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COVPCSI TI ONS AND METHODS FOR CELL KILLI NG FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention
woebesx70 0 conposi ti ons and net hods for kil li rRgTaEID&001263
based on the titration thereof with solid buffers.
Various f QEOMP@SITﬁbNS'AmDmE?H@S BOR EFOMKIL ON0E
harnful and potentially lethal to man. For exanpl e,
cancerous cells are the second | eadi ng cause of death
in the United States, after heart disease (Boring et
CACanceI J . CAdin. 43:7 (1993)). Cellular
iy K : S Y HN ;'- for avviderange

' < dta
o hASGERI ol KT FabgR B Rt ks o
babécpéxﬁﬂiéﬁﬁ’a@@‘h/thbf&ﬂﬁiimohd\bﬁﬂ’él@er I S _a mal i gnant turmr
of potentially unlimted growth IS primarij

pat hoNF dosmsel e%lwafrfnefﬁrlalo@@ l@pwaotpnl%ﬂ haradul %ndopvtentlally
e R, R QRpRY B bR cBlly 68 ghe sCeBT alithe s Wekeh in
the Uniyed ﬁtatafsaaiﬁteﬁtheaﬂ digeasdt (erhgmt at. né AdoaiselnhtCGlom 4317 (1993)).
e(f%h se treatnents, t Iocallé current andncgeéastatlc 1
a“&@r‘?‘gg‘?‘\‘%‘%éﬁ al SEHESAIRFBICAI08 A Made Fange iseasgy  Ce
klﬁiﬁgea&iirtﬁx%éﬁd%él %ﬁinga?é g, %051‘51 €nt ﬁi%h@o ri‘h\bé@ﬁig%{%@d in the

l'oRg termregression. Hence, they are often not
bl@tmlamlo«geflndwtrvmnly, tunors and their netastases becone

refr ctor toc nt. kno .the .
dev Gt DG not il B d BRI SR 4t Pmarity
thé Eﬁﬂhbgerﬂé @ephﬁitﬁfne@it lo¥s beabhaATEglloB0BENtEIASS e&ids types of
enot erapeutl c agents. In addition, such treatments

cetlﬁ deundefn Hisnbens dpdysinital| weatment ok thesdisease tip afisa surgery,

rag%gﬁn&? tr@e&ﬁ%ntt We 9:581%%%1%8 @¥h§% %%aﬁlflé‘n?sc it 10'091@)? 9é’c%lgrent and

s are targeting canc
metadthtic diseast hierfefquest. r(ﬁ&d%er&ﬂeuﬁodregﬁm:ﬁsnﬁom gome mum are

sBIGUE B0 Lyt PARogER b AGTE I HEJee. ol ae ofien not

cukHRRL | Cofthdaly, @ thReks CatbeRlr an¥ath&ly ®ome refractory to
debi litating ‘or fatal diseases including, for exanple,

chemotherplyosi ey evbatl kexaayn wh dlap derelapugih, of phalideg esttanhe In
A N T O N AT T
ag@fteNin. add@ivRY Slich RetitiORts Meatb@ abRlchifefdHITHRIS, Yarel SR to the

AR ?,n e(t:n% grgdtzlicgtrhgrllyostlcllg gffgcr’:sd I;ng?orv%g iger?csg irllt t%atae{rg capable of
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 microorganisms.

One of the principal concerns with respect to products that are introduced 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
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to prevent the spread of infections due to such
m croorgani sns. One of the principal concerns with

WO e@pes27¢ o products that are introduced into P¢EIIROEH01263
or provide a pathway into the body is bacterial

babtefig @51:1 g(@jvelﬁy Ritd 'b'its;iﬂ%lgp&hicﬁ!‘;ﬁ&feb@eﬁé If{Mo'BFé pBhedtaHEDy the

medi cal devices can particularly problematic L
subjectsuisabumst systean.cAn thise énfoptionst aye Wiifficiilt te treah with antibiotics,

prote the mcrohes from.clearing .oy the. .subject’
refffHing  dfEuie OMRRALEFLETPHRY e LR pfont and
indrefas th folddiRBl bdyt. OtAe6rdingyTOMRIsué nleBRalgHacRudes, 1k taehas

necessitated, which is traumatic to the patient and

longhdqught msansandragiheds okipadering hopaimegicel apparatusge pnd devices
I cal €Sl t has | ong sought neans and
w40 APTBRANT S0

i'ng ose nedi cal apparatuses and
deviTdes gemdralb agpresdhalin ahel, arh dpefidehythaarifi coating bthal medical

The gener al proach in the art h been that of ..
SPRYAIPFYy OF f é“fg%ﬂ itePolapph @&aa@@sl,de ﬁoge%rw@én% Bdigrfcides
aréé\’:p‘élﬁlya wags tBud, A TitH[%}ﬁﬁvl% uir® | sOFR iR SoldbATAa6h GbH8Ffective

e partly water soluble, or at least require
angibddiérgil eptiors slnyle Icbatitgs o thiobactdricidesihage hen travtremargliable.

action, sipple coatin of the bactericides haye been..
Fof ity dfasqi B b B St i ncoriorelf ihe breleriies Lo 08 grica
apb&atu 00 bPIRER pRoVidkea Rakiligdd CdatiRS tHefdod, t he nedi cal

apparatus or at |east provide a stabilized coating

t herdésnativelye madarialeesap berimpesgnaled vathransianipiepiab agratse guch as
an%foﬂg?n daWeﬁ{a%E{) m@9ER Sm oglﬁﬁs,asi*v%f]ti&g' Q! i8§ine, which are
quartérnhary arnoni um conpounds, ’silver 1ons, or
graduadlin eclendet dhtoathe sgrraghiihg yolugbie asadtimstagd thié microorganisms
surr Lilndi %&séol ution %ver time and kill mcroorgani sns,
therfre HhoRER fofigg U iR@SE hats beeagTeaidion 4p @apeasy sQRHIPPS eRpipiping
baBBHEOMSy SRt hANS: SQRER! b BY PREGRS Adinst Qﬁwoeﬁg BhefiPin the

be expected to be erfective agal nst alrborne bacteria
abpamct lo€ a digsshwediom; shik isgspeciatidiruerfortrhliesseased meterials], which

RETRERTI e T A e
ant i dacignt adedad Shbair bicFiMashatbn Nke ARARL] s58@dnient must

inmpair biofilmformation in the nmedical environnment
alsquleg safp 4@ theouseaf Eerfain binsida egentgdn tqupntitissguffiri¢nt to interfere

. i R0 [ 5] ficient.tq.i ere.with ...
i BPSP g AP Mt SR UL Rl THRREE e i e

ardastoandnded the fernationlof treSsthnet @ERASME ahidhnelnCled ferm biofilm
formation of resistant, organi,sns which can then form
copnynitics, WhetsuplpRitaric iristorgnsmg snld hkewise bgassistat to the

patRiilad RS eARS 4Bt tor titiFRBinB Y ehC W@f furthermore not
f e
antibiotics. Any anti-biofilmor antiftouling agen
intaxferte With tHeesalbrieusciiaracteristics of a medical device. Certain materials are
selected to have a particular type of operator manipulability, softness, water-tightness,
tensile strength or éompressive 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
nutrient 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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interfere with the salubrious characteristics of a

medi cal device. Certain naterials are selected to have
wa@2@ansizcul ar type of operator nmani pul ability, PCT/IL2006/001263

softness, water-tightness, Yensile strength or
. r ' il . i St . AROL
inglRD MG S{alpIE i @alug) Lohrp GIRAChBhE ofoRtid ! HhoERARG, g
vaeoan paskiag sod aealimgrineanodxyigensfree ipatkaigef Sonicool thagk dppeoaches

reseryat.i o her eof, i s of .ut t Jinportance in ord
B 3F Good dFeSePenE UGB (7 AECRE LS grelerably are
seRIcR4ab ktrikela bdtce BRivRIch UbBiAiAR aQhicRIVEARNEPEd0R product, while

changes, causing food to becone | ess pal atabl e "and

preduaing aiiod produst withalesicabloqualibesl products can be

achi I N var i f _appLoac Physi cal .

o AR st Bt o E AR, Ty CELERn of medical
appaessey aid yekegihg ehil hehdlde, off f0bd pxatvplse utifizifg ah RGtimicrobial

refrigerating, cooking, retorting, pasteurizing, o
Py erins beeRing A7 dBRieslgsisie. sAHhoyeh a%tlrawr@a@g@%mré gxist in

th %ﬁg A8 isSAME Mled PSR iR bervgtg %gﬁrgic‘f@&algfo%%ﬁé% %%fgng that may

ood processi ng operati onh. roces
bepeasile pabtlyeaplyeappicé ¢ e dubstratt toifrevide babetivbewhizhvie excellent

bt.ai ni a mcrobially-safe foad.product, while
”%ffﬂﬁflﬁgfiaﬂgmae@&éan PR faﬁaaﬁpﬁmameﬁ fipg permanent

antV héh-TeBhalbRC ERARINN H/hHS §n OdonBRE WHRI IcElIWRL Bdt@iat HP prolonged
construction of nedical apparatuses and packagi ng and

pemigdsll i ng of food products, utilizing an antim crobi al

ot e e T Ere PRt hiafod ol e being

boshd Ith a8 6@ @fcHadpe aihtédlsQ¥ieds ajub ki Rhihor@hWaR for use in
cgati ng that nmay be easily and cheaply applied to a )
fogd pegseriiation.o ‘pupwnodemernmairyy kills hawtesin by yigyecef inoqtporating

805 0 0GB B8 (62 RTLF0 FEROATR L. i psin
charge- e thehadehne niadlyi dids \ihetfecirostatin baciction thetveeehl itdedft and the

terial f | d iods. U S . Pat | ..No.
B8 ] LEAELE o6 ks T i o
tei 136 o PIHIh IR r A Vi Eﬁaﬁ%ﬁ%pmgqmoﬁghﬁﬂ ®kifhtire body.
or - usé in food

a-quat ernary ammoni um sal t
pr eslédv &t odpplTNos 2006924969 hrdeaches kinnbobilizatéere of antipicrobial

i e of incorporating t.herein of, a.bacterj cj.dal "
il h g RECRHR P e Ll RenePif 6518 efiotle, positively
chpasit éntRicOh@ogderafy HBEn@URIS JTRORA YsudfaBS tbNrender the surface

electrostatic attraction between itself and the

baglegigidaly o (Tpe prlyimsas dessribed\bgreia arg ptashied tq ®polid sisfage by wirtue
[ ' i t h use qf solid .
o R0 958 0BRGPtk Rl v
a mabolayer badhe 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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U.S. Pat. Appl. No. 20050249695 teaches immobilization
of antim crobial nolecules such as quarternary
w@pawons2me or phosphoni um salts (cationic, posiPCTBEI2906/001263
charged entities) coval entl4 bound onto a solid
. erd ol T
Dok LSRR RS 0002 QRBLE AN o Raprated very
fastum facexchyngeiredctionsf ani no groups attached thereto and

ronohag oG, fetieioTEts 58 febortiBl Db SpalessaPLRkgfh g kiling
cuBR9BH0 0S5 INbLAS fRy teathsthe @ foh@¥i FTPoBMidrEThe EPBIGRIC agents

and/or antistatic properties. Such properties are

agpingeithey eplarselin 91 Pigkaryebacelhgynss. fHurthemrentpie rafithe above
| o eal Ly o it
RS o BB B M FATRRGA A el kb

- kiR Qo547 31T Bpes. 20050249695 and 20050003163 relies on the

direct contact of the _bactericidal terials with the
cel | thess thisFemaine 2 nesd fprgud 1torould be diighly iadvantageays {p have

S ' f ic cells.
oo B P o A B LA FOET B ARl pr 8yt el
strong limtation since the exposed cationic materials
&mggﬁ@g Y fast in ion exchange reactions.
gai-tT oft, —ttre above described U S. patent
- appl AGRLiAG B dRAEPedt ok e RUKARYRIdnGh&elid Srovi¥ed adRethod of
they teach the in vivo use of polynmers as cytotoxic

geagrating agfangesin actellular peedesy 9o tasgasrcel b lkamylc¢llaredranism,
. t re ..nopne of the, above t oned U.S.
o KR8 EGHP s 20, Ok PR PRI & Sutr an

n

inRadejlokr pHvalwedh aclebytel porkidd bf e ctiRitherel®) fenkehBias thelélfhge in
thus remains a need for and it would_be highly

2 cedylan prsete artereptsell of gapelsicelipaareandm.cy t ot oxi ¢
act i ' r [ LG - :
SRR o= 1P TR R oo PR B REREN Aherk 65pfided
m¢thed pf kdlkmg a itargetntella at inehteellwapopunid@cdcomprBidyosbnadcting the
enerati.ng a change in a cellul ar process qf t ar get
B8 B SET R, b2 5 S a P B0 e B et o
poRs61 the BEll, R atilng thd@rgaceaet cell with a solid
buffer, so as to alter an intracellul ar pH value in at

| eashccgrding to gef afothen@spast lof thehpresdny igeentiomtheng it povided a
LN L T e A
colifpeisinges@nicting vibottu@et bR rwith S PoIRY baffer, dhe 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.

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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|, .
compgising splgpting %e@@isb%#er hayigg gap

met hod of killing a target cell of a multicellular
organi sm conpri sing contacting the target cell with a
waoloresod fer, so as to alter an intracel |l ul arP@HI2ad6N®1263
in at least a portion of the cell, thereby killing the
bulffef GRhpiiehg a vORGRG RUdrRg)apackyir&iRér tAAPSE MM VS, and 2
resent invention there is provided a nmethod of
pPg@ﬂn@r grepirg thanghh Aoy less tbaxmﬁ? fab therghyddling thsfceldl. t ar get

cel | h - S| ti,ng. the target cell .
e s TSR SRR SO Ul BBl
prevddab a tmethod ef selectiny & aokd lbuffar capdbleabiUkilling atcell @Stméthod

portjon of .the t her.eb nerating the change in
i ’ gﬁ@éqt;ic_: bw&@gpg(ﬁapgcity&reater than

i t t1ad i e [
03 1 2L o D8 SSBRL L UBO, K e
bemgaopade of kiflitgthgetll.cel |, the met hod conpri sing
contacti t.he rget. cell with a lid buffer, . )
whorSehdifle € oty ol sddifonal spet & the et Hyentipethere s
préfifedd aWaetodP8f NERRAL Ca | A¥PopRBHHY I SIRSEH iRBred) the method
external surface of "the buf? fo

. ¢ ering layer, so as
cogIpriging agpntanting ce | sampler whikhy gomprises the $wbapapulatioor ¢ff oells of

AR e TR

sufutdy fategpecifioaithvilling thei Jubipaguiatie bf ceneH infréd@ thereby killing
contacting the cell with a solid buffer, the
the;ibrrapytation of sy 9ldnigepsh vol unetric buffering capacity

gre : nji w ] Lo .
O ooty S oV r 06 o BEL LA A0} v
proeddd anfgticdedif ngnufacstré tompisimgddi t i onal aspect of the

prezgnt inventi‘ondt here is provided a nethod of
sel &8t i nd SHPRYEiA%uf f er capable of killing a cell,

t he @Rt hadsolaMRitfes 146 $8Ing HithBitbdtoSA1E lofl JHA
a vcgilnjnet ri c1 bufferzi%%é cggaci ti; gPeat eegt ?ﬁgﬁ?s‘%‘o rri\/'llu{]—lgfthe
y

supporty khe sptid bafigrcemerises o buffaringldyer and s iphipkmesbieHayer peing

: 1d buffer.bejing capable of killing the
d1s§)8%d. dn g‘c%?%#%gs 3ces?qtﬁ? ?"é@er&%ﬂﬁﬁrmm aspect of the
pr eggnbrdiny edt §tdin ah heldetidnal PEgBct dFdihd pREGAUinOéntion there is
killing a su?-populatlon of cells of interest, the

Providedo aiels of ManylacRt eepifipes sanpl e whi ch conpri ses
t he (gub- p N of cells of interest with a solid
buf Iér ha\c/éi‘1 (ﬁ%a\i}gl umetric buffering capacity and a pH
sel €@} ed aswilitidhiffer layer dpiagidtaciald! ty diltdst pgt bf@ surface of the

sub- popul.ati gn of. cells of interest, thereby killing
SUPROLL, @W?b@ﬁf&@lﬁ DPIRE BHORE] | s of interest.

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:

) contacting a plurality of cells with a plurality of solid buffer agents;
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According to yet an additional aspect of the present
invention there is provided an article of manufacture

w@opising: (i) a support; and (ii) a solid bed¥/BEr2006001263
| ayer being attached to at 4 east part of a surface of

the &YPPOoEntifl e as%lidjblfil’férfa%%ntcé’fq'gxe'p?@lﬁll@’ @chflgf Bﬁf@er agents

| ayer “and an ion perneabl |ng) di'spose
caeadnle ohklllinga teltef the pluralityof fcelnls, the sokig duff em@ant blmng OPtDInlzed

tional aspect of the present invention
ﬁ?k%$%§€%°§€8t¥%%ﬁgan article of manufacture

CONPAL&Irdifs td iydt 8 figtHepasiect 8Nthe(grésenBinvehtich etd Biprovided a
| ayer being attached to at |east part of a surface of

methad of Bpding a medicalronditipnrasiqciaied wiih amahelegicahceld papwgtion,
tht Fnethdd éorgé}o@r?%%%ﬁ%m@s ﬁ)cg ﬁ’l&eé&qg d]?% éofI a{ﬁ%&&)e&%ally

there is a use®o
effeativé ambur[te)f afsohd baffercsnmard aftélf atli¢z8d portion olﬁaﬁl ligtedcellular pH

Vel of 4bf GPOREH cieflghersaiont dhiehy Seiars U6 magieal condition
as@&ﬁﬁ@([‘%lth@l’{@ﬁgﬂ'lﬁagl&n%%ﬁ gbﬁui%&v' ded a pharmaceuti cal

conposition conprising as an active ingredient a solid
buf f econding ao pfuthan deanties dh| grefeced penalixidements r ofe theo invention

di l. t, A d t th t.of th
AT SRR e ar et e SFRSERLY ror
seI eAtdording@ o Sl ifiieer $tinds RiHhbIesdred KirdfbirB@ embe&ients the
i nterest, the assay conprising: (i) contacting a

mpltml&!lmtcgrg@flsmea 3 kighgnand. plurality of solid buffer
age A?cogéhh% %d thﬁ%ir ?% 13633191' fh dgég'l%g(% P er?etdkerfxﬁxgc{qments the

pl ura agents capa

.nnﬂﬁcﬂhﬂﬁnﬂbﬁnﬁhuHaﬂmﬂnﬁu@f cells, the solid buffer agent

bei ng opt.im ze for k||||ngthe cel intere
AccortioRgng & §at Tuithey fapes nsth @é@scestbeg H@f‘ﬁff‘é’s@ﬁ‘?‘)dlments the

cdn{h\égﬁéiscgffeuégq@ﬂv% provi ded a nethod of treating a
medi cal condition associated with a pathol ogi cal cel

po p uheqoirding ta $tél frstheo feabepini the descaitied piedéresd ergbidimenta the
d_thereof a therapeutically effective

Cog%hﬂgl qfféﬁ{éggf(lvﬂv%uffer so as to alter at |east a

por t Aeddrdihg @nstilnfureee kdatlrad indhe VadckiBe @brelfidifed embodiments the
pat hol ogi cal cel| population, thereby treating the

Coﬁlﬁml@&ls edisalgil in wibro.

According to still further features in the described preferred embodiments the
solid buffer comprises a pH 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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associ ated with the pathol ogical cell popul ation.
According to further features in preferred enbodi nents
w@boorhs227invent i on descri bed bel ow, generating PEEBIL2006/001263
change results in death of The cell. According to
sti | Acchrlidd & stil PR HECRatufestii@hsl @seribOE prefirRieittdiments the
enbodi ments the nmulticellular organismis a higher
solid huffer goraprises aduilering layer aud e veaterfpesmertde layer bejag disposed
SCE] farye hodinents the - nulticellular
OH%E‘geg‘Hr%‘rqnqu“‘g{‘c% °§§r‘ﬁr‘§1fﬁ“§g g*yrggi ng to still further
f eatAuceslingitd 18] fieber febieespinahe desetlbahpredirredrensbodiaents the
contacting is effected in vivo. According to still
waterReHaratie Ry et g an ppen P gelYEK  bed pref erred

eangécﬁﬁﬁﬁ$ td §iff ﬁ!?ﬂﬂ%laﬁﬁ’@u?& ibsthce hiepbafpe r}@dv%quirrelgxts the

According to sti urther teatures I1n the describ
oppn goeg pelynenhs deleged $ronh ¢he grompodansigting of PAVERM e dellutose and
vitro. According to still further features in the
po@@ﬁ $ed preferred enbodi nents the solid buffer

CONMMA dcoRBnd tdt1DfudbefRhtufdsdn GhéliedcABSE pRfdRUdnddiments the
t hereof. According to still further features in the

solié sutfere dorprudsted inqurtislsodi ment s the solid buffer is
For CHABHEEM Lol ROREL 6L g A6F R0 Byl Peibdnts e

sokdbofférie fdrmuldied sl dpghybuf fer is attached to an
affinity noiety, According to still_further features

in tMeoRiRE i HEh Enheer Bribe desraibed Proterret pnhedifpents the
soﬁ@bﬁg&di §n§df,glﬁ§tg§q,iﬁﬁrf)ﬁ{kgg§ic%pup consi sting of an
t I gan

b
ant |1 body, a“receptor and a car bohydrate.
Accdkatoriing ® sill furthtufeahees inethe dessibed prdferreteanbodimdnts the

referred enbodi ments.the solid buffer is at |east
SOEQEP&%{Ilﬁﬁﬁ%cgggf“éﬁwﬁﬁ’ﬁ%%‘}rg@?i ve barrier. According to
sti | AcchHiipd®f stiiefkibeeatufestiiqhd 8seribaepreR R R iments the
enmbodi ments the selective barrier is a nechanical
pagiplesi ase selected Homcthe groypidopsisting elepolymeniwparticies, migeocapsules
. | bed. rred e ' s the solid buffer
lip gg%ﬁpérgl’ serglcggsg%% 5[ér irﬁlézﬁfbeg@ég&gsthd HE el?le%er 'F’r%’gs"flpésules and
nahegpherebei ng di sposed on an external surface of the
buffering |ayer. ) . .

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 selected 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 enbodi nents the water perneable |ayer is an
wop@n/ogre polymer. According to still furtherPdBPHI2006891263

in the described preferred ®&nbodi nents the open pore

pol yAEdordifig 36 kit r@ehek feiires & Ge QBeribRaPrstkired eﬁaboﬂ@ms the

cel l ul ose and pol yurethane. According to still further
arfieie ifteexcbangematesiak is sstastedr Berarthe grawbeisiving of eryaternary

t o) According to
s% zfdt Ptéfrri ﬁﬁudef %fg c&?‘é\%?laﬁﬁ?%%ddazé ?1{3' gmpr ‘ef erred
errboﬂcamdhhg té bitll Sailiedl foufirtein ths desoribet ghrefdrrad embsdinRyits the
Acgorgl ng to still further features in the described
Bd dr ments the solid buffer is encapsul ated
Wi t hA&otr&iﬁ @Ettll'l gu.lnr?h%r 7GRS ¢ e de&r%wr%f‘e&é& Qﬁ‘ﬁ)oi}]lments the
features | scri bed preferred enbodi nents
sadid| Uu&ebmlmses an atttingitedly iom corvlmcing miathe sur f ace.

Accordin st further featu [

o ot Btk i S it e i B eRin G B o s the
sdlidbudePdRnGOMh&! | Nng of pol ynmeric particles,

m crocapsul es | i posones, mcrospheres, m croemul si ons,

nanopegordiag éa stilh Aprdhss featres imatha desaitheg nevfewed pmbodidienty the
1058 §1t ] lshlf%ﬁé@e{dﬁgﬁ%%foﬁéﬂgﬁﬁ? kéboﬁ}nﬁergﬁ%ﬁo%ﬁan% cfélrrlgzﬁt?\;es%gereof

ex C hﬁﬁmdlﬁg&@ stildifurtive Gedraeairetheides@ibadippsfced sRBOditents the
|?_on matri x. According tq still_ further features in
sq éwgés EQPPIETES ﬁr‘é’ﬁl‘ém?télﬂ bufistieg FaIeily errates dhanpboyt 2emMH/1
fijs a cationic, ion exchange material incorporated in a
wat er perrreabl e polymer matrix. According to still
f ur t Aegordiegtiustld funther Hentares or thb eldsquitefl grefeded embodiments the

rrentsthe lid ffe onprises a cationic ion
803‘531’1‘%’@%0%58% %fe‘éﬁ‘ ic ion exchange materi al
i nCOA&Qﬁ(ﬁhg% ki1 %ﬂ}ﬂ:tr%atlﬁl% EAB! R skl PREfeBA EinBodiments the
According to still further features in'the described

Oélldé?ﬂléﬁelf eanpifgd diphelessthampHdial.i oni ¢ i on exchange
Ahé%kdlhg t§§ i %rﬁ%r fﬁ[:a?ﬁpé &ethg "R¥Direq %%é errecp gmgodlments the

su I f'oni
cell is a diseased cell.

P

According to still further features in the described preferred embodiments the
solid buffer is attached to at 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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and derivatives thereof, phosphonic acid and
derivatives thereof, carboxylic acid and derivatives

wao b@resf270 phosphi ni ¢ acid and derivatives therBOF/L2006/001263
phenol s and derivatives t hex eof, arsonic acid and

o YR okt R BRI, B e, Bt

prd@ﬁﬂylmedmproaﬁgﬁmﬁdnfb@ pebigiAL holBemathiodn be affeting a cellular
exchange material js selected fromthe group
Chéﬁgf’sli’%?anﬁf&tlﬁg cellsjih asplit Hulderi ne, a terti ary anmine, a

ztGIC IqF]ﬂ Yo ﬁée}\rxf‘%ec%t@igfgsﬁ{ fre 1¥algmsi§§1leg(a%& b e? 'ﬁge& gereln have

the shimdimeaning 4sheommbnly tndetsisod by anp if ymhnaryﬁrd«:kb riglithg art to
whih 35 fryspdon Pongs o Hoeh apetiaoysnl Suenlp sibilar of equivalent

tol t'hb!ié G@écﬁ%cll Bfleire‘?rp ARNMIGEddNeh MR biatticd \OF Qés‘i‘i‘n@gof g're present
still further features in the described preférre

mml@m aeitable migthods land thatkfids ars deseribedh Aédb qmbl]iicmgions
patte ggPllcau{)rlilsrt h ﬂ’ﬁsf S cf,r% g{s géfé‘raﬁ%g ﬁ]g?enzcr IcP ﬁerefJ are 1ncorp0rated

byt t%fdr&fdeliﬁ tidihyitRey. darase/sBson(iNaf ihe bhtedin shedHidatiah, i iMEl8ding

t hereof. According to still further features in the

defiattionsnwill seairelr r & aditioni thenmatarials, gugtherlsp@nd egxamples are
ng capacity greater than
ERERRE S5 DAXA HERREA L ELRLETS SOPTT 1 Pher
features in the descrrbed preferred enbodi nents the

PR AT 6 | nthe do
M&—@ Q ures in the descri bed
prefpger ﬁderﬁfmqg h&RH §est:ﬁ€ed5 ‘Bkr' g?(?ff SxBIpOSI,| $RE réfefibike to

| ess than pH 4.5. Accord further features
th¢ acqomwadping rlraseagqor‘éfﬁtérsped ie nerfmtnqmemvs tt the deasvings & detail, it

o SRSSRRTH B BT S0 B e g AR ks of

111h§raﬁkfé &ﬁd&ﬁ@hdtﬂ ofithel ﬁ@ﬁdrreﬂaérhb&ﬁm@n@ Wrftee gréééntamvennon only,
pport. According to still further features in the

a@&%?ﬁ@%@ewéher%@ o%mauimewb@r ig hehesvgdrm be therpestgeeful and
e t

reég% pglgg 2\1??% ﬁd%o({‘}ﬂ)tﬁ)?{l OPC{ i ntde e%st a%(ﬁ ¢ g@%@ 0%5%8&8 &ethe

inwgentiopopi it angad, n@ldtten@x Hb bhddedid tladve Rtrupiugs ndketails of the

m\k/)e%ftlforelrllnnrgor%a etalf %hlag is necessary for a fundamental understanding of the

invention, the description taken with the drawings making apparent to those skilled in
the art how the several forms 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
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According to still further features in the described
preferred enbodi nents the treating is effected

wW@2007/052270 According to still further features PCI/12006/001263
descri bed preferred enbodi nents the treating is

f c

oo L Rfadls B0 LBt S A Mol s BRALHIE R
scail’ﬂfm‘f wative r(ﬁOIfl—dBlﬁHiulaﬂ) hwaglbapdhe @hplaof Fideagi2Bgrepresents the

terial, evi ce a sgaffold, a
rels oG e dopn 2 soieBee deiaretmhoalbmer b Wl xR ASRICSEH the
Al?s%%ﬁééflﬁ”(kb adlfifseaRe ehel RGN 1%&@1@ séth thé Sosition on the

presently known configurations by providing n

scanetetl gdlsstop espressed impHamiis! | ul ar change by contacti ng

[ buf f
ol | ORI EE e G ogBibin ks RS TRCEeER SPa ol esules of
ant eSO d@ﬁéﬂsﬁﬁm@gsﬁHQiéﬁiaﬁﬂeYlt At oad @Hls@ﬂﬁu@lﬁ of the two
ordinary skill in the art to which this invention

differenin geoteins mmeibinend gy ceganinat digwpe S34Aiisid tap giew of the

ex %ﬂhgﬁglewarﬁb%r EIH lta%? glrte%rbtﬁg nlﬁ%{u% Qf f‘%ﬁgﬁﬂ’& ugn%fjnpﬁﬁocyanm

practi ce or presen venti on,

waUplaedd & et midiHe &Bﬁhpaimhelﬂﬂ 2l SF1§ﬁ1& 8Bsiera tipdvieal ofvtheAtdme
publications, patent applications, patents,_ and ot her,

- experippriacgembeh phejagigrhsh seven daxs Wiemrpgoqhaw&l%pf the mixture

‘-l

of RIS Bnd g}ﬁch@a&urﬁﬁx&h& ﬁﬁ%dé? g&n“ efty, conflict, the

pdat ent specl i cati on definitions, \M||
contkIGs. 4ArCacate t camposithe phtﬁbmﬁcragmphmﬂhmbﬂ;mg atig temporal

‘ varllralﬁ?rg) ﬁgGl?%e | l Srat! Ve&\f]gé and %ﬁ%&%&l%ﬁ% ceﬁ to a pH

mbdI¥eNS b, | BighRs £A @eﬁ@ﬁ:ﬁfs' Desll (HYatiahedob @B@aﬂ%? aPfié zero

with reference to the acconpanying draw ngs

(definedi 9si the tiatcepioattashmeny afghe ivell do &wi lmgld) |E1g1¢ret4é3 reprasents the
d
cLTAERA U PSR B P o e NplE g g

phbhgra}ihe\fvﬁ takeh. e Fip0el A€ néFehtst the cpll QS)EzEttachefd/&ﬂﬂhE ®dad (6), as
only, are presented in the cause of providi ng what

PSRBT, 6D amsswle 8 detmosahoteBaph ywas taken. The
fioREkeh , Iatﬁﬁit Qﬁ@l‘éﬁ'bgt ﬂh? rihﬁf( W& REOWE R 1%§erﬁ§1 the ﬂuore%:ence of

conce aspect e I nvention. IS re
(Hﬁbﬂatm&ypmdmsdaadmnﬂmB¢MUhﬁpbnMofuanﬁﬁemuxhﬂxdkmﬂb&mdthe
h vention in nore detail than is necessary for a
ndanment al under standi ng of the invention, the

SﬁgCSFeIGgES: ?)In% g?éiﬁnﬂl‘ﬂb&fhmtghtﬁe paMA1 NG SiriBBEd D 81 ARMBKE RliorkSent
protein (YFP) on strips 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. Figure 6A illustrates 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.

FIGs. 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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the art how the several forns of the invention may be
enbodied in practice. In the drawings: FIGs. |A-B are

w@e@phs22rd | ustrating the spatial distribution PET/12006/001263
nati ve and urea denatured florns of the protein

grBVERIEY 2 Alibrebdtnd hﬁér@&o‘fo@ nF?g_IL_l@é 8a 19@51’[13&?6% [Bh@sl ﬁ;ﬂca? %élf‘sd(wnh
gel s having a pH gradi ent graph of Figure

nor gyposure e bioapiéver ﬁkmﬂl after df mimue. sl’ogmefS@r lll’qlaftrateseJurkat cells with

B{OIRPL I3 o, BT UL e RCTRs e et st cols

(wittn®s egReun My A6acaRE Milm] hgtel €0 hidales.aFegure @D ARBRHtes Perkat
Absorbance in QD. units and the hori zontal axes

cella piaFMAGHE phsidduhalin 10meingieanned gel strip
T PUaRReRAG B PhbbBrahl el BmaliABiue st of fon
exalxhge rresin deadst UFdrd OANB 0 phdtbgrapli of i mecmtmgﬂmhe forion to the

ol orribe Tgn SpRRSE pr g teadn FERe SRt & Mpsosaph OF the
saﬁl%stiélsﬁesfoﬁf)wfdéea ﬁﬁf"&a;f é]f H@Qﬁdnv@f hE M ALY t%qal?] Figure 9C is

nmyogl obi n. The graph Figure 2B represents t

a plwtegraph offthe fabris cfawhiahrth@ Mnlaxebange baadsreete appliddobi n.
The vertical axes represent the Absorbance in O D.
units and the horizontal axes represent the position

DESCRITTIOSPORIHEPREFERREEEMBSBDRMENTSPH units. FI Gs.

3A-B are photographs representi two different stages

of tHe nressot myerffonas %ﬂwéhqm@ffg@mr@llmr prRgessip using solid
d.
bugfé,?s? e?%%%lﬁ%gl [gfhtﬁls I%S/%gl g%/grgc op! éi ghﬁé Wl tea hﬁrz ew?nyrlad of

I'n an cocyani n
ap@ﬁcat&naratmgmgVﬁr@W thé kiltieg ek fsedse@ 0tld incthabeéy such as cancerous

ter he m xt.ure af myogl obi n and
CGBWE Mﬁﬁmﬁ 0@& ProfanyRtie RRlsn o SVESRIPER: ment 2.
Fi guflﬁe 38nti ?le@ Eﬁpe(gie%oﬂf of hﬁeS?%FTrﬁxﬂ%ht”@rptrﬁéy be better

chanb pho ogr aph seven days ow ng di sposition
undf:rsmé wrtbateﬁﬂr@loofto ﬁ;,eagawbign aach aicqompamyayg deseriptionshe

m d [ t.oe osite

phot e AR A1t ob S b et B FSPRROR et s o be
un@brsfdol? tiakit $le inkbiitiANis nbt Hmﬁ@&l in #PAipPohieh RttheablB et ¥rth in

the cell to a pH nodify bead. 'Figure 4A represents

the, fellowing dyscription hb qan@plsﬁ dudthe dixamplesi ﬁﬂlezxemtlon is capable

Of%% IeHl%gdl n{Shﬁ‘ L ep g%eﬁl%éé §€ée£?§é ?lflt ( é Vgrl C%?’ 50 Ago it is

bead) ure
to tH@eufmemdoo(th}lat e Iﬂhﬁﬁecgfg&mdtetrﬁmomgy Ushqﬂoirtfdt Bdreinhi@ for the

| eft t phot ogra s taken. gure 4C represents
PWGSE&?SC{IB?% B@ﬁt%%? H%afﬁé’édis ligyiting,s :

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 biological 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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phot ographed thirty (30) mnutes after the |eftnost
phot ogr aph was taken. The fluorescing point |abeled by
w0 b@7oka2ek white arrows, represents the fl uor eBCENQE060101263
GFP that mgrated and accuntul ated at the point of
t ; ; t C | [
b%%gpﬁﬁlﬁllj Y%Sﬁsg\tl\%:?) iHn gﬁ%l ﬁlg aigpgltff&géﬁltdﬁgrtnr iﬁé)éu [ on(,l%ofﬁ;1 eYz?tFa%\?vﬁular
cohipooems.cdht qmistctiresultyFiR) then tismtiopofothei imogéllularepH in the

cxfpbimLd SRR B i gt TRl ReBise Sl death may be
efféeRdivhen tBO FHIITeh BT RIB AAte AN i$ bé}%ﬁﬂ@ﬁ@ﬁhﬁiliwﬁ_ngg of pH for

position along the IPG strip expressed in pH uni
a specific cgld- B ar e phot oni crographs illustrating the

Cyt GtQRXpE, € c f ' |

Y ard Bl Pnefcod, 205807 Tad. PR oS g BidPogntes teach
basteritialabpolizngtst &'hé Bolymeishy atgls tHareinatlyeml the didct @ontact of the

Naf i on, ﬁuilf aéi. FIG 7 is a |line graph show.ng the
Pobepereriith dhe gelilay memprangrsinge the) basterisideb arthalyeRpeaaipe from
e nor (Recflgs it FahiLid O olack 6t BF iRSBorated n
polyrherst stodtwgs.t HEhes Jetvel oXitoxieity e tstrodglBldepEtiei3 on lthe shififace

and 110 fi n Jurkat cells i.ng LIVE/ DR
cORTHRR (Y honlBrBRTSR RGERS | ¢ K ERGREL arents a strong
linRitARBS Jinkd) i kLbsee 26t | BateRRS Aan 'R s@Rdtdd V&yCRE $ ion

appear green under a fluorescent microscope. Figure 8A
‘exphangsreagtiers.cont rol Jurkat cells (with no exposure to

bi o i ve. fi t m nute,.. Figu B_illustrates
Suricite 4t befks el e ¢ For B o hAIRER, bur
anfon@Ibeff8E€ ak Mells tihed &% mo@Bl methahisakaf the §hrésent Mivédtiodtdoes not

exposure to bioactive film after 10 m nutes. Figure
relgs ﬁiﬁm?t&tt% of wekeic geups disromsitepest mgmprang, Biegekies on
an,atfxle?d'll tflk rﬁhﬁ%ﬁ% effé:clt..GGFhe %@ﬁ@bﬂff@r}g QQ%P g%l@ﬂheﬁe not Eestricted by
illTustrating t anti-necrotic effe of 1 on exchange
the ewifacehwadstrafiby of e Aetisidal ality,oguapthe oftotoxie aetbtifycthereof
tissue. prior. to the adm nistr.ation of the.ion exchange
orfgis T e 1?-*1?1@ Bregege pe BOGHY By RO ithe sane
ti sSwRiléokddawinB gt peSerfladvaRRIn ¢ tdrRice tHehPrds@ft inventors
exchange beads. Figure 9C is a photograph of "the
shpwpd ithat sselidubrEhrstthey pxat axotedorde effectdm slbed!l gmob wh as for

R 9 il R BRI e, roe

3) pactedsisels (Biantpls 01, Tabu)f 28 FungapedisfiEgahpiy.12).he
present invention may be exploited for a nyriad of
The present inventors further demonstrated 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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applications ranging fromthe killing of diseased

cells in the body such as cancerous cells, to the
wapdoziosy7f harnful prokaryotic cells in the PCT/IL2006/001263

envi ronment. The principl ed3and operation of the

e od
AR R ¥ BT R TRLFLLITESESDRRES e aistibution of
10ﬁ£81ﬂi’ ihpieiferd sloeBadtadeercaxpihaiovent] ik bffagtofdesolid buffer. Thus
odi nent_ of the invention in detail, it . is to be
s RrAgB EaRRe LhoN PRHT i Qrtiayad ivith apppare polymers
| etails set forth in the follow ng

arggggre?%itlb%gt%x?c %ﬂ%ﬁ%l ified by the Exanples. The

i nvehtuspacdosdingpahine aspeditdfethe emtpedi myehiorn thend 1§3prdvmed a

oot Eftstinertiopiais ¥ el L0 a4 Al tf el nbhbiggllla

:orgamétﬁyme heh&d Ebﬂlﬁrlsflﬁ)g c&hgctmgrm@@e@gafceﬁ%a{ b BLIiPBuftdso as
shoul'd not be regarded as liniting. This invention is

totalfer alegmmpelbﬂarap orbedn pf tegsis mmou € spid cel dtheiabyligegerating

dth
o R o1 R B,
‘charpgt eslisséfl ettt daleBfioh AR BE hnyp pallulad environment e.g.

di stribution along a pH gradlent (See Exanple 1).
isqlated gels. acplé prspention.iagsll sEbuedad ssrel ©F éban prganism Jhe cells

b8 LI 0T Lo AL 5l g
C oncks vieddetding the plaasd "changerih ia@:a],lulhhpropéﬁS eaférs to either an up-

vent o uncovered that processes inside the eII may
re i O P S BRI 1SS B Brase n L BEPBIY CMIER Phctsses

: wﬁ@h' vy Eihgdd a&@fﬁlﬁ’g to {hli‘seﬁs%%ttcff th gf‘é%&ﬁ' 1H%rﬁfront #¥€lude but

present inventors have shown that di ruption of
are eldtylisited Hoh gate oef avslls dently (bpomwle ceregetrptic ovrlacleathy cell

aififieplybin Sl REeHEL R0 Ble R ool Bl s ihstRiaton, con

profifr2A] a@inok e%i:tivfztﬁ lﬂihﬂo'i‘evédchlaﬁkaﬁﬁh Oturhd¥e metastases, tumor
intracellular pHin the cyt og}asm and general ly | eads

metastages mlg@ﬂa{l aBfor mokilii) dellp nmbei@@s@rga@!m fugaioni(inehyding

f |
oo 5SS BB OB T B )
mbleSilBattrandppt . adioss. Vﬁﬁﬂ@&%ﬂﬁl&ﬂ alﬁDGﬁﬁé’e’bﬂﬁ% aRehbranes and

20050003163 teach bactericidal polynmers. The pol yners
CORPALURt therein rely on the direct contact of the

pol yA®Iordths & & BErteglally |p%feﬂi‘@d"¥lﬁ9&ﬁm%hﬁ&leth¥s pect of %he present

bactericidal activity originates frominclus
ingentionnthe Ch%ﬂ@cm lagesllulgi progessireswithiin calbkillong. salftaatas thé solid

butfer s@ AN D 90 af?ect 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 also
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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pol yneric structures. The level of toxicity is

strongly dependent on the surface concentration of the
whawresizee dal entities. This requirenent presePtEIIR2006/001263

strong Ii m'tati on since tha4exposed cationic materials

b ated very fast on e n reactLon )
refflblfy 6 HoBhErtaile okl R eEAERA Wl R G Byoteria
inClatlé: oyxlcﬁncnﬂj@émpp., Badil e iaffhiaid) Lﬂﬂi‘ablsac&&luﬁelsbp SC10StEdium

t he novel nechani sm of the present i nventi on does not

bateliung n Elestrisapet rperfripgens,  Gloptoidivm grsebps Glestidipmy pitetani,
C%ljgg?&% ehuﬁie l‘f'ﬁ?@ l@or&ﬁéﬂg@% ﬁ]?le?&kaﬁﬁr o, Fb%gcus faecahs

ering ef S taught erei
EIITGIOCO(E)SIB rfaeccimni, Elgysipleh)tlmx lactopatitiae Rubattedmn ofppa Gardne1ella
eri ent tivity

y e the c t ot ox g
1évof ?5? ﬁ%‘?l@ OF't‘IBm FHePROSS kSPBPol'p}iYCP é“éeréwa ABgessus,
h/ﬂyb@dac&ﬁhfrﬁéi@wﬁ"c §res<l RS cobetdritin EIRGHab N &%cgﬁ ﬁﬁ@hultum

I nvention to practice, t he present |nven ors
Mt/hdlacwumd hb@mmdnhumayl\demcteauw tkensail.c I\éSfoObacttemum aldprae,

M e BBt 5 s T RS S g test By ppgnats,
M'%oﬂﬁatéham akrrse| IMydobasilg kdberddbdis Nyabdctbui@alulcerans,
cells (Exanple 12). The present i nventors further

Nexardin $pp-aP epfoeqesys mgér PptosiepteeqocuhenD:.aiopsonihgcteréum spp.,

Stg@g@&%&&d Dedde i (?ﬁg)ggust hgRHyR! U%ﬁag)glyhggccﬁlg t ec%pms,

I'n cont aét e ceI S, such T at
Stefhytedoccudeadhniic ESItaIﬂlglchMS tepidamidis, sStaplatiboocomd hiismhslgticus,

t he pH val ues of .the oI' buf f er con acting the cells
Steﬂ%g oS ERompIiS 4, SRBYIgcanets | o INEERSR, ( Haphylococcus

sabsRAA M cdsNV eﬁﬁ}?{ﬁo&)‘a@lﬂe d staﬁtt%:ﬁ)h%ti sndugg ﬂhﬁﬁé&kﬁ’{ | CldpVeifer,

requires direct contact of e’ ce
Staplfylenoccysc ceimiliang | yStaplipteiocais bavrameelt; S S_‘uzﬁplazlcpacd:usc ukygosus,

ore size be attache e soljd_buffer, s
SHRIFCORHS, o%%%gtt‘azf& aky dgs rsigtﬁPg’SOYcé‘F)t e g&?tof:%‘l‘cuéelapgmosus
StedptaopPaistiovis, Strestbesoctd kbinis,! Strdpfdcdch@sdul BtrepRlcbecufmilleri,

particul ar di nensi ons may be targeted l'eavi ng ot her

t&’@mcgcwm fHfely (SEeptesesa e BYansur Sheptaegcsts t hpneumoniae,

dyt able | a
|ngg£3l B}C/?%g%r% (gﬂ)%gitér Ral P g’ﬁr tugj:é 0 regﬁgo%%:'sf es}/dfﬁadms
Sti‘e@yEbcal’slshlhgmﬂ | ows the soI id buffer toexert its
cell ar affe ts since t wat er permeabl e | ayer

al | o tH& r ag’t‘i’-‘?gﬁm"?o Cttﬁ“q oRs Bifd teiRf iy deebacteria
chﬁﬁ&:teﬁ%é‘d ?_ﬁﬁr% %rg%n&y gf; ?lr g}lglglxﬁer{ﬁ‘lg%ﬁé; Elrr&;llilg&% e?a]gfl 'ggcterlal cell.
Rmeﬁsmﬁagvmﬁrm-mm\rmyb@btwat hingheie pAclaetpbhqwter salesudeticus,
Aéctmoi)amﬁ‘xer tact‘fx}gn%cg elm%orerﬂtags Aeromonas hydrophila, Alcaligenes
xylosoxidans, Bacteroides, Bacteroides fragilis, Bartonellé bacilliformis, Bordetella
spp., Borrelia burgdorferi, Branhamella catarrhalis, Brucella spp., Campylobacter
spp., Chalmydia pneumoniae, Chlamydia psittaci, Chlamydia trachomatis,
Chromobacterium violaceum, 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
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Thus, according to one aspect of the present invention
there is provided a nethod of generating a change in a
w@edorisare process of a target cell of a nulti cedT/U12006/001263

organi sm the nethod conprﬂSing contacting the target

' al.ter ..
RS R T —
Rickdttsia tlbleﬂ‘fﬂhy Rgdmmft - ISalmbreeiigesppr) Salmendllal taphi, Serratia

rocess targ cell of a nulticellular o an
MaFLRSCRRY @ﬂ%??l pHERYINY FRratsims L irRANCHE BaY Jfreponema

pafifiut! bRden8BYh! ‘Pfk?@ﬂéma? %)&ten'ué OVéf‘ll%HelFae%}Jgs 'ViBrif €hblerae, Vibrio
suspensi on, culture, in a tiss In an

vudirifjews, Fersidita entcmc‘»bhtlmy etwnh@astttshy or d| seased (e. g
t uno ceH

o s, s Bl . SRS Bl R IeRa 1o Ry SRREPRRR! Sibicn

cofipiR&y a %ﬂfféﬁﬁ@ @h’ﬂ)a@%r( O ‘Bﬁffglowpabi@ﬁ W @dfired dsRhé capacity of the
cel | ul ar, process lary cellular processes whic

bukigy tperedina plRgen e gsdPHgWhen 1Rids erspeses ot added fr dhefuifor
(tllggt\fcﬁﬂ d(ngrls defifh g tgru&le %&?ce'ﬁ&%tl r}A H}‘ heqﬂrgls ac{d%%l %elo tlnﬁ QJO ume

poptosi's or “necrotic ce

thatithiyeafertt iaathange o B bH wiilginathe fbgffeﬁiyisteg{ othd buff&l dapacity of a
dlffer ntiat.i on, I prollferatlo

di
SYﬁt'a%%? "fﬁ%q%ﬂlfmiefws%ﬁo% &8?’8?‘?%%&11“6 e systpmp T Aissopiatedsaad non
d1§sH@iQfed”€6lﬁ§$Lﬁ§1§Sca[pagfean QiR A5 % Mgt’a%ty su}%ﬁi’l & 3 jons,
ncl udi ng 0

lity, organell'e function (I
A¢q0rdmgm, W anéle uutdpeid shibstaneei (00, iohleagknigamateial) incyrporated

. I t v.ari ous .
inghhy o Sodaire A Pl P ol REREE b obe oo s solid
buffe€. OTHE BEfférCea ?acﬁ@'r 4fi solill Biib¥arRb£isaypicallyeadRAl IR thefpresence

this aspect of the present invention, the change in a

of aglyglityrof fiprtionsl greups that qan release aeibind Wyanddaidetsrrainid gy the
de%ﬂ:% osfggﬁlgatgﬂfoff %lrlesg gul%%agﬁ:eé, %wedax% eeH{ 2 n%fegt?aié)n%t Wénch all of

totoxic actio ére Abe!
thdfselfmnauonalrgomnﬁ&mcfrml ticellular organisnt ref ers to

ani sm cont aj ni ng nore than one cel] ry
rrul tES@g?H 131y SFRUGRIG AP SFHEhaTEe| %@flébkl&?%?se'aut(%e glot '1Biied to

suﬁ'@i‘ﬁﬁaluﬁa , arﬁn et ANRE tﬁér%‘f f’%hds hoMid |acRE 08 p&é:fﬁ/'aﬁ@&d thereof,

hat the solid buffers of resent 1 nvention
caehogmhcb a@cids end tderisifitives t therebf, uplmsPI]unmc ecd emdi dlerlvatlves thereof,

oo 8BS S FRTRl R SR 2 e o
andG%ﬂWﬁﬁggﬂkmxﬁ bacteria" as used herein refers to

baCtEe;elrn%lary anionic ion 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.
Alternatively, the solid buffer may comprise a matrix which is intrinsically ion

conductive. Examples of intrinsically ion conducting solid buffers include, but are

not limited to ionomers and polycationic materials.
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characterized by having as part of their cell wall
structure peptidoglycan as well as pol ysacchari des

w@na/o522t@€i choi ¢ aci ds and are characteri zed bRCT/II2006/001263
bl ue-viol et colorreaction iln the G amstaining

rocedure. Representativ ant | t] bact er.i a RTM
Prorst St 6 desy il BRGL Mot fPafih' fe Nafion
peilidriiatd cfubfohienacid fembidis takAithiblefrbmt Bl 1. ’urBont de Nemours &
Cl ostridium perfringens, (r‘{lnﬂstri di um spp., Costridium
Cq.elngniWilminaiers ek and Swslyn phiheanpplasticassipnapatoar Pefant.
j ei kfin - f i.S, ; [ .
v PRy e S RABRALS i SRR, LEMIBORRRGHR] BEF UM s o
veBavdde validta of geilyratds shatGaay Ibeaised mbisblid uffers according to this

R G0, BB LS = IPUBIEE B Bish evlemsrae Polv
iIOQRAGS O thibrhid), w“’%g@?g&h%&mm&g&me&wp&humidinium

cobact’éri um kansasi i, terium | eprae,

brivipidsh Nealkylatgchpobi(#-vinyl piidiobr ok vinyh X dreafiplycidiminm), poly(N-

b | [ bact erij | , i qes
oI BBEE Al R Ry S emitergyREis T P b Bestisayricinium
brbipédd) dbély 8P iny -Red9Reidisuh| 6Mhidefe PORS{I-@BIREREEBYS.sub.4-
Proprioni bacteriums St aphyl ococcus aur eus,

Vigﬁg'ﬁiﬁyn@a 15lﬁ@i@eﬂlvthMrgggléﬁwﬂm%@@mgnwp ichlogide), Poly

[} I cus epi mdi s,
g BB I R e RAGRERE TS O SBEHHLR: i, Poby
(]Emaﬂiy}tbtmhcyll[s-dimmmﬂlﬁiemyle&hmpﬁuhoCﬂﬁ@ﬁx&), 50:50 Poly (1-
h | yti, , Staphyl ococcus saprophyticus, .
C S&E@ﬁ%yg)c%é’é& g%ﬁ‘i‘ 1p _fgri , S?‘gkihyl ococé gngtﬁﬁlidp%![&vmyl-
PEHAIMATERGR RSN b, S S8IHS LN B oo
Py r épinatideetsiiEnginnips u benydimahylevoooisn bobloside), 50:50 Poly

{ ' tr 0coccus equi, r ept ococcu
G)sr’ﬁn1re ﬁ&h%,ag 3 3‘?@6 fcr%ﬁgls? E&‘fmﬁﬁ%gfagll{m%&% p? 0Cco &gk?g l%ﬁixt ans, Poly
(Dine@P1RGAC4 Syt MM 1§ 1anivh 618 O C BRISHEE)DY ORIH € S(Tributyl-[4-

roup A streptococcus), Streptococcus salivarius,

VigSt’ pegnyHestilichosphepinms. ~ Thehleideh " Grandh negRBelyve  (Trioctyl-[4-

0§
. ia Eﬂ [ er to bacteria
Vlgﬂgﬁeg{gpglreit@&eg}&%gﬁ? e %Pg)g@mie of a doubl e nenbrane
sur rlowillibegappecintdihtiae theadolideuffer BE Heep@BdnatihveBtion may also
G am negative bacteria include Aci netobacter

COBHISE SELPRIEIGES SURBras Rawdvactyleidg apd deipeR B HREHEsamRich have
beBR QAN Srd P RIORTTh |ag?rg§§§tglﬂugﬁﬁ$§:g)fé§ﬂ§ﬂfﬁhpﬁgﬁeTM acrylamido

Bact er o1 desS, Bacter ragi rtone
bubteed)! 1Athounts of irBoobidines pK tsiffers uBdrthat| firaduverggtbosff & particular

pf?graenpe?qgrlﬂll % ‘l‘”glglgrlr Qfa hlieSExa%rplIlé: ge!cltign %gl%w %ﬁggglllci) Bgﬁ’érg rof 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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. pexmeapla Jpggriwo

spp., Chal nydi a pneunoni ae, Chl anydi a psittaci,

Chl anydi a trachomati s, Chronobacterium vi ol aceum
W@Raorokact er spp., Ei kenella corrodens, Enter oPem1Ie2n06/001263

aer ogenes, Escherichia colil7 Fl avobacterium

o SRS SRR L T SBR . HRSTRON U5 e v,

phz%D sf%l |l eBdSd3osis, Liedfaae He’ﬂle?c&f’ endbSRIsRS | Pdlétﬁrlﬁ%ated pit or
raxella catarrhalis, Mrganella morgani i, Mycopl asima

vegicle asialates inteiabiseidnapraensesss hansiuarinfueiiens apd e like.
nmeni |t|d| Past eu ] OCI .
shi é%ﬁ% %) a rﬁ1e\}/o éﬁ{i n?en@m h%asg}etétu@ tg% E)?é}gﬁ]taiﬁventlon, the

solRi Gvffee tscse@a@tddgﬁbm, thE’&eudgrra Weraﬁéru@iabie slayer Such a water
Pseudononas qs}{g R ckett rowazeki i

allow thedlow ¢ b‘)ns %331 the selid laufgeﬁ Fgo the cell and vica
VGI?Q LR rﬂ%r«'—:f%ret W H'no§ﬁﬁ,é&fe' V@itl{rﬁfeclﬁffﬁﬁg% caplaltg OF b SBR-buffer.

reponema car at eum eponena pa m~ Treponena
Amp akémpimm entte peaneablel taypo e RY Qi&r EthyL eellulleieL lcelivdbieaacetate,

Vibrio chol erae, Vibrio vulnific er.sinj.a
poBRPisIsRIER 07 caicropiags el wibod or Ath SRS pldifyp.ete

phr a3 coffbiif B beEifedt&] Bvivd, @xao G ind:eﬂ?%e%‘idv%ﬁ from the
whi ch conprises a buffering capamty Ab

bodyd! oyinivitrelet & edelblinashe capaci ty of the buffer to

r esi t ch are,.
[ oL R AR e ftete e 48 ol o e PREGR i efridf A5 b
fox@xﬁﬂ@t@@&“éra@dn@fatlﬁé aH:hah%HTﬁl @EI ulEe telunar preedss. Wﬁ“ybib@ﬂy, three
affect a_change o unit in the puffer system

Pfolﬂ‘?én%bﬁffth? selih hefferymay by rewtéafﬁqi S0y o @lpvyhey é‘Plild/ byffer to
affe bRy gPo%éés t@ﬁi%ffe? a%;ﬁ%ltg)i@(? R gkdl?dusvft ciated and
0l ca mal n

non di ssoci at ed npoun 1 ning a
condtharfollewinpliyaéxariple ofiBow Asohid duffel may bayeledtedlincorder to

asi c .subst exchange material)
affe el (b JBrEREdt erPr‘gﬂ?SSt %ﬁ?eg Bctive or water/ion

per negipk HBE tHeXsolB bubRr §1|1(ﬁ§§ bk i0Rf oPBarfde %@lv'léinlwf(ﬁecﬁe cell.
The buffér capacity of solid substances is typically

Theferahgels speafie fchr@acph pent eclbdndbagteniaa ITypy:akby, apr: of leshthian 4

or - eyt 8 il CRuBRP S ot il B0l Br g™ "o

namg Wﬂlﬂhﬁaﬂ)ﬁreﬁ@t@@ afat eel @dhdabuﬂm* flay abd f&{mﬂzﬁ@@ ®o that it
functl onal l%roups i nteract. | ary cationic ion

CORPEpriget t.alhe aracienideay hﬁﬂs 1 dn n@fwdlmm geaduglehange in
the® %ylé’%bzﬁ Sl fi‘ntgﬁ A8l ity lﬁe Eéi%f 51%8{& Cusﬁfg' Quch
an n

rivatives thereof, car I'C ac
gradiderity ahi solid Huffers ofay mkuis i Ipa]rt (bf athe ol budifer ihvaini i8gostatic

e DR BBt b eSS The ! O

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 contemplated to be included within the scope of the present invention.
Gradiented 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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and derivatives thereof. Exenplary anionic ion
exchange materials include, but are not limted to

W@onposa2ds conprising teriary, secondary, pri nBCI206b/001263

quat ernary am nes. Exanpl ed8of water perneable
b hSefor eRghpld @onipribe 2hBx e off dniddi€dnd BatRRRIbIARE. €The beads
pol ymers, open _pore ceram cs or gels. Exenplary open
may e o9 She FEPS sizp OF difdere fizeadepending [onrthe pgsitionipyofithe target
| 1 ul ose and pol yurethane. Alternatively, the solid
uffer may conprise a matrix which is intrinsically
ion 2.(1‘]3“.’1{:1&:tHeV@nei:E)kk}&Fafnbqﬁecbf/al}ms}f:j foir ﬂﬁlﬂéﬁbi{pacitjb f lthe g:ytosdol and
conduct i solid buffers include, but are not limte
g} QU SHUNIET SSAPRSRICA CIrUFLE eiertes tha 30 it ditarpilebercfore
o R B e S APRER A e S Blffr moteral should
bakigh¢rabhrethis vatuE. Altypidal tRdieting eapdeitp of the&olid buffenthat may be

wedts RO S5ep ot A P HARY PHRRRRee o b e

i's a3 RlcHaRe-in ke WhlcondRHRRP (B6i0ALRHIE MRy} L Solidudfer will
very w de variety of Ici/rrers that nmay be used as

0 y
affest ithe wneed &vith whishrthe g@i buffariis ablogedull efcetlnelypiesdlgnthe ion

i .| Qn I ' [ i li.st, of such | yners.. .
BT o Ry s AL M P8, Y Bsiona
mbodnértrifimactoys Oy arey dademl RYs£ the dirdéruh dboaim G m%/sec for the
N-al kyl ated pal y(4-vinyl pyridipe), . .
dﬁ@plﬂl\ﬁqpptm Iﬁ@)"‘()‘?PfﬁﬁﬂOH IHE (o2 drbﬁgwﬂqqu 19§10.1 mm/sec. Such solid

. Lo L i Y
DY VY DTS AP DR om0k B b,
pol yTHusy anekemiplex ylethodi foi killimg breottiigd by colatiyng the cell with a
|- I hyl ). .4- vi.nyl Pal y, ..
sl S FoBByer HT SRy R ERg T asthBR i Br 8P e 2 pH
cdpabé (ﬁthfEﬁr@/ :tlﬂao 8aE VthbRby iR cR{pe oYl 1deBhh YA PR AL M generally

chlori de;{i ol y
greaentien ph Stor iegedhpnintid.vny | phenyl ] met hyl anmoni um

g: glﬁ/fgﬁrle%%dﬁ )??%eg%ﬁl% ér%dz %er;c%r)minirggl li}xffering capacity are well known
in(the st hyl dodecyl [ 4- vi nyl phenyl j met hyl anmoni um

hl ori de), 50:50 Pol . . .
f| et :VYi]rlzB’ﬁ@PP.VP‘)ai%Ubg Rips B Ryldering capagify of cells and pH is cell-type
: e ) | ) .

sﬂg%ﬂgﬁrgﬁe/ %lﬁf%f%}es%lﬁrﬁ%}l{/éﬁbﬁ of VROW! pATEIBULLIEDNMIHOW targeting to a
paridcutet ¢ejl Gode Bk lekdmplenitlip hemeydl]ynadchyted that tumor cells are more

olfShrRab e P 1 204 s IR SHA Sty P pREREL Rrtotoxic activity in

tuedtr Qeilslethe SBAH YoulffBE inddt Whvel Bss (or no). effect on other cell types. In
vi nyl phenyl j met hgl phosphoni um chl ori de) and Poly
e has

additigng cagh cglh typ

inherently be more (or less) susceptible to the solid buffers of the present invention.

a particular membrane permeability and therefore may

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
magnitude 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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vi nyl phenyl ] met hyl phosphoni um chloride). It will be
appreciated that the solid buffer of the present

WO pwensa2on nmay al so conprise gel matrices suchP@EBIIR2006/001263
pol yacryl am de and agarose1gel natrices which have ‘

DRRERPIF R M e I car B aHo PERe )?onb%fﬁaglﬁsfesm#nal may
rehf'mp BbstdHe Snd hd wd @i&aﬂ?@ ﬁ'laﬁé?ﬁi VORIGRe 88 S ogﬁrqal solid

particular pH are set fo I'n Ta e 1 of the
bufer trhagh bb esklseied The kidbhg @ delif 6 igeredt th‘@SmgaepiUrahty of solid

oA 2P e oot BHGRARE GaRiRgeorh o ittre of calls

intRERiZRBE BEILOS irflerdst. TRE cSLHNRAGER B thbx be BRELYE&T 19 determine
‘contacting” as used herein refers to the positioning

thefoptimeal selif tien rMstheds of enalyeingothp peluef eﬁeraﬁdmax include

T R S e —

thdhrts, according to one enbodlnent of this aspect of
the present invention, the cell and the solid buffer

~ are PHCYMedEEseBhipyPREn %famnalalﬁtewuﬁlng SAHd bHBerdp trqapmedical
co%ﬁﬁmﬁk ?e g L8 aSQclatedOWith 9 &[‘ E@l?é ﬁuﬂzﬁw Zttﬁé s&a Qltrer is

he cel'l "or adhere to th ext r|or
typicaléy raldmlmglelpdttheths dbddgt, leithdrein my dreex nivex raalli iz sl tharefore

T e M T T T

gocytosi s, endocytosis, receptor nedi ated
endocyt03|s clathrin-coated pit or vesicle associated
i nt eFis) ﬁ%ﬁtdll@ﬁﬂ%@lb@l@b@@memt ¢ faspect of et present aw@ntdue the

solh%ihﬁﬁfe@ ) h&d gﬁg‘?ﬁ glty?gsﬂt% ]91% g%lha; glboé)p a receptor

e pr sen |nve ion,

ligaad air at @gbdhydrd. h&%}@ﬁiﬂlesh)f zfmuwdlesr whith'abbe uk&ly fdcording to
Such a per neabl e l.ayer would allow the flow of

thisgsgegt ro\clfla rﬂt‘? HE@S%IBI IPBef’é'QﬂflE? lude; butrare mgt limdisd tQjtemor anthpdies,

arfi"GDL O GhEd iR aWQLélnﬁ IE%R Q% Wdti«% tﬂ?{%m@ﬂr&ﬁédeﬁlﬂ)rs include,
capacity of the solid exenpl a

by eramed hingteddy vlate Sed@p'@ﬂs aIEt E\@F rmepiord Oémexemﬂ)lhnyl c{aslﬂ)hydrate

BB e PR R LSRR B BB g
co ntﬁfd afﬂﬁnﬁﬂﬁblé@? ?ﬁ)@%b@ﬂeﬁt[}l M ﬁb‘ﬁkco%%’tleﬂﬂy finkdd 8-or 'aHsorbed
cells renpved from nd/ or in vVvitro :

e.g:
onge|tp the selid bufer peing |aéiﬁeld1kir@ et hittsingemetlied swl/ordany sultable

f mul
ORI GG, I 0 B e e
l11il'<yem amll dryss lirﬂ:li@rrﬂﬂ@ﬁ@ lig pleﬁerétﬂy taligpteio theyipd 6f affiity Beoup

c? uheartla%gre% tl%assgh?i ba:llﬂl?egwl\/tlet’]tgodséoflollr gm?lggfoerradtsc?rbmg or linking
such affinity labels and groups are also well known in the art.

In accordance 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 cell
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affect a cellular process-pH, buffer capacity and ion
conductivity. The following is an exanple of how a

waelo7dsod f er may be selected in order to affeRCT/(Li208/001263
i ncrease) the process of céll death: 1. The pH of the

i u . . i ili A
B B R B RP e PR St Pl ey Pl
tharsdlid dofferis at 1hyypactidllyycovercdMyaf sdlasise bh@'ﬂ*mw reX?]mple, if the

eater, th 8 of.the solid buffer _ will ect. the pH.
Sugf%io FWO@Q bﬂlﬁgr iseoyereq or pratected with s meshapical basder fwlg a

i | t j [ ;

cor@lol1€d g,%fé Sive ;{ﬁsgh% iR 91884 &Pa fﬂfeglég. rfy%lpﬁ!ugli%?geglg a

pH gradi ent . gradi ent nmay be use n“provi

sedpctadiyzire sirarmge meshtwith dsadéader opninef fize; br tie 1ikie) itislposkible to

buffer..on the cells.. For e | e, usi.ng.such . gradjents ..
ool At fetaisbyes BomraArRngtp BT EiRECahyft FALTHE Sotia
bt f ®hildaui AldovedE @j&llsﬂiaivﬁ}g@f §BALeE sBR 16 Shieh thatHokd dttd Phss the

regions of the solid buffer having cytotoxic effects.

mpehagjcal basdergndrie ake sentast witothe seld biider. i n t he art

t hat i at J ] e posi 410

over WP R bulES Jr otk EANMNQrEOR P Be Fofleved by
usiing T[ﬁibd;iye’tlﬂfdgetiﬁg.l "Ill;lmg ek@ﬁitﬁﬂﬁibﬁhﬁ&e&@lémééagﬂﬁf of and Iieltentilf)n of

i ncorporated in the trix of the soll uffer, all of_
P%?IE%E’:%P@OE Hyue sye ta 155(& Yespelature andilack of kymnhati,dragagpelt is

kffwid ﬁech_p Eﬁgﬁeﬁtthé &Y&ﬂ{/ft)g fﬁrt@h??f{%f rﬂ)taﬁg:léglgffsfzrbezzgﬁﬁ’(])O?ﬁgometer

synt hesi zed using I mobiline as descri
istbeamgrine B0 6ed00 dold helndventrehenlihy Risstd &itio paticulbr tyipel ofyssive

iated. that t Lid. byff f.th t s
af R nh T e Bt e abtoft, sineBaBhERT Ry srpenition
gro@ps abRNge materials and anionic ion exchange

materials arranged in a pattern suitable for effective.
ki | | Theysolichbuffar [ thopresint inventipmyart be admimyiered ¢o ap organism
i xt.ur.e [We]all . L.ani c. be 1 Jhe s. .
o Bl AL AL oM Wl ROBHR SRR ol or
eNpiéits.oni ng of the target cells. 2. Since the
general |y accepted val ues for buffer capacity of the

cyt 088 ISEhRerABst " poeuigql gpmPORBAR ofvétE L # preparation of one
ofl ¥BCE e &ﬁ?@tiﬁére&i%lﬁy dé&: M ﬁ@é{irkgﬁ%xu FLérr A6l YofhpbRents

cause titration of e cytoso capacity o
suche as ophydidodicaly rsaitahie atarshouladd bexdipightsr Thearpurpuiss of a

val ue. .A typical .bufferinhg,.capacity of. the.solid
PRGNS s By PRI Pmtiratian, of, § pempagnd to an
oraf@iydh. 100 nM H+/liter. pH or higher. 3. A change in the

Ion conductivity (proton conducti Vi ty) of a solid
buf f A wee| herein, the term "active ingredient" refers to the solid buffer

accountable for the intended biological effect.

Hereinafter, the phrases "physiologically acceptable carrier" and
"pharmaceutically acceptable carrier," which may be used interchangeably, refer to a
carrier or a diluent that does not cause significant irritation to an organism and does
not 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 carbonate, calcium
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affect the speed with which the solid buffer is able

to kill a cell. Typically, the ion nobility in a water
w@eomeshaie solid buffer will be determ ned by PEBIL2006/001263

di ffusi onal novenent of prétons in water and will be

of the or.der of abqut- 10 _.8 sec, for the diffusion
DIRSRAARS YRTORS s LRSS R A ELGHe: defiVotyes iyt pegetable
oifk, &nd'fml?étﬁyle@lgl@c&w id buffers will induce cell death

in acell 1Tn contact in a matter of seconds. Thus, an

exenpichpiguaefhddrmaletien pnd adminiseafipnof dyyesooay he foung in the
| . 3 M . ] f_ Sl EY f . .
el <l O “ReBuRtub® Mo SEIPSHEE-SMHE Elblispipe o

Eadtord, P, ahichds heeicilly indomgsreley by neferinag cel | deat h,
t he_pH P%n& general ly greater th%n pH 8, or | ess than
pH Thesoligpufieref the presend ipvertonmay ba formdatad as payticles or beads

h Py - . 1
o o B ARG Bl M D e P Rl mapdrydis o fow
matichefzks$ amsl lawget.- t ype specific and therefore

mani pul at.i t hese par ters, may allow_targetin

o sttt Bl o b FRadeRom BREL Rittice I encafoutated
whBRahabhiicRECaPLEM bk fa@{;rehﬁfearthsteﬂfltﬁe IR BB i8Rl %lIRin the
than normal cells and thus in order to exert an

paspelentie enpapsulaking radtidle imugt ba madeoel arelidrs contdueting imaterial to
uf f.er may have,l ess r no).effect. gn other cell .
i U AT of BT pifRn gt SO pRyEle B8 G ChifiBplegy particls
inoRIAL BOE dperitralibdielly td Rdlyine ce fpartR1d¥BYmichbtapanéd MipdSomes,
nore (or |ess) susceptible to the solid buffers of the
i RSPBEIES, i HGERIUSHonsaBangpatiiclas cranesanspies and panosphesesan

t hat : j ' ' ] , n_j

ik Saf s AP elohe BveRRELARY fb e QDT by bl
cdatihgsain ordebyto Hufpk@ves sdlectivitg el mienae dchieityraglsileofn titeulation.

buf feri diumin bacterja i.s abou hree or s of .
Exaninedto bl e et PaReelenuninen Eha@atines
pcﬂ?&ﬁylgﬁeegﬁy%lu@%d})o%é@ﬂﬁ § SlodtARP SN 2Bhidy BUBAE bthel Quitable

Kill” bacteria wi thout Killing mammlian cells "One
coptingoytesiel.al t eri ng the pH and buffering capacity of

soligd .huffers isc.by, changing the concentrat.ign.of an

on SyiHle, B, B¢ R0 AT GERGERHE e ol recta
trgrisppesalTeadpeeihllriridshasal) Redtiabl, V& Ypardnf®al delivery, including
.concentration of the ion exchange materi al maY remai n
ingramuscalr, shsutaneoyse and Matamedullant éneetionsags wellans éntesthecal,
AN 0Pk . 1 d; may te illin
R PRPRERat | PRy BB SONER] uflsal fof| Whrfboutar
inprefibex s conprising differing pHs and buffering

capacjties on a mxture of cells ) .
P Xitemately, one may actfmlmster ‘ﬁle 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
lyophilizing 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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including the cell of interest. The cell of interest

may then be anal yzed to determ ne the optinmal solid
whedo7e52270vet hods of anal yzi ng the cell of i nt ePEHIL2086/001263

i ncl ude m croscopy, imunol2stochem stry or ot her

Lol oalcal ! . . " o
ofHh M Bere BRI A B SN el pofinlchyioaly Ploper
fotraulatiemis depelideal uppartté tauanst e(cbnigistrﬁﬂilﬁl dﬁ)szm iba]E ;ed Wi th

e solj uffer. is

o peeloicon el pontlat nll oo e ls
fofulite¥Cin gﬁ.ﬁpﬁ sOIRtibRE rﬁéﬁfa%gr?i @dg&}i&é{&gic&uy '&ﬁ{ﬂagpfgelguffers

that the id buffers are a ectivelyt
sushees fHankée|sblutippe Ringdriss soltiony i nphytswlegicad mbadtli buéfer. For

of this. aspec f the present inventjo th olid
rpgoSih &GP afon aeBe G Srprapre i 2 Rarst §o BE pefpegisd are
used iriheifoReiatich. BESERINRIrats SRNEEnSIalIR kAGWR alihEaat €.

Exanpl es of antibodies which may be used according to

t hi stfasiopicel aimipistraen sthatsolidh\baffer of thenplesaié ipyantign gnay be

AT RS T EEHRER b, TR v

the selidiblefer ivddnsinBtenat toploally esla kubjécbabmonay eplidsifarad
EGF recept ors, .An exe car bohydr at e, whi ch

gpl ary ) FTH%Q be
used'Acal admpistigtion tehspnaceyticaligomposition: cannbe Heryated

bl O iR by DA BB SRR Bl i
willifkhewn usithe agtnputh chiriegs enabild tohi ploprmetdutidalacehhpositaomyto be
f sui t{a I e cﬁgﬁ cal '11' i nker known | n tlhe. rt. .The exact1 .
OS5 CHBITH e bl Fra LFEESDF CARTBIFSC BRR gedt s Symgs, ~ slurries,
suShedSRnk, AKE NtheMBkBOGSr | SraPrigh&tisR! ¥y agdapiirt.t @hliacological
type of affinity group used and the nature of the
preratépns or eal usgeaan dgsmadsr ushigalisolifl excipiefoeptianglipgrinding the

Melq h L0 el rou are. al sp.wel |.
replifd DSBS Dl bldtelofng 36 oTudiRE i SRR Sk SRl shicable
auitbodi me nlesiedd, tth e)bgiilesﬁﬂéts idﬂ\t}ilﬁgeieodb:cest Is@ithtsie gRtipialtd Sre, in

may _be tast asi zed cancer .cells expressing .
P%*yémrjr il $1cB st Hearsmanqludiag lpgtogen sugrppearfaansifol.egr sorbitol;
cefaRAE affiohd Suchols! @%pé’;f le,3h&ize @%af‘&% %ﬁlealostgrlgh,l rice! g‘tlarch,

cell s"upon contact, 'the aftrinity noietres nmay be one
patato mefarshargelabiodigem diagecintll ag#iyhstelsijse, hiydroxmpiopyknethyl-

G T TN "
palyRkBIMER b polyvinylpyrrolidone (PVP). If desired, disintegrating agents, such
as cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as
sodium 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,

talc, polyvinyl pyrrolidone, 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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cells and not eukaryotic cells) contenplated by the
present inventors is based on selectively preventing

wao b@7/05p230 cal contact between the solid bufferrPemnti2006/001263
particul ar celltypes. Thus23according to another

nbodi t..of this aspect.of the present invention,
QFHERES R il ebrb R RS biers S s Sgehee, b, ugh as tale
orS Bla@Rdsite Rdrhiceand FOptionedYP stibiliersd NG S f(ﬁﬁ%ﬂ«%ﬁ thd&ctive
sol1d buffer is covered or protected wth a mechanical
ingrgdientsrmaabe digsalvasoontsuenendetl inugakle iquidsisubh as fattytoilsgliquid

| 4t . fi r.e. Q. nylon filter aving a
ol BE R Tooto b end pgolty R ldehe SepilEbioaagpe g A
fosmualationy fot beal hdk@istration sBoud@ 86 ibissabes kablbds: 66 thdsen route
above a certain size fromattaching to or formng

ol @IMIHETat[% h the solid buffer, while still allow ng
cel lﬁ)r%%bﬂ%ﬁiﬁﬁﬁ%ﬂiﬁgrtﬁé E&né%é@éﬁg%ﬁgi Iilaefceﬂﬁ% $oa? \r?mf Eﬁa%lets or

pass the mechani ca rier € contac
lozdnges foiringdlabed heonvémiogatmamet.he solid buffers of the

P R S bycheSalin GRARR Bl oY e e B use according
toRRE FRABA inl¥nifdin A0Loh ity MbIErelFhIhE iy bf ?ﬁ Yol spray

tissue due to | eaky vascul ature and | nphat
preeaiatignefromt ajpressnoegd packt be aanebulizat witte tise e toif i tsyitable

nor for ticlkes of .size 200-60Q nanoneter iS ‘
pgBbbn 5o BB ERE P BrBhte FoHigaRinE oG, debloro-
tetfdflubr@akidnet ot adrbbry ARx@fe. RAGRIc4Se bRA PRsbitredB¥rd¥BK Shd'dSRage

of particles which are not functionalized by
mas be gefetmingd Yy qupeding atles tedelivene meseied ampune Capsules and
‘ : o R n N
PR RRANETLIAN, G208 ML B gpinin
a puvetee niix of thervoxgdumd bifd  siitablel ppvaler basel suchis lactose or starch.

exci.pients. As used herei.n, "phar maceut i cal

con'p'@?l P#“Hﬁlac?‘ﬁcé_ Somgositipn é%é“r‘"g’leaol?ﬁr%‘fl BaE b forprudated for
pakd@erIC L AdtSinishefiedll &% S BSEEMDEE;BaIR NorM duRIRE" infusion.

chem cal conponents such as physrologically suitable
Fogmplatiens fognij cetiani pae he sresditted umibdasagd foam, e.g., in ampoules or

. aceut i cal conposi ti Is to facilitate .
o PG e PR St b e The cpuwwgsiions
mebeistspehiond, &oMtioas,t drVenhlHighe g %_HS’"OI‘r%ﬁl%lﬁI_ YéhidI&€ and may

solid buffer accountabl e for the intended biol ogical
cogfapstormulaggriagerts ach as sespshding.astabilinipg iaotlogdisaersing agents.

acc anrier” " tically acceptaple

ccc Pl el L0 LSRR AL G TR s
solutions of the active preparation in water-soluble form. Additionally, suspensions of
the active ingredients may be prepared as appropriate oily or water-based injection
suspensions. 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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carrier or a diluent that does not cause significant

irritation to an organi sm and does not abrogate the
whemhosp2cal activity and properties of the adnPei/Hi2e06H1263

conmpound. An adj uvant i's iml uded under these phrases.

e e, SR R oSl by o v

formulakedr inf ractal cémpw@&m duich tag &h{)}ﬁmﬁﬁlﬁeﬁﬂr BRdnitdo8 enemas, using,
i ngredi ent. Exa without Iimtatiaqgn, of

fog ggqrﬁplg,rﬁogv?qﬁl@p pE@ql@mh@sg%ﬂb:éﬁéngOa butter or other glycerides.
cal c t r h
co MBS a1y S S0 5 s

inyetticat inglude eoyippsitibss w‘fxemlnm ithepu eﬁnvfeomgfed[emtd ate mtaam:ﬂ in an
adm ni stration of .drugs, ma n | at esf,

agopnt; - sifegifve. don; aeeyR’ §h®h§?tﬁ%gutﬂ%98680%ﬁ% especifigally, a

"thstRpdusiBAIRY e@ébtweEﬁﬁ&ﬁﬁ" nns WA aﬁﬁ‘odrﬁ dFedcEile 1B$Uehlﬁnts (e.g., a

i ncorporated by reference. The solid buffer
nysleie eptd qonsterrt) effecmezy theprévamindligyiate, 25 apeatiorate esmptoms of a

BRI PR b

| ar gEétenﬁih@t1<ﬁD|dfda bhkfapeutitally beffatiachiasu@nist Rell within the
part.i C|F surface or encapsulated within the particl es.

calpﬁbm pt those shilled int 1bg athspecialynin Haht of ther desailgdsdisclosure

in the particle, the encapsulating particle
pl%edgdgé&ﬁlade of an ion conducting material to allow

t he Fdrcamyqfrepanalmrbeﬁedlaﬁrthé teetisals i of theuﬁri\entlamdhé ldesage Oé‘ the
tlclesmclude ut .are not ljmte
thFr&Pﬁ%Pgﬁéé n?fle S catybe 5impe laglaﬂlwpfggrar@svmo and cell

e )
Aol i‘?"é‘ﬁ’ﬁ&”% it B2 folfIRBTH) AOHEP pigdels g aphieve o

dqsrr@% eancauireléen ioortitemySuchsinfireationted by ubid te gnadadsicerately

order to |nprove selectivity and prevent
de%) ﬁe{\?s%fu\}\ﬁo?eg T RYE P ul ati on. Exenpl ary bi odegr adabl e

coat Togsty med ﬂfé@aﬂ%ﬁh{y’ s ifrthe @civ¥Etngréd@its @eSoribed herein
pol yet hyl ene gl ycol (PEG coatings nodified gelatin

can hst detrgminedhyysttndard Pharmegeticalcpracedugesniieite.an cell cultures or
ex%\éh{n@ Fﬁlﬁﬂfse Sty daﬁg iR Bdh Qf??sm ’v1tioo Bncf F&Wﬁlﬁlre assays

include oral, rect transnmucosa
andr amipalbstedies tat bs uisethin, fomnuhﬂng Iatﬁn@d oﬂébﬂagerfM use in human.

i n¢l udi t I t
i i o) PR B aaaey (! eipioaehaedihe route of

addhihBEhtidNhfiReaN tthe (é'ﬁth&rf’orﬂlﬁf:aﬁ@f{ S0KSof Adthin?R&fibh CARPHosage
intranasal, or intraocul ar
can be chosen 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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injections. Alternately, one may adm ni ster the
phar maceuti cal conposition in a |local rather than

W@ YBremM2c0 manner, for exanple, via injection oPCT/2006/001263
phar maceuti cal conposi tion2girectl y into a tissue

o8 R0 S PR e PR RE T BIPRIEASE P e o

thy\&iséas&@tammaahﬁ;m art, e.g., by nmeans of conventi onal

m xi ng, dissolving, granul ating, . dragee- ng,
| evi HEamepnt ehs cepYsitien tachcadsy lmséarq:cﬁ il 529?%5@ Bsglepgpdent

onl Y@PNidbjezt nl%nﬁ)%ot?&@e?lesthe E teﬁg‘; et 'tl‘feal afﬁf&%ﬂs'tﬁé OR ner of

for use in accordancé wt present 1nvention t
adnnmstnaldmtheghdagmdlt nﬁtlxcqmmribingr}ﬁxlymmnm«: usi ng one or

eI e 565 el FRBHAG . Ferrt B Aresened h a pack

orﬂﬁﬁkﬁ%‘i'cfégféfe &Jéﬁ Gl N@AL@?M@HW SvHidH ﬁha? leBRAMALAOHS more
can be used pharmaceutically. Proper fornulation

umtsd@@g@ rfdent copfeiminghéher aclive mgredmnt nilke maek orpye Hos emample,
For. in ti active inpgredi ent
ekt o oSl G R SR R ThEiar Ul dispenser device

maabeatednpahidt ibg nsstruptiedsefod Biminifraioy ST mk@)aldlspenser device
conpati ble buffers such as Hank's sol ution, Ringer's
maspalse PeACCOBPAIRIIYA kRficean adammp prgenikad bympgovernmental agency

reé‘tﬂ %ﬂuf&q.gg,rﬂsét(grastale (g? ph%ﬁﬂe%e[l§&ﬂ§ vfl'ﬁa{ RBdeat Setleltive

arrier to er neat are use
offappmylahby ol agsmch of) dreeformndfStharcempesicivad foy hanmwrori \reterlnary
art. FEor topical admnpistratio solid

adiinicghas, SOUn iy it RGP IEm o8 oG bk pp Sl (e 115,

Fooea) DRuyaSitninftrhlidls Sor0prederfiodYdrugdics dfedh ? praR@d ipeshiuct
when the solid buffer is admnistered topically to a

inseut @@npwthm‘t eompnisinglaj grepanation eof ther inyertion formulated in a

adm n| tian. the pharmceutical osi ti;an can
R g N S e R N G
cowaider phed nmwdt foe afdauncaﬁ cEpira M dctal Eomlisoniels! fukihemdetailed
| n the art. Such carriers enable the pharnmaceuti cal

abe¥position to be fornul ated as tablets, pills,

dr age&qi H‘ea%%c%ﬁ%%gfap #LegﬁreFle?llﬁ‘ve leﬁ YR con e&ﬁ;{l){t/t@% coating a

suspensi ons, oral I ngesti
sobdtsuefad:e oPhatarit ovithgtheadolidr yfter atfi the sprésent nmvadltidms e Thanerm

nDe made using.a solid excipien optj anal |

SRy BB IS o BbSRAGTE it flessoastics,

m&ﬁl@nﬁélﬁerﬁﬁﬁ@ (ik@&dd e iR Uide AR BcAWHn5t@id £8ut@F more than one
desired, to obtain tablets or dragee cores. Suitable

maizialpinehidingzgogtedisnrfaces.

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 invention 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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particular, fillers such as sugars, including |actose,
sucrose, mannitol, or sorbitol; cellul ose preparations
waeemh/os270 f or exanpl e, mai ze starch, wheat st aPCHIL20060081263
starch potato starch, gel &in, gumtragacanth, nethyl
ilééh@ssﬁaverﬁé‘éﬁ %W?a{lf%@&' | A@M‘ &éﬂf}% %di’l%%raﬁgansﬁbdﬁ)ﬂd%ssed S0
car bonet [ ul ose; si ol ogica
tha(th@ph'allng @eb@aly:rramsvexh(@helh@qmﬂ)j birhsd ﬂnﬁt iheimsﬂamaels retained to

RS SEA S 1 T T ST -
oc@&*ﬂﬁg‘ﬂorﬂ Gl be pheesell .toSHER @@r&@ﬁbﬁ[{b %Jréﬂa@éﬁ&ls ti@Ycan be
ded. Dragee cores are provided with suitab

- appbett forie bodsofor cpitain prthpredic andlentah thezanies. éug@amlant can also be

ansa%‘gé C&ﬁ? %]Ré’aﬁ?cﬂﬁ%{? \é\@ﬁe%g may optionally contain gum

yv nyt pyrrolidone, carbopol gel,

pol yrHuSyfoe reﬁaxgbheg: tHe, prédehBitivemtich thxieliere en@isipaecoating vascular
solutlons and SU|tabIe organi ¢ sol vents_ ar sol vent

stents with da qbgde@t ters of Bie nspsghemvetiony e soliddwiiess may repel or
aufé%g 5 ?ﬁco{yge g?gﬁelﬁé’ﬁi ¢dig 37%1{1&{ mmaf %ﬁfe&tfthg @éﬂ Qie19bf Er?dotlaehal

racteri ferent conbi nations of ive co
cetlp sre sontitiawitha cleu suréee te aadosidrippersent hatenosm bxegamead type of

L1y incl h- f | l.es nad elatip,. as .
ity Shetddint S el ot s SRREY ienbion o ehicka G nsRgjaltect in
th@hAskrhtfdZdithe AHGIANEBSItIiGEr ol or sorbitol. The
push-fit capsul’es may contain the active ingredients

in admah@msww&mpplwatlen 0§ thersokid buffetsed dhe resme inyestinrhis the
CO% %gd? ur aces fauncg anteﬁ C?P&II@[ %E\éfoglrtn ggngIt um
carmfaees fohﬁke 1rﬁﬁiediéal brﬁ@tfoﬁﬂlleﬁﬂﬁtlﬁclﬁ@é/ﬂiéeinﬂérsﬁ@ oMeel Bpects of-
suspended in suitable |I%UIdS such as, fatty oils,
¢

vapiopy instigmeRistand, degices; ywhetherdispesahip ainategrod fprstepgaied uses.
I

L e T

scﬁlpcls,t e d el osogssorscanidentindr cbdmean usﬂdr mtmmmvermrglbalc tdekapeutic or

istration, . the_ conposit ke the ot m of, _ .
iErER Brogpings TGRS Fechal Setesniae e gHificial
bl&&T V@S@@I‘S NEghdtaisi Meﬁ@é@ées'fﬁp AAbdnal bR RIeRGdry T fluids to

i ngred ients for use according to the present invention

patiewtsc oitifisial dreaity, aificiabiddneys, omﬂeorfedtcnpmfs, alateseansk anplants;

L AT RN L L

pesliphdrhbly dldel tablercen®ilR@neus dathetddd, A disiQdtreris NRAE term tunneled
di chl orot etr af | uor oet hane, or carbon di oxi de, i the

cepliale Vepous ?ﬁt@@@rp@@@e@é r'&8ers Cﬁ‘ﬂi@%ﬁ@sﬁ’@@ term central venous
catheters, arterial catheters, pulmonary catheters, Swan-Ganz catheters, urinary

catheters, peritoneal 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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may be determ ned by providing a valve to deliver a

nmet ered anount. Capsul es and cartridges of, for
wez@mpsr70 gel atin for use in a dispenser nmay bBCT/IL2006/001263

formul ated containing a pomﬂer nix of the conpound and

a Qui h

 SPHAER. BT 80! S B BURRE 8 PR ol e

aspertgaf féed of afediear @L[iii}ﬁhait Addical gear abitooy, caeried by psrsonnel in
ol us injection or continuous jinfusion. Formyl ations

the aﬁalthn%% setine mphriaeessent iaslurle coviter (98BS 28E Drpppy In arcas
uséd $or mé{l[: Qééldﬁ%é%g fbf‘]éfgglntlﬁ Ht%ﬁlcﬁpéﬁ A&, Jub¥stddd canisters

optiona an a rvative. conp03|t|ons
usarhyn Mpmaisqye‘.raatmﬂﬁs, mdhdungcihes admmmmlbls obnxygean, of kglulsitized

T R T EICHE TIE O

asA6RLRal BARerBREHEGRUs CRERPTHY iPAfedfal st@hgdt@tRlas gloves,
adm ni stration include aqUeous sol utions of the active

appmspandafaceshidlds. ieeramoslyl uisidemptsrials faadhielosical byrriers may be
latggigﬁegifé{&?osn— ol X ot?alsvia %’/\g{s ed' e%gd Q?% 5P 8R0S 1atex

inj ection
suBiSd) G0 n@theﬁ@uélﬁhﬁrﬁacbzh Rap hldludé lfmﬂlee ihd cabley &bt Gledial or
include fatty oils such as sesane oi], or_ sy nthetlc

deptpl equigmicnt aftintended,tonbe stedifen yyddiiongily such |S§Jr 9ecsrqepdaclude
thQde 1{Jn9s‘?e?tﬁg%§tenﬁg yﬁ‘f#\%s bf‘hﬁ)%g 'af?&] oﬁ}léﬁ Qﬁ%ﬂtﬁ@ Foulldin faretaﬁ gvhere

contai n substances I ncrease I scosity o
bleadsqrdrsly dlwidssou «nthea ham@bus bi@axtbidaly aetdoyimady bodomatered.

sorbj t ol or d t he suspensi on
O Phisotitts SR AT bl bR e R UG el those
art1£l€§ gRdRelNg @@éﬁﬁ’&riﬁ&ﬁoﬁ’f ng'l%{a st%?z{gevefﬁd' WaEF Qlaﬁﬁtrf’ addOthose
'ow for the preparation of highly concentrated

armlbsumvoh@d Thdogshprovessing: iTbas theoproersik inventiert en‘helons coating a

B SRR B ks By SBL ShE hens.

en @maﬁcesualat@ tofHRAltE XaiBlse indl ady/ 8B tihedt aind SR QSpdcly ¥f those
bases such as cocoa butter _or other glycerides.

hoppeholh caitielpt ainvelyap ot trevidinguiferapiuiics, sandtatipn ¢ ple disease
prgﬁégxﬁigﬁ.LEﬁngl&ecaﬂrﬁ&&m foo \f)%uelsﬁﬁl Cfg)ﬂr‘]i?rgti neg&lﬁg 'ugéﬁ Aierials

active i1ngredients a
foamﬁmmca&ffaeq;bnymdmlladjmdye the |ntended pur pose. Mre

eC| |caII rapeut i effe ti ve anount”
ﬁ“%?%ﬁh@xaé‘?g] é31 %Oﬁg ’érﬂf§ % gregent igvetiopdnay be
usé§ 't&i eﬁl%l%& "thécﬁﬁtlb%&teﬁé’lt éch%ltSf Qf QJ FYa dre@élﬁgv 'S%ﬁarl rthe solid

anmel i orate synptons of di sorder (e.g., Tschema
bqﬁfem oh@etreseamyentidn mfay tbh aisediby) edtantetheantibacteral. actwlty in

Suvbng] &1&% ﬁ?tﬁi’c@ﬁﬁcfiwoun erap l{tl cally effective anmount is

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 vessel 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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capability of those skilled in the art, especially in
light of the detailed disclosure provided herein. For
wa@eop7psepar ati on used in the nethods of the i NREMNL2006/001263
the dosage or the therapeut8cally effective anount can
e P b L Y cel | re
orCaE ST W Shofhd XeRTbL BhOP RRG GO ittt e
foowirgl examgédss t o achi eve a desired concentration or
titer. Such information can be used to nore accurately
determ ne useful doses in humans. Toxicity and
therapeutic efficacy of the active ingredients
descri bed herein can be determ ned by standard
phar maceut i cal procedur BXAMPLES: o, in cell cultures

tal dat a obt ro hese
*h REFSHERE Bay Mhadipube IfaBs fmbl RiichUb RS the
aboRd doRripaesk, ilustrae i RbédiBnan ra%ﬁ@mﬂﬁn@?a%ﬁﬁﬁ for use
in human. The dosage nay vg&y dependi ng upon the

" dosdgenerdhim @ﬁpn@y@wlﬁw@ tsrs heweire aofl theniabortersit ponedures
utﬁfgrle!i bf ﬁ}% gsréﬁt %@ﬁtﬁ n %MHJ: %{olé)c% arr@ﬂcl%eg}{c%ymﬁg(ébmloglcal and

osage can

reccnﬂlbmaIdUBNAp h@tSmIquam ISuchl te&t\hrﬁﬁudshﬁe Dt.ﬁbﬂoﬁgﬁ gSexplamql(_ih in the
E. et a e

lltﬁiﬁnm%rglég?r: gli ??%?npé‘a Riglest glé?ra}a&u% |1%b§ra¢01mMar1ua)l'bSqnblook et
al DerR0g oﬁdﬁ' MbRLLBE Bgﬂ @ﬂf\?&\éﬁ@ TRYAREbel, R. M.,

adjust’ed |n |v y to provi |C|en pl-asma or
edbf 1094);| Aawsabel adfal. 1 Marmat Pmdaodomm‘do}enmla:t B1oilcrg3yu clhaWiley and

S PBERDs ATnBlant BB A el VoMol glonin.

'JoﬁﬁCWilé%O&a'S@hé ONewb Worl€ 6(@9@@ e\%tsaﬁt&d alf, f%do&bmahf DNA",
dat a sages necessary to achieve the VEC depen

Scigntifigdfvicdioan Boeks,abewr Yerki Birrem @t rabu(teéS)o'fGenome Analysis: A

LA B AL 28 BSREERal 1y e e

Ymkv(dQQg)g rgﬁﬁod@ﬁ@ésnasb \semﬁﬁm ﬁf U ?ePaomwst :4@66}89?*3& 683,202;
t e of e or ural i

e 903 SR o 08T, Bolbi st sy Hobrnok”,

V@lﬁfﬁ%ﬁ i ayss, TOR SeY | 9@43V‘Q'§|}lfllﬁre 8F Aﬂﬂhélscf‘e‘ﬁ#r A i\/fanual of Basic

fected or dim nution e di sease
T@hmuqed'elw Freklenegiditely-1afs, &. db e Tiard gdltlbﬁ“ "Cutrrent Protocols
t ent qn .
in 3B e VRl hesdse fd: e sdrtBGPoRoen e el e thasic and
Clidi€al nBﬂﬁ@ﬁol@éy"a@ﬂhnE&'%ﬁ} I RppoO{oBe&l 1%%@ Pﬁi‘zzﬁf( heT (1994);

prescrlblng ySI Cl an, ositio

Misheld eand Shu@n@d@h 'r'ﬁ@;ectqdf M@hﬂ)dsem Gdlufar ebemtuedogy, aW. H.
Fr@éﬁéﬁ 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. J., 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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or di spenser device, such as an FDA-approved kit,

whi ch may contain one or nore unit dosage forns
w@onwrasning the active ingredient. The pack maRCT/fI@006/001263

exanpl e, conprise netal or2plastic foil, such as a

The. pack, ok spensey:. de 'c [ he
MAHoRk R fipard (e PREKe Rk B30 SRR Bicdh A ELOBRY MEgheic ot al,
"Sracdgiatr fodi Bloesis etturttmu@xe aﬁayCHArsaeﬂnmaﬁoowmb@m&y ®ourse
notice in a formprescribed a government al agenc

Mgl S5 Hh s ARG P of BEh sk incomerateq B tference as f ully set
fomtfa{etaﬁe@th e?iera‘f\’{?éf&rén tatrgg ﬁder et%to%ghba&eth&fdocu nt. The

~approval e agency o ormo & COmposit1ons
prboardumsrthcremr are éﬂhevadato)beatdmﬂ ke at therart aﬁmbah*e podvide] for the

eGSO AN nadt gt PORIeLPY PR JLvigle b tgerrgjated
hé?éin® réRRmey.ed product insert. Conpositions conprising

a préparation of the invention fornulated in a
pharmaceutically acceptable carrier may al so be

prepared, placed in an I L.at e container, and
| abel ed for treatnent d@ﬁ%ﬁﬂ?h@- ated condition, as
further det ai |Bsromvs o kﬁoﬂwkhnbgufgmuﬁyayated that
~the resent dnvention al so contenpl ates coating a
sol | esé? OYHBE FXPREERT 3as harted REt &b orderpier pecertain whether
mg{ @gﬁg&ﬁ&n#{gmﬁatgﬁgkssurface as used herein
urface of any material, including
gIas&b&tER@ALSsﬂﬂhﬂﬂEH&ﬂ)DSlyners and like. It can
i ncl surfaces constr@%é ut of npre than one

P PP BURSIE NG B B oG PP st seven
ceiBheRSs aldBCHKM. t OFRCI WifiRCRad SIu O 8RY aﬂeﬁfﬁ?ﬂolmo%ntaﬁung

the art including spraying, wetting, Inmersing,
‘pddyaspilagideguisert gﬂ%avmtgtmﬁmd@em@om e, pmmrcki agis known in the

B R el P BeRCry P SolhR e e b

sol i Broegih selugionTprépi@alisieSESGr diffvent &@félﬂrﬁﬂuﬂﬂﬁlsa&ér@ ehdred.
as nonol ayers or nultlple | ayers. exenpl ary solid

The firgcolytion: copigingd ledave/eml inyoslehie Sommerdaiis evailable from
Stgﬂl% PRASE e%alb%@ﬂ%I ot %@'@ LDIARO r-ﬂ%r ée%ncg\nolutmn contained

xtTta- cor pori ce or 1npla
L0 mngiinhntydglabiniinddD e ireludinged findl concepnyitiobp LIV Unh éndadiein

fo | ac nt.in human body _t hat not a |ivjng
depaluetiion. T ﬁi“ﬁﬂ selitioagonseine r’r&btrgﬁyf Sy iR clpmmercially
adanmarft&n | 916 B A& DAY T Clrhibo (e Nukfi: P20 £25 Snt BB, h@t{@ fourth

been processed so that thelrI|V|ng ti ssués have be
sofigipntcantained . 1.QAmgAn! phxanpyaain indpB W mhidmg:aaﬁnzlde:oncentratwn of

sM'RES %Siepgotem 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 Petri 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.
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that their living cells are renoved (acellul arized),

but so that their shape is retained to serve as a
wao eeoplosa2eo f or i ngrowt h of bone from a host. AspPEmui2oeév001263

exanpl e, naturally occurri®dg coral can be processed to

yi el yapatite preparations that can be applied

to tlg]gggg'gyfor certain orthopedi c and dent al

t herapiigastrafddl iimpFigdes CBA-B d Da-B) tied tpreteids were adsorbed
.conprising artificial components. Thus, far example,,
differenily e %ffqrwerﬁglp%ﬁ herast sirips eprprding e thegad jahthe different

. ents with the solid buffers of the present
re%’(lﬁ@%n @%rﬁ&prhe solid buffers nmay repel or attract

speciNyaglohipdaoh pproodrel Pisycooyanal heas apirdR. nihilefthestift of the

helial cells in

soetd GO i epSncPa) e bR Gae oF GuYGHGER Jergpen halive and

 deHSRRIBrotlP S Rihek IRLATFRERS £IBYYa LB sngfpg %ﬁifpfdiftt&%gce in

present invention to achi eve beneéficial ect in
spatigl alisteibutiom off abserbatoepisanfuniiarhof pIS slemg the geltatuip) is observed

i bl i ' f the.soli f f th
fof PR St RS LR PRt BBy Tarturt aces found in
t he goNCIUSRON dental environnent. Surfaces found in

medi cal environnments include the inner and outer o
aspebhtesdistribatips @f aj protoin i at 3 gragiens iresests aypropgdy which is

i i ed. f S,
ofPEOR, Rt A0S, Aty RERRELTAIBSP py BRI of e
proeedi.cal use, including scal pels, needles, scissors and

ot her devices used in invgsive surgi cal, therapeutic

or diagnostic procedur € %%@zfl Iters, inplantable
e dRegibirBbeYibk 6 prdidthd o5 é%l%&hﬁ’aﬂb aPéo‘?&zfig\gﬁﬁﬁe?} PH

cat heters and ogher devices for the renova r
delivery of fluids to whuraerersticartificial hearts,

artificj j dic pins, plates and

i npl%%i‘ﬂmygﬁwﬁer tubes (incl uding

ur ol @@l fiepararion:bA kéctdngulad BRSmb& ReRtdiAdE® Mot Sompartments
peri pherably insertable central venous catheters

bydplcpgi BV atlhBieabines, ofggned ram 3 gimchicl padbvacrdrmiderkased gel

sIRL Ekeﬁllﬁét?at&?[d ﬁgg{egg VBNOYR &l @%%giaﬁe;c{\g{ %q&it?&%f 10 pl of

cehtral venous ers, arterial
Inmbilicendr (Amatiet)ers; SwanmGaizm eatsatfhter P! i yil TEMED
cat hefers, peritoneal ters), urjinary devices
(1(1.%% i d%naol_gs%&arﬂéfwﬁ? .35512(? yiepstileaide. Qe gel pyapibrge was
I c c1ar . Aalr . ,
P B A B R IPURpILT P M SOOUAED SR the piber gel
membrang wiae popsred Horp ¥ ;(bio Pohrsetangide svithdimmep bilieea} t

B B PARF glRCA P EhB s iotved
doubly deionized water (DDW) each at a concentration of 0.1 gram/Liter (g/L).
Experimental Procedure: 300 pul 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 ImM 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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artificial joints, artificial |arynxes, otological
i npl ants), anastonotic devices, vascul ar catheter
W@er®522¢0 anps, enbol i c devi ces, wound drai n tROEHE,2006/001263
hydr ocephal us shunts, paceidbkers and inpl antabl e
defEﬁngkggprs, and the like. O her exanples wll be
readi |y apparent to practitioners in these
ar t sASUefregimgirfeoafittie ierpdrineenttieti sodibticenivi the arigdit comphrtsient 2
so the inner a oyt er, aspects of. pieces of nedica
o35 Sl rorbameRbrhegtier ntiied abath ki SlorERE fom

thi Rokubthell @dkbibakicd 6 G8thjddebiSuah pw&é@ﬁ&@ 588t B gttédﬁiddle

counter tops and fixtures in areas uséd for medic

coprseient @s vhiler thergmapdrerdly angdédden obgspendaiuthe torbpstments

Iy St ] espkr.at o reat nent s, _

B8 A FhEn SRR SRR RUAM of RERE AR piksr 1% e
ardrti@ badi badul hidd selueiofl 00 TRESIGH Bed. 3 ) raxpdttvely, A4 SRistrated in

included are those surfaces intended as biol ogi ca
Figaieders to infectious organisnms in nedical settings,

such hel . I

i o S8k sy FARAERR, B G ARESINE diPnitRI R PuliEf o me
midlen compatment i o€ dhe Vauly | coirpactimenio thambes edésatbed above had a

tecial for naon-latex surgical gloves, er such
i Pl mpine-ALF Galo: Rehigelr ol e GEBise apsariacs 4f agpuch
1o9RP EStceRAAHINEN InyBelobiN AN SR oL Ruirlde lléﬁ %ﬁérﬁg:s eA strong reddish

Addi tional ly, such“surfaces ‘can include t
coharwastabsérived axthe compartmertdatededot whidcheon@ittddhdagidic (lmM of

appar at.us .fo i n.areas ere bl ood or.pody fluyids.or
SRR ion G0 itsRAEE S Gred RSfinbns 0 ShoslihiEhugfoted.
A Glrb@f blaishioale Svds &badreet tnahd eahpditrh &R NARE A DG hicARShtaRRE the
out er asEects of those articles involved in water

bagigr butfes A{ mdh solition of SkRISagl arfdd wdinte rwhieh javlerge, pastien of the
rij i nvolved in food processing. Thus the
ﬂ%@@é@ﬁ?j%%@%%?ion envi sions coating a solid surface of
a f CONCLUSM@Nage contai ner to extend the shelf life
Surfaces. related to health can al so

of its contents . .

i ncl‘%‘ﬂéﬁ‘l‘(ﬁé complete edistihntiop agd separatios of the dwo ieglpsechpiiogpins
oRbiréd b&RerhdVy WRAdikardf M WilRg ih e E%n%%rhh&ﬁs separated by the

sanitation or disease prevention. Exanples can heT udre
Infobdihepr owedsineg. equi pnent for hone use, materials for

infant care, tampons and toilet bows. As illustrated

in Exanple 15, the solid buffers of the present

Invention may be used tEXAMPNES® the anti bacteri al

activi t%( of .a wound dressing. Simlarly, the solid

buf fiesiollpwing cxpesisrant Wag\ariddoputnteydiseonstratg the feasibility of

af%gﬁxy@gra%éggﬂﬁgﬁﬁﬁﬁlﬁoﬁ{d.rrfglncty?)fi)tleils\ﬂ{ictz igroité]m bl & %Vin%l fg}lcrhoning
cell.

MATERIALS AND METHODS

HeLa cells were transfected to express GFP in their cytosol. Following lysis,
the extracted proteins wére 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 iﬁ a solution
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In accordance wi th anot her enbodi nent of the present
i nvention, the solid surface may be a m croscopic

W@ Ri0d®52220 cul turing hood, a Petri dish or any PCTHEI2006/001263
suitable type of tissue cuB2ure vessel or cont ai ner

no it [ e [46 r
or LRy b BoBhdryo L AL SR Al 8 L0 BipBRAs rated i
E)aﬂwtzamnab@ns) nwh@ Imbleitihelepol9horylamider @fwtivn was allowed to

inyention w |l cone apparent to one ordinarily

chepiqally pofsunerize falllQWlag IRl aRgreONHHISBENSiOReOti the r@mtw@ beads
t

ATRISE 1 BB LI, o SRMEDhBef, O | SOl pf the cls

atiasipelc ﬂsamsblvbh do pthesbeudsi n\ldat mmtums ofiebilneatieteads was then

veand as cl ai rred N -the ns_sect | bel

oG Be G A SESURSB GPIUoR (e FilLFGARG Srlppiee g mber
162800 BRpadRef s sﬁutﬁaw AW ihtftabsuti@l bywmﬂe cells and the

exanpl es, whi ch tog er with the above deScriptions,
beafls, aad phowingtbe agar@emtp aol ta ahowolb 1G. ndtceld gn ferth¢tonith a bead

n I nonencl at ure_used her

Wi S aved s ol Badatesdatt T Sorner AR lis, 2° Fiuorescence
Midiy&0pé, ArissGerathiryrend tidl cﬂhﬁng&éﬂﬁﬁtﬁﬁht@cﬁi of the GFP was visually

m crobi ol ogj cal and reconbi nant DNA 't echni ques. Such
andpbptagirplically Elopﬁéﬁeé@gﬁll 3 pigsl ofi30eBinest he | iterature.
‘ See RFs gganpl e, "Ml ecular Coning: A laboratory

nua %anbr ook et al., (1989); "Current Protocols in
I\/bI edulmy 8 slendy' Flg(u’em mésCJ thel fluckersserivel inteRsitjMat thedpoint of

aprctiiof EFIT s e bobiras AN i SoREncroa] Mimrsfollowing

- in{VRI Yhahthebhd 881 ke Eﬁt‘iaﬁ ghtﬁnil\ﬁ 'ﬁrtﬁg g al nfediied hPtime zero. This

Mol ecul ar Cl oni ng" ey & Sons, New York
m@@geé)mtembs @moems aﬂ)r a mafer fadsionzofi thOIGFP. irsicevelli fA081mllar

rican Bo n et
lfA‘Hg enon was eP/ yrabéﬁ]iﬁ Vth Were a aclkygﬁg %Relbej} S. CoI d
Sp ri @@tfda Eithrrieiim&'ﬂlﬁ similaPbess ,ha{)ﬁg/cb’&[ﬂg \1((11}9 PB3=7 (not shown)
nmet hodol ogi es as set forth in U S Pat.

did ngbshayy aiy ghages inghe distrgyfiogppiters quQF% 5 calig attached to the

bead i ol ogy A Laboratory Handbook
%%’gr?esg‘%?l?ﬂwg&veﬁ E, ed. (1994): Culture of

An| NEONCALUSION A l\/hnual "of Basic Techni que” by
Third Edit]

o P oS ot GBS iSRS g5lo4 o emEastiaty it 4 localized
prgﬁgﬂ %@1?1;)'] %cacﬁmlula@m}gﬁo&r(l)lggﬁir%béztgbhEﬁ(ﬁh?%sx‘)ﬂ basécg @212 pH pa ‘Jaffidning
maya hg dnduqed valaklivieg cel g@d)that it is possible to generate a concentratlon
gradient or a localized concentration of an intracellular protein 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 to cause redistribution of one or more

proteins in a living cell.
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M shell and Shiigi (eds), "Selected Methods in
Cel l ul ar I nmmunol ogy", W H Freeman and Co., New York
W@ 1®305227@vai | abl e i nmunoassays are extensi vel RCT/IL2006/001263
described in the patent an@scientific literature, :
see, for exanple, 3,791, 932; 3,839, 153;
3, 850, 752; 3, 850, 578 3@%&4@%4 3,867,517; 3,879, 262;
- 3,901, 654; 3, Bfedd éfipHInIptoraxicity &, 20s.c2id; 4,034, 074,
4 09 ,.876; 4,879,219; 5,01 1,771 and 5, 281, 521;
P GEPEBRITHY Va8 PRifpIDISddte testthe cyppxigity opBH madified surfaces
Onjgégﬂ& AC|d Hybri di zation" Hames, B. D., and Hi ggins

eds. (1985); “Transcription and Tr ans| ati on"
I—landﬂA’B]RD&LSa’xNDME@H(H)S J., eds. (1984); "Aninal

%I SR rSS TRe 4 1] gty Ok i Ly mf ik
c@lﬁalhmel\/tgblewﬁarimﬁldbyirﬁg (aa?'le@ﬂlho Bufferk)l 98/h 88ldhaving a

thods in Enzynol og 317, Acadenic Préss:;
dlffﬁ'@Rt Prldtue thespreged@mg gﬁé bY@bQthEE unild Wysplcating pBtke first dish

Wé‘%‘?ﬁﬁ{@e gmgfa 130 ngrgfg i ljf?elgAe L, aﬁ %at%lﬁwg)rﬁﬁea ls<ec%nd %1511 was a

piCHasagheande ahobmneTMfAblmLfaéacgheat e YeoRlng S m@métalbdlslca}dk a pH 5
Press (1996); 0 ich are_ incorporate
qﬁ@ﬁ@%@r@?bﬂé‘l‘? f bfltfrﬂr gel gt f-omdhthg cpaiing olcthe, emﬂgélﬁbws a pH

17 &% &&M%ﬁﬁgﬁ t hroughout this docunent. The
proce ures t erein are elleved to be well known in
t he B cohidg avas ppepasdddecstdnalard ptdymenm&mmenﬁhoctsf astih&nown in

o naBF BAPARO O BBy FGPL-ERd 1 RRAVBEEARdon

Distribution of Proteins in gph gradi ent The fol |l ow ng
EXPeri MeENt Was_ car iMEsANNE bﬁB@fFﬁERSUQEBﬁﬁF” an
Vet NET] prglsei N COMRPr | $€ gpeciTiCyrpH ghar ggler]i SThGs.
IMATERI ALS YD METHODS Gl pr epar at pon: [Fourg | npbi Ig ne
gek.ost r|i ps2meeasyri ngg appr ox9 nmaf el yosevdn centi neterm
wers.g0 uged. 2Bach| st r0p was dat fromoan gnphal i neg 331
conbai ni ng29ol yacr ¢deam de based geld havi hg ta pH 331
graddfent fidm 4+9 pPdepared%s is KBdwWn |i n thhe art filhe
mal80(é\nrt ai dbd 4] % 881 ycher VA ani de 2dhd 5% 147 476

1 &8¢r vl an?lde cr 0ss0] j nlu:\rlxll2 Pt ot €8h _sdl ut bn 284

p_y_é%&_y_jti o Four 0 f ey ent? pr ot eilB8sollut | ﬁﬁc wer e237
ne &hGr dd 'lq'\n f I'Qlenlllfl \nfﬂed_ 335

t tration of 100
“ﬂq}lusgﬁé prepar mﬁqﬁ&r ?r%f by ayld%10115%615%%\{;1‘ai;e{)lfl}l avmg A concentration o

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 came 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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shi f As efaytteesesp foaTalfland apéxtctapesid @ﬁfju):z IS 3 ipblldét,i N0, and
rve fo ogl obi n between nati ve _an enat ure )
p% Aa1 Brereells Yepyilin %Wie}twvgfm'}@m tage ohcomget withy gheypH copfijling
. (i : . . e
S o as i Py R Senfleaft Sl ity R Beryed cven afer a
probmged tohef it intbranadiatépHarabes (jortb¢ singe BhipHde9Raitime dependent
Fi ur es 1A;1B). CONCLUSI ON The distribution of a
to%l’cbt?éﬁ N SFWe%' pH gradi ent presents a property which is
speccONTIIOSI@ERCh tested protein and may be presented

as a pH characteristic of the protein. EXAMPLE 2
Redi Bier oy prigmets thatoves ehanged ostheagelfetvanthetoanmsition of the

aﬁ%@fe&s‘? &ihed {he@él fsh\?ewgttaﬁfeiu%tdiercasqu'c\e@l-lrsEsF(e)laﬁlﬁg, r'?‘cl)\I E:lease 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 concentration 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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Gel preparation: A rectangul ar chanber was divided into
three conpartnents by placing two gel nenbranes,

wo ooomesk2as 2 mm t hi ck pol yacryl am de- based gel PGI/HI2906/001263
as illustrated in Figures 3A-B. The gels were prepared

. AN (
in o BECERMAL ool 3 BRI 5500 WARTEE SR gy e et
efﬁctscﬂthpclatwd)ﬁmllckkaaﬂlj atard b&dfinke taumdybyasditdbly odifigeg the pH values
ne wa repared.fo 4 (acidic, Polyacrylam de

f&ﬁ ?ar“rFrBBFSh ﬁ@@)coﬁﬁﬂt“{gn eBHﬁ%r gel menbrane was

prepared for pH 6 (basic, Polyacrylamde with

| mobilines). Protein sol ution preparation: Myogl obin

and Phycocyanin were diEXAMEBHE M doubly dei oni zed

(a1 1) . ExpelOReny B BliRREeo st P i " o i

sol IMAXERBSL S ANPMETHODSe central chanber bordered
by the two nepbranes. The chanber on the acidic side

was Horkat sellsh {-lepedifr-flavers graivn shRBML| ¢ sepriemenied with 2 mM

LRy S, D S ST 5 18 o

wevasedpebdd dodiasying bed satfaceony tdeggibedt foreyeadf tcells hereinabove
sevef days, the chanber was visually observed and

(Expupiestot ogr aphed (top view) using a digital
campgpsOGERI-TS At the begi nning of the experinment the
solution in the mddle conpartnent 2 of the nulti
conpkablar® belophlagibthe cdl swortabigyd dath Gase¥ohafgotal dellsk atctbl gmdicated

esul tin from ance
o 881 B Re % g B SO 5 REEE T EriE iy of the surtuces
ha®Digr1awtaie hig vahi | e there was hardly any col or
observed in the conpartrrents | abel ed 1 and 3 which
contained the acidic (| nMl@bled utanmic acid; pH = 3.8)
buf PHr and the basic buffer (I mAB4E (hawws) of TR S; pH
= 8.3), respectifvel ylhasgrillustrahouisn Figure 3fourks
illustrated-in |Figure 13B, by the engb of the 90
expérinent, thel soluti®n injthe m dal e coppartnerdo 2
of $he multi conpartneit chanber described above had a
much f ainter - plor res@lting|/fromthe
conbi ned ahsor bance of%a mu¢h | ower 3concentrati on3 of
\/an/afn nleft therBin Alstrong 7

{
reddish color vias obseg\/od in_the r‘ﬂnrpart rent | ab®l ed
d—the 29! dic (M of glutamc acid; pH

= ; irhh o laran nn on—of the 80

C 1 ) IIO/II A T AT 3\4 PUOLI T ~ A 0
WOEI@%B” m gr at ed.

EXAMPLE 6
Absorption characteristics of yellow fluorescent protein (YFP)
MATERIALS AND METHODS

1 pg of HI299 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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A strong bl uish color was observed in the conpart nent
| abel ed 3 which contained the basic buffer (InM
waodoapsnm of TRI'S, pH = 8.3), into which a | arpeI/1L2006/001263
portion of the phycocyanin3e grated. CONCLUSI ON An
al nogksopNy ete redistribution and separation of the
two col ored proteins occurred governed by the
di f &y ear hetsagal imeEigure fhe pdnpase wérf: %-lgeq@amdethe tpjrongest
menbr anes. EXAMPLE 3 The fol | owi ng
m£m%uaﬂ§§ﬁ%ﬂﬁ§§hgzrrled out to denonstrate the
feaS| bility of affecting intracellular distribution of
a cytoplasmc protein within a |iving functioning
cel . MATERI ALS AND NVETEREAYPEEL cells were
transf Wi ng
ysi s ﬁ%ﬁlggleé('qflgag%l? prb gﬁé"& ’J”D’?’é’r }{é}s/‘{ egy%y fo ge% : m ne
t he Pid fo&@mmg ekperaméntiwasadesignetl ahi @deoto hivertePwhether pH-

rotein escri.bed,.i n Exanpl abgve, The r gi o
R R TS P Epiaaerp B E0I Wk A eier nfga pH
codroliRealibst@id he peak fluorescence on the scanned geI
stri @E was found to be at about pH =9. Commerci al

pol BERMEE ANBMERHORNS a nean di aneter of

50300 i bt o B 72, e e PO Rt R B Gas cast

orC1hp bbitom@rof af Ped@ IdyehC rA It emﬁm@mymm& Witha @h nddnpole size
(prepared as detailed in Exa I'e 2 hereinabove). The
(comistaialhepyatipblsoligacNyleans, d&SAowat Plivedhas chise sapiact with the
nerize follow ng which an aqueous
Suglﬁgégaepn&s}%?n(}o% %/he resulting beads was added to a cell
c ul tAsespefisiohef 68lmilliwl yeastesells astidsng cibire nfddiven (Rosiedl Park

EShID BBt SRS, B b 5075y, L Sk i

th8 @#rDgiSh aRd tid Qs (PWIdFRlot seBBRP I8 sif ﬁBﬁ'{lsogﬁHethMé &f the six
1620019 Bi orad, USA and having a nelting poilnt

how sedimegatia) pastod; He cells Isretainechwith Faysan Bhw. al | owi ng
thehﬁgggg‘ﬁ to cool to about 25 0OC. A cell in contact
was observed under a fluorescence
m CIIscRshel OX dOSTEIR cdufitbd as S 10&RnAIG 0K CIRBs total number
ss, Cermany) and the change of distribution of the
OfGF#SWe\% sual |y

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

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 bottom of a Petri dish. A 10 pum thick nylon filter with a 2 pm mean pore size,
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and phot ographically nonitored over a period of 30
m nutes. RESULTS As may be seen in Figures 4A-C, the

w0 bwonscence i ntensity at the point of attachr@&niL2006/001263
the cell to the bead was aBout fifty tinmes hi gher 30

as.'HeQ&h)%ﬁ iﬁ ‘ﬁxlaﬁlx .en@ali)cheE W@g Rg&:&?ﬁbg@@ c&n%f‘ vﬁtlﬂech.é @q_zgéc%l of the
intensity 1n e cell”’ as asured at tinme zero. 'S
IPfeelagen. el mixtira sf EyCat tld0ntmstsfimicroditerppmat Yeashcellodl mﬂllioré/ml)
A sinilar ph serve

Su%%%é% g} @5 ntalg of §5L}~H1Eﬁe Rstiunnyed plagel s Ré@&%@} top of the

nyFADESY arRXRE Qi sKBRsSin¥italedSofh | REo8 8243 HBaMI #9700 Bwing
with pH=7 (not shown) did not 'show any change in the

theliiseubation ipsrioghathe equtfursf megion rwasedalngpled f(&cﬁ@@briab colomies on
) | b d. T .
R A 6 O Y PR LB i

dehdcél caed. protein (GFP) accunul ation or redistribution
mechani sm based on pH partitioning may be induced in a
i vilRESE&IS and that it is possible to generate a

C°”Pﬁ§‘%5&é+eﬁ% RhRAWRIL aQEctdd hoFR) Liéﬁf}c&rﬂ%gﬁtcéﬁ%o%li was
an intracellalar protern using con AcU Wirth & materi
observedhj ect whi ch has a controlled pH at it's surface.

- The ' | so denonstrates that this property
can ggﬁﬁ{*‘ﬁ%iéyato cause redistribution of one or nore
Pr ot Bid@slf & thisVdxperidehd d&eVRhE tﬁatﬁ;aﬁzf%ﬁﬁlt SSIRRABich were in

i
cytotoxicity of yeast cells This experinment was

coptact withdht ¢vtotows tagetievary kidled cwhareasfthpjeasbetillsivddch were not in

t Ils. MATERLALS AND NET Th )
ot S pRnetER Rl Sfenk TnhrT Ao, Thiore i & i, prmgriment
fufth& demonbirstk tMaM@ﬁbétbﬂmp?@eﬁ?'of\tﬁe_tﬂH toRRIMind fStrate.

(acrylam do buffers), each gel having a different pH

fromthe preceding gel by about 1 pH unit. The coating
of the first dish was %ﬁf@@%ﬂﬁryl am do I nobiline(tm
0

buffer gel, the coating € second dish was a pH 4
acryl am do | nolpH indeéddaytdrokibiey irQRlrkat defis coat i ng of

IESTRERIE RN SR W
folewing dkpbriment 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
héwing 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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11 acrylam do Inobiline(tm buffer gel. The coating

was prepared by standard pol ynerization nmethods as is
wop@wrs32m art. The conposition of inobilines | BCHHEL2006/001263

forth in Table 1 her ei nbel @%. Table 1 The nunbers in

table 1 are given as  ypng material (having a

concentration of 100 use to prepare 10 m of pH

sol ution by additi ofyrofoxioldffeclof2Ndfidd i on yeast cells

s pONRBESH et MTEbEehe FPRCHET A ERRGHEN) lpdic (anionic

chl rbﬁiacﬁves PUBiesh Wik syl %uffa%] éﬂ@ée?t” 5&2 byffering

-7-1) were 'placed in each of t
cap@lﬂl@ %@smtym»ee df films ¢nastsbof psnbstrate hiegdp(ﬂhmathgﬂaca«me inylon
or VG b B bR b L R BB b
cyfR6:8t db Bhawticifal dnavik Rendrhley 1di Hainedn Q:@ﬁa@%e fele@eodé ﬁﬁfuel
cells were stained using ¥ pan Bl ue and t he nunber of
C

cell expplieations. T\Ja%f@&mnaﬁ@acmb seawwedpegformeéew@mrtaabw@ether.

the cell nortality data (as % of total
Ngﬁq%l%?o\%(lfio €%i ndi cat ed pH and exposure tine. Table 2

As MIKEIE&ESIANDME&H@DS at extrene pH val ues (pH

3, pH 4,. pHQ 1 cel die wwthin a

rel ak w@w Jé‘ﬁlﬁﬂttc Fﬁ% @[S) E‘b‘%?raYYFr pesitgdeonq lom square of a
nafiBR t EPhhbiah SHPRbIRE e(é\lﬂld?\'ﬂ 1 ﬁrlderﬂg!n%laté&o embrane Sigma,

significant. cell toxicity iIs o Served even
2786t~ d)EQ&;d I iomder tAtdlffﬂttee’nate dble‘a&’een dHeveaiduc@d(de_ﬂs tthe membrane

Wit el el oFREPrsTRG haG gt Fape b

chargegdui st he gels was the conp05|t|on of the
acrylam do buffers. Since the gel is very stable under
aqueF@lﬂgwsnmmlﬁgmnn@ Peraus o gie rafipnkmoere tan o laghnwere

de%‘?:gsos Hﬁlﬁ?{“k G ure medi a can be envi si oned.

erefore e Ce toxicity as observed is nost
probably due to the redi stribution of ions (charged
proteins, hydrogen ions Eota33|un1|ons and ot her
intracellular ions) in bn contact with the

fﬁgf Z§Se?:¢ thﬁct@ﬁotggf&tﬂf%zh cﬂgto%%lt}f/l(ﬁ”%rgﬁm%l s used in

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 pm polyester 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 um 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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This assunption is further supported by the fact that

if one conpares the conpositions and toxicity as
woeb®ensed at pH 3, 4, 5 and 6 the concentrati oPCDIL200v001263

hi ghl'y aci dic conponent is3&l nbst constant while the

t oxi g eéé W A€ Koy & 9id bGast lam-mﬁe%s%‘g? 188 ?)S the

observ aS|c sl de wWhére"the concen ion o

inctiporadioh basf c cpiffobusansulgivaiges awid y sd;altghtl(pr or PH of

ity R oy T iR A e A RReeR e potings.

t oXi MV(Y'/H’P/SGQ( 1 ey mESIH dste? foadd £ PVRSH &t b%llﬂefneémgmmc acid
anionic or cationlic species as claimed in

%hbtqtaltdmé coatimg|weiglt Ot hesop (HK9 piitipong) s mihjch thiaelry coat weight

eriment further denonstrate that
égc zifé cog}pogeerﬁ grgrgtg?ﬂ'i ty (del ayed cytotoxicity

ef f eMVCAEIYS6 B: Cadtitical todd VIEYHINSS Alitealifbrehiteatst

val uei n theﬁEH controlling substance or substrate in

cont ¥EYCAHE/R0 tGrel 10emepolyaster aser + SYEH of Péﬁ?ﬂ@n@fﬂﬁﬁhomc acid
SHE15 2 O IRRDLEEANOED Lt A 90AEIY S0y on
weight eftthée mcglvbmempehérﬁ is EXA@BhEMiTEf 1|‘ iﬁs of %HN:E'?EB%gd

S eVl S s go MY TS D i

SUPDPRFBAIRS Of ik dndNedd BableAll] Bhspe eﬂ:]%SHN HRESr B dﬁ”}ﬂHs

sodi um pyruvate and 10 % PBS. The wer e expose
weng grawyitodate Mgphafsaaewabrodesd:rmlbﬁdhé oultyreasds aaktmrated by

RSP IO i B DR TaPs ekt b i o

0.859 SaCeds@pl amlsesi@{@@um xirés'@dea_ BLISERLLG:85 % NaCl (for live
denpnstrat e h'@ﬂh cell toxicity of the surfaces having

bacisaamg $P 70 PAb-eropamlalipr Hesl haateniat i Bath samples were
m%l&%ﬁétﬁgf Z(HDP w’;%xinﬁﬁv \Jﬂlé’lﬂh@? %&e% pgﬁe%c? by c&ﬁrﬁ@gaﬁon at

5000 rpm for 5 minutes. The obtained pellets were resuspended in 500 pl of 0.85 %

NaCl and re-centrifuged. Finally, both pellets were resuspended in 50 ul 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 ul of the dye mixture was added to 50 ul 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 testing 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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1 mg of H1299 |ung cancer cells expressing a yellow
fluorescent protein (Source - Phialadiumsp. SL- 2003)
wowene/05223ed. The extracted proteins were testeprCT/L2006/001263
determ ne the pH regi on of 4axi num accunul ati on of the

YFP . . SIriD. -Bi [

o B (Al il S BR T SREUERF Bt cells wvere counted
followbrgs@tpokure tth ehes bibadtive rfilimarby2ifie Waywmgfmbdamen 0. I\Mulcgf the

it was scanned with a UV _scanner of a Zeiss Axiscope 2
dsje TV 2Kl i paniien Jurkat ells i 50 ol $ESn 7.5 40h dhcostained
ocfls vRrd ab RAR O e im ol S QI A v MR and dead cells were
obseckdundela fharescene mpicwseorte. pH i nduced cytotoxicity

The f‘%bﬁﬁg ﬁxper il_rrregt was desit gned |t n order to
| requires . -
i bt acgyind g MG Kk RSB vl D Tolevipe 2 30
mERE idubhilch o¥ Q%ll?_ll{agtcﬁﬂs M@ﬁfﬁleﬁaﬁnﬁ%@s P h%rfgflé)o@@ live

thick layer of p i mmobi | i ne Pol yacryl am de ge

(mavh®) eedls werstobservedhan wontroln MV CAHPSHB fdivs hnd MV COFHAS6/D
thick nvlon filter.. w a_2 nmm nean r i ze .

sl sl Knih 4 bsb St o e Bt o 0isBiath i oisge atter 1

midute bo FRub&nast MWEML/66/Asbiid 2568 Rimihies hiPGellawRfe atfhched
suspension of 0.2 mllion yeast cells in tissue

and indey dereer filies vesokedrvedagrdverori al Tissue Cul ture

Medi - W? < Tpl), . ed in

t he ggto E?Md? %ﬁégﬁ%%‘%gf cel s{ﬁl\/\gé‘%’ ?’e?tan\éy?'s’g%?a%’eg 58 |fr0m
Figire hand sTabkt 4 tHeecie bdloof irtdractiinkoh Purkatseilis rmﬂ’li abioand 56/C

erj.nd, the Ils e stained with Tryptan Bl ue.
ﬁl%@éhﬁ?@ffﬂ?ésg@r%@r%' dead cells counted was

approxi mately 5 % of the tgpgly nunber of cells

counted. CONCLUSI ON The nylon filter interposed

bBmeesn |t he Icel I|s amd the s fade ofo t hé pHs 60
control ljing substrate, preventafadddgupidctinduced

cytotoxijcity.
wo carrier 2.3 8.9 12.6 14.4 16.3 20.2
control 6.3 7.1 11 12 15 15.7
564 3.2 12 254 43.1 32.8 40
56B 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.



EXAMPLE 8 Differenti al

cel |

toxicity device In order

to further establish that direct contact between a
w@edo/osm2d t he pH controlling substrate is requPCBUL20@W001263

pHi nduced cytotoxicity,
cells to be in contact
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sus dlj 5 nild¥3% celll cul ture
, s 3,7,5/25 ’2—). + $00/646.7) 1364/30 (71.6)
AL RPLTERE 184S (6.3 dy 6628 29.5)
of 12 hours at 37 0OC. Foll ow ng the incubation period,
the Tad BHRremsbl s SR 3B 8PS Fedufts ﬁwwth?ée &g&&ﬂ%ﬁ as the
on McConkey Agar. The yeast cells were then st
peAFaniteger gipresh cellue Flgurepe&éﬁ-@r milustratteadctypiebl expariment following
r | oni es were detected and no
eﬁ%g‘#u‘% ng%t g%&&@gﬁcﬁmrt ality was observed.

CONCLUSI ON The resul ts offgblbigs experi nent denonstrate
t hat bacterral cells whi p};,,,mre I'n cgntact Iw,,;,,g,et ne
CYTOT 0%}, CarAENT WETE Ki T T EUg g WeTEas (the yl:‘abmi,t:I s
WNi Ch wWerjg not 1 n ¢ontact W3 h the Ccytotoxic Tt
remai-ned @l 1ve. The resultssof thi s experimergsq artier
denonstrase the bag¢terio-toxsaC properfty of thespH
control |l g substrate. EXAMPLE 9 pH ijnduced 359
cytotoxicity in Jurkat cells In order to establish
whet her pHinduced cytotoxicity occurs in Jurkat
cel | ,ON(ﬁeUﬂﬁ)Novm ng experinment was perfornmed.

MATBRlPheotNP BVEJITHCOHR 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.
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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:
. Nafion (commercial, Dupont);
20 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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A suspension of Polyacryl am de based beads having an
approxi mate nean bead size of about one mcron was

w@e@pased from a pol yacryl am de+i nmobi | i ne(t m) PET/KL2006001263
having a pH of 9.0. The beddls were added to one

i | 44~00: @,ﬁ]nk %ﬁ%ﬁg 1 m of tissue
?Ulétdlﬁglc?r%ﬂdmc uc1 hat™ the raﬂtl o of beads to cells

vvasCaﬂmlop@lyrﬂteelfymZO beads per Jurkat cell.

add ‘fﬂ%gvyg‘f'l% Lfég'tﬁfé‘é’d@@z‘ %HE’ %EFP‘O sl?fg

Al'i quot s

-hgmop }hé 9)@"#291 Strept.

ensi o

Betﬁﬁ#’gﬁﬂiﬁ@;‘ @d %@'V’i‘t&ﬁhtWotf liheke YREtaia Rlay Gsttd@neiiood Hgar using the

cells and total

cell s was count ed.
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eroff Mo
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¢lonigs PR eva

ﬁea f{gg t%s‘;laln%i’ control
qCytotoxic effect of Naflon Sul fonated
yI ene copolyners (e.g. Nafion) are acidic

(aniesting totud wgaabjndb inodgunged quehtsnths totdltantisnicorhjal and anti-

fungpletfrot GHE P
meRRUY "BhdWeRAr
sul fonated po

anhe«z%@tn |sz7«e plastéc

ooV o 3E

ni’ﬁswé%

es an%}é{weggmd? fferln

HSTHIS

oW Nng

gﬁl Ehe? ‘l’esteglmentanon

bl QvithnFAKIo AkaPRENEeSIheK) forB0hdurs in the open.
mer as an active | ayer.

isotl@xne 3010 arw} wes plaged omthe festing plate with
aglgac{gzﬁhﬁ ﬁ&ﬁa‘éﬁbﬁ }?3?*’@

oXi city

Nafion is no

&lg qﬁ}blep Of‘ E&OHIGS

Wap@feflwtéﬁi‘qhb(ﬁesﬁﬁlﬁﬁédnﬁbhgl\wpi tverfe dvafpaeed. | s t oxic to

cel | s.
PB

C oL Sireles BP AR e WA fisent

surtinhfizadeint Table 7 b dheetiectsiof ¢heastdeteddhe present inveation on Staph.

Al Foe Blidtoe dlr sheety ot M

mv‘éfiﬁ?&if' Bheski! BetalRblodf gr. KD ,E,rﬁ)v&tﬁ' afle FamMfized ¢h | FablEOC The

menbr
SPP &7

ne was st ai ned

P LPAeS

dead as seen in Figures 6A-

effects of the sheets of the present 1nvent10n on Strept. Beta-hemolit.gr.G growth are

summarized in Table 10. The effects of the sheets of the present invention on total

MATERI ALS AND METHODS 1 million Jurkat cells in
IeFSwer e deposited on a | cmsquare of a nafion

fnvd Bloﬂcgtéﬁlﬁhfe%s growth are

norert

microbial and fungi agents are summarized in Table 11.

Table 7
sheet Staph. aureus growth Control
(agents/ml) (agents/ml)
1 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
(agents/ml) (agents/ml)
1 <10’ >10°
2 <10° >10°
3 9%10° >10°
4 2.7%10° >10°
5 4.29%10° >10°

| um
Bresent




EXAMPLE 11 Bacteriotoxicity and cytotoxicity of
| am nat es MATERI ALS AND METHODS Lam nat e sanpl es:
wo a097/050220 sanpl es consisted of filnms coated onpEI/II2006moN263
pol yester base. Series BlIOAET 13, 15 and 16: BI QACT
[6l67 110 M POl yeSTghs+@SE + a priner| Fayer ofjgacrylic |
moditTied polyuret hane. Bl OACT 137 110 nmm pol yester
base + a prinmer |ayer of ggpld c nodified pol yurethane
FAaCtT Ve ™ Cat T ONjsGrem URIMHehsliAgHA | 1 Ca &daerblVOT DI NAeET
sowdrw ratio 4:1); | @babssmoati ng wei ghlt (a@busfhQ7 gl n2,
coating pH 4. 06. “QRCT_15: 110 nm pol yester>llo?ase + a
prinmer ayer of acrylic nodified<6llyuret harel0%
3active" cationic polvurethane poflgher in PVOHBblnder
fwwratio 4:1);: totad coating weight of 0 7’610u/nQ
Toating pH 4. Unch&i¥®’sanpl e was priovi ded azl0”
€ontrol Series M/ACBS9FIBGE A B and C. IThis set>i§f
| am nat es was based on the incorporation of
p- Tol uenesul phoni ¢ _aci d s#ubledfH 3) of
gpedry (di et hyl am nopstept hewt-keawlingr.&t €) p€ortiae acti ve
conponent of the c@aistes M/C HT/ 56| @gentid) nm
bol yester base + o2t + p- Tol uenesul bhoni ¢ aﬂﬂg_ga_l_t___

I
he total dry coatfdf weight 0.9 gsnd (-0 9 nfl
hich the dr\/ coa 4*\&gight of
#.6 gsm MVCHT/ 562B 10T dent |
illffaranf batech- /ﬁ*l -56—C:
€

5 I\V\.}II T |J U1
coating weig

drv ecoqat we
\7 \vAwvae q8 \ALAYS

HT/ 56 D I dent | & %;;ﬁfwf“ﬁw bl (;f;‘“f;e A di
batch. Preparationg ,,,,M ve and dead Bact eri al
puspensions: 10 i 3of |: coli DHS5 werg grown txp late
bog phase in LB bieth. I m of the culture was
goncentrated by centrifugation at 500 rpmifar 5

m nutes. The pell ¢é® was resuspended | n 100 ni19of

5 19 21

6 . 19 19

oSm
f erent

_"‘-I:hj

CONCLUSION
10 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
15 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

20 the films of the present invention. In both sets of experiments the milk was UV

treated.



10

15

20

25

0.85 % NaCl. 50 ml of this suspension was added to 950
m of 0.85 % NaCl (for live bacteria) or 850 m of 70
wae@psnpanol (for dead bacteria). Both sanpl eBCTHEI2006/001263
i ncubated at RT for 1 hour, 440ll ow ng which they were
pel ] ' ] f ' S, .
T ShES b SERN 4 H9TRE ks RO REjp I itk
Six P& edaverddritle tieefilnid e resehinmiventionh @b hhapehdiehstive
..were resuyspended,in 50 mM 0.85 % NaC . Stajning of
side prtacisr thoe Wik W airi batwesns Fshs i difssevep 'ﬁ@r?gwgwsed as a
[ f L bRodd MEMEADR B3Gdrh WthdrilirdBRe 8¢ id)s. Bach d
con @éb@?ﬁ?&e\% {)ﬁfl\/bfﬁgéul ar probes). lé/\'rrt h & m Xt ugyg of
the SMTa@¥3hea pldtepwarpiesied.min octled o sampansate farcevapomtioit sterile DDW

i ntact cell ranes stapn. fl cent green,, e
o T e, TR SRt B PR A o ShRS L o R
millESRARhE ahll YineRfoTk Whs BT Cxfecitieto Infrent® P QBinGHY  This

i odide and 1.67 nmM Conponent A was mixed with 2 nl of
exparigntgs Persgieditvigel odi de, 18.3 nM Conponent B. 0.15 ni

of the,dy. 1 Xt ure, ded . r].al:

cushiaRe R el it BBl b g e Py bt B
NafldnoR Rladdiet wekdtiah (19 érjl ePawshrieed; dosloggnizdd milk &t datibieids)

cells were observed under a fluorescence_m croscope.

waspysed fih exder foatestayli\ptabjlity o diresgerpaty £30| R Petiiglates peke fiiled
. ' i f —
thlg E%%l?;ﬂi?{ m@ he Ec%f]l'? Gt gk P&e\gzré?f:{wﬁtﬁaﬁ Sibrd, fsb Ok Qﬁlvle I\?Ilde

and I'ms trea for 20 mnutes In a
contdateld thomilkivo.aid tetivodrhthol. The thitdyelaenvasomed @s caditrol. Plates

activit s.estimated b ount i under flupresce
werfiaeg o B FHES ALITBIE ot iE dob Aoy Sk el dley TIT of the
platB 3k fsted. TortibeioRMPeBsafeRP S dpRehtR, §thElcMONCHhYRided each

filmCytotoxic acti Vi t\%/] testing of tilnms: Live and

dayd&heitogal vebimecef added bW ctasiessdhénod Vool g teirbodlisrvelures and
o PR TR PP S, 0,1

el ®o 1 nmillion Jurkat

cel T&ting ol MicroBial addYunkalodgenhe Thisawae tbstdl i Sumire agar
.trapped between an activated filmand coverslip. Live
usingnihe deximertplionwaedodh ddcorered lidss with |Sabyesigahygre placed

o YR R AL AP Gl SR T i g
plate vdttbadttive sidefdodwn: Kitllowehd svesiight inhebdtianian 47 86, the number of
descri bed. her.ei nq?bo(\lle, | ive (novi n%)nmcel S were
ol QTGS IO RS A1 SRS} EFFUBBINEIS SRS /G HT/ 56/ D
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 7.4 7.2 6.9 6.8 6.7 6.3

Film 2 74 7.3 6.8 6.6 6.2 6.1

Film 3 7.4 7.3 6.9 5.9 5.4 4.9

Film 4 7.4 7.0 6.6 6.1 3.5 4.7

Film 5 7.4 6.8 6.2 5.6 4.4 3.7

Film 6. 7.4 7.0 6.6 5.6 4.8 4.1
Control 74 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.



film which under a green filter (5-2) were green or
reddi sh. In conparison, after 1 mnute of incubation
W@ROOMNE2HT/ 56/ A and /56C | aminates all cells wWeCEIL2006/001263
attached and under a green4filter were observed as
red. Cytotoxic activity taslimg of WC HT 56A, B, C
and D. As can bemgen from Figure 7 and Tabl gg& herein
elow interacti oBaydf Jurkat cells wth 56/ A amd 56/ C
ilns differs fromlo6/B and 56/ D. Table 4 8.7
Ant i bacterial acPinity testing of Bl OACT 13, 885 and
16: Fol | owi ng 45P#i3nut es of incubatfion on Bl ®@CT 13,
50-70 % of E colP¥dells were dead. |At the salé tine,
D040 % of E colPYgere dead followijng i ncubafifon _on
£ ay, naot atltached t 088l OACT
j i-ncubation on88l OACT

I

5, —atrmost—at ':D%’@Ii eeHs—were ddad—Eval udtion of

— 1 " l_]?aqul,‘ ceo—nrpall o whco rffr ~al 1815:3 i il a
e dlt Lt dCTHITeTT It kﬁa &OICDC CCTT—S——vwas UL LA L ‘8»7\, a—
rgh—background Dy pe evel——Cytotaxie act:v:gisy
[esting of BIrCApL, {33, 15 and—i6—The resuttsyirom3
Separate experi fgpiiyy are 1tiustratgd betow g'ﬁTabI 5
and are present gdyas the number of [greem redgjurkat

i

M
D

cel s and percembage Of green overgii. Tabte gslab
her ei nbel ow sumarizes the results fromthe three
experinments as the percentage of red cells. Figures
8A- DUhq phh sesulis f the fl¢ iy tdst @t @) areeatordedt inchablegl4 hereinbelow.
exposure of Jurkat cells toZB%{)alc"t 13 Table 6

CONCLUSI ON | nteraction of E &3¢‘“cells and Jurkat

cells wtih 156/ Al anday56/ G ddyl 115 iaj T €1'S akyf OM BBdyB [aNTHay
56/ DVafipm |t he 5 Bl DACT, 13 15 aryd Seri [OACT 13
s 4 L+ : . ﬁ P
showed the highest "cytlot oXic angilqam i - gct eri 4l 68
act iN% | EXAVPLE ¢l@ Hactegyi gi dgh atiyjty of Naf ijon
and—Pélvacryvl am depH dels The fallao ing toxicity tedfs
wer- SO { or bhel b o Shcdrt £2n hefher | Nafd onl ardl otlhef.]
HIll ISP 2P~V V-G S-S ~ V- V=% 2= 2 I~
TP Y 8day | “9day | 10day | 11 day 12day | 13day | 14 day
Nafion
7 6.8 6.6 6.6 6.7 6.6 6.5 6.5
Nafion
A 4.7 4.6 44 4.5 44 44 43
Control | 42 42 4.1 4.1 4.2 4.1 4.1

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

Table 15
Total microbial and fungi agents

B (colonies)

B First Second Contr.ol

(colonies)

1 2 1 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




MATERI ALS AND METHODS Si x types of plastic filnms were
tested for bactericidal effects: 1. Nafion
w@ ewmoen2co al , Dupont); 2. Nafion (comercial, BUPOI0)6/001263

3. 500 mcron thick polyacHylam de with i mobilines on

pol yester base pH 10; 4. Sane as 3 at pH 9; 5.

Pol yur et ane fil m (commeEXAMPLE. 1400 mi cron

poyacryl am 0 ol yester .pH 5; Control - polyester

film Testi nﬁge)éﬁﬁftv %ﬁ?’é&?[ &ﬁf%fﬁ”esﬂﬁ!w@m@gt .

Bet aAhsstohd tsafieso Sater 7 i T :

viability of thesf:ﬂg};:’tct e?)igge \l/ﬁgh?tggt%eégé B%e%%ﬁeg;obd Q‘g%“r“’p lastic
5 lypination misthadsy Thedaminttes Feansistadabf yctige @diondc ofmponents in a

RS QY | QoL |t ur s spread on bl ood agar

s ngme{ﬁ!s('pyc ?‘2#19 6’%‘%‘? f@?itg \QI?t op. VB IS d’fvef'ﬁ@‘t%‘flkmh a layer of

P¥GEEtic films (10 nmx 10 mm) was pl aced on the '
testhp |late. with active side down. Follow ng
over 1€h OmpostoRs i K sirucwrepef lamimateandrer profvided| oniTable 16

havembew@dl uated. The test and control groups were

conpared. Testing total m crobial and fungal agents:
10 The total anti-m crobial Zwkedsati fungal effect of the
Geies 1 i | n®ajmsForeiipd (BTOSeRue adar( US| |NGuis Nerm) o)
‘sedinentation" nEedypdenyUncover ed pglamies (with Saguro
abar were pl &¥EH *ndolugnelygphosici n t hd open.| Bach aé {he
si x plastic fil rrEf“tsi’OOfr?ﬁ%Yx 10 mm) vas pl aced gn the
ol aPashy} pngethyimethaerylae) dowd  Fol 1lowi ng

g
AU
I

fsti n:j pTacc
ernight—retbati-enat—37-0C the nubhber 82 ¢al%nied
s—evatuated—TFhe—test—and—control ghdups3iere 9 24
conparedRESUETS The—effeets—oftHe bheetd2of the! 100
pg €Sent I Nventiom on-Staphauredws—giewsh :J%ﬁsu.... .'7‘%*
in _Tabl e 7. The effeets of the—shegts pftiif preaSept
3 M 1 T'\hfzzg

inventfon on StaRRove PR RIO™ T ar esyipeat i}ﬁd B

8. TiweotafthieGEs iDfrahBiad Rk, R-Thtid SFEnPLEvE Snpbltl e o

binger; Bt-rappbximBethikieamDhictong T, -AhigineW midlo o3 1l FléyZER/%)H 1der).H
Tabl MATERDAELS AND METPHOBmS sheets of the present
i nvention, on Strept. Beta-henolit.gr.G growh are

eternunation 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 results are set forth in Table 17 hereinbelow.
20 . Table 17
1. MVC/HT/5 8/11;{5”1 glg
2. MVC/HT/58/AY —pH 5.0 5.0
3. MVC/HT/58/AYTCG — pH 6.0 6.0
4. MVC/HT(58/AYTCG —pH6.0 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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summarized in Table 10. The effects of the sheets of

the present invention on total mcrobial and fungi
wag@nns22ar e sunmarized in Table 11. Tabl e 7CONGITBI20M/001263

Bot h Naf on_and sheet no. 34f{the 500 micron thick
pol yadMI/EFedeY wi t h i nmobi | i hes on pol yess.er base pH
) shaowed high antibacterial activities and total
antimcrobial and antifungal activities. EXAMPLE 13

e e sk S Reitscite st etfiuin Tabia Bt heramooyh Cataspyio effect
vdasfmead\ma_HEBbNh@ wgfwﬁrkgﬁ%dp@@aﬁ rdeﬁ@ d mﬁ?&ﬂ%’]‘?ﬁ)et lnutes

mlk was used in order to test m1lk stabil
apRrp¥ignaigly S &o pf ealls rers gigemin Gﬂntrdlrsamptelr(wstbost fiifn).
experinments the mil k was Wz‘bfa}fd -Test 1: Seven

ed—to-the fnp wi-th

N oY Dot
F No, ) oﬁes{ré,"t'ﬁu’i@ctf,' Ly ﬂf. m:v:Cytm’Ec@‘gcg,,"(jot h—t he
nt

P

' ©351 L O A pPrat —c—c oVt

e Faventff@hl so that W# ¢ active |siOden | 20 min
d4the m Ik b air betwdh them The Se¢ent IND
| wasAMsed as & control Pl s were placd@on t¥e
tabl g at A¥deh temp®tature for siND days. Eachh d&9 t hexD
- bHofl t hAYECRt o “tested. |In ofder to conperidat ¢ N
evaparati Y, stefi Pk was add¥d each day. The totxad
vof ure of BRdded was | ess the5 % of the tatall ND
ik |vol BMEC@nd { hérefore was ndD expect ed 0100+ 100
8l uence PH dynanidts| This expavp nent was fepeat éd 5o+ -
twce. Test 2 - 14 day test with Nafion: This test was
per f Of nide, Wsdnipl&O BTTRY Ghal 7 Nafve0R @ichD 9 VasH! U\?ercoat and still
material (layer). Pasteurized, honpgenized mlk (wo
deé‘?ﬂqsgﬁ@fill‘%l)cy\f/%%?ﬂ@@éd in order to test nilk stability.

Three enpty 35 mm Petrig re filled with fresh
mlk up to the top. T\/\o}e\/\éﬁeﬁéov red with Nafion, so

that active side conwmbeﬁtewagmhk w o lal rplbe:vveen
T third used as contro ates were
pI aﬁé‘ T % tp ﬁ%"%f%%lvgh G\Q%E%Wﬁes of fhaqpresepbinvedion esarbe used
toqﬁyvenEﬁécﬁoﬁ@)ioﬁ) EkHanfdfesR Bla@s VRS irﬁ%@&?&ted i %{}%31 fa{)n% and

ensate for evapor ation, steri
cont ed with a necrotic tissue for two days

MATERIAL AND METHODS
Initial material: Biorad ion exchange resin AG 501-X8 (D) (catalog N142-

> v
]

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,
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day. The total volune of added DDWwas | ess then 5 %
of the total mlk volune and therefore was not

wezpensed t o i nfl uence pH dynam cs. Testing t oPEI/IL2006/001263

m crobi al and fungal agentd98 This was tested on Saburo
vagel ands forbréiey, deREIbEER Ble &ﬁ%ex%fggﬁlgl@@rﬁﬁ&ﬁﬁl%gt may, also be
plates with Saburo agar were placed for 8 hours rn Pht
Pepdded sspppiebeoTGR ang Slitabl¢ Sbcombingfomn) was pl aced on

the testing plate with active side down. Foll ow ng

overni ght incubation at 37 0C, the nunber of col onies

was éltlough etle iheaitioantas GREA QUes@iREPE WBARNSRIP Y0 specific
[lowing test 1

A EES(&JLTS Ttge p%—Lr_equ ts of the mlk fo )
eyoadimenty thergos, i 15 gkidentithataqus; #ltsenagives, Tegstifcationd el pitiations

I ' ts : r I.men ar e
Rt O e s SR BEREL BB s
suds altarsatives, t inedifidatims drels var{dtions (2 fall avittes Ahé 88t Mnd broad
S'I;)a%lef#? her ei.n ekgnv;/. Tabl el4 The results fromtesting

FEEart HecpRisrdsd Shadmp-ungll palicatienss patepisc ardi@atent applications

mbatibgedlin AR Pebibshii arkaltk&a ﬁlggog‘@or%é\%)#%i} éntiretyel%y peference

.Cytotoxicity testing of secon rres o am na
g dlahepesiicaiéan, 4o thoFams ertenbas ¥ daelmimtividsalvgibtication, patent or

T RN N S

bPYéibtened. rimvadditions €iaiod BTRARS A A  dnY GefePAEE i application
115oaxer - %gat ed wi.th a layer of PVOH4 The” conpositions nd
shayl ppt rcengrued Agianadarissen thet sudhdweerénve Tabvalabk as prior art to

tHRGHEEAR GWon Tab! € 16



(T-total thickness in gram square neter; R ratio of

the active conponent and the PVOH bi nder; T1-
wa@pprosi2met e t hi ckness in mcrons, T2 - thi cknkGHIL2006/001263

m crons of the overlay PVO#| ayer). MATERI ALS AND

METHCDS Det erm nation of pH Follow ng wetting of the
WHANSIS ¢ MBMED. I1SPH Was determ ned using using pH FiXx

0-14 (Macherey-Nagel). Cytotoxicity testing:

Cytotoxicity tests were perfornmed as described in

Exanmpl es 12 apd,13. RESULTS The pHresulis are set
forth in %\ame Oﬁ!f%tggpgiaﬂ%P&anFdBI%CeTIVEFﬁé’IOCGSS of a target cell
of ytralleueIRildrYorsRSsh | e F@NGE LorhPridify b&htéfc@ﬂg%é %arﬁeet Gl with a

herei nbel ow. Cytotoxic effect was Teasured as t
sphid Bylfgrnaqiag treiltey apantracellmar pHwvakee 20atrfeastingwrtion of said cell,

j : 80. % ot cel were green in trol )

R PR Pt 6 el al Brofeed e Aated, "o S pmutcetutar
ompadisih. have a neutral PVCOH overcoat and still

denonstrated high cytotoxicity. EXAMPLE 15

Anti bacterial Fabric In order to ascertain whether the
mat epi al s tqi [ ) ed to., .

event noct elRdRITERAR 1 NG (Bt BE HEGE rblts in deatt
of theeelborated in cotton fabric and contacted with a
necrotic tissue for two days. MATERI ALAND METHODS

Initial material: Biorad i on exchange resin AG 501- X8

(D) §cat alRgmbidddof €/2R)1. i %@ﬂ‘ﬂ e
added per cn? of cott%ﬁlf g@?ﬁ@ﬁﬁ%ﬁ%&élh%@@? us?‘rlgltgg]ggher
Plapt. Fi gures 9A-C, cotton conprising biorad i on exchange
resin had anti-necrotic effects. CONCLUSI ON Materials
conpri sing ion exchange resins having buffer

.propérti eShameethod of claim 1, wherein said multicellular organism is a
mammal.

5. The method of claim 1, wherein said contacting is effected in vivo.
6. The method of claim 1, whérein said contacting is effected ex vivo.
7. The method of claim 1, wherein said contacting is effected inivitro.
8. The method of claim 1, wherein said solid buffer comprises a pH

gradient along at least a portion thereof.

9. The method of claim 1, wherein said solid buffer is internalized by the
target cell.

10.  The method of claim 1, wherein said solid buffer is attached to an
affinity moiety.



effective at preventing necrosis. It is appreciated
that certain features of the invention, which are, for

w@bk@riosa70 descri bed in the context of separat ePCT/IL2006/001263
enbodi nents, may al so be psovided in conbination in a
si nglie, entrogdinERid o@ﬁ‘i\’r?!l@edvﬂerelﬁ%idoéfﬁnift ﬁIOlllét s ﬁsfleét&ffrom
i nvention,which are, for brevity, descrl [

theggrpwx eonststiag of aytwibedpsiienentor ligany and g@alﬂvehpdmtct ded
separately or in any suitable subconbinati on. Although
the invention has been described in conjunction with
specili c anbaeskith®nbs clahierie@fherdih shid DUl deiffer ‘ish@ttleﬂg?trﬁértlally
alte atlves modi fi cations and variations wll be

caYsp 2 selectivebaricski | 1ed in the art. Accordingly, it

is intended to enbrace all such alternatives,

nodi fi cations and variations that fall within the

spi ril8. an@hbneddsefetemor2, tWieraip psid dedctblediarBer idkhlmechanical
ubl ications, patents and patent applications
fit'i oned in this specification are herein

incorporated in their entirety by reference into the

specification, to the same extent as if each
i ndi ‘Jfﬂduaffhpmthodalfwlﬂmn lpa\therﬂln eaid pdtdebltffeappinpuaw a)hsuffermg

85 3R TR B el L G EEA0 B o i

bufférbig layeror i dentification of any reference in this
application shall not be construed as an adm ssion
that such reference is available as prior art to the
preseat i pl,ﬁl of .
gene?gt i ngﬁgq%dh%%hgé\ﬁﬁr%ﬂlslcél | u‘JI}/gR Jﬁlg{o@étseg pe]rmgetbﬁ%ll%yg{ 15 an
opxel porepolameull ti cel | ul ar organi sm the net hod
conprising contacting the target cell with a solid
buffer, so as to alter an intracellul ar pH value in at

| eas{g.a PPRS hféﬂldaf ofS@hith 8/ ‘J?Vhex{r;iﬂeé'aﬁpx %fo'lﬂger Q%elected
change in a cellular process a tar ce

frewy the e@up@pwstmggéﬁvﬁﬁ @llulfise amriapdfigmteﬂfancl aim i,
wherein generating the change results in death of t he
cell. 3. The nethod of claim1, wherein said
nul tizel | Thamethi@iaot sMirs!,awhédiesai®!s8id -buffer 19%ormulated in

thod of claim1, wherein said nulticellular organism
pqrgcl Smammal . 5. The method of claim1, wherein said
contacting is effected in vivo.

b

18. The method of claim 1, wherein said solid buffer is formulated as a

spray.

19.  The method of claim 17, wherein said solid buffer is encapsulated

within said particles.

20.  The method of claim 17, wherein said solid buffer is attached on said

particle surface.

21. The method of claim 17, wherein said particles are selected from the
group consisting of polymeric particles, microcapsules liposomes, microspheres,

microemulsions, nanoparticles, nanocapsules and nanospheres.



6. The nethod of claim1l, wherein said contacting is

effected ex vivo. 7. The nethod of claim1l1, wherein
wa@200d/0802mi acting is effected in vitro. 8. The P&L/Nadocaf01263

claim1, wherein said solidlbuffer conprises a pH

gradient along at least a portion thereof. 9. The

nmet hod of claiml, wherein said solid buffer is

i nt ethal | Teaimsihodref elaimydt whetdin said. soff dukier ﬁg@n@mionic, ion
. . . . ttor
Ryl PRl 2 Nk Bt Ble el L o 0

said affinity noiety is selected fromthe group

consi sting of an antibody, a receptor |igand and a, |
car bohydr "e.me%?.d %@a%tlhd?ﬂle&fm Shigh spli b‘%??ér‘éi%"@mn& ion

: - or | . a

P P Incopbeed 578 bR pbiable SRS “ er ei n
said selective barrier is a nechanical barrier. 14. ,
The et hod of cl ai . erein said i g buffer .
co 'se_s)filﬁae lﬁl_ﬁfgipglﬁ?ﬁéﬁlmg; vherginy sgdmﬁ@kutggr%}s&s a cationic

ioh 2% 6HkanB€ initerthl 3RO 28 hnRhi AOEKCREMR ! mSeHid1a6€0rPbradl #l a water
buffering layer. 15. The nmethod of claim 14, wherein

pesmieeblopelemepaettbabl e | ayer is an open pore pol yner.
16. The nmethod of claim 15, wherein said open pore
~polyner is selected fromthe group consisting of PVOH,

cel |24. oseTlansheihRUyofr @hingn23 od 24, Whereebdi@ Gafibni6ligh Bxkdhange
wherein said solid buffer is fornmulated in particles,
myigrialyi selggtedh Gamghe grawpronsisipspleiubonigiagidsand; deriyativesithereof,
4] : at . . : d . Ai
pll R BACTUGR, B B Moredk oot AT ATLDRC R Bl Byercot,
plpaphincl aesl aRidderivhéverahéredf, phemdlaamd détjvaviber thereof airgbnic acid

i . ffer i hed. on ,sai.d particle surface.
an%loclerlgrat?yes 'ch(:"e:reofsénﬁl tSélgrcl:lC %gldoand d%nvatpves thereo%

26.  The method of claims 22 or 24, wherein said anionic ion exchange
material is selected from the group consisting of a quaternary amine, a tertiary amine,
a secondary amine and a primary amine.

27.  The method of claim 1, wherein said solid buffer is a polymer.

28.  The method of claim 1, wherein said solid buffer comprises an

intrinsically ion conducting matrix.
29, The method of claim 28, wherein said solid buffer is an ionomer.

30.  The method of claim 29, wherein said ionomer is sulfonated

tertafluorethylene copolymer (Nafion) and derivatives thereof,

31.  The method of claim 1, wherein said solid buffer comprises a

volumetric buffering capacity between about 20-100 mMH"/] pH.



21. The nethod of claim 17, wherein said particles are
sel ected fromthe group consisting of polyneric
w@aorsd2es, nicrocapsul es |iposones, m crospheP@BIL2006/001263
m cr oenul si ons, nanoparti cls2s, nanocapsul es and
nanogphergg. gl%thoah@f 8Rihod \Qﬁer&lnaéa'fﬁ koNNSLELP cSA :pﬁses a pH
solid buffer i1s an anionié, ion exchange nmateria
greatehpopE8ed in a water permeabl e polymer matrix. 23.
The nethod of claim 1, wherein said solid buffer is a
cationic, ion exchange material incorporated in a
wat €33, pef"['f%&’ﬂ’:tﬁo@@f)ﬂﬁﬁh 1T8¥Hekein s&é solldBuffeit &tﬂﬁbﬂb‘es a pH less
claiml1, wherein said solid buffer conpri ses
th@apﬂﬁrﬁc i on exchange material and an anionic |on
exchange material incorporated in a water perneable
pol ymer matrix. 25. The nethod of clains 23 or 24,
wher®i. n sSHiednethdd ofclaink Dwhereinasaggieceitas & disedsed sell.
selected fromthe group consisting of sulfonic acid
and derivatives thereof, phosphonic acid and
deriqat i Kauley
t herjesgf vﬂﬁoﬁsﬁﬁ{)%g{edggﬁ dll gl esfa?(?/gc?} ves e?ﬁ%érltga% b Pt least
papmfmcdusfaem«zfmlppMIives thereof arsonic acid and
derivatives thereof and selenic acid and derivatives
thereof. 26. The nethod of clains 22 or 24, wherein
sai d@ni oAl fettdd SXCHANGE aMRirgEd dblli 6f %! Ralti8slIfl4rORtganism
the group consisting of a quaternary amne, a tertlar}/
CotarisEE @@é@l@&ﬁ@r@rgam%wahe sgligh Rouﬁ%rn §0 afmchdterzn mtme lular

png%lyl{/lér)ng} a.?[fl%a%. Qbﬁ%&r&g a?}g%%l;l‘, t@%a&nﬁﬂlﬁ%g ?afééeﬁ “Sai d soI id

buffer conprises an i nt ri nsically ion conducting
matrjx. 29. The netho cl.ai m 28, vvhrein said solid
buf 18 i s*&pethesh era@leg aTghan gk it gelbar ragess oba target cell,

tht\f\’ﬂ%rtlﬁidnco%ﬁig nfﬁ%ﬁn% %haﬁ%%? Bat Gitnt eé'oh@é}ruﬂgg %Bﬂ#ﬁa%uffel

copol ymer atives ere
benrg drachiof socls 4o aitdr anma'amlkmlaqﬁivaioda mdatﬁezfsf e portmmypfisawiscell,

Y opping3he SaoSh bl o ret s SRS FAn said

solid buffer conprises a pH greater than pH 8. 33. The

met hod of claim11l, wherein said solid buffer conprises
a pH8es sThqqmqt}pﬂ af slaim 37, wherein generating the change results in

death of the cell.

39, The method of claim 37, wherein said target cell is a eukaryotic cell.
40.  The method of claim 37, wherein said target cell is a prokaryotic cell.
41.  The method of claim 37, wherein said contacting is effected in vivo.
42.  The method of claim 37, wherein said contacting is effected ex vivo.

43.  The method of claim 37, wherein said contacting is effected in vitro.



34. The nethod of claim2, wherein said cell is a

di seased cell. 35. The nethod of claim1, wherein said
waelordsod fer is attached to at | east part of BCHURDEN®1263

of a support. 36. A nethodsdf killing a target cell of

a M4l i Cefelingfhod rcﬁaélhﬁ{m?oméﬂeﬁi BAd Gend Qﬁl‘ffei“ Qofpfises a pH

target cell wth a solid buffer, so as to alter an
gradientadasiglat least aporiion therdod. at | east a portion of said

cell, thereby killing the target cell. 37. A nethod of

generating a change in a cellular process of a target

cel 145. t heThwahBRed B ERLinS3 ) Ivipéih aaild sodidt tiefer 4§ @Rérmakidd by

with a solid buffer, said solid buffer being anionic,
thetrggscelb alter an intracellular pHvalue in at |east a

portion of said cell, thereby generating the change in

a cel lul ar process of a target cell. 38. The nethod of

cl ai46. 37, Thehaethbd ofestdnasd?,nghdrbia aihagel beffed issatiached to an

geath pof the cell. 39. The nethod of claim 37, wherein
aflnfyymoieifet cell is a eukaryotic cell. 40. The method

of claim37, wherein said target cell is a prokaryotic

cell. 4 1. The nmethod of claim37, wherein said

cont‘b?ct i richeiraetbéod of thaim 40, whersin spil affinity mecibtyds etlected from

m 37, whe cont act s eff X ViVvo.

i S AnBRod, £ D irthd g it 1y T

effected in vitro.44. The nmethod of claim 37, wherein

said solid buffer conprises a pH gradient alon

eastS 2 peleunehod REPBUR. 745 herrhe s SHAIDES S a deagtrpartialy
buffer is internalized by the
Coiog[{réag %ngﬁsﬁivesl%lrh he met hod of claim 37, wherein said
oI|d buffer is attached to an affinity noiety. 47.

The ein said affipity poie )

is s ect nfl? g?ﬁ? Pﬁ@aﬁv 6§€Wﬁ?fﬁ@18§ | Sipelre Qﬁﬂamsladae anical
bagidreceptor |igand and a carbohydrate. 48. The net hod

of claim37, wherein said solid buffer is at |east

partially covered by a sel ect ive barrier. 49. The

met d aﬁlf'lg%: al g]}q%}? f “é?e?}{ne' 3% erelrsl eslale(f olid bu% er comprlses a
buffermg layer and a water permeable layer being disposed on an external surface of
said buffering layer.

51.  The method of claim 50, wherein said water permeable layer is an
open pore polymer.
52.  The method of claim 51, wherein said open pore polymer is selected

from the group consisting of PVOH, cellulose and polyurethane.

53.  The method of claim 37, wherein said solid buffer is formulated in

particles.

54.  The method of claim 37, wherein said solid buffer is formulated as a

spray.



50. The nethod of claim 37, wherein said solid buffer
conprises a buffering |ayer and a water perneable

wo 200205220 ng di sposed on an external surface OPCHHI2006/001263
buffering layer. 51. The mdthod of claim50, wherein
sai dS\ﬁat efThpanethadlof dlsie63] svhariropsd fodidebyffdryiiedncapsulated
é‘li hod of claim51l, wherein said open pore

W Sal P‘F lg%l ected fromthe group consisting of PVOH,
cel l ul ose and pol yuret hane. 53. The nethod of claim
37, wherein said solid buffer is fornmulated in
part 56! es The aetiidrbofrelhing 33 pWhereai suiBlidvhelfeiin atadhdd on said
6‘? lf’ld btﬁ{:fer is formul ated as a spray.55. The net hod

pge %3, wherein said solid buffer is encapsul at ed
within said particles. 56. The method of claim 53,
wherein said solid buffer is attached on said particle

surf ade. Fhe mutodef tlei 5B, wheicin 581 powbiclesiare sd¢<ded from the
t r d fromt h NSi St i ng.,

gR) olrsr@rs?siin%aoﬁ‘t ﬁg]:y?n%hg acrguglc ap@uﬁrgéagw%%g Q es 1crospheres

nﬁcmemamm@ Afnoparticles Mdhsdaphifes dhdopasphekes,

nanocapsul es and nonospheres. 58. The net hod of claim

37, wherein said solid buffer is an anionic, ion

exchapge FRiekd | a ' ﬁ‘?a%b .

pol ymer matr ?é( tﬁ%dQ%)pgl%{erR%Zt h@gregpsaﬁ:‘? ‘g?l%fggﬁ@ er eéllnﬁomc, ton

exciadgamaeriakintapormkdhangetergieemeale palyset matred f rom

the group consisting of a quaternary amine, a tertiary

am ne, a secondary amne and a primary am ne. 60. The

met hgd. of T&é aicod/of c‘Mh%rﬁ? th%ﬁz‘ngsa?d)hmgmla%ﬁ 8%chhaggPmaterial is
olyner. 61. The nethod of claim 37, wherein sai

seslmt@dj fram fthe growprdossistieg of re rquatsinear |amingna clerftag tamige, a

e f claim®6l, wherein said solid
{)5?%1{1& almggeaar?-lc-llha Qﬁsra%g “ The met hod of claim 62,
wherein said iononer is sulfonated tertafl uorethylene

copol Xmsr Ell\lafl on) and derivatives_ thereof.
60.  The method of clarm 37, wherein said solid buffer is a polymer.

61.  The method of claim 37, wherein said solid buffer comprises an

intrinsically ion conducting matrix.
62. The method of claim 61, wherein said solid buffer is an ionomer.

63. The method of claim 62, wherein said ionomer is sulfonated

tertafluorethylene copolymer (Nafion) and derivatives thereof.

64.  The method of claim 37, wherein said solid buffer comprises a

volumetric buffering capacity greater than about 20 mM H' /ml/ pH.

65.  The method of claim 37, wherein said solid buffer comprises a pH

greater than pH 8.



64. The nethod of claim 37, wherein said solid buffer
conprises a volunetric buffering capacity greater than
wW@bwans200 mM H+ /m/ pH 65. The nethod of cl aPer/B2006/001263

wherein said solid buffer énprises a pH greater than

PH &6. TikemBmbhed cRim 8 aivherdih salh @il thfRALSmFMes @ pH less

buffer conprises a pHless than pH 4.5. 67. The nethod
thest p14ai-m 38 wherein said cell is a diseased cell. 68.

The nethod of claim 37, wherein said solid buffer is

attached to at |east part of a surface of a support.

69. & metTigomethodenelath 88 gvharehhsuideell 13 aadiseabdddeftl

process of a target cell, the method conpri sing

contacting the target cell with a solid buffer,

mhergd N SAdinRoadoOUhhe 7 RRBEIPESd JoRU Ttk Aab RS 1o at

and a water perneabl e ['ayer being di sposed on an
lesst pant nba swiackada soppaai d buffering | ayer, so as to

alter an intracellular pH value in at |east a portion

of said cell, thereby killing the cell. 70. The nethod

of i mgy ' r.ady [

deat s of hs o PELS ARtk b Ao EBS L Sk el
the anethadaperaprising Iconigcting thealaygst icell vath a splid bilfifer, mehdreid said
s 0 g ing s Ut PrapisipE e beink dispsed
orcanéaeibnNgirfase of tddbadetifl Wy¥Q so 44 to A& diBhiacklafar pH value

claim69, wherein said contacting is effected ex vivo.

inpbleastigeporiernelosaid call, thergbakilling dieetel- sai d contacting is
effected in vitro. 76. The nethod of claim 69, wherein
said solid buffer conprises a pH gradi ent al ong at
| east0.a phiet hethddhef elim 607 . whkhéein ngenbeing fthe lchhmgeb&sults in

erejn id solid buffer is internalized by the
d%@ﬁﬁggsﬁéfl.78. The nmethod of claim69, wherein said
solid buffer is attached to an affinity noiety. 79.
The nethod of claim 78, wherein said affinity noiety
i s sHl ect Bt hetbad phelaign 6%pvinueisissiditmgeiodelldn a ankarpaibycell.

a receptor ligand and a carbohydrate. 80. The nethod
of claim69, wherein said solid buffer is at | east

par t72al | yThe method of claim 69, wherein said target cell is a prokaryotic cell.
73.  The method of claim 69, wherein said contacting is effected in vivo.
74.  The method of claim 69, wherein said contacting is effected ex vivo.
75.  The method of claim 69, wherein said contacting is effected in vitro.

76.  The method of claim 69, wherein said solid buffer comprises a pH

gradient along at least a portion thereof.

77. The method of claim 69, wherein said solid buffer is internalized by

the target cell.



covered by a selective barrier. 81. The nmethod of

cl aim 80, wherein said selective barrier is a
wore@hasi2zeml barrier. 82. The nmet hod of cl ai m 6BCT/IL2006/001263

wherei n said water perneablse¢ |ayer is an open pore

pol yrer . B mbhdeitdaeth 85, whabh 824 sUMELeHE: ﬁaeltfacmafefa) an

ore polynmer is selected fromthe group consisting o
af] mogady.| ul ose and pol yuret hane. 84. The nethod of
claim69, wherein said solid buffer is fornulated in
particles. 85. The nmethod of claim69, wherein said
sol i 7). buf Ty metholl of BlaiAt780whEreth Seidd abfinit§Gnoidtyeis REkéted from
of claim@84 wherein said solid buffer is encapsul ated
theeronp consstngriran;aaihedy, g eceniqs ligpndwand agarkabyinte s,
wherein said solid buffer is attached on said particle
surface. 88. The nethod of claim 84, wherein said
par t8(| esTlar methed exdtckdn G mbetuin gaid wplid bufeisisiandeast partially
ol ric partjcles, mcrocapsules |iposones,
m$%%%@§ﬁﬁ?k@ Ve W'8foenul si ons, nanoparticl es,
nanocapsul es and nonospheres. 89. The nethod of claim
69, wherein said solid buffer is an anionic, ion
exch#inge Hegtmeihad of nlam 80y wherdini saidaselwative bpeienisaihechanical
tm@phyner matri x. 90. The nethod of claim69, wherein
't solid buffer is a cationic, ion exchange materi al
incorporated in a water perneable polyner matrix. 91.
The nethod of claim69, wherein said solid buffer
conpt2- sesThmmgthodnelcclpion 68x whareife saidt watemperaegblg layer is an
LN G exchange material. 92. The nethod of
‘H%?EFﬁﬂ%ﬁwgﬁg 91, wherein said cationic ion exchange
materi-al is selected fromthe group consisting of
sul fgnic .acid an erivatives thereof, phosphonic_acid
and Heri vﬁ%‘? %@Oawgw&m 82 AYisEsiy spid opep pogmgolymer is selected
' ' L j derivatives
D B O P AT O ¢ e
and derivatives thereof and selenic acid and

der lﬁéﬁt ' ViR }nrcl, o ogf claim 69, wherein said solid buffer is formulated in

particles.

85. The method of claim 69, wherein said solid buffer is formulated as a

spray.

86.  The method of claim 84 wherein said solid buffer is encapsulated

within said particles.

87. The method of claim 84, wherein said solid buffer is attached on said

particle surface.

88.  The method of claim 84, wherein said particles are selected from the
group consisting of polymeric particles, microcapsules liposomes, microspheres,

microemulsions, nanoparticles, nanocapsules and nonospheres.



93. The nethod of claim89 and 91, wherein said

anionic ion exchange material is selected fromthe

w@e@apsonsi sting of a quaternary am ne, a terPCHIZ006/001263
am ne, a secondary amne ad@d a primary am ne. 94. The
FTEt hgd. of Tht andthdof sthied 6D whadeth Sdd iselidbiffarisiap @mionic, ion

ymer. 95. The nethod of claim 69, wherein said

' e)sqhangp wateriak ingeinpieieddn azyatsrpepmerblepolyges Battionduct i ng
matri x. 96. The nethod of claim95, wherein said solid
buffer is an iononmer. 97. The nmethod of claim 96,
wher 80.n séhdxm@hmhefchsnﬁﬂlﬁ&mnﬁmdmﬂsohdﬁhﬂbrEihﬁhﬁﬁﬁc1on

nmer tion nd derivativ ereof . 98. The
PTG feri e PO tc AR & P ROHTE P B R
conprises a volunetric buffering capacity greater than
about 20 mvitt+ /m/ pH 99. The nethod of claim 69,
wher 8in scTth methodl af ugleiox @owyiteireiessaai sélidyrbuiee rcotripaises an
HS8.1 er ei id solid
B afT SishapieBEen st o SUSETgh s Tlg il Ty
met hod of claim 70, wherein said cell is a diseased
cell. 102. The nethod of claim69, wherein said solid
buf f 82 i s The taathediok elaim 9peaal§t91pavher@n saidsegtippicdonfexghange
t e
n%gégi;&gigtslelr%%gﬁredﬁé g@ ég&ﬂ) ﬁ(]‘ g@glé# bp&gﬁ)fnf Aclld grﬁf@grivﬁw% thereof,
phmdphemlc cawipand i degvatlweo | theredf, i aarlimx@rﬁe racttg and mlanmityVes thereof,
ﬁ}er t.han 0 niMH+ /| pH ejth greater

Tipad agd Ffé‘?é“’%%‘ﬁfeﬁﬁ pAlesﬁs R ABBALET iherrg Coaaonio acid
ax‘fc?&lénva@l%s th&rebBidCdIcic a%ﬁi @rﬁitde?ig' G’ﬁ%gﬁé@ofbm fer

capable of killing a cell, the net conpri si ng
selecting a solid buffer having a volunetric buffering
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nReiriay 1sCs@I§b@ﬁ:HQ‘r(ﬂxf1 tHel drbi€orisii€ing F h qudteary’ari®b W& r@dry amine,

k||||ng a sub-popul ation of cells of interest, the
2 SRACRERYY CHHPP o hBFiByNtaIine.ng a sanmpl e whi ch conpri ses
t he sub-popul ation of cells of interest with a solid
buffer having a volunetric buffering capacity and a pH
sel e@4.ed The method of claim 69, wherein said solid buffer is a polymer.

95.  The method of claim 69, wherein said solid buffer comprises an

intrinsically ion conducting matrix.
96. The method of claim 95, wherein said solid buffer is an ionomer.

97. The method of claim 96, wherein said ionomer is sulfonated

tertafluorethylene copolymer (Nafion) and derivatives thereof.

98.  The method of claim 69, wherein said solid buffer comprises a

volumetric buffering capacity greater than about 20 mMH" /ml/ pH.

99.  The method of claim 69, wherein said solid buffer comprises a pH
greater than pH 8.



suitable for specifically killing the sub-popul ation
of cells of interest, thereby killing the
wGaain7psnom ati on of cells of interest. 106. ThePe®120e5/001263
of claim 105, wherein the $&nple conprises at |east a
second sub-popul ation of cells, wherein the
sub-popul ati on of cells of interest and said second
sub- é@@m dhe srethord of eldim 69y mihistein ehiid elidbitfiasicampeises a pH less
ﬂgﬂf&fi'pg capacities. 107. An assay for selecting an
optimal” solid buffer for killing a cell of interest,
the assay conprising: (i) contacting a plurality of

cell ith a plurality of solid buffer agents; (ii)
i deni 9¥-“yi Age methadiof clsim /8y Wheyein saist calls a%ﬂ&@ﬁ%@ﬂiw&l- of
solid buffer agents capable of killing a cell of the

plurality of cells, said solid buffer agent being
opt i MZedThemdtidd ofhglaithes9c evteraif shidt @ilidshuffet @8 attdched to at
t hod .of treating a nedical condition associated with
kgﬁﬁﬁﬂﬁgﬁgﬁﬁé ‘ﬁgﬁﬁTpﬂ%pulation, t he met hod conpri si ng
adm nistering into a subject in need thereof a
t her ageuti cally effective anount of a solid buffer so
as t 803 t Armegthod efkilling peellicompoisingreontactiag tel agllawiti bl solid -

ue..of 1. | ogi-cal cell population, thereb
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108, wherein the treating is effected ex-vivo. 110. .
thetellnet hod of claim 108, wherein the treating is

effected in-vivo. 111. A pharmaceutical conposition

conprising as an active ingredient a solid buffer and

a phiddracAutiethall| of sieepgabkdic dufferecagabledof kHhhg aldédll, the

The .pharmaceut i cal conpqgsitjon of claim1l1ll, wherein
msﬁﬁoa QIR e&ﬁng a5 n‘i?HfJEf?tr E@V}nﬂ % yphumetric bulfering gpacity
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solid buffer is encapsu wthin said partic
SQbﬂ4ﬂf&hbﬂp&amﬁébéﬁ&ﬂgagﬂcuwﬂosition of claim 112,
wherein said solid buffer is attached on said particle
surface. 115. The pharmaceutical conposition of claim
112, 10fher Aimethed of Rilifg &lRE-pdpelaich 8E ok §f RN the method
roup consisting of polyneric particles, mcrocapsul es
PR SQDAGHIE & SIBIceaYhIoH Eomertassihsnsib-population of colls of

inRREPRA 4 SdIRFbuRA RRGIRR W femand buffering capacity and a pH selected
suitable for specifically killing the sub-population of cells of interest, thereby killing

the sub-population of cells of interest.

106.  The method of claim 105, wherein the sample comprises at least a
second sub-population of cells, wherein the sub-population of cells of interest and

said second sub-population of cells exhibit different plasma buffering capacities.

107.  An assay for selecting an optimal solid buffer for killing a cell of

interest, the assay comprising:

) contacting a plurality of cells with a plurality of solid buffer agents;



nanospheres. 116. An article of manufacture
conprising: (i) a support; and(ii) a solid buffer

wo 200205220 ng attached to at | east part of a sup¢EHO20@H 001263
sai d support, said solid b&fer conprises a buffering

| ayeg;yand: |
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. part .of. ckagi mat erial, a nedica evice, a
OR%E]EIF?‘i,forg’lﬁﬁgﬁ’Fﬁaﬂf’?& %%t er, or a bacteri ci dal

device. 118. An article of rmnuf acture conprising: (i)

a suppo and (ii) a solid buffer |ayer being
at t agg?ed Acnethod @%tsctatlpa ptmesticad condifiercassediatsdivdth a pathologlcal
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fabric, a scaffold, a filter, or a bactericidal

infracsllular phbynluq pfthe oatholagial cellperaratiosy theprbyrizanting dhamedical
coitfondlic VVI t{%h gﬁy tt}Lo? &aﬂ%e]?p@@ﬁ%:ﬁ:ozﬂ condi tion

associ at e gl ca popul ati on.

109.  The method of claim 108, wherein the treating is effected ex-vivo.
110.  The method of claim 108, wherein the treating is effected in-vivo.

111. A pharmaceutical composition comprising as an active -ingredient a

solid buffer and a pharmaceutically acceptable carrier or diluent.

112.  The pharmaceutical composition of claim 111, wherein said solid

buffer is formulated in particles.

113.  The pharmaceutical composition of claim 112, wherein said solid

buffer is encapsulated within said particles.

114.  The pharmaceutical composition of claim 112, wherein said solid

buffer is attached on said particle surface.

115.  The pharmaceutical composition of claim 112, wherein said particles
are selected from the group consisting of polymeric particles, microcapsules
liposomes, microspheres, microemulsions, nanoparticles, nanocapsules and

nanospheres.

116.  An article of manufacture comprising:

@) a support; and
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(i)  a solid buffer layer being attached to at least part of a surface of said
support, said solid buffer comprises a buffering layer and an ion permeable layer

being disposed on an external surface of said buffering layer.

117.  The article of manufacture of claim 116, forming at least a part of a
-packaging material, a medical device, a fabric, a scaffold, a filter, or a bactericidal

device.

118.  An article of manufacture comprising:
@ a support; and
(i)  a solid buffer layer being attached to at least part of a surface of said

support, said solid buffer being anionic.

119. The article of manufacture of claim 118 forming at least a part of a
packaging material, a medical device, a fabric, a scaffold, a filter, or a bactericidal

device.

120.  Use of a solid buffer for the manufacture of a medicament for treating

a medical condition associated with a pathological cell population.



