1]

2]

(3]
[4]

(5]

[6]

[7]

BI OCl DI C PACKAG NG FOR COSMETI CS AND FOODSTUFFS FlI ELD
OF THE I NVENTI ON 1] The present invention pertains
WO RSERHi'% packagi ng for cosnetics and foodst u?f:g/Isz%oooms

present invention also relates to a nethod for

avoi di ng contam nati on of cosnetics and food stuffs in
BIOCIDIG haf FORGCOBNEAREUNSDAFOPRS TIURVENTI ON 2] In

general cosnetics and food stuffs are easily

contami nated by bacteria, fungi etc. To prevent this
FIELD OFCDHEANVIBENTION nost of the cosnetics and food stuffs

formul ations include preservatives necessary to

pr event m crobi al contam nati on conmon in

any use of
The presegliventien paraing g dbigeidict Eackéamgr r@ﬁ@feycsﬁerﬁ fopdsps. The
present in ¥ BEFLKB AR 150 shelnd R G BRI onBifipp ] 6 AHIIRY at food
stuffs in the® packagig.felt need for the food |ndustry to
elimnate, or at |least to decrease, the preservatives
content in the food. For sack of clarification, the
background will first focus on the cosnetics industry,

BACKG h the food packaging industry.
K R?S%‘Cosnetl iﬁi % | arge variety of preservative
material s have been utilized in the cosnetic industry.

In generalcl’:lﬁnﬁlcﬁ fad efodé sstufén drdre@ﬁlycaﬁmmhyteustgdbwtaﬁeerﬁaﬁgﬂ ¥e. To
y the industry along time are est

prevent thb%.camﬁwr%lﬁep b@ﬁ%topﬁ th caStietiss] &k fand §tuEfﬁ oﬁ%na%ﬁ%% include
pyesewat1 &@P&Eé%tt{; ?} Ve usic?oﬂlglecolﬁ'tﬁﬁinﬁt%ﬂ SR tn %g{ @%@?gcrosmetlcs

cOoS try i's in a continuous s
and food sbxffshU@fc)mJah‘mebfr mastiof ehemleseevaiiazbs adred\ts tesmetico atertexic and may

v s e SO S Aot b 2B M s

to elimina®f, fdrcACkastHONBE redde NEHR- piR¥drGatdRd dv@fent fik |th@tfb&9 For sack of

bi'oci de, which effecti vel y destroys or inhibits glr owt h
clarifications thmb@ﬂ@gr@mgbwﬂlsﬁﬁt fngunon thetsgemeti¢sandystrisans! thariwill approach

till an unmet need. A list of preservative
thefoocipg&%ful%&g If‘dsu%Jc npil ed in 2005 i s headed by nethyl- and

Cosmeticspr opyl - paraben and includes a linmited nunber of

preservative, materi al 21 A non g%pl ete |ist of other
A large vasielsel RFgEGI VA Ve &P Ia a\if‘oh%rﬂtghz SytherFopRgtiG idysiEy-yone of

the eldest il ADst QnhB¥Ey ubdl FREPV MDY thHiffbstry for a long time are esters of
para-hydroxybenzoic acid, collectively known as the parabens.

Due to the high toxicity of parabens, the cosmetic industry is in a continuous search for both
(1) alternative preservation systems to the traditional paraben mixtures and (ii) various low
toxicity combinations designed to enhance preservative efficacy.

Hence, a non-toxic and non-irritating biocide, which effectively destroys or inhibits growth of
micro-organisms such as bacteria, yeasts and moulds, is still an unmet need. -

A list of preservative materials compiled in 2005 is headed by methyl- and propyl- paraben
and includes a limited number of preservative materials. A non complete list of other
preservative materials commonly used in the industry is as follows: Imidazolidynyl urea,
Phenoxyethanol, Formaldehyde, Quaternium 15, Methylchloroisothiazolinone, a synergistic
blend of methylisothiazolinone and polyaminopropyl biguanide (MTB), a blend of
methylisothiazolinone and chlorphenesin (MTC), a synergistic combination of

methylisothiazolinone ~ and  iodopropynyl  butylcarbamate ~(MTI), Iodopropynyl
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Phenoxyet hanol , For mal dehyde, Quat erni um 15,
Vet hyl chl or oi sot hi azol i none, a synergistic blend

WO 833718 ot hi azol i none and pol yam nopr opyl bi E(EIHFHZH%S/OOO“S
(MIB), a blend of net hyI i sot hi azol i none and

chl orghenesu n (MQ, énergl stic conbi nation of
butylcarbamateh{IPBEMt Rockensal @cam inateropf bamgaigl acisangd] dﬁhr’@aml@ acid

in phenoxgé\{g!%r?%. kgl? %%#%%ﬁyllg gagt %g%t?o%[m% ger%ég:B%ﬁd %ogg%ka%? in dbenzyl

alcohol, Aumrdl?ifaﬁ e b AUGlic adRako gatiCaRBY] Ssid é‘{@fdﬁl Qﬂbsfo a silver
enzoi c and sorbic acjds in ber&% cohol Austral I an

chlorlde/twml edigride Gomposifei @, & WwWHeYSUERPwECINge gels Rberaingpropyl

b1guamde9{c particles of a silver chloride/titanium dioxide
onposite in a water/sul fosucci nate gel,

Preservatﬁ&slny gnmendmndp:y:ftalhl gyowgsiial partivelar, %v@hahmbachpnema thenlast years

en and cert rti.cul
and somePSARIALET Havh Aty GEns oS ik BEVTno RS scking o
backlash d%ﬁi‘ﬁ@t ﬁi‘eée‘%@éﬁ/\f& b9 sehitiQunt ah@bem| FlcBnsubis. '&1%' St‘héﬁé ik potential

seei ng_a backl aSh agai nst preservatives by significant
conflict beigeperibe gleed cfns mefogntamnsated phedustsi ando dteemm}mologmal safety.
{ f t
Today, cogrge ug osslugﬁ £ hel }? u?% )%?lgrgit%cg | %mﬁ 1‘? gxiegervﬁlﬁzgg selected from a

positive h@tQSJthAmlemViﬁuﬁﬂfé Césnedios Pitedeved Wmm hl@d dﬁﬂﬁélﬂihe@fmaxunum
reservatives sel ected from a2é€03| tive list, e.qg.,

permitted %‘fﬁﬂéﬁn‘i/ﬁreﬁ of e IeBis Risertiie 39/02%E€i ve, which al so
I
Facing cox%%ie%e%b%h?fé (531 galhist pg%??vgﬁgég 153?@?&%}!@9@15%2@ Qxftﬁéﬁr Qhd safety
assessors quebiebingthedgelusiot of pesawvatatesyasn |Whegem@n1a¢ra‘ad atcemdmgltm the
articul saf sessor stioning the,
tevels andfiieqess ghvuis B uSh Fintpd COSR &GP ERER® 1 M Fiitgons need
for 1nnovaﬁ9@ 0§ d trfork REcdpRbR] AteRive hREIJdS €5 REschaioh Al o FUMs.
by the Cosmetics Directive there is a continuous need

~ for ive safer and nore acceptable alternative
a. !
ﬁ%‘d% preservation of cosnetics. a. Foodstuffs

Packages ﬁ&g]begﬁﬁgggggse it %lé?ﬁ&l??@ : nF gigxgegﬁelﬂlso L:&&E m %egﬂcular food

rren deve oped socl etl es
packagingp sk agpéeriericed @x petrac@tipaty axpansion olm&'amr ynoex Rnshatialized

because st comercialized foodstuff i.ncl.udin
foodstuffss mnelyding freshy figpy avéq@g%@@% are, bging ap e‘ﬁﬁr%ﬂ, %@af%ﬁg?su ne

" important Ff&?é%ge% %%glbgg%g:ﬁ% e dAChd QY004 ﬁﬁ@&%ﬂbﬁ‘ gech%ﬁ)%y, is to

regar d preservation technology, is
retard foodepmduictf dederigratdehy cexteheding slalftifeo rapd et wmathtaiy and mcrease the

vty o 55 5 o5 e B AR Rkl 5 o
protect thd?foBGFen AicilobRd ap@ekasicAGtonntifation, oxygen, water vapor, and light.
The type of package used, therefore, has an important role in determining the shelf-life of
food. By means of the correct selection of materials and packagihg technologies, it is poss_ibie
to keep the product quality and freshness during the period required for its commercialization

and consumption.

Traditionally, food packages have been defined as passive barriers to delay the adverse effect
of the environment on the contained product. However, the current tendencies include the
development of packaging materials that interact with the environment and with the food,
playing an active role in preservation. These new food packaging systems have been

developed as a response to trends in consumer preferences toward mildly preserved, fresh,
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protect the food frommicrobial and chemnica

cont am nati on, oxygen, water vapor, and |ight.
WO{Z@?B@%” package used, therefore, has an |npo??]é(m20986q08468

in determning the shelf-1ife of food. By neans of the

correct selection of materials and packaging
tasty, and omp mﬁrﬁépe@, praducts svigos prabonged shelédife. th edgition,abianges in retail
practices, 0#1@!1 ﬁ@gﬂzat :ﬁi&;ﬂﬁgrietg rééuﬁ%&fﬁﬁlpgg%h %151%%{1] (El(set%ncf:e%r present

major challeghsttb alafdoyl patipihgadkagescting\we doiebiy fdakh fedhadevelopment
passive barriers to delay the adverse effect of the

of new angh g YRieCkaging ﬁelceeﬁtthﬁtr?éépngrsaal&é ife, Widlgevaintainipg the safety
andq“dﬁﬁamﬁ{ﬁmk 8 es include the developnent of

terlals that interact with the envi ronnent
e. ral
Acive pARSGHE ek % 0. RhYLIG, MSAEI KEEOS Wl oy, gl e
env1romnbﬁmmdﬂ3@¥iﬁieﬁlﬂ);edafh3hapfcelﬁﬂo néth d Bereficiatisuttdme. OTlﬁJinim’ designs in

) references toward mldly preserved, fresh,tasty, and
active pa ﬁ%ﬁ?@éiﬁtusm 8 Smagme%%{ he) @nbwlepe thgcrstiye maredlﬁrfténseﬂed

inside thE n p@r%bﬁlb OP ckﬁ%@ n %aﬁ§k 'teréhﬁ(ﬁbg% | yiPlagcd .‘ﬁ&]e sattra%\:i%‘ &Rracteristics,

bal i zat ets re tlng onge
eSpec1a11§da émghn dtitvity matd i astl dackest cqmﬂs:e RqQuipBienr oxcﬂnaﬂﬂﬁeatgcasof packaging

ot et 5 SR T B, B0

disadvant6@daGeRtcd tb fiad uRXdreaeheid) ghd mokd itapovant cheBRi é’k@néé"'i%31de
safety and quality of t he packa ed f ood. ﬁé t|ve
the packagg e ﬁ@bSﬁ@C?SeﬂeP gretaftentionie and wonlsl yiasidentals eatsnt argnay cause

t with the internal gas environnment and/or
conmnnmﬁﬁ% 'y with the product mﬁth a beneficial outcone.
nade use of

The atirgiifye uTth ¥ (ol ool FRRG, B0 4PE RGP 80 By setve

stbstancel wmehttﬁel paa@gel endtéren] RRAIPARLiEs RRGKABE conMehient BRAMRAIOBY this
yiel ds sone attractive characteristics, especially a

sort of teﬁhfgl@%%&a ingt oyl an eehigles Phtle astive orpitencecbuli ¢lpe partisipating as
active palggggj‘;]té% ﬁ@twe?ﬁlrfgﬁp%lp 3‘?‘5‘9:9' ﬁg"ﬁ%’%ﬁ%? lV? %&aeui?_go Hpssz’n functional

ns I N an
plastic métheale that énchudeythel iastievagehampedeir strattett 4rd thblethiss@uoé substance

sach ts t he nos nportant ong. being the .presence
can act of bgielrasdchia ap%?agel BRaS bhe FCkioToh 3 vaRiRges, ok inpompesatiag this

active ag@dinCOi! ShiPgeRE %{rqaﬁfea@a)fk L&A m};éfa%leﬁ%%einc%ﬁé’cg%e for

rejection.” [13] The al |ve I's beln
example, patkage sizelr UStIQ@H sethetiings higher elﬁﬁorepoy af theractife Blthstance (which

ve s bst ance hin.the ckage, mat eri al
is complefiy, iRt AF B0 Bof pishee REPHERIn! Bidoe e ithustion (e e
incorporafibn b€ @K‘d’@dcﬁ&' ®8ans'¥H a@iHidnad Ste }be Eérfeﬁ'ﬁl%f Phnidle S¥atd ¥Rcautions
substance, but al so particip
and considerations have to be taken 1nt0 account when applymg these active plastics. The
active agent may change the plastic properties, adsorption kinetics are variable and dependent
on plastic permeability, the active capacity may get shortened by an early reaction if there is
no effective triggering mechanism, and there is a potential undesired migration of active

substances or low molecular weight reaction products into the food.

Most of the active agents are considered food-contact material constituents (instead of food
additives), and therefore, these systems should comply with the very strict existing
regulations regarding migration. Typical examples includes oxygen scavengers, carbon

dioxide scavengers and emitters, ethylene scavengers, water absorbers and regulators, organic
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active parts of the active principle. Hence, an
I.nportant objective here is to design functional
wo 6?0 48778 material s that include the active ag%?ﬁ/n'rzﬂosmo“s

their structure and that this active substance can act

0 rel eased.i.n a controlled manner. The additi onal
compouf dABEE 88T Rl oy BUPRARGIY AP en By crdgemERbig ystoms.
Food Cqaedcy Meitetlal taiél GadftRnb PR ChAPEsHB! foxiO Sl 8hdi (4581 Rave the
£ . sachets are, for exanple, package size retluction,
ollowing Srapertiass Theig et ietelatsiebnloy; ofheyHavagbod basish piapertids against

st s SR e e i DR e o P e ave wet and

dry strerigtic OFlyr atei emsy ab lidndles aahebnverans o taddiahi@B@kerS t&Rler and
Some precautions and consi derations

eral l.y. manual ) .
consumefl HIE g utlE ettt e meskoitart ardh odgnslyytonge tshaeof the food,

thereby vA&tihY AttR! BALd diing W2 Aokd ot y change the
pl astic propertlgs, adsorption Kinetics are variable

anthadepen ' reeability, the active
A short Scapéagft y gngytceé%?t e%?)?g%)é%?eb R UN gﬁf(%fvwls'eact ion if
C'ellulos% se;ﬁp% gﬂﬁ.}lg e ig ﬁadg Sf,yezr}la&ﬁ%gigelé]? I%éxgle %gl%gég irgglgglgss, tas‘?erle%s and
biodegradablesgwatide ap;ﬁbxihﬁi@él?ﬂb@ ARy DI Tt WLIod B afi®RGldnas r&ﬁs‘?%g,célﬁmugh it

¢ .th{qthe f.00d. {114 Mbst of the active agents a
cars Casigo NV P dt 139t head sealehle gad dhe dimensioes andugemsalilitysifahel film
vary withodhah8Qdn addidity &S e re, these systens .
Y .shou%o“l)) gon‘plyl{%/\n%:ts%uts ﬁe \5&?%/&3%%(%“&%?%56ﬁ‘gcomplete moisture or
gas barriqregul at i ons regardi ng migration. Typical exanples
i ncl udes oxygen scavengers, carbon di oxi de scavengers

Polypropgimheer t t Bolgpropyloyd €nen Siay a8y SHImatie 22 f&%ngﬂﬁfaﬂd is
re %ﬂ at%i oraanl cconpound absorbers and emtters,
puncture éﬁ%%ﬂ?ﬁ?-. p$ JrogeteRermeabibty t@roigtrs, easesoimidatdosy sthéetsis not

ffected - Mat gr. [ tionally. c rising
oieted thn I A Bl el L% PR g

perti s, khei-L ¢ i,S relatjve | ow;, They_have .
Po}YethYlgggd bar rq?oevf Eglr?%‘é’ ro? ieté}éylglb‘iaﬁsr@?tl ??ﬂl%lteu [Tty eorgitesand shrinks

when heafEdelt ina godbaivissieabakice thhe[%rr@Mﬁ%erl glf/é}};g?% ‘i)eegfé@a%tﬂg&,%h%ivity

to oil %heéq hgve wet and dry strength; T
0 OLLS ang) RRYT R TESIEARFe Hi 18 Aess fespenshie tham afoacfilmead isaharefoes widely
d. Hioh®né . it | ght. to the product:
e, SRR RRilel LS AR B SulFeRipdS on
density pplysthylege| 4t hes dpaere pemmdabgitgtior gges and Sofkdre byt han higher
. tc. [15],.Ashort, summary of the different types of
softening Frfperash (121 ng Gt Forlumbe hedegertiaetbiske Apdsitom 0.03 -
0.15mm ligh-Uersdiy€pdl ety IhORSY hikh fi bt Tedi
o%orl eﬁf}’ tges?él ess andl’gb?gﬁt&gggbkéﬁg(%ﬁ %’ ﬁ!}ﬁélaance and seal
strength. %@@(Wﬁ@f@pgf apd@hemically re¢sistirg and eghused thstead of pép@r sacks.
resistant, although it tears easily. However, it is
Other filmpt heat Polatyatrice imrnd brikike dicae npadiiag afith PRREaRs! high gas

. il cq
permeabllﬁ)fr. liolTﬁvm)'rhc{yne chloride is very strong and is therefore used in thin films. It has

very low gas and water vapor permeability and is heat shrinkable and heat sealable. However,
it has a brown tint which limits its use in some applications. Nylon has good mechanical
properties a wide temperature range (from 60 to 200°C). However, the films are expensive to
produce, they require high temperatures to form a heat seal, and the permeability changes at

different storage humidity.



vary with changes in humdity. It is used for foods
that do not require a conplete noisture or gas
WO PRI [17] Pol ypropyl ene Pol ypropyl ene i sPGI/Uy2808/000468
glossy filmwth a high strength and is puncture
: esi stan It has npderate permeability to noisture,
20 Coated ﬁ[}ﬁ% es and oA, comitt Wlﬁhsoﬁéli palymest ey al}ym@hmn@esnpmve the
barri il ko ibipoRUAES OB i
e D o g SAELR, F ORGP flose is comed on one
side of cglbilgset filyl merodheanostrad dbirier Hubes tretamdoxygden gfer@ssbility. A
. hri nks when heated,. .lt..is. a good i sture barrier, but
‘mm"e”“‘??a% "?ag’rnﬁtor‘@”eﬂt};‘/ Seght Elﬁ_sﬁl}s’elmmg S|tb§'§?m§fer%?>mg%ﬂymﬁwre and
odors andOdableg sk fARRKo B6 Heall Al VMMIELrohd stads li@SReEXRYBENE of vinyl

., than nost films and is therefore wdely used.
chloride opjvipty] @estatetgjvesct stfanyfilenwhick hes msergwdiate péroieability. ddeeves of
: j ' an. | owdensi I hyl ene
this matercl 3 B0 By 2SI 34 bl 5 L SEERETY Mo PEi TEpeY o e
for exampg Sohpapkeging ahdaenbetoret emgkengant eodkingl AhiRBeatG@vf aluminum
- therefore_be, heat sterilized. Sacks made from 0.03 -
produces B.Vf%ﬁf’ﬂ(i? GAtigEAQiqily. gRieyemRlPERCOIREY @ndhilight.t Bagr properties are
shown in T4H1€MOt h, penetration resistance and seal strength.
They are waterproof and chemically resistant and are
used i nstead of paper sacks. [19] OQcher filns
Pol ystyrene is a brittle clear sparkling filmwhich

Table 1: Praperhiegdfl sghstederanieaird mbtgrialfol yvi nyl i dene chloride is
i dinthin filng 1t

Film Typgs” v rsptingw Jemrigrsdonartit/Odatsor pSirengihi | i t Clewtt i s Normal
heat shri nkabl Maistdrsheat seal abl e. However, it has a Thickness
brown tint which limts its use in sone applications. (Om)

Celluloddyl on has good nethani cal #roperties*a W de  #** 21-40
Celluloseenper avm@ rangex{from 6G+0 200C) . sHowever, skhe 19 -42
Cellulofd | mBARGBn@NPENSEwe t O praduce, theysrequire high . 21 -42

Celluloteenper afjises to &orm a heatxseal , and the perneabili tY51 .04
changegabsdi fferent storage hunmidity. Coated filns

Eilms are coated i th other, polynmers,por alumnymto
gggedt?ﬁ_e%%r ove the barrier properties or to*{rrpo_rt h'egt 25-200
Polveth lété' lability. For exanple, pit rocel | ul*gse is coated on

olyethylgne sj de” of cell Ul ose filmto provi d&*a noi stufe 350 - 1000
(highdenf}ty)r i er but to retain oxygen perneability. A
Polypropylner ocel t ul ose cb%ting on Both si deg*sf the fiF 20 - 40

Polypropylemgr ovBYDthe barfi'er to oXff§en, noi $ttire and é¥brs andi§ - 34
Polypropyéamab| Alentilienf i | nf4%o be hea&t*seal ed when broad seals 20-30
Polyestar e used. A coating of vims chloridesor vinylssacetate(n .23
Polyestgfi ves a stiffer #4d m whi chxhas intemsedi ate  #x .

pernmeability. Sleeves of this material are tough,
Polyest&l r et chabl e and perneabl e«tp air, smgeke and noisture. 20 -30

* = Jow ** = medfim ***= high. Thicker films of each type have better barrier properties
than thinner films. PVDC = polyvinylidene chloride.

21] Laminated films Lamination of two or more films improves the appearance, barrier

properties or mechanical strength of a package.

22] Co-extruded films  This is the simultaneous extrusion of two or more layers of different
polymers. Co-extruded films have three main advantages over other types of film: They have

very. high barrier properties, similar to laminates but produced at a lower cost; They are
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for exanple, for packagi ng neats before snoking and
cooking. A thin coating of al um num produces_a ver
Woé%)éwigg?ri er to oils, gases, noi st ur e, odorsP%\T{H“Z03/8/000468
Iight The properties are shown in Table 1. Table 1:
perties of selected packaging materials Film Type
thinner th@a %mlﬁ@teﬂsamdf g thereforonegsiande uae et fillingtaquipmagnitt TheNeyerakdo not
Moisture Thickness (Dm) Cellulose - * *** * **x*x 2 7 .
40 Cellul ose PVDC *# *** * *** 19 - 42 Cellul ose

*xk*k *kk % | e NltrO *xkk kK%
Examplespc‘!fgll;g lé%;}ﬁm n?tle F%%co-%ﬁlrk}defl@}ngﬁée f;opﬁ WS o5 . 200
(low density) Polyethylene - *** ** *%x x 350 - 1000
(high density) Polypropyl ene - * oxxx %20 - 40

*xk*k k% 4 P | |
Table 2: gqqgﬁ?c[]@%eadeﬁﬁns%szdforfgg pa g1,n§| yegt gfrffy*fnf** *

separate

12 - 272 QnL\IprpL *k kkk Kkk k% _ Pl \L@qter kkk ok ok kkk
Typeoflwmzate- 30 * = low** = neﬂjpwalfdvdappmug‘im Thi cker films
Polyvinyq 5 i = p O(FWFTT%WI? s FtIK&Jézry, Tce

polypropﬂ@a(gaa)@gg)fl | ms Lam nat | @R bidcs, @hodBste fil ns
nproves the appearance, barrier progertles or

POWVIHYW@%%HP%@ cogtedengt h of Bakatskergeucts, cheese, confectionery,
polypropylene-polyethylene dried fruit, frozen vegetables

Cellulose-polyethylene-cellulose Pies, crusty bread, bacon, coffee, cooked
meats, cheése

Cellulose-acetate-paper-foil- polyethylene Dried soups

Metalized polyester-polyethylene Coffee, dried milk

Polyethylene-aluminum-paper Dried soup, dried vegetables, chocolate

Table 3: Selected applications of co-extruded films

Type of co-extrusion Application
High impact polystyrene- polyethylene Margarine, butter tubs
terephthalate

Polystyrene-polystyrene- polyvinylidene Juices, milk bottles
chloride-polystyrene
Polystyrene-polystyrene- polyvinylidene Butter, cheese, margarine, coffee,

chloride-polyethylene mayonnaise, sauce tubs and bottles

With the increasing use of polymeric materials for construction of medical apparatuses and
packaging and handling of food products, utilizing an antimicrobial polymer has become ever

more desirable.

Anti-Microbial Food Packaging Research into the area of antimicrobial food

- packaging materials has increased significantly during the past 10 years (Cooksey, 2001) as

an alternative method to control undesirable microorganisms on foods by means of the

incorporation of antimicrobial substances in or coated onto the packaging materials (Han,



26]

27]

28]

[29]

30]

Co-extruded filnms This is the sinultaneous extrusion
of two or nore |layers of different polyners.
WO H0843%!ded fil ns have three main advant ageSP(E)T/EII‘ZO08/000468

ot her types of film They have very hi ghdbargi er
. o : at a
2000, BRRSF SR Sl St oAk A U LS B B e
post prodeBehi® h@iing aste@ipts QamtSBeeAmade! 1o 12%{)(?%%&3%{1??%% d%_lgg s%c]gllage by

i | ayers do not separate etc. | Ex C U Of -
using anfih3gterinl ewprativdot dinsx tHanksr.f dirent rfcaspplidationsof Tatihizrobial
Cnel-ec i.hated fil ns used.for food packagi )
SubStanc%y}pl)% ggﬁtlteg(rjnbér? ste 1 %Psc;eaﬁeo%‘%}“’Spiﬂb_rﬁéﬁf‘?so?{e ufralized O diffuse
rapidly fiSol theisogthéecianethe bl indss. ThadeRte, thé §RSof FHRRLH NS ﬁﬁff§containjng
. . confectionery, ice polypropylene (2 |ayers) cream
antmcm%?ﬁ QTS ?O@i% éE gros¢ efioiing if high renseetrations piedpaiotsineddvhere they
_ . , f O y
o e RSl o CRESf ofo O, RGB! they gty of the procuct
(Quintavallacpand Afikcms, 2002). ul ose- pol yet hyl ene-cel | ul ose EI es,
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The packggé Iirrlgo%oggtles an 1mi3/robial agents and is designed to release them into the

headspace of the package or directly into the food product.

The package contains an immobilized substance with antimicrobial character. This category
of active packages includes (i) bolymers with inherent antimicrobial properties and (ii)
structures that contain immobilized antimicrobial agents. Immobilization can be achieved by
restricted diffusion or by covalent bonding of the substance to the polymer backbone.
Although, currently, there are only a few food-related commercial applications of these
technologies, this is an area of great interest and many research efforts are focused on their
development and implementation.

For those antimicrobial substances that are to be released from the films, mass transfer is a
critical issue to be considered in the design of the active system. The studies carried out on
migration of volatile and nonvolatile organic molecules from polymers are applicable to
describe the release of antimicrobial agents from packages (Garde et al., 2001; Katan, 1996).
For volatile agents, their release is mainly controlled by their diffusion through the polymer

and their vapor partial pressure at saturation. Once in the headspace, antimicrobial substances
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ai.n i nmmo antimcro
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controlled release of the active compound. The step to introduce these highly volatile

compounds in the package wall is not simple because the film manufacturing process
(solution casting or extrusion) results in the volatilization of the compound and a
nonbreathable atmosphere in the production plant. A possible solution to this problem
consists of using compounds that trap the active molecules and decrease their volatility.
Cyclodextrin complexes have been used for these purposes, preserving flavors during
extrusion processes (Bhandari et al., 2001; Reineccius et al., 2002). Some antimicrobial
agents, flavor essences, horseradish essences, and ethanol have been successfully

encapsulated in cyclodextrins (Ikushima et al., 2002).
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of triclosar froftd &§EnBACHRAE cOFYnbr 1Ak WEeF nfBfatty €6¢d §ifulintd) In another
h red neat are overshadowed by serious adverse

fres
study (Ch@r@_g 6t abh3ABDs A ppasing, mpdo pf 2 EiFraRE acrylate copolymer containing
triclosans was seen to inhibit the growth of Enterococcus faecalis in agar diffusion tests, as

well as in liquid culture tests. The data suggested that a styrene-acrylate copolymer
containing triclosan could be an effective antimicrobial layers under appropriate conditions,
although further research is needed to evaluate its effectiveness against other microorganisms.
Diverse enzymes and peptides have also been tested for their bactericidal capacity. Their low
tolerance to temperature restricts the application of these compounds to their sorption into the
polymer surface, or coating or casting from solutions. Lysozyme has been tested alone or in
combination with plant extracts, nisin, or EDTA in various polymer films, including

polyvinyl alcohol, polyamide, cellulose triacetate, alginate, and carrageenan films (Appendini
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TakayamaJeS. alFﬂQ%égmﬂdanmI( Rt Ao §208H) astudied; dbeay efficacy on diverse

Sor bat e-r.el,eas astic f ch
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rel ease of benzoic acid to a buffer soglution or to
efﬁcwncyrﬁétlgwwon@@tr%% (siga pndrbas.200ak Haveyey g\?%%“@ﬁ gds eréP?%Ve Ag-

zeolite is @5{19 ﬂﬁx? géljé%ngf}ﬁgﬁgﬂ{h%cﬁﬂﬂﬁflﬁ%@er%ﬁq?\gg %ﬁgl%(%o 3%
(http: //pffE-@hﬁﬁéid:di@/aﬂ‘pre@ bictive gmolging/ (accessed Jan 2004). However, the real
effectiveness of this system has not been evaluated because the requisite migration from
polymers is minimal and silver jon’s antimicrobial effects are weakened by sulfur-containing
amino acids in many food products (Brody, 2001). The most practical application of this
system seems to be for low-nutrient beverages, such as tea or mineral water. Commercial
examples of Ag-zeolites are Zeomic_ (Shinanen New Ceramics Co. Ltd., Japan), Aglon™
(Aglon Technologies Inc., USA), and Apacider_ (Sangi Group Ameﬁca, USA). More
recently, Renaissance Chemicals Ltd. and Addmaster (UK) have obtained FDA and BGVv

(German Federal Institute fro Risk Assessment) approvals for a silver-ion based coating

(JAMCTM) in food-contact applications (Paper Preservation/Paper Biocide, 2003).
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Another possibility to obtain antimicrobial polymers is by modifying their surfaces by
introducing active functional groups. A novel method has been developed using a UV
excimer laser. Nylon (6,6) films irradiated using a UV excimer laser at 193nm in air possess
antimicrobial activity, which results from the conversion of amide groups at the nylon surface
to amines (with bactericidal properties) that are still bound in the polymer chain (Hagelstein

et al., 1995). More recently, some antimicrobial polymers have been developed based on the
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Stojiljkovic, I. (2003). Porphyrin-based, lightactivated antimicrobial materials. J. Polymer
Sci. part A: Polymer Chem. 41:2297-2303. Brody, A. L. (2001). What’s active in active
packaging? Food Technol. 55:104-106. Cha, D. S., Choi, J. H., Chinnan, M. S., Park, H. J.
(2002). Antimicrobial films based on Na alginate and Kappa-carrageenan. Lebensmittel-
Wissenschaftund- Technologie 35(8):715-719. Chung, D., QChikindas, M. L., Yam, K. L.
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recently, Renaissance Chem cals Ltd. and Addrraster
have obt ai ned FDA and BGW (German Feder
WO%‘H@ ?¥ite fro Risk Assessnent) approvals forP(z;\T/ILZOOS/000468

silver-ion based coating (JAMCTM in food-contact

oot BRAESES, SREHGRREL, DLSSE Yt LAnLPaRer MO om o

polymer cﬁétﬂfgt INPE&ESH Pl%t&‘ﬁoh%(% mosm@' @‘Btung' Pk dhRis ﬁ E., Yam,
| ymers. This type of i mobilization reqdires t

K. L. (20@ﬂb)s drrdeaspfoff propyl paraberyfioups priydet koatheg into: water and food

T R S T T M —

25(1):71-8hayes, IROIPYpAEAIGS, S0 VAR 4..32008). EvAluadish bf @rbolymer
t he use of "spacer mol ecul es that |ink the pol ynme
coating C°§1Eﬁ11?18% dricipsan «%Shfé\e Botimerphink Vymoag@ﬁkamg/matemls@ént J. Food

Sci. Techx#og.g’&?f@dl@.s% V tlbﬁ} &loéhsjs QOt(?QltJje lﬁ’ ESRfﬁ§EdA, §5hn, F.,

antim crobral” aln eXtra
DeschamppolA: 20§2)e Riditgé )annimcrebmlyﬁhmseﬁasam mﬁclﬁﬂﬁan matrix. J. Food Sci.

6761623k Y o gt Bt ot aatrseaie bl Catngogins o
I e C f y
inhibition Elng IE géle@wgs'r%ﬁ}sd;gin;gsﬁn gﬁ; Eoﬁgegbﬁ&%ﬁ}i@ T@Mﬂ%‘z: g\ggmt)@s and

Apphca’uo@@ ‘Mas ngo., ﬁﬁ@omﬂyyﬁiar(QOa]r)e An’aimpmbtal yfood packaging .
e TSP Y SOPPUATH, S, 5 EAPDEECS, Hbs,

Edible filrasrafi® 8odtitigerag Gletivé 1dyefe Gt Ry 'BI. d8Se® nAétl\% F&Jd Packaging.
nmenbrane, causing | eakage of i ntracel | ul ar

London: Rlakit Apalenic amaRrafewianal @msﬂhl?rop@ryshcbhmmé H. (1997).
Active pao‘i&%%ﬂ%o g%éfégaﬁ&a lﬁ:tdﬁ ébgrh@ucs\ﬂpl D n%% m%szr(r)é 10—

ant ura Mers 1n
17. GardesuhhA.aiJatalastlh;: &vara,l Rs dﬁmandek fRiNGi (2001). fﬁl&rﬁﬁﬁ‘i’smg the

miraion B s B S o 5 SR ne ond Gmpminnt
18: 750—76Q5®a§l§sté’incoﬁt | AGofdld Bppﬁﬁks 3.0 I?Jlfé 1. fq19§§5 Potent1al of
veget abl es and fruits fromfunga t adat

antimicrobagl nylonomsy foofipaskagds. IGosfeaerse é’&@@@dmge IHgahmstal M@tlag i Han,

2. 1. oL SORRSEH P RN S Ho ETE LS TS ik . e, .
Miidkiff, en Ned@dan, JZQ.Q&ibérySIydl%@) thﬁuﬁ;ydﬂ@&el Aosérbehtd B6dd Phd. US
I tosan with diverse or ganl c acids and

Patent 4,855, Retmidptrbiipaed. Hhd)999unafetheensiderations iulastive peckaging. In:
Rooney, M1 eG4 A%u@g?*"g tPa\é?;Sé:u‘?% g DRRE AL ({ ﬁﬁ§ %%H'P?‘?%Eslmnal.

neat except "ac erla W he  f

Ikushimawnkt, hYadhikh)Id Kpwabarl IN)gHalﬂﬂ, Iﬂ,gﬂﬁﬂimmft(f | KIi, 60kyra, Th€1994).
IS

imt tlon of chjtosan as a filmnateri al
Developraff ST it Bitsb e ssraesiabreaih spenese@enByl and ethanol fo
food additieQISApPK Ghtosci. 41(2):197-200. Katan, L. L. (1996). Plastics. In: Migration
from Food Contact Materials. London: Blackie Academic & Professional. Kim, H. J., Leé, S.

C. (2002). Antimicrobial activity of silver ion against Salmonella Typhimurium,
Staphylococcus Aureus and Vibrio Parahaemolyticus. Korean Soc. Food Sci. Nutr.
31(6):1163-1166. Kim, Y. M., An, D. S., Park, H. J., Park, J. M., Lee, D. S. (2002).
Properties of nisin incorporated polymer coatings as antimicrobial packaging materials.
Packaging Technol. Sci. 15:247-254. Kim, K. W., Thomas, R. L., Lee, C., Park, H. J.
(2003). Antimicrobial activity of native chitosan, degraded chitosan and O-
carboxymethylated chitosan. J. Food Protection 66:1495-1498. Labuza, T. P., Breene, W.
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16]

| '] chitosan films with dial dehyde starch, their
mechani cal properties are significantly i rrproved and
WO 2HB1$7%s still retai ned obvi ous antim crobi BYTHAPE 08468
toward S. aureus and E. coli (Tang et al, 2003). 4 2]
bility to, obqtoaln anti ni cr gbi al oly

M. (1989} &55 aﬁfgvet Raskaging fon depraygment pbabelf-H a4 pygitional
quality of e bhPBaLN FHIURRE:1if ?fJH?i‘é e, F%EH @?cgg%?g chrquﬁ(/ﬁﬂlcgp q? 1-69.

using a UV exciner [aser m irra
Ouattara,uBi, fjmard)VRe ¥ Riette) &,eBegn, ]&9,3Hloiley; Ri A. mmm;Slefusmn of

antim crobi it ch re ults ram
acetic and bbbl G- Cho Rrariestbashd BemidRabIn, Pagke ik e { Jrood i
65(5): 768@7rvr3nema€wri B.O8ahe¥Fd, R. Ci‘gl PRItRDE.! BESH, AhqllolfefyeRSt& éboom))
bound in the poI yrrer chai n (Hagel stein et al .
Inhibition (g6 stirfpes: sppilage bagtiesia dntrrpgessadomaits gy wréncstldmvé ab@emroblal
s oo EYSHBPOH B0, ST ASIRRLASEES 39 QsPOLBIAFR, 5. Vi, 1.
(2002). Antimiokobialzfedd ipaclagingl innmeéat fihdustry TRRaE8§0 50:13¢3-9F80s Rekneccius,

filmto light results in very reactive oxygen speci es.
T. A., Rejnggeius, nge Peppardy i t b égQQQaaGEI\%IPSU&Wnon ﬁ)aVOTS using

cyclodextrmsoéﬂ?xluﬁlﬁ%l?gf ?lﬁ?&nileﬂﬂtlbﬁtntﬂa b ObetT BN %Qn‘f:rﬁ gﬁ%r Sk <ei Sci.

hese reactive oxygen nolecul es are re
67(9): 3271f-|3l2ﬁ9 aﬁblenrdh by Mmhteld@ncSerSuognljkbvmpi[J @2009).i Graﬂmg fodidcght-

vt FHAER i) HEFRA BB S 855485 RLebhihe] e
41:41-47. @oaaés., NG, Rusfshhir! DAMP, Mab] 80 & TS, p%ﬁ}ﬂ@%@m J.

ti11 under st udy. A maj or _concern of these filne
(2002). Inlp@ltltonéaf migrobish groayth gk brgad threughcactive pyclqaamgomaglm iTebhnol.

d 0 cro
Sei. 15:1283037, Pl ula "R SUBblY 1h? Tiiday I, WRSGEERL Ry Toppo, K
(1994). Arrtnmlcrabial patividgeof sitvet amd epepivns Ak A&Ribhctaﬁal%ﬁtﬁﬁﬂ AR gents

-1ife_of foods. Probapbl future work will
Tapan 221511556, TARERo B SoFani Lo B)Uie Mrelde waighocrosslinked
chitosan fi ?IBE 208 GRAP LA m AP tsb?uﬁﬁyﬁlgr RE!. YTRIoS-od GVJ}ﬁlee‘iiren,
new antim crobi al s a’w de spectrum
Devheghem;t]i‘ yiBteystaML Yo \Kruijf (N tly \Delblevemp d 36159@9) IIDevdsopments in the

wtve. QRS S0 LERRE Sl YRR L g, Yormetrn, 1.

Devheghe?é;tF vnemek@m '(QEDOQ? EeRtiverttsy b Sorhé %eﬁtoanti'rﬁﬂn%lbia!l ?g&ﬁa ing
“smart" packagi ng systens. These materials cou &

concepts. J@Qd ghdditives radc Bopemimanipr E3e6kd 701 Wllttammgﬁnl Syadtoj VL.,
h
monct, e, (3, 4 ORI A 08|, RIS g comeris

disinfectalmhgdlmtfmaﬂbsmr@tmﬁme ant GPsipeahREbLRS i BloGlANeasthks. Eur.
e present _invention: An, D. S., Kim Y. M, Lee, S

FoodReS-Eechnﬁél%U(%) #09-4lde, D S. (2000). Antimicrobial |ow

ensity
Although, antimicrobial polymers exist in the art, there is still a need for an improved

antimicrobial polymer coating that may be easily and cheaply applied to a substrate to
provide an article which has excellent antimicrobial properties and which retains its
antimicrobial properties in a permanent and non-leachable fashion when in contact with

cellular material for prolonged periods.

US patent application 20050271780 teaches a bactericidal polymer matrix being bound to an
ion exchange material such as a quaternary ammonium salt for use in food preservation. This

polymer matrix kills bacteria by virtue of incorporating therein of a bactericidal agent (e.g.
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50]

51]

poI yet hyl ene filmcoated with bacteriocins in binder
ium Food Sci. Biotechnol. 9(1):14- 20. ﬁp endi n
WO%”‘)S/I?—HII%hkl ss, J. H (2002). Review of anti /H&O%/GOO“S
f ood packagi ng. Innovative Food Sci. Energing Technol .
3:113-126. Buonocore, G Nobile, M A, Panizza,
the quaterngry apgipaiung saltpdbe @gq;l‘pge cl@Ige of @§|agpr§c mgrely( gdomye electrostatic
Iggg,fej [ fro
attraction ﬁ]h (r:‘irgsgz) g’i‘d %Ez}ﬁhﬁeg) gﬂ%gef‘d( c@ paf(; g?ldmon the above
described app)]hoauanl does. nQI tebdp disSaif. sabil( Bl)fférSGEavhﬁ Q@ bﬁﬁ’étmgal’capacny
B,,. D £ .. B., Young, G (2001). Flavour retention
throu&ghouroq}f"irﬁ’éﬁr 'c%’fjryt enper at ure short time extrusion cooking
ess: .a revi ew. Food Sci. and Technol .
US patent ggglgaatlgg gog@_@@@%ﬁ @ﬁ(il’@ls, 1mg10b11gg§«pﬁ, of pntuglcrqblzgggglecules such

as quarte Fo d SC| ec n f‘&%ﬁlﬁ?‘t“swﬁg Jag‘g)“%? %gﬁerwﬁ‘%%‘{ %nt1t1es)

covalently Nbainidedrgeng sSid sﬁtfax}ei tq' kendiex: thd suff2€0Bactericidal. The polymers

described ﬁgﬁlgllp %/ré:agta(t:}y tg(ﬂ isa’ﬂ’?“eig Iggl}rgﬂr,[grlglu%] gitaehed thereto
d KHlh @393 t { N

aneas she ac tefp\%)zﬁg ac gagllyn ggﬂﬂ% 8?0%??%%9%1& 104 ﬁ-th%%éﬁcét%{%éa

US patent %’H}?lfﬁhg}# gg?Sa Odd? 1 ?ngshﬂ{%‘? @ull)\é(t)rre]lés N%‘ae?‘gr"’r‘%gﬂé“éﬁ gf 29067 antistatic

properties. KSipgha poapertig emn ampatted diys aprlyiep -a Wbstien oc Hifit dordied from a

. . . Technologie 35 715-719. Chung, D., Chikindas, M
catlomcau{{ﬁar #&P@eﬂcélﬁé‘ﬁﬁéﬁn | nhi bition of Sacchar onyces
cereyvisiae by sl ow e. of _propyl paraben fro
The activiiy) gidhe GREAFR. 29 o ca Pt (R aRTicatiane, 80450374780,
20050249@3%9 20@5@0(13@!99'&{95 ®n ﬂ?e dllr:eot coiR TRt dfthéba&@&@&é?)matenals with

Rel ease of propyl paraben froma polyner coating into
the cellulgva teaembrank. f dbel Isvetu bﬁttpmg,lts olsv emorgly oderendénti om ofbie aburface

concentratg)g(qﬁge] [f]gcéeixg)cp @J' é %‘lnslggglglgeg]%ngp rp?e%gr?t% a stlpggﬂ?mk’[at@n since
the exposell ¢8chlic mavMalkadah ®8 s@lirafed@ry PR inGi6A bkEingORastidsNJ
triclosan as the antimcrobial |ayer for packagi ng
In additiof®ldRk i Gl the abBle dé'scrlbgd)@ﬂs 1§§tlent GRAns t@gbhlﬁﬁﬁéfl%ammahan
Coma, V., Martial-G A. eau, S., Copine
cells. Nor Sigl fhey tagh ﬂ@suhawpsuseﬁof p@l@ﬁmys aEdmltcenamgents cigainstakither
d Sci

cukryotic oy g0kt o5 ofll et SRR G s ge 3F e Sy henpned US paten
applicatiordRédcHicefifiratiorPatkapblfthefd th @sle&Wely RN Rk thinQiR11Q

sel ected m croorgani sns. In: Food Packagi ng Stl ng
There thus 'Yeﬁlﬁfﬂg% rfé@&j f&%ﬁ'l@@&lﬁl@% hightp Q&%&a%@@usqg ha¥&RBeents capable of
<seé (20 . Antimcrobial food packaging .
cytotoxic a«raonebo |aga1ns¢omnktanyv@s afioprokalygtieedls. pp. 6-10. Cuqg, B.,

Gontard, N., CGuilbert, S (1995). Edible filns and
coati ngs as active Iayers. In: Rooney, M L., ed.
Active Food Packagi ng.
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54]
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56]

London BI acki e Academ c and Professional. Floros, J.

L. L., Han, J. H (1997). Active packal
Wof@éﬂ?ﬁgll%gl es and appl i cati ons. Food Cosneti ckCH ‘ﬁ%{?&“s

Packag| ng 20: 10 17. Garde, J. A, Catala, R, Gavara,

Her nandez J. (2001). Characterising the
SUMMARM@F&%HEﬁNME&HQNM dants into fatty food sinmulants.

Food Additives and Contani nants 18: 750-762.
It is hencekbg@lo@]e@t rof the inMeripar to Misclopgja biogidic @pk@ng, ngspecially a

Pot e I
psasing 5 SRENBCELAT Bho B PR S0k A ok s o
source (PS$RMhelpackhking 39 @Bgvidedihtisefilcfon bdﬂllngflmnlg pagktagallsg(LTleb)dor
echno 54: 56- 65. Hansen,

otherwise dmémqgtwtal gltraeglgﬂqd:}rwefges ag}g/@g}ntelgglhql?ﬁ @feéilﬁtlgps of salljd LTC
upon contaﬁb %@% ggg) co’ﬁgﬂglr{%@) rotn Mk or%uﬂ@éno%ﬁﬁn la'%@ﬂ&hhg %apaélty,

nS| derations ih active packagin
and (ii) medlrrs preeidirgyprotdn dondueiyity Aotliov eleFizd]l Petekizadi W ger € SS is
ackl e Acad C an Pr of essi

effectively e 1}_6 p asisan %Iﬁgen%}g 1 lb.g&gﬁ? rm%hm : conﬁned

volume of Sl BTC! andwr9&§9upu£§whpﬁimeéllm R rhdions Sfoaid [ACerwhile
essences, horseradi sh essences, nenthol and et hanol

efficiently proserviog thepldof 5aié£.TCS enaprmenti ycosci . 41(2): 197- 200.
Katan, L. L. (1996). Plastics. In: Mgration from Food
It is in the s<Copd aitthe isteatiomivherefrothd 888 iBiminkolabladwdeaphebig, either anionic,

cationic or éﬂ%;‘t%slérlpg %gﬁgeg&n}lwqr u(sﬁﬁfs‘ fcrrvlgﬁmgqrﬁvﬂlé 2&'?%% cells (LTCs), or

otherwise cﬁa{lﬁ@ﬁgebﬂtﬁ iRl LaMF bﬂﬁbss& aptiy esetttar Abteigdomnel the LTC
i bri1 o Parahaenol yticus. Kaorean Soc. Food Sci. Nuytr.
upon conta@tl [tgy additigmally argdferngtirigly therscopgnof the 1rgent1% rvkherqlp ﬂ\}p PSS

s an insoldff fydginithianb B seloo gt FRS quE LARER pefpfy bithihd vt

water-immi3abkagohgndrat wehial for }Hﬂuigaguvng Tegtinotlls GLTCs), or otherwise
15:247-254. Kim K honas

disrupting mital) intyaseldrdge PRITRTSAT BT ARCEEL g é@téwﬁﬁﬁi plrafe L1 upon

contact Itcﬁ %Lﬂﬁi%f] 1nd§19r§’c% g GMiHe0fRBnRRL WhaLROWMETPERY{sakednsoluble
osa Foo Protection 66:1495-1498. Labuza, T.

hydrophlhd:’ eith&8r a&ﬂmic, M}t]Muc(cﬂr%ﬁ)tenomQ charged polynfer.aeombpecd with ‘water-

i S5 ) Sh XSRS b B0 i e oin

target celld GLOFLSS) or othgﬁﬂge E’i’sﬁ%ﬁﬁ%‘vﬁtﬁl e cdreaesrvedss@nandlal: iktet@llular
tara, B., E., Piette, G, Begin, A,
1nteractlomrr|of1lhe§LT(RlP€)ﬂil CO@B@DOa) Di ffusion of acetic and

propi oni ¢ aci ds from chitosan-based antim crobi al
It is also 1rpﬁ:em9pmgf fhelimeantion V\%mﬂn B PS%@(@}&W@ 8n A7en-1guising fpagner,

to contact Ahe (15’6‘% Eﬁrgetl Fﬁjfﬁ t}f"?ro]rl? %?ﬂugﬁ °F alge Surfa eé_"gac ?%er PgellnrllOSt‘
boundariesBrARE SARsHBA diniat@ BFjet ARt @@czﬁ}fab&rﬁﬂb&h@ d@iaated by the PSS

of the present invention; at the inner membranes and surfaces of microorganisms, animals
and plants, capable of being contacted by the PSS by any of a number of transdermal delivery

routes etc; at the bulk, either a bulk provisioned with stirring or nor etc.

It is further in the scope of the invention wherein either (i) a PSS or (i) an article of

manufacture comprising the PSS also comprises an effective measure of at least one additive

It is in the scope of the invention wherein the packaging is especially adapted to be provided

as a packaging for cosmetics and foodstuffs, yet it is well in the scope of the invention
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filns prepared with chitosan. Int. J . Food M crobiol.
-148. Quintavalla, S., Vicini, L. (2002).
WOA‘W?”MQ? obi al food packaging in meat industr - T/Rh248/000468
Sci. 62:373-380. Reineccius, T. A, Reineccius, G A,

. Peppard, T. L. (2002), Encapsul atlon of flavors usi ng
wherein t@ymcgaesagraﬁrk@reeaﬂ%a Plpsd Sruthizay S naskaging efer madrisia e.g

e B S LB P 1L 12T,
It is anothg ?%fekt?gﬁ" t%f 14143(&%15@% I)C/ﬁr/?gfr gggﬁ)c ap%ék%&n%hqs%&ﬁé@é %& Of the

above, whéfelrﬂéard]r ﬁrotc&oaﬁﬁlﬂctnmy i3 prcRndedFlwt Wétbﬁplé‘rﬁi’eablﬁty dMd/orB3! Wetting,
Andr ade, N. (2Q02). Inhibition of

Cruz
especially pHereip vrrﬁgﬁlﬁ prquflﬁd&gdmdmnmw fie¥e packagi ng.
Packagl ng Technol. Sci. 15:129-132. Takayama, M,
It is anothsu@ Shl Qgtg Hlnveggml (g(adlspéose bmgd_r,@; hickaging a]saj@ﬂ@ed ikn any of the

above, wﬁ&g %ﬂa&d% o'Hb cﬁfcﬁlllltya &%’ gs Of o%'nciede@g Ilgl re%ﬁ? proton

erra Rie

conductlv@ﬁ(a&)mEE{IECHB}SandT@ngherB:ﬂy }@tdlropﬁrl;rc P imets. (II(IQ&)Q&lected from a
D al ro slinked chitosan filns and their
group COHaH%F%PE refr eylene pgpglmerssshl orxﬁiedg%teg@kﬁ selected
fr A | i setlier: t = -
om a g (ﬁfﬂ’f%bﬁﬁﬂglegv gf es@‘?éé, I%Qi%{gfgoﬁ etll[T_)eé'V etﬁ’gﬁé % sﬁ}ﬂ: étfxy/lene
butylene- spggm@gsf@ﬁﬁ) fm@@@er-‘étlen&stoﬁgo(d’%{) p'bégc r(raxylene-ether-sulfone)

s Pytgiihlfcete: BlofEs BB PR o oG ai?BD) and

polyphospﬁafdﬁa;g pRAo-eXRAES méfﬂ&gne“dﬁﬁdel B?Sca%hg%a@o BB@B@yﬂﬁﬁt $ulfonate
19:163-171. Wrtanen, G, rkonén, P.
(PSSnate) gqlyfiqny wifh suspgpded ane@nmrlnparmcleg ZefOSEI)OSS—Eﬁkerd: &Sgnate ion

exchange 1te§1§1h hﬂm@ﬁcﬁﬁ{jﬂﬁﬁgﬂl?iﬁaﬂbﬁ Rk Srgc} &4 \%ﬁ%&% ORbr f oodbor ne

ogenic a age m crobes i n
213

e st NN o R RS R o e

above, withdin it Ner@nkudiéd lab 2 cofjRdatbOCo@PrisiARPItINEEr more, either two-
antim crobial polyner coating that may be easil y and

dlmenswnéh@mcy thpprdnean%l@ab (HabBSPmreack of phishi afche ®'SSs cpesiging of
materials %Ht&ﬂl gatﬁ%ﬁ§ccﬁ%§ogﬂ{1ngl%ﬁr%ﬂlg %ﬁg’/oﬁlanf%&pgrrohpse glr{@anewgpe&lally

tain s“antimcr ropertires i
organized anda mmnd:rewhtc&béﬁicfeaﬂhlmmlmmg the) chaipeast thM pH of the LTC's

. cellu ar terl for prol onged per i ods._ US pat ent
environmegt, p‘LrErc & 0 ﬁ@@%@z@ﬁ%@n@ shrbelly gsarniend i é%ﬂ‘:lftfo?% 12D,
topologmaﬁ?ﬁbldéd@@ RgrReund 3y n%ﬁnéroéfﬁ@?éﬁﬁ?%ﬁcl?ﬁﬁlgfd@és A CHarfS of

a’ quat ernary ammoni um salt for use in
the pH ofpthesbTClst ¢romrontient further optionally, at least a portion of the spatially
organized HDCAs are either 2D or 3D positioned in a manner selected from a group
consisting of (i) interlacing; (ii) overlapping; (iii) conjugating; (iv) either homogeneously or
heterogeneously mixing; and (iv) tiling the same.
It is acknowledged in this respect to underline that the term HDCAs refers, according to one

specific embodiment of the invention, and in a non-limiting manner, to ion-exchangers, e.g.,

water immiscible ionic hydrophobic materials.

It is another object of the invention to disclose biocidic packaging as defined in any of the
above, wherein said PSS is effectively disrupting the pH homeostasis within a confined

volume while efficiently preserving the entirety of said LTC's environment, especially a
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pol ymer matrix kills bacteria by virtue of
|ncoréforat| ng therein of a bactericidal agent '1(

.t he
wo Eﬁ?ﬁ ry ammoni um salt). The positive charﬁ% /&2%@8{1@0468

agent nerely aids in electrostatic attraction between
itself and the negat

|veyag%?rged cell walls. In
cosmetic agiifde t 9Tord, - foodstufBoged d@g% IeiBp FHE aERBIPIESEES fFfirely s
characterlzetde %gh é)%ﬁaﬁ%e?érﬁ :&Jléc@edb Uder s DRV ngor%ﬂ?iﬂgf 8F | % Céiﬁﬁf@hﬁ%nt

I'T entire body. patent application
flmcuonaht?,OGE@ﬁlé@ﬁ,QSolubia's hemcéntratibi, pmtblp rotlodr thet i protonodd Bydroxyl

s 5} B e RS BT LA RS R
parameters, CQe\é Sty Yoabouad o Od@n%@ﬂubrg SAG drd reenssendyhe safety

ace bactericidal. The p mers described herein
parameters, aaspecaalbammtyt otharvess LEseer R’é&e affgctingr pasemeyersa giphactory or
S ached t heret n
organoleptlg RWB}‘%%%L -8 Y0 gerl%tﬁ: s&eg %%(ﬁ% c%gltr?eptut]ﬁ taﬁgeaﬂﬁ% é:'tcﬁ or any
combinatios Uf fhegeme8] US pat ent appl i cati on 20050003163 teaches
substrates having antimcrobial and/or antistatic

] It is anothePbBIREY 81 1BS invelGsh & @Rbdel £6i0dilR pdtRagiheds Byfianhyhnof the
coating or filmformed froma cationically-charged

above, propniesi nsefido ﬁ?foshsmmg visgl mieaceliulan, procegyes t #ul/gfo m}iﬁ‘éfﬂéular

mnsion 3 GBETR o SRS TeaRBL) FRLLATR, ORPZ (AR i

environmer O8dpaciallpfa tdsnekiacirtiule of dafoodstuél had gijwntihintahlg affecting the
cel lular menbrane. The | eyvel ,of _toxicity js.strongl.
entirety of a@pgﬁ@@rﬁnvgﬁnmﬁ@ 6P iten loarhias 10 SO RS pheithe? onized or

neutral atorﬁé %&56\1@ aﬁfbﬁésttb A% LTS Snvifihdne (EBhniRlegent s a
a lon since the exposed cat| onic materials

3] It is well 1n8f1‘@ F&%e ﬂ MRV &GioN STnér ﬁ‘ﬁ‘L grgh:ﬁ@ 1 i ?Q}%ﬁl&ﬁ %%P LdcRRRat the

i'on, none o ove patent °
concentratiou Ifi leaﬁlled) risnizeh oh neitrali z[tgmﬂ&m’tedm than ce pps. A‘lltﬁrnedﬁ(vely, the

) thyteachtheln vivo use of nme
aforesaid leaghingsis ApEimyed et dhat dik SPYsT Fesd éf%ﬁa@%@ ety peutra
atoms is le%sy han - les’s:l{flefﬂ‘ ?ﬁ% CALGRRE B, thd) §fo§$§9idele£@ﬁﬁg ﬂﬂﬁﬁuﬁﬁed such

tent app ns teach “¢onfi guration of
that the copmhiratiors of aswiddonized by niittal anmni i lassctbhn lqsypl@ 501ppb and

more than E@r S tgéf} {}%ellﬂz\}ge ggoggﬁaicp B}getis FMQI@I{QH ?c? Jﬁcﬁ h1!h¥1t the
concentratléﬁ‘ bf QAacket dnBe@bP stutRl KRk i16ss ahuh REDan Y 0thue more than 0.5
| s. SUWARY OF THE INVENTION | It is hence o

one
ppb. Altern@byem the eifareraid legading ismintmiged sychobatghe pepceatiraiion of leached
ionized or oo g?( is RSPRG Akl %af 0 aging for cosnetics and

conpri1Sing at 1'east one insol ubl e proton

4] Itis anothe? b&keﬁmﬁﬁdﬁycq%\} Pgs%lgﬁﬂg%% a BRRIAY %Q«%&Eﬁl’g%% RUEAGP RS I the

above, provided useful for disrupting vital intracellular processes and/or intercellular

interactions of said LTC, while less disrupting pH homeostasis and/or electrical balance

within at least one second confined volume (e.g., non-target cells or viruses, NTC).
{

65] It is another object of the invention to disclose a biocidic packaging as defined in any of the
above, wherein said differentiation between said LTC and NTC is obtained by one or more of
the following means (i) differential ion capacity; (ii) differential pH values; and, (iii)
optimizing PSS to target cell size ratio; (iv) providing a differential spatial, either 2D,
topologically 2D folded surfaces, or 3D configuration of the PSS; (v) providing a critical
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70]

71]

ot herw se disrupting vital intracellular processes
and/or intercellular interactions of said LTC upon

WO MRS The PSS conprising (i) proton sourc%CHFng?sﬁq?O“s
providing a buffering capacity; and (ii) means
prOV|d|ng proton conductivity and/or electrica

number of P§iSe partigles (vmmpélperbl@ siréhcPBBithe defined canesity pdf 8 igiisnivodume;
nd/ or electrical balance within
and (vi) pr{’ﬂﬁm%'gh% ne er%‘gglof said LTC and/ or disrupting

i sy P! f;ﬁe‘s';r'gg' Bl A BSRL pAe B hs mo

foodstuffs,eE0thpriEat leadl ohd ihsdlible hb@l@@mag ©fS tahelchinye M Iaﬁp of the
Wherein the PSS is an insol uble lfydrophobl c, either

above; saiciR$Bripeatedsen thernteme} andimexearnal sindacstndrsgiskbagkging is provided
S f r (

useful, upoLﬁt cﬁ)félkgvc\:dt ggf %1?118#{1{1 Eﬂgﬂoﬁe{a El@ %?c?/é% glfg,{; 1l§,a1 bl’aga%g%: ggtg%ns at least a

portion of anBTQrwhilet a’fdbﬁivély |p?e‘se1fvirtgep$}a& fumesoredlity: besaldl&urfape.n
contact. It is additionally or alternatively in the

It is anoth&hpet of tHeli@vérmmoand idalos¥h &ididic phekaBms dsSdefited in any of the
i,nsol ubl e hydrophilic, anionic, cationic or

above, having atrleast one extewal pretPrprspaehle sedsi widlta given functionality (e.g.,

y dng,li
electrical X‘(ﬁ'}eﬁétéoc cﬁﬁf'lt?ngg? V2 grgl o t“h@p ];H:g, ga : Sslrﬁt%{: : nsg aJL l%/as'ln %artlally
composed bﬁtdr ambdllyl and/pradessal lareddowith atRSSC ehdhuthat dlsruptlon of v1ta1

: 1ntracellulaltr%ce>éeg§{%§ or?l%@trq J@;:lrtupt gqc&ﬁ:?gqfieqaﬁi lLﬂ"gt pé%o{fyglre W le sa1d

LTC's envirGiReHR b€ &}égfdoﬂaﬁéﬂdnﬁhtyeié Eﬁ’@d’cw@ ﬁ@ée?vedc ationic or
zwi tterionic charged polyner, nbi ned with

It is anothé’i’a&bséc't m@clh%rﬁloﬁ'tg f1RY h%‘i‘dc(fdlc %Q%Ha%ﬂilgcis 4e|ﬂ|ned in an\y of the

terionic charged polynmer use
above, corhpuiged acsirfase (HiHCs )g;venrﬁmmmmhtys endlcmemtmng: ewtérahl proton-

i ntracel 0 and/ or, i ntercel |
permeable] IRy a Gt v BRI, Hosaie 3ot SR on Slafeasy o pertgnsgf seid
surface; whé}eﬁlrh%lcf’fé?&els%ft léagtepdrﬁédﬁn&drﬁ’ﬁbs@@ B %f ggféﬁ v%%?‘a'l%s such that

adapted in a non-li'mting manner, nt act
vital intracellylanprocessgeandder intesdellnkar mt@raatlcmsl df seid LRC ars dmsmptml while

w1 Sl 0 B RO B 0

It s anoth§RARAEE AE BeARterL B ABE I & nve@% Pachefiests Al Rsenygf the
above, corﬁ’;%r?s'i'ﬁgs (i) GRRAN @neoﬁS@ealrﬂg(zz? Rk Q)‘Etn?&e BYedpfve Bariys, ?Mldmg

a number of transder delivery routes etc;
said PSS with & sustdindddiong afinity; prefernlely ovhseeiniat leasstane barripr é¥ 2 polymeric

preventlveﬁ%aépeér. %daé)tce%c‘jior fa%%i eea'ﬁ%go%r] %\V's—ﬁ Ig fug{hﬁt Epfe erg,gﬁf whereln said

polymer isRRoHARGrY Rir6QRid Sdrfghlidiea BSbmetcsalycaaNLHls BrRfieh TM.
effective neasure of at | east one additive

It is acknowledged in this respect that the presence or incorporation of barriers that can
selectively allow transport of protons and hydroxyls but not of other competing ions to and/or
from the solid ion exchangers (SIEx) surface eliminates or substantially reduces the ion-
exchange saturation by counter-ions, resulting in sustained and long acting cell killing

activity of the materials and compositions of the current invention.

It is in the scope of the invention, wherein the proton and/or hydroxyl-exchange between the

cell and strong acids and/or strong basic materials and compositions may lead to disruption of
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56] It is in the scope of the invention wherein the
ackiging is especially adapted to be provided as

a
Wog%?éﬁ Ilshg for cosnmetics and foodstuffs, yet PET/II200R4 0p468
in the scope of the inventionwherein the packagi ng as

reinafter defined is utiljzes_ for packagi ng other
the cell pI’ﬁ:E{)IélF?%?SéS’ angd cg)_n’seqélﬁgl,tll)b{od:g:ll d@gtixpggq: ProfscondBcthtydueresty, the
lume buiffer $8belcHly ahd i | dnd Vefik
oSS S 8B 20 S0 L o,
It § | i a . i.n.sai d prot ..
i et MG, SO e RS, MOS0 ) U gon v
modulatedyby vismptegngtiore spd coatingy ofvaeidiei mdsbasic Wat tkdl@ngS materials with

. provided by. hydrophilic additives. ] It is another
polymencngﬁ)éHongple lﬁi’gﬁnﬁ&&%‘?@iﬂ-t o di sclose biocidic packaging
. as defined jn apy of the abaove, wherein said proton
It is anothgp ekt it JBRIGIPiTPT @ peicaBekagng andettediy any of the
bove, wH¥Gh QR | ¥ RhSoifl! A, |
sove, v R MeaTBier | o AL TACTILTRIY
selection qygressistanhigutstiosy| f onat ed tetrafi uort heyl ene
copol yrmers; sulfonated materials selected froma group
It is anothenotgéect toif tig: infverstioni toalisopusk yit Bibediceiableigigthd @stel SPTEODS the
b styr ne-%(th Ienﬁbut | ene- styrene (S-SEBS), . .
above, Whﬁl‘gﬁ,@p Ragkag 5 dest S@Fﬁpgklju’lo%&ayler said barrier is selected from
O LERABENED 08 YD REED bR Pak el QPE i |
@ o <o S BEIISL 0 o 8 e B L OB AR o
a combinafien {hstredphazene; prot on- exchange nenbrane nade by
) casting a polystyrene sul fonate (PSSnate) sol ution ,
It is anothew atject 0§ genideehtivindo atischisz adbipddicipatiesinf acddhisd lin REE6f the
b PSSnat e i on exchange resin; copmerci ianl l'y avail abl e .
above, WhHh HiF PRIKIRIEAE A5\ RS GoraRTEsng Y lopbt ome. RES: paid insert is
rovided wikh 8&henSfont B8tV @NedseR dideffi ﬁ?o QS J‘ﬁ&'}ﬂ A8
P as defeinne_g in Ija}ny of St helagogz,?évg erlgin(rlz&llnt‘%gSOP%‘i ent
accommodegpg pf said ngers vithirconjedefatreined artigtd ofi mapufauurer nor e,
o ei ther twodi mensional (2D) or three-dinensional (3D
It is in theP®8ps of Hehinwéntivhi ehemin tHeenRBSE @aBsi@éd BYa Gheet-like member
. teri.al s, containing.highl i ssoci atjng cationic
(o2 dip HRR it el T e postipuiefedli) i Sch ¥ s parasivaaavicar. Ihe
insert may B R&JtantbiI6he BfJdui Rt Yook VT Z 6%
. yglbilénof t he LTCg envi ror%mer‘?1 . Eg]ch ofOBt cﬁ&l@%@aﬁ@’ w&l as a
twisted coglpof anbottly, 8 gampwbly floxiniseadingi of & feed fcbntaiiet.hBhie HMert is

icallv.fald D syrfaces, or 3D nmanner
selected b}{aﬁ)él?%{l%g%%l%?f (%/\éhblycl eﬁfeﬁﬁ?ﬁ %OLeiEthe change of the pH of
. the.LT envi ronment,;; further gptiqnally, at |east a
It is anothgs b ?Cbﬁfﬁ’f ippartihde Hiseloge & Bipeitis epclatis fetined i ofphe
above, whfeis BhpOBA lagiﬁ%disl Bh@adtBRAr bsehietd8d Jnb OBt 3nd ffBHnging ()
consisting o i) interlacing; (ii) overlapping, (I1F)
regeneratablg nPIHRR i s9gtce( iov) sivkit Bk rhgenstadoubuffermg capacity; and (i)

regeneratable proton conductivity.

It is another object of the invention to disclose a method for killing living target cells (LTCs),
or otherwise disrupting vital intracellular processes and/or intercellular interactions of said
LTC being in a packaging, especially cosmetic or foodstuffs' packaging; said method
comprising steps of: providing said packaging with at least one PSS having (i) proton source
or sink providing a buffering capacity; and (i) means providing proton conductivity and/or

electrical potential; contacting said LTCs with said PSS; and, by means of said PSS,
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84]

heterogeneously m xing; and (iv) tiling the same. ] It
I.s acknow edged in this respect to underline_that the

WO LW BbAs refers, accordi ng to one specifi CPCT/IL2008/000468
enbodlnent of the invention, and in a non- I|n1t|ng

ner, to i on- exchangers wat er i nmm sci
effectlvely @ﬁwﬁﬁg dho pHoksracasipsisrand(as elﬁctm@al balagae pHdIN @@fle[élfc gfhile

efﬁclentlygkl«fs_ {He' %oﬁ%ﬂﬁé*s%%ove e\%d' ¢ packaging as

|n any erein said PSS is
It is anoth@rf ij&c&] é% ﬁleyrpg{hgci %&ﬁfﬂ n%d$ t?f: 3? OSt aZ‘P{?Ph ﬁau? ﬁtgp ?a) further

compnsmg nhi step yoDfpreaidthgl FaiE 9B rv@ﬂ'ﬂewhter eﬁd@ﬁl@alﬂhfyy and/or wetting
osnetic article or,_a foodstuff; and further wherein
characteris{ige N G UGS S EFotaR gonducgiwity aed wieftingds i least partially

obtained bp?’r@\r{&ﬁl S8 ﬁsexgﬁl?ﬂ%érwfm@a@cﬁﬂv& consi sting of said

Vi ron uncti o emstry; soluble's
It is anothggg’@gﬂw agﬂa (?ﬂ]ve ot%: %‘1% %s@er m:eﬁlgﬁ ag @F%or })’ gf 81)éya|bove,

wherein thecakihgd daﬂhdfraiommﬂn@ad steptoé' rmowﬂiﬁg&h@ PISSpaitR mfﬁieedfn‘ﬁly roton
stributiaon, rehal ogy

. especj al es _si ze
ConduC“VE‘caﬁgﬁr’éfse&%?% §an Y 1@5@#@&@@;@%}@%%@8@» gsnegially by
selecting OHﬂ@r WpeR1d-Dafla/8f PO idiect i %gmg)ar @%ﬁ%ﬁs@iﬁlﬁ oti sulfonated
ol phactory or organol eptic para rs
tetrafluorogthstha]ens medgolyrherst wommerdaltye pivedible pNefomaridd end:)dernvatlves
any conbination of the sane. ,] It is another object

thersof. of the invention to disclose a bi oci di ¢ packagi ng as
I h nedfj any of the vi_ded seful f or
is anoth WHiEgk 1o SRR i DAL G mmeiiod e oLBc Rimy of the above,

wherein theth&h6€ e colnptiSihg Gldp 9"(‘)? p?cgvﬂﬁ’lg Qhéggzka@glv%ﬂp B of tore,

effectively preserving't
either twoediviensinnadn2D) e typeloigidally ﬁald@dsitﬁtsnufamst orctheeesddlingensional (3D)
the entire

pss, cach B D BRSPS oo ot Rl e
cationic arfd%s? ffiorfé ERRibs (IQDCA%§j @, RULNR brg%hﬁ'iﬁg safP HERUA £ @1:'11tanner

particles to the LTCs environment is mnimzed. 3]
which mirnigizgs| the jchangseols thsprt off thad. Ty envirormenie essicpiallyien cosmetic
mﬁckcﬂaﬁ%Q& id leaching mninmzed such that the
concentration of |eached ionized or neutral atons is

e snoe R B4 B, o155 BREET l SEB5 e

wherein thb @mm@ﬂﬁ@meﬂ esthpradingdd OB of SpdtRSl§ orfdfzih@ s&cht d¥aRidADCAS in
Alternatlvely, the aforesalrd Ieaching is

a specific, ﬁith‘%rrﬁl% ef3Rurannen such thet g sbangerefithopHt theeh?s“ﬁ@@nvwonment
§ni zed or neutral atons is Iess than |less than 50 ppb
nd nore than 10 ppb Al ternatively, the aforesald

It is anothér (%3 Qétn&' thes 1nr9e1r1]t1(§ﬂ 1Zs HH hseta x%tethog as defined in any of the above,

wherein said step of organizing is provided by a manner selected for a group consisting of (i)

is mlmmlzle

interlacing said HDCAs; (i) overlapping said HDCAs; (iii) conjugating said HDCAs; and
(iv) either homogeneously or heterogeneously mixing said HDCAs; and (v) tiling of the

Same.

It is another object of the invention is to disclose a method as defined in any of the above,
wherein the method further comprising a step of disrupting pH homeostasis and/or electrical
potential within at least a portion of an LTC by a PSS, while both (i) effectively preserving
the pH of said LTC's environment, especially a cosmetic article of a foodstuff; and (i)

21



5]

6]

37

38]

89]

concentration of | eached ionized or neutral atons is
| ess than | ess than 10 but nore than 0.5 ppb

WO 2084334t i vel y, the aforesaid | eaching is m P GT/P2(08/000468
such that the concentration of |eached ionized or

neutral atons is |less than |less than 0.5 ppb. >4] It
minimally; affesting Hbe mr@:(ztofosald hleT €'avextyitopmenty s@,icb a:meﬂsccd & especially

[ ve
provided bgr g rgfz @ﬁg @?fnﬁ% P tl%?&é ?e(gi dr%let%gﬁlcaﬁx el el%?%ﬁl élltnolecules
or pamclep(mes frem tha ®PRSrto s#it & TCY énwﬁxanmjem eractions of said
LTC, while I ess disrupting pH honeostasis and/ or
It is anothel Ejbdti dfahe haleafiee iswot disdlosdta MeASH LRfGEE ﬁp%gc@nﬁlb n8dve,
vol une . non-target cells or viruses,
wherein the meﬂfwén%m%@r coiBpREng §teps 198 nrefpemtinly disupfingp shor@postasw

[ f.th
o e BHEAIEAEHPL N S S LD AN L0y BN s o
viruses, LTE),0tvhideé tesd distuptivez pH Iane»stabist Withihodt| lexdt nghenszamsi Confined
ifferential 1on ca ?&@y (H differential pH val ues;
volume (egn(’i‘on'(t"ﬁrg7t°t9b§ Pﬁle‘ﬂSﬁg to target cell size ratio;
prOV| ding a differential s atl al, either 2D

It is anoth?rop*a%gq fdhy igyeptivn i igetiscdereraametiod gs dgbned it ryjupkibe shove,
wherein th8fm eir ¥ )hffé Qi rpgetafe?ﬂ 551&1 ‘i’#d‘ﬁm‘?gc% o€t§§1ed by one
e ace

par i C es or app i cabl e sur

or more efaptzcifoNovpieg stem: V@N protfiding; diffantiali jorp rcalvaomhyn giiB ipteviding
ect. o

diffrentiafl L E G O3 HGeTIBE b 1SS B & oadkagrliy Fib GYstioieniag 2

differentiaP BphtfaP @8 ¢irhifon 6P %&'I@Sngoﬁ{dah&a% t915‘ Qf1thS PSYbhfk; and (v)
non- | eachihg PSS as defined in any of the above; said

providing pggticalgumbhed of #SShearticles Eqraﬂpphmhl@sur&cte)swﬁal a dafinkd capacity
d i S pr VI ded useful , ont act ,
pera gwef% volﬁrgx: SR R oRse SETPE s 5By Pr

thin

It s anothgy et o) s, Pl i Rgtsstesk A HEDS P EoBIbgh of o biosidi

packaging SfeF fcd&Retics dﬂd/drsfoéagﬁﬂﬁrcoﬁﬁirﬁﬁfg ﬁgpst BE pkdW&RE 'aoﬁacké’%lng as
di scl ose a bi ocidi c pack aglng as defined in any of ‘

defined lna@ﬁod@ﬁneldaabqvg, dacatieqshe BRe @xtar puungeroeash-thesmdadsl of said

s c f unc I t ectrica
packeging 4 G skt WSS bt it B e h GRS E o
electrical Baﬂztrfcaaﬁthlﬁ aatledsea?dort[lﬁar off ﬁld mm:owms effedfivelPhreserving pH &

pically _and/or underneath |ayered with a PSS, such
f‘mcuonahﬂh‘éfsaéq gitfasei on of vital intracellular processes
. and/or intercellular interactions of said LTCis
It is anothyr ehjpeted, thevinveatiemisdoldigdose rwmﬁtbnd@ﬁtdeﬁnpi—nrx@rssaoﬁthe above,
. i ffe v 1
wherein oL 35H0F WA KBS YS! MALSREU Bidobl ) e e

external prﬁﬁmkmmeg)léﬁuﬁz&felvﬁ&ﬂa glmeraﬂmcﬁiﬁnetlhya a@BOM@md@Iigmfléa%t iﬂﬁor@lon
rface wwth a given functionality, and one or
of said sur%gppéy%pt lsp5to8R ésﬂé%plélayermg at least one PSS on top of underneath

said surface; hence killing LTCs or otherwise disrupting vital intracellular processes and/or

intercellular interactions of said LTC, while effectively preserving said LTC's environment's
pH & functionality.

It is another object of the invention is to disclose a method as defined in any of the above,
wherein the method further comprising steps of providing the packaging with at least one
external proton-permeable providing a surface with a given functionality; disposing one or

more external proton-permeable layers topically and/or underneath at least a portion of said
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Iayers each of which of said layers is disposed on at
a portion of said surface; wherein said Iaye [
wo 5?0841@3%% partially conposed of or |ayered w PGT /H‘%@@OO“S
such that vital intracellular processes and/or
intercellular interactions of said LTC are di srupted,
surface; saM]J)A ?ﬁﬁéx‘é lzlrﬁgssar@ @Vle%ﬁ%mlly&:oﬁiﬁogedsﬁl ¢} 1hyened inat lebdt one
ectively preserved i's_anot her object of
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usion; further preferably wherein said polyner
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It is anothfef BBetSr 5.0 lihvntiOn iMCHENERS & reBlodgs dufinbade any of the above,
[imnates or substantially reduces _the ionexchange

wherein ssldtsmﬁrpaof provisiing: saifh thapriar g oDiained ot Pilizing aRpdYIRPTAG BreypRfive

act | ceI l. Ki
barrier adg R0 SR PRNGSY iR ALY of uOfinENFL Bl el 26 an
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o ol A by et U s SR S e
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rrier materials. i s anot her obj ect
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sel ectjion over regjstant nutations

envelopesy Holigt 1051ex91}?é1g131‘|5iv PodORYNLHPs E9%E Sﬁ:]“Xb lBgli1 &f"é OBHREL sma-
pores SIPB{aC]{} &e@SSIﬁﬁf hﬁﬁ%( ERbaMEdoSTHxN GohR, pAdielesidmbelged in

agl g i's designed as a continuous barrier said
matrices, haxmlraemf anorse(aeisi® dnd cationdc thasigpSBaEesti ng of either

2D or 3D nenbranes, filters, neshes, nets, sheet-Ilike
It is anothenbEjest of the invention to disclose the PSS as defined in any of the above,

wherein the PSS are naturally occurring organic acids compositions containing a variety of
carbocsylic and/or sulfonic acid groups of the family, abietic acid (CzoHs002) such. as

colophony/rosin, pine resin and alike, acidic and basic terpenes.

It is another object of the invention is to disclose a method for avoiding development of
LTC's resistance and selecting over resistant mutations, said method comprising steps of:
obtaining at least one packaging as defined above; contacting the PSS with an LTC; and,
effectively disrupting the pH homeostasis and/or electrical balance within said LTC such that

development of LTC's resistance and selecting over resistant mutations is avoided, while
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6]

a conbination thereof. r5] It is another object of the
iLnvention to disclose a biocidic packagi ng as _defined
wo Fwsﬁwl%f t he above, wherein the packagi ng i BCHLL2403/000468
insert, conprising at |east one PSS, said insert is
. provided with di nensions adapted to ensure either (i)
efficiently rpacasreingthe Rt seifgL 6E's(gnviropaenia senecially coeastic iasirlo or a
foodstuff. S@i d insert within a predetermned article of
manufacture. 6 ] It is in the scope of the invention,

It is anoth‘#‘é%i%c? Pgh[ e I’izglv‘%s 'ctn} Iflsi goc ﬁgsﬁlg)rgérj %;ﬁgsh%g (0 a%g%%trat{rfgkt%e biocidic
properties RATd badKaging ths( definkd Jabbd;t mprsiphatikasd @Rl Qgé ¥€lected from a
powder, The insert may be a stand-al one product, or it
group consiging i@ raganstabing arig B ()i regreratipg its aritesing sanagitetaad (i)
regenerati ft§<p1%{onacqgﬁﬁ<§t{ a _rermvab! e flexible sea! ing of a
od container. The insert is selected by its surface
area, or by its effective volune. 1] It is another
object of the invention to disclose a biocidic
packagi ng as defined in any of the above, wherein the
packagi ng i s characterized by at | east one of the
following (i) regeneratable proton source or sink; (H)
regener atabl e buffering capacity; and (U)
regener atabl e proton conductivity. 8] It is another
obj ect of the invention to disclose a nethod for
killing living target cells (LTCs), or otherw se
di srupting vital intracellular processes and/or
intercellular interactions of said LTC being in a
packagi ng, especially cosnetic or foodstuffs'
packagi ng; said nethod conprising steps of: providing
sai d packaging with at | east one PSS having (i) proton
source or sink providing a buffering capacity; and (U
nmeans providing proton conductivity and/or electrica
potential; contacting said LTCs with said PSS; and, by
means of said PSS, effectively disrupting the pH
honeost asi s and/or electrical balance -within said LTC
while efficiently preserving the pH of said LTCs
environment. 9] It is another object of the nmethod as
defined in any of the above, wherein said step (a)
further conprising a step of providing said PSS with
wat er perneability and/or wetting characteristics, in
particul ar wherein said proton conductivity and
wetting is at least partially obtained by providing
said PSS with hydrophilic additives. 0] It is another
obj ect of the invention is to disclose a nmethod as
defined in any of the above,
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7]

18]
9]
100]

101]
102]
103]
104]
105]
106]

107]

108]

wherein the nmethod further conprising a step of
oviding the PSS with inherently proton conduct
wo Efﬂ’?lé?% s (1 PCMs) and/or inherently hydrophi WT,JILZOOS/OOO“S
polymers (I HPs), especially by selecting said | PC\Vs
Ps f r nsi sting of sulfonated
BRIEF D@@%ﬁ"ﬁ%&ﬁ%ﬁﬁ%@& ymers; commercially
avai | abl e Nafion TM and derjvatives thereof. $1] is
In order tgmdgEstand e davestion gad itgsembpwrt Myt be inelemested 4 an practlce a
fads b
plurality (npRereR erfRRE: Wil 3% 12 dioa B R B HGH- Dbt example
only, withgefskenge tgtheiacbormpamying drawing, @i whiel t wo- di mensi onal
(2D), topologically folded 2D surfaces or
Fig. 1 is ptdsemtingbacenial covak of BRo/RESRfio8 AN cOhtedRs.GhcOdte SHLE,
PSSs consisting of materials containing highly

Fig.2 is stdiwing® theabinp@riScit d fHaLerialnbhesit ﬁﬂln@ﬂét@d AERIRS cb4dbd08) ¢ ﬁnc%lt)

and, spatially organizing said HDCAs in a nanner

Fig, 3 is ilistafthZ 8% Ha@@n&l"@@@ﬁl 19f11b§tn§1 ®LpbuHhe Bﬁfhm fsolu’uon

envi ronnent, especially a cosnetic artic
Fig. 4 is Shmgtthﬁ pactezjal EIOWth inditwitione (E. cab]z)antDmrfmmﬁésoluMﬁnt ionis

as defined in he a
Fig. 5 is Rl pepRfel B RBi Pt Brert i Brrain Seto R uahgred s
Fig. 6 is pﬁd@&ﬁthf@ thy batt@edidevdigpre@s in 8dsnselic ErddRCSNALAT Iﬁﬁ%ﬁieﬁ'd‘fshes
her 2D or, 3D manner, such that the change of the pH

Fig. 7 is BlfUStrﬁfén&ﬂfesbleﬁlm ﬁ@m corirokiand rdogied. glays slides. SThenwttifeuling
property g?l ﬁi%t f c'bﬁ%ohﬂ%ﬁ?n neBJaﬁla{e% cLilSi% | %tsa%d?rgng?aﬁn%?gmal test;

in a wheré&in sa
Bactenologroghmnmlmgwem qbtmnﬂdﬁﬁﬂn the dlasyaringra sedbaetdd, & coanted;
Fic. 8 Hc31rou$ Si St. g of, (| |nt(frla0|naﬂ said HDCAs
ig. 8 is %ﬁ}entge a;0act, 13 @gﬁ? dagd wgs BRI -3, 11
and13 day@@8ircuMatidRt tHeeh dwweg@ﬁﬁﬂ ' QAT
ay?n X|1 ng slal d DC?AS; and &FS&E&H &?&ﬁ e S%%Hﬁﬂe% It
Fig.9 is dlmslamgtarpéptagrqpbaf gt mt:dhe tulrbuhtm re;mesestatme giosdhgmedia picture
as defined in any of the above, wherein the
after3da}ﬂ%#ﬁ élb?b% her conprising a step of disrupting pH

Figure 10 Qﬂﬁnﬁitﬁtﬁhg B ddfRct Qf eR{oNIcEMty pm&e@édtﬁ&@ R EIHSQ vabsels on S,
a portion of an LTC by a PSS, whil 1)

CaS@Olyf’C’éST'F]ZE‘[‘I?"\?éII{HF\Bﬁégfeiimang the pH of said LTCs
t f
Fig. 11 1s$%1g¢}éﬁgg?ﬂé g %ﬁﬂh@n %)grgl%ft )ﬁﬁscgestt rtedraﬁr] ]ﬁé%g\z‘]{){ &M )}argglated

containerssiail dn danffcd centwineofordh dayssaircbrmedhedatute. especi al |y

provi ded by mnimzing the | eaching of either ionized
or electrically neutral atons, nolecul es
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9]

11]

12]

113]

or particles (AMP) fromthe PSS to said LTGCs
environment. 5] It is another object of the jinvention
WO 2WBHRTH sc ose] a method as defi nJed in any of P¢ HH-2008/000468
above, wherein the nethod further conprising steps of
preferentially disruptin H honeost asi s and/ or
DESCRIP’EIQNKDF(:I‘J{EB’Rli‘:;l?El%RWi)t],EM?l3 PIMENES one first confined
volune (e.g., target living cells or viruses, LTC),
The followisai dpecilfiestsordiaken pi corgjumpttiohomitio readiasvingst seisnfosth the geaferred

embodimergsfn gﬁgg %?egfd@ﬁgygné}qgﬁﬁ/qo%ﬁtgﬁél%g? bggﬁgggietng{ag ?ﬁgl%%d fer&h are
the best mo'tdﬁé’ @(ﬁ%érﬁﬁlaﬂeﬁ by %@in%@ﬁt@ﬁf%ﬁcd?%ﬁﬁﬁhﬂﬁeiﬂ Bivem@sh infh cmmertial
0

_ e above, whérein the neth erein a e
environmerd; fdléwough i #t servldebaeendesioad Liret aisdone qupdifispioisneep be

. by one f I j o( i di
ssomptisp 5 AR L oL AE SO RGRE 05, (1) P12

JPH value: (iii).optimzing the.PSS to L ' ratig.
The term cgﬂtﬂc.t (rﬁ%s I_ngglin ?rﬁa any é}r?kg &F gﬁjlllie% co§1gag% ?fz 'c}CP§$ Hith"PonBined
volume (livfiﬁ’%]fa!r&ﬂ el bPRirQd - BRCY WiRTeinGuiddR8s &5l DTCtaeploohtcl hdjaBSHy,
bul k; “and (v) providing a critical nunber of PSS
e.g., Wherepaihei RfiSeappfenchesppifhies alisl iatesnalfos ceteryal mertipng Of itheh TC; further
in safd HYS P8 YR WHRLULE; ichPERUIA A9 251 &fect
wherin ARG 1 A5 16" YA 0 Wl LIIE, 19 8 e
disruption aﬂﬂiﬁl’yg{ fh@bljeﬁ‘ﬁﬁsis)ﬁnd/dsleelhcrtkll&[ltﬁama:,sort (@) ditechiss eisaupting vital
. net ho or_the production of a_.bi.Qci.dic packaging for
intracellulag graeeiseE @déﬁﬂpwceﬁ&}g’ﬂ LiterpptLons o ﬁﬁg I(iS"l?'J;'I g g t eps Yo
providing a packaging as defined in as.defined above;

The terms |'d?£q1tivg)g' tané 'gfsstiyelyt merohereinalior oAt e divensss K OVSE 10%,
s | : i i Wi L

e I

alternativel§a e c@nmwidfliis ntoadn leffasttvenegsoott bvar &F%s#i © inTthewsriope of the

. . effectively preseryin functipnal ity. of said o
invention, ¥pyeior PHTPOSES Sekilingitis b (6ET TS Wekil BT tan 50%
oftheLTdﬁgﬁlaﬁBﬁ%ﬁ&p@ed%ﬁfﬁgdﬁﬁqe‘,j@&!,ﬁ@%ih.n_ any of the above, >
rein the nethod further conprising steps of:
Qf N [ i 0 . .

e s QAR E09RE6KRE 005 gl KERRE B Mabiring of
biocides e.gndredmiobiodidey sath dsestirea oilprosimrbidticsamid) tempefisacesewiathoil
~ . at least one PSS, and/or |ayering at | eas on? PSS o
etc, and ingrganip Piqsiftesr FhFh#840F Kt e 2o ey ffl\tVFhﬁa R kers
biomarker®! gﬁéw %ﬁ%ﬁbﬁt@pfé‘dﬂﬂlaﬁé&@' hiithage! Jiuar aBRQGRS S EMbricants,

andror intercellular interactions of said LTC, while
medicamemhf ewstdines] yelpase sémgs, ngutgents, partilesnemingn aeiAs,' Rolpigegharides,

unctionality. . . o cps
enzymes, fhorrnones, cLela%rs, multivalent ions, emulsifying or de-emulsifying agents,

binders, fillers, thickfiers, factors, co-factors, enzymatic-inhibitors, organoleptic agents,
carrying means, such as liposomes, multilayered vesicles or other vesicles, magnetic or
paramagnetic materials, ferromagnetic and non-ferromagnetic materials, biocompatibility-
enhancing material's and/or biodegradating materials, such as polylactic acids and
polyglutaminc acids, anticorrosive pigments, anti-fouling pigments, UV absorbers, ‘UV
enhancers, blood coagulators, inhibitors of blood coagulation, e.g., heparin and the like, or

any combination thereof.

The term 'particulate matter' refers hereinafter to one or more members of a group

consisting of nano-powders, micrometer-scale powders, fine powders, free-flowing powders,
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14]

15]

116]

9] It is another object of the inventionis to
discl ose a nethod as defined in any of the abave,

WO GBI t he method furt her conpri sing steps B¢ T/1L2008/000468
provi ding the packaging with at | east one external
proton-permeabl e providing a surface with a given

dusts, aggregpies; paicles havisigspoavaieeeofiamster erging foar Akgut 1 nm to about
1000 nm. B%%Hﬁb@ﬁ”“%moea Ay ek opi cal Iy and/ or underneath at
"'east” a por £

rtiron of sai sﬁrface; said one or nore
The term B 578} Boinal R0 0P o Be Wi ERER Y OF oherw se

disrupting.vital.iptracellul.ar processes and/or
The term [oqSeBey Hhiels hripRftrcl DG GG Bapnes (e wadows, blushers,
bronzers, &fun@&idn¢ @hy oftfe® gﬁfd\ﬁbt@,gpr‘é?én@edl-ﬂgspo%ﬂi\éf Bpé}gﬁrﬁ% powBé 6t creamy
functionality., O] It i's another ‘object of the
final form.npishi at¢ replied i pettoof thhdumeanhbdda o ghipvees iof eahgncing
fo: Vv rein.the nethad conprising.steps of .
sppearancd; [bIAERR Fhcr I0TABHT 1 PROURS, CURR SARAY iy Haia or
powder. Tieowirgli lgo sefeth OSMmake-up, funldenst, deskds @¥RNpiodacts. The term

" partri er such that a sustained | ong, acting_ is _ obtained.
make-up 1}‘6 pis tp Progustsibat @5}/% eglobpntth% facgyimgluding foyndagion, blacks and
browns, 18], 3038, GnbBAN %R G cbidrdWYe Shadoi gﬂxgl\fe%s, lip colors,
wherein said step-of proéviding said barriet I's
powders, siditdainmesiot gompadt) anidrsg farth.oiSkirecdre ppodeste’hide Wieosb assed @rireat or

adapted to avoi d heavy ion diffusj.on: preferably. b
care for, G e WGP QRN HETe 42 L4701 B ey Py cPBrIP by the
phrase "si8A chieCptbadty’ iBMulsl&,iﬂzdt Za%fé‘ﬁotalirﬁﬁéﬁrﬁf, %ﬁﬁésli%s,aﬂﬁifdhgﬁgﬁ)othpaste;

Nafion TMproduct. ?2] It is another object o _
anhydrouy pGebws Yeomoisurizstsdiagipeyspirantsisiehdatartiter parsmhat iclegnsing products,

tQSIL.S. | | ' .of  LTCs,. |.ati . .
TN T
powders, fisues twipéss hais @baditiehdrodniealipis] ShavgheSéreRss ahd eftldie) TRE term

" .at | asthi),ne, packagi ng as defined above, contacting
foundatiqm grefsgstopfipida remecmasse, nepeaket PREP3Etasancerlen oy like groduct

created orﬁsri%&emgaﬁag%bana gao&ﬁapeglegga %{»e%a&ufﬁ?e'o% é@l&rg'lgnovfﬁ?c% gdn.

such that sal optosi s I's obtal ned,

kGl RNt er Vi he pH.of said LT Vid O n
mhe e SR8 CREERHL b 160y et gL S e
usually orliiebeen\sabjetted tohwicepidcesidgOstep]fRnOby e adtodll otii@r, before
. terials are provided: encapsul at edy strong acidic and
delivery 1Q (Ao RISHRST, - BRPEr WCh 4s g @F opals snfst best Hlck gk, cppiiscote,
- eX . o) 0 . 1°
prk e b ed R GHAGRER, (il O eSS HE poting
various prepared xnecehthisbicteid Bt Form bhstewe mhd capsaetoles) Heeremmidetsl ot pioducts,

sauces, se%é@ Ifu(&:«f ﬁ%}, %g}f tggégrogflctgnﬁ%ntleﬁn glasg Iréjflercs)’to <r?lggco(r:l etlrly%gtl)cfstuff' ie.,

foodstuff which has been further processed by a manufacturer en route from producer to

consumer, such as vegetarian steaks, gratinated vegs, oven made lasagne, fish and ham with
potatoes, meat pasta dishes, soups, hamburgers, pizzas, sausage products, pastries and bakery
products, bread, milk product including cream, ice cream and cheese, hummus, tehina etc.
The term also include any products: raw, prepared or processed, which are intended for
human consumption in particular by eating or drinking and which may contain nutrients or
stimulants in the form of minerals, carbohydrates (including sugars), proteins and/or fats. The
term also refers to "functional foodstuffs or food compositions". The term also used for

unmodified food form. The term also refers to all bereaves, drinks, water-based solutions,
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17]

118]

119]

[94] It is another object of the invention to disclose
the PSS as defined in any of the above, wherein the

WO BR1327L nat ur al | y occurring organic acids Co%ygrzp?sg}qgms

containing a variety of carbocsylic and/or sulfonic
acid groups of the famly, abietic acid (C20H30q 2)
water-immiseitiie alutiohs phxtraytsy end mlsoptonpureedsinkingavazdri Kbe teer ¢hall be

understoocfﬁ\}-g%?qs%l%a]tlirﬁ oraqogg[agt%dsj %S anot her object of the

%082 thod for av0|d|ng

The bresepg\é/r?v%g %}E r}%:llﬁti%gttlﬁ gt%tea S,: g&ﬁggﬁg%%dwfg t I A O\é/%%ve&‘glon of

bacterial &b&l@bﬁl’eﬂtgmaéoénﬁﬁéi b9nﬁaﬂﬁ§&ﬁﬁig‘ PadEagef hr[l?dlo@&@\/rﬁechamsms
contacting the PSS with an and,” effectively

capable ofiiistibition neff bhféet]tﬁll mo}r@@@msasd diefilor fermationi dhp antibacterial

ity i TSR 800 bGP Pl AR ARGy B0 bf o

acids and/év@idh@hasiohhdteed] lan‘d e(ﬂhbo’snﬁxfrssﬁhél hmﬁbriaﬁearﬂ%oﬁfposmlods of the
LTCs envi ronrrent esp cially a cosnetic article f”
present inyepggn ey thait ar}t@nawbt &pd 88 ]y 1aqfilgy effacs viag BHetGH k%mtoaess

in which ﬂue ssg il QJ &th] O}Q:agt{,( %IF%%@@}' ?sté nggﬁtobéoﬁfdcfj With strong acids

perti d ‘pac g as above; conpri srng
and/or strcmig blama dufforsend ttlmdﬂsae eecipedated cstmag gridio pnd smsigshasiegpudfers in

s o PRI L Bl (RO T0 Ly i
cross-link&P "k‘ilhlélltlbdfbsi YSIBR! Bifj11R¥p6RE PSR SatrbtHEmbERANGINGEE K] Idddmeric

order to understand the |nvent|on and to see how it
particles emt;edégi mrma@mmmddmm qfrandentie éacidichpug gatianjc gtasic) SIEx ete..

This proca%s ﬁe Hﬁ; 1s|%u9p 2% O@EE‘ %SIMpIIi-h&g Paeslsdﬁﬁlccgong cﬁlem?% 10'81 ath.

exa I ef erence

The proto@ EGRIMPEVIYY HrOpeteyd therenlumn® b\iﬂbﬁ&apa&]:y dridghe buliksactivity are pivotal
presenting bacterial _count of E _.coli in Nafion TM
and cruciglotr 9 F6Sens BV IER Ve nyeseneq OFllﬁc%P?fétl%Q%h?&“Fﬁ dhat can

selecuvel}peg%\gghﬁsgaﬁt Q)?’ P%ﬁt}s)eefnd%g.ﬁﬁg&%kﬁ Eb?%flq% ust gtt(n%%i‘o'h% thc)é #nd/or

from the BHO¢ swiifk djinniwnaths ionsubstantatly (Sduas rthmsc)n—exchMgerrisat(lnaﬁ)m by

sol ution; . 101 S shovm he bacteri r owt
counter-iopmEBIRTb I Rty 1R BB FRLL KA Byt i Bl and
composmgnsl SR iReRdst eri al devel opment in cosnetic cream
Nafion TM coated di shes; LO3] Fig. 6 is presenting

The mate{&%@ Qﬁl‘:(zﬁﬁg (Q{%V&* %&i—r@&freﬂtnm%’iﬁf@n]t f]ﬁhﬁl’ée@l{f‘ 1'1& N‘ﬂitb@ Mo all-

oat e strating
materials mcbdarﬂpmrtmnmmsdnsadantﬂﬂiﬂ alaﬂndatamaNeoP@T/Hsﬂ)OémOdé@ The
“antifouling property of the G5 conposition was

The aboveEm@htigiet Anatsiidlg st evinipdsitidis f PATUILRP06/8D1262smpdified i 1n such a
Bact erj ol ogi cal sanpl es vvere Obt%] ned fromthe g lh
way that fhese,gaid ngggﬁéae iopreeleciyRt &g for example: coating™them Cwith a

selective coating, or ion-selective membrane; coating or embedding in high-cross-linked size
excluding polymers etc; Strong acidic and strong basic buffers encapsulated in solid or semi-
solid envelopes; SIEx particles — coated and non-coated, alone or in a mixture, embedded in
matrices so as to create a pH-modulated polymer; SIEx particles —coated and non-coated,
embedded in porous ceramic or glass water permeable matrices; Polymers which are
alternately tiled with areas of high and low pH to create a mosaic-like polymer with an

extended cell-killing spectrum.
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20

121]

122]

[123]

105] Fig. 8 is presenting the nedia bacteri al Ioad
Medi a bacterl al | oad was neasured after 3, 11 and

WOM@@ i ncubation; the nedia was sanpl ed, S%%ygcgoosmooms

i ncubated and counted; 06] Fig.9 is displaylng a

phot ograph of the medi a_t ur bi dity- resentative
In additiof GyioRgmABAR acIpTd: B e bpEs Terniajed BT NeuBSBA00G091263,

other iorohRH ecaAOPe SPgeJd' st et biged hgw@ﬁﬁ&ft el?kﬁﬁ‘&%'ﬁﬁb M?llg/land

coating of glass vessels on caseol ytcus-1hocu
compositiohT Tinesekay matludeOBt dertginlyldoti lamitkidstol fori elxgmplee sydfdnated silica,

sufonte 1SRl IS SRS BN b e 5
SEBS), pé*lzB heRbthEORAbAE L WoBr FEeiR- aﬁé@m%em%@%ﬁ%%%gﬁldene
ODI MENTS 9] hefollovvln seC|f|cat|onta en’in

Fluoride gofpTngrefieth swrcrﬁ:, tn@é'b@namldﬁggles QB fapdt pplrp?l@sleaaee@r, rpEoton-
g SRS B o450 R1ER ALY B sE R e

micron-sizadrjaetigisadfagossyinkbé PE B v@né:@handeatsigar ryi ng out their
invention in a comercial environnent, although it

All of thesdbové ehehfordidRnetaIe Anll RepyatibAIST 118 GinfrbRiGhy SN GaA bR Qast,
lished within the paranmeters of the present

molded of ﬁﬁ@gquoﬁld beusqhas ﬂaeﬁwieSCmn&ansmrnefsew, h® mesinpfnesy coated
films, ﬁb%rg c?r}}/ol gl“{, gﬁérsorrz:%pg ﬂa?t‘i:cil Hl%e%qo al%oﬁ:%% gﬂ tleE’$éjr hollow

ceI ITus -
fibers, incodperaedinsiieats Eﬁﬁbm&pﬁﬁ‘esw&e | ocat ed ad jacently, e.g.,
wherein the PSS approaches either the internal or

It is in th@&&cﬁp’ef@ the divenBos, Wherdifeidclic fJabkdidhgs foMteE@EicsSAldFobRRuffs
aijd LTC are Wi thin a prOX| m ty which enables (i)

comprlseSaWS@Hub@cWS/ dn dhe; ﬁergt bt BIYIRE (SHIPeEes resin or apritlopxide is
disclosed.STIRCPES ?f‘!:ﬁrgﬁhll%r Yorgl 139 501(110 lil‘gfﬁy\%ar%gce %{1&% 'gp&pgl(&%oth)

intrace 5e€" and

adjusted to atpéf atatoons: 4of o;sashoait EBO. 1 1sThl ¢hd ®0ps of tikfiewitive| wherein the
g effecti e refer hereinafter to an

insoluble Eg iscq 30 of over 10% additionally or
alternatively, the termrefers to an effectiveness of

It is also Wbﬁ SRR, Ofthal irveatian Mhetsin mafe&ah acPwePsition Keprogidad such that

the group§ %f £&e%s‘?olﬁ o %;aft&%lﬁe\fﬁé}ecﬁ €. @ﬁ/ ?%r §.9§/ %e o¥ 1ﬂ %h f?ltetrf?)? of the

e I nventl on,
PSS. Contacﬂnhg DbvinEGsl] (¢.be bhaterin, fmi@; amﬂnal &i plhmmgupmmmms]ms the

cellina t@e;/%e%{ L LT}(;?? o%u lgt?\%elggs% g@}ﬂ1 rgggﬁeelglg]pg fle PéS the mass of

P t e & fhyahe |
55 condh e 0 Ak 81 BB S5 O8RS ol e

The cell it killed bee txﬁnatlpn pm@ess wheeiné éleul%SSacaushs a il phange mﬁsmﬂmropll The
cell is oftéH éffectlvely killed before membrane disruption or cell lysis occurs. The PSS kills
cells without directly contacting the cells if contact is made through a coating or membrane
which is permeable to water, H+ and OH- ions, but not other ions or molecules. Such a
coating also serves to prevent changing the pH of the PSS or of the solution surrounding the
target cell by diffusion of counterions to the PSS’s functional groups. It is acknowledged in
thos respect that prior art discloses cell killing by strongly cationic (basic) molecules or
polymers where killing probably occurs by membrane disruption and requires contact with
the strongly cationic material or insertion of at least part of the material into the outer cell

membrane.
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24,

125]

126]

[127]

[128]

[129]

[130]

[131]

etc, and inorganic biocides, such as zinc oxides,
cugPer and nercury, silver salts etc, nmarkers
WO PRUHETkEr s, dyes, pignents, radio-|abel ed nateFZPE000468
gl ues, adhesives, lubricants, nedi canents, sustained
rel ease drugs, nutrients, peptides, am no acids,
It is also iR} Qﬁlxé’ SRPE PREhIRTent®S WHBRIn HOH¥BRBR: pdliatR icoramic, gel, resin or
mul tivalent ions, enulsifying or de-emulsifying )
metal oxidegrrying stfonglbr acid (¢ apfpnia phdeF ip@p@hogg@pé!g or strongly basic
co-factors, enz i.c-inhihj '
(e quatefipy G R e TR el PoBhd B BT BRPR APELE, 205 Soou
> 8.0 is div@6ded] TBe Qmnchbie rerogsithtoaghouralgnBs S ercoaccpssitdertymater.cwith a

~materials, ferromagnetic apd naop-ferr etic .. .
volumetriqriwféing eapagith €6 zpat 2 1% @Egﬁh’aﬂq)cm%@ fﬁﬁ?&& jupits Whicly gives a
LRde i I S UBBues <R ¥l Aehi 7.5pBhdshisR dills
neutal P e e N e 45 Py LS e P
living cell@undn-doatakct. ng pi gnents, UV absorbers, UV enhancers,

bl ood coagul ators, inhibitors of blood coagulation,
It is also if.-tHe scopepdrhainamtidihehéreleethe dnsoduble polybienaterammic, gel, resin or
thereqf. 3] The term ' particulate matter: refers .+ -
metal oxidscieleNBH B1OYEGS RSP itfgY SR BBIG PRmaDl B igier H and OH
i ek fifhs @%1&0%%%1@'% B ConGRhRcPANE BicSbarrier
fons, but n?)?%bzla%tg\%\gglrss, ree-f[ ow ng povlvdegs, dusI{ S, aggregates,
layer. particles having an average di aneter ranging from

about 1 nmto about 1000 nm or from about 1mmto _
Tt is also ialtbetcads afithe InvEhiort eheneirbihetihsaleifle pslyhrer e¢emahicegelt tesin or

.20% of _t he defi.ned asure. e term'c ti.cs'.
metal oxideo e Aefitedy B1ONS1iF FFOVHE . for ik Gk, RER B, iiiging o pH
(ﬁmngehlagq%gyﬁ oPldiseer s, bronzers, foundations and ot her

pro uct%, presented in a powder or creany powder or

It is also inrtbesyopki afahe froentiommibeteimths inppinble pobyangsaperamiss gelngesin or
.huma 0 for.purposes Q o . .

el oy R RRE oL RSy SRR B, BRS0 MBSt st

inserting ABHIRA8 s@hdthRlintol G WikliNg torbYIEl merhibeanker m al so refers

) t 0 make-up, foundation, and skin care products, Thle .
It is also inethenscongkaf-thp inveatien svhersip thsdgsqluble Palympesqgaagis §Fl gesin or
.the face . i [ . i . . 1
et o s 85 AASLYEGRA QU 001 2R3 BAORIE sty
prior disng¥ien shadaet mdvhbratkensi lybisp col ors, powders, solid

oo ko A b5t B B R B i o
metal oxi%%%sf&e‘fn%b& Sbove TR pRYBdelischill #acaubifig SkdhBng B MYGE < 0.2 pH units

e ated by the phrase "skin care products"” .
of a physiohugiaatisoluthert ombastyribeid Isimpunding livingisell iwhils kithiag dhalisng cell
t oot hpast e, anhydrous occl usi ve noi sturi zers,
upon confaeh i ner spirants, deodorants, personal cleansing

It is also B #UWe&So of the invention wherein the insoluble polymer, ceramic, gel, resin or
metal oxide as defined above is provided in the form of shapes, a coating, a film, sheets,
beads, particles, microparticles or nanoparticles, fibers, threads, powders and a suspension of
these particles.

It is also anticipated that the above described materials and cempositions would be
incorporated into or be part of the packaging cup, lid stopper or seal; inserted into the package
by any sort of inserts such as membranes, wraps, separating sheets and foils, rods, picks,

mesh, spheres, beads, buoys, floats, rings etc.
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2]

3]

34]

35]

powder | aundry detergent, fabric softener towels,
occl usi ve drug delivery patches, nail polish owder s
WO 2008 3L Wi pes, hair (:onditﬂioners-anhydrous,P(‘%ﬁvlalvﬁo?f‘é]ﬂ‘)b468
creans and the like. The term "foundation" refers to
l'iquid, creme, nousse, pancake, conpact, conceal er or
The abovel hiterigls deue praveadiighl antibactdirial moidiityewhby usess irefgasl packaging
) c nies .l.o_.even. out the overall coloring of the
trials forfog&?tﬁ&l eﬁiﬁggmtﬁ’rncf”orﬁﬁ%te fs' refers hereinafter in a
non-limting nanner to_foodst s.whi ch have usual | .
The currenp it BiFSH OBt 68 MOIGHEODUCbe HiAgaFaTecn T LiF fpmeti
containers, {iBes?fdrd! adoﬁpé's(%é‘.%ﬁh aRBHOLGerds thy Slatertds bNRIveRSHHIBPrevent
e.g.,  néat such as neat of veal, roast beef, filet
bacterial dstehpknenton thedotesal porthinessrfaceri nced neat, | anbs neat,
wi I d animal, chicken neat, and further including
Those coatiigdsi @insbeppeacedbyreadthatlsshesvi in indestfyotike spins¢oaiing,aimtbrnal
cassergles, li.ver and |°°d-§%ﬂfUCLﬁp sauges . eafoo‘dh
spray Procgssines L Bermoplastic §Hray gy G pROTatAGPRFHPR WFUpE Mica ygmish or
thin layer #egﬁlcﬂ@gﬁ& ¥art B0 GRpaNited lonBsurfalRQstSiolirherdhilass, Pagerte Ry other
urther processed by a nanufacturer en route from
material. producer to consuner, such as vegetarian steaks,

gratinated vegs, oven nmade |asagne, fish and hamwth
In all thesqmbitihgethe actbatanfibadterial instels wilipsincorpatatadgiorasnolymer matrix

. i zzas, sausage products,,pastries and baker

suitable fog@@?&ﬁ‘@@%", O‘bt?l‘é gﬁ‘,’tg’ﬁ’ie’f Waﬁi“@]dgct i ncl udi ng cr ea)r/n i ce
cream and cheese, hummus, tehina etc. The term al so
i ncl ude any products: raw, prepared or processed,
whi ch are intended for human consunption in particul ar
by eating or drinking and which may contain nutrients
or stinmulants in the formof mnerals, carbohydrates
(i ncluding sugars), proteins and/or fats. The term
also refers to "functional foodstuffs or food
conpositions”. The term al so used for unnodified food
form The termalso refers to all bereaves, drinks,
wat er - based sol utions,water-inmm scible solutions,
extracts, and also to pure drinking water. The term
shall be understood to nean any a liquid or solid a
foodstuff. The present invention relates to material s,
conposi tions and nethods for prevention of bacteri al
devel opnent in cosnetics by manufacturing packagi ng
and cl osure nechani sns capabl e of inhibition of
bacterial proliferation and biofl mformtion. The
anti bacterial activity is based on preferential proton
and/ or hydroxyl - exchange between the cell and strong
acids and/or strong basic materials and conpositions.
The materials and conpositions of the present
i nvention exert their antimcrobial and anti-biof m
effect via a titration-like process
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6]

7]

38]

39]

40]

41]

142]

143]

144]
145]
146]

147]

|n which the said cell (bacteria, yeast, fungi etc.)
comng into contact with strong acids and/ or_stron
WOB%@”E”%ffers and the like: encapsul ated st r%ﬂﬂllaze?séﬂog“s
and strong basic buffers in solid or sem-solid
envel opes, solid ion-exchangers (SIEx), iononers,

Example koat ed- S| Ex, hi ghcross- |inked snall-pores Sl Ex,
Filled-pores SIEx, matrix-enbedded S| Ex, |ononeric
Comparispaof ibak tesiat dived g enh (Eredodi) de I SBrix vialsec@itedamiithnNafion TM

ggc |c) and cationic (basic) SIEx etc.. This process
vs. uncoatp@ ¥Hes-t o dj sruption of the cell pH honeost asi s and
.. consequently to cell death. The proton conductivity
Materials agdanetheds  t he vol ume buffer capacity and the bulk
activity are pivotal and crucial to the present
15 ml walus veratdoaisd Witle cpmarwesiglesaditigmeloNabem M r(C@ﬂmﬁ&?rl%uYe?‘éaﬂable

it o gt ARG TELSPLY S LML LIERONE (3 BRLET e

NaﬁonTldb@ﬁmhh&nﬁlExﬁ&ebfﬂmeuﬂl|n1nates or substantlally
reduces the ion-exchange saturation by counter-ions,

Coated andesntobiedOvibls weret Allae evitndo | AN aSB Rgd Gabdulated |WlﬂgE coli
activity of the materjals and conpositions of th

(B3x10°ctu/mb). Vels Wearw g 1§?Pbaﬁqﬁlemr?a%t@#qf@%mﬁh‘?ﬁﬂ@§rﬁ§ 3876 %%réer&l count
{ t
(ofumi) why el L R i EER TS AL MRS Bl {75k el pb Qampling the
and dispersipg bactafidl brothion Mpllateg @06 LOBitiAg 24 Hohes laenineubativni ad AQTC.
mat eri al s and conpositions of PCT/1L2006/ 001262
Results nodified in such a way that these said conpositions
are ion-selective by, for exanple: coating themwth a

Reference SRS hlave tC PRL1 Pibseringi tABrefgl Qehi YEE. "BIIH Alion CIM tcboA8d vs.
or enbedding 1n high-cross-1linked sjze excl uding

uncoated vialp:yandite Fig-2 shagving ity esmpitisompbbastatiohdenesis it upseRied () Vs
capsul ated in solid or sem solid envel opes; SlIEx
Coatedwale(gngﬁscl es -coat ed and non-coated, alone or in a

In the unclih50EHlt BRTBGT RS TerERp T e S BBy o fpubation and
reaching afevi ¢erf %@u/nﬁ ﬁﬁ@xdﬁ 8als (ScPPINUF GetiRMNtkerHangl W&oVl Poated
perneabl e matrices; Polynmers which are alternately
vials showdd sigong trﬂmla?l@a@néfaxﬁnbgﬁeraﬂdathw pesuldng de gleglige in bacterial
counts to ﬂ%§c§'o‘f’~%kf@ %}’%@err 3v4 gg an extended cell-killing

n-a I'on

spectrum i ononer s d| sclosed in the

SR G LT R L T p—

the clearlyG@sibleldiepdsited bA®E®A intths uadshtdaap®si ti ons. These nay
i nclude, but certainly not limted to, for exanple:

sul fonated silica, sulfonated pol ythion-ether sulfone
(SPTES)5 sul fonated styrene-ethyl ene-butyl ene-styrene
( SSEBS) ,

Example 2

n matrlcgs SO as. reat e

Bacterial development in Dormin™ in coated vs. uncoated vials

Dormins are natural extracts from plants and plant organs in their dormant
stage which are able to slow down cell proliferation, maintain younger healthier skin and
provide the means for better skin protection. Dormins are being utilized by many cosmetic
Companies as active ingredients in cosmetic creams and lotions. Dormins are susceptible to
bacterial and fungal contamination.

Materials and Methods
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48

49]
50]

151]

152]

153]
154]
155]
156]

157]

158]

pol yet her - et her - ket one (PEEK), poly
arvyl ene et her-sul fone) (PSU), Polyvinylidene Fluoride
wo %W rafted styrene, pol ybenzi m dazole ( s ILZAQp/000468
polyphosphazene pr ot onexchange nenbrane made by
casting a polystyrene sul fonate (PSS) solution with
In the exzea%‘@ﬁg 88 mHCEBers QIz¥apIpaedocEse@ursts enlias-atmRensemsgion of
5.8x107cURHD vRHE RARGE ¢ 98l It gk eddatiths HOE DHRYEMTERA A Bfbtained from
al's an fi%ns ‘of the curtent  Imention
IBR, Rehcmmt; Ibmat)aStauram dmdulareddimrrrﬂrﬂ%scﬁnﬁorbﬁrayﬂqﬂ)sﬁsd mto a culture

i o) S OSRER T SRV PR, ol el
monitored! dﬂ%kﬂ%ﬁ@Z%m@@§an@§l§iatféﬂ 4 bber %ycfﬂatfh%l éa&glécs d?lef@]k plates and

incorporated in filters or tubeS and pipes etc
incubation for 24 hrstas 38%Gpe of the invention, wherein biocidic
Results packagi ng for cosnetics and f oodst uf f s conpri ses
insoluble PSS in the formof a polyner, ceram c, ge

Reference r1§331IoW Dhdéed Fig X iltlRtrhsngd irChaaedl Fﬁhﬂh R88bitRnCA Ez)é#e‘ﬂzﬁ) in
rongly aC| dic or st rongll-tlly1 basi c functional groups
HHID

DormmTM( %ﬂlutm rAndaty &ig-edi thovdn foagistgh srowthsinbibitigso (4. soli) in

D ™ t is in the scope of the invention, wherein the
ormin %ﬁggftble PSS is a solid buffer. ] It is also in the

The resultscahpw afsttong inhibititn ofi badteriai ateva’ﬂipﬁrenahn she @up@Ei™i swiution

b B S, S bGkLAE EORS, AESSCE0RRI BLELO. 1 e

untreated ¢ddtBI (M35, Pf the PSS. Contacting a I|V|ng cell (e.g
bacteria, fun animal or plant cell) with the PSS

A similar mgenmephwas;m orqu avith Frecofjehpwihgagdinihe bireng inhibition effect of
tivenes pendi ng on the pH of the PSS, the mass
theacuveg?aﬁ%ééls %erlllt%?tlg'ﬁ'g the cell, the specific functional
group(s) carried by the PSS, and the cell type. The
cell is killed by a titration process where the PSS
Example 3auses a pH change within the cell. The cell is often

on or cel
Bacterial ﬁ{/ﬂ;llﬁﬁitog\ég egé#hﬁgﬁg@gﬁ ?flﬂf @(?an%t &‘?5 irectly
Materials mmlrM_aﬁm'dmg the cells if contact is nade through a
sanples of S5 il TR R RS ks, ARl TRt € L VELET it o
IBR Litd., R@ﬁ&}d’t‘ UsHep GRS CeRuk® oPECYSNnc HaNG! ﬁsgwéﬂa grm QFI Itsmefor 4

or of the solution surroundi ng t e target ce
hrs at 30°@|aﬂﬂ g¥kechwith tho comneticoneam at t:heatRsSngl dfigach cmlmrb were mlxed

it § @Btk - BEST O FERRSeA )OS PSS BBl

developme(da a3k elonifoledicds| RScriVed RBbYIR tEndMMRIGalK bf b 11 4Rr BR3B! V44 and
curs by nenbrane disruption and requires cont act
168 hrs of\;@quhatmn at 30°C.

Results

Reference is now made to Fig. 5, showing a bacterial develbpment in cosmetic cream in
Nafion TM coated dishes; and to Fig. 6, presenting the bacterial development in cosmetic
cream in Nafion TM coated dishes.

Figures'S and 6 shows strong bacterial growth inhibition in the cosmetic cream kept in the
Nafion TM coated dishes as compared to the uncoated. Practically no E. coli and S. aureus
could be recovered from the cream kept in the Nafion TM coated dishes after 48hrs and 72
hrs, respectively.

33



59}
60]
61]

62]

163]

164]

165]

the strongly cationic material or insertion of at
east part of the material into the outer cell
WO ORPH .24] It is also in the scope of the PQULRRA0468
wherei n an insol uble polynmer, ceramc, gel, resin or
metal oxide carrying strongly acid (e.g. sulfonic acid
Example ' phosphoric acid) or strongly basic (e.g. quaternary
or tertiary am nes) functional groups (or both) of a
. is disclosed. The
Biofilm p ?el?ﬁg{l?'gng#&ulrésoés%g rﬁgg haf“? ) PSS are accessible to
water, wth a voI unetric bufferl ng capacity of about
Materials 201 methabout 100 mM H+/ 1/ pH unit, which gives a neutral
pH when placed in unbuffered water (e.g., about 5 < pH
S livi cel l s .upan .
The antifogif Aiperieslor SPinmSliGet (5;vid vty v&er s B arvebie resiem

polystyren\éﬁ'(PSFblﬁﬂds Reert r&%@t’e& Rhith @8 [BOESnat&ESBEA €0%JPbtasdi®fi sulfdle 5%,
nmetal oxide as defined above is coated wth a barrier

Potassium lgyate Hehpnibimarel eib 6ok prratfin (wirite)ornd rgbaterdvertigellt i 50ml
I o n (oX¥] [ I | i Vi [ls . .

perforated t%[)egse Efid a?{) )nﬁ:lltﬁ o r ];/Hear c.{ha{{f}l('le rILS%:BZH oFc?erf‘tg Igl?lélgun the

nutrient lelvéll 1hhhe aedpe evxfrth@ys rlOﬂﬂl iedin wherepiaced héthi fishl midadi® During

ceram c, .gel, resin or tal oxide as defined,

14 days ngggfi% UHHEAIRERIBTY 8 U PPICAGPPPRGHasenplalsy using

standard Ha@féﬂ%ldggsaﬁtéw B3R890 dibalt tpi%%'\lvéfe WRRin &P BHAL thel éiggs] Slides
It 1s also in the scope of the invention wherein t

were taken ogtoif i wbpoiasired in dwvatdrcandgiied (LeRH) rmorrtesahplmg &ﬂemg a

i d | f AN Vi

swab, 1 o gpley ot b EieduBe Py, Ol thedRp ips afkesrin BEBIS00! len

Vlgorouslys tahdlgtli#ed ihtotdcRiial il bh&eﬁdleaﬁpleb 1080 se¢tRd oI petri
s also in the scope of the invention wherein the

[
dish (Hy labﬁs direal), dngybptedeB0° (o diddniand cgupted.Jagirderde stusyghe sffedf the
e ujy f [
coated gla%? Ealc%?% aﬁr’n glc E%Sgﬁq‘ﬁh&%gllggﬁ I%Shreuﬁ{edlﬁ nva gfggg?ﬁlw F%eu
(primary bﬁéﬁhﬁbﬁm}ﬂsﬂm OQILGS) dilutédlﬁ’éir]rg kdrral decﬁinabdlilu’tldnh evigcPPB®, ®éded on
i nventj on rein t sol ubl e oI ymer, ceramc,
petri dlSh%ZfSA Fedi fisp) 1 Il‘ﬁé’%e’%qedg%g @ez‘ég)%}'@f"ror‘ié@ above is provided
‘'useful for causing a change of about < 0.2 pH units of
Results @ physiol ogi cal solution or body fluid surrounding a
living cell while killing the l'iving cell upon
contact. [130] It is also in the scope of the
Reference; ip g made (shBigei7n iHustrating tie o lnp eounien, coprphand coajed glass

slides. Tﬂeeiﬁtﬁoﬁfmg property of the G5 composition was evaluated using standard

bacteriological test. Bacteriological samples were obtained from the glass using a swab
seeded, ar'id counted; to Fig. 8, presenting the media bacterial load. Media bacterial load was
measured after 3, 11 and13 days of incubation; the media was sampled, seeded, incubated and
counted; and to the photo in Fig.9, displaying the media turbidity- Representative growing

media picture after 3 days of incubation.

The antifouling properties of G5-coating were tested using closed aerobic system with E. coli.
The measured criterion tested was the bacterial load present on the PS slide and the bacterial
load in the media. Biofilm counts are presented relatively to uncoated control slide (Fig. 7).
The G5 Composition was found beneficial in antifouling and it decreased the bacterial load

relatively to control. Sequential results were found when the bacterial load was measured in
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166]

167]
168]

169]
'170]

171]

[172]

[173]

nmetal oxide as defined above is provided in the form
of shapes, a coating, a film sheets, beads,
wo 6@?@?@? s, mcroparticles or nanoparticles, PG Y, 2008/000468

t hreads, powders and a suspension of these particles.

_[131% It is also anticipated that the above descri bed
the medig {1g8)- A sepspmentaling H878S Hrimedip irdidiy 1s peesensed Sigd9). Msing pH
measmerﬂént@%/ep%rﬁorg{ra{eﬁeth&a A CEHR: effdcd 1§ PBgﬁsegﬁen%gaclf' media

Inserted I nto the package by any sort oOf inserts such
acidity (imbotheredted med unteagbtubs pHaet)i ng sheets and foil s,

rods, picks, nesh, spheres, beads, buoys, floats,

. ri ngs, etc The ove,materials have proven high
1t is aokpMiGuegl cpbe, IRDu BRI o L EReet i Do R ghe betow
terminoldglyi @1dS adr@tatfoROSipHiicable K emlbsh kothdrivitlet sthtbldl,C@ach®derifleit was
. ] The current invention is based on the nodification )
carried oyt Wit sihieresapl plasiaddmsons dpliovesssitefions TN 58P nafoson thick
Sritd | es ' gl r_oftd .
polyacrylitESwith dubyo Rt (o fen it Bt 105 e o] o 1500 micron
poyacrylabeide bo polyaiteropH ShkadiConebhalolyestet ilmmer surface. ] Those
‘coatings can be produced by nethods known in industry
i ke spin coating, internal spray processing,
Ther nopl asti c sprayi ng, Evaporative deposition,
EXAMPEE&E ing with a varnish or thin |layer resin etc and can
__be deposited on surfaces of polyners, glass, paper or
Shelf lifegests on Bbilk naterial . ] In all these coatings the active
anti bacterial materials will be incorporated in a
The filmyplthnpresamtinventiouiveabested for theft effdetremmilarsheliisife.
container material.] Exanple 1 ] Conparison of
materialslbad hetliods devel opnent (E. coli) in TSB in vials coated
with Nafion TMvs. uncoated vials. ] Materials and
Pasteurized; thoagenizdbmillk wisthsed We bedet @ teRtlmilit Mtz RRMBRIE KR films of the
.solution of Nafion TM (commerci ally avail abl e prodict
present inyentrgp. pipbath sets @f parerimentsdhy miliivas Y¥iepisded a
thin-layer (-50 mcrons) of polynerized Nafion TM on
Test 1: Sevga emptyes haim el plates whre fildedvtp e top vatafresth railid Six plates were .

t vials were filled wth .M _of . TSB _and .
covered ERTE BEhSIOCE pHRR, i, 1 i Al Ve it the milk
w/o air bbfwaen itheulbalie seviehthaplafeadhigdYasi 166l Platedtwe2® Glaced on the

Bacterial count (cfu/m) was neasured at tine zero and

table at reprp derpReraiuee o ghydavar Eesh dayokapht pbihenjats avas|tested. th@rder to

compensate for evaporation, sterile DDW was added each day. The total volume of added

DDW was less then 5 % of the total milk volume and therefore was not expected to influence

pH dynamics. This experiment was repeated twice.

Test 2 - 14 day test with Nafion TM: This test was performed with commercial Nafion TM as
the active material (layer). Pasteurized, homogenized milk (w/o antibiotics) was used in order
to test milk stability. Three empty 35 mm Petri plates were filled with fresh milk up to the
top. Two were covered with Nafion TM, so that active side contacted the milk w/o air
between them. The third plate was used as control. Plates were placed on the table at room
temperature for fourteen day. Each day pH of the plate was tested. In order to compensate for
evaporation, sterile DDW was added each day. The total volume of added DDW was less

then 5 % of the total milk volume and therefore was not expected to influence pH dynamics.
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175]
176]

177]

and di spersing bacterial broth on TSA plates and
counting 24 hours later incubation at 30C. ] Results
O P ENte i s now nade to Fi g.1 presenting bakt EH;24p8/000468
count of E. coli in Nafion TM coated vs. uncoated
. vials; and to Fig.2 show ng the conparison of X
Testing tgtedtraicrebiak) apd Sfimgph ageidsatBis Yhefiesied on Sabare@ed yping the
)] 3 '. h t i | 4
sedimenfolb@Clokthot VhchiiGed BEREAth BB Abay AR toE SH in e
open. A pieccil Nafien T&Y €10 mink ©9 Oahm) Wasafldced od taysstiapedat&imdgth active
) 1). .On .the other hapd, Nafj TM coat ed vi al s showed
side dowitEqliqyving AV eRtEhb HcH ahiomAti Pal i AFMBEHLS Qpigsewdy Fyakgpted.

Test and ¢dAtDEEIPEweRt RGaRId al counts to a |level of ~5xi
° g3cf u%llm iaa ter 3°days. | Figure 2 shows the |ack of

Results Pacterial deposition in the Nafion TMcoated vial as
— conpared to the clearly visible deposited bacteria in

th t.ed. tube. le 2 Bacterjal, d ]
he pit s SRR R el Ress e GreBu b Tob B iR bR S, o "
Table 4 o, oo BigERif BOHFS bl o fo s ow down cell |

nrolifer ] l thier_skin.and

W

, al-i-on—nei-ntakb-n-younger--hea
provi dbkdehe nedéw for &t er Sdmi prodeleyi on. 684y ni ns

; reberpyg—uttHzed—by ngny—cospgtcCoppanies
F’lmgct ive Fil'%gr edi e#f?s in é; sneti cé‘lg}r eamns g‘ﬁd | oti %?15.

Film Por mi ns7.are suscepti bl @80 baceeial asd fungab.l

.. contam nation. Materials and Met hods48 In the '
Film &y peri metht 100 7 crol i €t s of 89%aphyl oedccus ahfeus
Film §Ul ture; at a congentratgigon of 2.48x1 07gku/ m were

ilm added ?70@2n1 o?rkgreserga()?l ves- rlee Dorr§115n(tn) SZ| ution
Film §obt ai ned fromd.8BR5 Relod/ot, |Smael). %4 aureud’?

., Lnocul d Dormgn(tn) sol ution s deposited into a
Film o) ¢ yr 2}-‘& sh ¢ a‘?ed Wi ghé a 50 Pn\?’&gr omet ggt hi ckE'Itlayer
Contrsff Nafipp TM Ragterialg jproliferati on yas nonijggred

LNg
sanpl es on TSA plates and incubation for 24 hrs at
30C. 49] Results 50] Reference is now nade to Fig. 3
illustrating the bacterial growh inhibition (S
aureus) in
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Dorm n(tm solution; and to Fig. 4, show ng the
bacterial growh inhibition (E. coli) in Dorm nitng

WO 200818775h L51] The results show a strong i nhi BYVHg08400468
bacterial devel opment in the Dorm n(tm solution
i ncubated at the presence of 50 mcroneter-thick |ayer

78] The pH res%{lts ?gfz}iqu\ﬂl?%ﬁﬁ \ %9&%%{)5&11@&?%%6&@&%% B HéﬁeiﬁElSeH)w

simlar experinent” was perfornmed wt

col | i ' e strong inhibition effect of the
TableS ot P@?@%@%é@é@n in Fig.4. 153] Exanple 3 154]

Bact eri alpgnhi bition in, preservativegfree,

Commer Ci Ly §OSNETT C cream I55] Materigds and et hods

156] SanBa§§ of commercially avail ablgy;cosnmetic cream

free of B%§§er vatives, were obtained om | BR Ltd.,
Rehovot %5

, ael. Starter cultures of coli and S
aur eus V\g?' grown on TSB for 4 hrs at,”30C and m xed
with theP¥8netic creamat 1:1 ratio ¥8m of each
culture Re¥e nixed with 8 grans of cdsfreti c crean) and
deposi t eBa¥ A Nafi on TM coated di shes.8-Bacteri al
devel opnPaY 7Twas nonitored as descri béd above at tine
interval Pap8 0, 24, 48, 72, 96, 144 &h¥ 168 hrs of
I ncubati Dayat 30C. .157] Results Refd&.®nce is now nmade
to Fig. gy Bhowi ng a bacterial devel gfent in cosnetic
cream i mAyafi on TM coat ed di shes; an®ggo Fig. 6,
presentimg {fhe bacterial devel opment g4 cosnetic cream
in Nafiqgf, ] coated dishes. [158] Figuses 5 and 6
shows st ag’p bacterial growth inhibitdgpn in the
cosnet i ream kept in the Nafion TMgc'g)at ed di shes as
. i - : + and
S. aureus could be recovered fromthe cream kept in
the Nafion TM coated di shes after 48hrs and 72 hrs,
respectively. Exanple 4 ] Bioflmprevention in |iquids
using anti bacterial inserts ] Mterials and nethods
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] The antifouling properties of conpositions G5 was
eval uat ed using a cl osed-aerobic system poléstir ene
WO%@%’?”QII? des were coated with G5 [ Sul fonat ed G T/112408/000468

10% Potassium sulfate 5% Potassiumlaurate 10%
M neral oil 65% paraffin (whi tfﬂ%@gand incubated

9] The pH resplis of dallyday hess Gagt 2) atefroeqadesbing 6 haeid bebdwpn) with
E. i Q6 .c. /[ TSB n order to nmaintain the

o] ables - GRG0 gfo psSs Hd bl 0,67 V5 days 10 nedi
was replaceqg myth 2pgsh mefya. Pagpng dggdays Ry  7day

incubation, the antifouling property of the

Naftgn E8hposi ti 8 was Bbal uat/éd usi’hd stardhrd 7. 6.8

ac Lol ogical tes Bac i ol ogi,cal s | es re
Najggyt gﬁwgd froﬁ%t he di8ss. él%lr des %Zre ta éen; oupygﬁf t e
doiippl Washed7ian dwevat er, gand drsed (1 h2 RT) priior t41

sanpling lking a swah 1 cmsanples were obtained
the cotton of the swab was soaked in PBS 500m , shaken
(bacteri al ’§d1'ﬁ!fl es”? 8o Y0 darq TR 9981 r {3 dwsn 144y

NafilPFM J ST aCl 8 | nc%??"t €d g, 4g7n) anlscoungad. 1Ty 5

order to study the effect of the coated glass on
NafdacT3f2al 1 04d in the surddundi ngSnedi 44t he Addi a wa3

anpl.ed as I (prjyary cterial sanp]es | )

(Z‘f’ft ed usi \r/:g‘zseri a‘i'ggecig’gh di I‘gtli ons Wrth PBS, 4.1

Seeded on petrr drshes (ISA Petri1 disnh), 1ncubated

(30C, 24 h) and counted. ] Results ] Reference is now
81] The resultsrdihen testifg gotall mi¢robiab anditfunggl penthiavf kevoutednin Table 7 herein
control and coated glass slides. The antifouling
property of the G5 conposition was eval uated using
82/ Table 7 St andasdmizeébial 4ed Afigk aberte¢sSt . Bact.eri ol ogi cal sanpl es

were obtained fromthe glass using a swab seeded, and

counted; to Fig. 8, presenting the nmedia bacteri al

——ﬂmmm?ﬂmawmﬂw 11
and13 days$ of i ncAB% MMiHobiahand Liel aZEs s anp) ed,

seeded, imcubated and coupdtshiiespnd to the photo in
' > ' idity- ative
&% owi ng medi a @ikt ure aft efe@ndays of iGuudtdtion. ]
The antifouling properties of Gb-coating were tested
usi ng cl osed aerobic systemwith E. coli. The neasured
ariterion|teste@d was the bactierial |oad ggesent on the
PS slide End the bacterial lgad in the nedia. Biofilm

below.

unts ar¢ presénted relativély to uncoatdd control

gl ide (Fi 7). 3The G Conposition was fgynd
beneficial in antifouling and it decreased the
Wacterial || oad 0 6 25

5 4 5 16

6 0 2 20

7 2 5 19

8 T 3 2 13

9 2 2 37

10 1 3 25
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183]
184]

185]

186]

187]

188]

189]

190]
191]
192]

193]

reI atively to control. Sequential results were found
when the bacterial |oad was neasured inthe nedi
WO%‘?—“?@”E?)‘ A representative i mage of nedia tur%?“éﬁw"%/@““s
presented (Fig. 9). Using pH neasurenents we
denonstrated that the antibacterial effect is not
consequence of nedia acidity (in both treated and
untreated tube pH=8-9). 166] It is acknow edged t hat
Test 3: MilK @sghout the entire Experinmental Data section, the
bel ow term nol ogy and annotation is applicable. Unless
stated, each experinent was carried out with
Materlalsgﬁhgﬁr%%gs of plastic filns as follows: Nafion TM 500

500ml oﬁ‘tfx-’lgg bR ks @8%{'51%% L ppsidbyt oTéEsz'g' bR Als. n a final

concentrapoy axfrl}xll ahcﬁemﬁr) apd I ReB6 ireh tRbl ohass REsERNHHO lvmhpsio&%‘ﬁb ™
H}é er EXAMPLE 5 168] Shelf life tests on M1k

coating (Rpkon TMrgoied glnss yrwel ind anpetithasts %@@nttQ@P@r@M@ron nme 0

(time of 1h9&ﬂ£t1o%f) 1[;19@@ ‘?nléﬂéﬂcﬁ’?a@é of ihduatidd W - 8'33“} %&1 %ra%ur% HT milk

hods” [ 171] Pasteuriz honogeni ze
from both Ws@frlsl bad beentsesipledi dnkl 19:fahl ﬂﬂutwnw\z\tehe plagdfonl 11$A @Iﬁedﬁihﬁld the
sen |nvent|o In both sets of e per| s the
number oﬁ_fxi) Tgé;? é‘dcasF(ilgﬁfus-@g ful ff n%gi eB5 mm

Petri pI ates were filled to the top with fresh mlk.
Six plates were . covered with the filnms of the

resent invention, so that their active side contacted
Referencet lﬁeﬂom padafo Figure e ilusaatingtbmetfrtiof BavdetivitypMtooatingsof

glass vesddRGH ,@%a@oﬁ%@% ﬁJoFuIE{eatlﬁﬁT\ﬁ% fie placed on the table at

roomterrpe ature Si X days. Each day the pH of the

Affer 3 dagJ vapora kerﬁ H%ﬁjg 3 1Pé°%ﬁ$0§k{fs g‘}‘?‘gd‘g © sgs copditipn as

in time Ov@he Ii’fﬁlkofn e dRetrbIDWseISwitess thd @&tﬁg%f&f sﬁoﬂ@d {(pfedds of solids
m | k vol une and therefore was not expected

could havp RSN 2568 @né p{r@}gﬁmlbgfas inthe aisk Jdie inmber ofhS qaegémcgd CFU/ml
reached t}%e‘g‘gfﬁ V?g [Slbzq]m §Jn(§z%l W, r%ag AYthb %%A%ef ’creah]c o ng;s‘g}%%xée% stable

cormer Ci al
at the initiablere(landl‘Eté{lrnlI(IﬁgﬂO)). Past euri zed, honogeni zed mi |k
(W o antibiotics) was used in order to test mlKk
After 7 dagsafbi [milly in THY emueiiay SBlliHeRaHEd abd @f)(ﬁfedV\ﬁfdepﬂdsé |s@;§§rated

HE} h fresh mlk to _the top. Two were covered
while in ﬁ@s BAVHTR tr%%m@ﬁta‘gle deili yeas gn @]@3 e aetdsidon nsemrthekﬁw day. S.
caseolytzc% cottRt M SRk E{)}gtg@é Jg&%e{l Rid g%{ gfg WS 2 A% A AR B8 vtive

Pl at es were p room
treatment it remained at the initial level of 1x1 07 CFU/ml.

Results

This picture remained until the end of the experiment after 14 and 17 days. (Fig. 11)

Example 6
Fruit juice stability

Materials and Methods

Pasteurized fruit juice (named "tropic") was used in order to test the effect of BioActivity TM
laminates (i.e., laminates provided by means and methods of the present invention) on fruit

juice stability with. Six empty 35 mm Petri dishes were filled with fresh fruit juice up to the
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194]

195]

tenperature for fourteen day. Each day pH of the plate
was tested. In order to conpensate for evaporation
WO 2108{1$178 DDW was added each day. The tot al VO?QIWH‘%?S/OOQ“S
added DDWwas |l ess then 5 % of the total m |k vol une
. an herefore was not expected to influence pH . .
top. F Wed@ﬁ?ﬁﬁcgs‘f"?f@s?qvﬁﬁedt Wftng’HiR‘EP‘GBf daaineipgg a0 thajdhe gctive side
contacted HAé $rufaick € $VESir BBrwaak tHeth. qgl@rsiﬂg 408 Wd&used as CQ§1t%)I. The Petri
"sedi nentation” nethod. Uncovered plates w abur o
dishes weyg ataceon the tablaatfropmaemperatire fiot e daysein oflepiecanpdnsate of

capras 49T TG Gl 5% B PO S st e

fruit juicds voLied (iR drd¥k ndttoQAfBudnbe oﬂ‘FBHQWnaﬁifics?OfH%rﬁI? 9allE83f the juice was
eval yated. Test and control groups were ‘conpared.
measuredgaghfig%s The pH results of the mlk following test 1
are recorded in Table 4 herein bel ow. Table 4 pH
Results yal ues <f nilk sanple 1 day 2 day 5 day 4 day 5 day 6
day Filml 7.4 7.2 6.9 6.86.16.3 Film2 7.47.3 6.8
References i new2medd t6i Figy 31 Wispldyife 6he pbl Gyhandicd.oF ik uide Bteked in
mioscivy U fusied B 514, bttt i ot room
temperatube. 4THe BH$ if) TlEBiBNCHERH TV 18hinh{26 thihiel é(}fc@ %ngges Iy g‘%ﬁ%ﬁlt stable
experinment) are recorded in Table 5 hérein ow Tabl e
throughous the| expetimentovherpaskins theptanthparbpleDdye pHBgBdwdly decBingd and

feacl\;ed VALt & 5 P9¥he31 4B d7ay %%1647 a8rid5 ﬁgl?eM) 586

Table 7 Fruit juice experiment

1 day 2 day 3 day 4 day 5day 6 day 7 day

First layer 7.86 7.78 7.78 - 7.74 7.63 7.6 7.53
Second layer 7.72 7.69 7.64 7.55 7.55 7.46 7.36
Third layer 7.97 7.84 7.86 7.85 7.68 7.71 7.61
Fourth layer 8.14 8.14 8.10 8.06 8.00 7.91 7.82
Fifth layer 7.96 7.96 7.85 7.85 7.75 7.67 7.70
Control 8.11 7.35 6.92 6.83 5.81 5.77 5.71

' 8 day 9day 10day 1lday 12day 13day 14 day
First layer 7.14 7.10 6.93 1 6.98 6.89 6.85 6.87
Second layer 7.01 6.96 6.87 6.92 6.9 6.83 6.67
Third layer 7.26 7.29 7.28 7.18 7.10 7.15 6.97
Fourth layer 743 7.41 7.35 7.42 737 7.19 7.26
Fifth layer 7.21 7.21 7.10 7.10 7.00 6.92 6.95
Control 5.29 5.31 5.26 5.22 5.23 5.16 5.20
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6]
17
8]

9]

00]

01]

02]

Day 6 8.9 Day 7 8.5 Day 8 8.3 Day 9 8.5 Day 10 8.7 Day
11 8.8 Day 12 8.5 Day 13 8.5 Day 14 8.4 Day 15r9] The
WOE)?QS/F%@EI%S of the 14 day test (test 2) are r BeH A/ 0p o8
Table 6 herein below. W Table 6 pH values in two PSSs
and a control 1 day 2 day 3 day 4 day 5 day 6 day 7
Example "day Nafion TM .7.5 7.4 7.3 7.1 7.1 7 . 6.8 Nafion TM 2
6.8 6.6 6.6 6.7 6.6 6.5 6.5 Control 7.4 6.7 6.2 5.1
Control o SaAméndllddConthmiaytién dayrish Hggs 11 day 12 day 13 day 14
day Nafion TM 6.8 6.6 6.6 6.7 6.6 6.5 6.5 Nafion TM 2
Material arfi MethoBs 4.4 4.5 4.4 4.4 4.3 Control 4.2 4.2 4.1 4.1
4.2 4.1 4.1 1] The results fromtesting total
Six fresh eggs:w@&l rhcednftof JeNgidh vAGESHIm0RER £/BRMnAREh (-N10°Ak]) €or715 min.
erein below 2] Table 7 Total mcrobial and fungj
Then eggs sypap tishidrrovees Bith favers, eacdt eggaeparpiglieiny iy @Wa Sev ek EgsJ¥ere

then storedé??%@%g&%r £ E fgfg-né(ﬁvé%(l Q‘”fgr i’oq'ﬁﬂgdﬂtgylgﬁg{i @% A W Lhhshed with 20

0ococCcus case cus (In centration
ml of stéritd DDW. UHe cEsulted ywaakielg kvegpdr wis eertnifnged §3600VRBSE| 19 mon end
Wi th BioActivity. TM cgqalti ng @afe':lon TM coated gl ass
MeCe

sediments \iesss gpryach AR st diheh ¥ niAEHpe raad S falogies
were tested by agglutination test with polyclonal anti-Salmonella serum.

Results

No specific reaction (that indicates Salmonella contamination) could be observed on all five

" treated eggs. On the other hand, specimens took from control eggs demonstrated specific

agglutination that points on Salmonella contamination (Table 8).

Table 8 Eggs samples

Laminate 1 Negative
Laminate 2 Negative
Laminate 3 Negative
Laminate 4 ’ Negative
Laminate 5 Negative

Control Positive
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3]
)]
)5]

26]

07]

08]

09]

210]

211]

212]

213]

(ti me of inoculation) and 3, 7, 14 and 17 days of
ncubation at roomtenperature, UHT mlk from both
WO%‘E@@Q@ had been sanpled and 10-fold diluti ohST/ e (/000468
pl ated on TSA nedia and the nunber of colony formng
units of S. caseolyticus per mM of mlk was
Example & 3] cul at ed. 186] Results Reference is now made to
Figure 10, illustrating the effect of BioActivity TM
Shelflife@dawhrﬁpeﬁMletass vessels on S. caseol yti cus-i nocxat ed
UHT m | k. 187] After 3 days, the mlk kept in the
Testl  Bi oMGtdrial ayd Wieklmdat ed vessel was in the same condition
as intime 0. The mlk in the control vessel w thout
Fresh beeflflesh e@atcimigtorasalb i dreyipicgiscEach witceswhd placesdnoch Tﬁamm Petri

. .been seen and stron snel | he air The
dish and H&fu%eeﬁ das e yesk s rleae#edf f@lﬁénrt@a on geri qa& .mece
was homoéé?ﬁ“ze@i%& %Hély%\é&%?éﬁﬁbﬂnst %teﬁ”hﬁl@t‘f&ﬂ NEENTRRbERAL it
remained stable at the initial level (1x107 CFU )

Results (Fi 9. 10) 188] After 7 days the mlk in the control
= was totally degraded and spoil ed and phase separ at ed

The nmnb%\hiﬁégolg%l $ gﬁl K&EQ(%L {3? aé 2?1”%]1 bh Wétgs’}é@smﬁ{égﬁlé Greated

samples wa©Less$ theh 0t ttﬁ:)nﬁﬂeﬁeﬂ @k areadih@eht). |’¢B)nlt1©1/ edmlﬁlé cﬂ;ﬂt&ﬁlemd/rﬁ‘then
and in the BioAvtive treatnent it renmnined at the

10° (Tablej%Yi tj al | evel of 1x1 07 CFU m . [189] This picture
remai ned until the end of the experiment after 14 and

Table9 17 BeglMegamplesl) Exanple 6 Fruit juice stability
I\/aterl al s and Methods Pasteurized fruit juice (naned
"tropic") was used in orderjto V@siaythe ef fect of
Bi oActi vi ty Ml anm-nat-es—{i S provided by
means and met hddst Byet he presen§7?<hQ/ent| on) on fruit
juice stability with., Six empty 35 nm Petri dishes
were filled w tSecoudkier rui{ j u$.2e(102p to thetop. Five
of which were covered with Bi oActivity TM I am nat es,
so that the actynggjgde contacted e fruit juices wo
air between them The sixth di sh was used as control.
The Petri dish Iace( ztabl e at room
tenperature foﬁjsfgﬁd%e? order ?o conpensat e of
evaporation, sterile DDVVvvere added 2each day to a
total vol ume ofFiftBdayef hen 5% of0-8Kd0total fruit juices
volune (in order not to influence on pH dynami cs). The
pH val ue of theCqmiiote was >10°

Test 2 Material and Methods

Fresh beef flesh was cut into small ~1 cm pieces. Each piece was places into six 35 mm Petri
plates for one week. After seven days each piece was homogenized and analyzed
microbiologically for coli-forming flora on ENDO media. The final result is a number of

colony forming units. (For fresh meat less then 1000CFU/gr)
Results

The numbers of colony forming units (CFU) per gr. in all BioActivity TM materials treated

samples were within the acceptable standard (considered as a Fresh meat) except for one
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4]

15]
116]
217]

218]

219]

nmeasured each day. Results Reference is now nade to

Fig, 11 displaying the pH dynam cs of fruit {'Jui ce
WO%Q"%P&TI? Bi oActivity TM | am nat ed cont ai ners GHY-20gp/000468

control container for 14 days at roomtenperature. The

pHs in all BioActivity TM|lanminates treated juice
outlier whiglampt elightlrmbiprve e atandandH{l Sugfo GEF L /g8). Eepieelisaiipie on the other

wher eas .in n | sanmple, the pH gradually
hand, Contad%i‘{‘?lﬂr&&h%{hwilg@ﬁggﬂ he val ue of 5.2 by the 14th day
(tale7andfiige. 11) Table 7 Fruit juice experinent 1
Table 10§, Freshageatsamples oy 5 day 6 day 7 day First |ayer
8

7.86 7.78 7.78.2.74 763 7 6753 S ayer 7.72
7.69 7.64 7.55 7.55 7.46 7.36 Thi r%‘ fawer 7.97 7.84
7.86 7.85 7.68F - 7 8. 14 8. 10
8.06 8.00 7.91 7.82 iﬁfﬁaﬁe}f ayer 7. 96§‘_§.§E§ 7.85 7.85
7.75 7.67 7.70 Contgol 8 11 7.35 6.92,6.83 5.81 5.77
5 71 8 day 9 day 10°089% B¥%hay 12 da§ day 14 day
First layer 7.14 7.10.6..93 6.98 6. 891§. z;qf{g 6.87 Second
| ayer 7.01 6.96 6. 879 9 6.83 667 Third | ayer

7.26 7.29 7.28 7.18_7.10. 7.15 6.97 Fqur pzlayer 7.43
7.41 7.35 7.42 7.3779uilayeng £ ?;;’/‘ci 7.21 7.21
7.10 7.10 7.00 6.92 6.95 Control 5. 2? 5. §3‘L 5.26 5.22
5.23 5.16 5.20>6] B¥ABI&er rr\ cont F8XI8F Sal nonel | a
Cont am nation on Fresh Eggs Material and Mthods )9]
Six fresh eggs were (¥ into sol uti6i%with

Sal monel | a t yphrnorhr (=067 )—for—15m n. Then
eggs were tightly covered wth [ayers, each egg

separ at el inits own cover. Eggs were
Test 3 P y 99 ,

Chopped Meat

Material and Methods

Fresh beef meat was cut into small pieces (~0.1 cm each). Eéch piece (~5g each) was places
into a 35 mm Petri dish and incubated at 2342°C for one week. At the end of the incubation
period, each piece of the chopped meat was homogenized énd analyzed for coliforms
contamination on ENDO media. The final result is the number of colony forming units (CFU)

per gr. of chopped meat (the standard for fresh meat is less then 10° CFU/gr.)
Results

The number of colony forming units (CFU) per gr. in all BioActivity TM materials treated
samples was less then 10% (considered as a Fresh meat). Control sample contained more then

105 (Table 11)
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0]

121]

222]
223]
224]

225]

226]

227]

then stored in refrigerator 40C for one week. After
fortnight period eggs were washed with 20 m _of
WO%Q"@F?V%’ DDW The resul ted washi ng wat er was PCT/IL2008/000468
centrifuged (3000 RPM 10 min) and sedi nents were
spread on Petri dishes with McConcy sel ective nedia.
Table 11 Sus@hoppesMrat sapiless were. t ested by aggl utination test
wi t h- pol ycl onal anti-Sal nonella serum 00] Results 01]
No specific reaction (that indicates Sal nonella
contam nation) could be observed on all five treated
eggs. On the other hand, speci mengh gppk from control
eggs denonstr at L fi ' ' that points
on Sal nonel | a cont amibist lager ( Tabl7& 8)0° |, 02] Table 8
Eggs sanples Lam nate 1 Negative Lam nate 2 Negative
Lam nate 3 Negative SeashdRier 4 N8gkiofe Laminate 5
Negative Control Positive)3] Exanple 8 )4] Shelf life
tests on Beef Meat 3Ghirdesferl Malgerimf? and Methods 36]
Fresh beef flesh was cut i'nto small (~1 cn) pieces.
Each pi ece was pl ac |.At 35 ri dish and
i ncubated for one vveelz J‘rg}lg%%zc. %‘7?@; end of the
i ncubati on period eaﬁ£ ﬁ'ece was eni zed and
anal yzed for colifor tefe &FEm natibiibn ENDO nedia. 7]
Results 8] The nunber of colony form.ng units (CFU)
per gr in all BioActi\anfrorM naterii@'s treated sanpl es
was | ess then 163—consrdered—as—aFresir neat) .
Control sanple contained nore then 106 (Table 9) 9]
Tabl e 9 Beef Meat sanples Test 2 Material and Met hods

Example 9

Vegetables

Test 1 Cherry tomato test
Materials and Methods

Cherry tomato were cut to half and placed into a 35 mm Petri dish for one and incubated at
23+2°C for one week. At the end of the incubation period, each piece was homogenized and
analyzed for total microbial count on Saburo media. The final result is a number of colony

forming units per gr. of fruit material. (The standard is less then 10°CFU/gr)
Results

In all BioActivity TM laminate treated samples, total bacterial counts were less then the
standard (at the range of 3.7 to 8.9x10* CFU/gr) whereas in the control, the counts were
above the standard (Table 12)
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28]

229]

230]

231]

E
WO ’6(H)§/ 1

Table 12

Test2

Fresh beef flesh was cut into small ~ 1 cm pi eces.
ach piece was places into six 35 mMm Petri plates for
éﬁé?(. After seven days each piece was ho%ﬂgrﬁo%éo(?o“s
and anal yzed m crobiologically for coli-formng flora
on ENDO nedi a. The final result is a nunber of col ony
f or Ghexyydpmato saoEples f r esh nmeat | ess then | OOOCFU gr)
Results The nunbers of colony form ng units (CFU) per
gr. inall BioActivity TM mater il dgtreat ed sanpl es
were W thin the-acceptable-standard {censidered as a
Fresh meat) except Fighla¥sieout | | érS%Mi ch was sl i ghtly
above the standard (1.3 xI @3 CFU /gr). Control sanple
on the ot her handSe¢wdtlay¥ed moPe ¥Ifen 106 (Tabl e 10)
.4] Table 10 Fresh nmeat sanples f | day First |ayer
8. 8x10* Second | ay&pirdglayer | o TRIPel0) ayer 1.0 xI O3
Fourth layer 9.1xI Q2 Fifth layer 1.3,xI 33 Control >106
.15] Test 3 16] cioppbdeyeeat . 1377 W&t erial and Met hods
18] Fresh beef nmeat was cut intg small pieces (-0.1 cm
each). Each piece Fifftayera 35 ndh ri di sh and
i ncubated at 232C for one week. At the end of the
i ncubation period, €8efolpi ece of - 4¥HY chopped neat was
honogeni zed amd—amatyzed—for——cotrforms——cont ani nati on
on ENDO nedia. The final result is the nunber of
colony formng units (CFU) per gr. of chopped neat
(the standard for fresh nmeat is |less then 103 CFU/ gr.)
Resul ts The nunber of colony formng units (CFU per
gr . Gugumber tgshact i vity TM naterial s treated

Fresh cucumbers were cut into small ~1 cm pieces. Each piece was places into a 35 mm Petri

dish and incubated at 23+2°C for one week. At the end of the incubation period each piece

was homogenized and analyzed for coliforms contamination on ENDO media. The final

result is the number of colony forming units (CFU) per gr. material (the standard for fresh

vegetables is less then 10® CFU/gr)

tResults

In all BioActivity TM laminate treated samples, total bacterial counts were less then the

standard (at the range of 3.7 to 5.2 CFU/gr) whereas in the control, the counts were high
above the standard (Table 13)

Table 13

Cucumber test

7™ day

First layer 3.7 x10?

Second layer 4.1 x10?

Third layer 3.8 x10?

Fourth layer 4/9 x10>

Fifth layer 5.2 x10?

Control >10°
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32]
33]
34]

35]

36]

137)

238]

239]

240]

sai mpl es was | ess then 103 (considered as a Fresh
neat Control sanple contained nore then 10615 Tabl e
Woi%g/ﬂ%ﬂ”gl'abl e 11 Chopped Meat saples 7th day PG 1/4;2008/000468
| ayer 7.2 xI Q2 Second layer 8.8 xIQ2 Third |layer 6.3
xI @ Fourth layer 7.7 xI Q2 Fifth layer 9.0 xI Q2
Control >106 121] Exanple 9 822] Vegetables 223] Testl
Cherry tomato test 24] Materials and Methods 25]
Example Bherry tomato were cut to half and placed into a 35 nm
Petri dish for one and incubated at 232C for one week.
Fruit testt the end of the incubation period, each piece was
honogeni zed and anal yzed for total mcrobial count on
Material af@Mstibdeedi a. The final result is a nunber of col ony
formng units per gr. of fruit material. (The standard

Test 1 ' S IFR3A dhREY é&h%CE}éf@ F))acgie%iﬂ) 155 fitn Pekri BighAS tanMi thubbMd at

| am nat e treate total bacterial counts were
23+2°C forens wellenAt the end @iﬁ cﬂbﬂ incybation rperm@mgeh berrg was hemggenizadpand

szt G A Rt o SIB R BB S o B fions

forming uﬂifs (CFay) pEi‘ gﬁtmdté'ﬂéﬂi r(TRe &&h@r$€§l@§ﬂhb@¥@3€m/gr)x| 2 Thl r d
| ayer 5.7 xI Q2 Fourth layer 3.7 xI Q2

Results

In all BioActivity TM laminaté treated samples, total bactérial counts were less then the
standard (at the range of 1.2 to 5.4x10> CFU/gr.) whereas in the control the counts were
above the standard (Table 14)

Table 14 Fruit samples

‘ 7" day
First layer 1.2x10°
Second layer 3.5x10°
Third layer 4.5 x10
Fourth layer 2.7 x10?
Fifth layer 5.4 x10?
Control 1.2x10°
Test 2 Pieces of fresh of Loquat medlar fruits (Eriobotrya japonica) were places into

35 mm Petri dishes and incubated at 2332°C for one week. At the end of the incgbation
period each piece was homogenized and analyzed for total microbial count on Saburo media.
The final result is the number of colony forming units (CFU) per gr. material (The standard is
less then 10°CFU/gr)

Results
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242]

243]

244]

Fifth layer 8.9 xIQ Control 1.7 xlI O3 Test 2 Cucunber
test . 28] Fresh cucunbers were cut into smal] ~ 1 cm
Wof)?oé/é%jg.w Each piece was places into a 35 nm PRt FIL2gp8d|qo4e8
and incubated at 232C for one week. At the end of the

i ncubation period each piece was honogeni zed and .
In all BioAntvifyz 81 flaninetsl iréasedrsaroples.ateiah dracisrialopoumsD®erte tise then the

sunderd (f gyt L7 h el ARG A b PR PN LIRS WOkt
higher and4REiEE18& 18 %hd greﬂrﬁﬁ&i sthenrd OBbERY)gr) Results In all

Bi oActivity TM | am nate treated sanpl es, total
ria : en the standard (at the
[241] Tapgﬁltgsg of Eﬁg’g’uﬁ’gé?‘g&%ﬁﬂﬁﬁ’k%er eas in the control,
the counts were high above the standard (Table 13)
Tabl e 13 Cucunber _test52] Exanple 10 33] Fruit tests
34] Material and Methods 35] Test|7Rigsh cherry fruits
were places into 35 mpHald! di shengpd 1 ncubated at
232C for one week. At the end of the incubation
period, each berry S _hgnogeni ze sanal yzed for
total mcrobial COU%?EC%}ﬁ%%%UFO rrg [ a% The fi nal
result is a nunber of colony form ng ugits (CFU) per
gr. material. (The s¥ @éﬁyaris Ie§ssg?f]ﬁ)gn 103CFU/ gr).
36] Results i37] In all BioActivity TM I am nate .
treated sanpl es, totldurthdayeeri al ddusit® were | ess then
the standard (at the range of 1.2 to 5.4x102 CFU/ gr.)
whereas in the contr@hﬁﬁmgexcountswgeimzabove the -
standard (Table 14) 38] Table 14 Fruit sanples 7th day

First layer 1.2x10 Control 9.1 x10?

Test 3 Fresh peach pieces were places into 35 mm Petri dishes for and incubated at
234+2°C for one week. After seven days each piece was homogenized and analyzed
microbiologically for total microbial counts on Saburo media. The final result is the number

of colony forming units (CFU) per gr. material (The standard is less then 10°CFU/gr)
Results

In all BioActivity TM laminate treated samples, total bacterial counts were less then the
standard (at the range of 2.8 to 6.5x10? CFU/gr.) whereas in the control the counts were
above the standard (Table 16)
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3]

46]
47]

48]

249]

250]

251]
252]

Second layer 3.5 xI @2 Third layer 4.5 x| Q2 Fourth
WOla er 72.7 xI 2 Fifth layer 5.4 xI Q2 Control 1.2 x|l OB
18278 eces of fresh of Loquat nedl ar f r ui t BCT/IL2008/000468
(Eriobotrya japonica) were places into 35 nm Petri
di shes and incubated at 232C for one week. At the end
Table 16 of Fishipeselbsumsles peri od each pi ece was honogeni zed
and anal yzed for total mcrobial count on Saburo
medi a. The final result is the nunber of col ony

form ng uni t_s_(_CEI.l)_par_.g;..._aaI-er-t%_aJ_-{-Ihe standard is
| ess then 103CFU/ gr) Resultsln all 9@ oActivity TM

| ami nate treated s@ingllaysr total 4%xi®rial counts were
| ess then the standard (at the range of 3.2 to 4.5xI Q2
CFU/ gr.) whereas $¢cohdiéayeontr ol 46 el@ounts were nuch
hi gher and very close to the permtted standard (Table
15). [241] Table Yhifdla@gotrya j3apeni*‘ca sanples 7th
day First layer 3.9xlI O Second layer 3.2 xI Q2 Third
layer 4.5 x| Q2 Fogpihh lR¥er 4. 124 Rp*Fifth layer 3.5
x: 2 Control 9.1 xI 2 Tést 3 Fresh peach pieces were

pl aces into 35 nmm ni.4i shes f d i ncubated at
232C for one vveek.ﬁA tlé¥£seven é%/}sfmgach pi ece was

honmogeni zed and anabéztea m crobilojiggéacal ly for total
m crobial c o +=nal result is

t he n_urrber of colony formng units (CFU) per gr.
Exampleﬂite“ al (The standard is less then 10 CFU/ gr) Results

Example of coated jars with shampoo solution

The purpose of this experiment is to evaluate antibacterial properties of coating and prove
negligible migration of the active component from a coating. Bioactive silicone based resin
was prepared by copolymerization of the following components: 15% - 2-phenyl-5-
benzimiddazole-sulfonic acid (Sigma 437166-25ml); 80% Siloprene LSR 2060 (GE); 5%
plastificator RE-AS-2001 (Sigma 659401-25ml); 1 g of the mixture was spread in walls of
glass jars (thickness 1g/ 10cm**2) and polymerized at 200degC for 3 hours.

These coated jars and control jars without coating were used to test antibacterial activity of a
solution of a cosmetic shampoo without preservatives. The solution of S. aureus bacteria
input: 40.000 cfuw/ml was used for inoculation of the shampoo solution. 5 ml of TSB + S.

aureus bacteria were added into a jar.

After intervals of24 hours all samples were sampled and decimal diluted spread on TSA
plates. After 24 hours of incubation at 30°C colonies were counted. The results are presented

in the following tables.

Results
Table 17 Antibacterial activity of coated jars without shampoo
Jars cfu/ml i
EL-18 febr. #1 0
Control (w/o coating) >10M
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3]

156]

257]

258]

259]

In all BioActivity TMIlam nate treated sanples, total
bacterial counts were |ess then the standard ﬁ(qat t he
WOF%?ﬁ@%”&? 2.8 to 6.5xI 2 CFU/gr.) whereas in PHEIL2008/000468
control the counts were above the standard (Table 16)]
Tabl e 16 Fresh peach sanples 7mday First |ayer 4.8
Table 18 X! O\ S8 LA ErihPcEHvits of codteR jahiRiin thd pyesendcd. iff 10P/OShiEmpod h
| ay&ktef 28 ¥ ffeubhfibd) | ayer 6.5 xI Q2 Control 1.4 x| C8 |
Exapte—ttTExanpte of coated jJars W tn snanpoo
solatsi on ] The purpose of this exferiment is to
| uat e, anti bacterial propertie 4 coating and prove
E]ﬁ“égl%'r e mgration of the acti\s/jéﬁéorrponent froma
EGQa8tfekig#3 Bi oacti ve silicone based3xedi n was pr epar ed

by copol rization of the foll ow ngeconponents: 15%
Cont@i/,ém/@rﬁ?ﬁg henzi nj ddam.ea;uu.g&‘:lg_aa_d_(_sz.gm-———
ARt Andi OB ehhoPr ene LSR 2060 (GE); 5%
Tesmn“’%ﬁé‘gi%??@ator ST (Si gma 659401-25m): 1 g of
the m xture was spread in walls of glass jars
(thikckness nmt*2) and pol ynerized at 200degC for
Table 19 3 hgf?%(tslp,l O‘lfl%/glsli(lesg%oat ed jars and control jars without
Trst Microd SAkdROCHRTR albfsk HOCLO8n 1atifasteni al activity of a
solution of a cosnetic shanpoo w thout preservatives.
Resadts:  The sol ution of Sl aureus bacteria input..40.000
: Ct U/glaup@s used for |ighegedglid on Of et heshagmoo |
sol ut |ﬁgnw5wn1 of T&B + S.@%u eus. bacteria. were added

info ajag, J.After intgrvalis of 24 hourg alkgsanpl es

wetLe sanB;_____T“g‘dﬁand degmwwm%ﬁg@ .an..ISA.pl at es.

Expecimenitt ter .24 bour s.f. i ncu ken at 30¢ colioni ggs were
Indurs cO gﬁgt%%é“@%g“r%%ul LS a«?@ﬁ;(ﬁqpnt pr%gi n.tthe %?ﬁl mjfn ng

o

t a%'ﬁéﬁﬁiﬁ?&é UchSaae + w1 ;0
Table20  Antibacterial activity of éoated jars in the presence of 10% Shampoo (after
72 hrs incubation)

Jars cfu/ml
EL-18 febr. #2 0
EL-18 febr. #3 0 -
Control (w/o coating) 1.2x10°
Table 21 Antibacterial activity of coated jars in the presence of 10% Shampoo (after
168 hrs incubation)
Jars | cfu/ml
EL-18 febr. #2 0
EL-18 febr. #3 0
Control (w/o coating) 4.3x10"

pH values were equal to 7 in Jars EL-18 febr #1-4.

For leaching experiment, 5 ml of sterile water were added to the EL-18 febr. #4 and control
jars. Incubation was performed 48 hrs at 30°C. K, Na, S and Si were determined by ICP
method.
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Table 17 Antibacterial activity of coated jars w thout
shanpoo Jars cfu/m EL-18 febr. # 0 Control (wo
w@omsilsay)9 >10p] Tabl e 18 Antibacterial activitRCDiL2008/000468
coated jars in the presence of 10% Shanpoo (after 24
hrs incubation) Jars cfu/m EL-18 febr. #2 3x1 04
0] * Table22 EL-E@Pgﬁg&sis#i 3.3xI &4 Control (wo coating) 6x106 ]

Fest—omr—ctatedTars—wtirCamdida—atbrcans | Tabt € 19
Sampldsest mi croor gani Bkeeefits*i M mt fm M mgtl'$ CAf CC
31) LMECE] "1 at Tabl e 20 Anti bacterigal activity of
Conﬁol@git ed jars in thekﬁr esence of 10% Shaii‘ﬁ%o (after 72
(pH 7rs incubation) Jams cfu/m EL-18 febr0.05&2 0 EL-1 8
febr. #3 0 Control (w o coating) 1.2x1 %% Tabl e 21
Anti bacterial actiwWty of coated jars 095 he presence
of 10% Shanpoo (aftggr 168 hrs incubatignp Jars cfu/m
EL-1 8 febr. #2 0 EL-18 febr. #3 0 Contrql (wo
Silicone cqasiagi ng) 4. 3x| O p NapH val ues were equfi¥lto 7 in Jars
(pH 7 L-1 8 febr #1-4. JgFor |eaching experipmant, 5 nl of
terile water were added to the EL- 180f0§/br. #4 and

control S
Si 0.009
51] The results show negligible release of materials from the coating
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jars Incubation was performed 48 hrs at 3Q0C. K Na

were determ ned by | CP nethod.] Table

and
W05W§1§/7s7|1% Sanpl es Elenments ng/| Control (#1) RﬁT/iLzﬁ@%OO“s

(pH7) K0.056 S 0.66 Si 0.13 Silicone coating Na 0.81
(pH 7) K0.01 S0.07 Si 0.009 ] The results show

cLAIMS Negligible release of materials fromthe coati ngCLAI M5
1. A biocidic packaging for cosnetics and/or
foodstuffs, conprising at | east one insoluble proton

1. A bistidic pmck@i)mg foe c@ﬁﬁﬁ)qs apdiod fpaiskdlyi ognprising @Jeatedne insoluble

usef for Ki Vi n t I TCs. .
protgly fiak s soirgs LSt P PY e T e weah i Ringfigng tareet
cellsAI (Y, dn"‘&tﬁéﬁﬁké Hisﬁiptlhgtﬁfa@@ﬁttéwﬁulﬁxf ?ﬁﬁéﬁeé—lﬁ/ﬁpﬁﬂercellular
contact; said nprl si ng proton source or sink

interpetinis dlfri;gldaLBGﬂfP@rllqﬁrg agtaaid 1 cgmgnimg (paeten source or sink

.ovi_di roton.co r
T L T ——
electricg]l pblehigdIE diensn SarNBESIis edffetivele ai1srhpﬂ1@‘lde: pHt hd)meosta51s

t he confined volune of said LTC and/ or_ di sr tln
and/Qy ¢lggtricalibalapes W&h‘é‘rth? Ao g bR &‘;L difupging vital

interebild1 & ﬁféﬂoﬁoﬂg @is d&'1 785 Wﬁﬁe R GEnt rgseHgggc‘ the pH of said LTCs'
e

envi ronnment packagi ng o ["aim 1, " wherein said
enviprnhienn conduct | vity is provided by water perneability
and/or by wetting, especially wherein said wetting is

2. The a%ﬁéﬁqxgéj oPYe1dh¥df O Wﬁe{aa'n‘f sgﬂdhxto'tc)ﬂs SoncﬁlcmT e iP ?Mdﬂ 8y Qlater

wherei n” sard proton conductivity or wett
permenbjlitpvindéd by wettieg e rbpegiablyotwiaretro rsdidc twettingras eproaldsd by

hydr%iaﬁi%ddl%ggs/ or inherently hydrophilic polyners

3. The packaging of claim 2, wherein said proton conductivity or wetting is provided by
inherently proton conductive materials (IPCMs) and/or inherently hydrophilic polymers
(IHPs), especially by IPCMs and/or THPs selected from a group consisting of sulfonated
tetrafluoroethylene copolymers; sulfonated materials selected from a group consisting
of silica, polythion-ether sulfone (SPTES), styrene-ethylene-butylene-styrene (S-
SEBS), polyether-ether-ketone (PEEK), poly (arylene-ether-sulfone) (PSU),
Polyvinylidene Fluoride (PVDF)-grafted styrene, polybenzimidazole (PBI) and
polyphosphazene; proton-exchange membrane made by casting a polystyrene sulfonate
(PSSnate) solution with suspended micron-sized particles of cross-linked PSSnate ion

exchange resin; commercially available Nafion TM and derivatives thereof.

4. The packaging of claim 1, comprising two or more, either two-dimensional (2D) or
three-dimensional (3D) PSSs, each of which of said PSSs consisting of materials
containing highly dissociating cationic and/or anionic groups (HDCAs) spatially
organized in a manner which efficiently minimizes the change of the pH of the LTC's
environment; each of said HDCAs is optionally spatially organized in specific either
2D, topologically 2D folded surfaces, or 3D manner efficiently which minimizes the
change of the pH of the LTC's environment; further optionally, at least a portion of said

spatially organized HDCAs are either 2D or 3D positioned in a manner selected from a

51



(I HPs), especially by IPCMs and/or |HPs selected from
rou COI’]SI sting of sulfonated tetrafl uoroet
wo %@8@?757 sul fonated materials sel ected fr%ﬂ/ﬁ‘zﬂﬁ]%‘{?ﬁ“s
consi st ng of silica, polythion-ether sulfone (SPTES),
styrene- et hyl ene-butyl ene-styrene (SSEBS),
groupoqu,tshag eft mrmkmrtagmg, ((REERErlapmhg, (iii) conjugatmg, (iv) either

f PS R I d FI d
oSS B 0B S R en, o

pol yphosphazene; proton-exchange nmenbrane nmade b
The cpeekagigg aofpolaymt ¥r ewi@rsul $aach R $S (IPSSifetizdlys dismptmg the pH

o SRS S0 B 5L BB S Bl o s

LTCNednvRBnhMi2Red ﬁﬁﬂieif Qﬂhbﬁé@@ sdidd efiERnmeht's edkiietyliackagidtized by
of claim1, conprising two or nore, either

parammtprsj.acd@n‘@doﬁam (az rg)rmm consigtingdiofesaid omairopapyt fgsiignality,
h S Si n [ Sh
chenglgt%}'al nlh\rllwggie ]ilCeIlL atg%rg %%tsﬁﬁ ot éro%thgﬁ a §1§ g#} oxdroxyl
cond@hRatitsh; (Hrlﬁ)@éﬁhl ﬁd@ﬂbd latamearerga Bd:dl@cal rl‘ehitdmpmmnewlns chysical
efflc:lently mnlmzesth change oLthe of the LTCs
paragelary, ofiPEFALY Eirlesr sizg; distibeten. i ehelg F@Pﬂstency’ safety
a [ | ok PRFTDDPS
parafRi CeonbeRI0RAER) (EaSBAe; TR0l RS altecting parameters
olphaétbryc o rrganoldptic hpanatrm:tmsz@gl kelog hiastge swEllf baxtyse) ofnceptual
he C§ envi rongen{j' ther optionally, at |least a
appeﬁlaqnppgﬁ ¥ 20X FOMEPATPTP %’eS?IB%m zed HDCAs are either
2D or 3D positioned in a manner sel ected from agroup
The qrckaging of] odxﬁm( i) usefitlefdratismgting Mjtaloingatelpparmperocéssis and/or

o QRSB Y LRE"BOTRREOSPURLY I e e ol o

sa1dTn?CF§a‘éKﬁﬁhﬁ93n@farﬁl| ?‘il}“lﬁimﬂMlEf QFfRcthi dhdSRtitely of the LTC's
effectively disrupti n% the pH honmeostasis within a

envicomién stclv that rreleagliing isaidee s pf sitbereopizag or eutral atoms,
iret T d. f er vvhereln
mol§ey Efrlsniantt)ad g FTEe AP hen BRI,

paraneters selected froma group consisti ﬁ of said .
Theepackagimgrefitclfion s eafall fctrydlsmp‘emg gitaly intrao¢lliddreprocesses and/or
entration, r .t he t on dr.ox
inte g TEN i EerSs 875 dIG WHE? ARt P AHERE homeO bRty bndsor
elecBfc@l BalbSR! wiighak eshsPaiAsRbA SonfRd Siotidhe k0¢. aAN®H-Bfi et cells or
especially particles size distribution, rehol ogy and

virugesnNil6)ency: safety parameters, especially toxicity,
ot herwi se LD50 or | CT50 affectl ng paraneters;
TheQYaPRAGOEY cIRin 97 GABRIERIA GiRAEANBLA bStvé@nSaid KPEQhd NTC is

taste, smell, texture, concept ual
obtained by one or more of the following means (i) providing differential ion capacity;

Ol—

(ii) providing differential pH values; and, (7)) optimizing PSS to target cell size ratio;
(iv) providing a differential spatial, either 2D, topologically 2D folded surfaces, or 3D
configuration of said PSS; (v) providing a critical number of PSS' particles (or
applicable surface) with a defined capacity per a given volume; and (vi) providing size

exclusion means.

A biocidic packaging for cosmetics and foodstuffs, comprising at least one insoluble
non-leaching PSS according to claim 1; said PSS, located on the internal and/or external

surface of said packaging, is provided useful, upon contact, for disrupting pH
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10.

appearance etc); or any conbination of the sane. 6.
The packaging of claim1l, useful for disrupting vital
wo F(H]?/Ilg?gé?| ul ar processes and/or intercellul ar PCT/IL2008/000468
interactions of said LTC, while both (i) effectively
preserving the pH of said LTCs environnment and (H) )
homensteisiza kid/omfetfestriciah dpalanee ewitliin extyleast 2 hwrtiorcof an LTC while

nvironnent such .that g.leaching.fromsaid PSS of
effeq 'VFhé’rreﬁe’é‘ﬂ?%B égfm}? 18‘%3?%9/ ogf%%%f%1 ecul es or
particles (AMP) to the LTCs environnent is mnimzed
The packBgimgpagikngj hayiod atleastnont, exteraéluprofonrpeagingahlp simece with a
. vital.intracellular processes and/or intercellul.ar
giveR fbtigniien St PR AT S 1 dcas) RREAILY SSwrlree) ofp OF HEPIEHy andior
undMHBO HyaidSwRn d/ 18'S, 8Léie Histiaon VAL entiicENilar rocéss@sind/or
one second confined volume (e.g., non-target cells or
intergélhulardteraqiios ofaidihC papteatfiedgvbile sidLACE enyienaen's pH &
. sai d di.ff tj:alid en said LTC and NTC is
Smd%%F%P %5y§§§%ﬁg%%?%#§§§%%$ the follow ng nmeans (i)
providing differential ion capacity; (U providing
differential pH values; and, (H) optimzing PSS to
target cell size ratio; (iv) providing a differentia
spatial, either 2D, topologically 2D fol ded surfaces,
or 3D configuration of said PSS; (v) providing a
critical nunmber of PSS particles (or applicable
surface) with a defined capacity per a given vol uneg;
and (vi) providing size exclusion neans. 9. A biocidic
packagi ng for cosnetics and foodstuffs, conprising at
| east one insol uble non-leaching PSS according to
claim1l; said PSS, |ocated on the internal and/or
external surface of said packaging, is provided
useful, upon contact, for disrupting pHhoneostasis
and/or electrical balance within at |east a portion of
an LTC while effectively preserving pH & functionality
of said surface. 10. The packagi ng claim9, having at
| east one external proton-perneable surface with a
given functionality, said surface is at | east
partially conposed of, or topically and/or underneath
| ayered with a PSS, such disruption of vital
intracel lul ar processes and/or intercellular
interactions of said LTCis provided, while said LTCs
environnent's pH & said functionality is effectively
preserved. 11. The packaging of claim9, conprising a
surface with a given functionality, and one or
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11.

12.

13.

14.

15.

16.

17.

18.

19.

nDre external proton-perneable |ayers, each of mhich
said |ayers is disposed on at |east a portion
WO%‘ﬂ)isﬂ”gb?face wherein said |ayer is at IeastP(ﬁ]é(ptle%/qoﬁ}“s
conposed of or layered with a PSS such that vita
intracel lul ar processes and/or intercellular
The patkagigt dfotaned, waipdisitg@ suréacy wgﬂungef@n fomtiogalifyi end one or

Vi ronnent & sai.d Ctl o
morg Friget] PPy aar o o7 SRk WA SR e 3s disposeg on at
leastC® FBftiosi d¥Gald surfabe;| Whstinosad 1%@& 1sadtdez(sH}3aﬁiaHy @bmiposed of or
preventive barriers, providing said PSS wth.
laye@és téthn éd BSSn @u%%ttth% ttal prispesilulr ypiresses rangor| exgpellular
e tyl
inte @R SEE LIS A B IREL SIS HER LG SALEDBhGRS AR % said
ﬁmcﬁbﬂlﬁymé&lcdv@pbyemeds an i onomerl c barrier, and

e B 6 PP 1y AL S A b o

prev@ﬁtlxl‘e-r%‘rfe%s fﬁ'@)ﬁﬁﬁl@ ahd s /Gt Qns&’ﬁ’a@ﬂedr R5lpSh@Rity; preferably
mut ati ons. The packaging of claim 1 designed as a

whersdinat lnasd 08¢ bairiei isa pokyrdertrapreventive arisr edaniell orayaiddheavy ion
£ oup nsi s L& hey
dlfﬁ%f‘]r’f eﬁugt%ewg#grggly o é&{h%re% cf Ho? &P @s%go%g%%nc barrier, and
partieQRiEly Aabohertinky @@ﬁlablbﬁ\lafﬂmerwackagl ng of claiml
desi gned as an insert, conprising at |east one PSS,
l.nser.t wi_ t h .di,rtensi on
The girckpeing of rF&Pm( Fa aé’ge‘f% t'sll"?/‘dn%‘%}’ﬁp"PH’geng O?d'?‘o(;g tediffance and
sele@RMBREsiseacamradad.i on of said insert within a
predeterm ned artl cle of manufacture. 16. A packagl ng
claim r.act er.i zed b east
The Fapliagfif 51 | LB A BB O R LS SPOLaaperdr ected from
a giolih Jcohsl belkadre2lb Wi D1 MemBARas filyers,amesHeb,! hots, sheet-like
regener atabl e proton conductivity. 17. “The PSS of
menghezs on alcomphinatinnytherpef. PSS is natural |y occurring
organi ¢ acid containing carbocsylic and/or sulfonic
The §abihofoQR3aimEE BREIrRH laY 2k HBASEIhRHMInSAI1841 86k PEOBafM insert
group consisting of abietic acid (C2 o0 2 prOV|ded
is pravided| wish dmyﬁmmsmdaptedewr@@uw eithst i) cengraibbagiognting or (ii)

perrpGieRF REP my o T et o SR deaRoitibr Rl br manufacture

A packaging of claim 1, characterized by at least one of the following (i) regeneratable

proton source or sink; (ii) regeneratable buffering capacity; and (iii) regeneratable

proton conductivity.

The PSS of claim 1, wherein the PSS is naturally occurring organic acid containing
carbocsylic and/or sulfonic acid groups, especially compositions selected from a group
consisting of abietic acid (CooH300,) provided in colophony/rosin, pine resin, acidic and

basic terpenes.
The PSS of claim 1, additionally comprising and effective measure of additives.

A method for killing living target cells (LTCs), or otherwise disrupting vital

intracellular processes and/or intercellular interactions of said LTC being in a
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20.

21.

22.

19. A nmethod for killing living target cells (LTGCs),
or otherw se disrupting vital intracellular process

WO 28 9 ntercel lul ar interactions of said LT Hr%“/‘?“ﬂ“s
apackagi ng, especially cosnetic or foodstuffs’
packagi ng; said nethod conprising steps of: a.

packapingj ekpagakinacasnpaickadbodstulify packagingasaid mﬁéhqﬂsgwwrrﬂgsteps
(1) proton source or sink providing a buffering

of. capacity; and (ii) nmeans providing proton conductivity

. thabiERin ?D%tﬁﬁt"t étst ofb PSSO Madiad (1) pro@hdolrteor sink
2 w?g!hvguslg?gﬁ% a;l&% c. by rsregns of salg(g%js

epfoiding el jufering. paneatys hléd 64 PensBDPraddiae apayogy conductivity
eIe al within said LTC while efficiently
PRTLF VP RestReRER

f said LTCs environnent. 20. The
b. n’%bﬂi‘c@&ﬂﬁsaﬂ]ﬁf@éﬁ;ﬂhsmm andai d step (a) further

c. gggpﬁé%gé B ’683 itﬁg/p %ﬁ(f)efc\’r,qgfr:lgf?/ a nt%égrs rglap@rp chvlaé\f/gé sis; aHtc'lFor electrical
p%%{ah&y lvsﬁfhlﬁ’\,@ eLcS dndle %fﬁ&ﬁﬁtl%%@ééﬁm%'tﬁé’ p@FQ{)f said LTC's

Ing I's at east partially obtained by providing
sa@nhdirdtfstend t h hydrophilic additives. 21. The nethod of

claim19, further conprising a step of providing the
TheRSShvd bh claithevg m]c1|e15e1rp saitl repc@ durtter wemprisieg iaadtep of providing

sa1deé£%%%\| q%;tgégérgigg E@A/é}év%dr O%Q)glalg%alg%c}sy oer S ibhiar Sherein
sa1dsﬁl)ﬁ‘)ﬁtc%gd1§c'f19ﬁ Q{l(@ (&@HﬂngQ BSleadt 'pﬁﬂm Ff obttidedndtReviding said PSS

etrafl uoroe ene copol yners; fonated materials
witls Ry dreplalic addmvea group consi sting of silica,
pol yt hi on- et her sul fone (SPTES)3

Thesxﬁ%( c?ﬁf akiyy k@ qﬁﬁﬁéftc)éhﬁﬁﬁu%t 2 §t€;§‘ Sf ﬁr‘év@gl%sﬁle PSS with inherently

er-et etone

pro‘(oﬁrgdnémﬂrvetlhaerlaisl(fRﬂM}:) QJRBM) 1nh@[ﬂn§ly|hy§1¢qp1}d1¢ep¢tymgys| dgPs),

el SR R G BRI B8 F Mt o

suli%ﬁ&t@dl RGraBubRkigidne %ﬁol%tﬂefsp RakendidShantialk s&tﬂmﬂlﬂmm a group
h suspended m cron-Si zed gartl cles of cross-1linked

conﬁimo@lmnp@lxﬂmmg@ew sdfone (SRORHDs styrmpwthylesetbugylgne-styrene
n er reql f (psU

e L S R e

Pol?ﬁﬁ @nB 9 Fdridet \VDE)-geafeed @t}trlamer prdlzntankazaﬂn aI(PBI) and
or threedi nmensi onal

polyphosphazene; proton-exchange membrane made by casting a polystyrene sulfonate

(PSSnate) solution with suspended micron-sized particles of cross-linked PSSnate ion

exchange resin; commercially available Nafion TM and derivatives thereof.
The method of claim 19, further comprising steps of

c. = providing the packaging with two or more, either two-dimensional (2D) or three-
dimensional (3D) PSSs, each of which of said PSSs consisting of materials
containing highly dissociating cationic and/or anionic groups (HDCAs); and,

d.  spatially organizing said HDCAs in a manner which minimizes the change of the

pH of the LTC's environment, especially a cosmetic article of a foodstuff;
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23.

24.

25.

26.

27.

(3D) PSSs, each of which of said PSSs consisti ng of
erials containing highly dissociating catiaon
Woawa//l?ﬁ’”%nl oni ¢ groups (HDCAs); and, d. spat.%?T’W““sm"O“s
organi zing said HDCAs in a manner whi ch m nini zes the
change of the pH of the LTCs environment, especially a
The SefHvEtdfClaAmt12; fertlod cam[pusxﬂIgtaLﬂ‘tép @Bspaiitidy man@mgoerach of said

claim?22, further sin e S
HDCisyizrd §9%§I s a0 IR Rk pit hat) Mo RRRIG N e o ofhe
LTCRlen b B & minitefedt hat the change of t he pH of t he

'F&s environnent is mnimzed. 24. The nethod of cl a| m

The w% g]laggts?gg dxz(};%%ﬁ as%f&} g{ﬁga(g.l §$‘§Pin%d g)?g\@& cfj by o fhanner
seleé{&f £bie J H gséﬂngwﬁ% 0 (1hﬂe}1a<‘}iﬁ§ hid APDOE s§ aif)dovdepsing said

ating said d (iv) either
HDmm@Br)e@usmawrg hesider H@%@u@m @i sifherai hpmqsepeously  or

and t||1n ne_2 x of claim 19,
heteogen é‘lyé%l dﬁngi’gt %tbdsgnz tlgg‘%r up?ﬁgg pH holrreost asi's

and/ or el ect r| cal potential within at |east a portion
The afettard df Elaitmyl % fiB8Sr comiptising @tstpp(qf)dlwptmg P @pyleostasw and/or

A e
effe&fv@%ﬂe%vihﬁ eh&PpHi dfadald ETC%adndnbﬁﬁSntﬁéBplemanmrﬁosmem drtlcle

is eSpeclally provided mnim zin

ofa tﬁmsmffa gn@(u)emm@ally @i%@cz@@ the e@rré'aftqfﬁéléil L ﬁéﬁ‘flr%mem said

atons, nol r ) t :
mot ' SIS 85 B9 ThlEhfine B bt HOeRRS, Iized or
elecGRRANY | Sdutigl staps niolgeules eoe phiteldsy (AVSD uf;rt)mn ghep ®SS to said

honeost asi s and/or el ectrical bal ance within at | east
envigienenty st confined volune (e.g., target living cells

or .viruses, LTC), while less d| srupting pH honeostasis

TheWhnkihba ¢it clbﬁx@81t9 Cmﬂhéi-eecﬁﬂphshﬁglfstelpecbfvpﬁefﬂnmt(aﬁy odisrupting pH
non-target cells or viruses

homgpstass em/pbﬁieﬁ@wﬁlebﬂweowﬁbma?ftdﬁgz% Onwﬁ%? ?%’@Sﬁi Jolume (e.g.
targgt' Jn?ég fs'o?tvﬁr‘agksbﬁﬁ“gze\?lnfeal'ggs didGp @t 8 steds Wl‘dﬁﬁﬂat least

of nore of W ng steps (1) providing
one @d:d‘ohércemﬁnﬁlvoilme (e anirt-target cél)s qurvovbesi N Cdi f f er ent i al
pH value; (iii) optimzing the PSS to LTC size rati o;
2 g dFRA@tion betw d LTC
e SR L0 AL REEI ) aBmtmlon by i)
and NIT® jis abldlr(eﬁ)bypdmvardnng: af the ifollawing stepbe(i) pfoviRiay differential

ar I
ion gapatc{t}cf:, (?1% pg'c?vrldlﬁg d1ilferent1§ pH value; (iii) optimizing the PSS to LTC size

ratio; and, (iv) designing a differential spatial configuration of said PSS boundaries on
top of the PSS bulk; and (v) providing a critical number of PSS' particles (or applicable
surface) with a defined capacity per a given volume; and (vi) providing size exclusion

means.
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28.

29.

30.

31.

32.

surface) wth a defined capacity per a given vol uneg;
and %wég provi di ng size exclusion neans. 28. A nethod

WO 2R3 production of a biocidic packaging f By T/1L.2008/000468
cosnetics and foodstuffs, conprising steps of

providin %ﬂa packaging as defined in claim1; locatin
A metkod8s B nrofucsion ide binsidie pepkaging faceosprtisnppd foodstuffs,

confREAYY orBGhittRON. SOBAGE LO AL RTRY ! ofide e PSS on
top bﬁhﬂd&@eam tHel smlriat:e bessd packagirgt and apors adrtdadiihg sakd PSS with a
effectively II_JITGSGTVI ng p &functlopallty of '

d
LT gisruptag the pHhogeqstasis an f>r deciriegl pglaneg withigpat Teast a portion of
saldclpm?Whﬁ ﬂ"e&}\%ﬁﬁ%@%rwﬁ éilioﬂgl V\t?toﬁ Lgashrrane
ext er na pr oto er rrea ace a given

functl onal Iil'h%/ provi d| ng at | east a portion of said
Theslf%ﬁ tfmIﬂE‘A'&ﬁ’mEﬁ@ng@SPS afid/ or 1ayering at

a. ?(F\Hdlﬂ@ €af Sl%gﬁ n ohg P e}?tfemlaif‘ S tr gyéé?mééﬂlgt gt?{“fsfc@‘: Svit &' Civen

ng L erw se I'ng Vi
[ rftlmcaxoahlﬁtyj ar processes and/or intercellular

b L iAok P 2] %ﬁ@ﬁp%galg,gﬂ% with of ety e gy 8 ARloY lyring

3Gk 1&%@ o@i@tm o to% 8f ﬁ!ihaé'neeft}frstaﬁﬁrsuﬁ Hefé GilFHEASTCs or
of : provi di ng t he packaging with at [east one

emleqrwesb disrapting. piéal rmfaztﬂeliulpr prdcgisag and/eu feredlukan integactions
B T o RS 5 B RB R Gtece

| asdtiodalpgr ti on of said surface; said one or nore
| ayers are at | east parti ally corrposed of or layered
l1ing LTCs, or

Thed{l%g?ﬂafgclé‘%%f%% Bﬁﬁleﬁéo@]ppg@g S%P 7 8%e| | ul ar processes

a. ?ﬁéﬁamgnh@pmdagmgamh 8t REA Gk CREerR pﬁ@bﬂpéiﬁ&abMpreldlng a
fectively preserving the environment of said LTCs.

3pur %W%ﬁﬁa@néﬁn%uoaa Y9, conprising steps a.
pr dohde, t n

b. prdg %hggos‘gl cfp g‘%‘g@ gg)tsn é e%%é&b&?e%g&? éﬁ\ &1‘5’15/ Andor
bamﬂeml%athlath:abmpomoﬁ uﬁ'tsaldrmdfabe; rsgid one or more layers are at least

partially composed of or layered with at least one PSS; and,
c. killing LTCs, or otherwise disrupting vital intracellular processes and/or
intercellular interactions of said LTC, while effectively preserving the

environment of said LTC's.

The method of claim 19, comprising steps
a.  providing the packaging with at least one PSS; and,
b.  providing said PSS with at least one preventive barrier such that a sustained long

acting is obtained.

The method of claim 31, wherein said step of providing said barrier is obtained by
utilizing a polymeric preventive barrier adapted to avoid heavy ion diffusion; preferably
by providing said polymer as an ionomeric barrier, and particularly by utilizing a

commercially available Nafion TM product.
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33.

34.

35.

acting is obtained. 32. The nethod of claim 31,
wherein said step of providing said barrier js
WO 8L by utilizing a polymeric preventi veP QY 0y000468
adapted to avoi d heavy ion diffusion; preferably by
provi ding said polynmer as an iononeric barrier, and
A musheddi Garl adyinpyapeptdsiszimg@t deasbrarpeioal bfy LA pepilation in a

Nati on TM product.33. ‘A nethod for j cin opt 0Si S. .
vackpging, Spgtialy §PieEigof 5P TS 2B endaf i i mRRRR! RRlptsing
gbpp@@kaging, especi ally a packagi ng of cosnetics and

foodstuffs; said nethod conprising steps of: a.

a. obbtainingwy least oneapackagies g iyclasn def i ned in claim

1: h, ' t ith an LTC, and, c.

eF?Ig%‘itﬁlgg#’e;ﬁ%# g’?%&?ﬁr?gcs’t éﬂ pH honeost asi s and/ or
c. ebfedtiveBadishptiag ke pit homestdstt Antlbrseledtritd] dalame dvithisaid

apoptosis is obtained, while efficiently preserving.

t ﬁép Conycthat spid L e apantests Anehipine =4ng6 y frs?segvmg the

aéﬂhﬁ%&ﬂ[ﬁﬁ??&ﬁﬂﬁﬁﬁanf LTCs resistance and sel ecting

over resistant nmutations, said nethod conprising steps
of . a, obtaining at |east one packagi % as, defined in
A mefhgdnior aveidmgodvalopmegt ohé eSsreaisiance qiid pelectinp Over resistant
CLh ' 1! .pH honeost asi s and/ or
mut%?%lg’t%?%@F%nggﬁgggﬂ\}\g?ﬁ# %&s aid LTC such that
. debrimmpnatieasobnd FeCkaging hsdefimed impldisdt ecti ng over

resi st ant ti.ons .i.s.avai ded, while efficiently

b. pF%‘%t@?thﬁBg?%g“ﬂ aafmi iYL TCs environnent, especially

c. 2efB&RRLY BisiptihgtBe @H Bohe@d&ishidd/oB8lecticEbdlfie Okithin said
regenerating the biocidic properties of a packaging as
d

iCheuch that |dgvelonmenioap dilét'hgesdttanceaand splectimpgepver resistant
sel ected from.a. gr c St n ) e L:Ng '
SShGRIEL 4 A0 AR BRI TRt wPgpr oLt
argvitdrnient,lespedlyal dodthetit artiefeodranfoodstaffct i vity.
A method of regenerating the biocidic properties of a packaging as defined in claim 1;
comprising at least one step selected from a group consisting of (i) regenerating said
PSS; (ii) regenerating its buffering capacity; and (iii) regenerating its proton

conductivity.
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