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CARLOS K, OLARTE, mayor de edad y vecino de Bogot& idcridkicado ad come aparece al pie 

do mi firma, on ml carÆcter do apodendo tie a sociedad solicitante, me vermito manifestar to 

� siguiente ante el auto e,nanado par ese Despacho, dentro del p(azo legal ptsito on ci an!oulo 

4$ do laDecision 486, en los siguientes tnnit’os: 

I. Be primer legar, y eOn & Ænimo do brizular mayor ciaidad ala mateuja reivindicada, me 

permito preseflar am CaoiluIo Reivindicatorlo Modilleado, quo reempiaza on so toaldad at 

Capitulo Reivindicatorio presntado at momento do n,dicar esta a&ioitud. 

As, do) Capitulo Reivindicatorio Modifacado se e(iminaron as Reivindicaciones 8 a 10 y Is 

amen ReivinthcaciOn I ahora incluye to limitacS de a arnigua Reivindicacion 4. 

Volga anotar Pre las modifucaciones efectuadas at Capitulo Re ctadioatoro cmnplen a cabalidad 

con to estipulado en It Ad(cuo 34 tIe IT DecisiOn 486, ya que I do ninguna manera irnplican 

ma an,piacion do )a protecciOn correspondiente a Is divulgacion conteruida on to solicitud iniojaL 

m,ouLT411-5-28, Boota D.0 0[onbca 
Tel I- 5 I OI .7700. Fax + 17 f 6(31-7799,arntba.((3[a(3srJ Sb cur 



V OLAPTERAISBECK 
OLAN7tRAISEcX Mou&cA%ThoL11M. 

2, a- El Exmtjnador ar�umeata quo os Reivindicaciones S a ID no son patentables 

porque roclainwi uses y mtodos de fllamiento. 

b. Considero superada a anterior objociOn on tanto quo Jas Reivindioaziones 8 a ID 

ban sido eliminadas del Capituo Reivindicatorio Modftkado. 

3. a- El Examitrndor seaIa quo lapatente US2003/0139443 (DI) afecta a novodad ye! 

rnvel invenfivo do Is presente invencido. 

Li Examii,ador arguments Quo DI revela composiciones liquidas que coniprenden rn antagonism 

del receptor NKI (o sus sdes), on proservativo (VEG), on vehfculo (glicotina) Y ’ma 3-

6clodextzina (sulfobutileter eicodextthia). Per lo arneæor, el Examinador concluye quo Is 

materia reivthdicada no cc nuova. 

El Rxaminador tambien anota que as Rciviridicaciories 5 a 7, quo reclainan cantidades 

especiticas do ingredientes cit Im composiciones do )a thvención no son inventivas, porque una 

persona medianamento versado on a nateria podS formular composiciones con diferentes 

canridades de ingredientes. 

En primer lugar, deseo flaniE Is atenci’n at hecho que of Capituo 

Reivindieatario Moditkndo reclaina conposiciones farmaceuticas quo espccIticwnente 

contienent (1) una cantMad terapØuticainente efectiva do nit ingrdiente fannacŁutico, (ii) ma 

�ciclodextrina fannac6uticamertte acepcable y (iii) Ufl preservativo farmac4uticomente aceptable .. 
seleccionado cnn ümerosal, propiienglicol, fenol o rueta-cresol o una combinacidne dstos. El 

ingrediente acUvo preferido es on compuesto do Formula I (Reivindicacida 2) y a 

ciclodexirina preferida es 2-hidroxipropil a sulfobutiIeter- ciclodextrina (Reiviadicacion ). 

Las formulaciones do Is presento imtacibn Clue contienen ciclodextrina proporcionan una 

solubilidad 51 aumentada del conpuesto activo y una tolerancia mejorada en ci sitio do 

inyección, inanteniendo al mismo inIterada In actividad do Ins piceenativos. 

ii) Aitora Non, on nmnto aD!, one documentonoreveacosicionesToo, 

edemas d0 compuesto actho y de is ciclodextrina, comprendan los pmsen’otivos do las 

composiciones reclaniadas on Is nueva keivindicacion I 

Pgi,,a2 h 4 
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En este Punta, as imponawo rocordar pie pan fundamernar usia afectacion vÆhda contra fa 

novedad do are invenejOn, ci arte previo debe divalgar explicitamente cada uses do Is 

caracteristicas do to invenciön. Es mÆs, ci Tribunal MOtho do Justicia ha cletcrmir,ado quo pan 

establecer usia objecion do riovedad viida, la divulgaeion del arte previa debe ser lo 

suficientomcnte oompeta para que usia persona versada on In ’nateria pueda isar thcha 

infonnacion pora reproducir y expotar la invención,2 En ci presents c35o, DI, a] no diwigar 

todos y cada uno do ins compouentes do las composiciones reivindicadas, no puede afeetar so 

rio vedad. 

in) En cuanw & fived invesano do a preserve inventiOn, debo senalar r3ue 01 

no sugere el em pi cc do prvservativos on fonnulaciones que comprenden compuestos do Formula 

I y eiciodextzinas. Par lo tanto, uria persona medianamente vesada en In maleria con a tarea do 

desaxroltar formulaciones de Un antagonista do) receptor do N.K-i do Formula I quo incityan 

ciciodextrinas con el drunro cspec.ifico do morar la solubilidad, no hubicra encontrado en Dl 

ninsuna sugerencia sobre cmo ovitar Ia _cojnIejaOit las 

ciclodexirias y at evtar Ins problems asocados a la ncfectividad do los antimicrobianos. 

Asi entoncos, nada en Di proportions enzeæanzas quo hubiesen conducido a persona 

medisnanonie versada on Ia materia a determinar el balance option, entte inn concentration 

suficierite do ciclodextrina (ci. SHE-Cl) que presents Una reaeCkOn tolerable on e siflo do 

inyocciOn) y ci presenzativo antimierobiano (ej, meta-cresol). Do hecho, es bien conocido on el 

campo do las forrnuiaciones fannacduticaa quo Is ciclodextrina so compleja unto con 

� naredientes actions comb con presorvantes antimicrobianos, afectando asi la estabilidad, fa 

eflcacia y a efootividad do los presorvativos. Ones documentos del age prcvio, no citados pot ci 

Examinador, ensehan quo los presivativos a base do teno! ba!ogenado no causan precipilaciOn 

de( conpiejo do inclusión fannaco/ciclodexthna/preservante (EP0U9737). AdicioSmente, el 

documento W000112137 revela quo (os preservantes tipicos so complejan con ciclodextænas 3’ 

par In tanto sugiere emplear dioxide de cloro (chlorine dioxide), âcido sorbico, sorbatos do 

netales alcalinos, a concenrraciones cereanas al % (ply) como preservantes, Ins cuales no 

fonnan compiejos con ci componente do ciclodextrina. 

Par lo tanto, usia persona versada on a materia con is infonnacion disponible on ci estado dol arte 

a Is fecha do p,vsentaciOn do la iwvenciOn so ver(a motivada a exeluir do thmiuiadones quo 

contieneri ciclodextrina, aquellos preservantes diferentes a jennies halogenados y a incluir 

Mno& Andhrn & Pretes OMPI OO4. SBN9978-43-855-6. SecciÆn 94. 
1 Prooe&o 06-iP-89 bttp:/Iiianetcomunidzdandinarg/Documetitos(Procesos?2O9(P2OO5.doc): 
y Procoo 361P004 (bl,:f/www.noiinet.com.co/senertiItilstnicios4rcfivoOrO4cs)6-O4.hbn) 

PRjn’ 3 dt 4 
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aquellos wgeridos on ci documenlo W006/I 2 3?, Nda on I) I o on el esrado del arte sugiere ci 

emplee de preservaüvos üpwos como S metatresol on una composition quo comptende - 

ciclodextdnas y an tompuosto antaonistaNKi de Fonm1a C. 

Pan hacer oslo ms clam Ilamo la atcncir5n del Examinador a to DescripelØn en doride so ilustran 

los estudios de uniOn, solubiUdad, seteoclØn do preservanros quo, debioron reaizarse pan Ilegar a 

as composiciones do Ia presonto irnoncion. 

4. For ultimo, me pormito sefl&ar qe IS materia =J&rmuda en In presente solicitud ha sido 

concethda on SudÆ&ica (200610314&) Australia (2005216709), Canada (2554346), Korea del Sur 

(834232), Ruia (23329)7), Sinapur ([’424084). 

fe Si Men es ciorto quo Ins corwesionos do patentes on oficinas do cams pulses no son vitxcu(antes on 

el sentido que obliguen a la SC a tomar una decision On et misno sentido, cocisidem quo dichas 

concesiones sugiereti d cumplimiet’ro do Ins requisitos do patentabilidad do la nateria 

revindicada, ya quo Ins oriterios de evaluacion y estudio aplicados para conc[uir a ace$ación do 

dichos patentes resultan equivalentes a los quo In SIC debe ernpear. 

5. Pot lode lo anterior, consIdero quo Ins objeciones presoniadas pot ci Exaninador on so 

exan,en do fondo No. 4209 ban sido resue(tas y pot consiguiente, solicito repotuosamete Se 

tongan pot cumplidos ins requisites do patentabifldad en tanto no so desvirtuO ninguno de dies 

por pane del Dospacho, y Se proceda con to concesiOn de In patento. 

CC. No. 79.782,747 do Bogota 

1.?. 74,295 

Anexos: 

- Capitijlo Reivindicatorio Modificdo 



! Expethente No. 06-073023 
N. Ref. 2006-126 

2010-03-24 

CAPITULO REf VINDCA TOR}O MQDFICADO 
(Primer Examen do Fondo) 

1. Una composicion farmaceutica parentoral, qua comprende: 

Una cantidad teraputcamente efectiva do on compuesto do Formula (I) 

I - 

NH OOH 

(I) 

donde R1 as tert-butyl; o Una sal farmaceuticamente acepteb(e del 
I rismo; 

I una -cyclode*lrina; 

I

 

on preservante farmaceuticarnente aceptable que as metacresol; y 
I

 

on vehiculo tarmaeØuticamente aceptable; 
I do manors que dicba cornposkiOn no genera TeaCC]dn en oF sitlo de inyecc16n 

F proporciona efectividad preservante tarmaceuticamente aceptable. 

S 

2. La composicion farmaceutica do acuerdo con [as Reivindicacion I donde 

a sales mis sal Os citrato monohFdrato, 

3. La composiciOn tarmaceutica do acuerdQ con lea Reivindicacion 2 

donde Is 3-cyclodextrina as sulfobutileter-3-cyclodexlrina. 

4. La composicon farmaceutica do acuerdo con lea Reivindicacion 3 an Is 

que ontre I mgImL y 5 mg/mL del preservante no so encuentra secuestrado an 

Is ciclodectrina. 



! Expediente No. 06-073023 
N  Ref 2006-126 r 

2010-03-24 

5. La composiciOn farmaeeutica do acuordo con las Reivindicacion 4 an la 

qua el preservarite presenta un valor de union a la ciclodexirina quo as manor 

qua el valor do union del compuesto a la ciclodoxtrina. 

6. La composician farn,aceulica de acuerdo con las Reivindicacion 5 an la 

qua el valor do union del compuesto a Ia ciclodoxtrina as entre 500M1 y 10.000 

M1. 

Li 

S 
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Is?) Abstract:  A tact hod of praservisg lortatalal Lone is ptua i ded. The method I carlaldee the atop of iecludins a detiaflzed cy-- 
IodaLa Lo a roIlnuoa capable or St 6wlltLa( reiciobial grotc’m. Otto r,i&odirawa, of the Ioaacalalion emp]sva a erliraskyL ether 

- rytIodexlcin as a preton’ath’e and optionally as a eoIahIli2iI]g and campLezing agectl. A atitah]e cy]odtxun is the CAFflSOL 
bread eyc.lrtextd a wo rohety) ether B .ccle.Aeaffm), Whether or i�daa the ri mcIddea a aon’rena IoIt praearWd’ce, IN for-- 
malatibe will remailt prrsered ior at leasta ,nItirettm pec ctormtheaperio@’. Spccf&cw& enecoflhg,ecdonittci6dc aretyler, 

0 a dad ’diced ryclodenttin and oottoaell S one or nIrt acite egente, I’s or moc IN  actieLty_reducing egai aeddor one or Ettore 
contplc,raaloet 4oF,ancing agenla. Ime dtlivatizcd cyclodaeeiit rcdacca tho watcr activity of the forcnsaflon. A I Iquiti fOnosIatson 
ran be I yophLI(.ed 11 GiIharLse dried to Y1116 1 staltIl fearctloleti On not 31 optionally rerocieticecabIa. 



WO O3/0501J19 PCT/US03105348 

-2-

based and iipid.basod fon,ulaSns are parSuarly pme to contazvi.alion by microbes 

and always reiære a eonventiooal preservative in Order to maIntain an accephible shelf 

life. 

Lipid-based emulsion formulations are typically problematic With regard to 

5 microbial growth, not only because the lipid components can readily sqpport rho 

but because O.2 pm or smaller sterilizing" fill01, cannot be used. A filter pore size of zS 

’Ian is genonily recommended for emulsion formujations. 

Cyclodextxins are cyclic carbohydrate, derived from stardi The unmodified 

cyclodextrins differ by - nunber of glucopyrariose units joined together in the 

S10 cylindrical structure. The parent cyclodexMns contain 6, 7, or S glucopyranose units and 

are referred to as a-, ., and ycyclodextrin respectively. Each cyclodextrmn sitmit has 

secondary hydroxyl groups at the 2 and 3 positions and a pinwy hydroxyl group at the 

6-position. The cyclodexuins may be pictured as hollow truncated con v&hhydrophilic 

exterior surfaces and hydrophobic interior cavitieL In aquwmoiutions these 

15 hydrophobic ca1tS provide a haven for hydrophobic organic .campoun  dint can fit all 

or pan of the Moture into these cavities. ins inclumbit 
complexation may result in increased apparent aqueous solubility ad stability for the 

complexod drug.-- The complex is stabilized by hydrophobic intencuons and does not 

involve the formation of any covalent bonds. 

20 This dycarnic and rcversihe equilibrium process can be described by Equations I 

and 2, ikiere the a,notrnt in the compiexed form is a Thacuon of th oonctnftations of the 

Sdrug and cyclodexifin, and the equiIiium or binding consUict Ka Wben cyc] odexbhi 

fonrdations are admithstered by injection Into the blood stream, the complex rapidly 

dissociates due to the effects of düolion and non-specffic binding of the drug to biood and 

25 tissue components. 

Drug + Cyclodextsn Complex Equation I 

[Complex! 
Kb 

Te&aoiar 

Equahan 2 

30 
Biad’mg constants of cyclodextrin and an ac$ve agent soon be determined by the 

eçiilibrimn aolubility technique (T. iliguchi in at in "Advances in Analytical Chemisuy 
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mid instrumentation VoL 4"; CN, Reiilyed.; John WUcy & Sons, Ins;  

Generally, the higher the eonoe,tation of cyclodexti4n. the mom the eqthlibrhen proceas 

of Equations 1 and 2 is shifted to the fonnation of mom complc mezing that The 

couicentxation of free drug is gexieraity decreased by increasing the concen1ion of 

S cyclodexirin in solution. 

The underivatized parent cyolodextiins are known to interact with tiuntin tissues 

and ex*act cholesterol and other membrane components Particularly upon accumulation 

in the lddney flibule cells, loading to toxic and sometimes fatal renal sffetts. Chemical 

modification of the parent cyclodextrins (usuafly at the hydroxyls) has resulted in 

0 dSvatives with improved safety while retaining or improving the complexrttion ability. 

(W the numerous derivatized cycodex1xir,, prepared to date, only two appear to be 

curameroialiy viable: the 2-hydroxyropyl derivatives (HP-CD; neutral cyelodextiins 

bothgcommeroiajiy deveioped by Jaosaen and others), and the sulfoalkyl ether derivative,, 

such as s4fobaty1 other, (SDB-CD; anionic cyclodextrins being developed by CyDex, 

:s Inc.) However, the HP-Ø-CDsthl pcsse,ws toxicity that the SEE-CD does not. 

OX ( 
where rr6.0-7.l 

Sulkl’oiyl Etber--CyclodextrIn (Captisofl 

ivafiveofbewcyolodexUn(BECD).in parfi the 

dodntive with an average of about? substivaents per cyc%odexUmn molecule, is being 

commercialized by Cyflox, Inc. as CAPTThOIY, The anionic sulfobutyL ether subatituent 

dramatically improves the aqueous soJublJity of the parent cyclodexiS In addition, the 
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presence of the charges decreases the ability oldie molecule to complex with cholesterol 

as compared to the hydroxypropyl derivative. Reversible non-covalent, coinplexauon of 

drugs with CAPTISOLe cyclodextrin genereily allows for increased solubility and 

stability ’,f dmgs in aqueous solutions. VThUe CAPTISOL s cyclodeain is a relatively 

5 new but known cyclodexirin, its use as a preservative has not previously hcen cvalated. 

Hemol$ic assays of gerieraily used in the field of parei,tom formulations to 

predict whether or not a particular lomrnlaon is likely to be insatiable for injection into 

the bloodstarn of a subject 11 the fomiulation being tested Induces a significant amount 

of liomolysis, that formulation v411 generally be considered unsuitable for administration 

10 to a subject. It is generally expected that a higher osmoIalily is associated with a higher 

hemolytic potential. As depicted in FIG. I (Thoxnpaon DO., Critical Reviews In 

yiierapeuac Drug Carrier 8yslew, (1997), 14(1), 1-104), the hemolytic behavior of the 

CAPTISOLa cyclodextrin is compared to the same for the parent -ovladexo, the 

coimnercially, available hydmxypropyl derivatives, !NCAPSIN"1 cyolodexbin (dtree of 

15 substimtion74) and MOLECUSQL5 cyt!odetth (degree of submitution-743) and two 

other suith&utyL ether dedvatives. SBEI--CD and88E4 D. Unlike the other 

cyclodextn dSvudves, sulfoalkyl ether (SAE-CD) dezvativos, in partIcular those such 

as the CAPTJSOL5 cyclouextrin (degree of mthstitutiou-7) and SB4+CD (degree of 

susriThtiom4), show essentially no hemolytic behavior and exhibit substantially lower 

20 membrane damaging potential than the commertialty available hydroxypropyl derivatives 

at cc no entrati OIlS typically used to wilidbilize  range of 

S concentrations depicted in the figureti1ies the concentrations typically, used to 

solubilize pharmaceutical fomiulations and provide preservinG acththy wine initially 

diluted in the blond stream offer injection. 

25 The osuioality of a fowu]ation is generally, sasociated with its hemolytic 

potentia’: the higlwr the osmolality (or the more hypertonic), the greater the hernolytic 

potenrial. Zannou at al. ("Osmotic properties of sulfobutyl ether and hydroxypropyl 

cvclodextrmns", Pharma Res, (2001) IS(S), 1226-1231) compared the osmolality of 

solutions containing SBS-CO and HP-Cl). As depicted in PlO. 2. the SBE-C[) cooloining 

30 solutions hsve a greater osmolality, than liP-CD containing sobztions ccrnpiiskig asijar 

concentrations of cyclodextrin derivative. Thus, it is surprising that &AE-CD exhibits 

lower hemolysis than does HP-Cl) at equiv&entooneenfrations even though HP-CD has a 

Iowa oomolaji,, 
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Methylated oycodex*s have been prepared and their hemolylic effect on human 

erythrocytes Us been evaluated. These cyolodexlrins were found to cause modexata to 

severe hernolysis (Jodal at a’., PSc. 4,a Ina Sy’np. CwiodafrS. (1988), 421425; 

Yos))idftet al. /nc. J. Phann., (1988146(3),217-222). 

Cydodextins have been used svicisly in all different types of cosmetic, food and 

pharrnateuticai fonwxl$pnsThe underivatized -cyclodaxtrin and Ø-cyclode%frmn one 

the most iSely used oyc)odexthas. Cyclodoxtin however, are not generally knoswi for 

theit ability to preserve formulations. For this mason, preservatives are typically added to 

cySodexb4n oonithning fonmAations. Meanpnsorv4tive complex to some degree wit 

to cyclode*tiina, and n some cases, only the uncomplexed inaction .is available to act as a 

pttsercathe However siiico many of the preservatives are poody soluble in tiqucous 

sstemz. the omtptcation can assist In providing consont levels of the preservative in the 

%n,ivaIion. 

3apanest Patent Application W 200I029054 discloses a food formulation 

15 comptising a complex Of tyc%odextS and a volafflo preservative. Japanese Patent 

AppLicMion W 200202990% disc%osos a uiln used for food pacicalpa& wherein the film 

campuses a icaccam pesevvs6ve complexed with a cycloàexthn. Japanese Patent 

Application 1? 200221994 dinotoses a preservative comprising an inclusion conqtx Of 

hiackitiol and cyclodextrin for use in lining packages of froita and vegelatdea. Japanese 

10 Patent Applications IF 200G34854, IF 110S954S, 32 11130608, 31’ 1OI473O, and 

JP 09299458 disclose a preservative comptising an inolasici’ complex of isothiooymiate 

Sand cyclodextrin for use in lining packages of food. 3apneec Patent Apphadhou 3? 

2000302601 discloses a preservative comprising an irduion complex of 2-octl.4-

izoiw-3-one and cyclodextrin for use in a aprayabt paint European Pateat 

25 Application EP 895718 to Wininier eta’. discloses a mictobicidat fonButatiors COmr1Sing 

on isothiazolinone and 0-cyclodexlria complex, Japanese Patent Application 32 11279139 

discloses a complex comprising duodosuethyl p-to,l staffins, wit methyeloextS 

as a microbicidal agent. Japanese Patent Application W 11276135 disdoets a 61111 for 

preservin& wherein the film includes a complex comprising thiamine Lauryl sulfate 514 

30 maltosyl cyclodexhmn. Japenese Patent Application JP 11228302 discloses a compicx 

compæsthg 2-(4-thiazolyl)benzimidazole (a preservative) an4 a cyclodexhma for 

peaxsaiviog food. Japanese Patent Application IP 11151288 discloses a complex 

comprising a silver-protein complex complexed vvith hydroxyprovYl cyclodextæi’ for we 
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biocidos to inactive their aDtimicrobial activity. Lofisson eta!, (Doug Development Indust. 

Pharn (1992). 18(13), 1477-84) and Lohner etal. (Internationali Pharmaceutics (1993), 

93(1-3) 201.208) disclose that bydroxypmpyl cyclodexuin reduces the antimicrobial 

activity of a =go and the pease tvinives displa jtifficotjeied 

with the cyclodexirin thereby reducing the solubilizing effect of the cyolodextrin. 

Since cyclodextrins are carbohydrate-based, they too might some as a food source 

for mitrobes. indeed, 3ap’nese ftom Application J? 2001112445 discloses a method of 

pronioting the growth of microorganisms by including a natural or derivatized 

cyclodextrin

 

and another polysaccharide in the medium. 

ID Sikorski etal. (U.S. Pregrant Patent Application Publication No. 2002J0187960) 

discloses a method of inhibiting nSrobial growth in liquid formulations cotitÆtg 

cySdextrixL Sitcotaki et UI, regains that the forALtttis, winch may cflin HPCD, 

possess an alkaline pH or an added antimicrobial Agent. 

Water availability Is one of the most important factors affecting the growth of 

IS microorganisms and is generally expressed in physical toxins as water activity. Water 

activity, abbreviated a is swoon of the water vapor pressure aides air over the substance 

or solution divided by the vapor pressure of from water at the same temperature (a 

/ P,). Thus the value of avaries between) and I. Bacteria, )’eaats and molds 

require a certain amount of available water to support growth. Therefore, by lowering the 

20 went acævity the proliferation of these rthcroorganisms con be controlled. Growth of 

most bacteria can be stopped by lowering the water actMty to 0.80. Yeasts and molds 

tend to be more resistant to water activity and therefore it is generally necessary to lower 

the water activity to 0.70-0.75 to prevent growth. More specifically, the water activity 

range generally recognized as the lower limit necessary to prevent the growth of the 

73 microorganisms

 

Commonly used for thsfltr’g%ng ph,smactutical pttls duilug 

preservative effectiveness testing are listed in the table below. 

Microorganism  

PSsetaupdhoymlocnoc

 

sc

 
auesn

 

a 
97-0

 

Eaoherichia call 7.0

 

95 aingrirduoss

 

86m

 

0 

80 

Candidaabicma 

0 

87 

niger 0Asperillus 
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The minimum a for growth of the microorganisms is generally determined by the 

addition of salt. It Is recognized that the minimum aw values for growth provention with 

other solutes me’ be different. 

Lowering the aw of a product can be thought of as !bindingup!! moisture. in other 

S woTth, water is ’tilt pztsext, hov.,wt, it is just not rua4l, avtiIabe tra be used ban 

biological processes. Thus, substantial moisture can stay in the product, as long as it is 

bound-up somehow. Binding of the free water can be achieved by the addition of solute 

sticK as gJrcedn, alcohol, sugar, sugr-alcohol, salt or sugar-salt combination. 

When a bacterial cell is placed in a solution with low water actMty, the cell 

10 dehydrates and bacterial growth is iithibited, it is generally recognized according to the 

principles of thermodynamics, that water activity is the driving force behind dehydradoti. 

Donald Orth, Ph.D., in the book Frescrvative-Free S §IUsjng cosmetics and 

Dnrns (1997, Marcel Dekker, New York), discusses various difirent conventional 

preservatives and a ’1preservativc system.’ Lehner Ct aL (Phan hid (1994), 56(10),911-

15 914) disclose the bioststiiocidal actMty ofHPCD, 

Huniectants and other water activity-reducing agents are often added to food, dpig 

or cosmetic formulations in order to reduce The water aotMty of and preserve the 

formulations. A number of scientific publications discuss the effect that poly(ethylene 

glycol) has upon the water activity of aqueous compositions. Mtbrose at al. 

20 (AntImicrobial Agents and Chemotherapy (1991), .35(9), 1799.1803) disclose a 

composition comprising sucrose or lose and PE0400 andThCb. Anantuiecterial efft 
� 

against Scralualmoccus aureus was observed in the presence and absence of U202. Eliossi 

or al. (Journal of Chemical and Engineering Data (1999), 44(l). 52.55; European 

PoLymer Journal (201), 37(7J 143’2-1492) and Ninth et a). £ThermocM,,a Ado  In 

25 MAR 1999), 328(1-2), 169476) disclose the results of studies on the water activity of 

solutions containing diftring amounts of PEG. Vaamonde at al. (I. Food Sat, (1982) 

47(4), 1259-I262 .1 Food Sot (194), 49(t), 2%-297) disclose the tsxts of sbidS an 

the effect that solutes such as I -proline, I -lysine, -aIanine, sorbitol, KCl, sodium lactate 

and PEG have on the growth of S. aures. No growth was observed in any case when the 

() VWet activity was at or slightly below an, O.M. Curds et aL (ntftnkrobal Agents and 

Chemotherapy, (1983 Sep) 24(3). 409-412) disclose that concentrated polyethylene glycol 

400 solutions have significant antibacterial activity against various pathogenic bacteria 

including Kkhrk& immorunroac Psev.domonas aerughiosg &chericlda colt and 
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Stoplxylococous 
aure,s. Willey at at. (Lcbcnsnittd-Wftsenschafr mid -Technologic 

(1989), 22(I), 32-38) disclose the results on the reduction of water activity in aqueous 

solutions ofsugrs (glucose, maltose, sfla1toiose) ontO 35,000. 

Although artisans have recognized that poy(viny1p)Trolidone) (WYP) ad poly 

5 (ethylene glycols) can have an impact on the water activity of aqueous solutions, 110 work 

has been done to evaluate their water activity in combination Mth cyclodextins, or their 
potential use as a preservative. Jellineic at W. (Xe/fold Z Z PoJ,n, (1967), 220(2), 122-

3) disclose the results of studies on the effect that fl/P has on freezing of names. 

(MNem the fact that zs cow,entioS preservatives complex v*th octodeictxtne, it 

if would be extremely benef’oi& to identify a cyclodextrin derivative that possesses 

biostatic, (inhibiting the growili of microorganisms), or biocidal, (destro)ting 
microorganisms,) 

properties on its own i.e., is, the absence of a cotiventional preservative. 

As noted above, in the field of preservatives for cosmetic, food or pharmaceutical use, 

there 
hs riot been identified any particular cyclodexifin derivative that possesses 

15 antimicrobial activity in aqueous solutions in the absence of an additional added 

conventional preservative. 4’ need remains in the an for simplified aqueous formulations 

that remain preserved in the absence of a conventional preservative21A neeà also remains 

for s presented pharmaceutical formulation containing a cyclodexirin complexed with a 

drug, wherein the formulation excludes a conventional pharmaceutical preservative. 11Z’.� 
20 Fneedla emains for a formulation comprising an active agent, a cyclodexmfl and 

al
 presevative, wherein the cycloat es not re&cc theacth)ff 

theort
 thvitjottthn,iutoi5tmduced:J 

SUMMARY OF THE INVENTION 

The present invention seeks to overcome the disadvantages present in lcnown 

25 formulations. As such, a detivatized cyolodextæn_based, e.g., sulfoalkyl ether 

cyotodextdn (SAE-CD)4ase4 pre-served fotninlation is provided t5ent 

formulation can include my knoven active agent The formulation is preserved in tennsof 

its ability to resist microbial contamination, i.e., it has a reduced potential for sustainizg 

bacterial growth as compared to a similar formulated That exc%udes the SAE-CD and a 

30 conventional preservative. The present formulation may provide enhanced solubility 

and/or enhanced chemical thermochemical, hydrolytic and/or photochemical stability, of 
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the active agent or other Ingrenients in the formulation. Moreover, the present formt3ation 

possesses other physicochemical advantages over other Interrelations. 

The formulation of the invention includes underivatized cyolodextrin andlor 

drivatized cvclodextiin in an amount sufficient to reduce the water activity of the 

formulation to a value below wbich a target microbe ivill not be able to grow andlor vill 

be killed. In the absence of a conventional preservative or other agent(s) that etthance(s) 

or improve(s) the biostatic or bicoidal aoti’ity of the cyclodexMn, a foundation of the 

invention will have a water activity (a) less than about 097–0.025. .Anoxki$t4tiQ. 

wartr abobty redaoing-aerst can be included to the Vxraulation to provide 

� 

10 father improved presrvingnpSty, 
- - 

An SAE-CD.coutaining formulation can be prepared with sufficient active agent 

solubility and stability for a con,mercial product, If needed, the SP-CD-contthning 

formulation can be prepared as a clear aqueous solution that can be sterile filtered throui 

a filter having a pore size of 0.45 urn or less and Urns is stable and preserved under a 

15 variety of storage conditions, An SAE-CD-containing liquid formulation can also be 

converted to a solid or powder for reconstitution. 

One aspect of the invention provides a liquid formulation comprising an ef*ctive 

amount of an active agent and an SAL-CD, wherein the SAE-CD is present in an amount 

sufficient to preserve the formulation during storage. The SALE-CD can be present in less 

20 than stoitbiomet, sticbXomet,c or greatest than stoithiometric amounts with repCCt to 

the amount of active agent present in the formulation. The SAE-C1) need not complex 
� 

sarine the active agent. The SAE-CD need not form ionic associations ’MtII the active 

ag1- The fonnulation can comprise more than one active agent 

Specific embodiments of the invention include those wherein: I) the active agent 7 
25 to SAE-Cl) molar ratio isiess thus me, about oiie.ar Mercer than am; 2)the SAE’CD is 

) / 

sulfobutyl ether 443 -CD Or sulfobutyl ether 7*CD; 3) the ME-Cl) is acompound of the 

formula I or a mixture thereof; 4) the formulation thither comprises a conventional 7 
preservative an antioxidant, a buffeting agent, an aoiding agent, a solubilizing agent, a 

co;plexation enhancing agent, saline, an electrolyte, another therapeutic agent, an 

30 alkalizing agent, a humectant or a combination thereof; 5 M&C . is ..sntin an 

amount suficient to provide a dear atilutionn 6) the liquid formulation is lyophilized or 

;ther%sise Mail to form a solid Iomnj]arion for i000nstitutioni 7) the formulation 

comprises at least 4.8–0.5% wt./vol of SAE-Cl) to provide biostasis 8) the formulation 
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comprises 
mere than one uctivt agent, whe,ein eazh active agent may ox urny not complex 

with the SAE-CD; ) the formulation comprise an excess, on a molar basis, of SAB-CD; 

9) the formulation comprises an excess, on a molar basis, of active agelt 10) the 

formulation has been purged calls an inert gas to remove substantially all of the oxygen 

5 contained in the formulation; II) the formulation frodscr comprises one or more 

conventional preservatives; 2) at least one active agent present in tine thrmulatiot. has w 
or 

bin1iuiththo SAE-CD tlth does a conventional preservative in the 

fomnulation; r3) the water activity of the formitlafion is less than about 097–0.025 as 

measured according to the procedures detailed herein; H) the formulation further 

10 comprises a liquid carrier other the" water; IS) the fonnulation is 4 liquid; 16) the 

fonriulation is a semi-solid; 17) the formulation is a solid; IS) the formulation has been 

prepared at a temperature at or above St at or above 25°C, at or above 35-C, at or above 

45C or at or above SOt; 19) the formulation has been prepared at a tcmpeature 

approxirmiting jnbieni ieawenflre; 2) The SAP-CD, or deævatiz.d cyc]odextæn, reduces 

lS..the water activity of the formulations 21) the fbrn’ulation comprises at least 25.6*2.5% 

m./vol of SAFCD to provide biocidal properties; 22) the SAE-CI) is present in an 

amount sufficient to unnask the biocidal or biostatic properties of an active agent, which 

properties are masked when the active agent is present in another formulation. 

The water anthity of the fomultion is gatem3ly teticed to lets tm thou 

20 0.98–0.019, less than 097–0.025, less than 09640.025, less flier, 0.95–0.01, less film’ 0.925, 

loss than 0.90 or less than 0.20. The preferred water activhy valve may voly, according to the 

components present us the formulation. The observed water activity value can also vary, 

according to the instrument used to meilsure it as well as the eslibrsion of tho insttment and 

reproducibility, of measurements (as expressei by standard deiation) token by the 

25 instrument. 

The invention also proides a liquid formulation that can be sterile filtered, 

therein the formulation comprises a liquid carrier, an SACD and one or more active 

agents. 

The invention also provides methods of preparing a liquid formulation. A first 

30 method comprises the area of: forming a first aqueous solution comprising a cyclodextiin 

derivative; forning a second solution comprising active agent; and mixing the first and 

second sdrauOrs to - tbt lutoidfoimniatiom A secOrx& tnethot is simil,.t to the first 

step except that the active agent is added directly to the first solution without fonnalion of 
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denvatized cyclodextrin serves to preserve tice thrmulntion frcc microbial contamination 

and/or proliferation. 

__..The preserved formulation can be alioth solid, suspension, powder, gel, cream, 

ointment, paste, stick, tablet, capsule, osmotic, device, dispersion, emulsion, patch or any 

S other type of formulation requiring preservation. 

The formulation of the invention can employ difirent means of stopping or 1 
ithibit!ng an increase in bioburden. In other words, it can employ a derivatizod 

/ 
cyolodextrin and one or more preservatives in order to firm a presented formulation, One 

reason for doing so is that though a microorganism might survive single preservative 

IC challenge relatively well, the energy expenditxre required to meet the first challenge 

leaves it exposed and ilnerable to attack from another presentative. For example. tSer 
/ 

ideal conditions, 10% sodium chloride is required to inhibit Clostridium botulinum via 

reduction in water activi’. However, at pH 5.4-5.8 in the presence of only lOOppm 

nitrate, only 3.5% sodium chloride is required to preserve the system. Mother reason isj 

IS that some microorganisms my develop ’resistance to a particular approach Of Preservation  
Thus a combination 0f preservative approaches might be required to presents al 

preparation from contamination by several microbes. 

The present invention provides SAE-Ci) based !brmulations, wherein the SAF-CI) 

is a compound of the Formula I: 

20 RiSt 

R3S3 

25 

Fomcül 
30 wllereitt 

n is 4, 5 or 6; 

R1, R, R itt, R5, R5, Ri, 1k5 and R9 are each, independently, -0- or a-0-(Cs - C. 

allcylene)-S03  group, vkerein at least one of Fit and R3 is independently a -0-(02 - 

c 

alkylene)-SOf group, prefernbly a -0.(CH2%S03- goup, wherein   is 2 to 6, 

35 preferably 2 to 4, (e.g-OC}2CHC}1zSO{ &-OC}l2C}12CH2CH2S03 ); and 
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charged compound is complexed with the cyclodecthn either by inclusion in the cavity or 

formation of a salt bridge. The preservative property, of SAE-CD does not require 

inclusion complexation or salt formation with an active agent, 

The amount of clerivatized cyclodextrin required to provide the desired level of 

5 preservation will van’ according to the materiaja comprising the fommiation. The more 

prone a formulation is to microbial nontaminatjoo, the higher the amount of derivatized 

cyolodextan that may be required The less prone a formulation is to microal 

contamination, the lower the amount of derivatjzed cyclodextrin that may be required. In 

the absence Of other preservative, the formulation comprises greater than about 25% wAi 

10 of derivatized cyclodegtTin for biocidal eteot or greater, than about 485u1:0,5% tbr 

biostasis, 

The parent cyclodextrins have immued waver solubility, as compared to SAE-CD 

and WD. Uaderivatied ox-CI) has a water solubility of about 145% wA at saturation, 

Underivatired 3 -CD has a water solubility of about 1.85% wk at saturation. 

IS Underivatized y-CD has a water solubility of about 23.2% twv at saturation, At these 

concentrations, these parent cyclodextrmns are unable to, on their oat, preserve 

formulations containing than. Dhnethyl-beta.cyclodextrin )MCD) forms a 43% wlw 

aqueous solution at saturation, At this concentration, 0MG]) is unable to preserve a 

formulation containing It, 

20 However, the present inventors have discovered that SAE-CD in addition to other 

oyclodextrin derivatives possesses the ability to reduce water activity in the formulations 

of the invention. It is believed that the formulation-preserving activity of the derivatized 

cyclodextrins is at least in pan due to their ability to reduce water activity. Generally, the 

greater The water activity-reducing power of a derivatized cyolodextrin, the lower Is 

25 amount of cyclodextrin required to preserve a solution. It is also possible that an ionized 

denvatized cyolodextrin possesses preservative activity when present as a salt. The 

preservative activity of a derivatized cyclodext.in might also be the result of Its 

osmolality. 

Other water soluble cyclodextrin derivatives that decrease water activity can be 

30 used according to the invention, Exemplary, derivatives include the hydroxyethyl, 

hydroxpropyl (including 2- and 3-hydroxypropyl) and dihydroxypropyl ethers, their 

corresponding mixed ethers and farther mixed ethers itith methyl or ethyl groups such as 

methylhydroxyethyl, ethyl-hydmxyethyl and eThylhydroxypsopyl ethers of alpha-, beta-
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improved, additive or synergistic enhancement over the water ectivity-reducing eflct of 

either material alone. 

One or more water activity-reducing agents can be used in combination with one or 

more derivatized or non-dertvatized cyclodextrlzts in the formulation. 

5 Accordingly, the invezition provides an aiteriwe method of increasing the shemlife 

of Such as by preserving) a formulation that sustains microbW gtosvt. The fo’muit%ion 

of the ultimate method would comprise an aqueous carrier, and a first water nativity. 

reducing Soon present in an amount insufficient to, on its own, preserve the formulation. 

The method would comprise the stop of including a derivatized or non-derivatized 

0 cyclodextrin in the formulation By so &oin& the Ilrsa water ac*Mty-redudng agent and 

the cyclodextrin cooperate to improve the shelf-life of the thrmulation, This can be done 

even when the cyclodextrin is present in an amount insufticient to on its own, presewe the 

formulation. 

A formulation according to the invention will have a storage shelf life of no late-

15  time days, one week, moses we tics, one month, Thrtt moTh six moTiths, or One ytsr. 

In this cose, shelf life is determined only as regards the Increase in bioburden in the 

form’$ntion. For example, for a formulation having a shelf life of at least six months, the - 

formulation will not demonstrate an unacceptable and substantial increase in bioburden 

during the storage period of at least six months. The criteria for acceptable shelf-life are 

20 set as needed accordMg to a given prothict and is storage stabi requinnients broader 

� words, the bioburden of a formulation having an acceptable shelf-life will act increase 

beyond a predetermined value during the intended period of storaGe. On the other band, 

the bioburden ofa formulation having an unacceptable sltelf-life will increase beyond the 

predeterni’med vajue dining ’De rdended pSod of stoage. It gntd benottd&tashelf-- 

25 life of as little as (,ne week is suitable for products that are compounded by a pharmacist 

atid sutd to customers of a pharmacy. At a minimum, a preserved formulation will have 

an acceptable shelf-life ofat least 24-hours after initial contamination. This is particularly 

true to for multidose parenieral formulations. In other embodiments, a preserved 

formulation vvill have a shelf-lile of at least 28 days as per USP guidelines In another 

30 embodiment, a preserved formulation will have a shelf-life of at least two years. 

Osmolaihy is related to water activity and thus cart also be an indicator of 

formulation preserthig activity. Increases in o,molality correspond to decreases in water 

auilvIty. Figure 3 depIcts the reutiotnlâp biOneen aM cotioentration of 
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SBE-CD in an unbuffered aqueous solution at room temperatwe. At concentrations Ic to 

aboui 20% to 30% w/v, the relationship is linear. At SEE-CD concentrations below about 

11-13% wA’ the solutions are hypotonk or hypoosmotic with resect to blood and at 

SHE -CD concentrations above about 11-13% w/v the SHE-CD containing solutions sit 

$ hypertonic or hyperosmotic with respect to blood. When red blood cells ate exposed to 

solutions that are hypo- or hypertonic they can shrink or swell in size which can lead to 

hemolvsis. As noted above and in Figure 1, SBE-C1) is less prone to induce heinolysis 

than other derivatized cyclodextrins. 

A formulation containing the active agent propofol at 1% w/v aM 22% w/v 

to 

CAPTISOL is hypertonic and has an osn,olality of 687 mOsmoMs/kg A lIpid emulsion 

fonauiation of 1% propofol (the marketed product Diprivan) has a measure osmolality of 

303 mOsmolesftg and is isoosmotin with blood. The hemolytic potential of each 

formulation was evaluated according to Vasque et si ("In Vitro Evaluation Of 

Biocoxupatibiity Of A Dose Formulation’ presented at the 4O Annual Mi of the 

15 Society of Toxicology, San Francisco, CA, (Tfar 25-29, 2001)). The data indicated Use 

was no measured evidence for hemolysis caused by the Captisol formulation at any of the 

fonnulaticn:blood ratios. The Dfpdvan fonrn1lazion induced moderate hemolysis at 

foxmulation:blood ratios of 1:1 and slight hetnolysis atratios ofO,5:l 025:! and 0.1:1. 

Accordingly, the invention also provides a liquid formulation of an actme agent 

20 and an ME-CD, wherein the formulation has a seduced hemolytic potential as compared 

to 

other cyclodexirin-based formulations, 

The formulation can Include ooe or more of any %cnowrs active agents. The active 

agent included in the present invention can possess a wide range of values for water 

solubility, bioavailabiity and hydrophłicity. Active agents to which the present Invention 

25 is particularly suitable in4sw#!.. insoluble, poorly water soluble, slightly water ..................................... 
soharnodcratelJwaterclu. water soluble very water soluble. hydropho..or 

cth!utic aiwts. It will be understood by the artisan of ordinary sIdæ that an 

active agent used In the formulation of the present invention is independently selected at 

each occurrence from any known active agent and from Use disclosed herein. It is not 

30 necessary that the active agent complex with the derivatized cycodextrin or form an ionic 

association with the derivatized cyclodexirin.- - 

Achve agents generally include physiologicilly or phannacotogically active 

(&tstance-that produce a sten,ic orocaBzed efiot or 0ffection animal.4tmm7 



20 

W003108079 PCT/USO3/08348 

- 27 - 

beozoate and sodium phenylacetate, bromooriptine mesylate, cabergoline, agents for gout, 

and antidotes. 

Exempts tardovasc(ar agent cctudt nootcopic agents, eztiaxrhthmtc agntz, 

calcium channel blocking agents, vasodilators, astiadrenergios/sytnpatholytics, renin 

S angiotensin system antagonists, antihypettensive combinations, agents lbr 

plieoollxomocytma, agents for hypertensive emergencio& anfdlyperlipiªemic agents, 

antihyperlipidemic combination products va,oprossors used in shock, potassium 

removing resins, edetate disodium, cardioplegic solutions agents for patent ducats 

artaiosu and sckrcsing agents. Thcemptary renal and enitour1nary agents include 

0 interstitial cystitis agents, celI&ose sodium phosphate, anti-impotence agents 

acetohydroxamic acid (she), genitoorinary irrigants, cystine-depleing agents, urinary 

alkalinizers, urinary acidjfers, antichobnergics, urinary cholinergics, polymeric phosphate 

binders, vaginal preparations and diuretics. Exemplary respiratory agents include 

brorcdiatots, Iesotrene receptor antagSats, leukotriena formation irusibitors. 

15 respiratory inhalant products, nasal decongestants, respiratory enzymes, lung surthotants, 

atthistsmines, nonnarcotic antitussives, and expoctorants. Exemplary ceaftal nervous 

system agents include CNS stimulants, narcotic Monist analgesics, nrcolic agonist-

antagonist analgesics, central analgesics, acetaminophen, salicylates, nonnarcotic 

analgesics, nonsteroidal anti-inlamæiatory agents agents for migraine. 

20 antiemetic/aritivefli go agents, antlniy agents, antideprossants, antipsychotio agents, 

cholinestanse inhibitors, nonbarbiturate sedatives and hypnotics, nonprescription steep 

aids, bolbitu1tte sedatives and hypnotics, general anesthetics, injectable local anesthetics, 

arLticOnVulsants. muscle relaxants, antiparkinson agents, adenosine phosphate choliflergic 

muscle stimulants, disalfjranz smoking deterrents, diastole, hyaluronic acid derivatives, 

25 ax’d bntxzin toxins. Exemplsxy gastrointestinal aeras including H "1011 agents, 

histamine FT2 antagonists, proton pump inhibitors, sucrate, prostendins antacids, 

gastrointestinal antichoUnergicWantispasmodics, mcsalsmine, olsalazine sodium, 

balsalazide Jisodimn, sulIasalazine, celecoxib, ’mffi,dmab, tegaserod mukeute, lasTAINutc, 

antidlarhea, anæflatuIent liese inhibitors,61 stimulants, digestive enziedc gastric 

30 acidifiers, hydrooholeretics, gallstone solubilizing agents, mouth and Throat products, 

systemic deodorizers, and anorectal preparations. Exemplary anti-infective agents 

including perücillins, cealosporins and rallied  antibiotics, carbopencum. ntorioctsms, 

chlommphenicol, quinolones, fluoroquinolones, teacyclines, macrohdes, spectinomyciri, 
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rngit with an Phil or one asneededto formanionical  banned Penn Examplesof 

pharmaceutically acceptable salts include conventional non-toxic salts or the quaternary 

ammoniun, salts of the parent compound formed, for example, from non4oxic inorganic 

or organic acids. Suitable non-toxic salts include those derived from inorganic acids such 

as hydrochloric, hydrobromic, sulfuric, sulfonic, salfamic, phosphoric, oinlc and others 

knovert to those of ordinary skill in the art. salts prepared from organic acids such as 

amino acids, acetic, propionic, succinic, glycolic, stearic, lactic malic, toitaric, citric, 

ascorbic, pamoic, maine, hydroxymaleic, phenylacetic, glutamic, benroic, salicylic, 

sulfanilic, 2-acetoxybenroic, nsmaric. toluenesulfonic, methanosulfonic, ethane disuifonlc, 

10 oxalic, isethionic, and others lmowi to those of ordinary sl&I in the alt The 

pharmaceutically acceptable salts of the present invention can be synthesized from the 

parent active agent which contains a basic or acidic moiety by conventional chemical 

methods. Lists of other suitable salts are found in &PPIngtons Pharmaceulical Sciences, 
17th ed. Mack Publishing Company, Easton, PA, 1985, the relevant disclosure of which is 

15 hereby incorporated by reference. 

An anionic derivatized cyclodextrin can complex or otherwise bind vath an acid 

ionizable agent. As used herein, the term acid-ionizable aent is taken to mean any 

compound that becomes or is ionized in the presence ofan acid. An acld-ionizabe agent 

comprises at least one acid-ionizable functional group that becomes ionized when exposed 

20 to acid or when placed in an acidic medium. � Exemplary acid-ionizable Shorthand groups 

include a primary amine, secondary amine, tertiary amine, quaterniiy amine, aromatic 

amine, unsaturated amil ptimoq thiol, secondary thiol, sulfonium, hydroxyl, enol and 

others known to those of ordinary skill in the chemical arts, 

The degree to which an acid-ionizable agent is bound by non-covalent ionic 

25 binding versus inclusion complexation formation can be determined 

spectrophotometrically using methods such as ’kINMB. ’CNM;R, or circular dicbroism, 

for example, and by analysis of the phase solubility data for the acid-ionizable agent and 

anionic deivatized cyclodexirirL The aitnn of ordinary aldil in the an  MU be oNe to use 

these conventional methods to approximate the amount of each type of binding that is 

30 occurring in solution to determine whether or not binding between the species is occurring 

predominantly by non-covalent ionic binding or inclusion complex formation. An said-

ionizable agent that binds to derivatized cyclodexirin by both means will generally exhibit 

a bi-phasic phase solubility cone. Under conditions where non-covalent ionic bonding 
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colorant, solubility-enhancing agent. complexation enhancing agent, electrolyte, glucose, 

stabilizer, toni;ity modifier, bulking agent antifomirIg agent, oil, emu1si’iug @�ent, 

oryoprotectant, plasticizer, flavors, sweeteners, other excipients known by those of 

ordinary skill in the art for use in preserved formulations, or a combination thereof 

5 As used herein, the term alicalizing agcnr Is intended to mean a compound used 

to provide alkaline medium for product stability. Such compounds include, by way of 

example and unwint limitation, stmfloriia solution, ammoniun curbonale, diefranoamine. 

monoethanolamine, potassium hydroxide, sodium borate, sodium carbonate, sodium 

bicarbonate, sodium hydroxide, triethanolamine, dietbanolamine, organic amine base, 

10 alkaline amino acids and trolamine and others kncu to those of ordinary skill in the art 

As used herein, the term "acldiing agent" is intended to mean a compound used 

to provide an acidic medium for product stability. Such compounds include, by way of 

example and without limitation, acetic acid, acidic amino acids, citric acid, kamMic acid 

end othst alpha hydroig acids, hydrochloric said, ascorbic acid, phosphoric acid, suiflulc 

15 acid. tartaric acid and nitric acid and others known to those ofor&Thry Skill the art. 

As used herein, a conventional preservative is a compound used to at least reduce 

the rate at which bioburden increases, but preferably maintains bioburden steady or 

reduces bioburden after contamination. Sudh compounds irichide, ’Oy Yfl of oxoxlw&e and 

without limitation, benzalkonium chloride, benzethOnium chloride, benzoic acid, benzyl 

20 alcohol, cetylpyTidinium chloride, chiorobutanol, phenol, pheriylethyl alcohol, 

� phenylmercurtc nitrate, phenylnierouric acetate thimerosal, trialj myrlstylgamxna 

picolinium chloride, potassium benzoate, potassium sorbate, sodium benzoate, soditm, 

propicnate, sorbic acid, thymol, and methyl, ethyl, propyl or butyl parabeis and others 

known to Those of ordinary, skill irs the ait 

25oi? As used Icein, the tent antioxidant" is intended to mean an agent that inhibits 

oxidation and thus is used to prevent the deterioration of preparations by the oxidative 

process. Such compounds include, by way of e,o,mple and without limitation, acetone, 

potasitmi motabisulfit; powsäum sulflt; ascorbic acid,  asoorbyl palmitatiat cAtric acid, 

butylated hydroxyanisole, butyated hydroxytoluene, hypophopborou acid, 

30 morsothioglyuerol, propyl gallate, sodium asoorbate, sodium citrate, sodium sulfide, 

sodium sulfite, sodium bisulfite, sodium formaldehyde sullbxylate, thioglycolic acid, 

EDFA, pentetate, and sodium metabisulfite and others mown to those of ordinal skill in 
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however, in none of the samples of Example 3 was an increase in bioburden observed for 

solutions containing SAE-CD. Overall, the SAE-CD containing formulations actually had 

a lower microbial count after 24 and 48 hours than they did at the beginning of the study. 

Accordingly) the present formulation provides a substantially preserved rrenteraj 

S formulation comprising an SAE-CD an active agent and a liquid carrier. The invention 

also provides a method of preserving a formulation comprising the step of including in the 

formulation SA&CD in an amount sufficient to slow down the rate of Iiobur&n increase 

maintain bioburden ar4(or reduce bioburden in a contaminated formulation. Unlike the 

emulsion formulatio; the present formulation or composition does not requfre an added 

0 conventional preservative, such as detafled herein; although, a conventional preservative 

can be farther included if desired. As such, the presently claimed formulations 

unexpectedly possess microbial grohretardin8 or preservative properties.: 

Additional embodiments of preserved formulations according to the invention are 

included in Examples 6.9. Formulations ccntaiaiing varying amounts of SBE7-p-CD and 

IS microbial inoculates were prepared. The microbes tested include Psewhmonas 

aerugnosa (ATCC 9037), ESC/ICrIChia co/i (ATCC 8739), Salmonella chloerasu (ATCC 

13311), Strphylococcur cureux (AleC 6538), Candida amicans (ATCC 1023U and 

AspergI/us niger (ATCC 16404). As noted in the "voter activity versus microorganism 

table included in the Background section above, the abcvementloned microbes will not 

20 reproduce when the water activity of the medium in which they are found is at or below 

the values indicated, in other words, the microbes should proliferate When they are 

present in a medium having a water activity higher than the indicated values as long as the 

medium contains sufficient nutrients to sustaIn microbial growth In order to provide 

basis for unexpected results, the water activity values of the above-mentioned solutions 

25 Were determined to be as follows: 

Bound ActIve Unbound Active 
I CO I0]lIg’mL 2Oing/mL I tomg)wL 
L Solution  Neat Propofol lbekn Coio,eIItOlat HCI 
I 20% w/v Ctisol 5.5 0.974 (oH 54 Not AvMbbls L Not Amilabla 

0%wv 0s& 05I 6,D M AOe 9’9cM S3) L_0.946 ’H6. 
40% wtv HPBCD _0.986 (pH 5.4 Not Available 0,9S3 fpH 5,7) O,984LH 6.0) 

The antimicrobial preserving capab!UV of the formulations was evaluated by 

testing each formulation using the procedure of USP XXV <51> test for preservativo 
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effectiveness except that the time points analysed were 0, 24, and 72 hours post 

oculation. 

In Example 6, the performance of SAE-CD to HPCI) was evaluated in the 

presence and absence (control samples) of ibupron, a non-steroidai anli-inflommatoi, 

drosc lbuprofen is known to complex with SAB-CD and HPCD As detailed in the table 

above, comploxatlon of ShE-CD with ibuprofen increased the e of the solution, but 

ccmplexatioLt of ibiiprofon with UPOD did not increase the water activity of the HPCD. 

containing solution. Even so, the results indicate that a derivatized cyclodexirim such as 

an SA&CD, acts as a preservative under conditions where one would not expect it to, 

10 since the SAECD inhibited or retarded growth and/or WE mIobes at concentrations for 

WC) that are Stun Moreover, SE-CD ratted wtet.lau1e acthity at v 

activity values In which the microbes would have been expected to proliferate. For 

example, SAB-CD present at a concentration of 4000s wAr in the pDesenoe of the active 

ibuprofen had a measure4 a of 0.979. At that in. value, one would not expect that a Water 

S activity-reducing agent, such as SA$-CD. wou\d have a preserve eeYect. It’qever, 1 

inventors have discovered that SAF-CD, but not FIPCD, causes a decrease in hioburdeti 

ossesses biocidal activity) at that water activity value for P aenig/nosa, E coli, S 

- chloerasids and C alb/cans. 

According to the above. SAE-CV unexpectedly provides preservaflve properties, 

20 to adidams cQrSuinit, at water actMty, vakies that one would act expect to see siCh a 

’ high degree of activity. 

In the formulation of Example 7, cyclopentolate FICI was used as it was 

determined not to complex to any significant extent with SAE-CD or HPCD, since the 

dnig is very water solfrle. It is possible that minor complexatlon of the cyctopautolale 

25 onth cyclodextrin could occur under certain circumstances. As noted above, addition of 

cyolopentolate to a solution containing SAE-CT) or IjPCD did not substantially increase Or 

decrease the water activity of the respectIve solutions. SAB.CD possesses bailer 

biocidaibiostatic properties against P. aeruginosa, E. cop, and S. chloerasvi ihon 1WCD. 

The pH at which SAE--CD expresses its preservative activity is not limited to 

30 alkaline pH values. As rioted herein, SAE-CD, when present in sufficient amotit1tS soives 

as a suitable preservative for solutions loivaiLUt*enio-l4 alkaline 

pH or physiological pH, 
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Como resuttedo do exarnen de fondo, rnaflzado con tundamento an & afilctho 45 
do Is Decision 486 de Is Comision do Is Comunjdad Andna, as Is comunica: 

1. Documentos estudiados 

1.1. Qcji clan; Folios: 74 a 139 coma as radicO Fnicalmente 

12, Reivindlcaciones: FoPEos:140 a 142 coma as radicO niclalmento 
Folios: 185-186 2010/0405. 

13, Pripridad: Enero 30 de 2004; US; 60/540.897 

2. Oblate de Is invencion 

litulo de Is invencion: CONSERVANTES ANTIMICROBIANOS PARA LOGRAR 
UNA FQRMULACJON DE DOSIS MULTIPLES USANDO CICLODEXTRINAS p 
PAPA FORMAS DE DOSIFICACION LIQUIDAS. 

Problems TØcnco Planteada: Necesidad do composiciones farmacOulicas con 
CicPadextrinas. 

Exp 08073023 
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SoIucion:Composiciones fam-,aceuticas del compuesto de formula (to), one 
ccodexnna y on conservante. 

IPG: A61 K47100. 

3. Determinacion del Estado do la Tecnica 

La facts quo Se he tenido an cuenta pare determiner el Estado de Ia Tecnica es: 

Fecha do presentacion de Is solicitud prioritara: Enero 30 de 2004. 

Tenierido an cuenta Is fecha mndicada Se realize to b(jsqueda on of estado de Is 
tecnica de documentos relacionados con Is soticitud encontrandose los siguientes 
documentos nias relevantes: 

No Dooumento Titulo Fecha de 
publicacion 

Use oftachykin[n antagonists 

DI US2003(Ot39443 including NK.1 receptor Julio 24 de 2003 antagonists, to modify unwanted 
behavior in dog, cats and horses  

W003/D80079 Use of sulfoalkyl ether Octubre 02 de 
cyclodextrmn as a preservative 2003 

4 MÆlisis do patentabitidad (articulo 14 0486) 

4.1 Nivel invontivo (afticulolS 0486) 

La revindicaciOn 1, dice: 

Of 
Una composiciori tarmacØutica parenteral, qua comprende: 

Un confided terapØuticamente efectiva de on compuasto de formula (I): 

4 
donde R2 as ted- butyl; 

o one sal farmaceutica aceptable del mismo, come 
antagonists del receptor NK-1 
Una p-oycrode)drina 
Un preservante farmaceutica aceptabre qua as metacresol; y 
Un vehlculo farmacØutica aceptable 

El Estado de Is Tecnica mas cercano es Dl (US2003/0139443) qua do a con000r 
composiciones farn,aceuticas liquicas qua contienen on antagonists del receptor 
NK-i a sus sales (folio 174, pg 5, parØgrafo 134) y ademØs coritienen vehiculos 
diluentes (folio 175, pg 6, paragrafo 148), tales coma: on coriservante 
(polietilengicol), on vetdculo (glicerina) (foIo 175, pg 6, parØgrafo 149 one 

IExp 00073023 
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cicodextrina 3 (sultobutileter SBE ciclodxIrina, folio 174, paragrafo 134, R2 
es led- butyl) a su sal farmaceutica aceptable); las wales so pueden administrar 
per via parenteral (solucones sotoncas) folio 115, p96, pârrao 150. 

La composicOri objeto de esta solicitud so diferencia de las composiciones de Dl, 
en que esta contiene como preservante at metacresol. 

El hecho de incPuir coma preservante op metacresol, en (as composiciones qua 
as daban a conocer an Dl, cause quo IS composicion reclamada, prosente buena 
estabilEdad con eticacia antimicrobiana frente a los microorganismos probados 
folio 118, pg 45) y ton buena solubidad, (folio 66, pg 1)4, descrIpciOn), lo cual era 
de esperarse. 

I El Problema TØcnico Objetivo era cómo obtener composiciones, alternatives, do 
Un compuesto do formula (i) 6 una sal farmaceutica aceptable del mismo, coma 

I

 
antagonists del receptor Ilk-I, sNuble y con eticacia an%irnicrobian&. 

02 (W0031080079) describe una rnanera de solucionar el problems tØcnico 
I planteado, mediante el use del Sulfobutil star ciclodexirina, (folio 190, pg4 , Ilnea 

18) an formulaciones farmacuticas liquidas con pH acido (folio 191, pg 5, linea 

I 
6; folio 197, pg 1�, lines 5; foW205,pg S8linea 51), fonrando Un complejo entire 
principles activos, coma un agents contra Is ansiedad an forma de sal citrato (folio 
201, pg 27, llnea 20; folio 202, pg 29, lines 6, con diferentos grados de 

I solubilidad, folio 200, pg 25, mess 24-27 ), pare aumentar Is solubilidad y Is 
estabitidad de dichas preparaciones farmaceuticas (folio 186, pg 2, lineas 14-17; 
folio 190, pg4, llneas2a-21) qua tambiØn pueden contener metacresol, pg 31, 

I
 

lines 21). Las fomiulaciones divulgadas an 02, presentarori efoatividad 
antimicrobiana, contra los n,ismos microorganismos (folio 204, pg 37, Ifineas 13-

I 18) pare los wales presento efeotividad antirnicrobiana, is composicion de IS 
solicitud (folio 118, pg 45, table IV); an donde IS ciclodexirina no reduce Is --
actividad del components preservante (metacresot) 6 deride (a actividad / 

I antimicrobiana de Is forn,ulacion no Se disminuye (Jo cual as el mismo efecto 
alcanzado per IS solicitud). 

I El solicitante an los folios 93, 102 y 104, afirma quest desarrollo de IS formulacion 
40 dio come resultado IS optimizacion de Is cicicaextrina wide al farmaco y no unida 

al conservante (coma an 02 folio 191, pg5, lineas 9-11) lo cual muestra qua as 
una labor de Is rutina diana del experto an Is materia, Jo cual no Is confiere allure 

Iinventive a as reMndicaciones rec(amadas. 

Per tanto, IS solicitud, tal come as reivindica, as obvia, porque el Experto an IS 
I

 
Meters enfrentado al problems de ’coma obtener composiciones, alternatives, de 
de Un compucsto de formula (I) 0 una Sal farmaceutica acoptable del rnisrno, 

I 
come antaganista del receptor tlk-t con eficacia antimicrobiana, ilØs solubles", 
utilizaria las enseOanzas de 01 y D2, incltjyendo el motacresol, que Se revels an 
02, dentro de las composiciones que as ensonan an Dl, pairs lograr do esta 

I farina a composicibn objeto de esta solicitud. 

Las reivindicacianes 2-6 deperidientes do (a 1, Se carecterizan por determiner 
I ciertas proporciones entre Is ciclodextnina y el principio active 0 IS ciclodextrina y 

el conservante. Es conocido que oncontrar nuevas proporcionos entre los 
componentes do una composicion larmaceutica, as una tabor de Ia rutina diana -<v 
del oxperto an Is materia, lo cual no IS confrere altura inventive a las 
reivindicacionos recramadas. 

Do lo anterior so concluye, que las reiWndicsciones 1-6 no son inventivas 

Exp 0607302 



2P 
1

 

209 

5. Conclusion: 

Los requisitos de patentabdidad do Is presents solicitud as encuentran afectados 
asL 

I Documents N Reivindicaciones ReqLiisito quo afecta _____ afectadas -1 Dl 
_______ _____ 

082003/0139443 1-6 Nivel Invontivo 
W003fO8OO79j 1-6 Nivel Inventivo j 

En cumplimiento del articulo 45 do Is Decision 486 do Is Common de Is 
Comunidad Andiria, so Is indica qua dabs car respuesta dentro del termino do 
assents dias contados a parlir do Is fecha de notificación do Is presents 
coniunicación. En caso do no dar respuesta & presents requerimiento, 0 Si a 
poser do la respuesta subsistieran los impedimontos pars Is concesion, as 
denegarØ Is patents. 

Natifiquese el pre sen e oficio conforme a Ia dispuesto
 
an el numeral 5.2, literal a), 

del cpituPo quinto d titulo p rode Ia Circular Unica N lOde 2001. 

AIJX CARMEN CE PEDES DE VERGEL 
Directors do N vas Creacionas (C 

El anterior requeriniento fue notificado por fijaciOn an lista, de focha 

AO 21 

� I CONCEPTOIECNICON02517 
CªdLgo No.202078 
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