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WO 20071052270 1 PCT/IL2006/001263 COMPOSITIONS AND
METHODS FOR CELL KILLING FIELD AND BACKGROUND OF THE
INVENTION 5 The present invention relates to compositions and methods
foraalienpss based on the titration thereof with solid buffeCT/HAMEH01263
forms of cellular material are known to be harmful and potentially lethal to
man. For examﬁ@@@ﬂfé@w&h@é@mgﬁﬁ{lg&%ﬁﬁ%&%f death
in the United States, after heart disease (Boring et al., CA Cancel J. Clin.
43:7 (1993)). 10 Cellular microorganisms are also responsible for a wide
range of diseases. Cell kiIing and targeted cell killing (e.g., cancer) are
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tumlor of 1RO | 'ﬁilyl}u&hiﬁai{e}d1gf&wme&m§o@ﬂm%@ri}%mdtlﬂaemmomemi]gling cells
replication (a loss of normal re ory. control) of various types of 15
BREFSTARP th’E?fé"ﬂE}?ﬁféﬂrp%é%/g‘iﬁi%% &atment of the disease is often

surgeryy: Mdmthmgeatmmlwmﬂdmmm ab th@éernﬁdimehmxmlally
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treatments for some cancers are available but these seldom induce lon
téhoritnd Statse. afien beartitispase BREAT WtaloUrdtifanesh h b 3t S )
ammirnmr?&@(fgml @af@al?re&l@gﬁ@m&qﬁoachmqﬂa@aw,dm@mvemu
nqwn as the developme multidrug resistance..In, man SEes, .

(AT H0e ATES I e LR 1o PR PR TRT BT in the
dgenthntogg ditlosiisuch treatments threaten non-cancerous cells, are

stressfy| }g’%ﬁ& iPYmanLady.and M?Qtéﬁﬁa'ﬁ%%ﬁﬁ}ﬁ'é@éﬁ%%. R Rdrily

agents a at are capable of targeting cancerous cell§ are therefore

ribepedogsni R sriieR stmiewarf in Trenlber et pidvpronfees of
f:dsau:si_{fi;g,aﬁ@\éﬁrqledlﬁ' RASE BHMPIMEl Eaiﬂggg:r_&g pﬁctﬁgaéa?zgeoﬂeﬁrsmgery,
identified as a root cause of a varie eDbllitatin r fatal giseases
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anclafiatiikdisFod risafreycinsdvienmdtifoations; dragssic foassoartibiotics ame
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bacteria common i: develop resistance to antibiotics and improved agents

&EAH¥Edeto enf4ReSprandi ohfifectisHstenss dsiepe  refractory  to
reheresBRpEME. Mgk theopringipakcanetinaithf esgaahle pradnets. In

that are introduced into. the b?dy ot provide a n?atg\éva Sig&g ttrse b@%}%ipscutic
hta Ica

BRRE BT Chon: AVolding SUthMietlions With fiptantbfe e

dewitsdcaddiepantidulesdinpgbibmatio becsaseMiE QUS7465FREE UL to the
RentA-BORS QN6 Hﬁﬁf&iﬁ&@@ea@)’ﬂhﬁ%@g@ AT WO CRRIIGAE of
the microbes from clearing by the

targeting cancerous cells are therefore needed.

Microorganisms can invade the host tissues and proliferate, causing severe
disease symptoms. Pathogenic bacteria have been identified as a root cause of a
variety of debilitating or fatal diseases including, for example, tuberculosis, cholera,
whooping cough, plague, and the like. To treat such severe infections, drugs such as
antibiotics are administered that kill the infectious agent. However, pathogenic
bacteria commonly develop resistance to antibiotics and improved agents are needed
to prevent the spread of infections due to such microorgahisms.

One of the principal concerns with respect to products that are ihtroduced into
the body or provide a pathway into the body is bacterial infection. Avoiding such

infections with implantable medical devices can be particularly problematic because



10

15

20

25

30

subject's immune system. As these infections are difficult to treat with
antibiotics, removal of the device is often necessitated, which is traumatic
to the patient and increases the medical cost. Accordingly, for such
rmatlpoal/epparatuses, the art has 5 long sought means and b @F01263
rendering those medical apparatuses’and devices antibacterial and,
Haxotefiinl y 2 denvombitd bldfErgendrishapptes dheimibiobas fias skaHradydhe

coaiing he medicali AP PALaIEE InREAoak HACiHSIROE With JBRGIaIHIRS,

However, since most bactericides are Eartly water soluhle, or at least

e lsofibR AeKsh IRk Aesuiidivabieh 45 dramaric o e Pala, fed
Clagtings ai¢hachralasinides hantidte taravdnmnielibbieariosethithecat hag
the art has, sought to, incqrporate the bactericides.intp the ' .
pEi A DR B I R R R s gy
reatibactizickanddapgiidynantigiohialntimicrobial agents, such as

antibiotigg, (%éﬁ&grn@g L GRNANIY GAMBRUAKS, SIMEbIOBSaiRIpi 0B enedical
which are 15 gradua )éhreleased into the, surrounding solution O\i)el’ time

RIS GRS e AR AGGH RS MR Eg et e e Hidaforicides
vatifiedtin agueossubddliions testaieinge bacfeita; thaybiatbmdbbeffective

d.to be effecti . . T .
\ %ﬁ%ﬁg er(li'ta? 30.1?%179?5}C§é§3 %ggﬁnx?%g i B{%VBECP ?i%}sg%hlﬂ/é e %ﬁ%&ﬁ%@ﬁbb.

medium, specially true Tor release-based ma

drerahis trabtatthbaebhne woishiciet intnspotate [achapigrimddsaicierthe dgedieal
i ipshatsied: RAARAGSRLUBR0.IP IRaRAY dirddm formation in the medical

- environment must also be safe to the user. Certain bigcidal agents, in

quantitiGUSHfR R RFiRalsAL Reilm DR WitLaRimisLeRa) Refy s, such as
tigsitestiAntbintéesaytraducatiintodagalitidsusharcRaGadr insizoe thkich are
formation of resistant prganisms,which can then form biof | it]

SRR RS IR ORI KSR S (T ORI
pheticulditbeiibichiess. Mwajeaing Inetibrcorvarifitslimasaerts selgtens containing
fysthesmesey"Rhultasiess withdibe salduinuschayaatedalicmeadiaslinpihe

device. Certain materials are selected to have a particular type of )
B OB s S pr s e R R s S BRIG R Iy hich
caayisedaive tdufaimhiy irapetkat tehistite lla@ﬂmgmniﬂaetait& r@éﬂnysemham
added for antimp 'Cuéé’cP{S"iFnﬁ%ﬁt%}?%ﬁnf fq%% SR &S{%&éﬁﬁﬁa?‘éﬁkﬁ%&ﬂ%!‘t must
infection and the preservation thereof Is of utmost importance in order to

Ledesp o aefe Afetlio rusem Seamtpitidnoaiialinasis olnpieyeifien siffegient to interfere

deferinraion, Qereanaierlie shanges.CaBHIRIGIRBRGANAJaSSal tissue
palatable _and even toxic. Preservation of food products can be achie_vggm

(LAY Sr0APieedfafiratianedt ISRSERGPIENEATIAR SRtrdiee B
tbahhanities prdses Vltiuktatfe ah MY 2AREARS 2240 RIEdWis2 MR8k 2 30 3the

InglHag, for example freezing, g0 g A Ng SRAK % FE 1N drthermore not
asteurizing, c}rylng,

interfere with the salubrious characteristics of a medical device. Certain materials are
selected to have a particular type of operator manipulability, sofiness, water-tightness,
tensile strength or éompressivc durability, characteristics that cannot be altered by an
agent added for anti-microbial effects.

Food is also a source of bacterial infection and the preservation thereof is of
utmost importance in order to keep food safe for consumption and inhibit or prevent
putrient deterioration or organoleptic changes, causing food to become less palatable

and even toxic. Preservation of food products can be achieved using a variety of

approaches. Physical manipulations of food products that have a preservative effect
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vacuum packing and sealing in an oxygen-free package. Some of these
approaches can be part of a food processing operation. Food processing
steps preferably are selected to strike a balance between obtaining a
mweroiialiszzafe food product, while 5 producing a food prodRET/#itbpo/001263
desirable qualities. With the increasint) use of polymeric materials for
camgtries ionesdmpds)ifabzanp achigensan dqbtigagétey g praraiizingf dodg,

robi ymer C o
ke o e rofehes

nE&& #epart phgr %tﬂfﬁﬁﬁt%mrﬁwm&oeééﬂﬁgefﬁ%nﬁgywr@%@a&WG
apsleeh@apiyharpiiediiace smﬁt@tmﬁﬁ@\adﬁamsﬂ@mm hasduct, while
excellent antimicrobial tle hich retains its antimicrobial
pFORRIELE TR PRIMEHE %@'P%& %H%Sole fashion when in contact
with cellWik matmua#amg)mbn@@dmmma@@SFfat Appittdcion of medical
20070448:£804% asﬂ%%n% DAFYRIGAR BPRRIEERAX hamgnﬁlénbaﬂma%@a

ion exchange materla such as a- qgaternar y ammonium salt for use in
fasdyprediss RasomeTIe puhiesialeix Aty pale rrimig iah @dymers exist in
Iftﬁe rmraﬂmlstaﬂ[@mwdaf&aﬁaﬂ@ﬂﬂleagﬁﬂhﬁex@mm@»ayﬂiaraadﬂng that may

he e ch eo the agent mere
CHOLLANS SRR G TP AR MBIl cten
WfaitﬂnimﬂnfdIpmpem%ahdmmmuppuwmmmmmnmmmm

Of SP I RWIERSHAA ARG SO WHEHNG CARREINGMOLSREH IRLEIYLS DOHYnged
U.S. Pat. Appl. No. 20050249695 teaches immobilization of antimicrobia

les such as quarternary ammonium or phosphonium salts

(cationigy.pomdtivalyl Bmmﬁ@mum)t@ﬂaé@mbéﬂéﬂuﬂd@ﬁﬂ%ﬂe&ﬂkﬁrlx being
Hrfac to render t esurface bacte C|dal The polymers descri e herein

are a ached1 6 §*Softeesut aglél ys‘\l/(i' fg& S5GH A omgnrrgﬁrﬁglrgttgél 8gq e
tHerdtpraswivaosu c i pajynee rlistdnlyuihpiabtemf tormirige afriocolzyeiing
O dRgSoH SRR aM - Rehtle APl NR2ZRARPAARIRR IGAGHES FHRHLRIES

having antimicrobial and/or antistatic properties. Such propertles are
irffifsEeaolPa s gerdsatiny Bt dirrsiite ditartionchrivrraliyehargte
gaﬂ@ﬂ@cumgéittwm &&th@ﬁmwmftmam%mes@&i@@@ﬁem ifdokk Rot

0050271780,.2 50249695 2 050003163 rejies on
A R T Gt R e e
The levElL®f Pakickypls Bloo2R5W24ped 1t evatiss ﬂmmhﬂa@@mm@mﬂahmh)ﬁl

theRagler M@L@%M&M%ﬂﬁ%ﬁ@gp }W 9%052%@ Qatiomc posmvely
PCT/IL2006/001263 4 presents a strong limitation since the exposed

cehsmid rrafidrlcenpdsdiovatkovant relidnsisiresdRargdse dbtionstace

bactericidal. The polymers described herein are attached to a solid surface by virtue
of amino groups aftached thereto and as such the polymer is only capable of forming
a monolayer on the solid surface.

U.S. Pat. Appl. No. 20050003163 teaches substrates having antimicrobial
and/or antistatic properties. Such properties are imparted by applying a coating or
film formed from a cationically-charged polymer composition.

The activity of the polymers as described in U.S Pat. Appl. Nos,
20050271780, 20050249695 and 20050003163 relies on the direct contact of the
bactericidal materials with the cellular membrane. The level of toxicity is strongly

dependent on the surface concentration of the bactericidal entities. This requirement
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In addition, none of the above described U.S. patent applications teach
killing eukaryotic cells. Nor do they teach the in vivo use of polymers as
cytotoxic agents 5 against either eukaryotic or prokaryotic cell types.
Ruahermszeiinone of the above mentioned U.S. patent applREF&RICEBHRA63
configuration of the polymers to selectively kill certain cell types. There
thuisseatmaistsoagrigeibfiomaintstthrotiosedvghiviathatanialg egubeteshaved very

agenis ﬁﬁ%‘?’cpll,?xn ng;arlgggg action both against eukaryotic and prokaryotic
cells. 10 SUMMARY OF THE INVENTION According to gne aspect of the

presentlimaddiion torcolhi sbrysAesrrbaddd dp fgtevhisagietiine
celideyqpioedss ofa trgriaelcaftaciuiicolulaoppaimnisrs adketoatiogbents
comprising contacting the target cell with a solid byffer, so as to ra
AN P S CL L SO o RSSO e dbove
gaetiating th® phsnrpilicationl (taeipronBaurdion efrthetiobinetato selectively
musticelilacargapism. According to another aspect of the present

‘invention thereis provided a method of kiIIin%na target cell of a

multicelithgiedfyasramaiEs mpres g Bkdtting'the RiRge: dbirvRgrarsifdiave
baiftars sapablé@Bdiastatidniaae uthnpiinvedukaifydicl @bk 26 q@ar teins of

the cell, thereby killing the target cell. According to yet another aspect of
the present invention there is provided a method of generating a change

ire B FAIARY dpdicHdE B ¥iljeell, the method comprising contacting the
target Clt it ﬁpﬂﬂe%ﬁm,&b@l@t@@aﬁmﬁre@&aﬁ%&e@%w&@ﬁ fRedltRr of
an intracellular pH value'in at least a partion of the cell, thereby 25 .
gEerating aishaoaa e eliiaeminsrrahaduett st oft mutiselrtimgarism,
stilk anathdraspesinf dhereeaht itvestiell hitie isohddvitfer so methdtoin

generating a ghange in a cejlular proc of a target cell, the metho .
R A e R D TR B e g o
buffdlulspmprise oize barflirinl ddyaneltidedulaienepdsmeable layer being

Qisposeg&&@mge&eaﬁaﬂhsp ﬂyéac%fotﬁ_@ %&Hﬂﬁrﬁﬂ%@i@f’tﬁ&@ﬁé%ﬁmﬁe@na
intracellular ﬁH value in at least a portion of the cell, thereby klllln%t?gg .

cwthod o iliec dare drlb AP Jepitice Dyl e rsralsm cRvRHTRG FAR
prayid edlhwite thedidftdliag s calltcamarisingiematatiingthaloeliavihiast a

'so(I)i igrlljf)ff{h etgeeqsall‘igg g\é%ﬁ#@rﬁgﬁgggpcg&ﬂlL2006/001263 5 buffer

mprising a volumetri Ing cdpacity greater than 50 mM it /l.pH, an
d a pHA&wwedigeciatertianeilsk SpertieSshihnreisnt an8entiendbyrkillirmgarided a

celapacerdipgiaint!Ananditang| anRest ablae Riesentdaventiondharis

comprising contacting the target cell with a solid buffer, the solid buffer being
anionic, so as to alter an intracellular pH value in at least a portion of the cell, thereby
generating the change in a cellular process of a target cell.

7 According to still another aspect of the present invention there is provided a
method of generating a change in a cellular process of a target cell, the method
comprising contacting the target cell with a solid buffer, wherein the solid buffer
comprises a buffering layer and a water permeable layer being disposed on an external
surface of the buffering layer, so as to alter an intracellular pH value in at least a
portion of the cell, thereby killing the cell.

According to an additional aspect of the present invention there is provided a -

method of killing a cell comprising contacting the cell with a solid buffer, the solid
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provided a method of selecting a solid buffer capable of killing a cell, the
method 5 comprising selecting a solid buffer having a volumetric buffering
capacity greater than 50 mM H /l.pH, and a pH greater than pH 8 or a pH
|&es WiErosRyel.5, the solid buffer being capable of killing theP€&[IL2006/001263
According to still an additional aspecfof the present invention there is

preificampREnscvaluennms Busleinsssansiiyretniaibnrhedsl thatl and 2
myetkaberldcampes g SRS RGPPERINR hwbisksnRBrRkises the
sub-populatic()jg oftcellslgf inter((?s{t with a solid ?ruger having a volumetric .
buffering SRFUMy QA S SRR &RESh QTIPS JAESRRG ARG dhste 1s
spiospdpUatizthof cdlissistime restlithbudley kabrige theksiipgmopealitibe ofthod

i e
ey

ook TR pacse nE wearsr e mbbher Attt irss trapibdst aolid

~ swifacespisharsupmerindRensolid buffer comprises a buffering layer and an

ion permeable layer being digposed on an external surface of the .
ptor DA K g 5 e PSS ERb HHEBs dire i
ipvevitieh therethiedpodvidididmn atlejepilaranutdctals cdmptdsisty th) anethod

iRt ddihamgld RuGr ayRePeng Atlachad %@%&%ﬁﬂtﬂﬁ%&’f&ﬂs, of

surface of the support, the solid buffer being anionic. 25 According to still
diersshitofne 20pe Qusemiapinese Neltmetitobuifates sapreiicrsd a degeeded
salithbwifer ipsdificamanufastale s ppaticamanidy sreating @ meReicRilling
conditjon assaciated with a pathological cell population. According to a
3%?88@1‘53{18&?%%1% gﬁ%ﬁv&ntion there is provided a pharmaceutical

compogitorrdiognpeisint as adddoinad msgeetliefitthesplickdmafiorenticm tBOe is
%}g@fﬁ@@%gﬁﬁg aqﬁgg&m@rg%mil%g[n%@luent. According to yet a further

aspect of the present invention there is provided an assay for selecting
an optifdhl soRdHEREF #8f killing a cell of interest, the assay comprising:

(i) contagling a luaabityref IBeds ity atplkiadits of selid huffer aeems: \WGhe

2007/052270 PCT/]L.2006/Q01263 i) i tifyi lid b t of
e A e et S T e b
‘aﬁﬂmmbosdideb&ﬁal agéveléihg ngfenimgidyfor killing the cell of interest.

According to still an additional aspect of the present invention there is

provided an article of manufacture comprising;

(i) a support; and

(i)  a solid buffer layer being attached to at least part of a surface of the
support, the solid buffer being anionic.

According to still an additional aspect of the present invention there is
provided a use of a solid buffer for the manufacture of a medicament for treating a
medical condition associated with a pathological cell population.

According to a further aspect of the present invention there is provided a
pharmaceutical composition comprising as an active ingredient a solid buffer and a
pharmaceutically acceptable carrier or diluent.

According to yet a further aspect of the present invention there is provided an
assay for selecting an optimal solid buffer for killing a cell of interest, the assay
comprising:

6] contacting a plurality of cells with a plurality of solid buffer agents;
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According to yet a further aspect of the present invention there is provided
a 5 method of treating a medical condition associated with a pathological
cell population, the method comprising administering into a subject in
needaifexestoa therapeutically effective amount of a solid buifdr'$308&0 263
alter at least a portion of an intracelldfar pH value of the pathological cell

populatidi, thédeniftieadnipliddnitaissdioridhmplusdiypateid brtroagents
pat %’@%ﬁzﬁﬁ% peayiatian pkl:Aacording, W dusiherdaaiuraiBae et zed

embodiments of the invention described below, generating the change

rde killinedhaertbpkiiess. According to still further features in the
describeﬁbmiegr&dﬁnﬁ)ﬁﬂtmera@etdstmfr_thﬁltjﬂedhﬂbh_mgﬁmisﬁneis & mighvieted a
Piadhacsarelng'e St OSIIpRIUER NP ABPE PRRBIBERISILRE population,
embodiments the 15 mufticellular organism is a mammal. Accordr%éjto_
sthefoerior feemprising afeigisiuingciatp re mbisat drissdi el thgherapeutically

geﬂééﬁéigdgﬂl%ﬁfﬁ%gf%iﬂib\ﬂtéﬂeﬁ%f&{? @geaoatﬂl%%suatp&rﬁﬁafw?ﬁﬂmbalgar pH
escripe rererred empodiments tne contacting Is.etrected ex, Vvivo. .
BTG5 SETPPEA S e TN (o STl P B Seiion

thesoetuttd ctidgtis phtbolegidal vitiiqpoficiadinaing to still further features in the

describg%f%;g[gg TSI ?&HBQF 'f&%{l}%é;}g ﬁ@éﬁ%’%ﬂbﬁ%ﬂ&eﬁﬁtﬂy invention

gradient along at least a portion Accordigg to still further features

irfleprribiecs bribwel gsnstatingilensbengprembistinadeath sbesgHer is internalized
by the targetfal 16\e6R AIREI Glithéy 1 elcfaaistiBed pidterRas&GHibeHments the

preferred embodiments the solid buffer is attached to an affinity moiety.

ARREHAHYAD LB ? REehEr 22 the described preferred embodiments
the affinityondingtio isidefected firumethia ¢ro dpsciirsigtin{ywédendmdrockts dhe

r J A ydrate. According to still further features
e e el

erred embodiments the solid buffer is at least

partiallyssoetiog 9ystlsErebay Exrercin hedkrsitpdrsfirsasabriingds the

thefiaskiihedrpeeigired@mbodiments the selective barrier is a
mechanijcal barrier. WO 2007/05227Q PCT/IL2006/001263 . 7 Accordin
S T RSB S DS R AP i ASSE A L SRLo e e

beffeactiogisesiestad leuftéving layer and a water permeable layer being
disposeg, Qi) X G AR L MYTEHBIAYFEferred embodiments the
contacting is effected in vitro.

According to still further features in the described preferred embodiments the
solid buffer comprises a pll gradient along at least a portion thereof.

According to still further features in the described preferred embodiments the
solid buffer is internalized by the target cell.

According to still further features in the described preferred embodiments the
solid buffer is attached to an affinity moiety.

According to still further features in the described preferred embodiments the
affinity moiety is selected from the group consisting of an antibody, a receptor ligand
and a carbohydrate.

According to still further features in the described preferred embodiments the
solid buffer is at least partially covered by a selective barrier.

According to still further features in the described preferred embodiments the

selective barrier is a mechanical barrier.
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According to still further features in the described preferred embodiments
the 5 water permeable layer is an open pore polymer. According to still
further features in the described preferred embodiments the open pore
patymetis2gtlected from the group consisting of PVOH, cell BIoE#8 2#9§/001263
polyurethane. According to still furthet features in the described preferred

embodiAteptdingdo s0lkEHtherfraiurssérthg deserivep arafiasd AROSHIR b the

stlitipdies: eatprassa M&f&ﬁg?[&%@ﬂ aelewad grhedinraaje:tbeingaligposed
buffer is formulated as a jprgygﬁ% cordlng to still further features in the

o%’s%%’&af #&" solid buffer is encapsulated within
the particiesdibg tbcgdtd‘mgmtofstﬂlhfwbhethée@hardsdmth@@@é@nﬂbe@lments the

pre& rreg | emhc dg ments,t | ? Ség gﬁ%efs attached on the particle

surac . Accor to sti s in the described Ereferred

embodieprditgdo ﬁﬂ&@é@%#@%@@d@&lﬁéﬁ%@ﬂ#@@ﬁﬁ% ghabprjmgnts the
RGNS PBIFIAIRSIsBitEacATTMIE ThiRASEMRRRUGEOSPIPRIOH, cellulose and

microemulsions, nanoparticles, nanocapsules and 20 nanospheres.
AOLOrEREY% still further features in the described preferred embodiments
the soljftlcmrﬁmglmaulhﬁmhﬂr frahiexchdhg decatedahifenrdombedimeats the

glols a?t‘i@fé?‘ According to still further features in the
S‘ﬁ%r@ 51‘%%?6

escr rred emb diments the 25 solid buffer is a cationic, ion

exchan@écﬁiﬁt%lﬁl HiboREien Geires Walls drsrsiesbrcfsrRehsarindinmsats the
Asgarsling:ta ﬁtﬁhﬁ;ﬁ@@gg‘eapgges in the described preferred embodlments

the solid buffer com tionic Jo eri
amon.c*‘?&ﬂ"é‘ll&ﬁ&?@@ %‘5‘:&1@%? %%8?68%’[ yé%?%’fé (i Bre?‘me Pe I;}tr%ehre
mealirhbuBBrAcesrgingatedstilifinrthe pddatigses in the descrlbed preferred
embw'ﬂ&%@f&*ﬁ@% %ﬂﬂ%é%”fe%’ﬁﬁ'éé‘W%@@é&?ﬁ%@ﬁ%ﬁ@ﬁ@aﬁﬁ%ﬁaﬁ%@m the

cg consisting of sulfonic acid and derivatives théreof, phosphoric acid

‘é‘#fﬁ@tlﬁ/é%%?éﬁ?twmé“a@%?and derivatives thereof,
phOSthH@oﬁﬁt%QJS‘Gtﬂb%@yﬁaﬁh@ﬁﬁfﬂﬁf&wﬁs’m&aaﬁiwaﬂﬁ%dtﬁﬂm&e

arson c aC|d ivatives thereof and selenic acid a rlvatlves
e A e e e G
fiptaoesin thmcde&;ﬂwbed prefeorsasnho dimewpsthdennionimpmpsules  and

%mee@aterial is selected from the group consisting of a quaternary

amine, a tertlary amine, a secondary amine and a prlmary amine.
According to still further features in the described preferred embodiments the

solid buffer is an anionic, ion exchange material incorporated in a water permeable
polymer matrix.

According to still further features in the described preferred embodiments the
solid buffer is a cationic, ion exchange material incorporated in a water permeable
polymer matrix.

According to still further features in the described preferred embodiments the
solid buffer comprises a cationic ion exchange material and an anionic ion exchange
material incorporated in a water permeable polymer matrix.

According to still further features in the described preferred embodiments the
cationic ion exchange material is selecied from the group consisting of sulfonic acid
and derivatives thereof, phosphonic acid and derivatives thereof, carboxylic acid and
derivatives thereof, phosphinic acid and derivatives thereof, phenols and derivatives

thereof, arsonic acid and derivatives thereof and selenic acid and derivatives thereof.
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According to still further features in the described preferred embodiments
the 5 solid buffer is a polymer. According to still further features in the
described preferred embodiments the solid buffer comprises an
imtonsicasyz2ion conducting matrix. According to still further fP&XUIE20Ne/HAE263
described preferred embodiments th& solid buffer is an ionomer. 10

Accordidgordiy forthlfretiaiestinahia fissteisabcdrariveei cmbedimmatidhe
thg i daROmEE ishario naied derdaliueisinyvinneneapelyeshdiafion) aqdaternary

derivatives thereof. According to stjll further features jn the described

RS S A 5 SR8 S BRI BUHE AROHHBIERY AW 8fumetric buffering
capacityAgeentiap thasti b a2 Faathes Th fid dtSiiscbpdifigred stilbbdithents the
f%%ﬁ?cf%ﬁf%@rtﬂe dgl?%gp_ed preferred embodiments the solid buffer
comprises a pal-'i)g eater than pH 8. According to still further features in the

describdeqsvingrtustithitien SrrsuerandBrdesHbed brofsrred smhodingays the
thanPbepe ling {qratiidurnen foatwsemimthe described preferred

embodiments the 20 cell is a diseased ¢ell.. According to still further
Fontore U CCHU LI rERdFrLt S b U S E B ST e nents th
atisichedfto atlersbpest of a surface of a support. According to still further

features R desciPA RSl sUad AMPALMENiBG SRR B ABIIRKISAS the

at least a second sub-population of cells, wherein the sub- 25 population

ofassmecnisiputirastedrierafiusictariers sarpbpenRinfientand dexivivarrthsest

plasma Rb@é@&iﬁg RARACHIES ARGAIKRING, BSEd-BAtBe hieRiU@ S ib8dinents the
described preferred embodime,nt€ Hti%e' treati%% is effected ex-vivo

AR S SRR PR Bt TR SRR St valRd P AR5 A0 AT /1

the1.30 treating is effected in-vivo. According to still further features in the

describ%&&a‘igg;aodiﬁma%{@ ol AHIClR Lf ARG IR Al the

least a part of a“packaging material, a medical device, a fabric, a scaffold,
ashilidrbeffes eomeneers @attd avaeisr o PId§7/052270 PCT/IL2006/001263 9

The preggstiNemigmshsars Tl addressesdhiveshpstenairghedithents the

presently known confi tions by providing novel methods of affecting a
cEALTERY ?fa‘??&?ﬂ?%%gg?ﬁ?g%&%ﬁ/\%é‘ a solid buffer. Unless otherwise

defined Azlideitigioaitdinfinsboe itfiortsrimshaskedchibediprbiwsd embodiments the
cell is a diseased cell.

According to still further features in the described preferred embodiments the
solid buffer is attached to af least part of a surface of a support.

According to still further features in the described preferred embodiments the
sample comprises at least a second sub-population of cells, wherein the sub-
population of cells of interest and the second sub-population of cells exhibit different
plasma buffering capacities. ‘

According to still further features in the described preferred embodiments the
treating is effected ex-vivo.

According to still further features in the described preferred embodiments the
treating is effected in-vivo.

According to still further features in the described preferred embodiments the
article of manufacture forms at least a part of a packaging material, a medical device,

a fabric, a scaffold, a filter, or a bactericidal device.
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_ axes represent t

5 the same meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. Although methods and materials
similar or equivalent to those described herein can be used in the
praEbiae/a2testing of the present invention, suitable method®@FiH-2006/001263
materials are described below. All publications, patent applications,
patents,Tapd ther reiosances sestidury hateiseretiecotporaiathie byt the
reference jn their entirety. In gase of conflict, the tent gﬁ:’éfi(t:ation

PR RS i A AR o P A, T ey Sl SR oeltuar
esmpidy aratatiisgredisevthly sobid heffentended to be limiting. BRIEF
DESCRIRIG Wikt FRRAMING ka1 The iBianHeRlenb kRN herein have

described, by way of example only, with reference to, the accompanying
diTRES. WHRASH AR IFRPERHRRE Bt H&Bl}ﬁf&é{aﬁ, i fge art to
skasgethihavthtdpditionars/dimughare thydyaydahebedatpiaraie doequivalent
Prmgses ol dsiralve discussion q ineraleried S bamipenis .ol hesen:
presenf invention onﬁ‘y, and are presente if the cause 0 p%owdlng fvhat
iStbestitivad setblltoethodt awdfiuktmiale Gueddiribedi bpiwod 4HsevipirsH o,
t"iz?t@ﬁmﬂi&%tﬁﬁg, CORGROUR SRPERR QLIS VNI dRIgS of¥ed
a

ittempt IS made to show structural details, of the invention in more, detall
e derrace L8 ARy sitrtn dHhrarR A adidkaaigeat thec! ﬂom‘iﬁ%mg
destsigtas takeronitblthdam eaditngs nhekingapharestialthasd skiladléa are
th ua{rtaplgw trpe s%v%rfailn[gﬂggalff tg(f, inl¥ention may be embodied in
plracilce. S5 the rawings: s TA'B%re graphs illustrating the spatial
distribution of the native and urea denatured foams of the protein

PRYGEEVBRYTRISTION e igiHTsRPolAssdamide based gels having a pH
ient. The graph of Figure IA represents the results of the scan. for

gra ) r
native (HBREETIRLERFRVCLSPERN: PRagYplorrRGsabbavprastee
thike3ncaspdisy Ditthe stan. foVidMpdciic defanintredophiyche yamvindhie detail, it
vertical axes represent the Absorbance. in O.D..uni d.thedori L. ¢
R B Rl SRR AR 2y A AR WP HEARS of
uikiesteties disausianeof) thp rsdfuedatmbadiceniatid Wi prssamd imyeakien only,
natly %&B{i&séﬁé@ ﬁ'ﬁﬂé‘@gl{ﬁg JP(gmfatﬂQ SRIPIEIRIRYQUIOBINGR FER%seful and
containing polyacrylamide. WO 2007/052270 PCT/IL2006/0Q1263 10
bEeSY MRIRIAYG dRTRaRidh B PURSRIrS B SR PBhERSATS flethe
résedision.thén seBnrégardatie dnanptdpaitadedjongoglohinciliae deggph of the
Figure.2B represents the results of the scan for 8M Urea denature
obeeR IEHER Rt MR ISR R AN AR, of e
thieveiinto g Idesesipriep rekem Witle tho dravngh nking sppapidqjitoseriiilled in
EXRIEI BB, MR $orms of the invention may be embodied in practice.

In the drawings:

FIGs. 1A-B are graphs illustrating the spatial distribution of the native and
urea denatured forms of the protein phycocyanin in strips containing polyacrylamide
based gels having a pH gradient. The graph of Figure 1A represents the results of the
scan for native (non-denatured) phycocyanin. The graph of Figure 1B represents the
results of the scan for 8M Urea denatured phycocyanin. The vertical axes represent
the Absorbance in O.D. units and the horizontal axes represent the position on the
scanned gel strip expressed in pH units.

FIGs. 2A-B are graphs illustrating the spatial distribution of the native and

urea denatured forms of the protein myoglobin in strips containing polyacrylamide



FIGs. 3A-B are photographs representing two different stages of the

results of an experiment demonstrating pH dependent separation and
redistribution of the two different proteins myoglobin and phycocyanin.
Figuzao3esiz7a top view of the experimental chamber immedR&EH.24RE01263
the mixture of myoglobin and phycodfanin 10 was placed in the middle
Coyartm atidg kigHrerabeis. 2 Mopgviply af thesdacpreperisitbntetulis of the
chamber photographed seven llowing di It f '

b L e B R R T e e
commis ofdhisorn e 8dd fdsn s snatedimy Astobinm Jher evigrhasts sieppmt the
digtsiptian imase)! foliaving WAGBMRE! 16 celhieai e Hmpaiiinghe

bead. Figure 4A represents a cell (8) attached to a bead (6) at time zero

(@erned sl 5 grpzesied B BRHBIY of the cell to the bead). Figure 4B
represeFiSseA G Hréd)attachdd teptheeitdarict®) diffepnd tvageifabeteasults of

minutes after the leftm St Fi C
AR 0 DA DR BB SR e

 afifierer [fotnist phyoaigirian A, RYERIANIM e BEYREREsing FEnGRbaEdhe
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cells, Figure 6A illustrates Jurkat cells non-Nafion surfac
NE b,

e poy oo
migrated and accumulated at the point of contact between the be an
5 RS AAES p SRIETy Sata of A SR T T, ot
flesgrasaenthl piatabe ¥hd)geapkédpsvehidayofilineiogriispomgon of the mixture
polyacrylamide based gels hayi ient, The vertical axis
ré)é)%ﬂe%(ﬁag%gﬁgﬁ% 8% |?§1§%ﬁ1¥%qen??(3ﬁr?z%%r% I axigrR r‘%)resents the position
along tHEGRGAATS eatpressenpsticn HMAtHSiFagrapb - Blugigating the  temporal

Phetamicaom silvEiatinathe etatnepifestahafios: e an lur&%pé{
igure

\ F
TRISHNE SEtiat BARCS ol A OO RS DL AR oy hAd, (6, zero
shiefifing thehpaiaentibittemtcfred) therkel oelisefbleditjsexpismepresetiie the

MVC/HT/56 A, B, C films i ion. F1Gs, 8
p eé%o@i&%%%ﬁ? iI‘%gs]%é%%é%e%ﬁ%‘c%%@%&%ﬁ%%ﬁ&%'&&%%a%%t
Pl DEG IS ek dlisenstsirrrasprts e AR D atinsgritvtheabsadifp). as

VigbilibyafsicMalagutanpiphes) inuhigh deasdss!Israrpeasremhanskdve The
cells appear WO 20Q07/052 7%1%%T/#§2006/001263 11 gr erﬂunder A of
fiBEsEs: PﬁfBFol§B§ﬁ%.‘1fi§'&ﬁ R B E trBIeIERRAt Ee e Rt o

eSpBstuendghicactiveatibomudfted it nhinpdént EilrmeBBhitivstratbs Beakatoditbe

V\@éESBIOACT 13 film added after 1 minute. Figure 8C illustrates control
Jurkat cells (with no exposure to bioactive film) after 10 minutes. Figure

8D illustiied Jarkarastcdivstating lpatpatieh dirwiBufirmg areelinynfiverrssent

protein (YFP) on sirips of immobiline containing polyacrylamide based gels having a
pH gradient. The vertical axis represents optical density, and the horizontal axis
represents the position along the IPG strip expressed in pH units.

FIGs. 6A-B are photomicrographs illustrating the cytotoxic effect of Nafion
film on Jurkat cells. TFigure 6A. illusirates Jurkat cells on a non-Nafion surface.
Figure 6B illustrates Jurkat cells on a Nafion surface.

FIG. 7 is a line graph showing the percent of dead (red) Jurkat cells following
exposure to the MVC/HT/56 A, B, C and D films of the present invention.

F1Gs. 8A-D are photomicrographs illustrating the cytotoxic effect of BIOACT
13, 15, 16 and 110 films on Jurkat cells using LIVE/DEAD® BacLight™ Bacterial
Viability Kit (Molecular probes) in which dead cells appear red and live cells appear
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FIGs. 9A-C are photographs illustrating the anti-necrotic effect of ion
exchange resin beads. Figure 9A is a photograph of a necrotic tissue prior
to the administration of the ion exchange resin beads. Figure 9B is a
protgrastesf the same tissue following a two day applicatiBR 1A ##86{H 263
exchange beads. Figure 9C is 10 a Photograph of the fabric to which the
i@rexchdngefivomdeeniaricegsplipd. DRECTIY PugyRI® Forin InpEreiikmth

EMBQRIMEN TRARePHEss Ak Ve RtinRdSobme o dratatienting eellyiath
processes using solid. buffers. Specifically, the present invention may be
g%ggliﬁg f’{% cells

RHMed 1or B prdes sttt Lt o AF 4R HRIFR SOmiFR) B

diseases selsif tocbhadieufimgwfiantenaistes| | Figorthslkilingrates Jurkat
harmful ic.cells in th virenm The principles and operation
oﬁ@e%?@%?f& ﬁe%tﬁ%ﬁ%@@ﬁ%ggrm IL?EI erstood with reference to the
drawind§@nd %de€ormsanyirigetebsriplisistipe e axbarmRECcaribast ohdon
embedipeatiphiadnvestianda detaindilzpRer 0ndodarsiaetetpabiig the

invention is not limited in its application tq th detailg set forth in th
OBt EXTHARRERT ByPIHASE Ao D Thel RURRBIBOY e
capablrsef biherismbodnentepicafiae vigipracticedopedridd dtigime 9C is
VTR MR i J Qi BRAER GRsdRA! osyR aseplg and
t&rminoto yemp?oyed erein Is for the purpose of description and should
not be regarded as limiting. 25 This invention is the result of a

SPISNCIEPHSNOE YReXPREIGRIS NNy BREMERTFSNt inventors. They

-demonstrated that biomolecules (e.g. prgtei 51)t pically comprise a pH .
: o R oA o

charactERSREHRIAYaRESrhIH RIdHREBRTS S ARG Lp "
geatfient (Seeifixaityplehd ) pfessti cinectpznmesntatio neppbyiicé di@vid empeath af

thi istributi - ) ;
O P Y AR BP0 et

tiselloréasthatiiitiemes aumitd verke wpide csHsde SaernifisggEenk cell may be
manipuigted By GhHROoHE thp-LMFACRHUIRE Phaba salishhuifemiy Catasiter

therewith. Accordingly, the pr§sent inventors have shown that disruption

oF AR HRA STt BTSSP B R AR BT B RBRIBE AISE EBIS Rith a solid
WO 20BEOE22PRRAGE At RASGRO4AGS bR ufftiedoveptising depk, Which be

5 SHTRIBAL AU LIS N RORIMRY SOMRSREE RDRAAYSors n

results in the titration e Intracellular pH In‘the cytoplasm and
gbadetlnyieadestoiptivalesrererpiiiadcey dhsrinaseniss. dbg Husmionay peable

ediesied abeniiail o: U b istiradvatanaldsayaddie washilisanes
g%ggl—%fmor > ag Eﬁ%g@gb&%‘%@% Qgﬁo tlérlr\ln?t?dlggy %%%Tgyzgoﬁerein is for the

purpose of description and should not be regarded as limiting.

This invention is the result of a serendipitous and unexpected finding by the
present inventors. They demonstrated that biomolecules (e.g. proteins) typically
comprise a pH characteristic which determines their spatial distribution along a pH
gradient (See Example 1). Further experimentation provided evidence that this
redistribution can also occur across a biclogical membrane (See Example 3, Figures
4A-C).

Whilst conceiving the present invention, the present inventors uncovered that
processes inside the cell may be manipulated by changing the extracellular pH of a
solid buffer in contact therewith. Accordingly, the present inventors have shown that

disruption of cellular pH homeostasis may be effected by contacting cells with a solid
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bactericidal polymers. The polymers as taught therein rely on the direct
contact of the polymer with the cellular membrane since the bactericidal
activity originates from inclusion of cationic molecules, either immobilized
omMGaiaess®f, or incorporated in to polymeric structures. THECTIS0EF/001263
toxicity is strongly dependent on the Surface concentration of the
bladffericidaipeistittes: Tils vddphirdmaiffproteiivsia tbropld Rinithtioinisielular
e ERRaed saliopicmpteiala CAn Re sRMIaied Vel [RshiBIoR: SENANIE:

reactions. The solid buffers taught within are not restricted tg cationic
poinRlers: st e iirdp it Siatien R medliag ARYErmEER srthgy be
therries enicinuRpio v be suttiingnanrthid sieneikhiten abiilieaiggs gHsfor
to disr tthﬁ cell membrane, but. relies on an overall bulk buffering
I TRE Solid buffers taught herein are not restricted by the surface

concentéaSidtrtofApbhdiedcidl BRI 86 200HE43BIose ZANABPIR &8 ofcach

ORIQIRALES. (Y-Sl Bk RIORRIUES @E&{‘%}Hﬁté}g@%@&ﬁ@&r%ﬁag&f the
Whilst reduug‘gﬁth%ﬁiesent inventign to practice, the present inventors

shRIwREF tYERSR e SsmbraleHare fRGBRsteurget Brituibcan gifies from
stuclusisHor @xanipladeasiscelbdExanuybltizd bablef@jemd omakarpdiatkain

cells (Example 5, Table “3) bacterial cells (Example 11 5) and

bt MRS e A B ISRTAT dehelBE o) B aprtce
tieab ¢k raticn ob Edhanbacsdiigidabyeitse cdiicolfeaiisymiont chrseatsf thetysHg
VaiReebiharelithd Wishdticoniasi Withihss calls veughthrlitRetatepfigeibn

death can be fine tuned by suitably modifying the pH values of the solid
BRITFBAESHERCHAR the cells (See e.g., Example 4, Table 2). In addition, the
presentThyeolidr betiawed thatptiindiucact eytoickitity dcemguikepdjmets, but
contact of the cell with the solid buffer. Accordi hysical batriers 30
PR S e B R AR Il R R o o
hesiy eosizesisisiditenib cetisner ea)ios seflislopithraeabunsmditaac Myt 1eligsien

faghietaselisofuRaticWat dimensions makLelrdeiedleaving otheicallsy

unaltered (See Example 8). Furthermore, the present inventors showed

1t SPURSR PATERLgR: 5 gdhastang s prEusiiraie stsar s artely shsrret
berifaringsayer il slilysdietEolitbusigndosMaPRPHER270

PCT/IL /001263 13 exert its.cellular affects since the water ., .
oo IO ity e GEIR RS BAGE e tBSm nventors
dbensetstheh sodidehuffae Imasfreeriof gytotmiig effifes o il selh dvitestruedcpmtor

Exampleytdseelid ara daa-RioneHavasndl JORGNEBRS]IDAATIE’S ikt
still exert ¢cytotoxic effects. 5 Thus O%?l%ordm tQ one aspect of the present

inveAtsHalesls (Exppiadd 4 ahied ferssi S5 ER R in a cellular

procesThé préasgeintetiofdurttiiiciiuastraied that the rate of cell mortality may
be controlled by the choice of the pH value of the solid buffer in contact with the

cells, such that the rate of cell death can be fine tuned by suitably modifying the pH
values of the solid buffer contacting the cells (See e.g., Example 4, Table 2).

In addition, the present inventors showed that pH-induced cytotoxicity
requires direct contact of the cell with the solid buffer. Accordingly, physical barriers
of a particular pore size may be attached to the solid buffer, such that pH homeostasis
is disrupted (altered) for cells of a particular size only. In this fashion, cells of
particular dimensions may be targeted leaving other cells unaltered (See Example 8).

Furthermore, the present inventors showed that a water permeable layer being

disposed on an external surface of the buffering layer still allows the solid buffer to
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organism, the method comprising contacting the target cell with a solid
buffer, so as to alter an intracellular pH value in at least a portion of said
cell, thereby generating the change in a cellular process of a target cell of
awouliiceletar organism. 10 The cells of the present inventioPCA{E)96/4f1263
any cellular environment e.g. isolated cells, a cell suspension, a cell
CeligrtatdRAlias WefeaE iKap Drganisnpeiiheatiel hysnaylbeshaalibdisibution of

- discaser %fgfotr‘é'ﬁ(?éscne'lsﬁeg{eg‘sg%l@%x?é‘rf%'ﬁ%& ceéf‘ﬁé& éﬁtﬂé?&iﬁ%ﬁ?ﬂ{%ﬁt us
p]h I%.SG C ﬂ aton o

ange In a cellular process” refers to either an up- regu
desiHustigtedioRrismpicel hlselisrbelies. imsiebs plsesiaveiviaih prroasgepolgners
\A@@Q@@Xegq,ﬁlagﬂ&eg@g@prding to this aspect of the present invention,

include but are not limited to rate of cell death (apoptosis or necrotic cell

death), EBHSRALHIEIRFE PRGN T SRIRKCRHAPJRAETO, Regiyided 2
diffetedtiatigneetihop olif@tian b groveds, dfmargeaselilafizaiidticellular
tumoL mefasiases, lumar Melasiases, BOTallon Ao maBlIM, Gallar o
mo%al‘ﬁfy, organelle Funclﬁgn_t?ﬁc‘fugmg ut ngﬁiml ed to, pseudopod

faeraticiomn Haxgetbnlan plityalamin thidaise p antion olesaitbecla sty genguding

vallQusLelidatanekinifacalvies Memnbeanes ARt cANNALRRREA.
According to a particularly preferred embodjment of this aspect of the
presentTﬁ%ﬂ{?oﬁf, the RIvETR) dHeRtoR Ty bPo&gngég iPRBRIER]. &

Gadilaradieglthe atilidispindiviier @il ttiit]dnablbsee affdata aygairic Zhtioolls
is described, hereinbelow. As used herein, t hr " igellular
e R e AR G S AR UL
Exemplasyussdibiereiiulthe plgassiSehenge indecdlilar potesss | aaderriarpithar g up-

apd higher2laptes-eyilhbsnapriecaied thatibe selichifforsphiheprocesses

present invention may also_30 be_uysed to affect cellular processes in
pFERSlyBRE ReeBanger encording 8 it RGP ARG PaFR" SOEHIUEa R et
negative hadiatiao Thestasfn cdBralenthositioptbdcten alasotisedetiedeinth), cell
r?ﬁ%‘éé&i?&‘&&?“@ﬂCQ""B%&%‘?“%%‘E' bYQQ%Xm&I?SdR%}o%E i )r &PeY%S‘Haﬁom cell
structure peptidoglycan as‘we a8 polysaccharides ‘and/or teichoic acids
apreliireatinas abiaez e @ty iihei Fibhge -iatetleoistiyO RomT/0mgREyEses, fumor

Pt A 200 RN RA I FORAIRT RN £ 1A5B: BRI BIRERIRABHEEN (including
Representative Gram-positive hacteria include: Actinomyces spp.,..
mqémt;%e like) and

ERRIRRE it phawtoRete Aoy, Ersstidiane bty
Glagsddiammtpesting ensods|oatricls mesiylar Closdtrithiumetatani, membranes  and
Cc%rr}%\aerpna%c rium diphtheriae, Corynebacterium jeikeium, Enterococcus

[

{
faecalls, > Eniterococcus faecium, Erysipelothrix rhusiopathiae,

Eubactévhenidipgio @ araimtetiy nrefgiredismbedivesrnt aidbisifepaeh of the present
LEVERRRSIOE SRR\ GRRAGIAN MR AREERHSN cell killing. Calibrating the solid

buffer so that it is able to affect a cytotoxic action is described hereinbelow.

As used herein, the phrase "multicellular organism" refers to any organism
containing more than one cell. Exemplary multicellular organisms include eukaryotes
(e.g. mammals), and higher plants. |

It will be appreciated that the solid buffers of the present invention may aiso
be used to affect cellular processes in prokaryotic cells as well — for example, fungi
and gram positive and gram negative bacteria.

The term "Gram-positive bacteria" as used herein refers to bacteria
characterized by having as part of their cell wall structure peptidoglycan as well as

polysaccharides and/or teichoic acids and are characterized by their blue-violet color
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Mycobacterium avium complex, Mycobacterium chelonae, Mycobacterium
fortuitum, Mycobacterium haemophilium, Mycobacterium kansasii,
Mycobacterium leprae, Mycobacterium marinum, Mycobacterium
serebutaaserry, Mycobacterium smegmatis, 10 MycobacteriurPCeir2eq6/001263
Mycobacterium tuberculosis, Mycobdéterium ulcerans, Nocardia spp.,

PRAAGACYSIHTE RARIRSIEC RIocesadS RepreRIeRTeNbaeigsidMEPBacteria

Staphylocpccus aureus, Staphylococcus auricularis, Staphylococgus. . ..
CM@S'S‘%BW(&E&%D 'CO%%CI ?llgs[a %%%cfﬂ gLé}pia'geerrrirl1jlg&sS,P B Clodtridium
Stapiidong colipdtadinm|y perfsingtaphylbeaddusrhompinis, Stegstigimeoctisni,

| L@%H%]a@t%n% p&]}{ﬁﬂ‘f&&%ﬂj Sdn?ﬁ@ﬁ&&@fﬁ%ﬂ ﬁgﬁteri@,p @ﬂ%‘f'@_@cﬁ}éﬁs faecalis,
sa;rophytlcus, Staphylococcus schleiferi, St_aphglococc.us similans,

DRoCEL TP 1Ty SealorisceiRpaiiise. Eubateiigt sepy Sardnerclla
agAAGIRE (QraldNB SIEERIREAGCUSUSHRBIOC0SEHS ANPIOPSUEHum  abcessus,

Sireptococcus bovis, Streptogoccus canis, Streptococcus, equi, .

SRR A et D S o e o,
Siigptbaciedus: pheumpiiaen 2 (/Steptiedonu Spgatenbly¢ghecigrium  leprae,
SHARINGRRTHS) mlHERIR COGCHE R AYRH YSro RIFSAIRC ARFLELIADIS shBEmatis,

term "Gram-negative bactéria" as used herein refer to bacteria

chEreRReHs by THE% rd BB ratgb uBtBeHEINEa i SoirAisiRY alrgrens,
baeieiidhcph., Repsesentativer Franvargalivedaactyyiaiiophisiébacterium spp.,
Agimitopacter calcoaceticus ﬁﬁ Actinobacillus a(_:tinogl clgatiemcomitans ..

ARFEMOREE uﬁdr%ﬁh &, AlCH |g?éﬂ%‘§°}<1§'/lo§8§<lic a%lés,’Bac%/ roi 8%?0113 capitis,
B%ﬁa;émmscﬁmgbis}iiammmﬂliﬁpﬁdmiaisro%:a@balwppc;mm@ﬁdyﬁcus,
OuaOilRde AN AERSHA, CathAlaoBIHGRR SPRaEARIEYIODRGISH 5 AR cus

Chalmydia pneumoniae, Chlamydia psittaci, Chlamydia trachomatis,
CHirshesisieariumSHBICRIRSPUE itr HBEREIEISYS: EikSAIAASoFIdengchleifer,
Esdgphaciedus0 sitgapestasseidebin Coliadbayobaeidflotbccus  xylosus,
ningosepticum, Fuvbacterium spp., Haemophilug, influenzae, .
BRSO oA o BEOtE, 1o R s Setem s
L 8iseptsivacsppovidobicettm@ster daalis, Meptyanedis nasig8ntptddyenis|agieai,

PEEYIMRNIAGs NeiS6 1 JRNAIesaR. NelssaHa Meringiidis, Pasirti!Rac,

multocida, Plesiomonas shigelloides, Prevotella spp., Proteus spp., o
PRHSRIBS RSV BYO8RPED5 S 9WPP O / EYERIBFO0ADH3 Aerhigrgerys  salivarius,
Psesfiersanasaagiiiginosa, Pseudomonas spp., Rickettsia prowazekii,

Rickettsf ickettsik Rochalimaca sppy Samonely spi., Salmonala bpnl,
Serratia marcescens?%ﬁlggeﬁa Spp., Treporiema carateum, Treponema
petitichgteriZad pp tenpeespadtichirn dndégricumbrafireponeningaddnbeagterial cell.

ViedlenellasnP- MiRHAGhaR a0 RMYMNICURILRIMING  calcoaceticus,

enterocolitica, Yersinia pestis. As used herein, the phrase "solid buffer" .
réﬁnggﬁlyssolﬂﬁtfﬂ%ﬁ%%ﬁﬂfﬁlm& Aeromonas hydrophila, Alcaligenes

xylosoxidans, Bacteroides, Bacteroides fragilis, Bartonella bacilliformis, Bordetella
spp., Borrelia burgdorferi, Branhamella catarrbalis, Brucella spp., Campylobacter
spp., Chalmydia pneumoniaé, Chlamydia psittaci, Chlamydia trachomatis,
Chromobacterium violaceurn, Citrobacter spp., Eikenella corrodens, Enterobacter
aerogenes, Escherichia coli, Flavobacterium meningosepticum, Fusobacterium spp.,
Haemophilus influenzae, Haemophilus spp., Helicobacter pylori, Klebsiella spp.,
Legionella spp., Leptospira spp., Moraxella catarrhalis, Morganella morganii,
Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella

multocida, Plesiomonas shigelloides, Prevotella spp., Proteus spp., Providencia



10

15

20

25

30

comprises a buffering capacity. A buffer capacity is defined as the
capacity of the buffer to resist changes in its pH when acids or bases are
added to the buffer (titration) and is determined by the concentration of
Hwoiomg/ecteted per unit volume 10 that may affect a change JfCE{3096RUIF63
the buffer system. The buffer capacity of a system is typically derived
fremydhic doenikimoaasindhreghyste mistutissaciatedmpnd Rovketlissopiatectekii,
nds capable,of maintaini n t p £ 1GNNS i :
T SRR, TGV SRRSO Sbr S gt St
imevgserertdShieali sRrco REREHPE D Fatiesor [SRPRTEH RN fisgPrRIma
clangifiad Aaansalid, 1o puligha Pordauifer Ganaqly PhsolithssBsMIEE SVithrio
typically derived from the presence, of a plurality of functional groups that
CEHPES & FrBiAGHEARRS “Ef‘e?éﬂﬂmﬁﬁ%ﬁthe degree of saturation of
these sulsstanchareing niel\phhee it edidchutkatioafat higly aiblof taésial which

flcj:(r)] C%%ﬂ% grgﬁf@ghﬁg%%%%%xeyg@%(r @ 9&%9 59 %%M&%@ﬁgﬁof the

inclu ut are notlim 0 20 sulfoni¢ acid and derivatives thereof,

prgEphionfeddtichangagelivin e theaotcidnoRyare 6 adaddyifhaihadter
thgreqbnpRasnbinitasifansy dervalivasdhereata bhascladangd emtaiiviase

thereof, arsenic acid and.derivatives thereqf and selenj id.and .
AR b A PSR R, G S DS AT e ek Bl
asgstent linyachly @5ivetrmou tickscoenmieisin g thaansise ob d@oyigpndmadwon
ACL SRS N ATHIE S SR AP ST MAIGH P S MBAE MALEIES dACHYIGons,
but are not limited to opeh pore polymers, Open pore ceramics or gels.

Eeaerdiagive gah e 96 heserahianer (Ku i HOpNas BatHab\esporated
Cﬁ"ﬂi@%%{ﬁ%ﬁiﬁﬁﬁh@@tﬁ@ﬁ%@ﬁﬁ@ﬁ@%&iﬁg S0k &Jﬁﬁ&miﬁﬁ asf a solid
comprise, a rix which is intrinsically ion . condugctive. Ex es o

RATRICAN IDALED RS D1 BRI B BOY AP RGNt Rieace
iofiemlerslitydijfobptiationiconpatibritsn WEeSOOTYISLE 6nd is determined by the
Rl 2000{00 405 s> AnGCr ARSI IR PELSNRALAGY & RAGM all of

commercialized are NafionRTM perfluorinated sulfonic acid membranes
dbasraiectionil BrauRRIISAtde Nemours & Co., Inc. (Wilmington, Del.)
and SurypRJiMthepeplasticiasingalsabiom idRae!. tynisaky: thaisalido
buffer js a polymer. It.wi|l be reciated that there js a .5 very wide
R A, A SRS ey BB Cb e Thm e S-S T8 ot
aspectdictheipresé nenvaits thBeidvpkoaphinite ddidt aiduetiptkendhsreof,

f’g%%ﬁo%s\émw@hwﬁi@%@ryﬁmm el DR e Yoo i sle T IV exl

inium_bromide, N-alkylated poly(4-vinyl pyridine),
PHR AFRVAINCR &8 RRridinium), poly(N-

Exemplary anionic jon exchange materials include, but are not limited to

compounds comprising teriary, secondary, primary and quaternary amines.

Examples of water permeable matrices include, but are not limited to open
pore polymers, open pore ceramics or gels.

Exemplafy open pore polymers include, but are not limited to PVOH,
cellulose and polyurethane.

Aiternatively, the solid buffer may comprise a matrix which is intrinsically ion
conductive. Examples of intrinstcally ion conducting solid buffers include, but are

not limited to ionomers and polycationic materials.
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.buf ers). Amounts o

allcyl vinylpyridine), poly(N-alkyl ethylene imine),
poly(4-vinyl-N-alkylpyridinium to bromide), poly(4-vinyl-N-hexylpyridinium
bromide), Poly (1-(chloromethyl).sub.4- vinylbenzene, Poly
(Borwthwkactyl[4-vinylphenyllmethylammonium chloride), PoORCT/IL2006/001263
(Dimethyldodecyl[4-vinylphenyllmetflammonium chloride), Poly
(Dimet@&@gaﬁagyl@%w@awyl}meﬂk%amnhmmekﬂmidej £ SRRy

(1- %vmorom -4- V'n Pol%[é%:n%etnﬂgold%cyﬂo VIV LR ours &

O n I u m
(E@hhndﬁfdmmmwiaylbem@m@yn‘iso|§he(mnnl@aﬂ9|m| Eisoifigip-DuPont.

henyl] lﬂ W&Uﬁacﬂﬁlﬁ&dﬁ)a Q}?}Qc'f) OfY will be a Fpremated that there is a
(Dimeth y dodecyll[4 vinylpheny meth%Iammonlum chloride): Poly

(SFCTA ORI -OfnpRbaR I AR MrsRLAT SRSHRIEe qipeprdipadn-fals
vugyk@henmmwphﬁ@aﬁemummqadahmm Iﬁeﬂ)ofﬁud@tydﬂﬁﬁicnaﬂ Poly(4-

V'%’?ﬁiﬁ?g@g“% fylonosphioniy 32'?%:' \é\gﬁ 5eglat dthatxg}mUl

e presen mven also C I‘IS ICGS suc

alsimmdwabmtahwiepabdﬁbgamwrghnﬁdipﬂdé*grwyhhiﬂlﬁadeymgwmmw
PLERA ﬁM}Jﬁ(ﬁBEbf P(ﬂ?fﬁ Qﬂgﬁf@ﬂ SRR MBS TV ACHISBIFRIinium

bili buf d that prod Is of
s ZSIH 57 D RGFITPAEI BRI BRI SO BRI Thd-

A SOiiﬁrﬂBbkﬁ&fﬁ abéhe (mrma&mm;e[manmaml}aﬁdammmhmgm@m@smy

g{lﬁgg gcd a(; e Clhﬁe ?ﬁlqs or ion exchange l]ﬁ })corporatieqy

an IoIT perm e¥m con%umtlng as USG etein refers to

tmalpwmmge@mﬁ@wmmmmmmm.dcbzm@phn@@ss@omda-
b iReARERIRIN Al jARELRE: the solid 3@ buffer to hegangyiaiRAdADeinyL

cell and vica'versa. Thus, accordm&; to one embodiment of this aspect of

tbsmlasREmgaH I shlosein PUm0 2R Slrfrdierpesiistr R Rsezrme)
CRsAC Dt R ARIeinyior examiisctiyientabdibuffehinaggontacith@oly

erio xterior.of the cell. ter tively the
R T R e TR S o, oS S 0390707
P(@Tmttzﬂ@@mt[& mlnﬂepyambﬁmwmuzhﬁm@f extidtell(faibutyl-{4-
Syt (?H&ggglmlte%g)ndgpago%@ss RUPCYOBiSioctyl-[4-

recep orm edlate ocytosis, clathrin-coated pit or vesicle associated
“ff‘&ﬁgﬂ?ﬁ fiféction, and the like. According to
anotherlemnqﬂa mgtahtisiaspretolidiafice s€ nhidnvestin rimt:hﬁtuﬁlmw also

buffer is separated fro the cel awater rmeable lay gh ANater,
tr e
o A R o e R A B e e oo
cbtearditgbly pmeérmath@mwmm&fn@t(wmed&mmﬂwm Aepmglamido
CopRaly. ok thsselish BRI ABPIEMRIRR WaGhRSHRRRRIGIRYA dSarticular
PVOH, Ethyl cellulose, cellulose acetate,
pH are set forth in Table 1 of the Example section below. The solid buffers of the
present invention may also be ion exchange beads, polymer coated ion exchange
beads or ion exchange beads incorporated in an ion permeable matrix.

The term "contacting” as used herein refers to the positioning of the cell with
respect to the solid buffer and is confined by the necessity of ions from the solid
buffer to be conducted to the cell and vica versa.

Thus, according to one embodiment of this aspect of the present invention, the
cell and the solid buffer are in direct physical contact with one another. For example,

the solid buffer may contact the exterior of the cell or adhere to the exterior of the
cell. Alternatively the solid buffer may be internalized by the cell by known
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polyacrylamide, any microporous matrix without or with a hydrophilic
additive etc. 10 The contacting may be effected in vivo, ex vivo (i.e. in

cells removed from the body) and/ or in vitro (e.g: in cell lines). As
mantionestirereinabove, the solid buffers of the present invePTEHLAIBA/BE63
formulated for generating a change i a particular cellular process.

Typically. shrarRiiensics i aalid-iarspay Srimaninulatadisies i)

allow the solid buffer to 15 affect a cellular process.- pH,-buffer capacity
RSB S5l IR F e TRB R B O o P B o

meyidhesseldatatliiteordentonaifeststns inaraseptionproddéisidiecell death:
L The pi ol e eolibiullel shetdhe Autolynnoerale bl af e seltne

This range Is speci r each type of cell and bacteria. ypicaléy, a pH of
%

leslidtrhwiter Domepediipan e oo (e 3SR ETERS A CHEEr thelshy a water
siehilineeiithe: el willkbaappiesiases flaal thessidiiifes thaydiend vica

formulated so that it _' H gradient. The gradi b |
R A e R

the calmpfoy exammplemusivly Such igrB¥i@HisEhy okl tefte s ivigse angiain
part of the sl | | &oPRNHEIRIDEEic.

@%Lo%}éﬂﬁ%’gaﬁﬁgur %ﬁ%@?ﬁgﬁ g}{;f&}ia ?ﬁwill%ﬁé appreciatetg T?ly
those sKiteepiegiiasranbe oEpeiad i Tivenesaim, (Srlhgls ssounehinm the

Wﬁ%ﬁ@ﬂﬁfiﬁ eheueh araciemisesnay be effected by suitably controlling

ion exchange materials incorporated in.the.matrix of the solid buffer, all of
* which 2 BB R B Gl 1L e o L Ve

ifveniiond 30: Geacieited bhffersimaypdtosiartbadbileedwsig inbimstiliscthme
}g&%ﬁ%@ 2 Ra s ntsr?é $ECHORRERINRG Vo IS REAT Qe R &

preciated that the so id buffer of the present invention may also
cttrpirises Boles pisRsatio RGeS SRPRSH RRbIRFeREYIRs and anionic
ion exchagadwalerials arangesinowRaitaabaaiahieyfos sffeatdyenkibiegto
Thus the solid WO 20071052?7(21E)iCaIk{-ILZO%/OOl%?’ 18 buffer may for
e%fger?ﬁﬂ’ee‘c'(’}ﬁﬁﬁ?g)eﬂécr?ﬁg(‘f OO ENIORIC and cationic beads. The beads
may beloflirerdanfaisizelol vifferetosidebd mpentiragesrofhdapdiitionitig efll.
fﬁ@% L ESfiRer &d{ﬂs&ﬂ}fﬁ&}%@i'xﬂm@m viglpesiipruiier capasiv

osol'and 5 most other cellular components |s%/1£|call greater

tRBgreerhan-Bofibe srlidhetrord! adfech e risiabittarabh B %stlsol, the
buffer capagitheficsnlish bmife s ajsiinlsiteylchlyetaigbenibasithis that it

DI SR S SO St P a5

the biological effect of the solid buffer on the cells. For example, using such

gradients on solid buffers may result in part of the solid buffer having cytostatic
effects on cells while other regions of the solid butfer having cytotoxic effects.

It will be appreciated by those skilled in the art that variations in the form,
strength, position and overall pattern of such gradients may be effected by suitably
controlling ion exchange materials incorporated in the matrix of the solid buffer, all of
which are coniemplated to be included within the scope of the present invention.
Gradientcd buffers may be synthesized using immobiline™ as described in the
Examples section hereinbelow.

Furthermore, it will be appreciated that the solid buffer of the present invention
may also comprise a combination of cationic ion exchange materials and anionic ion

exchange materials arranged in a pattern suitable for effective killing. Thus the solid
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3. A change in the ion conductivity (proton conductivity) of a solid buffer
will 10 affect the speed with which the solid buffer is able to kill a cell.
Typically, the ion mobility in a water permeable solid buffer will be
detesooinseziny the diffusional movement of protons in waterr&manR{l0des 1363
the order of about 10-8 m2/sec for thé diffusion constant, this
conrsponyifog tsamphdftamnfuisity ofigtira pidoinniGushesbiivic et s Thi beads
induce,coll geathil S-68ll MEBRGIAD & fRATRE ShIBEPRSRorRd BHhARrpet
exemplary method for killing a cell is by contacting the cell with‘a solid
b comprising a buffer capacity of about 50 mM t/liter.pH and a pH
capablexiditiating Heaceslly Heeeplay ingdusifor deiffdeaipadie gHHbeain@sol and

generally gr r than pH 8, or. less.than 5. Met f me in
oA AR TR RS B P R A IR0 W e
beéoappyetisatont hEthtastescbulfebinige aprpesity of thelisplid dydfarimastial gwuld

. spesifisand.thesstpisdnanipuiaiisnrl e ss RAFABIGHR S AV AP Mat may be

targetlng&tlo a particular cell type. For example, It is %%nerally accepted

e imbitlaanst sel weses Aot dma Foffieiid ne Wghethus in order to
exert amopatishal A thX e ciNdyctvitp (jtoied e@itﬁ@ﬁn&tgpﬂﬂdmﬁerbnfee; will
haweders Qraphafieaton aheiaaliRes . A09len SAch gelaPa iy
a’‘particularrmembrane permea%l ity and thérefore may  inherently bé

moobildy lese) watseapstitvienibls thelidobielisa frails bt whrsepraneh binves diffesianal
a L SX et s khewndhalineduffal.canacty Afdpdietiaiadighethe

than in mammalian cells but the vulnerability of bacteria to titration by,

baiBrEqR osnTnghdhisiRpRTRNHLELS AHED RIGHY MU Bt asid
abatiwenr peleessceal mragriiudelsmabatathan dnmenuhsdiandsells. This

makes possible to use low byffer .c city solid buffers to kill b téﬂawith
without Dy . Skempiaty method o iftingl Geft f by Codcthe 6 Sl with o

bedtédibgtEaperiyrisino hobivifie sty ehabgiigsthabAt difsaptnad anpH

o0, £xsb a9 MREHRL B8, WRLRLS ORISR Y Q200 1563 #ing generally
PCT/IL2006/001263 19 permeable) matrix. Alternatively, the

cEFRATARELE 1Rl TeH 3 RE g material may remain constant and the
ion exchaeg@ednafeniaktiayg PH ali¢ detbrAinbpibnéksalidapauifgranayeidnown
seletﬁted for killing a cell of interest by testing a plurality of solid buffers

i1 the art. . ; . . .
comprising differing pHs and buffering capacities on a mixture of cells 5

includind widl be herfravieteskthenplasesl boffringcspasty dheelipandridhissglidyre
d%‘éﬁmwﬁn&hﬁl&gﬂﬁéﬂhﬁﬁlﬂﬂﬁﬁﬁﬁromﬁgg yzing thiewealigting to a

interest may include_microscopy, immuno istochergistr){ or other

b%@'@éf ﬁ%g;ﬁ?ﬁ?g ﬂé@h‘?ﬁﬁ'ﬁ@g"mdﬁ\ﬁ?ﬂ?qﬂg aceepted that tumor cells are more

alkaline than normal cells and thus in order to exert an obtimal cytotoxic activity in
tumor cells, the solid buffer may have leés (or no) effect on other cell types. In
addition, each cell type has a particular membrane permeability and therefore may
inherently be more (or less) susceptible to the solid buffers of the present invention.

As a further example, it is known that the buffer capacity of bacteria is higher
than in mammalian cells but the vulnerability of bacteria to titration by buffers is
higher since the mass of the buffering medium in bacteria is about three orders of
magpitude smaller than in mammalian cells. This makes possible to use low buffer
capacity solid buffers to kill bacteria without killing mammalian cells

One method of altering the pH and buffering capacity of solid buffers is by

changing the concentration of an ion exchange material in a water soluble (ion
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Since the present invention contemplates using solid buffers to treat
medical 10 conditions (e.g. one associated with a pathological cell
population), the solid buffer is typically administered to the body, either in
WvO BBesyive, and it is therefore particularly important that RE&/Helig6/001263
buffers are able to selectively target $hecific cell types. Thus, according

t%&%@tﬂ@%ﬁtﬁm Af s A Gho L theREGEERLINKE MO8k dRfhed InatRlitl may

buiffer may be attached to an’affinity m0|et){e such as an gntlbody a

réeEiBrodRsE ardhiha iosrrshsrgcERaRb Br BRbTEs kiR ing) sd
UBﬁﬂ"ci(iﬁ@ydﬁégs%ctbdﬁfaﬁpﬁﬁh@fdf&lp@&;ﬁmvémmumtg:lm gubilityasé sudtd
I|m| d to tumar. ant t| C ntlbodle ti-]
fﬁle"é’“&’%‘%&ar en |8 ors m%%‘cﬁ “Bﬁt a e not %r%ltedl_rtréﬁfi at§ F cells
reudptbns tccelGHE mm&mdb«%mmmrwfbbﬁyh%%ﬂmw letarmjne
ba,LsefiAGEEHNGIahis RRRRY Athapreagnhin entigniifdRstifalNBiclude

affinity moiety may be covalently or non-covalently linked to or adsorbed

ORISR EARY s ST BTSSRI RS RPIBHERh B TRE ot SRRt ARy wn. 1o

Suitede chemical linker known in the art. The exact type and chemical

nature suc cross Inkers and cro in ﬁﬁ‘%ﬁ? I gly dical
adapte$ ) Ct?te 6 0 ?tte'?flmgnrgﬁ% uasgsdlgmg ghe natuﬁ%rso{gtt]?e solid

buﬁghtmafmwmramndmgdowad@mﬁtn@matmdhgogtlehoabn Hheyseliskhatierds

. 9 PR e ARRMRILKROWE e athelniAGsesdaNe \otlth Oélﬁ RretetrRekfore
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mbodiment of the present invention, the tar etc[L?r
R PegE b bt sl Qs den fhiae SR St peitreet

ptRd buffer capacity of the solid buffer are selected to kill such cells

upon 30,gontact, thy agf'n'ty moigties Mavbe ge%to R &QHP%%%%IOH the

directed aga’ns‘f spe IC markers expressed suc |gnant cells

'Amméquffretmd bt rifgpedgeprafinuzimyists @, wyeandpprokarrsaetor

CllsANGE RALAMUHHNIC cRls)prRtemRISHRYIBIPHESER! BN S to
based on selectively preventing the physical cont ct be ween the s“%g g]ses

bifieAssat P e ST Ve B80S bl B BRE PLOEP !
Thints mmbﬁdtﬂg)dtmsaimlIaﬁﬁémmmhﬁmwfoﬂﬁﬁsasﬁmhpfaﬂyeqw@mtmclude

ntion lid eris af lea er
EoR R e e o A o
pmwmwmmmbhwr@pﬁaﬁh@wr@mmmwe §s8such

as but npRdinpiRe IR SidiYShE- 8e B RRANER b tﬁ@ﬁt@&vﬁt&lﬁﬁ Ipeted B QK 8ERebed
or a mesh with a selected openlne? size, or e Ilke) | Sﬁl?k&‘ to

A R A e ESfagpieble
Wiheitieab tilittedkifbem white atill diteveiegtagis ﬂm/dhgrﬂmmteresni @uich cross-

CRREIDSRIER IR RPRR A TSRS RALHRE LR SRS broup
used and the nature of the solid buffer. Methods for binding or adsorbing or linking
such affinity labels and groups are also well known in the art.

In eccordance with one preferred embodiment of the present invention, the
target cells may be metastasized cancer cells expressing identifiable surface markers.
If the pH and buffer capacity of the solid buffer are selected to kill such cells upon
contact, the affinity moieties may be one or more antibodies directed against specific
markers expressed by such malignant cells.

Another method of targeting specific cell types (e.g. targeting prokaryotic
cells and not eukaryotic cells) contemplated by the present inventors is based on

selectively preventing the physical contact between the solid buffer and particular ceil
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Targeting the solid buffers of the present invention can also be achieved
by 10 using "passive" targeting. This exploits the enhanced permeability’
of and retention of particles in tumor tissue due to leaky vasculature and
lsak whiypszpriatic drainage. Itis known in the art that the sel®€Tili30#6{001263
tumor for particles of size 200-600 n#hometer is between 10 to 100 fold

rejgtive Teukeadtoydiigstecanbitior paitislitaedl/piidt passivel tergetioy megntion,
MK ebQEfE’rafs“&t'%"E’%h‘%ﬁ)@fa%’&%‘@ﬁ' NYIZR WSSO0, if the
% | Uﬁ the

groups or molietes. e §0 ero pres_ent mventi(_)n can _be .
asimfaseefite rolihtoffunissinvesed eepistaptes pritrmmeshagtmiss Sidne 2

WHRIR IS PabeswithueHitabia CANIBrSRE BXGIRIABS. ASnyrrdilieieRavng a
"pharmaceutical composijtion refers to a fPr?(?garation 0 og 2}% or mo.cé‘ of

e SR B RTER O RSB HLA TR GRATBE P RL U Bo SRR o
Sugthals pﬁmh}@i @aibjtspim éz‘wd@dmtgjtemi@antgg Thieapumptsthofalid
R e e ey B G T R
toan organism. S used erein, the term "active ingredient” refers to the

sotashsnitet bagisceslinaisle foptid Vith HeetpidiERial effect. Hereinafter,
the phrasgs-ipBYSo G MYrascariRbIfSatriglvaaon RGAMABEWRRNYd by

acceptable carrier,” which may be used interchangeahly, refer tq a_carrier
CPSH A o B3 15 SRS BT s o
dpﬁﬁ_’ch@ﬁx&hﬁﬂgﬁtﬁﬁk&:{bﬂb@ﬂ@l mﬁﬂm@%ﬂeﬁé@hﬁ@ drainage. Itis
MRS 1R SORAMO i) BEILRRYSR RIS HOAPHIOCH RINARRRr

rein, the term "excipient” refers to an iner stance added to a

plsabeiaeenufiedpcHif delitelativcrintheslfuc fisate. ddvsinrsticiah BraAlaapsve
iNGFegisstm SXamerlagseithoitidiytatinm afexeipiantadnslizee saleddbnition
carbonate, calcium WO 2007/052270 PCT/IL2006/001263 21 phosphate,
vEISBE TR Shd types of starch, cellulose derivatives, gelatin,
vegetabilie aitéidandipobtyatie\leneng inseisichevhriiquds iuistaed tdaiorr gamesm
administration may. 1d. i - edit] B i '
g e e e O o e o
hexeipisifly incorporated by reference. The solid buffer of the present

inventiog s R reAmL BtatAs-RACHLCRMPbIeaHSeisl tayidBaration of one
manufactured in mean sizes within the range of several nanometers to
£, T A S (T H4 TP LHEF Ay B R SHBRSH fegronents
particlesuplaciobigentgpsuiatée carriers and excipients. The pwpose of a
pharmaceutical composition is to facilitate administration of a compound to an
organism.

As used herein, the term "active ingredient" refers to the solid buffer
accountable for the intended biological effect.

Hereinafter, the phrases ‘“physiologically acceptable carmrier" and
"pharmaceutically accepiable carrier," which may be used interchangeably, refer to a
carrier or a diluent that does not cause significant irritation to an organism and does
pot abrogate the biological activity and properties of the administered compound. An
adjuvant is included under these phrases.

Herein, the term "excipient" refers to an inert substance added to a
pharmaceutical composition to further facilitate administration of an active ingredient.

Examples, without limitation, of excipients include calcium carboﬁate, caleium
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10 within the particles. It will be appreciated that if the solid buffer is held
within the particle, the encapsulating particle must be made of an ion
conducting material to allow the flow of ions between the solid buffer and
theooetl7Eszemplary particles include, but are not limited to pRiiitieldg6/001263
particles, microcapsules liposomes, Fhicrospheres, microemulsions,
NARORALICIGR NANASARSHIES BEPHRRID balEnsd GcTiRaiseli dblfier spbiiine
present jnvention may also be coated by biodegradable coatings in order

PR WEHERRAR SR8 revent activity while in circulation. Exemplary
biodegradethiaeaatingsrinalaite: Roly ethytisintiore (P& esontings, found in the
PolEinuiang dhycakRRGhgavasMAtiier salake:coniag ob AaHReCo.
suitable coating material. 20 Suitable routes of administration may, for
eRastmic tncthish isrhereincially insrmeraisdy 'el§FaRlly transnasal,

intestingh QlpMmeesakeivastt iIRCHEItIRTERITECIARY] 8Y PataBeaUseads
and intramedullayy injections, as_wellllaéﬁé rathecal, . direc

infRVBRETE RS SR et Fi‘fmat‘%ﬁ%g‘é%‘i}’%‘}ﬁtiﬁ’%%’&ﬁ‘i%ﬁ fo few
ingeitimaer2mddegaately, one may administer the pharmaceutical

°°mp03¥hgnﬁmi& gal: f@%ﬁ LAt GHD PR U W & ¥iRsulated

injection of the pharmaceutical composition directly into a tissue region of
a ibiarthepritielrscclied] be mnpsesimed thrticths seaf nlfentrobeidhaythia the
Wﬁﬁﬁ@ﬁgtﬁa&ﬁeﬁd@ysafagﬁ@ﬁgm I-Lékéww #ihReoalin g ,daﬁdggaigsxﬂéwrial to
conventional mixing, djssolving, nulating, drageg-makin ,
R, R CERE IR R b op e perices
pﬁﬁdﬁﬂ&g%ﬂ@&nmﬁeﬁﬁd&dd:dmmﬁjﬁnmszg}aﬁém aqiwndqm&wiﬂpmmes,
PLoREN tmle%n[-hq&o@gaugﬁlgi%ﬁg, e QHRHRLCIN CORNRIURRAL AR SIng

one or more physio ally” acceptable carriers comprising excipients

and auxtiharseld writrstekiheec g datpnmey i e eatod by biodegradable
P okt 200608k 26 3t Sldhelasting ingHastiants inigvpre paiadionsciRatation.

can be used pharm tically. Proper . formylation is depend pon the
G SRR Lo G T o IR e iarle P Bes
phalyshgkuticaycdniPBSiicnativeay bedidimh weltdi invatiue ousisplationspitable
pg%gq{&bya{%hysiologically compatible buffers 5 such as Hank's solution,
Ringer's solution, or physiological salt buffer. For transmucosal
adminisBétibls peretr Mtadpprspitice Banebars belpeideasl 4rstal
g%@ﬂsm&b?aigresy@mr} %H%ﬁ%?glg@é&&ﬁt??%f&l%lﬁﬂ%ﬂdﬁhﬁr&lﬁging
or topical administration, the solid buffer of the present invention.may. be
ORGSR TR A, (ST e B Gy iy R el

agdpptied wiheventricular, intravenous, inrtaperitoneal, -intranasal, or intraocular

injections.

Alternately, one may administer the pharmaceutical composition in a local
rather than systemic manner, for example, via injection of the pharmaceutical
composition directly into a tissue region of a patient.

Pharmaceutical compositions of the present invention may be manufactured
by processes well known in the art, e.g., by means of conventional mixing, dissolving,
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or
Iyophilizing processes.

Pharmaceutical compositions for use in accordance with the present invention
thus may be formulated in conventional manner using one or more physiologically

acceptable carriers comprising excipients and auxiliaries, which facilitate processing
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1o the solid buffer is administered topically to a subject or onto any solid
surface. For oral administration, the pharmaceutical composition can be
formulated readily by combining the active compounds with
pherm@nsitially acceptable carriers well known in the art. BUBHLa8HFIeN263
enable the pharmaceutical compositfdn to be formulated as tablets, pills,
dragRe scibaPmglesiclialins, ey thaslowiiies, ukbdpispensiotisalin it

like, for aral.ingestion by a patient. Pharmacologi arations for oral
uSERER R hslé%%e %éﬁnr{cg'}lgoggﬁa rg%?ﬁqe%@c%ﬁ%%a y Sﬁ%%ﬁ)ng the resulting
mixture Fanthjerticasbingrtive mgxedientsfofithn plasmarerisedintentignanay be
applianiesias dgsisg. (o1eRial RUISIDET A SQANREIP WEARIStble buffers
excipients are, in particular, flilegs such as sugars, in IudéEg Ia‘gt%?g F
sETBsE HaAkitoFOUIEBL RIS cEMURLL &e;?&?éﬂ?&c?%w ol bpfer. For
exampitoRRizEnsiaelionRakstats Appoerditr chthpbiaierstabeegakatin are
gum tragacanth, methyl cellulose. hydroxypr - gellulose, and
SRR %gr ol rﬁy?ftlfegﬁﬁggg?%%\ag%? Bl eél%gféiyca ?%%%gigt%ie polymers
such ashvoliarivglpadeotititakorR i) selidekféar, ofi shetaresnhdoagemne, Basibe
agHiREadinked dg@,')&V&%Ryéf%gﬁz%ﬁﬁ&%r QrsplainiraRishay asadbiiarestn
such as_ 25 sodium alginate, may be added. Dragee cores are provided
R SN BB NNde PR ARAY Y B
may be Eiseseavhidihiniayopijomallyhaantaiipameangivistidal cap dig\fimphulated
POl CHRORALOSLRONGIIENR M6 BhlIAHIN AR A Eer B0 GHicrs
solu |(fi'1$, SR sunable organic solvents or solvent mixtures. Dyestuffs or

3oglighnents imae setaGuet ceriees tapnble the draajesceBtitilgeomaposition to be
idgpiification.er imighargateriag sifereabaambingtings obRCtiMegRIM BRI,

doses. Pharmaceutical compositions that can be used orally jpclude

pelsRensionss iBd fhaddher gBfatiPhdReeiiay B, 3eRiBerkapdirarselagice!
ohgplatitoanthagitsicizar bsushiassily cerdidexsiphittl oftienplipigHitding the
capsules may contain the active ingredi ' 7 ing sui
PSR BT AT cadivy e edlanie B WRGHe e St sl
asusidiesive s\ diositashntty bsrimdchires oF Wragerosnieh Stuikvhie cxpigionts are, in
opsieially, siablizets. 40 seflsapsiiRsdheRsly quingie s Ay Deorbitol;

dissolved or sugﬁ)ended in SUég%Me |IQlfIdS, such as fa;tﬁﬁons Ilggggzg starch,

pSF LIPSO RERIFI Rt PR A P B l5n TRl ARRTO AL
agoach Athiziorgslatiijogsniotamcantinimsttiationediotutd hydrospsagebnethyl-

itahle for the chasenr Wi ti r ini i e
e ARE SO USRI ARG SR By e

coplierio saghnsa mabriFDpEaptidese ABYR by feskedn HisiatrRarating 2890 such
ingredieniaiod Ho6RePoFdiRdidone, agar, or alginic acid or a salt thereof, such as

sodinm alginate, may be added.

Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used which may optionally contain gum arabic,
tale, polyvinyl pymrolidone, carbopol gel, polyethylene glycol, titanium dioxide,

" lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or
pigments may be added to the tablets or dragee coatings for identification or to
characterize different combinations of active compound doses.

Pharmaceutical compositions that can be used orally include push-fit capsules
made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such

as glycerol or sorbitol. The push-fit capsules may contain the active ingredients in
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- suspension may als

10 to the present invention are conveniently delivered in the form of an
aerosol spray presentation from a pressurized pack or a nebulizer with

the use of a suitable propellant, e.g., dichlorodifluoromethane,

tial mooflsoremethane, dichloro- tetrafluoroethane, or carboraliakides/ni263
the case of a pressurized aerosol, th&dosage may be determined by

PravidingAMaMaile dRiver Ameiased AN b ARAINe S MREabR such as tale

cartridges of, for example, gelatin for use jn a dispenser may he )
fOMmEREREF B SR> AROWRRIIORINYof B e dintP dntrEsiftalie active
pwcididnaseagbehlisslaciapaspaidsdin siliebphispmassutical tompidsitigaid
descbed hereiny may e fonmulated fqp pareatoral adminstialion, &g iy
bBiLS injectiort or cortinuous iffusion. Srmulations for Injection may be
pfezaniasiviy fnierabsbynitdriiorshould heripeioregasrsutigtie Mmutlid ebesen route
coplalngisith, optionally, an added preservative. The compositions may
be suspensions, solutions, or emulsions in oily or aqueous vehicles, and
may coﬁ?aih"r&ﬁhma}wﬁ'a@m@mg%wy%k&%@mg ohrsHs or
dispergindoagelatsd ik batmadendicaseampositions for parenteral
adminisfration include aguequs solutions ef the.active prepatation, in .
ater SO KA BRI e A% MG RIERCRAR Roorcine
mayitsenreqyd isseat appropriarisiilo eoliased s it ifjaetian acrosol spray
SYRRERSIANS 'ﬁ%ﬂitaabrﬁ ReRiCRelVeRts QliaiislesnCchideniRItyOlSsuitable
such, as sesame oil, or synthetic fatty acid esters such as ethyl oleate, ‘
RiRRedRtfes, BBtipodiiHadiluorB i ctidH USRS s coﬁl{éﬁlf’m'
Sthsithingestiaag, peasss thiexikc dsilyeafadhefauspensaian) suckhohsisodisage
caBoxYmai CelIHlose, sRriol. AL AR an. 20 QRURRAINIE Capsules and
b Bontain-suitable stabilizers or agents that increase
theertidgesiing birtramply edhirebicmsine dioonior ey prdpannlibnl 6ppriAIpE
CopGRALAIEY SOISIaNS IR 2007 NRAAZDRET/BRAMO0L 26302 T g ch.

pharmaceutical compagsition of the present_invention may also be

formulatetf iR Ao ctmnsteor s dbysh deranidnds: PadRmated for
epa*emﬂsha@hﬁam&amp@.pohyerhﬂﬁml ngiositousy bcammmush adusion.
C%S%u‘i’ﬁ‘&é%% ?Jr%“eerﬁﬁl}’&%” %S-IPQ%%@%%HR%&'S% 05 UonNS, SUARIGLOL,
use In the context_o the pr serH eg Invention Iinclude CO!‘ﬂpO%?[IOﬂS .

wihersilideee aeaivainogradibneptepaligneirasdan areservidiva: She apmepasitions

aghieve thepiappednuias oM sRecHically. & adlesaPQUtichllY and may

effective_amount” means an amount of activ%_ingredien s (e.g., a nucleic
AT R BTN SHERSTA (811 8% SH R Tl Ot AT S STTBIAE Bl
disordePlaradsatiein mrgiogitalon doih paseitesd| -aiihdssutipacidoine aqueous
trgﬁ@gﬁgo er&:i%ation oﬁ.a ther e%.(i%lﬁé%frﬁmcth@d mo tissw Il . £
wihin e’ SaBabiy B hoss SN Th NG At Scbeally h Tl e ©
dibea Hetive i detersiieats may be prepared as appropriate oily or water-based injection
suspenstons. Suitable lipophilic solvents or vehicles include fatty oils such as sesame
oil, or synthetic fatty acid esters such as ethyl oleate, triglycerides, or liposomes.
Aqueous injection suspensions may contain substances that increase the viscosity of
the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran.
Optionally, the suspension may also contain suitable stabilizers or agents that increase
the solubility of the active ingredients, to allow for the preparation of highly

concentrated solutions.
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provided herein. For any preparation used in the methods of the invention,
the dosage or the therapeutically effective amount can be estimated
initially from in vitro and cell 15 culture assays. For example, a dose can
hedaumwated in animal models to achieve a desired concemeatinoo6/Hiere3
Such information can be used to mo#é accurately determine useful doses

in humang Tasisicanddhenpasicailigaeyobtheactveinpeditftsalso be
d?scrié%ed herein %fan be determin%d by starg%gg% E‘p‘r:)lrarn’tla%eutical .
PSR T TG, SRR R et S S RS LR S R e AT A ST ESy AP e
olitaiedfterotivestaml/irppasitbretiaserd ttuch as sageadnitcavnotiesigiesides.

can be yged in formylating AR LLARSAFELRr MSBINBHBA Lt TR present

dosage may vary depending upon the dosage form employed and the
réBremsiemidndS tra iR VPR bs AOYniNBIRTIFIIE ffe Gpntained in an

agiiaistraiieeiandidosrBrRveantee ¢hesesl biptisosadividual pipysicianyn a
view of the patient's condition. (See, e.g., 25 Fingl, E. et al. (1975), "The
PR SHRATE Pt e ol Sphopne ot e fgefiehs (98, o
adwelristeaidorpitarilsfedtiy b eoaptivsted devatuatlyaroelproiide saticient
plﬁ%%ﬂf %%ﬁ%%fﬁé’ﬁ af&b@??g%g&%@ﬁl@f\ﬁ%@smﬂe&%aﬁg&@a@ss the

€.
biological effect (i.e., minimally effective concentration, MEC). The MEC

will varpPrsreistephatbarBetiche Hetis e adth in Vit quthin the
DegagiisnecansaraRdoiachicye, theddiaily vitl wieiperttiien dedid ulibclosure
charaﬁt%rilstics and route of administration. Detection assays can be used
td'de e?mlﬁreelﬁllasma concentrations. Depending on the severity and
responsfee negpehtneticonditiom thd ertthode df dbsiimyadinth dhef dossigg) ler the

2Pl Eﬁc%ﬁgdéﬁﬂe'{%aﬁ&%nwﬁ&%* SepfveatRant Weh 40 Uls2a0cen

01263 25 lasting from several days to several weeks, or
UG TR R SEPBIPNAINGRD FRBOFHRIHS AL IR il gdielidey a4iHeve @
amsiwal obacearapasitonite bewdiiistereshwilln dfcassdecbaisiepardeaintly

on the subje ing treated, the severity of the affliction, the manner of 5
ag?%ﬁ%ﬁea#gcréﬁﬁoes%é@eﬁ%@%f the prescribing physician, etc. _
Compoditioniyofnt elprepertid f@mipnahlye icdesitogrelispredasatidddberein

PEGK b ABRHRI Sy LeMIERaSHER AR Al EP AR RiRveH StV IR MY ures o
contain one or more unit dosage forms containing the active ingredient.

TREPHERYAbGPimBR e b fioraeiosr Jrastio il Sellig assays
blisteiraek sthiiespackengispensemdericg Ormnay bedesgntpanieddluman.
nsugtions for administiation, The Rack or dispenser device At 2lsa e
accompgﬁleﬁagy a XO |<Pe in 0|pm prescn%agg y adgo e I me'nta agency
reduiiaigigtine nidinedadig exaselmokdion; pheened cemiosisativhictnd slisage
IS AR en by the individual physician in view of the patient's condition. (See, e.g.,
Fingl, E. et al. (1975), "The Pharmacological Basis of Therapeutics," Ch. 1, p.1.)
Dosage amount and administration intervals may be adjusted individually to
provide sufficient plasma or brain levels of the active ingredient to induce or suppress
the biological effect (i.e., minimally effective concentration, MEC). The MEC will
vary for each preparation, but can be estimated from in vitro data. Dosages necessary
to achieve the MEC will depend on individual characteristics and route of
administration. Detection assays can be used to determine plasma concentrations.

Depending on the severity and responsiveness of the condition to be treated,

dosing can be of a single or a plurality of administrations, with course of treatment
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of approval by the agency of the form of the compositions for human or
veterinary administration. Such notice, for example, may include labeling
approved by the U.S. 15 Food and Drug Administration for prescription
dvagsmreizan approved product insert. Compositions comprisiAg2806/001263
preparation of the invention formulat®d in a pharmaceutically acceptable
q@gfiﬁg g a&;@rmed@y@masederml agetisnoanapRiepriatsfecadtainsmianton of
é&%ﬁor treatme n indicated condition, as further detailed above.
Be 3 d?eag hat the present invention also contemplates
coatlng%esnhdusudﬁceompmen@ \nithdihinistriiedouite PHE B G Resdgpendent
iIgyentiony, j%%tte,sgﬂn?su@‘éé@ asusariigreir relersiacion, SukaGaahan or

material, inCluding glass plastics, metals, polymers, and like. It can

indinsEaipdied i RBteRRIRg BRNSRE: Haterial, including
coated @Uﬁﬁ@@ﬁﬁoﬁéoThl@e@h&xhuﬁeénmylb@aifaﬁbﬁeﬂidmmmmd irsinpack
method known in the ar udin S ttln rsj
g ﬁ%&e“ﬁ‘%ﬁrﬁ?ﬁ’b",@u raislonlc vt\?le[?c&ixln we %}gl;f %hlwlaelng or a grﬁq%ggf fore
olhﬁrvlnsgprﬁmnmgoatsuwfgcélwmhtti*fe oatieflisutfcFlst npk gragedpr example,

IVERIER nldhg SPhbfess Qlthepresrat, 'Bé%lat'@ﬁe ﬁékhﬁ altpehed dsvice

monolayers or multl le laye rs 30 An exemplary s face, that ma
ORGP AT TS 5P BB O Rk P S e

QhSXHIBoTR REsiRhPAREICEY dem@e@n intpiangratisdbgnt taeusechiabagimcy

TRH0E e SRR G5C o HECEMERhI AT BRI LA R R

Thempla At maiy]b em orary or perm’anent Implants

mélaloiecwatmmye(meﬂ dhfecfommafhectoprsifrscdssdysantnavaiainary
WL R0 AR S0P GAUL 2006/001R6 31296 iviig 1iBsHRS NveBeen the U.S.

devitalized. As an example, bgne grafts can he proces ed SO thaté{thelr

%0eg @arlsars reﬁﬁraefearre&e&l‘éﬂa@zsmﬂﬁﬂsﬁﬁgaﬁﬁ R ARBT P TSy Ct
tmsﬁﬁrvec&ﬁpasﬁ&mﬂlai@ﬁﬂﬁmgrwﬂﬂepﬁbﬁm tibnhea inoshiids dnothkied in a

e le nat all yrrin coral ca ro Jie "
(ffgg)q?gﬁté pré(i)e r;lflonégrﬁeartrgg e 59D g %E%‘% téu% boéi\ ?nr %Dgﬁ(gﬁa °
ovohtapesdicand dabelsthifeneregsiaentagf mpmqlwafaﬁ spadifan.aps aﬁﬂéh'ér detailed

cpRrising artificial components. Thus, for example, the present invention
therefore envisions coating vascular stents with th ﬁ solid buffTrs of the

presentintihbe APrRELsfidhal s £T5RaYt RS ST N3 CPLITEEIICS Setpe @
pisligiss-face allsmdneialnmdh affe sbihieteditc ycl éhofreeotHelialtkBLcellbeirterm
con ct with the surface to red e I S

PR AT SR AR S LD R R QAT IRE, MR
Ueﬁ@f&elmléﬂmmntinCmﬂégﬁati@ﬁl'GiGtﬁérfmmmWﬁWﬁéwé of more than one

material, including coated surfaces.

The solid buffer may be attached to a surface using any method known in the
art including spraying, wetting, immersing, dipping, painting, ultrasonic welding,
welding, bonding or adhering or otherwise providing a surface with the solid buffer of
the present invention. The solid buffers of the present iﬁvention may be attached as
monolayers or multiple layers.

An exemplary solid surface that may be coated with the solid buffers of the
present invention is an intracorporial or extra-corporial medical device or implant.

An "implant" as used herein refers to any object intended for placement in a
human body that is not a living tissue. The implant may be temporary or permanent.

Implants include naturally derived objects that have been processed so that their
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Another possible application of the solid buffers of the present invention is
the coating of surfaces found in the medical and dental environment. 15
Surfaces found in medical environments include the inner and outer
aspegts/@bzvarious instruments and devices, whether dispoSaliigL@06/001263
intended for repeated uses. Exampl¥s include the entire spectrum of
ankiple siadeptaddbemeadidalizse, Anciudixgngeatpals grafedias psgissessed so
d ather.devices used.in invasi ical, ic.ar i ' .
B ey

28 tyioRsievienybss Eanirgrrathnd bape figyichestof thEirovsrar Bigireislly
of duigs d e cratient A pificialdaery thie Ry tiicialkieneys pRsPARRRAIC thiiSan be

plates and implants; catheters and other tubes (including urological and
IR b8 RO (ORI TR PHEBHID BERTE) o Rbe

Cﬁthﬁterescdiqiysiﬁgmﬁf&fmmpfﬂmmmn tunneled central venous catheters
DD ey S Al Ie AL SO IR R YR S 8 BRI vasoutar

arterial catte ers, puimonary catheters, Swan-Ganz catheters, urinary

cetentsteiish geolid hnEatn efdhs) praseitiptatiors Throrlikh§ulhy femrepel or

. WD sHENIEE S 1SS DRR NG W REKh RN Cefechidicl MBS endothelial

sphincters, urinary dilators), shuntauéincludin ventricular or 1 ¢
Al Ganiats ) S TBRtHRSEL R AL BTRY B SSE bRt FaRIEPe ©
piaphiesesated dgutlar geditin o Hitestesssinacdiny sracbipae eelvdsl ¢dfattin
vl%lf\:/e%3 SQﬁ%lrltifitc@gé i%nfgntqﬁmqi@&grynxes, otological implants),
anastomotic dOeV|ces, Vascular catheter ports, clamps, embolic devices,
wound &estherpessityappbiepinn ot thaapkd bpHewnbiberrawatipyiaitadidhe

defiriiaorsrand thadke dRthessxampiRaitiaoreagily apparent to
practitioners in these arts. WO 2007/052270 PCEQL2006/O(()112 3 27

SurfaS¥S BT AR iRtk PERURSHREADTHE S AR TARY T 4ire™s o
ougousnspeaisafpiack dcier dibatbeq digmmsabie e dicaddge alonmpeaied uses.

[ried 19%’18&5%4%”@%‘.4&&@%&&%% GRIESalINg RuCh s WAges 6o ingluds,

counter tops and fixtures in"areas used for medical procedures or for

presieetin divpdlare srispisa and otheideyiapriusahif dREas VR sl g Ab SRR iC or
USRIMBA IR UERg SRR @ I StHaianeloxeRal adsedbilicrdigr gt
nebuljzers and of anesthetic agents. Also included are thgsle surfaP Sids 1
@At gs5S o8 El B[Pe(arﬁg}igté;ﬁ‘}?gﬁES&Q"S@%WE%SOE r%levc?fga?salffnés?
sputteiits, gloifesal dprots andidad dddields. @bopebnlpinseplatestewd|doiptants;
Clglpgice LRA'UIELS A BRCIANES RASERN DRRUAIERS RARReMBKb Real tubes,

commonly used as a material for non-latex to surgical gloves. Other such

seefirbessblarinsratable sratalosrens catbrsschahsih calhsferachong tsemiprsitd

nelnteRARsLo henstalgefigaitinnahmauehisusiacerkandag udarihosous
non-sterile external surfaces qf tubes and other aratus found in areas
STl GOIST BYLCHARh HeASte ATECEA A B ARG

eqthuate feditoneal catheters), urinary devices (including long term urinary devices,

tissue bonding urinary devices, artificial urinary sphincters, urinary dilators), shunts
(including ventricular or arterio-venous shunts); prostheses (including breast implants,
penile prostheses, vascular grafting prostheses, aneurysm repair devices, heart valves,
artificial joints, artificial larynxes, otological implants), anastomotic devices, vascular
catheter ports, clamps, embolic devices, wound drain tubes, hydrocephalus shunts,
pacemakers and implantable defibrillators, and the like. Other examples will be

readily apparent to practitioners in these arts.
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Other surfaces related to health include the inner and outer aspects of
those 15 articles involved in water purification, water storage and water
delivery, and those articles involved in food processing. Thus the present
inventiomenwsions coating a solid surface of a food or beverag#L.2006/001263
container to extend the shelf life of it§%contents. Surfaces related to health
can algg pclidsileiinngy Aedioterasnees:ahihakealboubelinld:aticleater
involved in providing for gutri_rion, sanitgtio or d‘;‘;easée c%%&i venét}gnﬂnel in
ERRATE QL RiSFE T L B B IR G B BFHNE Tor home Use ‘matenals
fahdrifealticaae:, seipoSadinautfites banviscldeiltouniatdopi Mlaprplees Bt fiens
So“dd%ﬁﬁ{ flf?:%f ?ogégﬁ%gto'qu’m&%ﬁam@ Jﬁgdibﬁ%ﬁ&ﬁﬁ@ﬁm;@s% canisters

a% Ibacterial activity of a wound dressing. Similarlé/, the solid buffers of |

thvssgris i TRty ksdined B TR S RIEBEs I SRl Higed
25@%5%%%&1&% fabri¢es R0l upshainime Msluiedaratdaasar it intended
another embaodiment of,tﬂij#e resent invention, th c%?lis%ﬁsurgage fay be a
iR rIQIRRTR SHHECS {0 HTHRSY WS UBE BE: Hidheor any other suiable Type
ofises eandi|faceshiebbel Conoontdjn esddn owtetialshmiokogigeb dandee npgye be
t‘ié%&%&é%ﬁ"&%% TSRS 0" PRSI Hndidy 002l ARISSIS for non-latex

advantages, and novel features of the present invention will become

appaieh o EaehaIaly Brieesifamhirsidsiamdss At sablssofohmedical or
fqg@;}%’ﬁ%&ﬂ_l%ﬁ wwﬁmb 9 B@tsitai%adﬁddﬁﬂdiﬁ:liglﬁihﬂ@-séﬂﬁi:@‘éonailynclude
each of the various e odimen nd aspects of the present, inventio
e S RO R EES0 B HES 20 St AP D L P s ke
abloteiordmdy fhidslaintbes detiod dvs|binnfirtedabrare danenoal s eppentpcthe
followigg, EXAMRLES A s WIREFR REFALCHLEIRAMITRES B8 of those

following examples, which together with the above descriptions, illustrate

tHatiPoR ARGV Ath DR THAG Mo T HSE AOFaES 2Kk WERh Slfivfinetnd dhose
hereinand dhedahartoprdesadumss utiizeesinthe-aidaeshifkientionting a
include molecular, hiochemical, microbiglogical ,and ,1 ombi A
tegé’#f?iaf;%agcggﬁ%f’eac?{nla‘ﬂ%a 5 tadtrlgﬂ%%%%ﬁ% a?nsgg%l rillei[gl 8%%?&%%& b
See, féudiam plietédviolbealihrc@icimgnaudd Sraiongrviedh aalerSpsbiookthese

A} bd BN '59&&%@%@5%9&05ifPMei@&g'afoﬁiqleaM&{,olgﬁﬂﬁaibﬂl fusibsebe
R. M., ed. (1994); Ausubel et al., "Current Protocols in Molecular )
BREFIGHEOD lesycanénatiiiidond RIRRSPEIPRISHNBRARE 1058 S disa o rIals
Pf@(ﬂﬁa{t@M@%I@pMﬁlgﬁu{aﬂéEM", 15 John _VViI_ey & Son_s, New York
i & Al ST 5P S AT e b
used to er1|hance the antibacterial activity of a wound dressing. Similarly, the solid

buffers of the present invention may be used to enhance the antibacterial activity in
sutures, cloth, fabrics and wound ointments.

In accordance with another embodiment of the present invention, the solid
surface may be a microscopic slide, a culturing hood, a Petri dish or any other suitable
type of tissue culture vessél or container known in the art.

As used herein, the term "about" refers to plus or minus 10 %.

Additional objects, advantages, and novel features of the present invention
will become apparent to one ordinarily skilled in the art upon examination of the
following examples, which are not intended to be limiting. Additionally, each of the

various embodiments and aspects of the present invention as delineated hereinabove
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Laboratory Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory
Press, New York (1998); methodologies as set forth in U.S. Pat. Nos.
4,666,828; 4,683,202; 4,801,531, 5,192,659 and 5,272,057; "Cell
Ri@egy#skaboratory Handbook”, 20 Volumes I-1lI Cellis, J. EET/@R006/001263
(1994); "Culture of Animal Cells - A Nfanual of Basic Technique" by

- Fagghaeyiaiiiley deistie Nollmb 1 8¥MihnT bl ¥ difi@s, ekpdiiaphtbr oigpols in the

E{g&unol g{ Tumesl [ll Coligan J. E., ed. (1994); Stites et al. (eds),
&l Immunology" (8th Edltlon) Appleton & Lange,

Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected Methods in
Cellular Immunology”, W. H. 25 Freeman and Co., New York (1980);
available immunoassays are extensively described in the patent and
scientific literature, see, for exa D@l}/ ISat. Nos. 3,791,932;

3 839, 183 fa?eR0d) if 2dindriamid, b Bie3f8BIwERY eRabipleh 1ihidlBwg: e, with the
901, 2%4 3 86:?5 Q/74; 3 9 533 99.6 345 4 0 4 05741§4 098 876;

4 QYA TIBHPIT, YHPERE, PP RS Vrithesis" Gait,

M. J., edicf:08H), i mmm@mcm Hbyﬂrlhﬁzamlloﬁl'ld-l&hﬁe@beaEr}’amcedureS

HIGERS Fr dhe ﬁ%er(t]ﬁgéﬂtlm i ipkien @nd ﬁ&ﬂéﬁ@ﬁnnﬁiﬁgﬂ%g@ca@md
and ngglns eds. (1984); "Animal Cell Culture” Freshney, R. |

(TeRsE)! mﬁqﬁm%#zéac@%qn%nosmmé@qqﬁLaméégr%@%fxpl\aw&cﬂbébe
Quailalteb I\/Eﬁecm)@qnm oMBlechik Blodik84) labstaidvieMadalinSambrook et

zy v Vol. cad cPre CR rotoc
b OB oL T TS s D o SO AR AT, K .
AchdE9RiD; mesgaesw@égwe@mt’(m@oys v Motesilen Biologs fr debyidé IR and

P§8H§'rBELHH{!ﬁ@tMQr?BHcﬁM%%%Q“@ R pRAdRRATRIAMSabISE e Rlg",
CSHL Press %996) all of which are incorporated by reference as if fulg

sétrorthileEr Neanerrkr Y aieth R e d BReTHBRE LA

decianngiat zﬂiﬂﬁisaprmewemh afeik &Bﬁﬂéﬁllﬁvﬂd {edbe"Weétidarownalystise A
t and are provided for th thereader, AII e informatipn

gfén%ameaytr%relnﬁsg ?ﬁl&s)r‘p%[rqg er:ll %ﬁereln gor}ré eIr{e%Ir’c%(’:oer éﬂl}e% ?\%W

Distrib (LRSI o friedielplogies 5t-bejr &otidninr hb%oﬁ%ﬁ@e%pféﬁr&%&it% 202;

CRFIRGs9YL i8] ﬁﬁieséoaésacg@wo%et@n Hﬁ%ﬁigﬁ CRMDSERRE CLitm@bbok,
characteristics. MATERIALS AND M el greparatlon Four

in{RIBBIhE e etid rﬁeééuémaﬁpp%m?& (Pl o ianup of Basic
\A?&r@miaael" E}anbﬁiﬁ@WHH@L&iﬁQm an, Qmmmhﬁ@ﬁﬂiﬁmmg?unem Protocols

polyacrylam e‘g art Tlﬁadorﬁ% I%gr%dﬁ%% LGSO g%ﬂjd‘ﬁamc and

khown In he' ge contal 4% polycac ylamide an
bididppla dmdrepbnssy 1in(88) Edition), Appleton & Lange, Norwalk, CT (1994);

Mishell and Shiigi (eds), "Selected Methods in Cellular Immunology”, W. H.
Freeman and Co., New York (1980); available immunoassays are extensively -
described in the patent and scientific literature, see, for example, U.S. Pat. Nos.
3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987; 3,867,517, 3,879,262;
3,901,654, 3,935,074; 3,984,533; 3,996,345; 4,034,074; 4,098,876; 4,879,219,
5,011,771 and 5,281,521; "Oligonucleotide Synthesis" Gait, M. J., ed. (1984);
“Nucleic Acid Hybridization" Hames, B. D., and Higgins S. I, eds. (1985);
"Transcription and Translation" Hames, B. D., and Higgins S. J., eds. (1984);
" Animal Cell Culture" Freshney, R. L., ed. (1986); "Immobilized Cells and Enzymes"
IRL Press, (1986); "A Practical Guide to Molecular Cloning" Perbal, B., (1984) and
"Methods in Enzymology” Vol. 1-317, Academic Press; "PCR Protocols: A Guide To
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Protein solution preparation: Four different protein solutions were
prepared. The first solution contained 1.0 mg/ml myoglobin (commercially
available from 20 Sigma, USA - catalogue number M-0630) in DDW. The
seeenarssiption contained 1.0 mg/ml myoglobin in DDW inchefint2e0fined263
concentration of SM Urea for proteirt?denaturation. The third solution

copAnRhIOApsiakRRYC oy ARIRE TS se By @\GHADIDEIO WSR3t al.,

USA as Catalogue Number P-2172) in DDW. The. fourt lutio

cOMTAIRRES 1% r% Q?Fﬁ’l"p%?é&?g?ﬁn dDé%ﬁ%tg bzgl?hogna“fi%’aj%g%rgeon ration
oMﬁﬁxﬂNﬂSEﬁaHt_nsspfm?éﬁj;dﬁrtﬁmmmanemma'w%bmmadsalfrﬂmmfset
AR el BRIERNAL PIACRANIE kS VI RL SRR AR B ment. The

descri protein solutions were placed in a Petri dish and a strip of

waiaceAves dedeintare hekenad o baeplb irraveh sttt eadare RRifeh 505 dhe

WRKS énfabated Ry B-dday 3 RtdROMTolaHRe AiRintd theehdiofiterporated
incuhation period, the gel strips were removed from 30 the Petri dishes,

c %eﬁfl'lkyﬁ?gffgﬂcﬁom excess liquid and scanned in an Epson flatbed

office scanner. WO 20071052270 PCT/IL2006/001263 30 RESULTS As
illustrated in Figures 1A-B and 3AcRaipg Rrpteins were adsorbed
differently into different regions of the gel strips according to the pH at the
different regions of Bigébagon effoeieniima®d SI8RY Phycocyanin has
a phd.27MYhilmsherghidkpidhenspatiabiand pidtdieperttent) disibitiiothether
curve.for myoglobin btethIerﬁagatlve nd denatured protein is rather small
(ﬁfﬁfﬁ’ggcf : f,s ei?érl)(/;g rc?ng as%ﬁﬁ%clﬁ*erence in spatial distribution of
absorbaMad BRBAILS AND MIBHEIM the gel strip) is observed for the

much lggpL ISR YERE VAR FIYES AL AR GONGEMSIRN Then

distribution"of ‘a protein in a pH gradient presents a propertyﬁw.hich is .
SPRIMEFSF SHexs tésedd pristh &M nTép be'brEeBhtan gengholine containing
phbshanasidasieseli the Hakaigin pEDofdiRAETd N 3-R pelipikdaliaion bipraidingie
across a gel memér pe accordin thei characteristics I\élﬁ ERIALS
A e e B ARl il B S B kRl o
three cdinpeirtrdat@ripraianitigrBoye differetsprassinfervieaw@anrapared.
gk polyaciRmidesased 06! m’&nﬁ'%?o?l%ﬂlﬁ‘%%{ﬁﬂe%iﬁlguﬁﬁl%%om
The gels were prepared by addition of 10 I of ) .
Sigma, USA - catalogue number M-0630) in DDW. The second solution contained
1.0 mg/ml myoglobin in DDW including a final concentration of 8M Urea for protein
denaturation. The third solution contained 1.0 mg/ml phycocyanin {commercially
available from Sigma, USA as Catalogue Number P-2172) in DDW. The fourth
solution contained 1.0 mg/ml phycocyanin in DDW including a final concentration of
8M Urea for protein denaturation. All protein solutions had a pH of about 7.0.
Experimental Procedure: Ten ml of each of the above described protein
solutions were placed in a Petri dish and a strip of gel was immersed into each one.
The Peiri dishes were covered and the gels were incubated for 3-5 days at room
temperature. At the end of the incubation period, the gel strips were removed from
the Petri dishes, carefully blotted from excess liquid and scanned in an Epson flatbed

office scanner.



ImobilineTM (Amersham), 0.5 | ammonium persulfate (APS), 0.25 |
TEMED (1:10), 10 % polycarylamide and 5 % bisacrylamide. One gel
membrane was prepared for pH 4 (acidic, Polyacrylamide with
Imonmioilisreg)oand the other gel membrane was prepared forPGHIB.JWa8iy 263
Polyacrylamide with Immobilines). 23%rotein solution preparation:
Myoglolpipsamgghycocyanin were dissolved in doubly deionized water
(DDW) at a c ncentration r /L erlmenta
Procedl%% %Bﬁra f&5¢ gpufceﬁelﬁ;lAgg} u%ﬁ}”\%%? bleﬁ:e()ﬁ’ r|(r)1t)oi ewgé%taaforbed
chidifrroatihondeldi toyt tregitwe of e Beh sisips TheotshiagribdhopHias teidiferent
SfQ&M{%f{ﬁEegr%]/ a buffer solution of ImM of glutamic acid (pH = 3.8) and
the chamber at the 3o basic side was filled with 1mM so}#ﬁon of TRIS

(pH = 8. 3yasighinAas BV ROy FRAXRID B8 AR E - te M AhGrhifA pb fhe

' S@éﬁml @ﬁ&splthﬂe@aﬁdﬁb@rdié&ii)\dﬁ@lﬂlﬁirﬁbﬁﬁﬁﬁb@hﬁﬁl%tphaﬁog&ﬁmadd
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(R S S A SO Bl

nsmué dotripatitmefnbscobahe nﬂﬁtfundmpaafmfé atsigdhsbrs! geioripebserved

| a&?\!ﬁe*ﬁa&m&i@& FRIRE PRItiBgfiaTFiiR.combimpd absorbance of the

myoglobin an %i/cocyanln present in the middle 5 compartment 2, while
there Wgé)ﬁg;ﬁ'ﬁ oIor observed in the compartments labeled 1 and 3

which cmmadmdbthma@ﬂhc o af glpl&@@dﬁiﬂdpmbbﬁt%ﬁubpﬁey whidh is

th b 1 lut fIRIQ X
' |If§sfra aﬁﬁg(be%e’élggf&%lhms rg}éa gSSF%e )§£ ygﬁgégﬁg%%%% of the

epup@lment, the solution in the 10 middle compartment 2 of the multi
compartment chamber, describgdiahgpgpad a much fainter magenta-like
color resulting from the combined absorbance of a much lower

concerfF4iERLETipR HEBRIsHarp L 8E RO AL cRTHME 456 Poldish

color was observed in the compdsaraesarialaeled 1 which contained the
acidic ( ﬁélgf aﬁ&'lﬁﬂ] 8) buffer into which a large portion

of the myol\ill.o In migrated strong bluish color was observed in the
comparfrabprerisein Avhitingdataimarben evds aliided fele thras remRMBRCBE

r%' iR 1§ RWEAR 125980510 RhihaidRhysRaYAMMINAAAH gel
CONCLUSION An almost complete redistribution aﬁgseparatlon %éﬂwm of

riBE oS A FIEYEE clrad QRN &FeHeRS RISEIRTL ARHET
the aoimpaitnentsheprdtad y dhendimhebilipesiNhin grabsanegs pl TEMED

E(>1( M 5’(?%/0 polycarylamide and 5 % bisacrylamide. One gel membrane was
prepared for pH 4 (acidic, Polyacrylamide with Immobilines) and the other gel
membrane was prepared for pH 6 (basic, Polyacrylamide with Inmobilines).

Protein solution preparation: Myoglobin and Phycocyanin were dissolved in
doubly deionized water (DDW) each at a concentration of 0.1 gram/Liter (g/L).

Experimental Procedure: 300 ul of each protein solution was placed into the
central chamber bordered by the two membranes. The chamber on the acidic side was
filled by a buffer solution of 1mM of glutamic acid (pH = 3.8) and the chamber at the
basic side was filled with 1mM solution of TRIS (pH = 8.3). The chamber was left
undisturbed at room temperature. After several days, the chamber was visually

observed and also photographed (top view) using a digital camera.
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The following experiment was carried out to demonstrate the feasibility of
25 affecting intracellular distribution of a cytoplasmic protein within a living
functioning cell. MATERIALS AND METHODS Hel.a cells were
tvanabentackto express GFP in their cytosol. Following lysis, REE@RHeEHZ3
proteins were tested to determine thé'pH region of maximum 30
accumukgREashe GFP protein as described in Example 1 above. The
region o imum.accumulation.of tel rmi

locati ng‘llff%% eak fluere s%ign%c%’ éo}hgf#g %(%L?]J;ue%% gll rl}tgﬁg)l g\?v%é% %}é}f (%%%gé 2

avhilsunyt eqniEEment riempeiyisesibah itho e Atk hdirin godomgesplting from

digmeiabrtanrpsexmately R MicpMtsn BiAOSA RO ARl pNeert 504 tiddle
Biorad, USA) were_sogked in a solytion WO 200;/05%%7.0 tmnent
POFRESBER Fo 1585 S5t ¥a%BB &P bt a3 oR 4Rt compartwoents
irkinddllihesda phich @ dprdpal deb asidiet@itell iof gwtmpledd) piém i) milfer
The, ImabilineT | ide ' as [ :

S e S ety hasddn
weiguseldéd to a cell culture of the HeLa cells expressing GFP. Some of

Lhe ge"%é mﬁﬁwe&i ﬁh%{gﬁ@&% 15y e birpeismbhanixidte, elcelis@idin the
eads was then Immobjlize casting an rose solutio ow melt

e VAR R his eGP R, TRAoa JRSn Aeeled o
painthofaghaunageai)-tikdhol oe lssalnidg imnb dedsyrabidedl i ghwaroptive aljarseh

1q.cool 1o aboukiaR & é,%%%gg@g&%&&% wesRbsarved ndana,

fluoréscence microscope Fluorescence 10 Microscope,
Zeaky, vwe abrsmeddndbmecemargesiidheteblndrichranan by asidie (b of
apRlRheiagapcals MRReIad MRiPNEe YRS iNiRsiase FREbalthiERted.
As may be seen in Figures 4A-C, the fluorescencte irie{pi?it at%heﬂg)oinftie%{
AR B RS IPR TR bt WSS TBREPHEY HS TP s eopipseh e
falkeivibgfkb (it astathmehiiin phe=nitidl intensitycndHergelpasion of the
m .at fi ro. This measured intensity accounts for a major
R s

P in the cell. A similar phenomenon was observed in
several €ONGAHERMNEre attached to the beads. Control experiments with

similar beaglm ba\ihanertiRginwibunbliraminebshavinbrdid rob oM@ Bibteins

change jn the distribution _pattern of GFP in cells attached to the 20 beads
P Aol R GBI e LB GUR e e paied b (e
obsetilakiot smetelarivedemonstrate that a localized protein (GFP)

accumulation or redistribution mechanism based on pH partitioning

EXAMPLE 3

The following experiment was carried out to demonstrate the feasibility of
affecting intracellular distribution of a cytoplasmic protein within a living functioning
cell. ‘

MATERIALS AND METHODS

HeLa cells were transfected to express GFP in their cytosol. Following lysis,
the extracted proteins \n;ere tested to determine the pH region of maximum
accumulation of the GFP protein as described in Example 1 above. The region of
maximum accumulation of the GFP protein (as determined by locating the peak
fluorescence on the scanned gel strip) was found to be at about pH =9.

Commercial polyacrylamide beads having a mean diameter of approximately
50 microns (Biogel P10, Cat. No. 1504140, Biorad, USA) were soaked in a solution
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may be induced in a living cell and that it is possible to generate a
concentration 25 gradient or a localized concentration of an intracellular
protein using contact with a material or object which has a controlled pH
aviacuiaem The experiment also demonstrates that this Jrop@reposdnl 263
be utilized to cause redistribution of 8he or more proteins in a living cell.

V%@a%@@@_fﬁﬁé;rmcﬁﬁlﬁlé&” h_@@/zﬁ{)ili&ﬁﬁolﬁﬁxﬁs}%wff’é@ @fﬁmﬁq& [detdled in
cvtotoxicity o e St C IS ex erirment was periQrm to test th

Lrmals 2 feinmereleq L diiing, - polyeceamide g wes dllowed to
MG H@DSFBhebottdbiloiipevblatio RpEbuisheswiseddbeuwiivatoms
mm gk PRIvActyamide getidthdmmaentiogsdagtylemido fuffers) aeachis

gel having a different pH from the preceding gel by about | pH unit. The

catangbibreTEetich hfasead sTher/miie Rhosliheti beader e, then
cpalippinidhe sesand dishuwasadspiond(Betylartidpdraehiisebiylboiienber
g atin the third dish was.a pH.5, acrylamide-Jmohiline TM
DTFAP TR, O R DA s O e and e
abeythn#ntb@inwbiﬁrtbél' Mdnoﬁffép gebl ThaboutiBim §Cw s stk rarettasy sitine hrad
PohMSHzation MEIods RN iRiatschhe camBasitonof imehiings.
is set forth in Table 1 hereinbelow: 15 Table I IMMOBILINE K BUFFERS
UMicryseane+ais- Algreany) ous she Shaagsoeb disgunien of oD ryaossely
08 dLFkb 1SRO8 P 0 difted Ov3d péridQ &9 20QuiesD 0 331 7.00 130 532
Q0 188&@%@&?0 06050273147 476 9.00 219 0212 231 72 284 10.0
0400 37 11.001 0134599 335 The numbers in table | are
given ashgnfystartieny inabigizbehbiving G dneenerato ADETISTD afnihp) peiad of
tQ PIanaLe: 19 Y Qb selvlion Ry adaiiometRMiche? Mitich.vaasiictss

Sacharonzices (commercially available baker's yeast),

- initial attachment than the initial intensity in the cell as measured at time zero. This

measured infensity accounts for a major fraction of the GFP in the cell. A similar
phenomenon was observed in several cells which were attached to the beads.

Control experiments with similar beads having coating with pH=7 (not shown}
did not show any change in the distribution pattern of GFP in cells attached to the
beads and similarly observed.

CONCLUSION

The above experimental observations clearly demonstrate that a localized
protein (GFP) accumulation or redistribution mechanism based on pH partitioning
may be induced in a living cell and that it is possible to generate a concentration
gradient or a localized concentration of an intracellular profein using contact with a
material or object which has a controlled pH at it’s surface. The experiment also
demonstrates that this property can be utilized fo cause redistribution of one or more

proteins in a living cell.
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20 suspended in tissue culture medium (Roswell Park Memorial Tissue
Culture Media, RPMI-1640 Dutch Mod. 01-1-7-1) were placed in each of
the Petri dishes. The cells sedimented to the bottom of the dish and
caonmomnveseniact with the polyacrylamide surface and were [BEiifLg6e6digR63
for a preset time as indicated Table 23hereinbelow. Following the '
indicated contact time, the cellsExxa@RBDdd using Trypan Blue and 25
the number of dead ¢ells w stimated far each dish, RESULTS Table 2
below lists the cell rﬁﬁfgfﬁf&ﬁg"@&gg’g lttgtal}(’:ee fg‘:%l{sthe indicated pH
and expiiserspirrimeny @22 perfosed rotestthy Icybodap vf 68 Badifigd sufaces
Time.(hoyss) pH0.2505124 612 350 100 100 100 100 100 100 4 25
25505580 100 100 52.515 25 45 6595 97.5 6 1.5 15 25 35 50 55 60
7 1.5 2 M3 BERIALS ANDMIFHQRS,) 5 425 9555 4555 70 80 85 10
25 50 5¢1R013%EP 90 ik PhtROPLAD diShed 00A000h(d Githtrol0L Snihb tBibk

2.5.1.54.3.5, (Pure PA) As may be seen,from Table 2, at extreme
i e Wi GRS, TEENET SR b t.ve;%""*ng, 2
stiffermeBffoonthetpicoding gt oorheotlihgHowtistrahe, saeipng viabrifpr dish
F‘&@%ﬁfél%?ﬁurﬁ@aﬁqypﬁlﬂﬁm e LYEN AHLLARDER MBI HEM B vas a
intermediate pH values (in,the range of pH 5-9), %ﬁlg{ie g% e ohent tox%%'éy5
iPHusavelmidoNerRilinoN biler &6l e sonig ch s Hcf{]}f ged if
oglsymasdhameviipeSitiaittal jhietacrylamidbdrdidrg Sitemihh dishisaerypH
stable under agueous s@9aking, no release of 10 any kind of toxic agent
irﬂ%ﬁ%ﬁ %Iéjﬁ&gil%ﬂoﬁé%eediaguéger? %Qef')envisioned. Therefore, the

The coating was prepared by standard polymerization methods as is known in

art. The composition of imobilines is set forth in Table 1 hereinbelow:

Table 1
IMMOBILINE pK BUFFERS USED {ul)

pH 3.6 46 6.2 7.0 8.5 9.3
3.00 256 0 4 0 0 0
4.00 276 103 59 ¢ 0 170
5.00 295 200 111 0 0 331
6.00 295 200 111 0 0 331
7.00 130 532 90 188 0 551
8.00 0 605 0 273 147 476
2.00 219 0 212 231 72 284
10.8 0 4) 0] 1138 83 237
114 0 1 0 1345 99 333

The numbers in table 1 are given as pl of starting material (having a concentration of 100
mM) used to prepare 10 mi of pH solution by addition of DDW.

1-2 Million yeast cells Sacharomices (commercially available baker’s yeast),
suspended in tissue culture medium (Roswell Park Memorial Tissue Culture Media,
RPMI-1640 Dutch Mod. 01-1-7-1) were placed in each of the Petri dishes. The cells
sedimented to the bottom of the dish and camme in contact with the polyacrylamide
surface and were left in the dish for a preset time as indicated Table 2 hereinbelow.
Following the indicated contact time, the cells were stained using Trypan Blue and
the number of dead cells was estimated for each dish.

RESULTS

Table 2 below lists the cell mortality data (as % of total cells) at the indicated

pH and exposure time.
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cell toxicity as observed is most probably due to the redistribution of ions
(charged proteins, hydrogen ions, potassium ions, and other intracellular
ions) in the cell on contact with the surface of the pH controlling
acoylasmigie2gels used in the experiment. This assumption iSHGFHEP66/001263
supported by the fact that if one comdares the compositions 15 and
toxicity as observed at pH 3, 4, 5 and kg goncentration of the highly
aC|Id|c component Is almost constant whaertae)toxicity changes are very
significant. The same can be observed on the basic side where the
concentratign of the most basic component changes only slightly for pH
11 10p and &wheleasdbkie toxicity chawgeg signifioantly. 2@. This 12

Ob “:‘!"v‘gﬁlcn r.nquUo L |uL tU& tG IUIL')IOO) ||O’t Cr lﬁ){}CD JIL CfsdnCui’%@ti h Q;O th'
highty gmnioTjic ogscationic;5pECES & Claiiedsn pyior &t DT ie rm}%ﬁ)‘ﬁ,
thg bulk pH praperty. The resuylis of this|exgerimientdurther demongirate

thdt thefratd of &&Il mortadity (delaged cytatdicity efffct) carthe canffblled

by the éhoide-of-the L Zlue WO 3007/652370 heti2dosHoibsal3s
: N i H - AN = 1.5 X 25
in the-gHcantrafiingsubsgfanceorgebstiateger cqntagy wit/r tiyg cetts;g@nd

that'Sugh effecis (thie rase of Gell dadth) [Carsde fine Baned bysuiiablyo
madifyiig the p# valueslasf theé suifdce or sibstrhte 8Bntactiel the délls. b
EXAMPTE § Efdct ¢f pH-induted totoxicity in Jurkat cells MATERMLY
AND H]ODS Jurkat cells, Clone E6-| were grown in RPMI 1640 -

SUPDIG?@GE%Q %etfbénr%M%ﬁﬂiwﬁnuﬂ&a e ﬂﬁ’f,t%pﬂ@ n@M $o§mr@ and
pyruvate an % P ce were e ose oV

Ity AR A S B LG HEk A PR controling
REBHETES ﬁqﬁl@Behél@H Bstadthizoditamorsalityxeiy (asobscofddtetaeiiyr a
g&s Al dﬁméﬁﬁeﬁmggﬁrsaﬁﬁ&e@l e @&éﬁ%@g&%@stg%@ o akers) Y

Xicity of the surfaces 15 ha Ing low and high pH pH TIM
(Fstiedy mobPYRsrs 3hours 3159090 482080 51153

CONCLUSION

The only parameter that was changed in the gels was the composition of the

174

acrylamido buffers. Since the gel is very stable under aqueous soaking, no release of
any kind of toxic agent into the cell culture media can be envisioned. Therefore, the
cell toxicity as observed is most probably due to the redistribution of ions (charged
proteins, hydrogen ions, potassium ions, and other intracellular ions) in the cell on
contact with the surface of the pH controlling acrylamide gels used in the experiment.
This assumption is further supported by the fact that if one compares the compositions
and toxicity as observed at pH 3, 4, 5 and 6 the concenfration of the highly acidic
component is almost constant while the toxicity changes are very significant. The

same can be observed on the basic side where the concentration of the most basic

- component changes only slightly for pH 11, 10, 9 and 8 whereas the toxicity changes

significantly.

This observation proves that the toxicity is not the result of incorporation of
the highly anionic or cationic species as claimed in prior art but the result of the bulk
pH property.

The results of this experiment further demonstrate that the rate of cell
mortality (delayed cytotoxicity effect) can be controlled by the choice of the pH value
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6000703385107 9996 10---1131280 Control, 000 Pure
PA EXAMPLE 6 Absorption characteristics ofyellow fluorescent protein
(YFP) 20 MATERIALS AND METHODS 1 gg of H1299 lung cancer cells
exprawsivsg2aoyellow fluorescent protein (Source - PhialadiumC3)IL3I6/001263
2003) were lysed. The extracted pro#éins were tested to determine the

pH tegich cfmalingwubagacstlatitrat thecsRR-owidn tHeGedlyipnd that such

(SRershan zrg%m t‘ﬁe I a%am °t?é' Ours&%ﬁf&ﬂﬁa T DS HR Wass

|mmers ution for 22 owing Which it was scanned
wittihe emfaseamisubdmte ‘Z’@@@tﬂ&@@dﬁﬂsz Plus, UV microscope. WO
2007/052270 PCT/IL2006/001263 36 RESULTS As can be seen in

Figure 5, a pH range of 9.5-10 shgwﬁ :11 strongest accumulation of the
YFP. 5 EXAMPLE 7 Physical o ?barners prevent pH induced

cytotoxicity The fﬁmmgﬂmammmmlgnwwmsr to ascertain
Whethe[; f%bﬁlﬁﬁ&ﬁf&d ires direct contact of the cell with the
surface controllin s&s?r%tje 10 MATERIALS AND METHODS
A0.5 nﬂkﬁ‘ié’l@ﬂéﬁl@éﬁﬁq‘g HisFR GERTE LR B ME {4 renbenenswd Withs mM

casineiding, Dottemx ﬁﬁpﬁstrlﬁlﬁm&d@ug{rpwﬁlatem filter Wit a 2ignaells

( labl USA
VBB ETRAPWAPTE SLh AL | S, 1o Seatop N B e

nitfampledst cells in tissue culture medium (Roswell Park Memorial
Tissue EE ‘E edia RPMI-1640 Dutch Mod. 01-1-7-1), was placed in
the Petri dish and the cells were left to sediment for six hours. At the end

of the shebipdibelogitissthessbaealitndate (@ verd Wialrsishtiherfstisated

Bleeand exposure time. The results demonstrate high cell toxicity of the surfaces

having low and high pH.
Table 3
p TIME (hours)
Thour 2hours Jhours
3 15 90 90
4 8 20 - 80
5 i1 5 3
6 -0 0 0
7 ' 0 3 3
8 5 10 7
g 9 9 6
10 - - -
11 3 12 80
Control, 0 0 0
Pure PA
EXAMPLE 6
Absorption characteristics of yellow fluorescent protein (YFP)
MATERIALS AND METHODS

1 pg of H1299 lung cancer cells expressing a yellow fluorescent protein
(Source — Phialadium sp. SL- 2003) were lysed. The extracted proteins were tested to
determine the pH region of maximum accumulation of the YFP on an IPG strip
(Amersham Biosciences, Immobiline™ Dry Strip pH 3-10). The strip was immersed
in the solution for 22 hours, following which it was scanned with a UV scanner of a

Zeiss Axiscope 2 Plus, UV microscope.
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RESULTS 20 The number of dead cells counted was approximately 5 %
of the total number of cells counted. CONCLUSION The nylon filter
interposed between the cells and the surface of the pH controlling
ssbsiseresnrevented the pH-induced cytotoxicity. 25 EXAMPICE/B.2006/001263
Differential cell toxicity device In ordéf to further establish that direct
contact RESAHISa cell and the pH controlling substrate is required for

prinduged gytgloyicivesafiiat.alowipg basierir 39.96/inkg N SrtAgEs

with the substrate, while not allowing yeast cells to be in contact with the
seessarativn s fied BB follows: MATERIALS AND METHODS A 0.5 mm
thick layer of pH 3 immobiline Polyacrylamide gel (IPG) was cast on the

bottom of a Petri dish. A 10 gm mﬁ% jiter with a 2 gm mean pore
size, WO 2007/052270 PCT/1L 37 as described in Example

6 above, Whssplelordieckiogect dntsiersyitavens Wl dediecof owetaRiGiiayer. A
mixture-pf ErGall (1OQURitsABictoliten AR Y aaehaa! I (dstalian Midier pH-

sm_J?{%ended in 0.5 mis of cell culture medium wa%flag:_ed in the_Petri dish
ofdsproraretoxinin rRtsiand e FRFaRetite st tib ie R BgSPh e PH
hesisoid/s&bsieaiowing 5 the incubation period, the culture medium was.

sample terial Elﬁﬁ(ﬁ] Conkey Agar. The yeast cells were
then st%@%gﬁﬁ’%&gﬁ ue o?%‘legrforming dead cell count. RESULTS

No bactarikf culo itk layee efapbclerarabilioestghifieairnyida st 6P Morasdiapst
WaS G AREE HEP P HL USTO My Wil BidSab NS S XL 8{¥n pore size

demonstrate that bacterial cells which were in contact with the cytotoxic
afgersarall ailae iiam (Nalgenss(Lfd W dHaRRH4nTPR SOvREPiRhe

tharadotoxie gaeniyemained alive. The results of this experiment 15
further(}\monstr.ate of the pH contro 'g
e.

substrate *EXAMPL 92 %?3 EOEP;:% )gg%%c%%% 1f/eiﬁ turﬁa[ffl cells n or glrl %())ark
ebteiisiahIestee plainddetia, RRYIGARHY Butohr ded) (ki cBlisvaseplaced . -
the Petri dish and the cells were left to sediment for six hours. At the end of the six
hour sedimentation period, the cells were stained with Tryptan Blue.
RESULTS
The number of dead cells counted was approximately 5 % of the total number
of cells counted.
CONCLUSION
The nylon filter interposed between the cells and the surface of the pH

controlling substrate, prevented the pH-induced cytotoxicity.

EXAMPLE 8
Differential cell toxicity device 7

In order to further establish that direct contact between a cell and the pH
controlling substrate is required for pH-induced cytotoxicity, a filter allowing bacteria
cells to be in contact with the substrate, while not allowing yeast cells to be in contact
with the substrate was used as follows:

MATERIALS AND METHODS

A 0.5 mm thick layer of pH 3 immobiline Polyacrylamide gel (IPG) was cast
on the botiom of a Petri dish. A 10 pm thick nylon filter with a 2 ym mean pore size,
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20 following experiment was performed. MATERIALS AND METHODS A
suspension of Polyacrylamide based beads having an approximate mean
bead size of about one micron was prepared from a
pelyaayismm@e+immobilineTM mixture having a pH of 9.0. Hig/Beaeg001263
were added to one million Jurkat cel¥’ suspended in 1 25 ml of tissue
cuitderciiiedi in Estelpl thiahbbeer atic pfdoeddls doeatimiactsrathptexifitalyo? the

b r Jyrkat cell. Aliquot [Awn out at 2
e Ay ot A B G vm

seairsadsdtin PrypleroBeel culferamsdivayivenplacet ke Renicishpiorn of the

callWwangoatad (B SdunfAtQ- 2 pariws feliowinadaad additigne theg
fraction of dead cells in the sample was 5 %. Atalggéggéu[ifollowin

atiitiBAPBRAR Bk (B RS R S BR ¢ Fs‘:ﬁ?{ﬁ%ef%%%ﬁefm
wieis(16hRey Afz2r0 Tintyeabt Helising rdhiticmoictheibefigptim Blec dfetlgetiieming
fr%ct(i;)(pe f.dead cells in the sample was 27 %. WO 2007/052270
PCT/112006/001263 38 EXAMPLE 10 Cytotoxic effect of Nafzon
SulfonaltBtEkdRuorethylene copolymers (e.g. Natiion) are acidic (anionic

chargedyibiopeiie RMvBeHRNilRstiananuiteinameepssiacanthiigiity was
buffering 5 capacities. These types of films consist of a substrate (e.g.

DBWFT%T ylacrylate, nylon or polyester) and a sulfonated polymer as an
active lag@NKRRISTGNN0t recognized as cytotoxic or bactericidal and is

generaliyised, A ARLERRTHEINE FlEEANe R, Ual SRl ARRIGRIANSer. in

The following toxicity tests'were performed to ascertain whether Nation is
toRItae RaisEENORERESSVAR Billat: THoess theamwiselinrhidetgmmnot in

P&&%&ﬂfﬁﬁﬁ%ﬁﬁ %&aeﬁlitf gg@ﬁ? frelﬁ}ﬂhwd%%.ofb Bhd) @égi?ﬂlﬁﬁ@m {ARI Gldderiment
emprane , Per uorlnate memubpr e, olgma,
Sbthen demensiraie the bpStérioa I RTANSER AL ReTRIA SOMT Rl IR AB e

membrane was stained with 1 | of 1 g/1 of Propidium iodide or trypan
Blue. 15 RESULTS Following agQ miﬂg{%@(posure to the nation, more
than 95 % of cells were dead as seen in Figures 6A-B. EXAMPLE 11 20
Bacteriotoxicity and BBAbltsuerd o vsenintrds Svlrtriin LS AND

METH®BEer to establish whether pH-induced cytotoxicity occurs in Jurkat cells, the
following experiment was performed.
MATERIALS AND METHODS
A suspension of Polyacrylamide based beads having an approximate mean bead
size of about one micron was prepared from a polyacrylamide+immobiline™ mixture
hé,ving a pH of 9.0. The beads were added to one million Jurkat cells suspended in 1
ml of tissue culture medium such that the ratio of beads to cells was approximately 20
beads per Jurkat cell. Aliquots were drawn out at 0.5, 1.0 and 2.0 hours following
addition of the beads to the cell suspension. The cells were stained with Tryptan Blue
dye and the number of dead cells and total cells was counted.
RESULTS
At 0.5 hours following bead addition, the fraction of dead cells in the sample
was 5 %. At 1.0 hour following addition of the beads to the cells, the fraction of dead
cells in the sample was 10 %. At 2.0 hours following addition of the beads to the

cells, the fraction of dead cells in the sample was 27 %.
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Laminate samples: laminate samples consisted of films coated on a 110

m polyester base. Series BIOACT 13,15 and 16: 25 BIOACT 16: 110 gm
polyester base + a primer layer of acrylic modified polyurethane. BIOACT
120 20mmpolyester base + a primer layer of acrylic modifiedCT/IL2006/081263
polyurethane + "active" cationic subdficron silica in PVOH binder (w/w

_ ratio 4:1); total coating weight EXASPE/EP) coating pH 4.06. 30 BIOACT

15: 110 m polyester base + %?rlme f{f rylic modified
polyurethane + "active” catl nic poI ane po ymer in PVOH binder

(w/w rafivifanatpdortraianvibieary ﬁwﬂmesSgiﬁ@ Neanh Br acidin dauigc

LRI Waéaew?ﬁ;igmgoml s%@gZMéﬁﬁgzgr@p%ﬁH”aﬁ@Qﬁégoﬁﬂ@&mg
39 Series MVC/HT/ B and C. This S(Et of laminate ased on the

iERATIErat dRSP ml&’éﬁé@aﬁﬂ%ﬁ {ObARHESIFP i -8 Rymethytacryiaic, nylon

' Rﬁ'}i(ﬁﬂjeﬁlfb)‘)aﬁiﬂrtoﬁﬂwimecﬂhﬁﬂwiatas asdttvatiiee. Safiporiensiokthenized as

Co)?tlﬁg 1So cl)\l/"l pﬁf@{cﬁes 12%%“1&'%% %gc[ dsagg 10113 c}égcmc-ﬁve electrode in fuel

p-Tollenesulphonic acd total coating weight 0.9 gsm (-0.9
midrepplietinisichhh efcdm@aﬁwmghtteéﬁsm&@rmﬁx@e@ﬁﬁfp@né%@@ a7Bether
J {56 Boldgqtical to MVC/HT/56 A, but a different batch.
MVC/HT156 C: 110 m polyester b e + PVOH + p-Toluenesulphonic acid
salt. Th]@{ﬁ*igi L84 FEB 50& ﬂ gsm (-0.5 microns) of which the dry
coat 101Wﬁigiﬁpfdﬂﬁtaﬁliéeiﬁdrﬁﬁdmﬂ'fﬁrIsv@r@ﬂgmmteﬂl‘dﬁ:/a-ll'dﬁﬁs@are of a

Identical to MVC/ T/56,A, bu t bat ti aﬂg;m
oneaa%risacf%rrngf éauspeﬁls%aﬁlg @%&Wgézh g%fég)o\;v%%ﬁrg{v%ﬁgﬂag fe log *
7463411 E8)brinrordemtoo flifferentietn deiaecadicerriateadoselise Hipifngabene

al, 20004emiar B minutas/ e msiRtmaraerisPeRsedined 00 | of 15 0.85
% NaCl. 50 | of this suspension was added to 950 | of 0.85 % NaCl (for

live ba&@ﬁ%s%o | of 70 % 2-propanol (for dead bacteria). Both
sampleBalievengncubatenhat R potoreltd dur nidilowingrevitioh &y oiamdls were
pt%lél%ted bé/ ceII:Ltrlfu ai‘% at 5000 rpm for 5 minutes. The obtained pellets

were eFéguspen 1 of 0.85 % NaCl and re-centrifuged. Finally,

both pellets were resuspended in 50 1 0.85 % 20 NaCl. Staining of Live
and Dead bacterial suspensiongx&igiping s performed with

LIVE/DEADR BacLightTM Bacterial Viability Klt}JYIoIecular probes). With
a Bacteriotoxicity and cytotoxicity of laminates

MATERIALS AND METHODS

Laminate samples: laminate samples consisted of films coated on a 110 pm
polyester base.

Series BIOACT 13, 15 and 16:

BIOACT 16: 110 um polyesier base + a primer layer of acrylic modified
polyurethane.

BIOACT 13: 110 um polyester base + a primer layer of acrylic modified
polyurethane + "active" cationic submicron silica in PVOH binder (w/w ratio 4:1);
total coating weight of 0.97 g/m?, coating pH 4.06.

BIOACT 15: 110 pm polyester base + a primer layer of acrylic modified
polyurethane + "active" cationic polyurethane polymer in PVOH binder (w/w ratio
4:1); total coating weight of 0.76 g/m?, coating pH 4.

Uncoated sample was provided as control.
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mixture of SYTO9 and propidium iodide stains, bacteria with intact cell
membranes stain fluorescent green, whereas bacteria with damaged
membranes stain fluorescent 25 red. Essentially, 2 1 of SYTO 9 dye, 1.67
md/Rinapiditrna iodide and 1.67 MM Component A was mixeREWl2@®4/¢ff1263
1.67 mM/Propidium iodide, 18.3 mM3*Component B. 0.15 | of the dye
mixture SeaizadeC/IHI585 | of B erhdoferiBlisssmpenbionsiesSwat bbbk on the
stained bacteria was tr slid dc slip.. kive a
kiWecgngng Were o\gk?ser\%gtf ﬁ%ﬁ%%%ﬁﬁ%%sceﬁg mic%\)égopegpé% ﬁjj of

Anebyédictndrminaairimsibrrainn s trorstier rosprisatofibscodsimed

- using nopwchyaiss AramotheshplBstilimsand filrositre ptedifehadiphsnitesid

ina 1M NacCl solution. In bath of the antibacterial actjvity was .
e SRy EEL TR TR T bR O s e R gt
defthaadilivecstamedt im@i®panin the sample deposited on the bioactive

nim. WRARGIMAEO B S MOCRIRRS £ b(daiRe AN testing.

of films: Live and dead Jurkat cells were counted foIIowm%‘exposure to

the bioaMNEMHEbHE1Hd domapriyesiadesare PY D 1 Brinwengalphapigacid

wast agaehta bnilinantrkabredssin &l RBS. mHi&de) the siadnede GBYScoat
were hrga@_pﬁd between an a(f‘tivgéeép film and coverslip. Live and dead cells
WEFBE Yiag ATBY FRBRPET B et it microscope. RESULTS

Antibaceval 3TiE6Nektentwat M‘M_YEIIHM,&,b@t amﬁifibrgﬁbl:lmhng a 30
minute Iplc AR, %ﬂwb%zﬁelﬁéawmé%lﬁ'ﬁm%&%scft?‘ﬁﬂ of E.coli DH5

hereinabove, live (moving) cells were observed in control, MVC/HT/56/B

filvyeigrrawy & Lty deaphadiim LR tkatunb ey Siscrrhie: yonsanerrigiethy
OLdpeigishidn osoRasaN R EminRII VRO biNethatiaBsesp MY/ M TGO 14 of

o el o R T SR 1 DT S A Bt e
chnachreizeen §50nl ifGe % drprdpablé Ydredeid betteviahte Befliosnaiphsriatre
Gy %@%rag%ﬁ 31% ﬁé%r, I fims LG HRPwaB I?emté@i% %é%ﬁéﬁi stfon at

C
Time, min 1 10 60 o dead Jurkat cells we carrie

130801 pm3 55,5 higHiee) @hepatained peflsty syeresesuspendesl 5 300, o888 %
Aa66Bnd. elebntdfdzed. Finally, both peliets were resuspended in 50 pl 0.85 %

NaCl.
Staining of Live and Dead bacterial suspensions: Staining was performed
with LIVE/DEAD® BacLight™ Bacterial Viability Kit (Molecular probes). With a

mixture of SYTO9 and propidium iodide stains, bacteria with intact cell membranes

stain fluorescent green, whereas bacteria with damaged membranes stain fluorescent
red. Essentially, 2 pl of SYTO 9 dye, 1.67 mM/Propidium iodide and 1.67 mM
Component A was mixed with 2 pl of 1.67 mM/Propidium iodide, 18.3 mM
Component B. 0.15 pl of the dye mixture was added to 50 pl of the bacterial
suspensions. 2.5 pl of the stained bacteria was trapped between a slide and coverslip.
Live and killed cells were observed under a fluorescence microscope.

Antibacterial activity festing of films: Two series of tests were performed
using non. activated (from the shelf) films and films treated for 20 minutes in a 1M
NaCl solution. In both of them the antibacterial activity was estimated by counting
under a fluorescent microscope the numbers of dead and live stained bacteria in the

sample deposited on the bioactive film.
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56C 18.5 46.1 64.6 56D 13 25.3 27 Antibacterial activity testing of
BIOACT 13, 15 and 16: Following 45 minutes of incubation on BIOACT
13, 50-70 % of E.coli cells were dead. At the 20 same time, 20-40 % of
Evapbowraeaxead following incubation on BIOACT 15. E.coli BERYLRe600 013
attached to BIOACT 16. Following 28230 minutes of incubation on
BIOACT sl ostinilEr st £ off yrmeycldenen Evedd ativknptdle were counted

attachment of these cells was.difficult due, to igh backar. i
R PR o LR e P SR AR 13 o e
3dp6 mipterateeapdrinte dtmilion lislrited béiol) il PRSe 3anbiafrie stained
PIRESWETL B FUARRE LR LAECRBI fithy %&%B@@Jéﬁg!nﬂip@aﬁe SESQls were
green _overall‘.) O 2007/052270 PCT/IL2006/001263 41 Table S Ex. | Ex
2 osegvpdungiqr 3 Buprespeppe MIGFQSEORA0 (10 11"Itte minute nrirrute
Irrillu/espwsUteESriurues wo 120/20 carrier 81/13 13.8 288/8 2.7 _
308/9(2.B) bRy BDBAHB YRGS UL MYACSN T 3626 B E (Bed Y HRGABZ ) 30
360/2 (G.Z 28/14 (33, Ocoé 0% / 15 6 4.1 .
SRRTRLs B AR et R, S At e et i sl e s b
(Amyansy 2otz yee nBYero/ 6y SmRbAME (ABY S ¢/B) /s dfVC/HT/S6/D
2BB (AU AU B D2 BIEB (3 1) B) Pl GHb5n (B: L EHLBS (RIesol Guer 1
hereinbelow summarizes the re?u&s fro%1 %he threg exge iments as the

L pafihd PEXE

pEHaYi L) 5P Patolend Mg e I intsf attached

fatiehvinder 5 gcpodilke ebdiskatregllsstedioact 13 Table 6 | minute 10

MINUE Yo (SO i PIC ATE 3 B2 arl B0 rom
Figure 7 and Table 4 herein below interaction of Jurkat cells with 56/A and 56/C

filims differs from 56/B and 56/D.

Table 4
Time, min I 10 20 | 3 45 60
% of dead Jurkat cells
wa carrier 23 8.9 12.6 14.4 16.3 20.2
cortirol 6.3 7.1 11 12 15 15.7
564 3.2 12 254 43.1 32.8 40
568 3.5 17 144
56C 18.5 46,1 64.6
56D 13 25.3 27

Antibacterial activity testing of BIOACT 13, 15 and 16: Following 45
minutes of incubation on BIOACT 13, 50-70 % of E.coli cells were dead. At the
same time, 20-40 % of E.coli were dead following incubation on BIOACT 15.
E.coli cells were not attached to BIOACT 16. Following 20-30 minutes of
incubation on BIOACT 15, almost all E.coli cells were dead. Evaluation of the
attachment of these cells was difficult due to a high background noise level.

Cytotoxic activity testing of BIOACT 13, 15 and 16: The results from 3
separate experiments are illustrated below in Table 5 and are presented as the

number of green:red Jurkat cells and percentage of green overall.
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Interaction of E.coli cells and Jurkat cells with 56/A and 56/C films differs
10 from 56/B and 56/D. In the BIOACT 13, 15 and 16 series, BIOACT 13

showed the highest cytotoxic and anti-bacterial activity. EXAMPLE 12

Reotawigidat activity of Nafion and Polyacrylamide pH gels 128 2006/001263
following toxicity tests were performeld to ascertain whether Naflon and
other films are toxic to bacteria. MPebERIALS AND METHODS Six types

of plasti
upono

> fﬂms were tBsted fo
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special bacterial loop. Each of the six plastic films (10 mm x 10 mm) was
placed anihkestpstindEiaiesuith actidatsdesadavront allowiag Qyermights as the

|ncuba9

c8RiFS

on at
[age O

4 IS MHAREL

oups were comp
agepitsid hbltokat afrltrrmanomalénd anti- fungal effect of the above films

I d. Th
firiin s

2 20 g

unga

was tested on Saburo agar using fhg.edimentation" method. Uncovered

plates with Saburo agarw

pTe PlageghipE 8 hours i

TNE ORBRinkaICN Of the
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pIastc fiFsALP Mm X ]

U nun) wag glaced on {

€ testing pate with

active side down. Following overnightihcubation d

it 37 C, thember of
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St

phaureus growti are

ammarized in Tabie 7.

The effects of the sheet

of the present invention on Staph. Spp growth are summarized in Table
8. The SHRNGIFHIOB¥heets of the present
Interaction of E.coli cells and Jurkat cells with 56/A and 56/C films differs

from 56/B and 56/D. In the BIOACT 13, 15 and 16 series, BIOACT 13 showed the

highest cytotoxic and anti-bacterial activity.

EXAMPLE 12
Bactericidal activity of Nafion and Polyacrylamide pH gels

The following toxicity tests were performed to ascertain whether Nafion and

other films are toxic to bacteria.
MATERIALS AND METHODS

Six types of plastic films were tested for bactericidal effects:

1. Nafion (commercial, Dupont);

Nafion (commercial, Dupont);

3. 500 micron thick polyacrylamide with immobilines on

polyester base pH 10;

Same as 3 at pH 9;

5. Polyuretane film (commercial);
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20 invention on Strept. Beta-hemolit.gr.A growth are summarized in Table
9. The effects of the sheets of the present invention on Strept.
Beta-hemolit.gr.G growth are summarized in Table 10. The effects of the
sheeimistheopresent invention on total microbial and fungi BGEM3086801263
summarized in Table 11. Table 7 shé&t Staple. aureusgrowth control a
entg/nYdeerisinpoidQ1an6ie ol PoikBted gli®>10 4 4.5710 >10 5 9.9*10

>10 6,7.36*10 >10 25 Table 8 sheet Staph. Spp Control (age, ts/nel (a
eats/rT 17 I%Oiﬁ??t"‘é%i%‘ >106 3 910 >10 4 2.7¥10 >10 5 4.29*10 >10
WO 200F082379/P Crnemo S6e061 588, S8t 1%‘%(93’*%09&6"-'%‘6'?@’1 trept.

BUsnl el and Griifeontiakss hagkaenis/total entslonl b gihiing Ghe
e b1 S LePRE B RedR a0
agar using a special bacterial loop. Each of the six plastic films (10 mmi x 10 mum)
was placed on the testing plate with active side down. Following overnight
incubation at 37 °C, the number of colonies was evaluated. The test and control
groups were compared. _

Testing total microbial and fungal agents: The total anti-microbial and anti-
fungal effect of the above films was tested on Saburo agar using the "sedimentation"
method. Uncovered plates with Saburo agar were placed for 8 hours in the open.
Each of the six plastic films (10 mm x 10 mm) was placed on the testing plate with
active side down. Following overnight incubation at 37 °C, the number of colonies
was evaluated. The test and control groups were compared.

RESULTS _

The effects of the sheets of the present invention on Staphaureus growth are
surmumarized in Table 7. The effects of the sheets of the present invention on Staph.
Spp growth are summarized in Table 8. The effects of the sheets of the present
invention on Strept. Beta-hemolit.gr.A growth are summarized in Table 9. The
effects of the sheets of the present invention on Strept. Beta-hemolit.gr.G growth are
summarized in Table 10. The effects of the sheets of the present invention on total

microbial and fungi agents are summarized in Table 11.

Table 7
sheet Staph. aurens growth Contrel
(agents/ml) {agents/ml)
I 2%10° >10°
2 <10’ >10°
3 <10’ >10°
4 4.5%10° >10°
5 9.9%10° >10°
6 7.36%10° >10°
Table 8
sheet Staph. Spp Control
{agenis/ml) fagents/ml)
1 <10’ >10°
2 <10° >10°
3 9%10° >10°
4 2.7710" >10°
5 4.29%10° >10°
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a ents/ml a eats/url 1 2;j()3 >10" 2 510 >10 3 4*10>10 4 2.1*10>10 5
8.61*10 >10 6 7.8*10 >10 5 Table 11 sheet Total microbial and fungi
Control agents (colonies) (colonies) 1322 2218 3117 4919 519
240 60290527CONCLUSION 10 Both Nafion and sheet no. 3 {HIBHG6/001263
micron thick polyacrylamide with imi#obilines on polyester base pH 10)
shewed high antibacterid &gfifies and total_anfimicrobial’#fd antifungal

activities. EXAMPLE 13 15 Shelf Ilﬁels?sbs on Milk The films of the present

inventiop-were tested for-theireffe
A PSS N Eﬁﬁjf sheif ZIE£§ ATERIALS AN?
METHODS Pasteurized, pegnized milk was |ysggdmgrder to test milk
stability with 20 the filmg piithe present invention._In both §éﬁ§ of
experiments the milk was UV treated. WO 7?1@;7 052270 ;106
P 4T,/“ 2006/001263-44 Teﬁfo.,: Seven-e ClllpLy 35 Pcti‘l;iléifbb WETe
filedto-the-top-with-frest gk S plates were govered wWithdhe Tilms of
the present invention, so thakthieir active side cdntacted thira thilk w/o ai
between them. The seventh plate was used as a control. Plates were
placed on the table at room tempe®bielfbr six days. Fach day
sheet Strept betta-hemolit.gr.G Contral
{agents/mil} {agents/inl)
1 2*10° >10°
2 5¥10° >10°
3 440 >10°
4 2.1%10° >10°
5 8.61+10° >10°
6 7.8%10° >10°
Table 11
sheet Total microbial and fungi Control
- agents (colonies)
{colonies)
1 3 22
2 2 18
3 1 17
4 9 19
5 19 21
6 . 19 19
CONCLUSION

Both Nafion and sheet no. 3 (the 500 micron thick polyacrylamide with
immobilines on polyester base pH 10) showed high antibacterial activities and total

antimicrobial and antifungal activities.

EXAMPLE 13
Shelf life tests on Milk
The films of the present invention were tested for their effect on milk shelf
life.
MATERIALS AND METHODS
Pasteurized, homogenized milk was used in order to test milk stability with
the films of the present invention. In both sets of experiments the milk was UV

freated.
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5 the pH of the plate was tested. In order to compensate for evaporation,
sterile DDW was added each day. The total volume of added DDW was
less then 5 % of the total milk volume and therefore was not expected to
influencepitcdynamics. This experiment was repeated twic@CTAELR6/001263
day test with Nafiou: This test was petformed with commercial 10 Nation

as theqagliyesmatesiabfienPaseplize derofiikdenitedapitkitwdesh milk,
antibiotics) was used in order.fo te ilk stabilit e _emptyi3s

B T LT S L e e b e Wi
sidthoatficad sbetiaillactive sidestooenalesa theensakanid pirtp et 8pethama

g dNirsplate was sad ATkonR| RS HBERRIRCRE OR H9stablgatay
room temperature for fourteen day. Each d%'gH of

the 15 plate w
eespEHiof the laie tasdRtfEn SRHETRSF &R/ SP5BPS ERBRS TS AR R
RACHEAMadhei0tEhy edtneohfiasopaifD WOVE svesle thtr:b 90s e totall
milk voJume and.thegrefore was pot expected .tgyinfluen 2AMICS, «
SN Waﬁﬁrﬁlic%eﬁfé End i nlboapl B, é‘:'#[%&ﬁlg%lv{g% %tgslt%% %%n%g‘]b%rocglégr
agiaipibe Veedipretrdtiwitt.method. Uncovered plates with Saburo agar

were glaged. 29 for, S.00uiR INdNELPPRsARISRS PENARRE (HRhBBAINdQial
mm) was placed on the testlng]plate with [a)lgtlve side %%vg &gllowlg%ﬁi
Nohniesrbaroons srcabfarenhd FFME O ROBIEE WAL AR AR
?EF’@&DM@E@W@&WQME@MWdMﬁ&S’W@Wt&offej'ee{“ﬂiﬁlk
qllowing test 1 are recqrded.in Table 12 ' w, T :
L SRt A 58 e T e T SRR TRl S
GuG12d61E Hillne/s. 4i7h8te b thea AThothiiplaer ey W g5G:ang . 4P jates
g%@ a seﬂé‘r@ftéezta%@ #r4o3rh iR Bkt Qo feen QdyB Fhdn(aptpel dedne

e i s S I e L SR, QLT
£ TiHeA006/00k26 31 4RIIEbIBW 3vRaldss then 5 % of the total milk volume and
therefore was not expected to influence pH dynamics.

Testing total microbial and fungal agents: This was tested on Saburo agar
using the "sedimentation" method. Uncovered plates with Saburo agar were placed
for 8 hours in the open. A piece of Nafion (10 mmx 10 mm) was placed on the testing
plate with active side down. Following overnight incubation at 37 °C, the number of
colonies was evaluated. Test and control groups were compared.

RESULTS

The pH results of the milk following test 1 are recorded in Table 12

hereinbelow.
Table 12
1 day 2 day 3 day 4 day 5 day 6 day
Film 1 74 7.2 69 6.8 6.7 6.3
Film 2 7.4 7.3 6.8 6.6 62 6.1
Film 3 7.4 7.3 6.9 5.8 5.4 49
Filin 4 7.4 7.0 6.6 6.1 5.5 4.7
Film § 7.4 6.3 6.2 5.6 4.4 3.7
Film 6. 7.4 7.0 6.6 5.6 4.8 4.1
Control 7.4 6.9 6.1 5.4 4.1 4.0

The pH results of the milk (test 1, repeat experiment) are recorded in Table 13

hereinbelow.
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Day 0 8.5 Day 18.7 Day 2 8.8 Day 38.7 Day 4 8.5 Day 5 8.6 Day 6
8.9 Day 7 8.5 Day 8 8.3 Da 9 8.5 Day 10 8.7 Day 11 8.8 Day 12 8.5
Day 13 8.5 Day 14 8.4 Day 15 8.5 The pH results of the 14 day test (test
Ayamareneded in Table 14 hereinbelow. Table 14 Ida 2da &6)/Da@Wa263

6da Ida Nafiou 7.57.47.37.17.17%.8 Nafiou 6.8 6.6 6.6 6.7 6.6 6.5 6.5
2 Control 7.4 6.7 6.25.1. 4.2 4.1 47#6& 433 Sda 10da I da 12da 13 day

14-+e-ovr-t .m.m're%"‘ygoosjeses,ss '\"ﬂGaZ 4564445
4 A A 44 3 Controt4- 23 A4 TA T AZ AT AT he Tesutts fgamtesting
total microbial and fundgadvagents are recorded in Table 15 hereinbelow.
Table 15 Total microbidladd fungi agents colohies 8.7

Day 4 2.5

Day 5 8.6

Day 6 8.9

Day 7 8.5

Day 8 8.3

Day 9 8.5

Day 10 8.7

Day 11 8.8

Day 12 8.5

Day 13 8.5

Day 14 8.4

Day 15 8.5

The pH results of the 14 day test (test 2) are recorded in Table 14 hereinbelow.

Table 14

1 day 2 day 3 day 4 day 3 day 6 day 7 day
N "f"" 7.5 7.4 73 7.1 7.1 7 6.3
N “f"" 6.3 6.6 66 6.7 66 6.5 6.5
Contral |74 6.7 6o 51 iz a1 11

8 day 9day 10 day 11 day 12 day 13 day 14 day
N "ff"" 6.8 6.6 66 6.7 6.6 6.5 6.5
N "f"" 4.7 46 44 45 44 44 43
Conirol 4.2 42 41 4.1 472 4.1 4]

The resulis from testing total microbial and fungal agents are recorded in
Table 15 hereinbelow.

Table 15
Tatal microbinl and fungi agents
(colonies)
e First Second Contr_ol
(colonies)

1 2 ¥ 14

2 2 2 31

3 3 3 24

4 0 6 25

5 4 5 16

6 0 2 20

7 2 5 19

8 3 2 13

9 2 2 37

10 1 3 25




Control First Second (colonies) 12114 22231 33324 40625 54
516 60220 72519 83213 92237 101325 10 WO
2007/052270 PCT/IL2006/001263 46 EXAMPLE 14 Cytotoxicity testing of
seoond7aseEs of laminates A second series of polyester baseUBhAI86681263
were prepared by thermoplastic 5 lathination methods. The laminates’
consisted of active anionic com | VOH matrix. In some
samples the active layer was ov%% a layer of PVOH. The
compositions and{Sttefeicéyabsting nftesonnbspriayigtidsrinhable 16

composifions and saecmbpngediise 16
o T T o oo ?@%ﬁ%%ﬁ%%@ﬁ%@%ﬂ%%? i
t

5 1 8FiRgs Aetiodny ioidaaiistriRBENRAo& ReiEYy ARy Tcengongnts dn a
0.PVAIHOnz4rid. (D s3i8e9sa0P1ed thd /A8 (ih)@rlvga&@v&scga@@@it%/ 4 998y of
-8 ﬁ@ﬁpve + Laonite 0.584/160 ) :

The compositions and structure of laminates are provided in Table 16

hereinbelow.
10 Table 16
Coating Coating Formulation (PVOH + Active Te Rafio | Ty | To(uw)
Componeint) gsm) :
1 PVOH + p Toluene sulphonic 0.9 32 18 0
acid salt of Poly
{Dimethylamineethylmethacrylate)

2 " 1.8 32 9 0
3 " 0.9 32 9 24
4 " 0.9 32 9 100
5 " 0.9 32 9 0
6 i 1.8 3/2 18 0
7 i 0.9 3/2 9 24

18 As above + Laponite 0.58 4/1 O 0

(T-total thickness in gram/square meter; R- ratio of the active component and the PVOH
binder; Ty — approximate thickness in microns, T, — thickness in microns of the averlay PVOIH layer).

MATERIALS AND METHODS

Determination of pH: Following wetting of the films in water, pH was
15  determined using using pH-Fix 0-14 (Macherey-Nagel).
' Cytotoxicity testing: Cytotoxicity tests were performed as described in

Examples 12 and 13.

RESULTS
The pH resuits are set forth in Table 17 hereinbelow.
20 Table 17
Film pH

1. MVC/HT/58/AY 5.0
2. MVC/HT/58/AY ~pH 5.0 5.0
3. MVC/HT/S8/AYTCG —pH 6.0 6.0
4. MVC/HT{5 SAYTCG —pH 6.0 6.0
5. MVC/HT/58/BY <5.0 (4.8)
6. MVC/HT/58/BR. 4.0
7. MVC/HT/58/BYTCG <5.0 (4.8)
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(T-total thickness in gram/square meter; R- ratio of the active component
and the PVOH binder; Tl - approximate thickness in microns, T2 -
thickness in microns of the overlay PVOH layer). MATERIALS AND

M5 ER@BR Determination of pH: Following wetting of the fil PETILAREA101263
pH was_15 determined using using hH-Fix 0-14 (Macherey-Nagel).
Cy1otoﬁcW?é%T(ﬁﬁc‘éytotoxmlty tests were performed &L described in
Examptes 12and 13 RESULTS The pHresultsareset forthrim Tabte-17
hereinbelow. 20 Table 17 Filet H 1. MVC/HT/58/AY 5.0 2. ]
MVC/HT/BBERPtoX ity Tosslty age sl fori ey Tiereipheleyp G xgotpxic effect

MWV4s/HidetatodY BE Ghe PH &0 BIQGIMY ((;ibﬂiﬁ%@ﬂy <@Qlﬂ@g620 minutes,
MVC/HT/S% g 45)3 % VC/HT/58BY §§:€f‘$’%‘5 rfs 8(}) %052270

PEFIT20868 9 3 AT BRIVERSY TS (o3 ‘<ﬁ B )results are
set forth in Table 18 hereinbelow. Cyt@tdicidifect was measured as the
% of¥el-staiReskéaizad) tells. Hollowingr2@riniatweds approximately 80 %
of ¢ells viere green in Johrrial sample (witauifilm). 5 Table®8d4Q, 20 min
Dekidnation fn#&.p laria 2 nria 1W/n 20 rain 1 AYAE5 NDNBO

IT
ND i:\n g5-NER1oo-ND-3 AVTCeo 95 NP ND4-AYTCE 0 9800
M\I\ A 1q§:\ll\l cul_\ LI~ Y A W | F ol Bl N T
3:-\ 4 Olnl -‘r5n ZNx NI rND\n Z RN

NI: %U 3UA\11L.J SJ&:E“) [AY} IVUlUUQOIVU [ EI)LTI\./( Jlbﬁu J:U
100§ Gy 10" 50" 90 PT NotEs, bdmpl&kﬁﬁ 4and 7 hiaye HpeutTaty
PVIOK oyercoag@and still 7+ ND 100% ND

7 BYTCG 5 ND 100* 100

8 CY 10* ND 50% 50% -

Of note, samples 3, 4 and 7 have a neutral PVOH overcoat and still

demonstrated high cytotoxicity.
EXAMPLE 15
Antibacterial Fabric

In order to ascertain whether the materials of the present invention can be used
to prevent necrosis, ion exchange resin beads were incorporated in cotton fabric and
contacted with a necrotic tissue for two days.

MATERIAL AND METHODS

Initial material: Biorad ion exchange resin AG 501-X8 (D) (catalog N142-
6425). Approximately 100 beads were added per cm? of cotton fabric.

RESULTS

As illustrated in Figures 9A-C, cotton comprising biorad ion exchange resin
had anti-necrotic effects.

CONCLUSION

Materials comprising ion exchange resins having buffer properties are

effective at preventing necrosis.

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in

combination in a single embodiment. Conversely, various features of the invention,



10

demonstrated high cytotoxicity. EXAMPLE 15 10 Antibacterial Fabric In
order to ascertain whether the materials of the present invention can be
used to prevent necrosis, ion exchange resin beads were incorporated in
opdamfairiand contacted with a necrotic tissue for two dag€¥/1L.2006/001263
MATERIAL AND METHODS 15 Initi&f material: Biorad ion exchange resin

AGS01 2% {B)bteuityiodptinal Bvids cohptoimsitetie EQbbdiadaiuang also be

adged Rarepaelcatian ekt fiEbthlBiAsHustrated in Figures 9A-C,

cotton comprising biorad ion exchange resin had anti-necrotic effects. 20
CONCLUSION Materials comprising ion exchange resins having buffer
propertiesihtagkfidetisieaitpieientibgnegasisedt s appraaies et specific
certain features of invention,,which are, for clarity, described in the
SR S e s B R i e B agpon
invalbipryheranbioei these siled éngbb/arvariogerfdatlyas isfithendadan borbrtOnll
2007 GRa40 ECTMAAAAAR1 A ARNC A SulORRIRY e QB3 BEF R

the context of a single embodiment, may also be provided separately or
in°ERF SOt ARUBEShiSTAREDN. AtrsthRatianinReriGh #nds Réent applications
desanibeeditmchiyupetiGoanit spaeifien renpadisdantstieaafeil isyeMeatice

t ternati dificati d.variations .will b tt

R e e R SR L R Cent o
alpateviAvRkcatieniifatisniienlly vad mibrislially fndieettrinothe ispirip@ntdd herein
brgadrseare of ShadnpendechdrimaualaoRlisationsrpaients %Ekdégﬁlﬁ?&ﬁon

applications mentioned in this specification are hérein incorporate

o ERARBe PRyt an ca remissianeti surlcfeionss ihewiiahleasarionarifto
etichpmdividuahahlication, patent or patent application was specifically
and individually indicated to be incorporated herein by reference. In
addition, citation or identification of any reference in this application shall
not be construed as an admission that such reference is available as prior
art to the present invention. 49 WHAT IS CLAIMED IS: 1. A solid buffer
comprising one or more ion exchange materials of a pH of < 4.5 or > 8.0,



wherein the solid buffer causes a change in a cellular process by
changing the pH of a target cell when the target cell is contacted, wherein
the solid buffer is in an environment containing or in contact with a living
target cell. 2. The solid buffer of claim | wherein the target cell is a
bacterium cell, a fungal cell or a yea%f’cell 3. The solid buffer of claim 2
wherein the target cell is a bacterium cell. 4. The solid buffer of claim 1
WHAqa}gqu%mmge functional groups selected from the group consisting
of sulfonic acid, phosphonic acid, quaternary amine, tertiary amine, and
derivatives thereof. 5. The solid buffer of claim 1 having one or more

1 functignaharaurssslssies omibe waLRckanRsistingalcarbpryltic adid or > 8.0,
anghdesiyativesithargef cplesphinic acid aodidrriyasbess bihetieafintoeH of a
angr-ggrivatives heraeicecspncatit @adwdridiativesolie tedfeisalania agidronment
anddgiivatives heneaf wsacesany arainectind derivatives thereof, and
primary amine and derivatives thereof. 6. The solid buffer of claim 1

2 winaesiplihewstdich beifen comhpriseshsulfquentel isettafitaiostbelendungal cell or a
copalywetl and/or derivatives thereof. 7. The solid buffer of claim 1
wherein the solid buffer is selected from the group consisting of

3 pAlyiacoidimiderinfriobilideshagartsdarashotilinedastisitiethlllaminoethyl
acrylate), cationic polyurethane, cationic sub micron silica, and ion

4 e¥Biasdid butidsofehitinghBioeenAGELX@DosaHeuss B figm the group
claimsistingeriin foric/atimphaspbomie sl caysemans 30ingG WlipK AER and
urderyatiyrs gstieobuffer of claim 1 wherein the volumetric buffering
capacity is > 100 mM H+/l/pH unit. 10. The solid buffer of clalm I erei

S ARSI ] B BB AREL LSR8 OF ﬂw group
infoRSBREcH caPRIHbREfBe fif‘élYéFbYéf Héqreafipﬁ*ﬂ%’ ek %fe fHves
1 ihpiseliphsacland drmmetsniprisel o g E"ﬁg drefe G- &l ol

pottbctheEe horephe i BuAINBE e AP GRS TR IGH ERERgRY amine an
mg?é‘ﬂaﬁlﬁmg%% an ionomer or an intrinsically conducting polymer. 50

13. The solid huffer of clai 1 Whe e|n exchan eri a
6'p6§7v‘71 ‘fgtﬁfb‘ﬂ i Effér ¢ 89 ?r VQEhl?f?er ﬁ?m on eesxscfi'%z;:mg&%e (rh;aterlal
is Ul El’ﬁgge Cﬂ*? eSaRa Buter & cFalm “IWherein the solid buffer

r;('S) i a1111 fa Cll%n s%%ﬂ%% g’S@l&?&ﬁ'ﬁ%ﬁP%t IQJ rkOI‘lSlS i
Q Féb Ha ‘f 01 “%X @ (e &%86%?@9%B@&%&?lﬁlﬁng@%&?%l‘acrylaief

polgacry?amlde InB00aHhES
catlomc polyurethane, cationic sub micron silica, and ion exchange beads including

Biorad AG501-X8(D).

8. The solid buffer of claim 1 wherein the volumetric buffering capacity i1s 2 20 mM
H+/l/pH unit.

9. The solid buffer of claim 1 wherein the volumetric buffering capacity is = 100 mM
H+/1/pH unit.

10. The solid bufTer of claim 1 wherein the solid buffer kills living target cells without
inserting any of its structure into an outer cell membrane of the target cell.

11. The solid buffer of claim 1 wherein the solid buffer comprises a pH gradient along at
least a portion thereof.

12. The solid buffer of claim 1 wherein the ion exchange material comprises an ionomer or
an intrinsically conducting polymer.



16. The solid buffer of claim | wherein the solid buffer comprises one or
more of a water soluble polymer, a water permeable polymer, an
intrinsically ion-conducting polymer, an ion permeable polymer, and a
water-permeable ceramic. 17. The solid buffer of claim | wherein the solid
buffer comprises at least a portion of & coating or a component of a
medical device, a wound dressing, sutures, cloth, fabric and a wound

19'%(@%8&%%&?8&%%@%&%{& AllToh xﬂaﬁgﬁge theselidoufiar isdn the

form of a shaped article, a coating, a spray, a film, a laminate on a film, a

14inin & lamingte  shagts: Rardsqhrads iepipes alediaialy caRaticRa.
microparticles, microcapsules, microemulsions or nanoparticles. 19. The

1 sotifhuifenafelaimhispyersehy mbasrieblanarcdhphayiaidayaideistun ion
seleatively hpRirgRNMmEp-eithes walerchnhsobpamepiiado & aseleciadial
taygeirpethidtinatmaraselected non-target cells. 20. A method of killing a

living target cell by contacting the target cell with a solid buffer comprising

1 QIEheksTansu it exchandewhatdniale oflad il cotuprives818. @ Indikef a water
meshadegiotiaier, 20mvke peimitab tapgbtnoel] is antrarsierilinicoethalfgtipaipodiimer, an
orianysasteatéd pARmideamitvod oficlanrrbe 2erarhisrein the target cell is a
bacterium cell. 23. The method of claim 20 wherein the solid buffer has

1 drighosatiorefimetfonsiny toubs eelbe redidroneneogroupr e ehlsrstidgpertion of a
sulfatingavid cpmpspemit avidlicalaterisary aennd drsaingy SHige, ik, fabric and
derwativésihmanf. 24. The method of claim 20 wherein the solid buffer

has one or more functional groups selected from the group conS|s in .

1arbesglid b@f&%@@@hﬁaﬂ\?&qﬂéﬁl@épl iid s dosmrhant slmgeémde a
thepatnzphERiaY o BlEe ARG R %d%ﬂ%ﬁb&?ﬁe%ﬁads beads
thiRasPOsEhiB SHbTiC AP FdFy B EQPRTHPEST RISERRASHF SuRISEoS R Isions or
dd1ivandREEfereof, and primary amine and derlvatlves thereof. 25. The

method of claim 20 wherein the I|d ffer sulfo ate

19ean5ef ééw? Ed &,ﬁ?@? H}F& o 1 lf“% 5% i socctivly
rﬁgﬁ%‘?a 1% %?ﬁ‘%@ STHYtHE%dﬁb% B iPse %c ST PO the 31 Fou
cONERSHHTY PBB]%E?y%A?de immobilines, agarose |mmob|I|nes
el:l[hX aﬁ}lﬂoeth ll\f’elll(’:l la%‘tef Cﬁl Omc nF 9‘%1? Wﬁl’?ggohdb ffer
i % 3 1@509 gt AGS "

Sl e bea t'&l?a

I'lSlIl ne OI'
o 7 OFREHIG A5G of c?alm BCS:W g ion exc ange materlal comprlses

2@{;1“' %né%: 0 b P A i) tﬁ'()‘?&!’&% 8{%49%&‘99&%’5%{%%& Q%lﬁ‘ﬁﬁﬁgapéen or a yeast

erein t € SO er comprises one or more of an ion

22. The method of claim of 21 wherein the target cell is a bacterium cell.

23. The method of claim 20 wherein the solid buffer has one or more functional groups
selected from the group consisting of sulfonic acid, phosphonic acid, quaternary amine,
tertiary amine, and derivatives thereof.

24. The method of claim 20 wherein the solid buffer has one or more functional groups
selected from the group consisting of carboxylic acid and derivatives thereof, phosphinic
acid and derivatives thereof, phenol and derivatives thereof, arsonic acid and derivatives
thereof, selenic acid and derivatives thereof, secondary amine and derivatives thereof,
and primary amine and derivatives thereof.

25. The method of claim 20 wherein the solid buffer comprises sulfonated
tetrafluoroethylene copolymer and/or derivatives thereof.



exchange bead, a polymer-coated ion exchange bead, and an ion
exchange material incorporated in a matrix. 29. The method of claim 20
wherein the solid buffer comprises one or more of a water soluble
polymer, a water permeable polymer, an intrinsically ion-conducting
polymer, an ion permeable polymer, %\%d a water-permeable ceramic. 30.
The method of claim 20 wherein the solid buffer comprises at least a

2@ Offjonefia £OALRT, 9h A ROTRARE IR BumGdicalidlavicRo/ YHRWLp consisting of
rﬁéﬁ!ﬁ&yﬁﬁ%ﬁ@%ﬂﬁ{%ﬁ?hﬂ%@ A0skaaydniniRe ticdly IRmbeaiiod Giate),

claime Wheiginnbe salidhrbes killsdivingdarget eallswiihgubiageriio@ding
any;efdssstanteinjo an outer cell membrane of the target cell. 32. The

method of claim 20 wherein the solid buffer is in the form of a shaped

2AriGlenR GRS NGait U ahctefilheddamiorirganattliag efilphiiesealaiminater or an
shaaissherdsohkadagipertearated in fabric, particles, microparticles,
microcapsules, microemulsions or nanoparticles. 33. The method of claim

22 0raenmptisidgieieettyyvaresor thosel it btlftots dropnishecgroupnoonsisingn
ofextianginscalcepobntrationted fhe isnhexghbngd mdterimingisplome inagerial
matcorpehsrging mapitk of the ion exchange material, attaching the solid
buffer to an affinity moiety, and changing a composition of the ion

22 xEhamgthadatbeialnB2) Thereirethospbfl dinffar 2omniisesiane erdbfiee b Ferater
haw wblapeliyicebuffenisy Reapaehle ol yetnam intringita nipngeripging polymer, an
méthogdrofealimapmehardrt thalgoerpade kg vitumetric buffering
capacity if > 100 mM H+/l/pH unit. 36. The method of claim 20 wherein

3gnahomebasef damdtadevia Basnid Ryderrrmpsiee st prpggon of a coating
SEERIRAIIPIRSTFAREb B G ABYiFa kM SRR SFosaingesiiicto othetaiie fu @ wound

taPYRHERY but not preselected non-target cells 37. The method of clalm

36 wherein the non-target cells are on or of. mammalian cells . a 2
3hidhecardog o slim et H"Bf% ﬁ%lﬂ%w Sh et S hieA BV%C%“ inserting
ofaé“fé’r{;’é? i ] WBIW&@M&F o%e comprlsmg
actln the ith, a solid, buff comy r ormor ion
iy ’f@g Emf;P dhetl s e o
mco%’omgée ce u1ar proces’s Orthe trgi%et 011 gfé the }%ﬁuc{ﬁﬁg} ?Ons o
orré%rhlgm The method of claim 38 wherein the target cell is a

shasterium,call, @ 14nosb elhon aneattGal- 38 of B FOGIBAE AT FATHe ks
W'ES{S{& tﬁ@&h&% 5 A ARGIEHR e ion exchange material disposed In a matrix,
changing a pH of the ion exchange material, attaching the solid buffer to an affinity
moiety, and changing a composition of the ion exchange material.

34. The method of claim 20 wherein the solid buffer has volumetric buffering capacity if >
20 mM H+/l/pH unit.

35. The method of claim 20 wherein the solid buffer has volumetric buffering capacity if >
100 mM H+/1/pH unit.

36. The method of claim 20 wherein the solid buffer is covered by a barrier layer, the barrier
layer being selectively permeable to either water only or permeable to a preselected target
cell but not preselected non-target cells.

37. The method of claim 36 wherein the non-target cells are one or more of mammalian cells
and plant cells.



41. The method of claim 38 wherein the solid buffer kills living target cells
without inserting any of its structure into an outer cell membrane of the
target cell. 42. The method of claim 38 wherein the solid buffer has one or
more functional groups selected from the group consisting of sulfonic
acid, phosphonic acid, quaternary anfife, tertiary amine, and derivatives
thereof. 43. The method of claim 38 wherein the solid buffer has one or

3G BNCIioPal HAHRS SglaGiechiiuRithe: groLRconsigiing aficeradhiteeliular
acigand:H QHM%%§5Q@H%SB€%BQ&'&§§%%& denivativesdhemdfer comprising
phsRAaRs-deivalies db aiaefi-f spaiprcickand gerigativosstheirefan
selapiccheid: Ml WarvalivasdharsakisecondanyRIUAE areBedvadivasg the change
tharerd c AR PPy aminarapet dalivativesiheraafl-44rgaemethod of
claim 38 wherein the solid buffer comprises sulfonated
3tetrafuannethyfengsopalimeinanediarsdechlbiivebdtierani. ot B, T hegabthbdr a yeast
ofaelidim 38 wherein the solid buffer is selected from the group consisting
of polyacrylamide-immobilines, agarose-immobilines,
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46. The method of claim 38 wherein the ion exchange material comprises an ionomer or an
intrinsically conducting polymer.

47. The method of claim 38 wherein the solid buffer has volumetric buffering capacity if >
20 mM H+/I/pH unit.

48. The method of claim 38 wherein the solid buffer has volumetric buffering capacity if >
100 mM H+/l/pH unit.

49. The method of claim 38 wherein the solid buffer is covered by a barrier layer, the barrier
layer being selectively permeable to either water only or permeable to a preselected target
cell but not preselected non-target cells.



from the group consisting of one or more of polyvinyl alcohol, cellulose,
ethyl cellulose, cellulose acetate, polyacrylamide and polyurethane. 54.
The solid buffer of claim 50 wherein the target cell is a bacterium cell, a
fungal cell or a yeast cell. 55. The solid buffer of claim 54 wherein the
non-target cells are one or more of m&mmalian cells andiplant cells. 56.
The solid buffer of claim 55 wherein the target cell is a bacterium cell. 57.
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59. The solid buffer of claim 50 having one or more functional groups selected from the
group consisting of sulfonic acid, phosphonic acid, quaternary amine, tertiary amine, and
derivatives thereof.

60. The solid buffer of claim 50 having one or more functional groups selected from the
group consisting of carboxylic acid and derivatives thereof, phosphinic acid and
derivatives thereof, phenol and derivatives thereof, arsonic acid and derivatives thereof,
selenic acid and derivatives thereof, sccondary amine and derivatives thereof, and
primary amine and derivatives thereof.

61. The solid buffer of claim 50 wherein the solid buffer comprises sulfonated
tetrafluorocthylene copolymer and/or derivatives thereof.

62. The solid buffer of claim 50 wherein the solid buffer is selected from the group
consisting of polyacrylamide-immobilines, agarose-immobilines, poly(diethylaminoethyl



66. The method of claim 65 wherein the target cell is a bacterium cell, a
fungal cell or a yeast cell. 67. The method of claim 66 wherein the
non-target cells are one or more of mammalian cells and plant cells. 68.
The method of claim 67 wherein the target cell is a bacterium cell. 69. The
method of claim 67 wherein the solid Buffer kills living target cells without
inserting any of its structure into an outer cell membrane of the target cell.
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covered by a barrier layer, the barrier layer being selectively permeable to either water
only or permeable to a preselected target cell but not preselected non-target cells, which
solid buffer kills the target cell when the target cell is contacted, and wherein the barrier
layer prevents ions larger than H+ and OH- from neutralizing the solid buffer.

71. The solid buffer of claim 70 wherein the solid buffer changes the intracellular pH in a
least a portion of the target cell.

72. The solid buffer of claim 70 wherein the target cell is a bacterium cell, a fungal cell or a
yeast cell.

73. The solid buffer of claim 72 wherein the non-target cells are one or more of mammalian
cells and plant celis.

74. The solid buffer of claims 73 wherein the target cell is a bacterium cell.

75. The solid buffer of claim 70 wherein the solid buffer kills living target cells without
inserting any of its structure inio an outer cell membrane of the target cell.
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A solid buffer comprising one or more ion exchange materials of a pH of < 4.5 or > 8.0,
covered by a barrier layer, the barrier layer being selectively permeable to either water
only or permeable to a preselected target cell but not preselected non-target cells, wherein
the solid buffer causes a change in a cellular process by changing the pH of the target cell
when the target cell is contacted, wherein the solid buffer is in an environment containing
or in contact with a living target cell.

The solid buffer of claim 76 wherein the target cell is a bacterium cell, a fungal cell or a
yeast cell.

The solid buffer of claim 77 wherein the non-target cells are one or more of mammalian
cells and plant cells.

The solid buffer of claim 78 wherein the target cell is a bacterium cell.

The solid buffer of claim 76 wherein the solid buffer kills living target cells without
inserting any of its structure into an outer cell membrane of the target cell.



