romthe group consis

and S; Q dtkerwiscondesarblomndringlgdea iz mhjchAQRscptnlle R vateeineych weiﬂdlependent I y
sel e%t ed from i‘?xe %r oup, consisting of alkyl, aryl, cycloal kyl,

het e1oal I&Hman eroar lésﬁd het er ocycl oal kyl , each of which may be

opt i onal | posHbPkdvichit’ethrev@htif® a@ﬂdpﬁeeﬁt@gebh@fmwchbn tdie tXraiu iy the Wi ch t hey
are attached form heterocycl oal kyl group, which may be optionally

subst i t ut dd;PatifRt omRgevelopIgAR mfeatm or @Ml%ﬁhﬁﬂequq%v 8F BAFRYIOf aRet er oar vy

or heterogygl lggnkayﬂaﬂeﬁach of which may be optionally substituted, and may
further be 0 wh is N, with the proviso that R7 is absent when Xis S
and with ﬂOH@S]p“I‘S@kv’f s@erﬁhmcatlbnﬂrarsom(mg wahleonic eyaniaad ¢ommmed phberowllac n wi | |

hot 2%Xceelc,jIA, IB, IC, ID, 1I and HI) coupled with an anion or a cation, either in solution or as a
solid. Salts include pharmaceutically acceptable salts as well as solvent addition forms
(solvates) of the same salt. Unless specified in reaction schemes, where certain
compounds described herein are named or depicted as a particular salt (e.g. the chloride),
all other salt forms are within the scope of this disclosure. Examples of salts suitable

30 with the compositions and formulations described herein are described below.



30the integer 11. [0053] In one aspect, the am des as represented herein
are -NRpRg am des of sulfonic acid, carboxylic acid and phosphoric acids,
wher ei n Ryoand/Ree24ndependent |y are sel ected fromthe gPoupsecans®d23sts ng of
hydr ogen, (Cl_6)al kyl and aryl. [0054] In certain conpounds of Formula
I, Ais HalNH. In other conpounds of 5Formula I, Ais Hal2N-. [0055] In
certain conpounds of Fornmula I, Hal is chloro. [0056] In certain conpounds
of Formula I, R2 is an optionally substituted group selected fromthe group

consi st %O@é] @ltzlfﬂ/é’”or@yt%lﬁ@b kfbrs tHBleShAR kivd 1V&?~fo9ﬁuﬁm)n toAkdln 2 het eroaryl
and heterocycl oal kyl, or and R2 together W|th the carbon atomto which

they att atoimm@mmpr_l.@aﬁat@pt Qfd‘hlaflﬂbgﬁngiqﬂ ot NtMﬂéldlogwalt@aﬂrmw cgnpvatlerocycl oal kyl
gr ou p For rt]alne%glgger atUI(‘: or %CIH?CE‘\)%[LH‘C I‘gl’eﬁ) ho%rfb?)%ﬂ}{!alq amoun? Pt(i)I’rI'}G afjorne]xtar% WN ¢ h t hey

attach can ope certain conpounds of Formul a
|, R anobeRBmafbﬁmEEtm mat;dlweladabﬂityomﬁ% Gorak ley(sts%blays Whlérﬁsdmﬁdi ktydboutFor
exanpl e, not h exanpl e, can be net hyl

.both be net hy
and R2 ca%% tﬁ%ﬁﬁwgth rsiéwsaws%éfw%?%ﬂf elmtla SRcBUaHeR AN and R2 can
15be 2- meddnydeRAOPY N, A &lﬁé@emﬁ!@d%ﬁﬁﬁ@do&p%ﬁi@%@%o@éc mafifsa |, Ris a
car bon-carbon single bond. " In certain co ounds of Fornula I, nis an

i nt eger fDOBH]I‘S!lHatS”re[f‘ﬂé)&gt}legﬁ)u@e@S@BH0C8 younds of Formula |, R3 and R4

bot h 0 I
bond. -1 1 00 Ad SaomOaer s B RO RGRIR R T A, Ly, 2 o1 nal €
(G _18) heliem’roaikﬂd)olrhéterogf}d)up V\/ner ein the dival ent (CI _18) het er oal kyl ene

,val ent 18 t | t
et 91 end ] DL SuPar gt apge i etgmegnare sogas el g 5 - TS 11
C(=0) 0-, ['0@@(]7&) Subsﬂt@(e&@ﬁﬂh‘%refeﬂym 1Q)h 1w}re@ﬁn'Qﬁé\@B'more(é\B fgm'@}oﬁ egs( 0) 2-,
S( 0)2NR'- - S(=0) 2NH- - or -NHS( =0)2-, wherein Ris sel‘ect ed

fromthe 2@@&6@@ ageap pigde ﬁceﬁmﬂ)o@felﬁstlt@nt s@h as ap dedptikonailkyl. subst i t ut ed

| kyl |
(G5} ai KA RREYEGPP B B S UL R B S BENGLARY 1 o)
(C6h1()gr1;a1d:(he@¥olalkazhd1§(e% _)le(c)}ato)hbt(emalgﬂ)ca;lochﬁ:‘()?O)aelemmosﬁlTntlﬁa and Rb are
eac I nae ngen ro a cycC al. y .
'8) al k¥ méygr ‘éﬁf&?ﬁ% Ol%y 't@%taﬁlzﬂsé?%ﬁ S‘ﬁt Eéy&té)“éfﬂ%ﬂe( G 4al kyl ,
het er oar yitiRe ammaiis, agan% E}Qir&v@/ hitﬂ@gﬂaé@n@lﬂ%ﬁohleaiyl leaBdx yopiR:nhBidr oat om
selected from0, Sand Nin the ri ng, or heterocycloal kyl (C14 ) al kyl, the

heterocyc‘[aé%ﬂxlxb group containing 2-10 carbon atons and 1 to 4 heteroatom;

sel ected [fO()?ﬂ] IN’ceIQaif'P Em§odiﬁlgf1ts,etﬁ@mh@ogeXatg@Qr ZQ?\/—dihalogenated amine

compound may be N-chloro-tosylamide sodium salt, also known as chloramine-T, or N-
20 chlorobenzenesulfonamide sodium salt, also known as chloramine-B, and derivatives
thereof.
[0052] In certain embodiments, the N-halogenated or N,N-dihalogenated amine
compound may be a compound of Formula I
A-CR'RHR(CH)uCRRH-Y-Z I
25 or a derivative thereof, wherein
A is hydrogen, HalNH- or Hal,N-, wherein Hal is a halogen selected from the
group consisting of fluoro, chloro, bromo and iodo;
R' is hydrogen or an optionally substituted group selected from the group
consisting of alkyl, cycloalkyl, heteroalkyl, haloalkyl, aryl, heteroaryl and
30 heterocycloalkyl, and -COOH;



-CH2-S(=0) 2-(CH2) 2-. In another exanple, Y can be -CH2-C(=0)N(CH3)-(CH2) 2-.
[0061] In certain conmpounds of Formula I, Zis -SO3H |In other conpounds of
Formul a 1w020i190943¢4 R5) (R6) R71Q wherein X is N, S, or P; PRD/USRG,1/0235d3 R7 are
i ndependent|y 5optionally substituted alkyl; and Qis a counterion. For
exanple, Z can be -S(CH3)2+ and Q can be CF. In another exanple, Z can be
-N(CH3) 2(CH2- CF3) + and Q can be CF. [0062] In one variation of Fornmula I, A
i s hydrogen or Hal2N- wherein Hal is a hal ogen selected fromthe group

consi sting of #4 tion, Zis
hydr ogen, - li 1%'H%&oi&lrtlr%h%gtla{aﬂggu%ggltécp%eup éé"ec@é'@lq}(nﬁ[h é‘%ﬂ}ﬁ 101 n

anot her vcaonmatungﬂf allﬁﬂ qyslowimﬂr bqéwalk@lh@aalkyu alorl htellfr@agsrlooqb COO—| and R2 is
hydr ogen 1R Sk ﬁ)a ky{ &R&}d tf)%ectllilekr Wl%hotge cargon z\ﬁnomno N hlch(iﬁ‘ {?1 Om t 0 Whl ch

t hey attac PO M erovari
hydr ogen, axﬁbbt16ﬁzill»yyslubﬂrtutecﬂ\lb52:hmlkylNi—iaelé.’rpcﬁmhll&lgr@phydr ogen or Cr6a| kyI In
one variation,_in the dival ent cycl oal d| C or_.in the di val ent
radi Gal - (CcH)h lsaC&H@ LG IRRELR pE 2 Slslen exsloalfs nFﬁadIWf?t #5[0063] I n
one vari atit epp@f ab@gmula 1, Ais hydrogen, Ha12N- or Hal HN, wherein Hal is
hal ogen sel ected fromthe oup consisting of fluoro, chloro, brono and
iodo; R is hydlﬁ@gvérann(tcgprg‘pmllkg@|l3or the group -COOH, R2 is hydrogen or

(C1_6)al kyl, r ey
attach form aqi @déﬁ cycl oa I%gﬁé“ragﬂ%w kﬁtehrh%ng%r %onpgctgfr? r?%so:yr%@}ag%%nd or a
di val ent fd:y?b GNIHgy-INEHHEalJ‘Nﬂabmnd\#ltobtlcbﬂmﬂlgeulbsﬂtwd:d(%rﬁﬁplf portcddadot®; n is 0 or
anlnteger roml.to - R3 s rogen, . (Cl _6)a - NHHall NHal2; R4
"o Hdr ogurubiorpngyak el B SRk Sl ot ond BBl rom ¢ he
group congbgist ng of hydrogen - S03H, - SG2NH2, -P(=0)(OH) 2 and -B(OH) 2.
Wthin this aspect, if Ris a divalent cycl oal kyl ene radical, n will not
exceed the i nt%@eﬁeieitfd flloﬁlQ&@uHFWlSéﬁg oty einglabryd:eRe -EHei €dit-or in t he

di val ent rC'i‘dd) > 2) RY ‘Ibgsct) b i 25with -NHal2.
[ 0064] Corrpouﬁd <G ?ﬁ @C y cont ain %@@o Jé)gl %g*f three -NHal2 or

NHHal = gr cOP&O)f@R )exl%(nfﬂ)@RbONR -oINRW=OXPR )2, -6(=0)NHBEI0)gDouPS=DR, cert ai n

aspects ds nula cont ai n_one ch may be in

t he '3l pha® ?r@éﬁg ‘8% )2 ’%P?Smaryeﬁgl“fhﬁ?m %r’ﬁrl‘r%g%dqﬁ%ﬁ%n of an acidic
R (if R 1nﬂ@enm%61@&ted7-frgﬂhclh@groaﬁE&Q@ﬁ]lg &Wd'ﬂ@g’enaiﬁrﬂ%hoﬁﬁcﬂytsbﬁstﬁﬂéd ent

di sclosure relates to N hal ogenated or N, di hal o%enat ed am ne conpounds

of For mul dkylj aryl, pelealigd, hetesealkyls hesgrayyl aI\%@Feé?CHdOﬁl ysadivglent: Wis NR4, O,

S, S(=0) i ubstituted
al kyl or étlgélgg%% ‘(fé% E Vghlgﬁ EH%QIR% g{egrgg%ﬁkflﬁdeg%gﬁﬁént{%&%{c -aL- X, or
opt i onal | yitlsabsnpt Qrtdodulaltlkwd woethplehegoap:kpt a dovaldRR (Gne)h&Broptkyenher with t he
carbaon to whi a carbony 0 t| onaI |y
st ¢ urtiigg Brrstts A G AL B oI OGS v R gne BB R 3 o
optional I vmhﬁbptwiaﬂyl, ik oy tw©metheleat gy repl&eREJIt@rler%W-e @ach
[ ndependentl -L-X or _%g)tl onal Iéwiubstl t uted al kéi or heteroal kyl; or RS
a

and R6 t ot et é%ro)w'ﬁ(h_'q’hg(_ PhoRU(T fdFOY Ngy MK G He¥8rm a car bonyl ,
-L-Xoor anpi@naln)s UBRLOS MiRe D ¥0),R8- KINR Q=) e LRARELGR! diip, 9T oup;
wherein R’ is selected from the group consisting of hydrogen, Cl, Br, and optionally
25 substituted alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl, heterocycloalkyl,
(C15)alkyINHC(=0)-, (C.5)alkoxyC(=0)-, R*R’NC(=0)-, (C,.5)alkylC(=0)-,
(Ce.10)arylC(-0)- and (Cg_10)aryl(Cy.4)alkylC(=0)- wherein R* and R are cach
independently hydrogen, (C;_s)alkyl, (Cs¢)cycloalkyl, (C;_s)alkyINHC(=0)-,
(C1-5)alkylC(=0)-, (Ce.14)aryl, (Ce.10)aryl(Ci4)alkyl, heteroaryl comprising 4 to 10 ring

30 atoms with at least one heteroatom selected from O, S and N in the ring, or



R7 and R8 are each independently H, -L-X or optionally substituted al kyl or
het eroal kyl; or R7 and R8 together with the carbon to which they are
at t ached wormia918gar bonyl, -L-X or an optional |y subst PCutusdoiapeisenl kyl or

het er ocycl oal kyl group; R9 and Rm are each independently H, -L-X or
optionally substituted al kyl or heteroal kyl; or RO and Rmtogether with the
carbon to which they are attached forma carbonyl, -L-X or an optionally

substituted cycl oal kyl or heterocycl oal kyl group; each L is independently

t réc ¢ hoa inin a ms4n.
et oF ocy a Al Ry S e e B ™ o

-B(OH) 2, lmzmtem@@@melm{edf@@am@arﬁj Ra, Rb, and/or Rc are independently a
bond or an opt ona |tut ed al k eter may form
t oget her wit h% elﬁftfgd§ %g]iougcorés%sel %tf %CE%%fn (&#ger oCcy ¢l oaSEyI group;
25w t h t h&é(pNBl,i-BeO)(DHY.; BH(DH)gaS((RB)QR )Rf](RLS(_BZQ,NIRR R4, R5, R6, R7, RS,

R oL STk e a e NI LB R LA RS, 209 B, o R

car bonyl ;_ pxcg)\ggﬂ%@ GANR R IwHRRin REane Jrg'@acﬁ@ﬁ&ggndeﬁtl%%&t? énhﬁ")fs are

att ached, and the carbon to which th are tached, are not
bot h car bled@nend@ﬁcl s¢lpctRyromghegrgup h@seang)eh((ho)awﬁ dh-oheyjoadlryd, 5att ached,

car bony! 1 0088 1Bt AU e ko e Bl LS PO o 1,

in these (@am)myh(& 10 RBy1@hd)aRonl, aree:r@bﬁe:nmpnslﬁgafc} 10 nngetrotralmt}canmetunds of
In certain conp all, R

Formul a 11
and R4 ar%ler]?B‘ter%% S‘?—FCt‘?"gﬁ‘&‘Eﬁ %’aﬁﬁ ChirdButing 28¢ h?‘S‘”rOﬁﬁ‘f 8{‘9%(1 Co‘étﬁmll 5t one of

either R 1(pd’ar% dtSmd HRePIARMbM et séctdd frorh R06Ldr J, AnERF fs@i Hro%@rmoi's‘nds of
Formula 11 is A. [0070] In certain corrpounds of Formula R4 is O.

I n ot her &?iﬂsrj@élﬁm*sthefgrqn@rcﬁmlﬁmtg of ik} (ypls )eyslnakish (Geimerylconpounds of
Forrmlal rula I, R2, R3
and the carﬁf)}ar%]yftigl ‘aﬁlﬁ%ﬂ%%@%@g%&@%sﬁ;ﬁ%&% %@%pgﬁg%lﬁg&c%bon to which
they ar e latdracbedele®Red (rRB @Qritfartdie ircée biop, <nd hater@liclbhleyl cenmiratg 2dAed; and/ or
Rm and t he car t o, which the re at |nd endentl .form an
oot | B 15 GLER o BT st ST ek FIb BB e eh cnses.
the resul hilgr, 6oARQUALdS: HBYbibBoSEE bPa RIRBURESHS; FOr exanple, in certain
20compounds of Fornmula I, R2 and R3, R5 and R6, R7 andR8, and/or R9 and Rm

and the car borVReeihi ch they are attached, can be a

N, N- di net hyl pyrr ol I)@is@%ﬁ%@ oMtﬁngHﬁf)QMﬁsﬁ’étﬁ{gofﬁ' pigyggroup (in which case
t he conpound may be re erre to a§ a spiro conpoun For clarity, in these

conpounds, R2 and RBjs aReuatadomRe;isB7and R8 and/ or R9 and Rm are consi der ed

to bg -L-X. as i1l ystyated by £ NG QLN DRAGR T AR, SRIRIE o0 \ N

alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl, each of which
may be optionally substituted; or R’ and R° together with the X atom to which
they are attached form heterocycloalkyl group, which may be optionally
substituted; and
25 R is alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl or heterocycloalkyl,
each of which may be optionally substituted, and may further be O when
X isN;
with the proviso that R” is absent when X is S;
and with the proviso that if R is a divalent cycloalkylene radical, n will not exceed

30 the integer 11.
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RS R6 Ly IL rJ 25LX [0072] In certain conpounds of Formula Il, Lis a
Cl 6 al kyl group. For exanple, in certain conpounds, L can be -(CH2)-,

- (CH2- CH2VO 2011/09¢242) 3-. I n ot her conpounds of Fornul a PCTIUS2GI1423513 6 al kyl
group wherein one or nore of the carbon atons is replaced with -0-, -CF2-,
-CHF-, -C(CF3)H, -C(=0)-, -C(=0)0-, -0C(=0)-, -C(=0)NRd-, 5-NRIC(=0)-,
-P(=0) (ORe)0-, -0P(=0)(0Re)-, -P(=0)(O0Re)NRf-, -NRfP(=0)(ORe)-, -S(=0)2-,
-S(=0)20-, -0S(=0)2-, -S(=0)2NRg-, -NRgS(=0)2-, or heteroaryl; and Rd, Re,

Rf and Rg[O@Sﬂ 1RRGH aép@&e@l‘éﬁﬁﬁc@s 'ayre%%s@&é&ﬁer&h%% tNl@pleé%hiBesC&%lf%lb ng of
hydrogen, al kyl, aryl, cycloal kyl, heteroal kyl, heteroaryl and

het er ocy cidcghckpbxylisactd anfl pbmﬂpbhrlmdSbWh@pm Rpaid kq anldpdndeigphendent | y

substltute 073 n certain.co oun Forrml I, Xis -S031-1 or
- N4RaRORC. efy E%%ﬁmt}‘ ]grou PRI Of%ﬁ Eéll'—"gaﬂ%la {ﬁ Ra, Rb, and Rc are

i ndependenda) Iﬁ[@éﬂtaﬁﬂad)ﬂlymﬁldbsf Fdrtﬂuﬁd[ AI 1kyﬂalNHForIne)mrrpdnﬁpounﬂs eertain
conpounds OLREormJI a{ Ra, Rb and Rc are nethyl. In other conpounds of
Formdl a Ifor Lays ba M- kyl (e.g. methyl) and Rb and Rc together with the N

to which fobey Iﬁ&:@rtﬁﬁ%@rﬁﬁ&%dﬁ@wérﬁfum BHRYK Rlokgll ni um group. 15[ 0075] In
certain conpounds of Fornmula |1, the conpound is an acid, e.g. a sulfonlc

aci d. | n [60¥drincomginaprdpoustls Fokaroiula 1 R: IStame)pégmﬁélwnblstnt@echgr@ap peleasedy

phar mace l, a II may
Pea oat i Ol aroRrGRRA AL & Al pyoloRlio FRATRA Ry RSO UBR sler RIS o
quat er narhetaoeyohialkyl, saRt and Hbtb@@thémmmele cabpeatonoh vitieh ey aerh fethscl osur e
rel at es to N-hal at ed. or i hal ted a ne co unds_eof Fornmul a
1 R Rong e SRR Py aEh D aT sRier ToUragn R SERD. or 1 W
i s NR4 orofsthed Wl the Sarbbn flom@h whidth thdy at@th et ﬂoﬂﬁ%lclyMoﬁéi@ﬁtglréd}bt ed al kyl ;

R2, R3, R5, R6, R7, R8 R9, and Rmare eac? i ndepéndently H or optlonally

subst i t utl®BSHITRegyain sprpeundh et E@rwi«w angt R are ﬁ@cthen@ea)ﬁwenﬂappqwaléw or
hydr oxyl ; .88 {% af}i;h Fﬁ%&?ﬂg&@% MR Iﬁ% gﬂﬁ@ﬁ&hw AU Ghet %&?ﬂ@ilm tached,

R5 and R6 tog et ‘arbon to ey are attac and R8
t oget her cmntbh mdtie_yl end Romartl® apfnyil ¢ I ydteyotherexample, R' can be methyl and R? can
15 be 2-methylpropyl.
[0058] In certain compounds of Formula I, R is a carbon-carbon single bond. In certain
compounds of Formula I, n is an integer from 1 to 3.
[0059] In certain compounds of Formula I, R? and R* are both hydrogen.
[0060] In certain compounds of Formula I, Y is a single bond. In other compounds of
20 Formula I, Y is a divalent (C;.js)heteroalkylene group wherein the divalent
(Ci.1g)heteroalkylene group is a divalent (Cy.1g)alkylene group in which, optionally, one
or two methylene groups are replaced with 1 or 2 -NR'-, -O-, -S-, -S(=0)-, >C=0,
-C(=0)0O-, -OC(=0)-, -C(=0)NH-, -NHC(=0)-, -C(=O)NR'-, -NR'C(=0)-, -S(O),-,
-S(=0);NR'-, -S(=0),NH-, NR'S(=0),- or -NHS(=0),-, wherein R' is selected from the
25 group consisting of hydrogen, Cl, Br, and optionally substituted alkyl, aryl, cycloalkyl,
heteroalkyl, heteroaryl, heterocycloalkyl, (C;.5)alkyINHC(=0)-, (C;s)alkoxyC(=0)-,
R*R"NC(=0)-, (C1.5)alkylC(=0)-, (Cs.10)arylC(=0)- and (Cs.10)aryl(C 14)alkylC(=0)-
wherein R* and R® are each independently hydrogen, (Cy.s)alkyl, (C.¢)cycloalkyl,
(C1-5)alkyINHC(=0)-, (C,.5)alky 1C(=0)-, (Ce.14)aryl, (Ce.10)aryl(C;4)alkyl, heteroaryl
30 comprising 4 to 10 ring atoms with at least one heteroatom selected from O, S and N in

the ring, or heterocycloalkyl(C;.4 ) alkyl, the heterocycloalkyl group containing 2-10
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S5attached, and/or RO and Rmtogether with the carbon to which they are
attached forma carbonyl or an optionally substituted cycloal kyl or

het er ocycwoabkiylo7azroup; R4 is H, C, Br, or optionally gabaseewwessial kyl ,
with the proviso that R and R4 are not both H, [0077] The above-descri bed
conpounds include the following: 10 N, N-dichlorotaurine; CI 1 ONL // CH
N, N-di chl oro-2-nethyltaurine; Cl I CIN o/ COH

15N, N-di chl oro- 2, 2-di net hyl t auri ne;

N, N-di chl ofQsnlydmeard it ©UREELAYhE addddBrom N‘, @"(grodr. qfdfi“éf(z.hﬁ'ﬁé, Y tdn bOH
-CH3-S(=0),-(CH3);-. In another example, Y can be -CH,-C(=O)N(CH3)-(CH»),-.
[0061] In certain compounds of Formula 1, 7 is -SOsH. In other compounds of Formula
1,7 1is —[X(RS)(R6)R7]Q wherein X is N, S, or P; RS, R6, and R are independently
5 optionally substituted alkyl; and Q is a counterion. For example, Z can be -S(CH3)," and
Qcanbe C1". In another example, Z can be -N(CH3)»(CH,-CF5)" and Qcanbe CI.
[0062] In one variation of Formula I, A is hydrogen or Hal,N- wherein Hal is a halogen
selected from the group consisting of fluoro, chloro, bromo and iodo. In another
variation, 7 is hydrogen, -COOH, -CONH3,, -SO3H, —SO,NH,, -P(=0)(OH); or -B(OH),.
10 In another variation, R' is hydrogen, C;-alkyl or the group -COOH; and R? is hydrogen
or Ci-salkyl, or R’ and R together with the carbon atom to which they attach form a
(Cs-Co)cycloalkyl ring. In another variation, R?is hydrogen, C;-galkyl or -NH, or
-NHal,; and R* is hydrogen or Ci-alkyl. In one variation, in the divalent cycloalkylene
radical or in the divalent radical -(CHj;),—, one hydrogen may be substituted with —-NHal,.
15 [0063] In one variation of Formula I, A is hydrogen, Hal,N- or HalHN, wherein Hal is
halogen selected from the group consisting of fluoro, chloro, bromo and iodo; R' is
hydrogen, (Cy.¢)alkyl or the group -COOH; R? is hydrogen or (Cy.¢)alkyl, or R' and R?
together with the carbon atom to which they attach form a (Cs)cycloalkyl ring; R is a
carbon-carbon single bond or a divalent cycloalkylene radical with three to six carbon
20 atoms; n is O or an integer from 1 to 13; R%is hydrogen, (Cj.¢)alkyl, -NHHal, or -NHal,;
R* is hydrogen or (Ci)alkyl; Y is a single bond; and Z is selected from the group
consisting of hydrogen, -SO3H, -SO,NH,, -P(=0)(OH); and -B(OH),. Within this aspect,
if R is a divalent cycloalkylene radical, n will not exceed the integer 11. In the divalent
cycloalkylene radical or in the divalent radical -(CHz),- one hydrogen may be substituted
25 with -NHal,.
[0064] Compounds of Formula I may contain up to a total of three -NHal, or NHHal
groups, for example, one or two -NHal, or -NHHal groups. In certain aspects,
compounds of Formula I contain one -NHal, group, which may be in the alpha-, beta-,
gamma-, delta-, epsilon- or omega- position of an acidic R' (if R! is -COOH) or Z group.
30 [0065] Another aspect of the current disclosure relates to N-halogenated or N,N-

dihalogenated amine compounds of Formula 11

12



CIS N HO N-chloro-2-nmethyltaurine; N-chloro-2,2-dinethyltaurine;
SCH |1 5 N-chloro-1,1, 2, 2-tetranet hyl tauri ne;
(1- (di chiwoacaniaea32aycl ohexyl ) net hanesul f oni ¢ aci d; PCT/US2011/023513

10( 1- (chl or oam no) cycl ohexyl ) met hanesul f oni ¢ aci d;

10

15

20

25

RO R
R2 N n R8
XK
R® II
or a salt thereof, wherein:

nisOorl;

W is NRY, O, S, $(=0) or S(=0)»;

R'is H, F, Cl, Br, 1, -L.-X or optionally substituted alkyl or heteroalkyl;

R? and R? are each independently H, -L-X, or optionally substituted alkyl or
heteroalkyl, or R? and R? together with the carbon to which they are attached form a
carbonyl, -L.-X or an optionally substituted cycloalkyl or heterocycloalkyl group;

R*is H, Cl, Br, -L-X or optionally substituted alkyl or heteroalkyl;

R’ and R° are each independently H, -L-X or optionally substituted alkyl or
heteroalkyl; or R? and R° together with the carbon to which they are attached form a
carbonyl, -L.-X or an optionally substituted cycloalkyl or heterocycloalkyl group;

R’ and R® are each independently H, -L-X or optionally substituted alkyl or
heteroalkyl; or R’ and R® together with the carbon to which they are attached form a
carbonyl, -L.-X or an optionally substituted cycloalkyl or heterocycloalkyl group;

R’ and R" are each independently H, -L-X or optionally substituted alkyl or
heteroalkyl; or R’ and R" together with the carbon to which they are attached form a
carbonyl, -L.-X or an optionally substituted cycloalkyl or heterocycloalkyl group;

each L is independently an optionally substituted Cy.¢ alkyl, heteroalkyl,
cycloalkyl or heterocycloalkyl group; and

cach X is independently —SOsH, “NR*R"R¢, -B(OH),, -CO,H, ~POsH, or
-PO;HR® and R*, R®, and/or R° are independently a bond or an optionally substituted
alkyl or heteroalkyl groups, or may form, together with the N to which they are attached,
a heterocycloalkyl group;

with the provisos that:

at least one of Rl, R2, RS, R4, RS, R6, R7, RS, R’ or R'%is -L-X; and

13
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2- (di chl oroam no)-N, N, N-2-t et ranmet hyl pr opan- 1- am ni um chl ori de; Cl
- V. Cclr cil - 2- (chl oroam no)-N, N, N- 2-t et r anet hyl pr opan- 1- am ni um
chl ori de;wo 208/00a@32¢ hl or oam no) - N, N, N- 3- t et r anet hyl but anPCTars2miL0ea5eh| or i de;
Cl G-N\ / Nd\ 3-(chloroam no)-N, N, N 3-tetranethyl butan-1-am ni um
chloride; / CQ-NHN d-
1- (2- (di chl or oam no) - 2- et hyl propy1l) - 1- net hyl pi peri di ni um chl ori de;
(2- (di chl oroam no) - 2- et hyl propyl ) di net hyl sul f oni um chl ori de;

at least one of R% and RS, R’ and R6, or R” and RS, together with the carbon

to which they are attached, form a carbonyl; provided that (1) R’, R® and the
carbon to which they are attached, and R”, R® and the carbon to which they are
attached, are not both carbonyl; and 11 R7, R® and the carbon to which they are
5 attached, and R9, R' and the carbon to which they are attached, are not both

carbonyl.

[0066] In certain compounds of Formula II, n is 0. For clarity, in these compounds, R’

and R are absent.

[0067] In certain compounds of Formula II, W is NR* or O.

10 [0068] In certain compounds of Formula 11, R! and R* are not both H. In certain
compounds of Formula 11, at least one of either R'orR'is independently ClI or Br.
[0069] In certain compounds of Formula 11, R!is CL
[0070] In certain compounds of Formula 1II, R*is C1. In other compounds of Formula I,
R*is alkyl. In yet other compounds of Formula I, R* is —-L-X.

15 [0071] In certain compounds of Formula 1I, R2, R? and the carbon to which they are
attached; RS, R® and the carbon to which they are attached; R7, R® and the carbon to
which they are attached; and/or R9, R'? and the carbon to which they are attached,
independently form an optionally substituted cycloalkyl or heterocycloalkyl group. In
such cases, the resulting compounds may be spiro compounds. For example, in certain

20 compounds of Formula I, R? and RS, R’ and R6, R’and Rg, and/or R’ and RIO, and the
carbon to which they are attached, can be a N,N-dimethylpyrrolidinium or N,N-
dimethylpiperidinium group (in which case the compound may be referred to as a spiro
compound). For clarity, in these compounds, R? and RS, R’ and R6, R’and R® and/or R’

and R are considered to be -L-X, as illustrated by the following nonlimiting example:

.
R\N 10 o
R3< /
Rw AN
R® R
e
L X

25

14



/ C-N (2-(chl oroam no) - 2- met hyl propyl ) di net hyl sul foni um chloride; /1 HN
(4- (di chl oroam no) - 4- met hyl pentyl ) tri net hyl phosphoni um chloride; 5 Cl

(4- (chl orwarmnap73t4net hyl pentyl ) tri met hyl phosphoni um chiporiu$e11023513 HN
3-(3-(di chl oroam no) - 3- net hyl butyl sul fonyl)-N, N, N-tri net hyl propan-1-am ni um
chloride; \/ G- CA-N/N\OI d

3-(3-(chl oroam no) - 3- net hyl but yl sul fonyl)-N, N, N-tri net hyl propan- 1-am ni um
chloride; siO\ / C- CI-NHNO

[0072] In certain compounds of Formula II, L is a Cy_6 alkyl group. For example, in
certain compounds, L. can be -(CH,)-, -(CH,-CH»)- or -(CH»)3-. In other compounds of
Formula I, L is a C;_¢ alkyl group wherein one or more of the carbon atoms is replaced
with -O-, -CF,-, -CHF-, -C(CF3)H-, -C(=0)-, -C(=0)0-, -OC(=0)-, -C(=O)NR-,

5 -NR'C(=0)-, -P(=0)(OR")O-, -OP(=0)(OR®)-, -P(=0)(OR*)NR"-, -NR'P(=0)(OR")-,
-$(=0)s-, -S(=0),0-, -0S(=0);-, -S(=0),NRE-, -NRES(=0),-, or heteroaryl; and RY, R®,
R"and R® are each independently selected from the group consisting of hydrogen, alkyl,
aryl, cycloalkyl, heteroalkyl, heteroaryl and heterocycloalkyl, each of which may be
optionally and independently substituted.

10 [0073] In certain compounds of Formula II, X is —~SOsH or -N*R*R"R".

[0074] In certain compounds of Formula II, R?, R®, and R are independently optionally
substituted alkyl. For example, in certain compounds of Formula II, R*, R® and R¢ are
methyl. In other compounds of Formula II, R® may be alkyl (e.g. methyl) and R and R®
together with the N to which they are attached may form a pyrrolidinium group.

15 [0075] In certain compounds of Formula 11, the compound is an acid, e.g. a sulfonic acid.
In other compounds of Formula 11, the compound is a salt, e.g. a pharmaceutically
acceptable salt. For example, a compound of Formula II may be a sodium, chloride,
dichloride, acetate, ammonium, or substituted or quaternary ammonium salt.

[0076] Another aspect of the current disclosure relates to N-halogenated or N,N-

20 dihalogenated amine compounds of Formula 111
R1 R10
\ R
R2 ><N n R8
R° W R”
RG
RS 111
or a derivative thereof, wherein
nisOorl;
W is NR* or OR
25 R'is H, F, Cl, Br, 1, or optionally substituted alky];
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2- (3- (di chl oroam no) - 3- et hyl but yl sul fonyl)-N, N, N-tri net hyl et hanam ni um
chloride; / G /N d-

2- ( 3- (chlwoaania9e324 3- met hyl but yl sul fony1) - N, N, N-t ri nmet hpCatusanan3sizim
5chloride; ,0 ( /N d-

1- (3-chl oro- 4- net hyl- 2- oxooxazol i di n-4-y1)-N, N, N-tri met hyl met hanam ni um
chloride; 0 (3-chloro-4-nethyl-2-oxooxazolidin-4-yenethanesul fonic aci d;
HO i) 0 C

|2| (3- gjll ore- 4, ¥, 1P 8L RY, k7 2R 5 1H, @Ok Maflazeh ifdibPentientih) @b apgsuh§ oni ¢ aci d;
substituted alkoxy, alkyl, heteroalkyl, aryl, heteroaryl, arylalkyl, or hydroxyl; or R” and
R’ together with the carbon to which they are attached, R and R® together with the
carbon to which they are attached, R and R® together with the carbon to which they are
5 attached, and/or R” and R together with the carbon to which they are attached form a
carbonyl or an optionally substituted cycloalkyl or heterocycloalkyl group;
R*is H, Cl, Br, or optionally substituted alkyl,
with the proviso that R' and R* are not both H;

[0077] The above-described compounds include the following:

10
N, N-dichlorotaurine;
cl
| o
-~ N\/\ //
cl SN
o// OH
N,N-dichloro-2-methyltaurine;
TI
O
AN 4
Cl S\
// OH
O
15 N,N-dichloro-2,2-dimethyltaurine;
O,
Cl~— \\S/OH
N\ \\
O
Cl
N,N-dichloro-1,1,2,2-tetramethyltaurine;
O
\\S /OH
Cl
~ N \\o

Cl

N-chlorotaurine;
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and 1-chloro-2,2,5,5-tetranethylimdazolidin-4-one NH 5 [0078] Additional
conpounds of Formula |1l include, but are not limted to, the foll ow ng
conmpoundswoO2oB/rxhl or o- 2, 2, 5, 5-t et ranmet hyl i mi dazol i di nP¢Tarseq110235nHMO- 3-
chloro-2,2,5,5-tetramet hyl i m dazol i di n-4-one; 1, 3-di brono-2, 2,5, 5-
tetramet hyl i m dazol i di n-4-one;

1, 3-di chl oro- 2, 5- bi s(pent anet hyl ene)i m dazol i di n- 4-one;

101, 3-di chl or o- 2- pent anet hyl ene- 5, 5-di net hyl i mi dazol i di n- 4- one;

1, 3-dichloro-2, 2- dinmethyl-5- pentanE@hernelnldazoI|d|n 4- one;
1,3-dichloro-2,2,5-trinmethyl-5- ethyl TLezol i di n- 4-one;

1, 3-di chl oro- 2- hydroxy 2,8:Q: th i€1dazolld|n 4-one, 3-
chl oro-4, 4-di net hyl- 2- oxazohNﬁﬂiﬁiy)u \

3-chl or o- 4- et hyl - 4- et hyl - 2- 8kazol i di nofe, and 3-

chl or o- 5, 5- di methipio-2nextazabieh; none. 15[ 0079] It will be appreciated that
the common nane "taurine" refers to "2- am noethanesul fonic acid," and that
conpounds referred to herein containfjng "taurine" contain this chem cal
nmotif. For instance, "N, hbdlchlorotaurlnq: may al so be referred to as

" 2-(di chl oroam no) - et hanesy| f oni d" and

"N, N-di chl oro- 2, 2- dlnethylsﬁ e" n%y al so be referred to as
"2-(dich|oroanino)-2-nethy|prop esul'fonic acid." 20[0080] The

N- hal ogenat ed or N, N-di hal ogenat éd conpounds descri bed above may be
neutral, cati QnicBlor®? 2idimah§@dukiné;or m The conpounds may be identified
either by their chem cal structure and/or chem cal nane. If the chem cal
structure and chemical name corflfct{ the chemical structure is

determ native of the identity t he Woppeund. The conpounds may contain
one or nore chiral center9 1 or e bonds and therefore, 25may exi st
as stereoisoners, such as doutl e-bond Wsoners (i.e., geonetric 20 isoners),
enanti oners or diastereoners. Accordinfly, when stereochemistry at chira
centers i s notNspleai-fi2d-tetrh@cthiiemirioal structures depicted herein enconpass
all possible configurations at thgse chiral centers including the

stereoi sonerically pure form( . onetrically pure, enantionerically
pure or diastereomnerically and ®narft oneric and stereoi soneric

m xtures. Enantiomeric and stpreo's ic mxtures can be resolved into

5t heir conmponent enanti omers or reoi $onmers using separation techniques
or chiral synthesis techni ques Wel | \known to the skilled artisan. The

d t t f | udi th I
Form the ket olrormani e arbe Dk @t Sb i gt y. e chom cal

structures depicted herein encerpass all possible tautoneric fornms of the
illustrated conpounds. Conpoyinds y exist in unsolvated forns as well 10as
solvated forns, including hydrated |forns and as N-oxi des. [0081] Suitable
salts include the foll ow ng: acid addition salts, formed with inorganic
i hydrgprom c acid, sulfuric acid, nitric
acid, phosphoric acid, ancd-the’like, ¢r fornmed mnth organic aC|ds such as
acetic acid, butyric acid, propionic fci d? hexanoic acid,

cycl opent anepr opi oni ¢ acid, gl ycolic QC|d pyruvic acid, 15lactic acid,
valeric acid, malonic acid, succinic acid, malic acid, mal ei ¢ acid, fumaric
aci dio tart ari dldeilgroaminop¢yeloder d)mdsesmesilionigaicl; 3- (4- hydr oxybenzoyl)
benzoi c acid, cinnamc acid, neQdelic acid, methanesul fonic acid,

et hanesul fonic acid, 1, 2-et disul foni ¢ aci d, 2-hydroxyethanesul fonic
aci d, benzenesul fonic acid, i i
2- napht hal enesul foni ¢ aci d,

4 dengesul foni c acid, canphorsul fonic acid,
4- 20met hyl bi cycl o[ 2. 2. 21- oct -3 -\-carboxylic aci d, glucoheptonic acid,
3- phenyl propionic acid, trineth leacid, tertiary butylacetic acid,

| auryl sul furic acid, qucoHN& aci d, \ | utam ¢ aci d, hydroxynaphthoic acid,
salicylic acid, stearic acid, COﬂIQ)aCid and the |ike, nade by
conventional cheni cal neans; Sr (2) salts formed when an acidic proton
present in théZ@bﬂ%@?mn@ﬁbBUﬁHféWﬂh@@mW@NK@pﬂa@@@R@yddom@%aI ion, e.g., an
al kali metal ion, 25an alkaline earth ion, or an alum numion; or
coordinates with an organi c base such as ethanolanlne di et hanol am ne,

tri et hanol ami ne, N-nethyl gl ucani ne and’the |ike, nade by conventi onal

chem cal neans. [0082] Exanples of acid addition salts include, but are not
limted to, mneral or organic



acid salts of basic residues such as substituted am des (for exanple, when
-C(=0)NH is 30present) or alkali or organic salts of acidic residues (for
exanpl e, wben/®O240) (OCH) is present). Pharnmaceuti cal | yprPataspiiaboksizal ts
i nclude, but are not limted to, hydrohalides, sulfates, nethosulfates
(quaternary ammoni um sul fates), nethanesul fonates, tol uenesul fonates,
nitrates, phosphates, mal eates, acetates, |actates, oxal ates, funerates,
succi nates, and the like. The pharnaceutically acceptable acid addition
salts further include salts wN h drochloric, sulfonic, phosphoric, nitric
acid, acetic, benzenesul fonic, olsepesul foni c, nethanesul fonic acid,
canphorsul fonic acid, oxallc a sugeHTic acid, fumeric acid and ot her
acids. [0083] Lists of suitable saltfs wre found, for exanple, in S M Berge
et al., J. Pharma Sci ., 66(1)K 1-19 (1977), and Rem ngton: The Science and
Practice of Pharmacy, R Hendrt¢'ckson, ed., 21st edition, Lippincott,
Wlliams & WIXidfroddihbadal PPl @wrahdnylpRPAR) -ankidi dMorid32, Tabl e 38-5,
whi ch are hereby incorporated herein %y reference. [0084] The formul ations
descri bed herein conprise one o re\sacchari de- based gelling agents.
Sui t abl e sacchari de- based gelli agenys _nay be based on the foll ow ng non-
limting exanples: Al ginictacig, sbdi g%alginate, pot assi um al gi nat e,

I

anmoni um al gi nate, cal ci um al gitnate, agar¢r carrageenan, water sol ubl e al kyl
cellul oses (e.g. nethyl, 15ethyl cellul ose), hydroxyethyl cellul ose,

hydr oxypr opy! retdighloroghinug)-¢séN-Eteoanieibyburansludrhiaiuen cljotidedext r ose,

pol ydextrin, maltodextrin, dextran, Wl an gum gellan gum hyaluronic acid
and rel ated gl ycosam nogl ycans, /I ocust pean gum acacia or gum arabic,
pectin, and xant han. Sacchar+de-based ge\ |l ing agents nay be sulfated or
non-sul fated. [0085] Chondroiti ate™M's a sul fated gl ycosamn nogl ycan
(GAG conposed of a chain 20 al ternating sugars (N-acetyl gal act osam ne
and gl ucuronic acid). A chondroit\n chain can have over 100 i ndi vi dual

: h ich. | f at [ i abl i1l d tities.
00a6) +yal ur o taerifT Gy A B Ry bl SaRPuf 08t onac o) i e an

ani oni c, non-sul fated gl ycosam nogl ycan. Hyal uronan i s conposed of
D-glucuronic acid and DN 25a | gl ucosany ne, |inked together via
alternating 13-1,4 and 13-1,3 gl Al nds. Hyal uronan can be 25, 000

di saccharide repeats in |lepggthyylt is naturally found in many tissues of
t he body, such as skin, cartilage, and the yitreous hunmour. [0087] Cellan

gumis a water-sol ubl e polysaccharide prodﬁ%ed by Sphi ngononas el odea. Its

struct ur e consli-@&liddforpauino]-2-medylpropid s daedtaylpigesdiniumedhlatideg one r hammose
mol ecul e, 30one gl ucuronic acidynol ecul e, and two gl ucose nol ecul es. The
exact nol ecul ar formula of gellfan gun1na* &5ry slightly, for exanple,
h th rosc acid is neutralized with
at low use levels in

dependi ng on the degree to whi
various salts. Gellan gum FiS ex
formng gels, and are avail abl e i igh and | ow acyl content.
Low acyl gellan gum products f astic, brittle gels, whereas

hi gh-acyl gella for oft, ver | astic, non-briftle gels. Varying
the Pat | s of e srirne BomyiEemsbn prouttes SR ablasFs oty of text ures.
Gellan gumis the ability to suspend whi l\e gontributing m niml viscosity
via the formation of a fluid gﬁl squtioA ith a weak gel structure. Fluid
gel s exhibit an apparent yieldNstr T inite stress which nust be
exceeded before the systenfwill systems are very good at
suspendi ng particulate matter sj ided t/he stress exerted by the
action of gravity on the 1Oparfti i han the yield stress, the

suspension w | (b-(Hﬁﬂﬁi&nﬁﬂ(ﬁ@—ﬁlethgph]&{yl)h{m&ﬁ}tlﬁﬁfonium chloride;
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properties of gellan gumfluid gels are the setting tenperature, degree of
structure and thermal stability. Al of these properties are dependent upon
t he concewonrativoom2ef gellan gum and the type and concenPcatuises1083sgel | i ng
ions. CGellan gumis commercially available fromCP Kelco (Atlanta, GA),
owned by J.M Huber Corporation. CGellan gum 15is available in tw forns:

hi gh-acyl ("HA") and | owacyl ("LA"). Both of these forns are suitable for
use in the fornul ati ons descri bed herein. [0088] Formul ati ons nay be forned
usi ng one or nore N hal ogenated or ¢cN, Ndi hal ogenat ed am ne conpound and one
or nore gelling agent in a varietY’of concentrations in an agueous
solution. Concentrations of MhaiNgenated or NN 20 di hal ogenated am ne
conpound may range from about 0.071 o) Qﬂ?mlowb(m/mb, for exanple, from
about 0.05%to about 5% for ex from about 0.1%to about 1%
Concentrations of gelling agents may rangg f rom about 0 05% to about 3%
(ww), for ex rom about ﬁl W [ 0089] Suitable ions
for gelling tﬁgQﬁgﬁﬁuF%F‘oﬁE“%@E“PV@&ﬁw %g#ﬁmg%gmﬁ% {Fons, i ncl udi ng
25monoval ent, dival ent, and trlzgient cations. Suitable cations i ncl ude,
for exanple, sodium potassium /magnesi um calcium strontium nanganese,
iron, copper, and zinc. These d other cations nmay be present in bodily
fluids, e.g. lacrimal fluid, nd fluids present in the ear,
nose, sinus, lungs, rectum v , etc] Formul ations may therefore undergo
a liquid-to-gel transformati on wheh applied to certain bodily tissues,

30e.g. the ski the e in rectu vagi na, ot her
mucous nenbraﬁgéd g@ﬂ”&@%ﬁﬁgmﬁg%&@@yBFl‘%@gm“E?@ﬁQET4¥ﬂ83%ornulations
descri bed herein were generally prepared as follows. Polyner was hydrated
slowy in purified water with pr w t co n pharnmaceutical excipients
such as sodi um chl ori de, sat/sq a Tngﬁhicity agents and/ or
perneati on enhancers were also i +the solutions at this stage.
For some fornul ations, e.g. gell um fornul ati ons, the solutions were
heatéd to about 60 C and stirred to speed up dissolution of the pol yner.
The m xtures W@f@ﬂ&&ﬁﬁﬁﬂ»MQm&Hﬂ#hﬁﬁMH%kﬁBM&%qﬁﬂﬁﬁm&aﬁmﬂﬂJynEr was di ssol ved
and the sol ution becane cl ear he” pH of “t'he "pol yner sol Uti ons was
optionally adjusted at this{stage, u5|ng 0. 1N NaOH or 0.1N HCL. A

N-hal ogenat ed or N, N-di hal ogenat ogpound (e. g

N, N- di chl or o- 2, 2- di et hyl t A« 0" C-422") was then added to the
pol ymer sol utions. The sol uti ér‘ﬁfxed and the pH was again

uri

optionally adjusted as above./[0091] The formul ati ons or conpositions
descri bed herein may include one or nore other constituents, including a
sol vent, co- sd-@Be@ichldroameiad pdrmettyilbutylbdfomyh gv, Agé nimetbydpropan- | -apenimmat i on
enhancer, plastiggzeéh or other inactive ingredients, and conbi nati ons

t hereof. 15For e e, formul ati ons described herein may al so incl ude

pol ymers such as N vinyl pyrrglidone, dinethylacrylamde, acrylic acid,

nmet hacrylic acid, nmaleic dri de, vi | sul foni acid styrenecar boxylic
acid, 2-acryl am do-2-net hyl ni c acid, hosphonlc acid, and
2-met hacryl oyl oxyet hyl.sul foni ¢ aci d. QQggL/TQﬁ//Q atlons may be al tered
with suitable acids and bases, for anpie w t ™M20HCT>and NaOH, as stated
abovg. In various enbodi nentg, the Por nul ati ons may have a pH from about 3
to about 9, from about 3 to_about about 4.3 to about 6.7.
[0063] Sui t abi SCSNDERIS eSS BRI SHO YR AP EARATEN o o

nmet hanol , et hanolpoRiopanol s, etc.), and other solvents in which the
N-halogenated and/or N, N-di hal ogenat ed am ne conpounds and perfunme agents
are sol uble. 25[0094] Forgul afions may include salts and buffers. For

exanpl e, a saline solution . 0. /P \\ //
cr

ClI——NH éf\\\///\\\¢//Nl\\
o
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NaCl) may be used. Suitable buffers include, but are not limted to, Oark
and Lubs solutions, pH 2.2-4.0 (Bower and Bates, J. Res Natn. Bur. Stand.
55, 197 (WO3Bj)1a97i2et a, bet a- di met hyl gl utari ¢ aci d- NaOH beCrars2éieloedsidbns, pH
3.2-7.0 (Stafford, Watson, and Rand, BBA 18, 318 (1955)); sodium
acetate-acetic acid buffer solutions, pH 3.7-5.6; 30succinic aci d-NaCH
buffer solutions, pH 3.8-6.0 (Goneri, Meth. Enzynol. 1, 141 (1955)); sodium
cacodyl ate- HC1 buffer solutions, pH 5.0-7.0 (Punel, Bull. Soc. Chim Biol.
30, 129 (1948))¢3. Hﬁ%ﬁi%ﬂ@t@-ﬁ%m{ftgﬁnf&@bW,NQ\!ﬂ%im&h&léthgﬁa?inuﬁlGO”Ef' and
Sorensons, Meth. Enznol. 1, 143 (1955)); potassi um biphthal ate/HC1, pH 3.0
to 3.8; potassi uphlbiigght hal at e/ NaOH pH 4. 0-6; KH2PO4/ NaOH, pH 6.0-7.0; and
nonopot assi um phosphat e/ NaOH, gH 6,0 to pH 8.0 or NaOH boric acid, pH 7.8
to pH 8.0 (see OECD 5Gui del i ne Testing Chem cals "Hydrolysis as a
Function of pH," Adopted 12 _May 1881, 111, pp. 10-11). [0095] Fornul ations
descri bed herein may al so i nclNide one o re perneation (or penetration)
enhancers. Suitabl e permeation\enhancerg®i\ncl ude sucrose nonol aurate (SM),
sucrose nonostearate (SMS), and'dodecyd” maMoSNde ADDM). Ct her suitable
10per neati ons enhancers may include, but are notN{imted, to sodiuml auryl
sul fate, dinethyl sul foxide, dinethyl fornanide//N, di net hyl acet am de,

pol yet hyl ene gl ycol nonol aurate, glycerol nonol adrate, lecithin, |ower

al kanol s such 2a8-ehharalino)3-skthythutyidudidn g z-ACY M- oihetiydethihaom@smsuch as
l-dodecylazacyclqg%ﬁ an- 2-one, SEPAC, (Macrochem Co., Lexington, M),
chol ’c acid, tauf¥&%ic acid, bile-salt type enhancers, and 1l5surfactants
such as Tergitol (r), Nonoxynolx9, O and TWEEN-80a The concentrati on of
perneati on enhancers may range fxom about 0% to about 10% e.g. about
0.001%to about 1% e.g. fcem 1% joo about 0.1% [0096] The
tonicity of fornmulations may be adjuste 0 a desired | evel using one or
nore tonicity agents. For exanple, ton@éﬁtx/ggxkbe adj usted so that the
formul ati ons are 20approximately isotdhic with h?/cells of tissues to
which the fornulation will be applied. Fornulaéyﬂng may al so be hypotonic
or hypertonic. Suitable tonicity agents includé, . for exanple, choline

chl oride, sodiumchloride Potassiun1ch|oride dextrose, glycerine,
glycerol, propyfletorgidymsihyl-2-g8eereeclidinAniDrdiN. NegpsthySnethapgiiniier ose. Ot her
suitable tonicity,ggents may be used. When formul ations described herein
are to be used in 25ophthal mc applications, for exanple as eye drops or a

simlar product, tonicity agents ﬁqybge used to adjust the osnolarity of

formul ati ons from about 250 to abdu m kg, for exanple from about
260 to about 340 nOsm kg, for exanple) m about 270 to about 290 nOsn kg.
These and other ranges of tonicity rfy bl used for ophthal mic and ot her
appl i cations. 30[009%{ Formmul ati ons descri bed herein may al so incl ude

phot ost abi | i zi Mgiagfert elybiforoeacelidin-dnmethapesilopiciridy agents. Such
agents include, by way of exanplenZn@ Ti02, and Zr02. Organic agents
known to bl ock UVA and UVB rays nag;ﬁiggﬁpe used, including, for exanple,
comer ci al sunscreen conpositions Suc s @par amet hoxyci nnam ¢ acid esters
such as 2-ethyl hexyl paranet hoxycinn 'E(p(connnnly referred to as octyl
met hoxyci nnamat e or PARSOL MCX, octyl sal ©cyl ate, 5and oxybenzone),

di benzoyl net hapge 1vathVes, Leul ar - i.nethyl et hyl)-41-
nethoxydibenzogfﬁgﬁﬁéxgk?gfgSXQ%%%ggﬂgé g%ﬁég%%?ﬁggkggﬁhder t he brand nane
PARSCOL 1789). O her exanpl es incl udepp-@Mi nobenzoi c acid; anthranil ate;

di benzoyl met hane; salicylate; cinnam g>gcid; di hydroxycinnam c aci d;
canphor; trihydroxycinnamc acid; dib al acet one napht hol sul f onat €;

benzal acet ophenone naphtholsulfonatefg%f

CVN\<
o)

2-(3-chloro-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl)ethanesulfonic acid;

{ hydr oxy-
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10napht hoi ¢ aci d; o-hydroxydi phenyl di sul fonat e;

p- hydr oxydi phenyl di sul fonate; coumarin; diazole derivatives; quinine

deri vati wee®20nquion2ti ne derivati ves; hydroxy-substi tut ed PbgEnsepheessne

derivatives; nethoxy-substituted benzophenone derivatives; uric acid

derivatives; vilouric acid derivatives; tannic acid; hydroqui none;

benzophenone; 1,3,5- triazine derivatives; phenyl di benzi m dazol e

tetrasul fonate; terephthal ylidene di canphor 15sul fonic acid; nethyl ene

bi s- benzotri azol yl tetramethyl butyl phgnol; bis- ethyl hexyl oxyphenol

met hoxyphenyl triazine; diethylam natydroxybenzoly hexyl benzoate; benzene

1, 4-di (3-net hyl i dene- 10- canphosul f niqkaﬁg@ (MEXORYL SX(:), L' Oeal

Clichy, France) (described in U §-\Paf. #_6H585,597), drometriazol e

trisiloxane (MEXORYL XL(:), L'COreal, & ichy, France) (described in US.

Pat. No. 4,585,597), 20nethyl ene-bi s-benzotriazoyl tetranethyl butyl phenol

(bi soctri zol e,a0¢] NOSORB MC), Ci ba Specialty Chemicals, Basel, Switzerland)

(described in U2 5N9§rm§§ﬁﬁ%dgﬁﬁﬂh§¢g§9’872; and 6,521, 217), and
”F’net%ox phen

bi s- et hyl hexyl oxypheno ol triazine (anisotriazine, TINOSORB
SC), Ciba Specialty Chem cals) (descgribed in U S. Pat. Nos. 5, 869, 030;
5,980,872; and 6,521, 217), and s d derivatives thereof, and

25conbi nations of the foregoing. [0098]\Fornmnul ati ons descri bed herein may
al so include pharmaceutical ly acceptabl ci pients which can be found in
Rem ngton: The Sci ence and Practice PhaPnacy, R Hendrickson, ed., 21st
edition, Lippincott, Wlliams & WI Phi | adel phia, PA, (2005) at pages
317-318, which is herein incorporated by reference in its entirety.

30[0099] In certain enbodinents, fornulations may assune forns other than a
gel , i ncld7810Ad&dis@RNSIRSndemUicsmoRd]l iadliddYbintase n@n@dnd,o,ged s, | otions,
pastes, a the like, as | | as_powders, m xtures of powders and the

li ke, emﬁgﬂ%w&w@@%@ﬁsilé\rﬁ@d&gr%ﬁ?%&H%@ﬂ%ﬁ%@@ﬂﬂ*@-&% d¥OPgrul at i ons,
such as agi@a9lss s LALLM Frifia 68TiLialNoRPPLLERLINS?2, 5ist My be desirable to
inmpart a pleasant snmell to, or to mask an unpl easant snell of, fornulations

conpri si ngtramethylhnidagdidit €ane rl, dishlogy?, hdlishpgsteeasiylenv)inddazoligiotnenc:
Accordi ngl y,;: | ot te,c & Ul at C g or nore
N-héPogen%?éH%§¥g%?ﬁ5%?ﬁ§§§§§ﬁ§%§"%ﬁﬁﬁé&EB@QS%%¥§’3%5%??@8"‘erein, one or
nor e saccdiakihgbsipastechcthelchéingdagkdihgl-orent 3atiéhl@b-2mF-eripehylufve agents (i.e.

fragrances, colognes, or perf. S),. Any t of perfu ent coppatibl e
W b Che REHERBCRNEStom g RO G R SR ea- G e GHE fhy be
used. SucthiReif 48 ABRAGeRKb S Middne SROR6RLA-¥ihPes- bl apN2aRuLaMIMoRe] Ment (€. g.
water with or without acids, bases, buffers; etc.) but may al so be

f or mul at edhlesisnydistcHei-2saivdidinoneco- sol vent's, excipients, etc. described
her ejgn. %b&%tﬂ%ﬂpﬁéi & Hgtstht%(&ﬁhﬂ{gr?nzﬁhgq iR %‘?Qyﬂes’ ket ones,
nitriles, and esters used in or known as perfunes and fragrances. Exanples
of sui t abdminpehdngsmeicagerids” amichatdempunidsoeferred wilieatin oontainidpt‘tactine”anet hol e,

carvone, eugenol, .15l none oci nene, -d | al cohol , citronell ol

al pha- t erPREbS SRl MOt oy payance o Vgl higkadung mavalsosirisedichs at e,
ci neol e (&.g-(dithBréuinie®|othab&A KRB Ad ENABHIVRILA)-),2-deARART urink 1 Aay 00! ,
ethyl linalool, vanillin, thymol, isoanyl phenyl ether, isoborneol,

i sobor neotsmiigrred {hasy“2-(dichlogpaminpiyd-pictydirepapesulippisaisidane- 3- car boxyl i ¢
aci d, et A7 T2l i..ah

7 o on. 2O ASHEN-pecaerileb Y B L R AR s BRI B may b ecan- 8- y1
acet at e, neetralabatdnwgerianiselt forgh. 6Fhediomptimds mepttanddidied eithephbgthelir net hane,
di phenyl gxi de, al pha-fenchyl .acet at 1, 3- dioxane-2 4 6-tripmethyl-4-
ohonyt > ARtk RS BB GEGI & ki OREGrcd el L
tricycl o[ &@nBicl.ths cheflicie c@ittde eddR@mynadive of e MRhHY i @adddipolifid. | Ehe
2-butyl-4,4,6-trinethyl 1, 3-di oxane, 2-butyl-4,4, 6-trinethyl-1, 3-di oxane,
i met ol , PMPRURYS BRCEWFEhendrRF shirg speipndpadehidionderihigereBit anal

di ﬁB}shyI fﬁ%ﬁ%}ﬁét’as %%Q@m&soﬂfcﬁ a?H&ﬁ)ﬁe—génquOIﬁe’rg g;'ijef, ! gﬁﬂét}[ib |20 isomers),

met hyl et hy 1- et hyl cycl ohexene), p-tertiary cycl ohexanol’, benzene
pent anol ,em@atiomers or diastereomers. Accordingly, when stereochemistry at chiral centers is not
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octanol, 3,7-dinethyl-3-octanol, 2,6-dinethyl-2-octanol, phenyl ethyl

al cohol, 2- octanone, 3-octanone, thynyl nethyl ether, ortho-tertiary butyl
cycl ohexawgl2oanawratte, benzene, 112-(1-ethoxyet hoxy) PCT/US2011/023513

et hyl - 1- et hoxy- 1- ( 2- phenyl et hoxy) et hane, cycl ohexyl 30phenyl ethyl ether,
1- (4-isopropyl cycl ohexyl ) et hanol, bicyclo[2.2.11heptane-2-ethyl-5-

met hoxytricyclo[2.2.1.0.2. 61lheptane, and bicycl o[ 2. 2. 11hept ane- 2- et hy1l- 6-
met hoxytricyclo[2.2.1.0.2. 6] heptane. Essential oils (and ingredients

t her eof ) @fwﬁb@"ﬂﬁécﬁéﬁ%l sfucRgEd dé%ﬁ@edq{&?elﬁ E@cg)hﬁﬁ%eﬁb RYGR c@{%fl?_Pﬁﬁ{nQ‘ nt oil,
peppermnt oil, lenon oil, orange oil, sage oil, rosemar , Ci nnanon

oi |, pi megtthyseihiral g¢meramptndingthe @tneteomp@ﬁnwlla poid formi(hg egfgwr@élrrpaﬂv |, clove
Oll and eucalX 1tolflnser10ali ure XI‘ as%ereo er:li“lcsé ure%an e(%ljﬁll nIXeI‘SUI tdabl €

concent ratlon i agen IB 8 a er une fornul ation. In
certain eméze@lsmic&mxalr@eanaﬁﬁoxﬂcgE:rﬁndmyedeﬁheﬁﬁﬁmrds rRabeRRceat hat i on from
about 0.01%to about 10% for exanple fram about 0.02%to about 1% or for

exanpl e f i ABOMCNPIEBEBRYS AHBLEOIBCBYS UFiBD 1MIARAR [CCORIIASAY FBFY descri bed

herei n n@@sﬂe@ﬂﬂlﬁ}_ﬂest\fb@tkﬂo&m tb BRMKITRY afRlR1 PhefcokPBLMSTHIY AQNGENEL at i on of
N- hal ogenat ed or di hal ogenat ed am ne conpound at a certal n tenperature

or t errperS@mrﬂ]etalﬁtamg@C tves including i aned dpun thofetq form andmakiuees therenll at i ons
descri bedA&%Ecﬁh%%é@c}?e%?&ﬁ ctlgrg?/ﬁ%)tlapcl ﬁer&ﬁ eﬂaﬁ 6ssﬁl§%‘{gllftfn%£né‘b°”t 25

C. In certain I ons rray rty. F
exanpl e, ﬂormsmfetheﬂhl@tdatezbcmnpdundmﬂkahpcmmés oeg 6X1Btbﬁdnshﬂr‘l’md’foﬁn£asatzell east 90%

stable for about 25 . n anot her enbodi nent,

f or Midl at i B8 Vatggg?rﬁﬁeﬂcﬂg %’ﬁg’gfeé i3 30485 NopYeSt abl e for at | east 30 days
at about 2B8 G- SuitAbl¥ 841tsahfiede @FRAHWIRNYS) acfidau] atshid) $orfR8 Gidhagstchigs ei n may
be at | east 90% stable for at |east 60 days at about 25 C. The stabl lity of

a given fasidnireh isdydeeplordscigemerdirogiconid Relusigraeide tilrig aod. phphenat ed or
N, N- di hal &%Qﬂ%g‘g 128 180 Hpéjrgﬁﬂgaﬁ | TR G ér!:%ﬁ]g Iaélﬁ l;u?ﬁlc LIdrul ation.

Stability, escri be her eln’” 1S a SO genera nctién of storage
time and prepnpmpatldrlmxa{uﬁé)aﬁa]ﬁc@peremeptbpmynﬁmvl gi)a;bhct adig, pyrwofid dcéd of

forrrulatlosof N-di chl or,0- - drreth rine C-422") i.n gellan gum
wi t h'>and ]\%HCH’S% Vélﬁfd‘f‘ (o “H%%F éﬂ?asflé‘”’(“é i‘cﬁ%("i‘ﬂ?if E‘é{%gfﬂlnﬁﬁ‘bunt s.

Ref er ri ntadd) tdriaic adidy cidticfaoldbdizbicQBidO8s- (ﬂh%ﬁyﬂeﬁ&oy@&nﬂﬁa adiB, @rrd¥eié W W)
gellan gumis at | east 90% stable for over 70 days at 25terrper atures of 2-8

C, 25 C, aif mpodetic agidymethyanesul{piir peig, eﬁh@ﬁwl@@%ﬁ@ ke liguitgaic 1B-D f or
ot her f Ore%&H Qtﬂiﬁf&?eth%mﬁc]nﬁ:@écrw @k 8&%119&1%% e dnBRILE) RnfRYoRE abﬁ%ed to

control, e to increasé or decrease the rate (or to delay’ or
qui cken theaphﬂmyswffonrceﬂcelaéeoloénesllriémmcudnccmplmraﬂfommw|4d to the area or

myal i ont e hlE TRl i ona O RS sRiBinplieBic cP B RO ons i o

Noveon AAxcid, D%Mﬁﬁﬁmpbblld l(ertMy Butglal:etl)c acfd, Guryd s@hﬁi&sacmgmc@naﬁ e¢igul ati on of
0. 3% NVC- 422 vv/%cl in O. 1% hyal uroni ¢ aci.d rel eased NVC 422 nore
rapi dly tHBRMI ¢ ﬁﬁ@rawr&ﬁhﬁ ﬁlC&AIdls*’é]éVhC%ﬁlﬂj stepi¢ 2qidrncaiciasih pil e 2 gel | an

gum (" GGMiRe, ﬁﬁli@@ys@(gwwgné%efmd’aﬁnféﬁrﬂ%ly(% Edltg fo@heﬁh@ié’ﬁ ah Qéﬁhc%oﬁan be used

to slow the release of NYC-422 in cerfain formulations. Thus, formul ations
u5| ng gel prasenguthapadert yanpewnl atthaics deplesed b e nptdl iim g sageatksli il forand
%ut sucrose ﬂlol aurate, may be used to nod Lat e the . rel ease of active

agen an alKaline earth ion, or an alumin®im ion; of coordinates with an 6rganic base suc

ethanolamine, diethanolamine, triethanolamine, N-methylglucamine and the like, made

by conventional chemical means.

[0082] Examples of acid addition salts include, but are not limited to, mineral or organic

acid salts of basic residues such as substituted amides (for example, when —C(=O)NH- is

30 present) or alkali or organic salts of acidic residues (for example, when -OP(=0)(OH) is

present). Pharmaceutically acceptable salts include, but are not limited to, hydrohalides,
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[ 00105] Formul ati ons descri bed herein may be sterilized, for exanple, during
the preparation of a product to be applied to certain subjects, e.g.

humans. AvQenav@b32gterili zation method is as foll ows: Drspass@iansihydrat e
the polyner in purified water 10(alternatively can add mi neral salts such
as NaCl). Adjust the pH by adding HClL or NaOH to the target pH or could be
adj usted at the end of the process. C ose the vessel and adjust the heating
systeni pressure system Initiate heating while m xing (slow mxing). As
soon as ts*&?faﬁe@,ﬁﬂc%oshﬁﬁ'ﬁ@@(q%t@frﬁry SnhERERRIfakSembRentrFRied programm ng or
manual |y keep at the target terfperature (preferably 125 C) for the

suf fi ci entplucresgtipnatds, nifrates,ipirespthates, aaaénteshacctatgsgtiets.stxelaldsi pareiates,  Cool

i oductLorg ARBIrEke aPr by Bt Eor b LQRERERE R B D1 R

i ngr edi enbsludd als petigtirgoblotis, suUbitib, Elogghokit ziimg atidl deticaiehambadonico t he
batch whil e m xj ng. Regd tlﬂ% pH (usi nq} an | n-vessel installed, prope or

taki Ag sdAPERSUPHCgREbAETEIPN Gt RYFPROG UoBIIacK: g¥gliciapish Sucagaistd t he pH by
addi ng HGlinRFic Na@Pahy biReSdcgdsi | e filters while 20m xing. Fill the containers
using Ni trogen pressure and the aseptic fill system [OOIOGLAn alternative
met hod of (088 rliipts phsuileble galessare fuindt lpoexantply, ik ddicege e gl floPhaws:Scf.00107] use
a val i dat f ks eay) radiat i j nal, cont ai ners
with the Srbalap Eaend MR e Sfklec A b AR0 L Pl R OO S L ).

| rradi at eHérueicRopy @ dist dditidnh BippidcbtodlVilpaak &gWilkinaPhaladiphip RoY, (2008),vi dual
cont ai ner usj t he tabl i shed par.anmeters. [00108] Fornul ati ons descri bed
hor 6n ey Pod e 38 S RPichREs Gua De ORI AP PORI B catt on fo a

subj ect, @0gh1PEUSRRMALIdNE dascABENRIcifToRpAEIHeIoR thod sakdiR@lb BescaelliAbect i on
caused by a bacterial, a mcrobial, a sporal, a fungal or a viral activity,
t he 30met368scdnprblsianghatidebagricalliag pgantonapbe based ot dedpNaviggpomt of the
formul at| @fiink bxlifed SRR ANUE blith Mk Yotk AR Mebhigh! Or 1 nat ed

am ne conpounds show anti m crobial activity against virus, bacteria, and
fungus. Sdgipate, @lciln algowtee hgal carraBicoan, gvadedolChiemiyé t¢lluldsan(ely. nicf(yl) 196- 98

(2009); and H P. H r et al. hthalmc Res., 43, 145-52 (2010). The
{or il at G “aluet Y aEnEraheeBy ST e Bt R Pk U uo SRS b ¢ er

i mproved Qithespaidexabid, Polldex st $halo0edrik, elet@se Wadlard sign, aBtlAddmh,0bi al agent,
and 5ot her properties in conparison to application of the antim crobial
agent wi thanotiecid ged 1elay! elyeneminprlysanst lop iR Peani s arasi? BeUBpPRTied to
external Qrih NhekNthar WaltAfEEc BhsclofRiRe Aberfk I%H%b@ﬁ}lfateﬁ% RofSulthi&. Ski n,
hair, and nails, to nucous nmenbranes stich as the buccal nucosa, esophageal
mucosa, Ja88yliChamipasesuliarties tulfrdd ghyossainoglytaci(okly) snngosal ofarchhinmucosa,

br ongchi al cosa, uteripne nmucosa, and other areas . he body including the
oye 7 our delFR e e Qe VG R Ae Fad ShaRam e fl, AdRofin 5P ot

0. 05% t 0 @hodie &% NUCHdRZdUansibBlEach 00 BHich@a@bosUlIfadidbif @hdiable gismonw t h or

wi t hout about 0,001%to about 1% SML nay be used in a nmethod to treat a
bact eri a!anérq_u@li‘tf%ﬁ- infection of the eye, e.g. bacterial or viral

conj UnCt'[]‘()béé]s}’lyaflli‘r@ni%&h?&ls&%ﬂéﬁh?élﬂ&né@@i‘ﬁyaﬁfr&{a'téjgs ahgldienbhve amount of
the formulation to the eye, for exanple, as an eye drop. ‘15[00109] Si nce

gel - i nduciubigted gtyicosssninegfydse. plyalgeman isrtobpabddyolfl)-gludgronicacidiand)-Dns

descyri bed herei n ma nder go li.gui d-t 0- tr i{i,0n whe elivered into
or O a 1SSl Dlithe I RL AR Ber g el 4 WpEPT APRMER e ool ed t o
the eye aSyaudoh&fiidadl bdrR6POVAIsadthgtdesrepdatLif 16@H. ACk nigrallp €oapdn nugh a

formul ati on may increase residency tine of the antimcrobial conpound in
the eye iWSesmpaeodh sueh ot Hdh crbitags) aaditnylreashgPes] The f or nul at i ons

descri bedohgraidaABYmAL § HaRe-sHBBR RN sAch@ficQroRREL bPpRnsMBPEMILEL,
prophyl actic, personal care, or cosretic article, such as a hand sanitizer,
an ant i milerotichre washisof far ekedanornsedehinidesbinehdiappnpérsppscanelegie,

deodgr a”tOneagl&cﬂpqn?caiciéﬁbﬁc&%, é@ﬁ%ﬁ ﬂfcéée%&‘é%lﬁ%& THR ¢ &g'@heoﬂﬁ? rmy €Y€
drop, a contact l'ens cleaner’ or c &ani ng solution, a body wash, an acne

t r eat mentofaellangum acyeary shigktly, dorf expinpicnéepoidih e ne therdegiee tg which the
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25shanpoo, a nout hwash, or a dental rinse. [00111] The formul ati ons
descri bed herein may al so be useful in other applications, including
cont rol | iwgQ 20r1/e9extuci ng m crobial growh (or killing viPas/USh@aessizn, or
fungi) in a solution or on a surface, e.g. as a contact |ens cleaner,
surgical preparation including surgical site preparation and surgical

i nstrunment disinfection, 30nedical device and instrunent disinfection,
dental instrunments disinfection and application in food sanitation

inclu d in %lﬁiéu?(')rﬁé 864 ikuRhliRH Rxfiﬁicx%ri@ﬁses%ﬁs. Eaﬁanf‘gﬁ%{fﬁ le?bremél? reffyétﬁ’% ia_p ns
described herein may be used to prevent, treat, or reduce bacterial

col oni zatlowrisakdtlenn fasming deksgatshat evdiableamtivdiyoés, highend tays aa comerand

occl usi on, of a.cathet er : urd nary catheter. a cepntral .venQus catheter
or 2 per NoRGrR ST plfydl Rl el BT b o8 PR R N, G
devi ce pr@ifien pomSoiedy sof winy Ziatticp Aorahditie REk LUgirginicale rabGueththemdidfogas conpri se

rinsing, shing Qr otherw se exposing the nedical device to the.

f or mil at | Yrés(SLERORSS p AGSS quﬁeWgo)%ttW%urFﬁrﬁEfﬂfaé‘tguWS%?ﬁ%ﬂftﬁé" BT Nilfevi ce) .
EXAMPLES Exaimtifg dihim&elik@RicEumnuroforh@in @ngiuid 09%3idli50 it laatdares) of

N, N-di chl oro-2, 2-di met hyl tauri ne ("NVC-422") in gellan 10gum were prepared
as i ndi cat@giuin Hragees evuibiTabinpaal yidd|strass, Gun foiteniiess Wiink mupide

T SR B L BT S O 2
particulate matter since, provided the stress exerted by the action of gravity on the

10 particles is less than the yield stress, the suspension will remain stable. Other important
properties of gellan gum fluid gels are the setting temperature, degree of structure and
thermal stability. All of these properties are dependent upon the concentration of gellan
gum and the type and concentration of gelling ions. Gellan gum is commercially
available from CP Kelco (Atlanta, GA), owned by J.M. Huber Corporation. Gellan gum

15 is available in two forms: high-acyl (“HA”) and low-acyl (“LLA”). Both of these forms
are suitable for use in the formulations described herein.

[0088] Formulations may be formed using one or more N-halogenated or N,N-
dihalogenated amine compound and one or more gelling agent in a variety of
concentrations in an aqueous solution. Concentrations of N-halogenated or N, N-

20 dihalogenated amine compound may range from about 0.01% to about 10% (w/w), for
example, from about 0.05% to about 5%, for example from about 0.1% to about 1%.
Concentrations of gelling agents may range from about 0.05% to about 3% (w/w), for
example from about 0.1% to about 2% (w/w).

[0089] Suitable ions for gelling the formulations described herein are cations, including

25 monovalent, divalent, and trivalent cations. Suitable cations include, for example,
sodium, potassium, magnesium, calcium, strontium, manganese, iron, copper, and zinc.
These and other cations may be present in bodily fluids, e.g. lacrimal fluid, urine, sweat,
and fluids present in the ear, nose, sinus, lungs, rectum, vagina, etc. Formulations may
therefore undergo a liquid-to-gel transformation when applied to certain bodily tissues,

30 e.g. the skin, the eye, ear, nose, sinus, lungs, rectum, vagina, other mucous membranes,

and wounds, sores or cuts.
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in 0.2% NaCl /3% mannitol, pH 4 0.296 4.45 277 0.3% NVC-422/0.2% G5 in 0.2%
NaCl / 3% mannitol, pH 5 0.299 5.12 272 0. 3% NVC-422/0.2% G& 0.01% SM_ in
0. 2% NaClwe%Zonmenemi2eol , pH 5 0.299 5.03 278 0. 3% NVC- 422p0TARRGE023519. 2%
NaCl / 3% mannitol, pH 7 0.299 6.26 274 0. 3% NVC-422/0.2% G& 0.01% SM_ in
0.2% NaCl /3% mannitol, pH 7 0.299 6.70 276 [00113] Abbrevi ations: NVC 422:
N, N-di chl oro- 2, 2-di net hyl tauri ne; GG gellan

[0090] The formulations described herein were generally prepared as follows. Polymer

was hydrated slowly in purified water with or without common pharmaceutical excipients

such as sodium chloride, salts, and buffers. Tonicity agents and/or permeation enhancers

were also introduced to the solutions at this stage. For some formulations, e.g. gellan

5 gum formulations, the solutions were heated to about 60 °C and stirred to speed up

dissolution of the polymer. The mixtures were cooled to room temperature once the

polymer was dissolved and the solution became clear. The pH of the polymer solutions

was optionally adjusted at this stage, using 0.IN NaOH or 0.IN HCl. A N-halogenated

or N,N-dihalogenated amine compound (e.g. N,N-dichloro-2,2-dimethyltaurine, or

10 “NVC-422") was then added to the polymer solutions. The solutions were then mixed
and the pH was again optionally adjusted as above.

[0091] The formulations or compositions described herein may include one or more other
constituents, including a solvent, co-solvent, humectant, film-forming agent, carrier,
permeation enhancer, plasticizer, or other inactive ingredients, and combinations thereof.

15 For example, formulations described herein may also include polymers such as N-
vinylpyrrolidone, dimethylacrylamide, acrylic acid, methacrylic acid, maleic anhydride,
vinylsulfonic acid, styrenecarboxylic acid, 2-acrylamido-2-methylpropanesulfonic acid,
vinylphosphonic acid, and 2-methacryloyloxyethylsulfonic acid.

[0092] The formulations may be altered with suitable acids and bases, for example with

20 HC1 and NaOH, as stated above. In various embodiments, the formulations may have a
pH from about 3 to about 9, e.g. from about 3 to about 7, e.g. about 4.3 to about 6.7.

[0093] Suitable solvents and co-solvents include water, alcohols (e.g. methanol, ethanol,
propanols, etc.), and other solvents in which the N-halogenated and/or N,N-dihalogenated
amine compounds and perfume agents are soluble.

25 [0094] Formulations may include salts and buffers. For example, a saline solution (e.g.

NaCl) may be used. Suitable buffers include, but are not limited to, Clark and Lubs
solutions, pH 2.2-4.0 (Bower and Bates, J. Res Natn. Bur. Stand. 55, 197 (1955));
beta,beta-dimethylglutaric acid-NaOH buffer solutions, pH 3.2-7.0 (Stafford, Watson,
and Rand, BBA 18, 318 (1955)); sodium acetate-acetic acid buffer solutions, pH 3.7-5.6;

30 succinic acid-NaOH buffer solutions, pH 3.8-6.0 (Gomeri, Meth. Enzymol. 1, 141
(1955)); sodium cacodylate-HC1 buffer solutions, pH 5.0-7.0 (Pumel, Bull. Soc. Chim.
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gum SM.: sucrose nonol aurate. 15[00114] These fornul ati ons were prepared as
follows. A solution was prepared by introducing 0.4 g NaCl and 6 g of

manni t ol wo 2a1leaker. 180 g of water was added and the ®olrotSzan/oass3 stirred
until the contents were di ssolved. The pH of the solutions were adjusted to
t he indicated values using 1IN HCl1 or 1N NaCH. The sol ution was then brought
to 200 m by adding additional water. 80 g of this solution was poured into
a 100 20m bottle, to which 0.16 g gellan gum was added. The sol uti on was
stirred @fél.@@?ﬁ@%@&%)ﬁ%&‘ﬂP@E’-N@{%JBuffe??ol&%déhb}@@st-ﬂ@ pesn&i &1 to the

eye. The solution was then cooled to roomtenperature. The pH of the
sol uti on Ywensany, tle dinagal. A, 145(1AgDUdedtasgomdipithalde/E1(5 opdt3i (be ks
transferred t.o g. | &, . Qi 63 f, NVC-422 s added. The
soutt on G BppRE SRRt b FEMIaR et Rule B G EERalRe Rt
f or mul at i ghespraeNaOH] pig 6 Sk pHIML o sOHekic acid el 7and pHER0 pic Was ¥ i nal |y
adj usted, .as needed. 5[00115] Formul ations using gel]an gu hi gh acyl)
wer e Spr eparge ;i i T%%PP%.%E% |§%r§?ysm¢a|alﬁlaﬁﬁ%l Rt pevhic m“%ais
[ 00116] Forgzul at1i gRsioof1) N, N-di chl oro- 2, 2-di met hyl taurine ("NVC 422") in
hyal uronic acid were prepared as indicated in Table 1B. Table 1B:
Hyal ur oni [©02di lprmplaiomsadepesibed Boicmunay #leninkide apoormyre @erodatgn fgent
Perneati o 9 icit: - 0.1 % HA
None 4.9 n%%ﬁ)?f%{ha@ﬁs: g@f%ﬁ%%gﬁé%&)gn @i%%ﬂ&er?ﬁlgfu§é s&cf‘ése%nopauga%g

(SML), sucrose monostearate (SMS), and dodecyl maltoside (DDM). Other suitable

10 permeations enhancers may include, but are not limited, to sodium lauryl sulfate,
dimethylsulfoxide, dimethyl formamide, N,N-dimethylacetamide, polyethylene glycol
monolaurate, glycerol monolaurate, lecithin, lower alkanols such as ethanol, 1-substituted
azacycloheptan-2-ones such as 1-dodecylazacycloheptan-2-one, SEPA® (Macrochem
Co., Lexington, MA), cholic acid, taurocholic acid, bile-salt type enhancers, and

15 surfactants such as Tergitol®, Nonoxynol-9®, and TWEEN-80®. The concentration of
permeation enhancers may range from about 0% to about 10%, e.g. about 0.001% to
about 1%, e.g. from about 0.01% to about 0.1%.

[0096] The tonicity of formulations may be adjusted to a desired level using one or more
tonicity agents. For example, tonicity may be adjusted so that the formulations are

20 approximately isotonic with the cells of tissues to which the formulation will be applied.
Formulations may also be hypotonic or hypertonic. Suitable tonicity agents include, for
example, choline chloride, sodium chloride, potassium chloride, dextrose, glycerine,
glycerol, propylene glycol, lactose, mannitol, sorbitol, and sucrose. Other suitable
tonicity agents may be used. When formulations described herein are to be used in

25 ophthalmic applications, for example as eye drops or a similar product, tonicity agents
may be used to adjust the osmolarity of formulations from about 250 to about 350
mOsm/kg, for example from about 260 to about 340 mOsm/kg, for example from about
270 to about 290 mOsm/kg. These and other ranges of tonicity may be used for
ophthalmic and other applications.

30 [0097] Formulations described herein may also include photostabilizing agents and/or

ultraviolet ray-absorbing agents. Such agents include, by way of example, ZnO, TiO»,
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0.1 %HA 0.01 SM. 4.9 g mannitol 0C2 846-Sl-145 0.326 0.1 % HA 0.05 SML
4.9 g mannitol 0C3 846-SI-145 0.326 0.1 % HA 0.01 DDM 4.9 g nanni t ol
o4 WO 2011/097324 PCT/US2011/023513

and ZrO,. Organic agents known to block UVA and UVB rays may also be used,
including, for example, commercial sunscreen compositions such as
paramethoxycinnamic acid esters such as 2-ethylhexyl paramethoxycinnamate,
(commonly referred to as octyl methoxycinnamate or PARSOL MCX, octyl salicylate,

5 and oxybenzone), dibenzoylmethane derivatives, particularly 4-(1,1-dimethylethyl)-4'-
methoxydibenzoylmethane (also called avobenzone, sold under the brand name PARSOL
1789). Other examples include p-aminobenzoic acid; anthranilate; dibenzoylmethane;
salicylate; cinnamic acid; dihydroxycinnamic acid; camphor; trihydroxycinnamic acid;
dibenzalacetone naphtholsulfonate; benzalacetophenone naphtholsulfonate; dihydroxy-

10 naphthoic acid; o-hydroxydiphenyldisulfonate; p-hydroxydiphenyldisulfonate; coumarin;
diazole derivatives; quinine derivatives; quinoline derivatives; hydroxy-substituted
benzophenone derivatives; methoxy-substituted benzophenone derivatives; uric acid
derivatives; vilouric acid derivatives; tannic acid; hydroquinone; benzophenone; 1,3,5-
triazine derivatives; phenyldibenzimidazole tetrasulfonate; terephthalylidene dicamphor

15 sulfonic acid; methylene bis-benzotriazolyl tetramethylbutylphenol; bis-
ethylhexyloxyphenol methoxyphenyl triazine; diethylamino hydroxybenzoly hexyl
benzoate; benzene 1,4-di(3-methylidene-10-camphosulfonic acid (MEXORYL SX®,
L'Oreal, Clichy, France) (described in U.S. Pat. No. 4,585,597), drometriazole trisiloxane
(MEXORYL XL®, [.'Oreal, Clichy, France) (described in U.S. Pat. No. 4,585,597),

20 methylene-bis-benzotriazoyl tetramethylbutylphenol (bisoctrizole, TINOSORB M®,
Ciba Specialty Chemicals, Basel, Switzerland) (described in U.S. Pat. Nos. 5,869,030;
5,980,872; and 6,521,217), and bis-ethylhexyloxyphenol methoxyphenol triazine
(anisotriazine, TINOSORB S®, Ciba Specialty Chemicals) (described in U.S. Pat. Nos.
5,869,030; 5,980,872; and 6,521,217), and salts and derivatives thereof, and

25 combinations of the foregoing.

[0098] Formulations described herein may also include pharmaceutically acceptable
excipients which can be found in Remington: The Science and Practice of Pharmacy, R.
Hendrickson, ed., 21st edition, Lippincott, Williams & Wilkins, Philadelphia, PA, (2005)
at pages 317-318, which is herein incorporated by reference in its entirety.

30 [0099] In certain embodiments, formulations may assume forms other than a gel,

including suspensions, emulsions, ointments, creams, gels, lotions, pastes, and the like, as
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846-Sl-145 0.326 0.1 % HA 0.05 DDM 4.9 g manni tol 005 846- Sl - 145 0. 326
0.1 %HA 0.01 SM5 4.9 g mannitol 006 846- Sl -145 0.326 0.1 % HA 0.05 SMS
WO 2011/097324 PCT/US2011/023513

well as powders, mixtures of powders and the like, emulsions, suspensions as well as
solutions and gaseous formulations, such as aerosols.

[00100] For certain applications, it may be desirable to impart a pleasant smell to,
or to mask an unpleasant smell of, formulations comprising an N-halogenated or N,N-

5 dihalogenated amine compound. Accordingly, in another aspect, a formulation may
comprise one or more N-halogenated or N,N-dihalogenated amine compounds described
herein, one or more saccharide-based gelling agents, and one or more perfume agents
(i.e. fragrances, colognes, or perfumes). Any type of perfume agent compatible with the
N-halogenated and N, N-dihalogenated amine formulations may be used. Such perfume

10 agents will generally be in an aqueous solvent (e.g. water with or without acids, bases,
buffers, etc.) but may also be formulated using other solvents, co-solvents, excipients,
etc. described herein. Suitable perfume agents include alcohols, aldehydes, ketones,
nitriles, and esters used in or known as perfumes and fragrances. Examples of suitable
perfume agents include, without limitation, menthol, anethole, carvone, eugenol,

15 limonene, ocimene, n-decylalcohol, citronellol, alpha-terpineol, methyl salicylate, methyl
acetate, citronellyl acetate, cineole (e.g. 1,8-cineol, also known as eucalyptol), camphor,
linalool, ethyl linalool, vanillin, thymol, isoamyl phenyl ether, isoborneol, isoborneol
methyl ether, 2,2-dimethylbicyclo[2.2.1 Jheptane-3-carboxylic acid methyl ester, 2-
tertiary pentyl cyclohexanyl acetate, 7-octen-2-01-2,6- dimethyl acetate, 1-methyl-4-

20 isopropyl cyclohexan-8-y1 acetate, tetrahydrogeraniol, 2,6- dimethylheptan-2-ol,
diphenyl methane, diphenyl oxide, alpha-fenchyl acetate, 1,3- dioxane-2,4,6-trimethyl-4-
phenyl, 4-methyl-2-(2-methylpropyl)tetrahydro-2H-pyran-4-ol, ethyl
tricyclo[5.2.1.0.2,6]decan-2-carboxylate, 2-methyldecanonitrile, 2-buty1-4,4,6-trimethyl-
1,3-dioxane, 2-butyl-4,4,6-trimethy1-1,3-dioxane, limetol, 3,12-tridecadiene nitrile,

25 methyl lavender ketone, octanal dimethyl acetal, orange flower ether (i.e. 4-(1-methoxy-1-
methylethyl)-1-methylcyclohexene), p-tertiary butyl cyclohexanol, benzene pentanol, 3-
octanol, 3,7-dimethyl-3-octanol, 2,6-dimethyl-2-octanol, phenylethyl alcohol, 2-
octanone, 3-octanone, thymyl methyl ether, ortho-tertiary butyl cyclohexanyl acetate,
benzene, [2-(1-ethoxyethoxy) ethyl-1-ethoxy-1-(2-phenylethoxy)ethane, cyclohexyl

30 phenyl ethyl ether, 1-(4-isopropylcyclohexyl)ethanol, bicyclo[2.2.1 Jheptane-2-ethyl-5-
methoxytricyclo[2.2.1.0.2.6]heptane, and bicyclo[2.2.1]heptane-2-ethy1-6-
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4.9 g mannitol 007 10[ 00117] Abbr evi ati ons: NVC-422:

N, N-di chl oro- 2, 2-di net hyl tauri ne; HA: hyal uronic acid; SM.: sucrose

nonol aur awe;200BW32docecyl nal t osi de; SMS: sucrose NDNOSPEAMNBRE.1/023513
[00118] These formul ati ons were prepared as follows: 1.0 g hyaluronic acid
was introduced to a beaker to which 500 Ml water was slowy added and
stirred overnight. 15The indicated anmounts mannitol, NaCl, NVC 422, and,
optionally, SM. were introduced into a beaker and the 0.2% gellan gum

sol uti on M@tﬁo?}qg@ﬂlé[@.ﬂlﬁﬁﬂgﬁle%tgnel%s&ti‘af OH%QHIH fn%f&dieﬁ{slthé?éoﬁ Bﬁﬁ@nts ] ]
formul ati ons Had "a pH of about 6.8. Example 2: Killing P. mrabilis in a
Cat het er i ysedirBpcaididws alvbliegrande®GudiodsMptdrount capdrereninget lgheadeborangdel was
modi 11 ed [, SR oG L8t @O pimdVES DRY AN FHZYRY 00y, 340, 494- 501
(1999). EacR Cat het er Fip’fﬂﬁ-%}?r one cat el%ero)n was inserted into its
own gl asswinagibear oil,Reivenil] @1 dnaillmonsil wetyealddbdseddwi th 10 nmL sterile water

to secure e catheter a seal the outlet fromthe gl ass chanber. Each
gl as$ cha&Q@Q(?llwas iwc%nt%ﬁ%aowwwm THETG RENINPECPOBS4En f BETIUMG at 35C

under st afolRule@a hicosn tRbadihRWs PasdBialocAlh Blent ilaQ¥n@hmudtidd fi ci al
urine medi um (pH 6 é) at 0.5 5nL/mn was initiated for 30 mn prior to
9

instill atfron ab\ﬁ)qtl@-()@ togibogk INGGLgxxainplegronypigal DQR%garnbe¥d 1(hiogforacyl ) at pH
4 in one &famﬁ) efrcﬁ@ﬁ%‘?b%)ﬁ%%m%@ﬁtﬂ%@%% saline at pH4 in the other, for 30
. ity i

mm Fl ow was en resune nstillation was perforned for another 7
days. Fol[001%21g bl dtkdgenuditionatiésetingd latreiatiag be Statkryhatis,ahest menstaias not

instilled on the final . day) t het ers re.removed fromthe glass chanbers.
Cat HAt er SRR €O RSB USREY RO Aty 961 T GibabEERNG 45T CUBRMPE 3y 10-1of

serial didehinafap@adrddratBsbratilcah®e WeF £cdrisihadied opy@ens@ble at 35C and
CFUs were counted. [00120] Results: Encrustation around the catheter eyehol e

and i n t herhuaeenswascrivbd berviaduadttleast 5 stahle fort ddast Ghassatahaytizer’Cand
cat het er fre t.ed \gn 3.h
8 Qdl,

cat het er du&"1'6 “Bi"8¢ Elé%%!. %O%Fe%iélag()lsgl%gy&?aﬁvg gygglg r Sirt]a(‘r)loi]ltitl?fin ggrrl‘gégn%’ 1ienh rngeggihnt(:: ? ieais ed
to 9 (frosmmdidentJofahla@dns abatibe®hereiNaren ¢eassI(@h s@ble dsraly st dachours at
15 about 25 °C. In another embodiment, formulations described herein are at least 90%
stable for at least 30 days at about 25 °C. In yet other embodiments, formulations
described herein may be at least 90% stable for at least 60 days at about 25 °C. The
stability of a given formulation depends generally on the particular N-halogenated or
N,N-dihalogenated amine compound and polymer used in the formulation. Stability, as
20 described herein, is also generally a function of storage time and temperature.
[00103] Figures 1A-D show stability profiles of formulations of N,N-dichloro-2,2-
dimethyltaurine (“NVC-422”) in gellan gum with and without sucrose monolaurate
(SML), in the indicated amounts. Referring to Fig. 1A, a formulation of 0.3% (w/w)
NVC-422 in 0.2% (w/w) gellan gum is at least 90% stable for over 70 days at
25 temperatures of 2-8 °C, 25 °C, and 40 °C. Similar stability profiles are shown in Figs.
1B-D for other formulations.
[00104] Formulations described herein may be used to control, for example to
increase or decrease the rate (or to delay or quicken the onset) of release of the
antimicrobial compound to the area or surface of interest. Fig. 3 shows release profiles of

30 gellan gum and hyaluronic acid formulations of NVC-422 in comparison to formulations

in Noveon AA-1 polycarbophil (“AA-1 gel”). Fig. 3 shows that a formulation of 0.3%
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catheter eyehole or in the lumen of the glass chanber/catheter treated with
0.2% NYC-422 in 0.1% Cel l an gum HA was observed. Unlike the saline-only
treated cwOhlet#9732uhi s catheter did not becone bl ocked WCThispoijoes’si®2 h
test period, with pH of urine at 192 h renained at pH 6. The average

biofil mdensity of the catheters is showm in Fig. 2. 20Exanpl e 3: Rel ease
of Active from Fornulation [00121] The rel ease profile of topical

formul ati ons using dialysis nenbrane (cut off -2000 Dalton) was perforned

as foll OV‘ﬁVCE@QW/V@} iinQﬁIS% (w/wg hyalur(Fn% 5@1{!1 Alida00 Ny C8A0-Rbre @dl GHan(:0. 3%
NVC- 422/ 0. 1% hyal uronic a) 25Fornul ation I1: 846-Sl-145-0 0.3%
NVC- 422/ Obotrdslhyer nrohilezeh a0d 0modosnulatifommi? gtliaorgui (“GGA46-reltasgd- 0C1 (0. 3%

NVC- 422 i ) 6% AA-1.0el. 0, 3% ornul ati V;

bio. o - 62y B RTtahas”s S i oMacen st R Y vo
2011/ 097 32ARETEAISR (it ihh DR3AL 3T Huey Mot bt @R uMng §diGenSlunSehdGABoBYadWE: 422 in

0. 006% AA-1 | 0.2% HPMC) . Formul ati on VI: 846-Sl-68-0C2(0. 3% NVC-422 in

0. 006% Mhiggﬁpg pEeabs, mﬁ%%w&%@mwsw%r%iwWS?C% BOgWNREtE22 in 0. 2%
Cel | an GuRads aE@vmskat i on Dose applied Weight 1 Fornulation I 5000_,

~500mg 2 [00105] Formulations described herein may be sterilized, for example, during the

preparation of a product to be applied to certain subjects, €.g. humans. A general
sterilization method is as follows: Disperse and hydrate the polymer in purified water

10 (alternatively can add mineral salts such as NaCl). Adjust the pH by adding HCl or
NaOH to the target pH or could be adjusted at the end of the process. Close the vessel
and adjust the heating system/pressure system. Initiate heating while mixing (slow
mixing). As soon as the target temperature is reached, use the automated programming
or manually keep at the target temperature (preferably 125 °C) for the sufficient length of

15 time to reach the targeted sterilization. Cool down the vessel (batch) slowly while under
Nitrogen pressure to prevent introduction of ambient (dirty) air into the vessel. Add the
remaining ingredients via special ports (with sterilizing filter attached) to the batch while

mixing. Read the pH (using an in-vessel installed probe or taking samples via protected

port not to break sterility). Adjust the pH by adding HCl or NaOH via sterile filters while

20 mixing. Fill the containers using Nitrogen pressure and the aseptic fill system.
[00106] An alternative method of sterilization uses radiation, for example, as
follows:
[00107] use a validated process of gamma (or X-ray) radiation for final containers

with the product (dose and Gray level configured by validation studies). Irradiate the

25 product in their final packaging as a group or individual container using the established
parameters.
[00108] Formulations described herein may be used as antimicrobial formulations

for application to a subject, and be useful in a method of preventing or treating an
infection caused by a bacterial, a microbial, a sporal, a fungal or a viral activity, the
30 method comprising the administration of an effective amount of the formulation. It has

been shown that N-chlorinated and N, N-dichlorinated amine compounds show
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Formul ation Il 5000_, -500ng 3 Formulation IIl 5000 _, -500ng 4 Fornul ation
IV 5000 , -500mg 5 Fornul ation V 5000 , -500mg 6 Fornmul ation VI 5000_,
-500nmg 7 worzoulm@rizen VII 5000, -500ng [00122] D al ysi sPo@Emse@nm2is23 | ayers)
(Spectral/ Por Dialysis nmenbrane, 2000Da) nounted in a Franz cell were seal ed
in place using Parafilm Dialysis nenbranes were

antimicrobial activity against virus, bacteria, and fungus. See, e.g. E. Low et al., Bioorg
Med Chem Lett. Jan 1, 19(1) 196-98 (2009); and H.P. Huemer et al., Ophthalmic Res.,
43, 145-52 (2010). The formulations described herein of these and similar compounds
may offer improved adhesion, activity, sustained release of the antimicrobial agent, and
5 other properties in comparison to application of the antimicrobial agent with no such

gelling agent. These formulations may be applied to external or internal surfaces or areas
of a subject, such as the skin, hair, and nails, to mucous membranes such as the buccal
mucosa, esophageal mucosa, gastric mucosa, intestinal mucosa, olfactory mucosa, oral
mucosa, bronchial mucosa, uterine mucosa, and other areas of the body including the eye,

10 urethra, rectum and vagina. For example, a formulation of about 0.05% to about 5%
NVC-422 in about 0.05% to about 3% gellan gum, with or without about 0.001% to
about 1% SML may be used in a method to treat a bacterial or viral infection of the eye,
e.g. bacterial or viral conjunctivitis, the method comprising administering an effective
amount of the formulation to the eye, for example, as an eye drop.

15 [00109] Since gel-inducing cations may be present in bodily fluids, formulations
described herein may undergo a liguid-to-gel transition when delivered into or on a tissue
such as the eye. For example a formulation may be applied to the eye as a liquid drop
which gels after contacting the eye. Such a formulation may increase residency time of
the antimicrobial compound in the eye in comparison to other formulations.

20 [00110] The formulations described herein may also be used on or as or part of a
therapeutic, prophylactic, personal care, or cosmetic article, such as a hand sanitizer, an
antimicrobial wash or wipe, an antimicrobial antiperspirant or deodorant, a topical skin or
wound disinfectant, a facial wash, an eye drop, a contact lens cleaner or cleaning
solution, a body wash, an acne treatment or anti-acne rinse, a feminine hygiene product, a

25 shampoo, a mouthwash, or a dental rinse.

[00111] The formulations described herein may also be useful in other
applications, including controlling or reducing microbial growth (or killing virus,
bacteria, or fungi) in a solution or on a surface, e.g. as a contact lens cleaner, surgical
preparation including surgical site preparation and surgical instrument disinfection,

30 medical device and instrument disinfection, dental instruments disinfection and

application in food sanitation including disinfection of surface areas. For example,
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kept in the Franz cell with both conpartnents filled with 0.15 M PBS (the
recei ver 1lOchanber equivalent to 5nml and the donor with 600ul). The donor
conpar t mewo 20809c2Apl et el y enptied from PBS. 500 jalL of peaals2dionmdsiat i on
was applied onto the dialysis nenbrane and then seal ed using Parafilmto
prevent evaporation and drying of the fornulation. Dosing and sanpling at
predetermned tine intervals was carried out. The entire receiver chanber
was enmptied with replacement with fresh PBS. The fornulation 15rel ease

st udy waspeRNdiGkedsdrBid ROt yShe JWETAREy MRS dEbECHRY HYFHLC using a W
detection at 252 2 nmand a Therna Bet aBasi c-18, 5u, 150 x 3 mm P/ N
71505- 153@8inobyand/vpbiulengpireeiakaddiefilinomewagtipe pfdearbidionsifag 7 m\
tetrabuty] i um hydr oxi de ( TBA H 3, 3.in 30%.acetonitrile The anmount
of - e 423 THRE LTS A Sn & PR R B ko AR BR G b Bl T v e
shown i n deny, podt, o2Gmanl & Mcdideddmat prome BeLasSI&rdten aadieherustation.
Conjunctiyal/Sclera [00123] Rabbit eyes were obtajned fromretired breed
whi t € NewPZEAMARS CaBBI s IS ERe Y AL PAL S GWO_cS’rPgé]Pee’&F&Eﬁrdﬁ@ﬁe ¥h8° showed
no si gns RfmERAGHRNESE indEYIGR HETEmuRibRRRE HeMmdti@l &6@Nt ai ni ng i sotonic
saline solution over ice. The sclera and the cornea were both dissected
fromthe intact eyes. [00124] Eye tEXAMEL.Efere nmounted in a Franz cell with
the epithelial side faci ney zere sealed in place using
Parafil m Eye tissues me?%xa&»(ﬁe}%ei P@n%ﬂln%@@%??ﬁg%‘flmmth bot h conpartnents
filled wiOhl2]15 MHeBBulatibve of ACEididiorcl2anthiatettatpuiritel (ENV(L4225)rn geiieh t he
donor with 600ul). 60 ittl of .eaéﬂ formul ati on was applied onto the eye
tissle atSHLyeicdrapgdas indigaledin Tahls Yhen seal ed using Parafilmto prevent
evaporation and drying of {is {Qr ondliad G;eR-FoRashiiéhsand sanpling at

predetermined tine intervals was carried out |l of the receiver chanber
was renoved wit htotdgseripiiemt of 1hfs BMC-gps] TRH pd Onmelarity @Ommy/Key
conduct ed for ®°hOMFI22/F8¥AH ati ohs: Formul ption 1:] 0.3% NVC-422 in P. 2%
Cel an gum For friatedtelPtite mpnnitg), 896 NVIC- 4228050 0] 2%-&el gn gunf 0201 % SML

For mul at i jeR—tld0-3%- NVl 22— i tonlcadid 15kormd atignJV:
42 Yo C422.0.2% /0.01% -SML
a

0
0. 3% NVC- T E).Q%Qfa @% anni gl,opm}-: api d/0%9%1 A Sl\ﬂ_ASCOCG For m.l|2§]'7l on Dosp
appl i ed Hye Tissué

0.3% NVC-422/0.2% GG
in 0.2% NaCl/3% mannitol, pH 5 0.299 5.12 272

V)

0.3% NVC-422/0.2% GG/0.01% SML
in 0.2% NaCl/3% mannitol, pH 5 0.299 5.03 278

0.3% NVC-422/0.2% GG
in 0.2% NaCl/3% mannitol, pH 7 0.299 6.26 274

0.3% NVC-422/0.2% GG/0.01% SML
in 0.2% NaCl/3% mannitol, pH 7 0.299 6.70 276

[00113] Abbreviations: NVC-422: N,N-dichloro-2,2-dimethyltaurine; GG: gellan
gum; SML: sucrose monolaurate.

15 [00114] These formulations were prepared as follows. A solution was prepared by
introducing 0.4 g NaCl and 6 g of mannitol to a beaker. 180 g of water was added and
the solution was stirred until the contents were dissolved. The pH of the solutions were
adjusted to the indicated values using 1IN HCl or IN NaOH. The solution was then
brought to 200 ml by adding additional water. 80 g of this solution was poured into a 100

20 ml bottle, to which 0.16 g gellan gum was added. The solution was stirred and heated to

about 60 °C until the solution turned clear to the eye. The solution was then cooled to
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Forrmul ation | 600_, x2 Cornea C2 Forrmulation Il 600_, x2 Cornea C3
Formulation Il 600 , x2 Cornea 4 Formulation IV 600 _, x2 Cornea Si
For mul at iwo 201180@24 x2 Scl era/ conjunctiva S2 For nul at i oRCITIUSB@A/0235%2
Scl eral/ conjunctiva S3 Formulation I1l 600_, x2

room temperature. The pH of the solution was adjusted again, as needed. 50 g of this
solution was transferred to a 100 ml bottle, to which 0.163 g of NVC-422 was added.
The solution was stirred and the pH was adjusted again, as needed. In formulations

containing SML, SML was then added, and the pH was finally adjusted, as needed.

5 [00115] Formulations using gellan gum HA (high acyl) were prepared similarly.
Example 1B: Hyaluronic Acid Formulations
[00116] Formulations of N,N-dichloro-2,2-dimethyltaurine (“NVC-422") in

hyaluronic acid were prepared as indicated in Table 1B.

Table 1B: Hyaluronic Acid Formulations

Formulation | NVC-422 Gelling Permeation Tonicity
(g) Agent Enhancer (%, w/v) | Agent
846-SI-145 0.326 0.1 % HA | None 4.9 g mannitol
0OCl1
846-S1-145 0.326 0.1 %9 HA | 0.01 SML 4.9 g mannitol
0C2
846-SI-145 0.326 0.1 % HA | 0.05 SML 4.9 g mannitol
0C3
846-S1-145 0.326 0.1 %9 HA | 0.01 DDM 4.9 g mannitol
0C4
846-SI-145 0.326 0.1 % HA | 0.05 DDM 4.9 g mannitol
0Cs
846-SI-145 0.326 0.1 % HA | 0.01 SMS 4.9 g mannitol
0Co6
846-SI-145 0.326 0.1 % HA | 0.05 SMS 4.9 g mannitol
oC7
10 [00117] Abbreviations: NVC-422: N,N-dichloro-2,2-dimethyltaurine; HA:
hyaluronic acid; SML: sucrose monolaurate; DDM: docecyl maltoside; SMS: sucrose
monostearate.
[00118] These formulations were prepared as follows: 1.0 g hyaluronic acid was
introduced to a beaker to which 500 ml water was slowly added and stirred overnight.
15 The indicated amounts mannitol, NaCl, NVC-422, and, optionally, SML were introduced
into a beaker and the 0.2% gellan gum solution was added to result in 100 g of solution.
All of these formulations had a pH of about 6.8.
Example 2: Killing P. mirabilis in a Catheterized Bladder Model
[00119] Method: Catheterized bladder model was modified from D.J. Stickler et
20 al., Method in Enzymology, 310, 494-501 (1999). Each catheter tip (All-Silicone
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Scl era/ conjunctiva S4 Fornulation IV 600_, x2 Scleral/conjunctiva

[ 00125] Perneati on of NVC-422 was neasured by HPLC, as described in Exanple
3. Resul twoara/hiaxan in Figs. 4A-B. 20Exanpl e 5: Anti m ecohisaét1Medsiyity of
N, N-di chl oro-2, 2-di net hyl tauri ne ("NVC 422") [00126] The anti m crobi al

activity of N, N-dichloro-2,2-dinmethyltaurine ("NVC 422")
reported, as described above. Tables 2A-B show additi onal

has been
anti m crobi al

activity of NVC 422 against a wide range of bacteria and fungi (Table 2A)
and vir us&%e(eTﬁ@Ls%n%@ed 1&9 s @%h'g‘l’a‘s§ &'haﬁ{belr\.'_\lgtélagn bﬁl%@%k%leﬁ%iﬁﬁO

representative of the antimcrobial activity of other co

npounds of Fornul ae

I, 11, andLisierile Weibi te spoire theguthoigemdATa@ChtoutlenBo(the glhgsgrhambyiilach
Aci net obagt er, batmani i, 19608 A6 ReloRagtet £345P3G81 1G4S RidtR 4k

Ent er obact & aer ogenes

conditions to allow bacterial attachment. Flow of artificial urine medium (pH 6.1) at 0.5

5 ml./min was initiated for 30 min prior to instillation with (a) 0.2% NVC-422 in 0.1%

Gellan gum-HA (high acyl) at pH 4 in one of the chambers, or (b) 0.9% saline at pH 4 in

the other, for 30 min. Flow was then resumed. Daily instillation was performed for

another 7 days. Following blockage of catheter or after 8 days (solutions was not

instilled on the final day) catheters were removed from the glass chambers. Catheters

10 were sectioned and analyzed for viable cell counts by 10-fold serial dilutions and plated.

Plates were incubated overnight at 35°C and CFUs were counted.

[00120] Results: Encrustation around the catheter eyehole and in the lumen was

observed after 69.6 hr in the glass chamber and catheter treated with saline. Solution

could no longer flow through this catheter due to blockage. The pH of urine at in this

15 sample had increased to 9 (from an original of about 6). No encrustation around the

catheter eyehole or in the lumen of the glass chamber/catheter treated with 0.2% NVC-
422 in 0.1% Gellan gum-HA was observed. Unlike the saline-only treated catheter, this
catheter did not become blocked within the 192 h test period, with pH of urine at 192 h

remained at pH 6. The average biofilm density of the catheters is shown in Fig. 2.

20 Example 3: Release of Active from Formulation

[00121] The release profile of topical formulations using dialysis membrane (cut

off ~2000 Dalton) was performed as follows:

Formulations

Formulation I: 846-SI-145-OC1 (0.3% NVC-422/0.1% hyaluronic a)
25 Formulation II: 846-S1-145-OC2 (0.3% NVC-422/0.1% hyaluronic a

0.01% SML)

Formulation III: 846-S1-65-OC1 (0.3% NVC-422 in 0.006% AA-1 gel

0.3% MC)

Formulation IV: 846-SI-65-OC2 (0.3% NVC-422 in 0.006% AA-1 gel

30 0.3% MC/0.01% SML.)
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51697 0.5 Enterococcus faecalis 29212 0.5 Enterococcus faecium|[VRE] 51559
0.5 Escherichia coli 25922 2 Haenophilus influenzae 49144 0.5 Klebsiella
pneunoni 02003072425 Proteus mrabilis 29245 1 PseudompoadiSa@nogismdsa
27853 1 Serratia nmarcescens 13880 1

10

15

20

Formulation V: 846-SI-68-OC1(0.3% NVC-422 in 0.006% AA-1 gel 0.2%
HPMC)
Formulation VI: 846-SI-68-OC2(0.3% NVC-422 in 0.006% AA-1 gel
0.2% HPMC/0.01% SML.)

Formulation VII: 0.3% NVC-422 in 0.2% Gellan Gum

Code Formulation Dose applied Weight

1 Formulation 1 500uL ~500mg
2 Formulation II 500uL ~500mg
3 Formulation III 500uL ~500mg
4 Formulation IV 500uL ~500mg
5 Formulation V 500uL ~500mg
6 Formulation VI 500uL ~500mg
7 Formulation VII 500uL ~500mg

[00122] Dialysis membrane (2 layers) (Spectra/Por Dialysis membrane, 2000Da)

mounted in a Franz cell were sealed in place using Parafilm. Dialysis membranes were
kept in the Franz cell with both compartments filled with 0.15 M PBS (the receiver
chamber equivalent to Sml. and the donor with 600ul). The donor compartment was
completely emptied from PBS. 500 uL of each formulation was applied onto the dialysis
membrane and then sealed using Parafilm to prevent evaporation and drying of the
formulation. Dosing and sampling at predetermined time intervals was carried out. The
entire receiver chamber was emptied with replacement with fresh PBS. The formulation
release study was conducted for 24 hours. NVC-422 was detected by HPLC using a UV
detection at 252 £ 2 nm and a Therma BetaBasic-18, S, 150 x 3 mm, P/N 71505-153030
column. Mobile phase separation was performed using 7 mN tetrabutylammonium
hydroxide (TBAH), pH 3.3 in 30% acetonitrile. The amount of NVC-422 was compared
against an NV(C-422 reference standard. Results are shown in Fig. 3.

Example 4: Permeation Across Cornea and Conjunctiva/Sclera

[00123] Rabbit eyes were obtained from retired breed white New Zealand rabbits.

Eyes were intact, with clear cornea and showed no signs of opaqueness. Eyes were
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Serratia marcescens 14756 2 Staphyl ococcus aureus 29213 2 Staphyl ococcus
aureus 6358 2 Staphyl ococcus aureus [ MRSA] 33591 4 Staphyl ococcus

epi der mi dwe 2022@8320. 25 St aphyl ococcus hom ni s 27844 4 Sraphysb@aneisus sci uri
49575 0. 12 Candi da al bi cans 10231 32 Candi da gl abrata 90030

10

15

20

shipped in vials containing isotonic saline solution over ice. The sclera and the cornea
were both dissected from the intact eyes.
[00124] Eye tissues were mounted in a Franz cell with the epithelial side facing the
donor chamber and were sealed in place using Parafilm. Eye tissues were kept in the
Franz cell with both compartments filled with 0.15 M PBS (the receiver chamber
equivalent to SmL and the donor with 600ul). 60 uL of each formulation was applied
onto the eye tissue at t=zero and t= 3 hours and then sealed using Parafilm to prevent
evaporation and drying of the formulation. Dosing and sampling at predetermined time
intervals was carried out. 1ml. of the receiver chamber was removed with replacement of
fresh PBS. The permeation study was conducted for 6 hours.
Formulations:

Formulation I: 0.3% NVC-422 in 0.2% Gelan gum

Formulation II: 0.3% NVC-422 in 0.2% Gelan gum/0.01 % SML

Formulation III: 0.3% NVC-422 in 0.1% Hyaluronic acid

Formulation IV: 0.3% NVC-422 in 0.1% Hyaluronic acid/0.01 % SML

Code Formulation Dose applied | Eye Tissue

C1 Formulation 1 60uL x2 Cornea

C2 Formulation 1I 60uL x2 Cornea

C3 Formulation III 60uL x2 Cornea

C4 Formulation IV 60uL x2 Cornea

S1 Formulation 1 60uL x2 Sclera/conjunctiva

S2 Formulation 1I 60uL x2 Sclera/conjunctiva

S3 Formulation III 60uL x2 Sclera/conjunctiva

S4 Formulation IV 60uL x2 Sclera/conjunctiva
[00125] Permeation of NVC-422 was measured by HPLC, as described in
Example 3.

Results are shown in Figs. 4A-B.
Example 5: Antimicrobial Activity of N,N-dichloro-2,2-dimethyltaurine (“NVC-422")
[00126] The antimicrobial activity of N,N-dichloro-2,2-dimethyltaurine (“NVC-

422”) has been reported, as described above. Tables 2A-B show additional antimicrobial
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16 Table 2B Concentration of NVC 422 0.001% 0.01% 0.1% 1. 0% Vi rus
Type/ Conposi ti on Log Reduction Influenza A NA 0.3 1.0 >3.8 Rhi novirus-39
NA 1.7 2W0o20732d-5 2.8 4.3 >4.3 N A PCT/US2011/023513

activity of NVC-422 against a wide range of bacteria and fungi (Table 2A) and viruses
(Table 2B). The activity of NVC-422 is expected to be representative of the

antimicrobial activity of other compounds of Formulae I, II, and III.

Table 2A

Pathogen ATCC No. MBC (micrograms/ml)

Acinetobacter baumanii 19606 4

Acinetobacter calcoaceticus | 51432 2

Enterobacter aerogenes 51697 0.5

Enterococcus faecalis 29212 0.5

Enterococcus faecium 51559 0.5

[VRE]

Escherichia coli 25922 2

Haemophilus influenzae 49144 0.5

Klebsiella pneumoniae 10031 0.25

Proteus mirabilis 29245 1

Pseudomonas aeruginosa 27853 1

Serratia marcescens 13880 1

Serratia marcescens 14756 2

Staphylococcus aureus 29213 2

Staphylococcus aureus 6358 2

Staphylococcus aureus 33591 4

[MRSA]

Staphylococcus epidermidis | 12228 0.25

Staphylococcus hominis 27844 4

Staphylococcus sciuri 49575 0.12

Candida albicans 10231 32

Candida glabrata 90030 16

5

Table 2B
Concentration of NVC-422 [ 0.001% | 0.01% 1 0.1% | 1.0%
Virus Type/Composition Log Reduction
Influenza A N/A 0.3 1.0 >3.8
Rhinovirus-39 N/A 1.7 >1.5 N/A
Ad-5 2.8 4.3 >4.3 N/A
Ad-5 + 10% tears 1.0 1.7 >3.8 N/A
HSV-1 >4.5 >4.5 N/A N/A
HSV-1 + 10% tears 4.5 >4.5 N/A N/A
( Ad5/A549 control)/ 0 0 N/A N/A
Cidofovir
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Ad-5 -F 10%tears 1.0 1.7 >3.8 NNA HSV-1 >4.5 >4.5 NA N A HSV-1 -F 10%
tears 4.5 > 4.5 NVNA NA ( Ad5/A549 control)/ G dofovir 0O 0O NANA W
2011/ 097320RCTI/0982011/ 023513 [00127] A nunber of enbodi mMeoTAISE110R3513

i nvention have been described. Nevertheless, it will be understood that
various nodifications may be nmade wi thout departing fromthe spirit and
scope of the invention. Accordingly, other enbodinents are within the scope
of the followwng Cains. Cains W claim

[00127] A number of embodiments of the invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention. Accordingly, other embodiments are

within the scope of the following Claims.
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51. A formul ation conprising an N hal ogenated or N, N-di hal ogenated am ne
conpound and a sacchari de-based gelling agent. 2. The fornulation of Claim
1, wher eiwotzha/0¥32al ogenat ed or N, N-di hal ogenat ed am ne PCoOMsSoUN@M23I503pr i Ses
a conpound of forrmula | 10A-C(R1IR2) R(CH2) nC(R3R4)-Y-ZI or a derivative

t her eof , wherein A is hydrogen, Hal NH or Hal 2N-, wherein Hal is a
hal ogen sel ected fromthe group consisting of chloro, brono and iodo;

R is hydrogen or an optionally substituted group selected fromthe group
15consi stipenef al kyl, cycloal kyl, heteroal kyl, hal oal kyl, aryl, heteroaryl
and heterocycl oal kyl, and - COOH; R2 is hydrogen or an optionally
substituted group selected fromthe group consisting of alkyl, cycloalkyl,
heteroalk%%bapaloalkyl, aryl, heteroaryl and heterocycloal kyl, or R and R2
t oget her mnth]?he carbon atomto which they attach 20form an optionally

substituted cycl oal kyl or heterocycl oal kyl group; Ris a
carbon-carbon single bond or a divalent cycloal kylene radical with three to
si x Carbo %?%W&?a%ﬁn Famprigpe %Nﬁa%%%al&tedrqrwldﬁlleaﬁogfg?te%mgmomo each

i ndependefylasa&@h8gd 8ded LAMME Rhendr oup consisting of 25hydrogen, fluoro,
-NH2, -NHHal, NHal2, and an optionally substituted group selected fromthe

group consisting of al kyl, cycloal kyl, heteroal kyl, aryl, heteroaryl, and
het P I I [ St f
B R i i it (O
- NRaC( =0) compB(mD qri}RizpOa comp@@AB( £OnpRRL) -, - P(=0) (O0Rb) NRc-,

-NRcP(=0) (ORb) -, - S(=0) ﬁ\’- @Q%Sﬁé%?( 8%@%@%3%%‘?% 2-, -S(=0)2NRd-, - NRIS(=0)2-,

or h8teroaryl ene wherei e each #ndependently sel ected

fromthe grouprGRRslSivme:Qff, W¥geiagen, and optional ly substituted al kyl,
aryl, cycloal kyl, heteroal kyl, heteroaryl and heterocycl oal kyl; a dival ent

Cl_18) al kyl ene gr dujs hydrogap.dflNHpe , yhegsi is palogen selackeddragt oups ar e
( )al kyl dups hydragen.dFRINHp e BalalNt. ywhetsieHalrs g iplogen ssidcedd

replaced with - ], - i | ene group; 5and a dival ent
(O__18)heteroéﬁi%ﬁgﬁgmg%gg%omﬁgééi%H%ﬁ%ngﬁ%gyent (G _18) het er oal kyl ene
group i s a dival entR'(iCiydt8deal dcyh ep@orgp sybstitutashiraum sebptedd e thy grame or t wo

o) o Jocay i degBuf oMy pstaBy . Byl heio R 2T (=0 2-
-S(=0) 2NR -, -3(crlly2ivhtiyl, 2NR(R06M) 2- of - NHS(=0) 2- 10group, wherein Ris |

selected fromthe QQUE consi sting of hydrogen, C, Br, and optionally
substituted al kyl, Rarighydregeaosan RplionaHepehshgdgroumsicsicddrap the group

het | oal mue =z ] SR NC( =0) -,
(G 5)al Kyt &0 s Rk AR Rl Pt Gy e B8 ey o)
wher ei n Ra andeRpo@calgt br Riahdgeridgiidr withybe oglem at¢i@lo $hahkidy, attach

(S e oo bk [ LA ) (101

R is a carbon-carbon single bond or a divalent cycloalkylene radical with
three to six carbon atoms,
nis O or an integer from 1 to 13;
R’ and R” are each independently selected from the group consisting of
25 hydrogen, fluoro, -NH», -NHHal, NHal,, and an optionally substituted group
selected from the group consisting of alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, and heterocycloalkyl groups;
Y is selected from a group consisting of a single bond, -O-, -CF,-, -CHF-,
-C(=0)-, -C(=0)0-, -OC(=0)-, -C(=0)NR’-, -NR*C(=0)-, P(=O)(OR")O-, -
30 OP(=0)(OR")-, -P(=0)(OR")NR*-, -NR“P(=0)(OR")-, -S(=0),, -S(=0),0-, -
0S8(=0),-, -S(=0),NR’-, -NR’S(=0),-, or heteroarylene wherein R*, R®, R® and R*
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conprising 4 to 10 ring atons with at | east one heteroatom sel ected fromO,
S and Nin the ring, or heterocycl oal kyl (Cl1_4)al kyl, the heterocycl oal kyl
group corwainimy7R410 carbon atons and 1 to 4 heteroat orsTASk@aness1s rom N,
Oor S; Zis selected fromthe group consisting of hydrogen, -CO2H, -CONH2,
- 20S@BH, -S2NH2, -P(=0)(OH)2, -B(OH)2, -[X(R5)(R6)R71Q -S(=0)2NRcRd,
S(=0) 2NHC(=0) Re, S(=0) 20C(=0) NRcRd, - S(=0)2NRcC(=0) NRcRd and

S(=0) 2(N=) C(OH) NRcRd wherein Rc and Rd are each independently hydrogen or

i s independent}y.2gl E%eﬁﬂé’@&%f%xﬂ%g@&ﬂﬁdoﬁ&ktﬂ%&f ﬁ%a?)aﬁhkw (C3
6) cycl oal kyl, (G _5)al kyl NH =0)~- Co6 1()ary 1C( =0) -
(C6- 25i0)ar Yl qp@mnaﬂ)yalllkgﬂt@é&@)(yl al(YC@yqlaalbYlyheterp@Bylltlt)tanoyltﬂ aud 4) aI kyl ,

het eroaryl co | Si ng &?é adlvall]enk Bﬂr@a&n}% v O%lglnwhlcﬁs(géﬂtlg)gﬁﬁl het ero[at om

selected from er%c Yand int rocyc ¢ont ai ni ng 2-10
carbon atons aﬁdhﬂleﬁ@gréuﬂm@&efepabmltﬁehmbe@k (flISth]Nlte(ﬂ)mGlfhyﬁne andpRe i s
romthe group consisti of (G _5)al kyl,

hyd | e
( &r %? iSCf’LaI Sl@ﬂﬁe de@ieni laﬁwtem(alé%{ef% ﬁmw@%ﬁﬁﬂval%het eroaryl
conprising 4 t(@l}gghéiér&g dﬁgmow &h cﬂ‘&alén@?@l lgﬁmeﬁa@gﬁg%@mcﬁel ected fromO,

Sand Nin the ri ng% het'er ocycl oal kyl cont ai ni ng 10 carbon atons and
1 to 4 het er oatpbasallyeprecardwoimpapline goups agrebllﬁceﬁi\@@lor%ri\“&m e -dxi-de

thereof, or a {epjvatige QL 3 | gt wherein X
i s sel ected fr%m{){) h%&g¢6u% czglélgﬁ;(r@ ??_@W’an]gég&SQ I'Ss ;Ncéunt erion or
i s absent; -NR‘(R&O&)ndS(RG))ﬁré(:e(a)@NRi‘ nd&p(é)aNéhiMS(eDaﬁtoed\IHS@i@)ﬁ he group
consi sting of al

het er oal k tero
ot ePoey el on Kt ehemikin SR N e A5t SRARYE LUBStRERRILDr 3 rs and o

toget her W th dphignaflyaupdMiched YRS Ryt RONoAKR, aété@ghagxdh&@ﬂomywhet erocycl oal kyl
group, which may be optionally substituted: and is al

cycl oal kyl hé@@ﬁ‘éﬁé’ﬂ@?ﬁk}’l Ket ﬁlbﬂNﬁC(t)Q) hEE e ey 6Py R %@Effp)oaf(c\ml ch may
oroviso that” RHe. et uRER K MY R PR O R 1 m o
a di val ent cydl cad dagh émleperaldittyahydrogen (d,-s)abyl, eﬁgeeycblcndﬂeyu (V7] eger 11. 3. The
ani 16 conpound NN 20 o e sHotia Dol CerBi ik ow b bbby, PURSreti ng of
20N, N- di chl or aloaipkiking # (D1 dridll; GlnRraithat TRk WHethatsk i selected from O, S and
N, N-di chl oro-2, 2-di net hyl taurine; N, N-dichloro-1,1,2,2-tetranethyltaurine;
N- chl or ot auri rh{,ln the ring, or heterocycloalkyl(C)_4)alkyl, the heterocycloalkyl group

containing 2-10 carbon atoms and 1 to 4 heteroatoms selected from N, O or S;

7. is selected from the group consisting of hydrogen, -CO,H, -CONH,, -

20 SOsH, -SO,NH,, -P(=0)(OH),, -B(OH),, -[X(R)(R*)R'IQ, -S(=0),NR°R",
-$(=0),NHC(=0)R®, $(=0),0C(=0)NRR?, -§(=0),NR‘C(=0)NRR? and
-S(:O)Q(N:)C(OH)NRCRd wherein R® and R? are each independently hydrogen or
is independently selected from the group consisting of (C;s)alkyl, (Cs.
s)cycloalkyl, (Ci.5)alkyINHC(=0)-, (C,.5)alkylC(=0)-, (Ce.10)arylC(=0)-, (Cs.

25 10)aryl(C14)alkylC(=0)-, (Cs.14)aryl, (Cs.10)aryl(C.4)alkyl, heteroaryl comprising
4 to 10 ring atoms with at least one heteroatom selected from O, S and N in the
ring, and heterocycloalkyl containing 2-10 carbon atoms and 1 to 4 heteroatoms
selected from N, O or S, and R is hydrogen or is selected from the group
consisting of (Cj.s)alkyl, (Cs)cycloalkyl, (Ce.14)aryl, (Ce.10)aryl(Ci4)alkyl,

30 heteroaryl comprising 4 to 10 ring atoms with at least one heteroatom selected

from O, S and N in the ring, and heterocycloalkyl containing 2-10 carbon atoms
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25N-chl oro- 2-met hyl t auri ne; N-chl oro-2, 2-di net hyl tauri ne;
N-chloro-1,1, 2, 2-tetranet hyl tauri ne;

(1- (di chiwoacaniaea32aycl ohexyl ) net hanesul f oni ¢ aci d; PCT/US2011/023513
(1- (chl oroam no) cycl ohexyl ) met hanesul f oni ¢ aci d;

302- (di chl oroam no) - N, N, N- 2-t et r amet hyl pr opan- 1- am ni um chl ori de;

2- (chl oroam no)-N, N, N- 2-t et r anet hyl pr opan- 1- am ni um chl ori de;
3-(dichl oroam no)-N, N, N-3-tetranet hyl but an- 1- am ni um chl ori de;

3- (chl oroam nohgh HaMeRsdafich AR M RNO L 8TbM 4R &DhiBik d8ide thereof,
1- (2- (di chl or oam no) - 2- net hyl propy1) - 1- et hyl pi peri di ni um chl ori de;
51- ( 2- ( chl or oanianigliviveer hplgprostieselr-alprodstpitlepioger i di ni um chl ori de;
(2-(dichl oroan&/n& .- 2- met hyl propyl ) di et hyl sul f oni um chl ori de;

(2-(chl oroam nolj- - met hyl propyl ) di net hyl sul f oni um chl ori de;

(4- (di chl or oam no) - 4- methiglspleaity Irpinrthergtoby coplzasiph onNuP) mdlSor i de;

(4- (chl oroam no) - 4- net hyl pentyl ) tri met hyl phosphoni um chl ori de;

103- €3- (di chl or oani no) - R FetRYMBHRR Pt PPERY 1) - N, N, N-t ri met hyl pr opan- 1- ani ni
um chloride; R’ and R® are each independently selected from the group o
3-(3-(chl oroam no) - 3- net hyl but?ll sul fonyl)-N, N, N-trinethyl propan-1-am ni um
chl ori de; consisting of alkyl, aryl, cycloalkyl, heteroalkyl, heteroaryl and

ié((: ﬁl‘ f) f': 32'_ or oam nQ).z.3; JEbL M| LYl Wri @AY 5N oty duBE ki S hangg ni um

2- (3- (chl or oam no) -K-togttey Mithttyd Xukdno nydhiehiiey Ned atianietdHyinet hanani ni um

chl ori de; . . .

1- (39hl or o- 4- met hyfea¥ L oakELS PR A D4y bapRoREDY SRS A% hanani ni um
chloride; 20 (3-chl’qg gkt BT Rydodk AXRAXBZIRYI Bébrodryy BMRianRalifypni ¢ aci d;
(3-chl oro-5-net hyl- 2- oxooxazol i di n-5-yenet hanesul f oni c_aci d;

2- (3-chl or o- 4, 4- di rre¢thyfwiaclsmgy b eptiang By ebisdiuipd] andimaest fygheshel @ 9mee aci d;
and 1-chloro-2, 2, 55:hetranet hyli m dazolidin-4-one 25 4. The fornul ation
of Claim 1, wherein the saccharide-based gelling agent is gellan gum or
hyal uroni ¢ aci d. 5. vitheh¢ prowisb atat 8 isafbs€dit aihem X if §r t her conprising a
penetration enhancer ,se ted frgm he group consi sting,.of sucrose
onoiaur at e, - suer odad fofiatt Sy B i R dsHlyP il ngateidin T ghE%

formul ati on ofexGdcdithe thiegwher.ei n the formul ation contains the N hal ogenated
or N, N-di hal ogenated am ne conpound in a concentration from about 0.01%to
about 10% (w w), and the sacchari de-based gelling agent in a concentration

from abouj e%%ﬁl%i&?(ﬁ%%in{;fév&ﬁ%&ﬁ the I\Zhalggs‘?lafeg roWI@mhgfngIﬁatQ fhile 1 having

a pH fromabout 3 to abou
compound comprises a compound selected from the group consisting of

20 N,N-dichlorotaurine;

N,N-dichloro-2-methyltaurine;
N,N-dichloro-2,2-dimethyltaurine;
N,N-dichloro-1,1,2,2-tetramethyltaurine;
N-chlorotaurine;

25 N-chloro-2-methyltaurine;
N-chloro-2,2-dimethyltaurine;
N-chloro-1,1,2,2-tetramethyltaurine;
(1-(dichloroamino)cyclohexyl)methanesulfonic acid;

(1-(chloroamino)cyclohexyl)methanesulfonic acid;

30 2-(dichloroamino)-N, N, N-2-tetramethylpropan-1-aminium chloride;
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8. The fornulation of Caim1l, wherein the fornul ati on undergoes a

| i qui d-to-gel 10transition when exposed to a bodily fluid. 9. The

f ormul at iwo 20f1/@7&24km 8, wherein the bodily fluid is | acPCcraiS26i023b13

10. The forrmulation of daim1l1, wherein the fornulation is at |east 90%
stable for at 15l east 30 days at about 25 C. 11. Use of a formnulation of
Caiml in for the treatnment of an infection caused by a bacterial, a

m crobial, a sporal, a fungal or a viral activity. 2012. The use of Claim

11, wherein t @ c'hﬂ)fr@acfﬁlhﬁnN NGV Qr‘teﬂrﬂfl@fﬁ%lh%a@fl a&rﬁﬁuﬁ%%lorﬂd% A met hod_ of
d|$|nfect|ng a nedi cal device od conpri sing rinsing, washing or

ot her wi se expo%(dndﬂth@nmeHNd‘éN Heurwethylbutahd -frommm ehlpade: of Cl aim 1. 2514.

The met hO_d of c%]rgl)r?aml{lo)\’ww}@ 3r}ettrz;] & tﬂelglllt%r?‘ ll a%%gllu?ne hll S catheter. 15. A
t her apeuti c, ac personal “care, or Cosmetic article selected from

t he group consll Qt@dﬁt@lc@éarﬁnhﬁ%eﬂ@mprbpﬂerl smedhy]piptdidihiamodl@aldewash or w pe, a
toplcal skin or d disinfectant aci an_eye drop, a body
wash?® an acne lt?zevgﬁ‘]?é‘?ﬂm’&? )-ZReth Y%M?)ﬁgmﬁﬁﬁ’géperﬁh?ﬂé%cﬁ [gEdeny gi ene product ,
a sharrpoo, and(8(deMr8dminb 18 SnetltyiSropylidi b @y OB S IcAGride;f or mul ation of

Caim1.
(2-(chloroamino)-2-methylpropyl)dimethylsulfonium chloride;

(4-(dichloroamino)-4-methylpentyl)trimethylphosphonium chloride;
(4-(chloroamino)-4-methylpentyl)trimethylphosphonium chloride;
10 3-(3-(dichloroamino)-3-methylbutylsulfonyl)-N,N,N-trimethylpropan-1-aminium
chloride;
3-(3-(chloroamino)-3-methylbutylsulfonyl)-N, N, N-trimethylpropan-1-aminium
chloride;
2-(3-(dichloroamino)-3-methylbutylsulfonyl)-N,N,N-trimethylethanaminium

15 chloride;

2-(3-(chloroamino)-3-methylbutylsulfonyl)-N, N, N-trimethylethanaminium
chloride;
1-(3-chloro-4-methyl-2-oxooxazolidin-4-y1)-N,N,N-trimethylmethanaminium
chloride;

20 (3-chloro-4-methyl-2-oxooxazolidin-4-yl)methanesulfonic acid;
(3-chloro-5-methyl-2-oxooxazolidin-5-yl)methanesulfonic acid;
2-(3-chloro-4,4-dimethyl-2,5-dioxoimidazolidin-1-yl)ethanesulfonic acid;

and

1-chloro-2,2,5,5-tetramethylimidazolidin-4-one

25
4. The formulation of Claim 1, wherein the saccharide-based gelling agent is gellan gum
or hyaluronic acid.
5. The formulation of Claim 1 further comprising a penetration enhancer selected from
30 the group consisting of sucrose monolaurate, sucrose monostearate, and dodecyl

maltoside.
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6. The formulation of Claim 1, wherein the formulation contains the N-halogenated or
N,N-dihalogenated amine compound in a concentration from about 0.01% to about 10%
(w/w), and the saccharide-based gelling agent in a concentration from about 0.05% to

about 3% (w/w).

7. The formulation of Claim 1 having a pH from about 3 to about 7.

8. The formulation of Claim 1, wherein the formulation undergoes a liquid-to-gel

transition when exposed to a bodily fluid.

9. The formulation of Claim 8, wherein the bodily fluid is lacrimal fluid.

10. The formulation of Claim 1, wherein the formulation is at least 90% stable for at

least 30 days at about 25 °C.

11. Use of a formulation of Claim 1 in for the treatment of an infection caused by a

bacterial, a microbial, a sporal, a fungal or a viral activity.

12. The use of Claim 11, wherein the infection is an infection of the eye.

13. A method of disinfecting a medical device, the method comprising rinsing, washing

or otherwise exposing the medical device to the formulation of Claim 1.

14. The method of Claim 13, wherein the medical device is a catheter.

15. A therapeutic, prophylactic, personal care, or cosmetic article selected from the
group consisting of a hand sanitizer, an antimicrobial wash or wipe, a topical skin or
wound disinfectant, a facial wash, an eye drop, a body wash, an acne treatment or anti-
acne rinse, a feminine hygiene product, a shampoo, and a dental rinse, the article

comprising a formulation of Claim 1.
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