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. Pierre Jean Messier The present application is a contin

of U S. patent application no. 07/957,307 filed Septenber 16, 1992 and of
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The present -inyention relates to e disinfectant substance
comprising an iogihe (impregnated) resin and to a process for
the preparation thereof. The jodine/resin disinfectant may
be used to sterilize a fluid such as, for example, water,
air, as well as fl_uj.d exudate secreted at body lesions or
traumas such as at cuts, burns , etc.; “thus, the disinfectant
may be used to devitalize microorgenj,s_ms (e.g. bacteria,

viruses, etc..) which may be present in the fluid ‘(e.q.

'water, air, pus and the llke) The treatment of fluid, such

as water or air, with an 1od.1ne/res:.n disinfectant of the
present invention may 1leave behind non-detectable - (or
acceptable) residual diator_nic iodine in the fluid .(e..g. water
or air). The present invention in particular relates to a
demand type broad spectrum resin-polyiodide (e.g. water, air,

wound) disinfectant.

Diatomic halogen (such as L, ¢1,, Br, etc...) has

\ wWhi e¢h may



chlorine, for exanple, is a widely exploited disinfectant for controlling
or elimmnating mcro-organi sne which may be present in water. A

di sadvantage of a sterilization regine 5 which exploits diatom c hal ogen is
that the reginme may | eave behi nd unaccept abl%e (residual) levels of hal ogen

that the ave behind unaccept abPe (residual ) | ,
nowever . been pr Spened PRTTscoaty SSY, Bl Al R P DEE okt

di si nfectant wheeploringl) Fori éxdmMdIRgSesd aliitaly Xplbety¥d Al sinderkadtagdt on
basis. United States patent nos. 3,817,860, 3,923,665, 4,238,477 and

4,420,590 teach seshtrallimmndrdiediimivating wierereordaniisms i whick azevi e
di sinfectant agent; the entire contents of each of 15 t,heseggatent S, 1S
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unaccept abl e concen ons of omc rodrne 1n wateér to

sterilized. 20 Upéhin@hiiiccagtabBe JkectlafdeteddDbHOhalbgasifthe water

i odine/resin demand disinfectant which 1is the reaction product obtained
by contacting a ehcengtérmbldzatiion dsctempjetessin with a suitable source of
triiodide ions. The reaction 25 product is taught as being very stable in
the sense that the anobunt of iodine (e.g. [err]) released into water from

it!;ei Lﬁ;‘;f Lfgl pr Oﬂﬂcioéfné}ggéi%i g@&hxcé Hid,NabwbbEr VAln PrabBLes! £8r LSS eby
y ready fTor ‘use, i1e. as _

10 as a demand disinfectant, namely a disinfectant wherein
jodine is released almost entirely on a demand-action basis.
United States patent nos. 3,817,860, 3,923,665, 4,238,477 and
4,420,590 teach such a demand disinfectant wherein iodine is
the active disinfectant agent; the entire contents of each of

18 these patents is incorporated herein by reference. In
accordance with i:he teachings of these patents the resin
product may be _.used without- fear of introducing unacceptable
concentrations of diatomic iodine into the water to be
sterilized.

20 |
U.S. patent nos. 3,817,860 and 3,923,665 teach an
iodine/resin demand disinfectant which is tﬁe reaction
product obtained by contacting a sﬁrong base anion exchange
resin with a suitable source of triiodide ions. The reaction

25 product is taught as being ve}:y _stable in the sense that the
amount of iodine (e.g. I,) released into water from the

reaction product is sufficiently 1low that the water

disinfected thereby is immediately feady for use, ie. as



3 drinking water. In accordance with the teachings of U S. patent nos.
3,817,860 and 3,923,665 the procedure for preparing the 5 I odi ne/resin

conprises formng a triiodide ion (solution el sl udge) by di ssol ving -
diatomc iodine in a water solution of a suitable alkali nmetal halide (e.g.

Ki, Nal,....). aFfffxihgiwide solution is in particular taught as being
made with a mnimal (i.e. mnor) water content just sufficient to avoid 10

causing the [err] to crystallize out; see exanple 1 of U S. patent no.
3,923,665. The resulting (soluti (_)n% containing the triiodide ion is then
contacted with tRB s3e@eydpcecsyVith uther hedFleMIToREi tYohs WREENEesPR®t to

tenperature (i.e t err d essure the triJ odide ions

exchangi ng 15 a/i'ﬁ% %‘g aﬁf‘%n%@%hgg#e ?’ﬁ (Bé"‘.oé:.eggf%_ Q’e %i%r&mgor?h%, .
sulfate, etcy . i);ai;{ﬁfrégﬁ{ woagrgsagnfaﬁnit@uqhtr Solfdd'G o RABEHE SR ALY ar
strong base ani on exchange resin having strongly basic groups in a salt

f or m wher ei n t hesandga) theddskol gimx dimtgaibl todireh inr aiwaliate so@nsiohnof
accordance 20 wth the teachings of the above prior art references

contacting is coftiswi&abiat plkakd meta} chabifdrinfe - t§¥%i HRBe had -r eatred
with the strongl
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suitable 25 — cogtaghidd i il BE A QU CGEESE RontehWOhit) sUBSIELbHO bty fa
wat er-elutable iodine fromthe resin product. However, as indicated in US

patent no. 40238cddgingt the I, to crystallize out; see example 1 of U.S.

patent no. 3,923,665. The resulting (solution) containing

the triiodide ion is then contacted with the starting resin

(under ambient conditions with respect to temperature (i.e.

25 to 30° C) and pressure), the triiodide ions exchanging

15 with the anion of the resin (e.g. exchange with chlorine,

su;fate, etc., ..). The starting resin is ﬁaught as being a

porous granular strong base anion exchange resin -having

s-t.rongly basic groups in a salt form wherein the anion

thereof is exchangeable with triiodide ions. In accordance

20 with the teachings of fhe above prior - art references

contacting is continued until the desired amount of triiodide

has reacted with the strongly basic groups such that

bacterially contaminated water is disiﬁfected when passed

through a bed of the obtained re‘sin; After a suitable

25 contact time the iodine/resin is (water) washed to remove

water-elutable iodine from the resin product.

However, as indicated in U.S. patent no. 4,238,477, it is



4 difficult to use the procedures outlined in the tw previously
mentioned U. S. patents so as to obtain a honogeneous iodine/resin product
containing only triiodide anions and -wherein, all of the active sites of the
resin have 5 been converted to triiodide ions. Accordingly, U S. patent
no. 4,238,477 teadhescantaléer vzl PhOCHSSocMIREEbY sbElimed nahr eshe Neyo be
pr oduced. In accordance with this alternate inpregnation/contact

process, 10 a puevibhelycgientiignefie Voih deatenhs| 39| dss ¢ont abtadnwia h
wat er conpr|3|ng diatom c iodine [ errgpln sol ution, the water

recycl ed between SmggﬁFE%“%fl%Fﬁﬂ%£J§F nPﬁ%EP%ﬁnﬁRﬂtthlﬂﬁaPBH¥cthg?ﬁﬁd%nd
the resin. The pB?x‘iSﬁ% &ra Rﬁx‘é@%a %ﬁ *Ufsthétéglfvféa%ﬁ%ﬁ $‘€‘4§1V9Eetséﬁ ﬁ%ve

relatively conplicated system o , VEesse ers

expl oiting asgl ubderncdoResrtdd uonteaiaagageﬂbngay | ead to a significant
degree of resin bead attrition, i.e. particle breakup. The processes as
taught in U S. patent nos. 3,817,860 and 20 3,923, 665 are carried out at
anbi ent tenperature ang apbient pressure conditions. U. S. patent

4,238, 477 teache§°FH§PlPﬁEYcdﬁﬁ%c?aﬁﬁytd%buﬂ'&P a.VRgﬁﬁﬁcqﬁin&Qréﬁﬁﬁﬁnéﬂ%h
as 60 to [err] b t ug er re
(with respect to vva “L}geéle? 5£nr1i:é3 fig}ég}%%%t 06‘5%9 #‘E enge "IN

referred to US. a%h@&&ﬁcé qALH thes laaeeeaaéaqndﬁ@gadtﬂbﬁ/wr&@c&nbrbeésapt ed
resins for treating water; see
10 a sultable resin in the iodide form (I') is contacted with
water compriéing diatomic iodine (I,) in solution, the water
béing recycled between a soufce of a predetermined amount of
diatomic iodine and the resin. The process as taught by this
latter patent, however, is a relatively complicated system of
15 pumps, vesséis, heaters; etc.; by exploiting a fluidized bed,
it in particular may lead to a significant degree of resin.

bead attrition, i.e. particle breakup.

The processes as taught in U.S. patent nos. 3,817,860 and
20 3,923,665 ére cérried out at ambient temperature and ambient
pressure conditions. The U.S. patent 4,238,477 teaches that
the contactfmay_occuﬁ at a higher temperature such as 60 to
95° € but éhat the temperature must be a non-boiling
temperatufe (with respect to water); see column 3 lines 55 to

25 66.

The above referred to U.S. paﬁents.teach the use of the

demand disinfectant iodinated resins for treating water; see



5-also U S. patent nos. 4,298,475 and 4, 995,976 which teach water
purification devices or systens which exploit iodinated resins. None of
these patents teaches the use of the iodinated resins for the purpose of
sterilizing air. 51t is also known to use i&dine tincture fo[ stgrilh3|ng
-wounds. The steri]Sat f.ect. Qf iodj ti.geture i,s ogt 1ived: LS
nmeans that the ti%ﬁﬁﬁuéf&%; aﬁﬁ?ﬁ' éEb|9%Qﬁ§n42gr56§|érgégsﬁzﬁtS%ﬁﬁFnﬁsﬁﬁh
the sterilisati oRatidrephri FOMAVEIn adlices Wils§etahi mcwxﬁéﬁ (1%@19&%;8&
destroy the tissue around the wound if applied too liberally and too often.
Additional |y, theediinsct apjoniecadf Otheses paten@buiticithelsO thd easen &f waynd
i's usually acconpani ed by a painful sensation. 15 Accordingly it would be
advant ageous to H@@gdnategdrasinesfor gied erpasecht hsker Hraingd air.
characteristigcs over known or conmercially avail able iodine/resin

di si nfectant products. 20 . It would al so be advantageous to have an

al ternate pr ocessy! ofs  U9aB RABLA" ) Be 23 bAMICLS RELADT O0UCL LI G000

I mproved characteristics over previously nown 1rodin esin

25 It woul d be wailindial. a0RI Stle@i 1 2¥AL Fon ULFRCRAGE iRdCE L h¥Gure TN dhort
di sinfectant (e.g. bactericidal) resin and an effective technique for the

manuf act ur e t her ddfved;t thdis| neaha phatithe atindturedwmistapeoneappliiesiconna
i odi ne/resin demand.
regular basis to maintain the sterilisation effect. However,
10 such solutibns may also damage or destroy the tissue around
the wound if applied too 1liberally and too often.
Additionally, the.direct application of such solutions to a
lesion or wound is usually accompanied by a painful
sénsation. e | |
15
Accordingly it would be_advantageous to have a iodine/resin
product which has improved characteristics over known or
coﬁmercially available iodine/resin disinfectant products.
20 It .would-also be advantageous to have an alternate process
for the preparation‘of a iodine/resin product (which has
improved characteristics over the previously known

iodine/resin).

25 It would be advantageous to have an alternative effective
demand disinfectant (e.q. bactericidal) resin and an
effective technique for the manufacture thereof. It would,

in particular, be advantageous to have an iodine/resin demand



6 disinfectant having a relatively low level of iodine bleed into a fluid
(such as water or air) being treated as well as an iodine inpregnation
process for obtaining such iodinated resin. It would al so be advant ageous
to have a neans whereby | esions, such as for exanpl e wounds or burns, nmay

- be treated in ordesih@ebflht | haind QR d1atiNedPVibRl LEVEY & CIOQINANL BB
which may already be in the area of the lesion and further to 10 pr event
m cr oor gani sns f dagpvhavihgidigench a&s wakdr lasade) (being tredatesi ag)wvellasto
i nhibit access from any outside biovectors such as for exanple airborne,

wat er borne, spitan BefiRe HIRRRINAGASR PpaFessufelr cfindngi enshbr iadinakedind
the like. 15 It would additionally be advantageous to have a neans for

i nhibiting or prgsgﬁPrng m croorgani sms from contacting predeterm ned areas-
of the body guch as the skin (e.g. a protective textile for naking
protective clothing). 20 In accordance wth a general aspect, the present
invention provi dgg awdiRTea3sbOrbedl 8aRahEdyeoute MBHd Hiival N eeledRs RISéFeby
said disinfectant resin being an iodinated strong base ani on exchange
resin, (i.e. a déesidndi sswiheasafibrrezamp s woungdsngr Znrnsjompiyoke dereatesy
having a val ence .of -1, the ions beingeabsorbed or inpregnated into the

resin as herein dBse¥d¢pdp facilitate healing by devitalising microorganisms
which may already be in the area of the lesion and further to

10 prevent microorganisﬁs from having access to such lesion

(i.e. a dressing), i.e. to inhibit access from any outside

biovectors such as for example airborne, waterborne, spital

borne, blood borne, particulate borne microorganisms and the

like.

15
It would additionally be advantageous to have a means for
inhibiting or preventing microorganisms from contacting
predetermined areas bf the body such as the skin (g.g. a
protective textile for making protective clothing). |

20

In accordance with a general aspect, the present invention
provides a process fof preparing a demand disinfectant resin,
said disinfectant resin being an iodinated strong base anion
exchange resin, (i.e. a demand disinfectant-resin comprising
25 polyiodide ions, having a valence of -1, the ions being

absorbed or impregnated into the resin as herein described),

the process comprising a conversion step, the conversion



the process conprising a conversion step, the conversion 7 step
conprising contacting a porous strong base ani on exchange resin in a salt
formwi th a sufficient anount of an i.odi ne-substance absorbabl e by the
ani on exchange resin such that the ani on exchange resin absorbs said 5

| odi ne-substance so a rt. th L Qp. exchange resin to the .

di si nfectant-resin, s%F%iBi g%rgjissll?gsf%gﬁgaggg?%ga RSN F H PBH %’ﬁﬁ?g?ﬁhﬁ“

conprising [err] (iegch&hgd @dsini 06 AedaBNGoR! ¥ieKi LesyGneiRay Qﬁoﬁnt t
eas

val ence of -1, 10 characterized in that for the conversion step at
a portion of the absopptamrodineesibetandes ahacebalsl e birethe dirdifone breBange

tenperature and at el evated pressure, said elevated tenperature being [err]
h &

or higher (e.g. a tenpBFiRF ,qﬂﬁﬂiﬁ'tPﬁaﬁnFE?rfxihﬂﬂ9€a§ﬁsﬁ6raéﬁaﬁb$e§31§
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greater than atnospheric pressure f%.g.

pressure such as for gl 2hRSh¥simcdttidht-$eRShY. sa';idgsiiho@ina5sgﬁ.§gang§
psig, 35 psig, 100 psig, etc.). 20 In accordance with the present

i nvention the disinfebeimy- sedechednifriom otte= i grohp clealipatieihg indi pe.és
i ncorporated. The disinfectant polyiodide-resin may in particular be
triiodide-resin. Thusdi3tamis drdine) apd potyirdidenionmbaving ayrpence of
triiodide ion of fornula [err], i.e. so as to forma 25

di sinfectant-resin which conprises (absorbed) triiodide ions

10 characterized in that for the conversion step at 1least a
portion of the absorption of iodine-substance is effected at
elevated temperature and at elevated pressure, said elevated
temperature being 100° C or higher (e.g. a temperature higher
than 100° C such as, for example, 102° C, 103° C, 104° C, 105°

15 c, 110° ¢, 115° C, 150° C, etc.), said elevated pressure being
greater than atmosph;ric pressure (e.g. a pressure greater
than barometric pressure such as for example 2 psig, 3 psig,

4 psig, 5 psig, 15 psig, 25 psig, 35-psig, 100 psig,_etc.).

20 In accordance with the present invenﬁion the disinfectant-
resin may be one in which diatomic iodine is incorporated.
The disinfectant p;alyiodide-resin may in particular be
triiodide-resin. Thus, for example, the icdine-substance may
comprise t:iiodide ion of formula I;°, i.e. so as to form a
25 disinfectant-resin which comprises (absorbed) triiodide ions

of formula I, .

The terms "triiodide", "triiodide'ionﬂ and the iike, as used



of formula [err]. The terns "triiodide", "triiodide ion" and the |ike, as
used 8 in the.context herein, refer to or characterize a substance or a
conpl ex as containing three - iodine atons and which has a val ence of -1.

The triiodide ion herein therefore is a conplex ion which nay be consi dered
as conprising nolecular 5 iodine (ji.e. iodipe as %ﬁg{%& and an iogigg Lon
(i.e. [err]). Simi the| onkext hereinorefsy; 42 oF “PRNATH EES Sn8M 553"t he
like, refer to or characterize a suhst.anc : ) i stRr or
nore iodine atofff 3n8°ﬂﬂ#%ﬁ ?&nf?ﬁa%i%ﬁ%@dﬁpgéﬁg%ﬁ'o t éﬁ%BPgEUPg#EPogﬁﬁe

combines wth thv.’s‘bi'& wal @3t 30  qifd i1edijdaibenionTHepgih CERBrar6ravis a
particularly described 1n the above referred to U S. patents. |In accordance

with a further asppibx iBR WhESEMay Meckonsidprediae canpriciags mbdecular
preparing a demand disinfectant resin, 15 said disinfectant resin bein
an i 0di nat ed st dodgneasE .ani ofodivuehaage Ipkspnd @n dodingeniey (i.e. I7).

di sinfectant-resin conprising polyiodide iqns, having a .val ence, of -1 . the
i ons bei ng absoﬁﬂé‘&lér;gi’nﬁ?%gﬁ BRIy IPRdPes | np%i:’?’h%arle h 1985 P88t he

escri

process conprisgggfﬁggggggrggogrsgﬁgra 06 SN St af8e or a cOhBlex as

conpri sing cont g a porous ‘strong base anion exchange resin in a salt

form ot her thanpbhg igoghdeel & Mdre Wollind &tdms AndNWhioRUNdY Me Bormed if

i odi ne- subst ance absorbabl e by the ani on exchange resin such that the anion

exchange resin gdes® sf sthel molkeowkau hisidimee combdpes with the monovalent
10 triiodide ion. These terms are more particularly described

in the above referred to U.S. patents.

In accordance with a further aspect, the present ihvention
proviées a process for preparing a demand disinfectant :esin,

15 said disinfectant resin being an iodinated strong base anion
exchange resin, (i.eé. a dema_md disinfectant-resin comprising-
polyiodide ions, having a valence of -1, the ions being
ab;orbed or impregnated into the resin as herein described),

the process comprising a conversion step, the conversion

20 ) step comprising contacting a porous strong base anion
exchange resin in a salt form other than the iodide form

| I°, with a sufficient amount of an iodine-substance
absorbable by the anion exchange. resin such that the

anion exchange resin absorbs said iodine-substance so as

25 to convert the anion exchange resin to the disinfectant-
resin, said iodine-substance being selected from the

group comprising po]_.yiodide ions having a valence of -1,

characterized in i:hat for the conversion step at least a



25 to convert the anion exchange resin to the disinfectant- resin,
sai d i odi ne-substance being selected fromthe group conprising polyiodide
i ons having a val ence of -1, characterized in that for the conversion step
at least a 9 portion of the absorption of?iodi ne-substance is effected

t el ted t t nd at el ted , id el ted
being [err] or hBSHSLORcO]. the ABRBEPRLTR BfAaNLhe TSI0HT OFF) = SCASF e okt cd
pressure being greel%%%e%‘@%e?a%%pﬁ%'a% R1EFIHLL dr'eslurd, PLLSP LS WHkEA! ©
e) . e strong

;
t han barometric pressur ase ani on exchange fesin may be In a

salt formsuch axdnper@xadBleihgCbeT cder Hidheedr Vg . aO0tanpdéhthite higher
conversion in accordance with the present invention nay essentially or at

| east partially HBehaef fEeeedClat saidl elevatet pregsure ubeinmhdgreavex eghan
pressute. The_ conversion, ,in accordance with the present invention,

may,
thus for 15 5 ex@FHOSPRSEiERRESSHYe| (£-Ghe? RARSSYF S ITA TS fRRn barggetric
exanpl e, the el eé:q:te%(;ugfe?ssure/ tenperature conditions nmay be divided
bet ween t wo I fTeren pairs of el evat ed pressure/tenperature
conditions, e.g. an initial pressure of 15 psig and a tenperature of [err]
and a subsequent pressure 20 of 5 psig and a tenperature of [err]. If the
conversion i s to e cshrongdbege amidamexshagge, resimmay de duadplsaltcdopmi se
a first stage followed by a second .
such as for example a chloride or hydroxyl form.
10 .
The conversion in accordance with the present invention may
' essentially or at 1least partially be effected at said
elevated temperature and elevated pressure. The conversion,
in accordance with the present invention, may, thus for
15 example, be effected in one, two or more stages. For
example, the elevated pressure/temperature conditions may be
divided Dbetween two different pairs of elevated
pressure/temperature conditions, e.g. an initial pressure of
15 psig and a temperature of 121° ¢ and a subsequent pressure

20 of 5 psig and a temperature of 115° C.

If.the conversion is to be carried out in two stages, it may
for example, comprise a first stage followed by a second
stage. The first stage may, for example, be effected at low
25 temperature conditions (e.g. at ambient temperature and
ambient pressure conditions) whereas the second stage may be

effected at elevated conditions such as described herein.



stage. The first stage may, for exanple, be effected at |ow 25

tenperature conditions (e.g. at anbient tenperature and anbi ent pressure
condi tions) whereas the second stage may be effected at el evated conditions -
such as described herein. 10 Thus, the pr¥ksent invention, in accordance

with anot her aspegt proyjdes a process for preparing a demand disinfegctant
resin, said disi r?f%&é)'anﬁ’?e?FﬁsgﬂFndngﬁngb‘aﬁqhat"@d %%"(fﬁl@nﬁgsema oﬁ"°gtt‘er
exchange resin, (J | S - L.} | £30d ; Lodi de
Cons. havi ng & vel sy BN, RLALELER 20k paRkih 2 GRS LESLRELHL RS
the resin as her atdsilfseaidli)sinfleetahoaeesircbapig AN jodisated cstirafhgShede

the conversion step conprising contacti ng a porous strong base anion 10
exchange resin iraioml exchangey rasinsuf(ili-@-erd 9apand cflsimfectant-resin

I odi ne-subst ance absorbabl e by fhe ani,on exchange resin such that ghe-, ani on
exchange resih alRRFLERe PP by iR HEPn B CH & VALERRS 1% Thnethfi bAPs
exchange resi ”_tooé[ﬂizg[ dgﬂ?&?&a&% Spi %%%Q%n&%é&”:in%%‘ dtﬂé)di'gg‘n.l%(f herein
subst ance bei ng selecte romthe groap cConprising 12 and polyi odl de 10ns
having a val ence qdscerlibei)aracteri zed in that said conversion step
conprises an initial conversion stage followed by a second conversion
stage, 20 in that sdihk protesd comprisingr sonversimmsteps thentanvengisome
ani on exchange resin with the iodine-substance at a .
step comprising contacting a porous strong base anion
10 exchange resin in a salt form with a sufficient amount
of an iodine-substance absorbable by the anion exchange-
" resin such that the anion exchange resin absorbs said
jodine-substance so as to convert the anion exchange
resin to the demand disinfectant resin, said iodine-

15 substance being selected from the group comprising I,

and polyiodide ions having a valence of -1,
characterized
in that said conversion step comprises an initial conversion
stage followed by a second conversion stage,

20 in that said initial conversion stage comprises contacting
the anion exchange resin with the iodine-substance at a
temperature of 100"’ C or 1lower so as to obtain an
intermediate composition, said intermediate composition
comprising’ residual absorbable iodine-substance and an

25 intermediate iodlinated resin, (i.e. a resin comprising
absorbed polyiodide ions having a valence of -1),

and

in that said second conversion stage comprises subjecting the



tenperature of [err] or lower so as to obtain an internediate
conposition, said internedi ate conposition conprising residual absorbable

i odi ne-subst ance and an 25 intermedi ate ipodinated resin, (i.e. a resin
conpri si ng absorbed pol yi odi de i ons havi ng lval ence of -1), and in that

sai d second convghte@hedisEE c%ﬂ?l?éiéf‘én EHltlifeQ}athE tdifperatudbCi i1V teq

conposition to elevated tenperature and el evated pressure, said el evated

t enper at ure bei nprieesntepr shidhelevated temperpeurd Weiny qloa® thap heghéy,
said el evated pressure being greater than atnospheric pressure. 5 In
accordance with def-@rt Her temperatine highen  thap 3083e®) /i n9id | gAevated
provides a process_for Preparing gq demand gislnfectant resin, said
di'si nfectant resPReFEPRG RAPDFTRALES 7Qné¥%8§§ BT FF WX HSge resin,
(i.e. a demn 10 di sinfectant-resin conprising polyiodide ions, having
a valence of -1, the ions being absorbed or inpregnated into the resin as

herein descri bedn bBeoPE@RESs WiItATRl EGEHigerd pa@RiBGTaP s, the pea¥ersi on
step conprising contacting a porous strong base anion 15 exchange
resin in a salt fioventifer prewidese odbdecéss mfor winHepardingfi ei edemamdunt

of an iodi ne-subst.ance apsorbabl e by the _anipn, exchange resi,n such that the
ani on ;xckangeur§§ﬁﬁ“§ﬁ§g?%§ sﬁﬁﬁfq'gdﬁﬁggsuéé?%ﬁééf %asrfﬁkﬁongﬁF?gth%p

ani on exchange rqgainhedNsefbny Y ARion exchange resin, (i.e. a demand

10 disinfectant-resin comprising polyiodide ions, having a
valence of ~1;: the ions being absorbed or impregnated into
the resin as herein described),

the process comprising a conversion step, the conversion
step comprising contacting a porous strong base anion

15 : exchange resin in a salt form other than the iodide form

I" with a sufficient amount of an iodine-substance
absorbable by the anion exchange resin such that the
anion exchange resin absorbs said iodine-substance so as
to convert the anion exchange resin to the disinfectant-

20 resin, said iodine-substance being selected from the

group comprising polyiocdide ions having a valence of ~1,
characterized .
in that said conversion step comprises an initial conversion
stage followed by a second conversion stage,

25 in that said initial conversion stage comprises contacting
the anion exchange resin with the iodine-substance at a
temperature of 100° C or 1lower so as to obtain an

intermediate composition, said intermediate composition



20 _ resin, said iodine-substance being selected fromthe group
conpri sing polyiodide ions having a valence of -1, characterized in that
sai d conversion step conprises an initial conversion stage followed by a
second conversion stage, 25 - in that said MAitial conversion st age

conprises cont aCE%xggxr-}QPm?”ir@li%ﬁtiangﬁs&g%éﬂé"’i tikal Re-5Q0s s DN Canat

a tenperature of orlower so as to aln an internedi ate

conmposi tion, sai gntétredtsiat @oadnReed t regin (i econprd sreginestammtising
absor babl e i odi ne-substance and an internmediate iodinated resin (i.e. a
resin conprisi ngbabsbedepblwiodidei dens omaving inyaiepsrefte bk -1), and 5

I n that said second conversion stage conprises subjecting the internedi ate
conposition to ePBated tenperature and el evated pressure, said el evated

temperature el ngal&ldd Qlialahsly (::Sngﬁrgi&?@%%%@t S SULEub3EREL RS ke

said el evated pr e being greater than atnospheric pressurer

accordance with thgaphedeite icO¥BBsiOion korelditatidd tenpérdturd hadl elevated
tenperature may, for exanple, be a non-boiling tenperature of not nore than

[err]; e.g. 15 teprkesute, esaid aelhewated drempezratnre obeinmni@e¢hferan drigherch
as a tenperature 15 of fromabout [err] to about rr], e.qg. .20 1o [err].
The pressure assd@w8te® wteRPERALYRRY Péﬁ%@?aﬁﬂa@ C%J&éi t%)o'n 5gifihee{e"4tec{
pressure being greater than atmospheric pressure.
10 |
In accordance with the present invention, for the first
stage, the low temperature may, for example, be a non-boiling
temperature of not'more than 95° C; e.g. 15 to 60° C; e.qg.
ambient temperature or room temperature such as a temperature
15 of from about 15° C to about 40° C, e.g. 20 to 30° C. The
pressure associated with the low temperature condition of the
first stage may, for example, be a pressure of from O (zero)
to- less than .2 psig; the pressure may in particu.};r be
essentially ambient pressure (i.e. a pressure of less than 1
20 psig to 0 (zero) psig; 0 psig reflecting barometric or

atmospheric pressure).

In accordance with the present invention, for the second
stage, the elevated temperature may, for example, be: 2
25 temperature of 102° C or higher; e.g. 105° C or higher; e.g.
110° C or higher; e.g. 115° C or higher; e.g. up to 150° C to
210° C; e.g. 115° C to 135° C. The elevated pressure

associated with the elevated temperature condition of the



- first stage may, for exanple, be a pressure of fromO (zero) to |ess

than 2 psig; the pressure nay in particular be essentially anbient pressure
(i.e. a pressure of less than 1 20 psig to O (zero) psig; 0 psig
reflecting baronmetric or atnospheric pressurdp. In accordance with the

present invention, for the second stage, the elevated te

exanpl e, be: a 25SePBApEFaTe A%y T8 FagPle; gART .2 PXfS

era

Pr

. g. hi ; C ' ' ; " t
Cerr) to Lerr). Sreecird, ardy' 8 il & Seesled g, A TRELe

tenperature condi te.gn @b tbeioo pbigsecond stage may, for exanple, be:
pressure of 2 psig or greater; e.g. 5 psig or greater; e.g. 15 psig to 35

psig; e.g. up to 100 psig. 5 The present invention further
any demand disinfectant resin,,the disinfectant resin bei

strong base am on T®€chBF§EeREs IPVANTERN s ERREhen erelates |

ture may, for
éﬁe

Pfof? RF

Pr

t9o[ 55" bsif; 9-

| evat ed

a

relates to

an i odi nat ed

| _ _ _ ggi n3P¥d Serang
base ani on exchangg &%gh&gﬁ@fk%%gﬂé'éheaafgmﬁé&%n‘@I»sth %reﬁgs

herein; an iodinate esin ~Sane as a resin prepare
with the (particulstirong’ ®a8es afesA! eREFaked Shdkirs WHIENMIL el Ssdie S2Men
| ow i odi ne bl eed characteristic, i.e. the iodine is (nore) tenaciously
associ ated with tHediostedt ehrohgr hmseyi anidy lexchangedirestind prapared |inin

particular relates 15 to a demand disinfectant_resin, the disinfecgtant
resin being accordance with a process as defined herein; an iodinated

S$h 33448

I N accor

3

togd

ance

10 resin the same as a resin prepared in accordance with the

(particular) process described herein is one which has the

same low iodine bleed characteristic, i.e.

the iodine is

(more) tenaciously associated with the resin than for

previously known iodinated resins. It in particular relates

15 to a demand disinfectant resin, the disinfectant resin being

an iodinated strong base anion exchange resin whenever

prepared in accordance with a process as defined herein.

The present invention also relates to the use of iodinated

20 resins to disinfect fluids containing microorganisms, such

fluids including air, water, pus, and the like.

The

iodinated resin may for example be a known resin such as

discussed herein, a resin in accordance with the present

invention, nylon based resin beads impregnated with iodine

25 (such as MCV resin from MCV Tech. Intn'l Inc.), and the like.

Thus the present invention also provides ‘a method for

disinfecting air containing airborne microorganisms, said

[#



an iodinated strong base anion exchange resin whenever prepared in
accordance with a process as defined herein. The present invention also
relates to the use of iodinated 20 resins to disinfect fluids containing
nmi croorgani sms, such fluids including air, *%ater, pus, and the Iike.

The Fodinat ed 1 esi bRy Lator £4AIPLA 98 KROUN. £2%va el o dcanceds

herein, a resin in accor resent |nven I on sed Tesin

beads i npregnat edswér Rha@dh ifbdthe miS¥ebrgandns r&sit@cérgm&/feéslepanal 8o |
Inc.), and the like. Thus the present invention also provides a nethod for

di sinfecting air dﬁxmtahmzmg &hebebye said odigirfetmntsziedin codprbsivgl an
conprising passing said air over a disinfectant resin such that airborne
ni cr oor gani sms corRbiates gesin; nThﬁdilér-’-é‘fG@Giﬁﬂﬁlli‘%%’d‘ mBY, iRt example, be

di si nf ect ant e3|n r| i n n |o nated resin d|$| fectant resin
may, for exarrgple Bi%%? é%%fﬁﬁ& AT FHT aﬁf’ ec?ﬁﬁgo‘f%ﬁﬁﬂ B@¥antor
resin my, for examife,UthigriSeal '%h@ﬂ&EQdSEEP bESEe 28h 8n 4 BRIGS
resin. The present Fﬁbentlon fﬁrtﬁer provi des gggsyst%n1 1% °
di sinfecting air weitrai ni ng ai r borne m croorgani sns, said systen1conprising

means for providing an air path for the novenent of air therethrough, and
15 a disinfectant resin disposed in said air path such that

The . present invention further provides a system for
10 disinfecting a1r containing airborne microorganisms, said
systenm compr151ng
" means for providing an air path for the movement of air
therethrough,
and
15 a disinfectant resin disposed in said air path such that
airborne microorgaﬁisms in air passing through said air
path are able to be.brought into contact with said resin
and be devitalized thereby,
said disinfectant resin comprising an iodinated resin; The
20 disinfectant resin may, for example, be a demand disinfectant
fesin. The disinfecgant resin may, for example, comprise an

iodinated strong base anion exchange resin.

The present invention additionally provides a combination
25 comprising
a disinfectant component

and

a carrier component,



ai rborne mcroorganisns in air passing through said air path are able to be
brought into contact with said resin and be devitalized thereby, said

di sinfectant resin conprising an iodinated pgsin. The 20 di si nf ect ant
resin may, for exanple, be a demand disinfectant resin. The disinfectant
resin may, for exsaid edisbmpectsmtancospbmaitedcenpoigingspanhichesxcfange
resin. The present invention additionally provides a conbination 25
conprising a di siyP%dRERE E®FHdment and a carrier conponent, 15 sai d

compr i Fment and a carrier com
part 1ol 65 of ol QIR RIAOARE aiatidhia achlnt "PLRBbah: CBbioqc Rty

carrier conponentce,glheridedhNt8Cisalli 2atPIPPNESHpdHRAt . OMTHRX Y i fRRadt
dermand di si nfectant conmponent. The disinfectant resin may, for exanple,

conpri-se an 5 odicuaripecienst roay, fxse examphe, exxehargedemasi n.disinFleetant
conbi nation may be used as a nmeans for providing a barrier or_shield for
t he body agai nst GAMRCHERGani TSI e HRPLNERT GhMaY, fFp§*apRke, [GOmPrise

cxaml & be | PCOLRor SLRtpbPho M) | Bafh, BN, VSSLLAL VIR ST o s
wearing apparel EgnindkiBBYndy 12 Bfed$80alfedik 8oR PHRIATHEVE KFIRH or
shield for the body against microorganisms. The combination

10 may thus, for example, be incorporated into a textile or

other wearing apparel starting material in the férm of a

layer (e.g. a liner layer). The obtained raw wearing apparel

material may then be used to make a protective garment,

glove, sock, footwear (e.g. shoe), helmet, face mask and the

15 like; the obtained weariﬁg apparel may be worn in.hazardous
environments to protect the wearer from contact with viable

microorganisms. The combination as desired or as necessary

may flexible or stiff; depending on the nature of the qarrier

component and-also on the form of the resin (g.g. piate,

20 particle, etc.).

The éresent inventioh in a more particular aspect provides a
sterilisation dressing, for being applied to a lesion, (such
as a sore, a wound (e.g. cut), an ulcer, a boil, an abrasion,
25 a burn or other lesion of the skin or internal organ), said
dressing comprising
a disinfectant component

and



gl ove, sock, footwear (e.g. shoe), helnet, face mask and the 15 i ke; the
obt ai ned wearing apparel nay be worn in hazardous environnents to protect
the wearer fromcontact with viable nrcroorg?gisns. The conbi nation as
desired or as necessary may flexible or stift; depending on the nature of
the carrier conponent andaf&fﬁr(mbmpbaeﬁﬂ[n1of the resin (e.g. plate, 20
particle, etc.). The present invention in a nore particular aspect provides
a sterilisation dﬁés§|n@isxnﬁeq&gnng Qﬂmnqn@attocqmpniﬁlog paxkicles aoforan a
wound (e.g. cut), n_alprasi on, a, burn or other

| esion of the sk|ﬁ°§Pn?ﬁ?ér Eﬁ°q§f85ﬁ? a@%ﬂ?ﬂ%ﬁqggggﬁgr%%HbT|5|ng a
di si nfectant conpgueat capfi rsécg(@n%ﬂizr 585.:1 0 Slreasabdadl SLNESEL A0,

corrponent COI’TpI’I Si ng particle an | odl na strong base anion exchan

resin, said carri partmep@@enbfbelsagdcoﬂﬁ'sﬁﬂfe@ltaﬁ: aScéxﬁdeérﬂL Ol that
partlcles of said disinfectant conponent such that m croorganisns are
able to be brought“lFﬁPBrﬁmm aget dbkmite parhn‘qsi@s: anto lxontagtt wlitbeskhid

d t [ t abl
hterial he o SPREGLEAAT WohponaRpLrayiced tReTaREl ¢ be & 10 denand
di si nfectant. Egﬁddééfﬂe'ic&&#onern%sbglﬂ?%f a Eﬂ%ﬁéégmlcalﬁw&éégta?bﬁe

| odi nat ed strong base ani on exc
material. The disinfectant component may, for example, be a

10 demand disinfectant. The disinfectant resin may, for
example, comprise an iodinated strong base anion exchange
resin. The carrier component may be stiff or it may be
flexible as desired. The (sterilization) dressing may, for
example, be applied over a wound or burr_i and be held in place

15 over the time period needed for the body to repair the
damaged area; the dressing during this time will act not only
as a barrier or shield to prevent infectious microorganisms
from contactihg the 1lesion but alsoc to steriliz_e the
immediate area around the lesion 'including sterilising any

20 fluid exudate such as pus which ‘may exude from the lesion.
Surprisingly, it has, for example, been found that even with
relatively p;rolonged' exposure of (guinea pig) skin to the
active element of the dressing (i.e. the demand disinfectant)
no irritation or inflammation was noted. It has also

25 surprisir_xgly 'been ‘found tl_xat_ the dressing may effect
infectious agents deep beneath the skin or dressing. The
healing process may thus be hastened by the application of a

(sterilization) dressing in accordance with the present



resin. The carrier conmponent may be stiff or it may be flexible as
desired. The (sterilization) dressing may, for exanple, be applied over a
wound or burn and be held in place 15 - over,,the tinme period needed for the
body to repair the damaged area; the dressing during this tine will act not
only as a barrierififentiilogl.d to prevent infectious m croorganisns from
contacting the lesion but also to sterilize the i mmedi ate area around the

| esion including sterilising any 20 fluid exudate such as pus which may
exude fromthe | esion, Surprisingly, it has, for exanple,, been found that

even with rel ati V&% 45mangngédinkeciante t6F tHei ARV Bgntianed Fethedaapfve
| t of the d ' L. di.siRf ect [ sl A
element of the JIKANE0 bl BreblindTANGLahd' 86T A0L )il cdrifiatiblNafl

i nfl ammati on was as a surprirsingly been oun

the dressings nhe QbE8Sind MagChé Qiif i3@enited eeBihiRdReliNEn Hdddraknce
dr essi ng. The heal ing process may thus be hastened by the application of
a (sterilization)wiktesshegpresemicoivvention tér t kb pagsdet a kagwnndemandn.
The demand di sinfectant for the above nentioned nethod and_system faqr

treating air as WeiSinfectaptiRdingheaEasichsusly a5 ToF RxagpPlests Peity oB&dan
Il odi nated resin g&ﬁgygpd I n accordance with the present invention or it may
be a known demand iS11if ect ant i odi nated resin such as for exanpl e as
menti oned herein. 10 The denmand di si nfectant dependi ng on the intended
use may )

10 The demand disinfectant depending on the intended use may

. take on any desired form; it may be bulk form; it may be in
sheet form; it may be in particulate or granular form (e.g.

particles of resin of from 0.2 mm to 1 cm in size), etc..

15 It is to be understood herein, that if a "range" or "“group
of substances" is mentioned with respect to a particular
characteristic (e.g. temperature, presssure, time and the
like) of the present invention, the present invention relates
to and explicitly incorporates herein each and every specific

20 member and combination éf.sub-ranges or sub-groups therein
whatsoever. Thus, any specified range or group is to be
understood as a shorthand way of referring to each and every
member of a range or group individually as well as each and
every possible sub-ranges Ar sub-groups encompassed therein;

25 and similarly with respect to any sub-ranges or sub-groups
therein. Thus, for example,

- with respect to a pressure greater than atmospheric,

this is to be understood as specifically incorporating



take on any desired form it may be bulk form it may be in sheet form it
may be in particulate or granular form(e.g. particles of resin of fromO0.2
mntolcmln size), etc.. 15 It is to be understood herein, that if a
"range" or "group of substances" is mentioR8d with respect to a particul ar
characteristic (e.g

dthe li f_th
present invention, thlé %ﬁigtﬁ?{‘eﬁﬂfgr es%ﬁu;rrgqla‘{ é%eatlgg’é%%s‘g%ls LFO as o1l
i ncor por ates herein 628 Nl 228", \%’\ﬁﬁﬂ@&'éé:ﬁo?ﬁen'@e@%hagg f&f'bézﬂﬁﬁﬁl@ 20f

sub-ranges or sub-groups therein at soever hus, any specified range or

group is to be under spif, BSpaighozre ild ,Wa%.6f psid £r9 ity st pseqris agl asery
menber of a range or group individually as well as each and every possible

sub-ranges or sub-gr deskg difc GepaSspdigha2@®ite 405psignd3Si vo %0 IBsig.t 12 to
respect to apny sub-ranges or sub-groups therein. Thus, for exanple, - with
respect to a5pressure1 Rfig eksn- at rmspherl c, this is to be understood as

specifically i ncorporate‘rﬂgh % 6 n e ?gf]&@’er%rea%%rv'&%ﬁ ﬁ{cg,sg.lre

state, as well as sub-range, Ve a m)sp suc exanple

5 psig, 20 psig, 35. 5psd Gs iot Be8uﬁaéﬂsto%d %@%pe&ifﬂcéﬂl&on?c:bﬂb%r&tz%g to
40 psig, 35 to 50 psig, 2 to O psig, etc..; - wth respect to a

t enperature greater tﬁm“e.{rerea]ch hhdsevery mfmvjmastemﬂevstwcsﬁaml lays
i ncorporating herein each and every individual tenperature state, as
well as sub-range, above 100° C, such as for example
10 101° c, 1056 C and up, 110° C and up, 115° C and up, 110
to 135° ¢, 115° ¢ to 135° C, 102° C to 150° C, up to 210°
C, etec.;
- with respect to a temperature lower than 100° C, this
is to be understood as specifically incorporating herein
15 each and every individual temperature state, as well as
sub-range, below 100° C, such as for example 15° C and
up, 15° C to 40° C, 65° C to 95° C, 95° C and lower, -etc.;
- with respect to residence or reaction time, a time of
1 minute or more is to be understood as specifically
20 incorporating herein each and every individual time, as
well as sub-range, above 1 minute, such as for example
1 minute,.3 to 15 minutes, 1 minute to 20 hours, 1 to 3
hours, 16 hours, 3 hours to 20 hours etec.;
- and similarly with respect to other parameters such as
25 - low pressures, cohcentrations, elements, etc...
It is also. to be understobd herein that "g" or "gm" is a

reference to the gram weight unit; that "c" is a reference to

the celsius temperature unit; and "psig" is a reference to



wel | as sub-range, above [err], such as for exanple 10 [err] to

[err] C etc.; - wth respect to a tenperature lower than [err] C, this is
to be understood as specifically incorporatagg herein 15 each and
every individual tenperature state, as well “as sub-range, below [err], such

as for exanpl e [@pslnddithet? squkb] 1ABK JQusdn, -etc.; - with respect to
residence or reaction tine, atine of I"'mhute or nore is to be understood

as specifically 20 i ncorporating herein each and every i ndividual
time, as well as_sub-range, above 1 minute, such as for exanple 1 mnute, 3
to 15 minutes, |1%i AERWIRGS20hEGhr sillnstyageheianples embedingntmups tthe20
hours etc.; - andressi 'tl_a.rl‘y i\__/i.th.respect to other paraneters such as 25
| ow pressures, Jdoncem  atlons °8f enents, etc... It is also to be understood

herein that gg" [T P t r L.ght cugit:. that IS’
a reference ?o tlﬁ%glcl:rgélns]i u?s?earrr%gtu%gf u%?%ma%deﬁ%\g?%g %’E §°?§f’8réﬁcé: o
19 "pounds per square inclefguagat. kersasw gHs Webeh1i | hd3hmat € 2XaU

enbodi ments of the present invention: 5 Figure 1 is a graph of show ng the

ppm of lodine in the effl vomtagbeduwithe & o@dsintdettanteiresdherbed of the
prior art and an example disinfectant resin of the
present invention;

10 Figure 2 is a graph of the number of microorganisms in
effluent versus the total volume of contaminated
water contacted with a disinfectant resin of the
prior art and an example disinfectant resin of the
present invention;

15 Figure 3 is a perspective view of a cartridge which may be
used to house an iodinated resin as described
herein for use for example in a gas mask;

Figure 4 is a cross sectional view 4-4'of the cartridge of
figure 1; ..

20 Figure 5 is a schematic illustration of a systém for
testing a c_:art‘ridge containing an iodinated resin;

Figure 6 is a schematic illustration of another
type of system for testing a cartridge containing
an iodinated resin;

25 Figure 7 is a partially cut away perspective view of a
sterilisation dressing of tea~bag type

construction wherein the iodinated resin particles

are free flowing but are held together by being



contacted with a disinfectant-resin bed of the prior art and an exanple
disinfectant resin of the present invention; 10 Figure 2 1is a graph of
the nunber of mcroorganisms in effluent vergus the total volune of

contam nated water contacted with a disinfectant resin of the prior art and
an exanpl e di sinfectant resivelepedh®ypaeFamniid meedli air-1bquid) gpéfmsabls a
perspective view of a cartridge which may be used to house an iodinated
resin as described herein émelgpe 6éfrpapemplgauze, aplpstinskaterjale @tdés; a
cross sectional view 4-4 of the cartridge of figure Figure 5 is a

) ] 1. 20
schematic illusFFSEFed ofS £ SHARSRACHYE t stk@vhg of cat t rPansEaisht F¥Rg

an iodinated resin; Figure sche LLlustrati.on

6. _qls . i L f .
anot her type of system forsﬁegéilfzﬁ&lgnc%’ﬁsrsljtn{lél ggﬁfﬁf‘ﬂ?{:}ge éﬁdll’&a}:ﬁgt’é%sm
resin: 25 Ekigure 7 is apatl‘?cg.}c'légl YarfeUle N Qérép%%h\:i‘QlVFEWtQ\BAﬂaof_ an

sterilisation dr essi ng t ea- bag type construction erein the
i odi nated resin particl es aterdf saefhtevwwhoa bflexitd hdafidt-agat Eexrrbyr pei ng

20 envel oped by a fluid (e, g.~air-liqui d) perneabl e envel ope of paper,
gauze, plastics Fhgurea?, k& ca; pergpeetdve pargiahdy sgust ianay waew of =
band-aid type sterilisation foam or sponge +type dressing
-cémprising a flexible foam matrix having iodinateqd
10 - resin particles dispersed therein, the foam matrix
having a relatively small pore size structure;
Figure 10 is a perspective partially cut away view of a
sterilisation foam or sponge type dressing
comprising a flexible foam matrix having iodinated
15 resin particles dispersed therein, the foam matrix
having a relatively large pore size structure; and
Figure 11 is a cross sectional view of a sandwich type of
textile material for use in the preparation of
protective clothing, the textile including éﬂlayer

20 : of a flexible foam matrix such as is shown in

figure 10.

In accordance with the present invention, the elevated
temperature may as mentioned above, for example, be in the
25 range of from 105° C to 150° C; the elevated pressure may be .

5 psig and up.

In accordance with the process of the .presen't invention the



sterlization dressing, wherein the iodinated resin 5 particles
are fixed to a central portion of an outer surface of a flexible band-aid
carrier; Figure 9 is a perspective partially cut away view of a
sterilisation foam or sponge type dressing @anprising a flexible foam
matri x having iodinate esrniértlcles di spersed therein,

the foam matri x Iﬂﬂ/‘r?{’geécPéﬁ‘%ﬁ TeEL) ™| If°5d7' Wlee g HE@FEFE“W?;‘(% P8 is
a perspective parfi la)ée?HErf‘%h@ Ofar?i eg‘&?]as’ﬁé ngsgghat cf 1§%E8P,9e

type dressing conprising a oam ma rrx

resin particles dixenged tdgreifhy the flﬂarﬂﬁﬁitéuibﬂl@\él NEbrdn F€lat i ¥§l ¥ne
| arge pore size structure; and Figure 11 is a cross sectional view of a

sandwi ch type of hyskaxyd farmrOml; ebe.use in the preparation of protective
clothing, the textile including a | ayer 20 of a flexible foam
matrix such as is shown in figure 10. In accordance with the present

i nvention, the eﬂz?‘é%?‘ﬁ'?&ﬁé@%%%feo er?’?tq‘a&tgtheva RO¥Era{0Lq § %gget-) c

be in the 25 range o rom[err] ed pressure
psig and up. In asdnlanoe Bet krehtedr pEE6E @b WAR RHESPOboVdIVERY | Qathbe

21 anion exchange resin may, for exanple, as described bel ow, be a
quat er nary ammoniekntakilen iedine rkpeon &ben;@iﬂa-&msen. The treatment (e.g.
washing) may be continued until no detectable iodine is found
10 in wash water (the wash water initially being ion free
water). Any suitable (known) iodine test procedure may be

used for iodine detection purposes (see for example the above

mentioned U.S. patents.

-
-

15 In accordance with the present invention, the absorbable
iodine substance may, for example, be provided by a
cornposition consisting of mixture of KI, I, and a minor
amount of water, the mole ratio of KI to I, initially being
about 1; the expression "minor amount of water" as. used

20 herein shall be understood as characterizing the amount of

water as being sufficient to avoid I, crystallization.

The present invention in a further aspect provides an
enhanced iodine/resin demand disinfectant product in which
25 more iodine may be distributed throughout and be more
tenaciously associated with the resin (e.g. be'ads) than with
the previously known or commercially available techniques,

the disinfectant being produced by a process as described



exchange resin may be in the chloride formCl, in the hydroxyl form OH;
etc.... 5 1n accordance with the present invention the obtained iodide-
resin may be treated prior to use to renove _any water- elutable iodine from
the iodide-resin. The treatnent (e.g. washi r?g rray be continued until no

det ect abl e i odi nﬁeka)lgou%elgnveﬁg}g@?‘gn% S&g@{ﬁs Al LhRdhd a

bei ng lon free water sult |ne est proceaure nmay

used for iodine @Qgggah_ag_pggms‘ﬁssl(ﬁgetﬁﬁf,exanpl e the above nentioned
U S. patents. 15 In accordance with the present invention, the absorbable

i odi ne substance may, for exanple, be provided by a conposition consisting
of mixture of KI, [err] and a minor anount of water, the nole ratio of Kl °
to [err] initial F'?ebeﬁlfﬁf%u%mlenﬁjw@ 530t cBei Brackised MiShnart W&’t‘%ﬁ"" as

d 20 h hal d d
e being sui P ol BRCPS ARESSTAPP) SerpRvsF| FORtT offret iRl ivich

I nven I%I on

in a further asp%ﬁkhpEQVhPSSdeé’éh%Haa%eﬂonddé‘@éirle%w tﬁ@rrasevdl-ﬁéﬂéfsﬁ@aﬂ

product in which nore 1 odine nay be distributed throughout and be
nor e tenaci ousl yuaiteal agedted t patbats esuch( cag. Undedd) sStwtesv patehe no
previously known or commercially available techniques, the disinfectant
bei ng produced bg,82p;666%s o& qieakerineyy ammorivweragiien Erchangenresin s e

particularly provi des an enhanced . L.
-however, preferred. As used herein, it is to be understood

10 that the expression "strong base anion exchange resin"
designates a class of resins which either contain strongly
basic "cationic" groups, such as quaternary ammonium groupé
or which . have strongly basic properties which are
substantially equivalent to gquaternary ammonium exchange

15 resins. United States patent nos. 3,923,665 and 3,817,860
identify a number of commercially available quaternary
ammonium resins, as well as other strong base resins
including tertiary sulphonium resins, quaternary phosp_l_xonium
resins, alkyl pyridinium resins and the like.

20
Commercia'lly. available quaternary ammonium anion exchange
resins which. can be used in accordance with the present
invention include in particu]_.ar, Amberlite IRA-401 S,
Amberlite IR-400 (Cl°), Amberlite IR-400 (OH ), Amberlite IR-

25 402 (Cl°), etc.; (from Rohm & Hass) which may be obtained in
granular form. These resins may for example, contain
qguaternary ammonium exchange groups which are bonded to

styrene-divinyi benzene polymer chains.



triiodide-resin disinfectant. The present invention can be practised with
any (known) 5 strong base ani on exchange resin (for exanple, with those
such as.are described in nore detail tn-the apbove-mentioned United States
patents such as United States patent no 3, 923,665). A quaternary ammoni um
ani on exchange reBhie resimowaiieh nyelRy nkd Afereiadnagr ®en.in ta iMydrdi4
under st ood 10 that the expression "strong base ani on exchange resin"

desi gnates a cl askoxt, ReShieride £nrwiathdn avethamssitofmylgs baipbateRttiormi c"
groups, such as [ VAR: | um gL oups or ich have,  strongly _Dbasic
properties whi cﬁf’%&a&a‘rﬁl{a{%rjb%rfﬁ?%?l §gé‘ﬁfbi vl SEORBITRA R KAy SRforiaddne
exchange 15 reshdifber YRl go0wHkRIGS RAUARE 1878, 3. 923,665 and 3, 817, 860
identify a nunber of commercially available quaternary amoni umresins, as
wel | as otherSstrong base resins including tertiary sul phoniumresins,

quat ernary phosphoniumresins, alkyl pyridiniumresins and the |ike. 20
Commerci al | y avaiThf| etatbing naeginnmoi urieni exarpdehanke gesnniamhi(dhecan
be used in accordance wth tgéugéfsent invention include in particul ar

Arberlite | RA-401°C P Affert | U0 PELPATAGARFI t SUFR- ABBY OFP§, final
Anberlite | R 25 prdfieel Chla18! fikewilel OBRHEN &Jﬁiﬁlaﬂl &P C(rrpﬁ%éqt:}%ulate

obtained in granular form These resins may Tor’ exanp
quat er nary ammonialmamatiezgthegraphluki Sormrie Bavsethddbus! Mua8NEs dind RYhn
benzene pol yner chains. : :
10 surface area provided for contact with microorganisms. The
starting resin may, for example, comprise granules having a
size in the range of from 0.2 mm to 0.8 cm (e.g. of from 0.35

mm to 56 mm).

15 cOmercially available resins such as those mentioned above
are available in the salt form (e.g. as the chloride) and in
the form of porous granular beads of various mesh sizes; the
rgsin may of course be used in a bulk or massive form such as
a plate, sheet, etc.. |

20
In accordance with the present invéntion, for example, a
resin may be convefted from a non-iodide form (e.g. a
chloride form, a sulphate form) to the I;” form. Suitable
halide salts include a;l.kali metal halides (such as KI,

25 NaIl r+++); potassium iodide is pfeferred. Aiternatively, an
iodide form of the resin may be used and the resin contacted

with a source of diatomic iodine.



23 The resins which may be used herein may be in a hydroxyl form a
chloride formor in another salt (e.g. sulphate) formprovided that, the
anion i s exchangeable with the iodine-nmenber. (e.g. with triiodide ion). 5
The starting resin may, for exanple, be grafdlar (i.e. conprise a plurality

of particles) sugh ialodlel! GaknPAG ol ABIIENAE SiAIIRr

. C
particul ate character; the granular I's advant ageous

surface area proguggdahfé 4PHAGE o¥l dbndt P AhJEHd rie-membae: SbabtbaB1é a5} N
may, for exanple, conprise granules having a size in the range of fromO. 2

mmto 0.8 cm (e. $heoanionmxchdnhgenresintongs. tdSconornithe ahignaeschaide
resins such as those nentioned above are available in the salt form (e.qg.
as the chlori de) T8R4n ¥o thhe Agpired Redvdedidezresin mayahe wiedraASolSndetdh

si zes;_the resin y of course be used in_a | kK _or, massive f.or.m.such as a
ol ate.” sheet 5 ot £he’ APndHARIEC {iaHeemhel  FhstaBE (T3 npe IV odge 100
exanple, a resin e,C I - hadi ih8- 9 i
form a sul phat e_hgg%#? ?09€¥%§é1§%ff;r%n’hﬂ§&8?a%%%§ﬁ g'é_aggﬁs F%%ﬁ%éeg &
al kali netal hal gden meHePiabs Kin rélatibAl to- iddind0aadesSsUBWhOUhdEhé Sabove
preferred. Alternatively, an iodide formof the resin may be used and the
resin contact ed wentianedw o plteéntspre . odpmpesitions comprising iodine
(I,) and alkali metal halide (KI, NaI, etc.., KI being
10 preferred) in association with water. Alternatively, if the

resin is in an iodide salt form (I''), the material may

comprise the corresponding iodine in gaseous form.

Thus, for examgle, if a triiodide-resin is desired the resin
15 may be contacted with an alkali metal iodide/I, mix wherein
the iodide and the diétomic iodine are present in more or
less stoichiometric amounts (i.e. a mole ratio of 1); see the
previously mentioned u.s. patents. By applying
stoichiometric-émounts of the iodine ion and iodine molecule
20 (i.e. one mole of I, per mole of Iy, the iodide sludge will
comprise substantially only the triiodide ions. If
stoichiometric_excesé quantities of iz are used some of the
higher polyiodide ions may be formed. Preferably, no more
than the stoichiometriq proportions of I’ and I, are used in
25 the initial aqueous starting sludge so that substantially

only triiodided-attaches to the resin.

For example iodine may be combined with sodium, potassium or



24 I n accordance with the present invention any material or substance
capabl e of donating an iodi ne-nmenber absorbable by the anion exchange resin
so as to convert the anion exchange resin tgg he desired polyiodide-resin
may be used, as long as 5 t he denot abl e i odi ne-nenber thereof is a

pol yi odi de i on haahmeniun dbebde a0id sdmandter . diTBueoabrpésitiiva. wiEXhgrrda igf
such materials in relation to iodine are shown in the apove nentjoned U S.

patents; e.g. cormsq‘fqlfﬁ\'s‘i éB‘P{b‘P"F dicRgvhish Hélfﬂé?‘?"]bléﬁawh?erIlPtﬁEi‘%l19‘?&1"|ede
(KI', Nal, etc. b ref I8 | t
Alternatively, i fﬁiﬁe%f’eg |g°f °cﬁ gz"a ﬁ?%%&c}%% ?err ,gf\rll\g&?rr%eerlloa
may conprise the cordHsRand 88aindiviall Bigeseohel Rarel '&itsthéggﬁoﬁxm&,
if atriiodide-resin is desired the resin 15 may be contacted with an

al kal i -metal perrlomwipredetei,nit be tnidickidandohhenititaresi ofi tui hedide ion

present in nore or |less stoichionetric anounts (i.e. a,mle ratio of 1)
see the previous|§nd fghen digher polyiodigesedpas. Pe“talsgldeab?ﬂ‘yl?f'j:

LT TR B ol otk 1, SRS ) i Uoin

nole of [err] per

substantially On{ui(' téb%matt&bhoctsidetrma&me ibh S‘mllchbenﬁﬁawo@meacess 1t
quantities of [err]| are used sone of the higher polyiodide ions nay be

formed. Preferabl gtiochimmetrtikaexthes sodi dintonEicr iodpnepbs tueed tHis wild

[err] are used in 25 the initial aqueous startin gpsludge so t hat
subst ant i al | $0on| §avews dheiderastienceft fuahes PRLYIPAIEsS exanpl e i odi ne may
be conbi ned with sodi um potassium or

The determination of the (total) amount of iodine to be

" contacted with the resin, residence times etc.., will depend
upon such factors ag the nature of the polyiodide it is

15 desired to introduce into the structure of a resin; the
nature of the staréing resin (i;e. porosity, grain size,
equivalent exchange capacity of the resin, etc.), etc..
Thus, for example, to determine the amount of iodine required

to prepare a _polyiodide resin, the equivalent exchange

20 capacity of the resin needs to be known. If necessary, this
can be readily determined for example by the procedure
described in U.S. ﬁafent no. 3,817,860 (column 9, lines 15 to

28). The components of the process may be chosen such that

the obtained iodinated strong base anion exchange resin may

25 comprise a strong base anion exchange resin component which
represents from 25 to 90 (preferably 45 to 65) percent by

weight of the total weight of the obtained iodinated resin.



25 ammoni um i odi de and sone water. The conposition will contain nonoval ent

i odine ion which wi]l conbine with diatomc iodine [err] to form polyiodi de
ion. The nolar ratio of iodine ion to di ator’rizé iodine will dictate the
nature of the polyiodide 5 ion present , | triiodide ion, mxtures of

triiodide ion andrpéhednir#ieh Qeléile%tdescém%io%mﬁ& AdcdeahfBe ith the
Usi ng about 1 nole of iodine ion per nole of di atom c iodine the formation

of triiodide ion presebt favemtigh, may fbst edtéctomttin caexeastonf wHiahOREC
iodine is used this will 10 _favour the formation of higher polyiodides.

The determ nati onP6?S§Wée (%Qﬂlélb)leaﬁﬁﬁhﬂg gronvRfisien: bubewhigh amayedenopknetie
resin, residence %I nes epend, upon iuch factors as the nature

of fthe pol yi odi de*P¥ rfcfgeryd€§| rfé'ﬁ” t 525+ r BEBALCY npEteheasBusAekeamdned
resin; -the nagurery@fctfénStahdi Ng ph@Si dées@ ﬂ%?%¥HJ§/b rQJBa?E§e§§ocer

eqU|vaIent exchange capacity of the r etc hus
to determne the enaneinoéomwxhsmbnreauenedatedptémpﬁxaﬁhrﬂobhaogkdgsﬁeéIBs

t he equi val ent exchange 20 acity of the resin needs to be known. |[f
necessary, this caﬁfget%aamwtgetmaﬁm lﬁoﬁe@k%fiﬁpl énbycwneiq;mn:@d&hethe
described in U S ate 817,860 (cql um %o 28). The

conponents of theP ?%%% heaptien-Hes drasker P‘ﬁ&tb? ﬁé'ZSSt%P s G&%&'Feﬁf

xchange Tesin Eﬂﬁﬁéﬁﬁﬁ’?g@m‘?ﬁ‘%@%&%’é‘séﬁt 2 PR e op' P28 P 98: 0 1 A cens
65) .percent hy wergattef diringotabcvebght I tHee cabepi fed dediplal,ednesif-
the material having the denotable iodine-member is a sludge
of alkali metal/I, and water, the weight ratio of sludge to
resin may be 1:1 or higher, eg. 1:1 to 5:1; a weight ratio of
1:1 (if Amberiite 401-S is used as the resin) is preferred so

15 as to minimize the amount of unabsorbed iodine which must be

washed from the iodine/resin product.

The high temperature/pressure contact conditions may as
mentioned above be chosen with a view to maximizing the
20 iodine content of the obtained iodine (e.g. iodine) demand

resin.

In accordance with the present invention conversion of the
resin to a bolyhalide (e.g. I;') form may be effected at
25 -elevated temperature'greater than 100° ¢, for example in the
range of 105° C to 150° C (e.g. 110-115° C to 150° C); the
upper limit qf'the temperature used will, for example, depend

on the characteristics of the resin being used, i.e. the



26 The conversion at elevated conditions, in accordance with the present
invention, nmay be effected in a reactor which is pressure seal abl e during
conversion but which nay be opened for recovgry of the resin product after
a predetermned 5 reaction tine. The process may thus be a batch

*process wherein csnmed iiredshel 88 Al B BRChaGN £5 A aREBEEL €hd ST&fiiCt ed
once the reactor is sealed. In accordance with the present invention the

reactor may be sized and the ampbunt of reactants determ ned so as to
provide a void space in the 10 reactor during reaction. |In the case, for
exanpl e, wher ei n Ahanertiianed imawrdgrt ko effectibthe  ernversivmat edeyated

| udge of al kali d yater. the weight ratio of sludge t i
e 101 or. hi gher PSSy Ehectaivar i RAY b, P3ce. &n & Flanp VaasrLioh. s

is used as the resd LS P A 1Ll m.ze t gﬁgupt
unabsor bed i o%i ngéémﬁ%drfs'wggggéfgm%s%dj’%r g‘rlnéﬁh(tégsl%né‘%wréegiﬁﬁbro ucto.fo%ﬂg
hi gh tenperat ur e/ tumseratureongash aeHyt t itaes sfrdERhiyONearRbaMande the
chosen with a view to maxi m zing the 20 i odi ne content of the obtained

i odi ne (e.g. ioditapperatare approxinately dindaccerdande twitlprigdsenteliinkastwnon
conversion of the resin to aégolyhalide (e.g.&[err] formmay be effected at
25 el evat ed t erffRF &ARE1IGRRY 57 nREarvherein § =fEe conptapt| (fnen vedymeof

L] 101500, of oo pidint 0 Sh0baCht BOELA ol e 2ucklE, = 1.
10 the universal gas constant, T is the temperature and P is the

pressure. In ; closed vessel, the temperature of the system

may therefore be used as a means of achieving or controlling

the (desired) pressure in the vessel depending upon the-

makeup of the Iodine mix in the reactor. Thus in accordance

1s with the present invention, a reaction mix disposed in a

pressure sealed reactor may be, for exanple, subjec_ted to a

temperature of 105° C and a pressure of 200 mmHg, the

pressure being induced by stean.

20 Alternatively, a relatively inert gas may be used to induce
and\or augment the pressure in the reactor. Thus, a
pi'essurized relatively inert gas may be injected into a
sealed reactor. The chosen gas must not unduly interfer with
"the production of a suitable iodinated resin. The high

25 | temperature/pressure treatment may be conducted in a closed
reactor in the presence of (trapped air), a non-interfering
gas such as iodine itself or of some other relatively inert

(noble) gas; the pressure as mentioned above may be augmented



on the characteristics of the resin being used, i.e. the 27 tenperature
shoul d not be so high as to degrade the resin. As nentioned in order to
effect the conversion at elevated pressure, the conversion may take place .
in a closed vessel or 5 reactor. The pressure in such case may be a .
function of the teanmpahat pressucingt as. t bdrpr esshore dieyida, nwitkebyes her the
tenperature approximately in_accordance wwth the well known gas equation PV
= nRT, wherein V L% BYhsedf? Peraspdydsufe BYeSEiPEadesr, i dsires: of
material in the r%ﬁ[{w R Smihy 1{4&%&9' V%g@' £88S ue8NH430kor TnbiSe! R
tenperature and P 1st e pressuré. Tn a cfosed vessel, the tenperature of
the system may thafmiifiie if€etit®f WwithatRB affoddctashi 65 ia1Guakabdat icd inat@qat he
(desired) pressure in the vessel dependi ng upon the makeup of the |odine
m x inthe rea2torrespius | AfaRreFraRre e 185 to W hinduessy denstesmethennasa
reaction m x dispased.n ressure seal ed.rea r . b f or, exanpl e,
Cl:aato&eg g?leﬁwefgfp%sgxoag% )i)e %ggen 'E%y %s er#rp@ r lon

subjected to a teﬁﬁg} n ressure o ,
pressure being i nAYGEGdn $hR888s)2Qateplt ernatively, a relatively inert gas

may be used to induce and\or augnent the pressure in the reactor. Thus,
a pressurized relatively inert gas may be injected into a seal ed reactor.
The chosen gas nust not unduly interfer wwth the production of a suitable

i odi nated resin. ITTh&APERAYE YiERpEPat REASPESSIVERE R nERE RAPYRESS
conducted in g4cl QRELLLRACE Qlany oL s uVEIENE aBb1éht 2RRE brlidshirednay, for

non-interfering
example, be 1 psig or higher, e.g in the range from 5 to 50

p'sig; the upper limit of the pressure used will also, for
exémple, depend on the characteristics of the resin being
used, i.e. the pressure should not be so high as to degrade

15 the resin.

Tl?e residence or contact time at the elevated conditions is
variable depending upon the starting materials, contact
conditions and amount of (tenaciously held) iodine it is
20 desired to be absorbed by the anion exchange resin. The
contact time ﬁay thus take on any value; usually, however, it
is to be expected that it will be desired that the contact
time (under the conditions used) be sufficient to maximize
the amount of (tenaciously held) iodine absorbed from the
25 material containing the absorbable iodine moiety. The
residence tin;e may for example be as little as 5 to 15
minutes (in the case where a preimpregnai:ion step is used as

shall be described below) or several hours or more ( up to 8



gas such as iodine itself or of sone other relatively inert (noble) gas;
the pressure as nentioned above nay be augnented 28 by the pressuring
gas. Air, carbon dioxide, nitrogen or-the lije may also be used as a
pressuring gas, if desired, keeping in mnd, however, that the use thereof
must not unduly i prers ehouws hot haopepductThen mdsidesaet Zime iexpiloated For
resin. If pressure is to be induced by steamthen as nentioned bel ow

steps shoul d be t&Pc_@Haf'Bdi Ehe afend e angactifo P 2VESm (eidedS) WeNtdonedn
d ith t ' t] , '
scoorcance h | BOLeSGerk 1 gl LUESheIRGH: I IABSEMES S

pressure above anbi ent. € pressure nay,

e.g in the range p£assré @cbdipséns, ehe. Uppdar hayvargf ridie sRyesSLME nused
will also, for exanple, depend on the characteristics of the resin being

used, i.e. thé& pr&esérershobbdrsr worey Whghupper otHegyrkiddtl&illt ha aagi n.
The residence or contact, ti mﬁ:ﬁat t he_el evat e cogﬂitions is variable :

dependi ng upon t hEVEPHIYSPy ABY S&PPEPLS, AFREREOR SRGI TIRCTERASEASTMAE She

(tenaci ously hel d}oLodi Beidd dsea20i.edeSd GldiRehBe RSN b&fbu@é tae BH. 26
exchange resin. The contact time may thus take on any val ue;” usua Fy,
however, it is tohlbgheaperd etkgrhaé thHe welslinbe desired that the contact tine
(under the conditions used) be sufficient to maxi m ze the anount of
(tenaciously held) iodine absorbed fromthe 25 . material containing the

absorbabl e i(T%inePQQESLXbly,.Tgﬁé contact at high temperature/pressure is
preceded by an initial impregnation or absorption step (first
stage). Such first stage may be carried out for only a few
minutes (e.g. for from 1 to 10 minutes or more) or for up to

24 hours or more (e.g. for from one hour or more i.e. for

15 from three to twenty-four hours). The time period of the
initial stage may be relatively short. The time period, for
example, may be a few.minutes or so and may correpond to the
time necessary to just mix the reactants together; in this
case the conversion may be considered to be essentially

20 carried out in a single stage at elevated conditions. The
residence time of the first stage will also be predetermined
with a view to the e&d product resin desired. TFor example,

a water containing sludge of triiodide ions can be contacted
with a salt form of the starting resin at ambient (i.e. room)

25 tengperature and pressure conditions to obtain an intermediate
iodide-resin reaction product including residual iodine-
substance. This step is preferably carried out in a batch

reactor; the obtained intermediate composition comprising an



residence tinme may for exanple be as little as 5 to 15 mnutes (in the case
where a preinpregnation step is used as shall be described bel ow) or

several hours or nore ( up to 8 29° or 9 heeirs or nore). The resi dence
time exploited for elevated the conditions, in any event, wll as nmentioned
above depend on t hatsrmediake Apdide-atesimempy tdiemy ke AWPIgFEed e thgni Ihems,
etc...; it may va&% fron&severg% mnutes 5,to 8 ar .9 hours grtﬁpre' thet
upper time |inmit WFPPSFRCURR, B0, Prepeurerip ACEHFFRRCRepdil & mresen
characteristics of i ' | G I esl C &t I ot
be so high as to 388??1%%&&% %gls‘:'?ﬁ ILEI?L%)&'ic’ﬂPra%f g%z%fyﬁcﬁg%cgrl\t&ggfsg?gﬁi%#q

t enper at ur e/ pr esspee dsedresedfit st nbuiidupml of Nibagnat wathdn aheOrPédion
step (first stage). Such first stage may be carried out for only a few
mnutes (e.g. SformaEphxd to 10 minutes or nore) or for up to 24 hours or

nore (e.g. for fromone hour or nore i.e. for 15 fromthree to
twenty-four hours).. The tinme period of the initial stage may be relatively

short. The tine pepi Qlheoh-RhnSd ARRER: tﬂay%gﬁséﬁf:e‘i’n%ﬂé'i&? ol §eﬁ§aé-f@yim.
t X t this

correpond to the tinme necessary to jus e reactants together; 1In

case the conversi aemfByl disiithevtdateday o o exanpléplde/ cdtainearbyed out in
a single stage at elevated conditions. The residence tine of the first
stage will also be preakt brinatny wet Porovs ewgranular cretantdagctresdai ninto

desired. For exanple, a water =contai ni ng sludge .of trijodide iQns can pe
cont act ed P contact ;%th an agueous sludge of ioéine an8 potassf%m

iodide so as to obtain a paste mixture, iodine being
present in the sludge essentially as triiodide ions,
. said starting resin being a strong base anion exchange
resin having strongly basic groups thereof in a salt
15 form the-anion of which is exchangeable with triiodide
ions,
b) subjecting the paste mixture to elevated temperature
and pressure conditions in an enclosed container or
reactbr. (e.g. autoclave) for a predetérﬁined
20 impregnating duration of time, a void space being
provided in the reactor such that contact occurs under
an (essentiallf) iodine (rich) atmosphere,
and )
c) washing the obtained iodide-resin product (with a
25 suitable (i.e. purity) washing liquid, (e.g. deionised
water, R/0 water (at 45° C), etc.) to remove water

elutable iodine such as KI from the surface of the resin

so that on drying no iodine (KI) crystals will form on



with a salt formof the starting resin at anbient (i.e. roon) 25
tenperature and pressure conditions to obtain an internedi ate iodide-resin
reaction product including residual fodine-agubstance. This step is
preferably carried out in a batch reactor; the obtained internediate
conposi tion conpri si nghansurfa€e | of etheediadime/adsde; r Bgonwangr| heéa baeter
subj ected to the higher tenperature and pressure in accordance with the
present invention in BRERENEGSHFING APuhdle| reSgene a0sPesis st aREO nugtee ised
toinitiate buil dup of, iodi ithin the resin 5 matri x. I n accordance
with the present inveﬁFFbﬂe‘g%% i‘de-resi n demand di si nfectant may, for
exanpl e, be obtained by a) bringing a porous, granular, starting resin into
10 - contact with an aqueous sludge of iodine and potassiumiodi de so
as to-obtainm pastre paxtimelarilgdaneididideyrpsisatdmand gheistemtgmt may be
essentially as triiodide ions, said starting resin being a strong base

ani on exchange r &¥taingdi WEing thegfplbewing Hassacenef e¥enst a salt 15
formthe anion of which ig exchan eab,e.¥yt$:tr¥io | de i ons Q% SQP'ecténg
the paste mixture to &revated®td REEF RIS BY FRERYR P2g5REAR P Y2 TR an
encl osed contai ner or ¢hgACHPLposdf th etMHcACidVeh elkltrosdnic bath and
predet erm ned 20 | npregnati ng duration of tine, a vold space %elng
provided in the react grushed it watst aghd andyy artadper

10 2. (Essentially) stoichiometric amounts of I, and
potassium iodide are admixed with a minimum amount of
water which is just sufficient to obtain an I;~ slurry
or sludge.(with, if desired, very low heating);

3. The resin is admixed with.the above~minimal water

15 slurry in small aliquats so as to obtain a predetermined
weight ratio oé slurry to resin (e.g. a 50:50 weight
ratio);

4. The® resin-slurry mixture is then placed in a
shaking bath at atmosphefic pressure in a closed, air-

20 tight container (if necesséry the container being

provided with a small pressure release valve or opening

the purposé of which will be.hereinafter explained) for

a predeférmined time period (e.g. for up to, for

example,'siXteen to twenty-four hours or more [e.g. a

25 week if desired]) to form an intermediate resin

. composition;
5. The container containing the reaction mixture is

then disposed in a (steam) autoclave and heated at high



an (essentially) iodine (rich). atnmosphere, and c) washing the obtained

| odi de-resin product (with a 25 suitable (i.e. purity) washing
liquid, (e.g. deionised water, R O water (at#err] C, etc.) to renove
water elutable iodine such as KI fromthe sut ace of the resin so that on

. drying no iodine (Kl)tgh¥§}§£§rgnll L #n1o§ :ﬁ%e;gé fﬁéﬁ éhesu er

iodine/resin; RROwater, Is watef hed usi ng do everse osnosi

R Owater is defined behenphsnc Mtre@sﬁa&tet tRet&IN Y(wikhi R dgfd18s wald@naﬁén
di sinfectant may be obtained u3|ng the foll owi ng sequence of steps: 1. The

resin is purified by ffi phe pestairemwaldsewonlhd ndterbeliadlestd restsbativd
i n an el ectrosonic bath and fl'ushed with water and drip dried; 10 2.
(Essentially) stoi chPEREERY® &mmhﬁseﬁﬁrﬁ%ﬁrYﬁU@H@ phe asuitomlrve) d€oar e

d h t of t whi ch t ffici,ent to obtain
A Tore] sl ufty o o Bigastarefred Feriothes tmy §+80 Rederrigpncs. tineyes

resin is adm xed “‘thabgﬁtaQQ¥§g§gpﬁgﬁg§@§L a&éulated F§L#r¥%é'¥fﬂgﬂéhe

aliquats so as to obtain a pre ight ratio o urry to resrn
(e.g. a 50:50 wei ght maktare réacheshend preletbrhivedThift enperditlP(acgd

I n a shaking bath at atnDspherlc pressure in a closed, air-
120° C) .
6. The autoclave is removed from the heat and as soon
10 as the pressure is equalized to atmospheric, the
internal container is removed and the resin product is
washed (e.g. six times) with R/o water until the wash
water comes out with a total iodine content of iess than
0.1 parté per million.
15
A small hole is necessary when a container such as a glass
flask is used in order to avoid a too great pressure
difference being built up between the interior of the flask
and the interior of the autoclave which might cause the flask
20 to-collapée, The hole in any event is just large enough to
more or less allow for the equalization.of pressure and to
maintain a poéitive pressure in the flask relative to the
interior of the autoclave such that any foreign material such
as water vapour is inhibited from flowing into the flask. A
25 more sturdy pressure resistant container could of course be
used such that, depending on the construction of the
container and'the temperature/pressure conditions prevailing

in the autoclave, the hole may be avoided. Alternatively,



20 tight container (if necessary the container being provided with

a smal | pressure rel ease valve or opening the purpose of which will be
herei nafter explained) for a predeterm ned t ge peri od (e.g. for up to, for
exanpl e, sixteen to twenty-four hours or noré[e.g. a 25 week if

desired]) to fofmstédd ot @EImiAlfeparate coRERDREE 08 ndla tH'Seact ion
contai ner containing the reaction mxture is then disposed In a (stearﬁ
autocl ave and heandd @ndi phacing? ittempar ad useparéted.autiotilaje,O)a tdingle
provide a super - atnospheric pressure therein (with the small valve open
i f the container MFPSANRAPIHALNEE BAY ba ysedsberving to boddrand hda the
exerted wthin the autocl edet erm ned residence tinme

(e.g. a residence The %S%Hg‘%f?l?’g%ﬁfqﬁeriuﬁ&? 2 A¥Hrdney Preh eheurse
the mxture rgaches dditmhRARleEll BEchl b AAPRALULE ®elle L8IddePniiea

The autocl ave i s renove and as soon

pressure is equatéethidd cn@enabasic, the internal container is renoved
and the resin product is washed (e.g. six tines) with RROwater until the

wash water cones out with a total iodine content of less than 0.1 parts per
mllion. 15 A Srm'.{'tle hi?oldeidies;rré%iﬁs igﬁgoxﬁde nfoarmcc:acc)intazl ggécxs'gggd al;seraei%l ?:zi be
used as a demand disinfectant to disinfect water by batch
10 contacting the contaminated water with the resin; coptinuous
processing as mentioned in United States patent no 3,923,665
is also possible. Thus water containing viable bacteria (to
be killed) may be passed through a fixed bed of porous
granular iodine/resin material. The maximum permissible flow
15 rates for total bacterial sterilization may vary with the
concentration of the polyiodide (e.g. triiodide) groups in
the resin, bed depth, bacterial count, etc... - The
disinfection process may be monitored by taking samples of
water after passage through the bed. Potable innocuous water
20 may thus be readily produced in accordance with the present
invention without the incorporation'of objectionable amounts
of free iodine therein as a result. The resin may be used
with any (known) water treating devices such as for example
those shown in U.S. patent nos. 4,749,484 and 4,978,449.
25
In accordance with a further aspect, however, as mentioned

above, the present invention also provides a method for

disinfecting air containing airborne microorganisms. The



flask is used in order to avoid a too great pressure difference being built
up between the interior of the flask and the interior of the autoclave

whi ch m ght cause the flask .20 to col'l apse. ;,The hole in any event is
just large enough to nore or less allow for the equalization of pressure
and to maintain a posithbde papsseompriiSet hpaddimgk tméataire tordrhe a nidemand
of the autoclave such that any foreign material such as water vapour is

i nhi bi ted from fl owidi§LRReSEaHer#FHs Buch St ajpRarng: BieRPIsERBA%RSE contact

resistant container goyl d gf;gou Q%a“s‘égvft'f‘aﬁ'lz gat ¢pdegendi eondtgpxgnd

construction of the container an he“Tenperature/pressure “‘dondition

prevailing in the agjesha¥esardtheedt @ofiByi gaXﬁ)ii%@(inaﬂa& YedhyViRdse anior3
i nstead of using a separate container to hold the reaction m x  and placing

it in a séparat e autexchange resisi nGhe matthod| mays/ Lanedangle ninpchbedeipadsing

serving to hold and heat ;the reaction _m X undegﬁ)ressur,e; such a_, cont ai ner
nust of course 5 &ecBisitirorel xbedscf grpaulsi Ot 1ot nated Faglin so that

predet erm ned react itg% ggp@&(ﬂ_gg@ o Ipecﬂéog%%ﬁ#egsgfh %Og&o%g.%i%?;%%\ﬁg?e?s by '

descri bed herein can be used as a denman ectant to

batch 10 contacti R@et h@ifonkResd nated wagt cthanugh tdre reedn; Ccomd | RMARLBum
processing as nentioned in United States patent no 3,923,665 is also -
possi bl e. Thus wat ePeBAEaIPIH LT FHtespirn EPFal PastRRiad Isteg}liiatiss may

passed t hrough f%fixed bed, . of .porous granul ar_Jqdine/resin.material .. The
MBXi UM per ni ss |<3vﬁfgﬁfgtﬁ)tﬂg conceﬂ%ragxon of %ge péi&lodlde groups 1n Phe
resin, bed depth, bacterial count, etc... The iodinated
strong base anion exchange resin may comprise a strong base
anion exchange resin component which represents from 25 to 90

(preferably 45 to 65) percent by weight of the total weight

15 of the iodinated resin.

in accordance’ with an additional aspect, the presenﬁ
invention provides a system for disinfecting air containing
airborne microorganiéms, said system, for example, comprising
20 * means for providing an air path for the movement of air
therethrough,
and )
a demand disinfectant resin disposed in said air path
such that airborne microorganisms in air passing through
25 ' said air path are able to be brought into contact with
said resin and be devitalized thereby,

said demand disinfectant comprising an iodinated strong base

anion exchange resin.



15 rates for total bacterial sterilization may vary with the
concentration of the polyiodide (e.g. triiodide) groups in the resin, bed
depth, bacterial count, etc... The di s4snf ecti on process may be
nonitored by taking sanples of water after passage through the bed. Potable
.innocuous water 20 airapathusedres magddefipe cthuade inletcmdiamcaiw bhtléte.
present invention w thout the incorporation of objectionable amunts of

free iodine ther &he ESSAn Ay be disposed hetwgenpeaid dalett and mptdators)be
wat er treating deui ces suc s f.0 xanmpl e .t hose shown in U S. patent, nos.
4790, 184 and 4. ShsErRed S8 the 1B0sF AR Fu et THe) ALRPRER MsartE MaYe bEFe
as mentioned aboyg,y, TfB%mEreié!‘ﬁ%y VAU ke 2bSR BF WIASRR TR Qogoieaﬂ ir -
di sinfecting air containing airborne m croorgani Sins. The 34 nethod may
conpri se pass ngvemtidiationecsystaiendttl the ddmtidaaisirfedtaitckompatising a

ai rborne mcroorgani snms contact said resin and are devitalized thereby, the
demand di si nf ect ¢ pésrastomgraniles shrowah ndvisd theomir bes@adei sp Bass,

exchange resin. The nethod nmay, for. exanple, include passing.the air,
t hrough a bed oftﬁ@hﬁﬁﬁthBFrgiﬁﬁrEﬁQS¥¥n85Pﬁfth?rE&rtHﬂ?hair S6FRati¥ely

the granules (in ser.pentine n %y .air. mpke it r h
{he gnat oo " shee HUR B AralRAR iy 3 PAsoBhp T R hpi bl 24"
sterilization mgall padkdl nY (darksage"Radingt ARNifiet NendOay | Gt fier JEQHPS
in the resin, bed depth, bacterial count, etc”.. The i odi nat ed
10 air; the iodinated resin for the cartridge may, if desired,
be present as a bed of granules, granules incorporated into
a (fluid) pofous carrier (e.g. tissue, polyurethane foam,
etc.) or alternativély take a more massive form such as a
plate(s), a tube(s), a block(s), etc.. Cartridge type gas

15 masks are known; such gas masks may be obtained for example -

from Eastern Safety Equipment Co., Mosport, New York, USA.

The C-50 cartridge from a gas mask (from Glendale Protecting
Technologies Inc. Woodbury , New York, USA) may for e*ample
20 be adapted to hold a bed of resin of granules of the present
invention. Referring to figure 3, the cartridge 1 comprises
an.a hollow, open ended, thi-walled, tubular body of circular
cross section. The wall 2 may for example be of nylon. The
open ends of the cartridge are each blocked off by some
25 suitable mesh“ like support material 3 (e.g. 10 micron
polypropylene mesh) which is held.in place in any suitable
known manner such as by glues, spring clip, etc. Referring

to figure 4, the iodinated granular resin bed 4 occupies the



strong base ani on exchange resin nmay conprise a strong base ani on exchange
resin conponent which represents from25 to 90 (preferably 45 to 65)
percent by weight of the total weight- 15 afg the iodinated resin. In
accordance with an additional aspect, the present invention provides a
system for disi nfegtinegspace chmmaienittga aleshosupparitsr darghAi' g el tisaigh the
system for exanple, conprising nmeans for providing an air path
for the movement SFANRlAr H@Fé?h?ﬁugﬁreaﬁﬁ dew nhih tdivsinackedaketrespnthe

di sposed in said n%srh %%%poﬁg th's% al:fl e %bgk_%r gg{%ﬁnl ﬁ’inESpl:a??r?tl rbelg@,g?_l ng

t hrough 25 roug act 'w

said resin and b&@&k&ﬂhlé@@o&hﬁé%ss%%bdoﬂ%'l&nghf&iijﬂ“ftﬁet&Enﬂ@ﬂi’bbal ng
an iodinated strong base ani on exchange resin. 35 An air path nmeans nmay

def i ne- an airSi nlkte meshasuppertmitdach hibe opsiingsagpmbdl demqmgiectobe'tamden
said inlet and outlet, or, be disposed at the inlet or outlet. The air path

means ray take arﬁ?‘ef &?ﬁlqatteﬁ"afﬁk’e i eP¥asem Wil lkavdne, ain o?%e&aaﬁr 5
ventilation syst e %FEGShdl%thg' §ﬁc§]ft‘?ﬁ: gﬁ ?’%msé‘é% Q?ﬁ& &4 0 61‘3&; |'ng

granul es thr ough e’aiT 1s erwmwse
of f the air path. Tn‘é_l fca&&ee&ag@ws il &npﬁiguf@a:n%ayaynéfu&@fa RAmEY rdam

cartridge used for a gas nask, the cartridge having an inlet and an outl et
for bed 5 of granules of activated carbon, catalyst, or iodine
10 ab;orbent resins, to scavenge any iodine liberated from the
iodinated resin 4. The activated carbon bed 5 is held in
place by a mesh sﬁpport 3! and an additional.mesh 6. The bed
depth of the resin and carbon is shown as about 2.5 cm;
wheras the bed diameter is about 8 cm. If the iodinated
15 resin made in accordance with the process of the present
invention is used the carbon bed may be omitted, i.e. only
the iodinated resin bed 4 may be present in the cartridge as
the active component (in the examples below, unle;s the
contrary is indicated, the cartridges do not include any
20. carbon bed); in this case the bed depth may, for example, be
less 2.5 cm, e.g. 0.1 cm, 0.25 cm, 0.5 cm, 0.85 cm, 1.15 cn,
etc.. Such a cartfidge may be disposed in an air path as
shown for exémple in figures 5 and 6 which will be discussed
below.
25
The resin disposed in the air path could of course take on
any form other than granules such as blocks, plates, tubes

etc..



10 air; the iodinated resin for the cartridge may, if desired, be present
as a bed of granules, granules incorporated into a (fluid) porous carrier

(e.g. tissue, polyurethane foam etc.) or ﬁ%;ernatlvely take a nore nassive
formsuch as a plate(s), a tube(s), a bloc etc Cartridge type gas 15

masks are known; 'rﬁé.lC;*bdl@:%t@ﬁs‘kéna[m’d?&x?ﬂ&a%dréﬁn %2R £ thicAfmEAS LRy
Saf ety Equi pnrent Co., Mosport, New York, USA. The C50 cartridge froma gas

mask (from d endaé eaxﬁr qucaownng:.omciameaamm Bncloﬂﬁpadbthq iodiawt¥arkesdSA)

may for exanple 20 be adapted to hold a bed of resin of granules of t he

present inventiokS RePaPRpn@ft Aevifaldzingt pdrbarne i Bieraoraimses(bre-a

hol | ow, open ended,_thi-walled, tubulareg dﬁyOf .circular crqss section. The
pe

wall 2 may for e&é%?%r%?lcﬁmsnﬁﬁ?unswg er?d‘g dof SYREPL 2t |dg%°x?;ﬁ‘aec each

bl ocked of f By seRBré&withSuUifhlag,Mesp Lk&ﬁpfé]pmﬂa wakeni ak p§op<5£ec9 -in 10
m cron pol ypropyl ene nmesh) which™is held in place in any suitabl'e known

manner such as by.gl upateaprindg.cld, 9239665 Rallerr, 208,807 dor eehds tduse,
i odi nated granul ar resin bed 4 occupies the 36 entire space between the
mesh supports 3 hedewer, gt melghe tn?@egsaﬁm%p usestheizesigy dnoroniunrctiamt | y

ked bet t h t d 3 th
Pt wen tho- o antEEl 30 ai8e Seareioe mare it 43 End Fan rh i BoER o The

mesh supports eaﬁﬁcﬂaysdﬁwmmﬁesml fmuqtadiﬁ e 'SR hiRG hQééPﬁéf%éyﬁs' n
in place while allowing air to pass therethrough into the and through the
supported resin bedaﬁ activated carbon material or an un-iodinated strong

base anion exchange resin as described herein.

Alternatively,; as mentioned above, iodinated resin may
advantageously:be a resin made in accordance with the present
15 invention; in .this case the resin need not be used in
conjunction with an iodine scavenging material such as a
{known) exchange resin, activated carbon, catalyst, etc.,
siéce an iodinated resin made in accordance with the process
of the present-invention may liberate iodine into the air in
20 an amount below acceptable threshold limits for breathing by

human beings.

If desired the iodinated resin for the treatment of air or
water may be some type of mixture of iodinated resins, e.g.
25 a mixture of a known iodinated resin and an iodinated resin

prepared in accordance herewith.

As mentioned above, the present invention in a further aspect



The cartridge as shown in figure 4 may include a downstream bed 5 of

granul es of activated carbon, catalyst, or iodine 10 absorbent resins, to
scavenge any iodine liberated-fromthe iodinated resin 4. The activated
carbon bed 5 is held in piace by a nesh supp®t 3' and an additional nesh

6. The bed depth of jfiet egi HogR SARON SaS NN 83e aBBU 2:Pe 18 s MAGRS

t he bed di aneter- C e 1 odi resin made i

accordance W th themPfdcqatnOtebPcPr €5 cddbtBRhishs S YREUst&ei Latdiqrnbed
may be omtted, i.e. only the iodinated resin bed 4 may be present in the

cartridge as the ewmibiratdemmaenfotiexanpdesxbeinesrpetaved integsrdtertive
contrary is indicated, the cartridges do not include any 20  carbon bed); -
in this case the YRR MHARPAEGL Tobecsamhlairadeasa stergligption dupssiog
0.25 cm 0.5 ¢cm 0.85.c 1.15 ¢ etc, . Such a cartrjdge be di sposed
inan air patﬁ asto%’ﬁoavﬁg}ﬁ = eRAMPI &5 r1f°fr| e EP™ 'an"émg’%i%’l’]g\?%wnﬁe the
di scussed bel ow. Zo.116 JRJR FaSPRICHohDiAdeicH CaRdhd i iGubaCOYRE oake
on any form other than granules such as blocks, plates, tubés etc.. 37
The i odi nat ed denmatd b Jenfadet bréattekle.f or air treatnment nmay be any
(known) iodinated resin so long as the iodinated resin is capabl e of
devitalizing airborne mcroorganisns (i.e. mcroorgani sns transported by
air) comng into fonts%%trilization dressing of the present invention
10 advantageously may take the form of a flexible porous
cellular polymeric foam sheet having a spongy aspect and
having dispersed within the polymeric matrix thereof
particles of a demand disinfectant comprising a (known)
iodinated resin or an iodinated resin as described herein.
15 The sterilization sheet may be placed over a burn area to
maintain the burn area in a sterilized state during the
. healing process. The disinfectant particles are distributed
throughout'the polymeric matrix and have surfaces projecting
into the open pores of the spongy matrix; the spongy ﬁatrix
20 acts as a sponge so that on the body side thereof it can soak
up- fluid such as pus which exude from the burn lesion. Once
within the body 6f the matrix any microorganisms in the fluid
or pus can contact the disinfectant resin particles and
become.devita;ized as a result. On the other hand, any
25 microorganisms on the opposite side of the sterilization
barrier which ﬁftempt'to pass through the barrier are also
subject to being contacted with the disinfectant and are also

devitalised.



5 therewith. It may, for exanple, be a resin as proposed in U S. patent
nos. 3,923,665 and 4, 238,477; in this case, however, it may be necessary to
use the resin in coenjunction with an iodi ne scavenging nmaterial if the
resin gives up too nmuch iodine to the air. The iodi ne scavengi ng materi al
may 10 be an achi [#ledibiebophameceuticadilyaraegentedilnathafirophdddchainam
ani on exchange resin as describhed herein. Alternatively nent ifned o

above, iodinated PRSTH MRy H_a\&l?ﬁadg'&?uyf%%c%nﬁeg?ﬁeﬁﬂ’oiﬁﬁsﬁ“ﬁ%o
with the present dzé?#rlﬁ‘gg{étnggs urdthand Eofy?ﬁ?&;t Qﬁerﬁﬁécg,s %g&?wggfﬁ&&%d

I n conjunction w avengi ng - material suc

exchange resin, agiteeid nag’ BENobERrdd) FromeWCR, GHdee saBol OteRBACLh R N
made in accordance with the process of the present invention nay |iberate
i odi ne.into tBe aMassn WLE.A.an Watmmrebotovtacrepgsabink tinec HNBPH o Yymies if or

breat hi ng by human_beings., . If desired the iodinated resin for the treatnent
of air or water mh§ YRESONE APpedARIRRAYLPE BF FethtiMedy Pdgpntemperptune

a mxture of a kn?%%ggdimg Q'Sé; P&Qn ?%oaggtnfg eht=85kR, Prepared in

accordance herew ment 1 one ove, e present. 1nvention in a further
aspect 38 provides a conbination which nmay act as a sterilization
barrier with respect to mcroorgani sns. The sterilization conbination nmay,
for exanpl e, be i|Therearxiteadcomponentoimyt,i vé necessayryappasel beropk or fat
configured as a sterjlization dressing e ) .

10 loving, e.g. for dealing with individuals with high

cholesterol levels.

If desired the iodinated resin for the sterilisation
combination may be some type known iodinated resin, a resin
15 prepared in accordance herewith, or a mixture of iodinated
resins, e.q. a. mixtixre of a known iodinated resin and an

iodinated resin prepared in accordance herewith.

Figures 7 to 11 which illustrate a number of example
20 embodiements of sterilisation barrier combinations of the
present invention will be discussed below; these combinations

are also described in example 15 below.

Turning back' to the process of the present invention, if
25 commercially available materials are to be used to make the
iodine/resin then, .depending" on the purity thereof, the
starting maﬁeriais may havé to be treated to remove

components which may interfer with the absorption of the



5 for |l esions such as for exanple, wounds and burns; the sterilisation
barrier conbination can be configured to be or not to be air breathable. A
sterilization dressing of the present jgwwention 10 advant ageousl y
may take the formof a flexible porous cellular polyneric foam sheet having
a spongy aspect admallide i hotali ther seslimi t hWatehe ifolpresent rimt rtihe t freitdeil
particles of a demand di sinfectant conprising a (known) iodinated resin or
an i odi nat ed resi Fe2EtIRIL APHERORET e fres of Thatexfaring, slppanthcsichddf be

pl aced over a bur : intain.the,burn area iLn a sterilized sta
Guring the heal | i ereretthd TRELT BictRapsiiofaRh, £ed st Freindyiy

t hroughout the pohya®rfsr RRlshingand have surfaces projecting into the open
pores of the spongy nmatrix; the spongy matrix 20 acts as a sponge so that

on the-body sbde thereof it can soak up fluid such as pus which exude from

the burn lesion. Once within the body of the matrix any m croorganisns in
the fluid or pus T8fH THACNG RALEF131F Ravale NSeAntRaPFPRRER ankr biadise

devitalized as a ts ot nd.__any .25 L.CLOOr gani sns on

t he opposite si deég(;%f% he' satcegrar%lglg% i"gi%li‘bgrg?i % e?/%rftct‘?'ne‘a'te?‘]gﬁﬁ?’to pass

t hrough the barrier are also subject to being contacted with the

di sinfectant and are al so devitalised. 39 A (flexible) phamaceutically
accept abl e hydr op&j | Axbérkibensiioi-5 (HyobecRolnt o NBdsd)y & esitdrity Baes ranfichh
HYPOL foamabl e

10 exchange resin in granular form, having the following
characteristics:

support matrix - styrene/divinyl benzene polymer
anion - gplorine
dehsity': 1.06

. 15 effective size (diameter) - 0.52 mm

total exchange. capacity - 0.8 meg/ml

working Ph range - O to 11

moisture content - 62%

working temperature - 170° F or less

20
b).I, (solid) - U.S.P. grade (from Fisher Scientific)
c) Potassium iodide (KI) - U.S.P. grade (from Fisher
Scientific) |

25

d) Water - ultra pure: obtained using double reverse osmosis

(i.e. herein sometimes referred to simply as R/O water)



hydr ophi I i ¢ pol yuret hane pol yner; the HYPOL pol ymer starting material may
be obtained fromWR Gace & Co. Lexi nti ngton 5 Mass. U S.A. Witer
reacts to cross link the HYPOL pol yner; V@ter i s added quickly or at
relatively high tenperature foam ng occurs and a foam product is obtained.

The carrier conposenitHERGL aSyDECES Sffae lesem ey fHidr @Eibatidde) |oving,
e.g. for dealing with individuals wth high cholesterol IeveI s. If

desired the iodinated resin for the sterilisation conbination nay be
sonme type known iodjnated resin, a resin 15 prepared in accordance

herewith, or a mUSine Ehe | abpYR BbFANGes % TPSiR Aamede Withy Rnidagide
di nat d d [esin pre e ccordance [ ew
Fquros 7 1o 11 Wi Pl LeAlals S BRERES el T gk L oRER RS 2nyr

Figures 7 to 11 a-nu exarpl e

steriltsations bar{ﬂﬂcégyabllaa{:j,gngom‘mﬁﬂg B sinvention will be
di scussed bel ow; these conbinations are al so described in exanple 15 bel ow.

Turning back to the process of the present invention, if 25 comercially

available materials are to_be used to make the iodine/resin t hen, dependi ng
on the purity thef¥ofthe tfl‘?élgi’%g |‘ﬁ§?"l?d-te§m she W"I‘F&\‘?@ PB°%%d‘%1?%aEC§'dtﬂ’G

renpve conponents v d ter th S of t he
halide into the r%&ua@l é ﬁ{’%t raﬁte) ‘ﬁﬁo reé'@ﬁ o‘f‘?r?ﬁ%?ted
shoul d be free ofadddraiifres ntegnsém m%‘éﬁ@d@sféf‘ttﬁfef RkbAInAOSn d# Ydtleked

or ion free water is preferably
10 and wastewater 17e Ed."“:

Iodine method: mercuric chloride added to agueous
elemental iodine solutions causes complete hydrolysis of
iodine and the stoichiometric production of hypoiodous

1is acid. The compound 4, 4!', 4% methylidynetris {leuco
crystal violet) reacts with the hypoiodous acid to form
crystal violet dye. The maximum absorbance of the
crystal violet dye solution is produced in the Ph range
3.5-4.0 and measured at a wa-velength of 592 nm. The

20 absorbaﬁce follows beers' law over a wide range of
iodine concentration. Iodine can be measured in the
presence of max. | 50 PPM iodide ions without
interferehce.

25 " Iodide method: iodide is selectively oxidized to iodine
by the addition of potassium peroxymonosulfate. The
iodine produced reacts instantaneously with the

indicator reagent leuco crystal violet over the same



used for washing. 5 The following materials may be used to prepare a
triiodide resin in accordance with the present invention: a) Anberlite
401-S (from Rohm & Hass) a strong base ani o210 exchange resin in
granular form having the follow ng characteristics: support matrix -
styrene/ di vi nyl benzemenddtinns desonibed hpvevieusiansfoy -i08i06 Ifethods.
effective size (dianete 0..52 mm { ot al exchan e capacity - 0.8 neqg/m
working Ph range - 0 t'%“")fi' FoRine s %Fesuéﬁ fBPRi HR ?e‘f‘%‘%&’t“t’f@eaﬂd
[err] or less 20 b) [ gidgigesolid) ? glg_g (sfuli)g ELshs S%e tif h%)
c) Potassium i odide (chg id § .calcu et ?rom sher | en? é g'o 3
Water - ultra pure: Ohio&id&ﬁdrﬂﬁid}g. doubl e reverse osnosis (i.e. herein

sonetinmes referred to sinply as R O wat er) 41 e) Ethanol - U S. P. grade
(from Fi sher Bcientific) Using the above substances a resin cramed with
trijodide (i.e. a trllodl de | am backed resin) may be obtained as

adings were performed on a lkb spectrophotometer with

a lightpath of 1 cm and selected at 552 nm.

EXAMPLE 1: .STARTING MATERIALS PRETREATMENT:
10
i) Resin:
! The resin is water washed to remove undesirable elements
such as material in ionic form.' Thus, 100.00 grams of
Amberlite 401 S and 200 ml of R/O water are placed in an
i5 erlenmyer of 1000 ml. The mixture is shaken for about
3 nminutes and the water is then separated from the resin
by drip filtration using a wathman filter paper and
funnel. The resin is water washed in the same fashion
two mﬁre times. After the last water wash the resin is
20 drip dried (i.e. again using a wathman filter paper and
funnel) for 15 minutes.
The so recoveréd water washed resin is subjected to an
alcohoi.wésh to dissolve undesirable organic material
which may be stuck on the resin. Thus, the water washed
25 resin is immersed in 300.00 ml of ethanol. The resin
alcohol mixture is shaken in an ultrasonic bath (Crest

ultrasonic:1000 Watts - 20 1liter capacity) for 5

minutes. The alcohol washed resin is drip dried, again



5 indicated in the foll ow ng exanples. For the follow ng exanples, the
follow ng procedure for the evaluation of iodine [err] and lodide [err],
was conducted according to "standard methods,{or the exam nation of water

10 and wastewater 17e Ed.": 1odi ne nethod: mercuric chloride added to
aqueous el enent al i odi ueinglatvathhafafibserr papeet andyfimalsi s of i odi ne and
the stoichionetric production of hypoi odous 15 acid. The conpound

4, 4', 4" nethylidynetFhe ['Fésk’d srekl alsvrereysd r £xrn sthe t Alepkohypashrtbus
acid to formcrystal violet dye. .. The xi mum.absor hance_ of the st al

vi ol et dye solution i srﬁ?blb&%aa ifrffiaﬁewggeraﬂﬁih’é?%-s AFCa N eﬁﬁégugé washy
vavel ength of 592 nm gpfheygler is prRRILELANES LBl | oBECIRLhRL. OVeR
wi de range of iodine concentration. ™ lodine can be nmedsured i n the presence

of max. 50 sPPM i odali€chéDngashed h@sini isephaceacen 3h erlenmyé®df Iiesk
met hod: iodide is selectively oxidized to iodine by the addition of
pot assi um per oxynonosuk1@@@ ml) IR 23Rimde ofr BRI Makercatt40 idesrersanebsins)

with the indicator reagent_ ] e crystal violet over, the sane 42 .
conditions described p %ﬁ%%@%g%?'x%di'rﬁs RO TS PP AX Ry 1% SBaKER;

results fromthis procgdyng,angd Lok dpydmateh! SiiANGd HatM-SUPSIEACTd Ol
i odi ne concentration. :
second/water at 32 degrees c_:els_ius) for 5 minutes; the
10 water is:then removed from the resin by drip drying as
mentioned ab_ove. The water wash is repeated once more
and the resin is drip drigd (for 1 hour) as mentioned
above. The washed resin is now ready for use in example
2 hereinbelow.
15 -
ii) Iodine sludge containing water:
A mixture of iodine (I,) and potassium iodide (KI) is
prepared by mixing together, in an erlenmyer flask,
60.00 grams of iodine and- 40.00 grams of potassium
20 iodide (in both cases on a dry weight basis).
Thereafter R/O water .is admixed slowly drop by drop with
the mixture untf.l a metallic looking sludge is obtained
(e.g. with the addition of about 5.00 grams of water).

The obtained iodine/potassium iodide sludge is then

25 ready for use in example 2 hereinbelow.

EXAMPLE 2: LOW TEMPERATURE/PRESSURE PREIMPREGNATION CF

' RESIN WITH IODINE



5 Readings were performed on a | kb spectrophotoneter with a lightpath of 1
cm and selected at 592 nm EXAMPLE 1: STARTI NG MATERI ALS PRETREATMENT:

10 i) Resin: The resin is water washed to regove undesirable el enents such
as material in ionic form Thus, 100.00 grans of Anmberlite 401 S and 200

m of RO water are plrheecshuaoudnid@ine sludgel,| &90ainbaldbdvel .is Pli&ced

m xture is shaken for about 3 mnutes and the water is then separated from
the resin by drip fil &padi TP 89 ny Exleamyexnilask endpigeslewiy heatel. tdhe

resin is water washed_i sgnme fashion two nore tinmes. After the | ast

h .
water wash the resin Fggz%afntame_ddﬁ Freggees eelsdysi fichis? f¢va™harkA%n
filter paper and funngl)ef ?féeﬁf%gﬁg g?etﬁ _gf&%erzee% g\q%tser‘wwaﬁpg e

resin is subjected to an alco I'ssolve  untdesi rabl € orga

material whi gh may bewabHed wsinheob€finea ABUSbovdle 19k Bow NP TR @8 with
resinis immersed in 300.00 nM of ethanol. The resin alcohol mxture is

shaken in an ul t rasonFeebiadineCetudgaiinr 1301 granQPitbions gvfﬁfhzjlsi hiénutes
capacity) for 5 mnutes,_.The al cohql washed resjn js drip dried, again
43 using a wat hman fiPPE?‘Ipﬁjpﬁﬂ%Ll‘g’ef YAFBRY FRRiD ris Vithdp) Eheser dapRver

fromthe al cohol wash@dasx., The 500 ml Erlenmyer flask, containing the
| obtained star_ting mix (comprising the I,/KI mixture and
10 the washed resin - approximately 100 grams of each of
the startihg materials), is then ;ealed with a cork and
is placed in a shaking water bath (Yamato BT:-25) for a
period of 16 hours. The temperature of the water in the
shakilng-bath 'is maintained at about 20 degrees celsius
15 - during th:'_.s time period. At the end of the time period,
the Erlemmyer flask is removed from the shaking bath; at
this _point; the removed flask contains an preimpregnation
nix comprising impregnated resin and remaining I,/KI.
'The Erienmyer flask is sized such that at the end of
20 - this (initial) impregnation step', it is only 50% filled
with the in process resin, etc, i.e. there is a void

volume above the impregnation mix.
NOTE: If processing of the treated resin is stopped at
this point and the obtained resin is suitably washed, a
25 resin is obtained in accordance with the prior art i.e.

U.S. patent no. 3,923,665.

EXAMPLE 3: ELEVATED PRESSURE/TEMPERATURE TREATMENT



resin by a final water washing stage wherein the wash RFO water is

preheated to 40 degrees .cel sius. The 5 al cohol washed resin is
placed in an erlennyer flask (1000-nm) and 250 m of RO water at 40
degrees celsius - is added thereto. The wat @P-resin mixture i s shaken.in a

shaki ng bath (Yamata @‘E@kid%gkb%tfhthelgi-@ﬁ'rhf@r pras?@%‘%”‘%}:éﬁ@&% at r%%]pved
1 water is t rom

degrees celsius) for 5 mnutes; the en renpve

the resin by drip dryifrgmasthenishar¢fgabsath Fhe ViRicAudwagh tife r epeatgdy
once nore and the resin is drip dried (for 1 hour) as mentioned above. The
washed resin is now r dagyegnatigre mixexaoppeiingr dnnbegmated 5 riesjinl odhde
sl udge containing water: A mxture_of ,iodine [err] and potassium i odi de

(KI) is - prepared by TfPRHAY™Y ofpdffer 15; fhapged Ife‘ﬁ:r'rfer"°|"’-1ka;i‘b?‘,‘”-gBJL 80SHrIks
i odi ' . ) . hot ases
of iodine and 40.00 gi3HRePhy %%E?é?ﬁymﬁggs%? tnle28k n?x):él%rh c{} 8&851: by

on a dry weight basis). Thereafter \ rrs-adr s!‘S\‘M
drop with the m xture3uni inadisietlel)c | WOk Nghes ped@bratedRidiNgd (2ale,

with the addition of about 5.00 grans of water). The obtai ned
i odi ne/ pot assi um i odi &bes| Eulrnuyert hdhask is dispesdd fwithise ian ¢xtamhe 2
nerel nbel ow EXVPLE 2, ., LON TEVPERATURS) PRESSHRE, PEE| MPREGVATI O
RESIN WTH | ODINE ~ BEessure 9
water. With the autoclave (pressure) sealed about the
10 flask, the autoclave is heated. Heating proceeds until
an internal temperature and pressure of 115 degrees
Celsius and 5 psig respectively is reached. Once those
parameters have been reached, they are maintained for 15
minutes of processing time. Thereafter the autoclave is
is " allowed to slowly cool for 50 minutes of cooling time
(until the internal preésure is egual to ambient
pressure) before removing thé Erlenmyer flask containing

a (raw) product resin demand disinfectant in accordance

with the present invention.

20
EXAMPLE 4: WASHING OF RAW PRODUCT RESIN
The (raw) disinfectant of Example 3 is removed from the
25 autoclave Erlenmyer flask and placed in another 2000 ml

Erlenmyer flask. 1400 ml of R/O water at 20 degrees
Celsius is admixed with the resin in the flask and the

slurry is shaken manually for 3 minutes. The wash water



The aqueous i odi ne sludge, as obtained above, is placed in a 500.00 m

Erl ennyer flask and is slowy heated to, and nai ntai ned at 40 degrees

cel sius for a few mnutes. Once the-tenperatyre of the sludge reaches [err]
C, the 5 washed resin, obtained as above, is slowy adm xed with the
i odi ne sludge in 10. oasgrtamsrpaftwnﬁemw froh "Hee 143k IbyaldecahthiB€on.
washed resin is within the erlennyer fl ask. The 500 m Erl ennyer fl ask,
cont ai ni ng the obt ai n&bist washngtep xig coegrateidng tnorel Binkesmi xThee eantird 0

t he washed resin - imtely, 100 grans of ,each, of the starting
materials), is then sg' RFBJCY¥FLR 1 ReatRd tYipPabie® rP‘@bézhé’I@Fﬁﬁ Waches

bath (Yamato BT: - 25) %Qi— GydRd) 8de Qs Jengg QQH&% at Igedé &' atys é’fforrrl‘gh

water in the shaking bath 1s malntalin at a egrees celsi Us
during this tsme peri@dxt Alashhecyxl@ adnd henhén Maiper lw@dert ha B34 eq ?ées
flask is renmoved fromthe shaking bath; at this point the renoved f

cont ai ns an prei rrpregﬁ&ﬂ-isehsnf&rcﬁn@rl‘cﬁmgfaaipmgﬁ&t-edTihssmashad ﬁ.edﬁn& ng

[err] The Erlenrryer flask is sized such that at the end of 20 this
(initial) inpregnati oﬁ'e§1"8p i ¥hens TEAAY BPMFS1ed with the in process
resin, etc, i.e. there is a void volune above the inpregnation m x. NOTE:

| f processi ng of the treated resin is stopped at this point and the

obt ai ned resin i Examprabby WashiPARARIVE PHYSICAESDATAS Obtained in
accordance with the prior art i.e. U S patent no. 3,923,665. EXAVPLE 3:
ELEVATED PRESSUREhEERARATLRE TeEINE/MEFe examined with respect to certain

physical characteristics:

esi =2
Iodinated resin manufactured in accordance with the

15 " present invention i.e. as obtained from example 4 above.

Resin I-B :

Iodinated. resin manufactured in accordance with

teaéhings. of the prior art  (i.e. U.S. patent no.
20 : 3,923,665), namely as obtained from example 2 above

after suitable washing to remove elutable iodine.

Resin I-C :
Iodinated resin manufactured by Water Technology
25 Corporation in Minneapolis (a triiodide based

disinfectant resin).



45 The cork of the Erlennyer flask of EXAMPLE 2 renoved from the shaking
bath and i ncludi ng the obtained inpregnation m x conprising inpregnated
resin and remaining [err] is changed for a cork having a small 5

di aneter perforation passing therethrough (#7e. of about 3 mmin diameter).

Wth the perforated cargij‘[ié_péa,ce, the Erlennyer flask is disposed within a
(steam pressure) auto g wWith a suitable anount of water. Wth the

autocl ave (pressure) sealifghaboutedihe® Wanufacturdd ady Wateaut @ekbAnB1b
heated. Heating proceeds until an internal tenperature and pressure of 115

degrees Cel sius and 5Cprpgravigrecin Minpeapol bsic heelld @rsiert tbee Tyadenatks: s
have been reached, they are maintained for 15 m nutes of processing tine.
Thereafter the auteocl E¢BCRRULS: allowed to slowy cool for 50 mnutes
of cooling tigre (until the internal pressure is equal to anbient pressure)
before renoving the Erlennyer flask containing a (raw) product resin demand
di sinfectant in agCotHanexawpliést kA iphe sl own\vaiy | 8Bove 0 rESANPLidl be
WASHI NG OF RAW PRODUCT RESIN The (raw) disinfectant of Exanple 3 is renoved
fromthe 25 refapared| to axsHngebhg abdvendesigoationsedii . aird h&esi00D- ni
Erl ennyer flask. . 1400 ml of R/ O water at 20 degrees Celsius is adm xed
with the resin i® RESFl ask and the slurry is shaken manually for 3

m nutes. The wash water

10 EXAMPLE 5.1: - COMPARATIVE WET TAP DENSITY: _
The resins were examined in a drip dried state, i.e. the
resins were used after being drip dried using wathman
filter paper and a funnel (for a 5 minute dry period).
25 ml and 100 ml flasks were used for the study. The
15 flaskes were weighed empty. The flasks were then filled
with resin and were then subjected to a manual vibration
sequence (approximately 2 impulses per second for two
minutes) in order to settle the resin, the volume of the
settled resin was then noted. The density was obtained
20 by weighing a filled flask and subtracting the weight of
the empty flask so as to obtain the weight (grams) per
unit volume (ml) of the resin. The results are shown in

Table 1 below.
25

Table 1

Resin density



46 is thereafter renoved fromthe flask by decantation. This wash step is
repeated 7 nore tines. The entire wash cycle is repeated twce (i.e. eight
wat er washes per cycle) but using water at 45 degrees Celsius for the 5
next wash cycle and.then with water at 20 dé§rees Celsius for the |ast wash
cycle. The washed.j odine- resin is thgn,sgady [0 use. EXAVPLE S:
COMPARATI VE PHYSI CAL DATA: 10 The folTOW ng Téesins were exanined with
respect to certaim-ghysical characteristisgs:.gij@amn |-A : lodinated resin
manuf actured in accordance with the 15 present invention i.e. as

obt ai ned from exami e 4 above. Resin |1B600|gniimlat ed resin manufactured in
accordance with teachings of the prior art (i.e. U S patent no. 20
3,923,665), nanely as obtained fromexanple 2 above after suitable washing

to renmove el ut ablga,, iﬂg'-nggié&ﬂﬁhnggvk:O%@a%@DEﬁgﬂ?é manuf actured by

Water Technol ogy rporati o nneapo (a triiodide
based di sinfectant rewshe) same frocedure as described above for example 5.1
was used -except that the initial resin materials were

dried simultanéously for 12 hours at 55 degrees Celsius,

and placed in desiccant for 2 hours during cooling. The

10 results are showﬁ in Table 2 below.
l Table 2
Resin_ Desity
I-A 1.088 gm/ml
15 I-B 0.957 gm/ml
I-D 1.016 gm/ml

EXAMPLE 5.3: IODINE CONTENT:
1.0 gm of each of the different resins was boiled in 20
20 ml of water with a concentration of 5% by weight of
sodium thiosulphate. Boiling was conducted for 20
minutes whereafter the water mixture was set aside to
air cool for 12 hours. The resin was then recovered and
washed with 50 ml of a boiling water solution of sodium
25 thiosulphate. Thereafter the resin was dried in an oven
for 12 hours at 105 degrees. The.iodine desorbed resin
was weighed in each case and the weight diffefence was

used to calculate the % by weight of the initial resin



Resin |1-D lodi nated resin manufactured by Water Technol ogy Corporation in
M nneapolis, sold under the Trademark: Pentapure. 5 In the exanples which
foll ow the above resins will be referred to ¥S|ng t he above designati ons,
i.e. 1-D, Resin |- A etc. 100 EXAWPLE 5. 14 COVPARATI VE WET TAP DENSI TY:
The resins were exam pogrddbritedl b €Hid %ﬁ%t 8odiné rddtfeliesi e BESuLIELD
after being drip dried using wathman filter paper and a funnel (for a 5

m nute dry period). 2&reishkowh 160Tablé |ndedowere used for the study. The 15
fl askes were wei ghed enpty. The flasks were then filled with resin and were
t hen subjected to a manual vibration sequence (approximatelty 2 inpul ses per
second for two mnutes) in ord$ﬁ g settle the resin, the volune of the
settled resin was then noted & density was obtained 20 by

wei ghing a figl | edg % Ask and subtracting kﬁp‘}é?‘%ﬁgtl&é“{ém enpty flask so as
t e

to obtain the wel g (grams) per unit vol of the resin. The results

are shown in Tabfeal below. 25 Table 1 Resian7% density
48 I-B ' 32.4%
I-C 30.7%
I;D 36.7% .
10
NOTE: As may be seen from Table 3, the resin in

accordance with the present invention (i.e resin
I-3) has a substantially higher iodine content
than the commercially available resins or the
15 ' resin prepared in accordance with the prior art

(i.e. resin I-B).

EXAMPLE 5.4: _COMPARATIVE IODINE CONTENT IN WATER DURING
) STAGNATION: |

20 100.00 gm of each resin was mixed with 125 ml of water
in Erlenmyer flask which was sealed airtight. The water

mixture was allowed to stand 20 degrees Celsius for 7

days. A water sample was then taken from each water

mixture and subjected to a standard method for testing

25 water for the presence of Iodine using the Leuco Crystal
Violet Iodometric Spectrophotometer Technique so as to

obtain the "ppm" concentration of iodine in the water.

The results are shown in Table 4 below.



I -A 1.720 gnim 1-B . 1.480 gmm I-D
1.600 gnm 5 EXAMPLE 5. 2: COVPARATI VE DRY TAP DENSI TY: The sane
procedure as described above for exanple 5. 1,was used -except that the
initial resin materials were dried sinultaneously for 12 hours at 55
degrees Cel sius, and placed in d@shecqant for 2 hours during cooling. The 10
results are shown in Table 2 below. Table 2 Resin

Desity I-A Resin : bleed io@8%e undentSation Appm)

0.957 gmim 1-D 1.016 gnm'm EXAMPLE 5. 3: | ODI NE
CONTENT: 1.0 gm &f3each of the differeht? R ns was boiled in 20 20

m of water mﬁthI@ concentration of 5% q¥ ﬁﬁﬂght of sodi umt hi osul phat e.
Boi | i ng was conducPed for 20 m nutes rdditer the water mxture was set
aside to air ggcool for 12 hours. The resin was then recovered and washed
with 50 m of a boiling water solution of sodium 25 t hi osul phat e.
Thereafter the r¥3OTB:was dks emay nbenseesnfrom tabheurs &hel(esdegrafesthehe
i odi ne desorbed resin was wei ghed in each case .and the wei ght, difference
was used to cal cul ate the PFeRPRteigNention Fesin: Iak) hag @ sigpjficantly

lower iodine bleed lose into water than the

commercial product (resin I-D).

10
EXAMPLE 5.5: . RESIN SIZE STUDY:
Two grams of dry resin was examined with a microscope having
a micrometer séale system and sized by eye. The results are
shown in Table 5 below.
15
Table 5
Resin b . size (ie. approximate effective
diameter size) -~ lowest to highest
AMBERLITE I 401 S | 0.35 mm to 0.52 mm
20 I-A 0.60 mm to 1.20 mm
I-B . 0.40 mm to 1.00 mm
EXAMPLE 6

Simultaneous tests were conducted to compare thg
25 antimicrobial activity of a disinfectant resin in accordance
with the preseﬁf invention (resin I-aA, above) and a prior art
disinfectant resin (resin I-D, above). A series of batch

solutions was prepared; each batch solution contained a



represented by the active iodine renoved. The results are shown in Table 3

below. Table 3 5 Resi n % by weight iodine I-A
43. 7% 1-B 32.4% | - C51 30. 7%
|-D 36. 7% 10 NOTE: As may be seen from Table

3, the resin i} gerahtdonisr Jirddankibf. PreStcn B¥ERELON dds QivEaLA hméa
has a substantially higher 1odine content than the commercially available

resins or the 15test portions rsesthapritjceniparataineoteésnsecould beheapried
art (i.e. resin |I-B). EXAVPLE 5. 4: COMPARATI VE |1 GDI NE CONTENT I N WATER
DURI NG STAGNATI ovutzegamst earhooHhgnresins @t Fbgusﬂmﬁa%maj TREPACER%E i

of water in Erle r sk _whic {ha s . seal e Lrti thﬁ e _wat

was al | owed to s&%& é@?e%t %Agiaﬁ'é: P‘d"'?gﬁ%&'s% é‘F‘esaﬁng‘ V\tng hen

Laken from eagh el ofX ke 1809 134DEECT Ok Onine ! ARGIRI SRt o0sh T9F tne

testing 25 water for the presence of lodine using the Leuco C}ystal

Vi ol et | odonet ri reSiest waphaippoeted e @hpegpectsive$ikedobédidonfigurapidtn

concentration of iodine in the water. The results are shown in Table 4

bel ow. (i.e. the resins were disposed in a cylinder 1 cm high having
an internal diameter of 3 cm). The respective test solutions
were allowed to pass downwardly through each of the resins in

10 the same fashion and at the same flow rate (i.e. the test

conditions were the same for each res;n) The tests were

carried out at ambient conditions of temperature and

pressure. The microorganisms and test results were as
follows:
15 a) A 1lyophilized strain of KLEBSTIELLA ~TERRIGENA

(A.T.C.C. 33257) was rehydrated in phosphate~buffered
saline (PBS) and was sﬁbcultivaged in order to obtain a
broth with a bacterial density of 10° cfu/mi (cfu =
colony forming units). The broth was treated to obtain
20 _ media free monodispersed bacterial cells. The bacterial
solution was then diluted in water to provide the test
batch solution at an initial concentration of 4.8 X 107

. cfu per 100 ml.

25 Microbiological monitoring of the test water was done
throughout the experiment. Sampling of the filtered
water was done at intervals prescribed by the:

U.S.E.P.A. (protocol section 3.5.1 d 1(b)) with the



50 Table 4 Resin bl eed i odi ne concentration (ppm 1-A

1.7 ppm1-D 2.5 ppm 5 NOTE: As may be seen from
table 4, the resin of the present invention % esin 1-A) has a significantly
| ower iodine bleed | ose into water than the mrerci al product (resin |-D).
10 EXAMPLE 5. 5: RE - : iy ned .,
with a mcroscope havﬁ%kb?%c?g#egggrggs%rﬁéﬂgggg LknsEELLA \Q%}c?}?@%%g
results are shown in Tolle edibebAVes Brahddka@ BMefiesdd) for the examination of

Size (ie. approximate effective dianeter size) - |owest to highest
AMBERLI TE | 401 S water apd3gashevatdx 5ppm9207 to-9%-99.
0.60 Mmto 1.20 nmm1-B 0.40 mmto 1.00 mm EXAMPLE 6

Si mul t aneous tests were conduct ed to conpar e t he 25

antim erobial activi tyn of gi\éil s'g{@,)gito}nt éoesg n i.rrl1 ac%&&x’ t bf \I] ESG NA
present invention (resin I'-A; above hd arb_ﬁ(f'fl S t F
(resin 1-D,above). Apeiice, 05308y FNagohnt 1ANSI MR AHRREE10R20E RABCR

sol uti on contai ned a

107 per 100 ml was passed through the fixed bed of each
resin at a flow rate of 125 ml/min to 200 ml/min. The
.treated volume of solution for each resin was 150 liters
10 in total. 'Sampling of the effluent or treated solution
was effected at intervals corresponding with a
predetermined percentage of the test portions having
passed through the resins. The results are shown in
Table 6a below:
15 N
Table 6a
Total % of test Microorganism concentration in test
solution passed effluent for each resin type (cfu/ml)
through the resin :
20 ' _ Resin I-D Resin I-a

0% e eeenenenenenncsssesseeses0/0/0uuuuescscarasacncesss0/0/0
25% . cceeccccncceccanaceneees0/0/0uerencsacncccccasesa0/0/0
25 50%..cieieserecncncncaceeses0f0/0uaeenatnenenanacnnns 0/0/0
60%ceeccecosossescaccseseessD/0/0cercecnccccccnneesaadf/0/0
L2 T 127 P 0/0/0
90%ceeutereeocsasoccacasnesssa0/0/0iacenccaccnecnnaness0/0/0
100%. s ceeoecesoccsancnceeese0/0/0uenesnsecseenceneessd/0/0
30

As may be seen from table 6a the destruction of the

bacteria was total in the case of each resin.



51 different m croorganism A batch solution was divided into test portions
so that the conparative tests could be carried out against each of the
resins at the sane using a respective testogortion of the batch solution;
the volune of the test 5 portions was 15 fiters. The same anount of
each of the resins wagy SpRp I nja Hegheck \g-kbxe d | Qyr gt.i
(i.e. the resins were )di spo_—%f#alcyﬁ r?ggrEl\&?mfsh?(gﬁv%:v?ﬁggi;é\&?ntg%r%;I

di ameter of 3 cnm). Thiypresliezetd tellet!, sdhyidratedwdne pEd,oVenAdt Qrip@hS on
downwardl y through each of the resins in 10 the sane fashion and at the
same flow rate (i.e. PhEfalesgreenaranksys (RSHE kidneyapel ¥ froachheakimgnd The

tests were carried o at_.anbrent..cqonditions of _tepperature _and _pressure.
The m croor gani sns aﬁ%dr?pepslterr ggﬁﬂ%"%ﬁer‘gkgg 1!”0%‘?‘6 ! ufgec' 5%5'“8;1'%311 '

| yophi1ized sstrain  gf)edfleFBIHEL hCEMAcbduredviar £33284) -
rehydrated i n phosphat e-buffered %ﬁ?}%&g%?PgE%@gnﬁum%s sﬁgcé télgv% e ﬁ'anm
order to obtain a broihcenténerditicieresl 3dansie’y f AOSodispdsedCivirion
colony forming units). The broth was treated to obtain 20 nedia free
nmonodi spersed bact er i Barieistles pehenbactBnough ¥ires ivas wddedhta aiheldihg n

t t i de th t bat | uti Lnitl trati f 4.8
X107 cfu'per 100 m . E9A o5 oBaiR A GePReRLFREIoMSH AbPRRGE of AdcPTRder

wat er vas done t hr oughokdr el SHPYdsEBAtch SATRLbAYH LB khs SEGh R o

was done at intervals prescribed by t
10 units).

The assay technique consisted of inoculating healthy BGM
cells with a small amount of filtered water at regular
intervals. 1If a virus particle were present, a plaque
15 would be observed on the cellular bed thru the gellified

maintenance media which contained a vital stain.

A test solution containing Poliovirus 1 (A.T.C.C VR-59)
at an initial cbncentration of 1 X 107. pfu per liter was
20 passed through the fixed bed of each resin at a flow
rate of 125 ml/min to 200 ml/min. The treated volume of
solution for each resin was 150 1liters in total.
Sampling L.of the effluent or treated solution was
effected at intervals corresponding with a predetermined
25 percentage of the test portions having paSsed through

- ‘the resins. The results are shown in Table 6b below:

Table 6b



US E P.A (protocol section 3.5.1 d 1(b)) with the 52 menbrane-filter
techni que for KLEBSIELLA described in: 17th edition of Standard Methods for
t he exam nation of water and wastewater, pp. 9-97 to 9-99. 5 A test
solution containing KLEBSIELLA TERRI GENA*A. T.C. C. 33257) at an initial

concentration of 4p& X 304¢PELs100 M ‘PSSBEE‘Q j@{ the fixed hed of
each resin at a fgmgiq;,ppﬁgsgg m/m \r,:@f%-g rgeggnnty eg,f‘g e%%&ﬁﬁ’%ﬁ
of solution for efmfougsithewkesiH0 liters 10 ~_in7total. * 3anpling of
the effluent or treated solution was ef freséf Bipintervals corr eseingdizng
with a predet®rmTedpercentage-of-t-ire-test-pori-i-onrs-having-passed-+h-cu4gh
the resins. The r¥&ult-s-are-showr in -Fabke-8A0 M ow- -15.Tabl e. 6a Td/@/0% of

t est M cr @sgani.sm.concenssati.qn.i 0. beefo sal.uti.on, passed. . . .o/0/0

effluent for eachygegesin type (cfu/nl) throug}]o}o(?e resin 20 - 0/0/0

Resin |I-D R = =TT ¢ M R 107 Sk 07 At /(0 A

. 0/0/0 25 % 608 e erenrenrrenneets@f@F0:0/0/0cercennnnnisss.  0/Q0GO%D

......... 10. . .75%- ..'.QO/OOLOCl‘..-.-.-.-.-.-.‘..06%&.705%".%'lI..“‘VC'Q'.'.'O '0/0

0/0/0 .o 903.0/.9.0.90% ;s civivnn 0070, 0000 OO D0
100%...-..Q..'...l.....l.l..lo/o/o.l.-...'.".. ..... onO/O/O

As may be seen from table 6b the destruction of the

15 Poliovirus was total in the case of each resin.

c) Rotavirus (A.T.C.C VR-899) was obtained , rehydrated
in PBS, and grown on A-104 cells obtained from IAF. The
method used to obtain the diluted poliovirus above was
20 used with respect to the rotavirus. The yield for
rotavirus grown on MA-104 cells was 2x10° pfu/ml. After
dilution in the holding tank the concentration of the

virus 'was 1 X 107 pfu per liter.

25 The assay techniques were similar to those used for
poliovirus, only the cell type and vital stain changed
since they are specific for each type of virus. -The

same sampling strategy was applied.

30 A test solution containing Rotavirus (A.T.C.C VR-59) at
an initial concentration of 1 X 10’ per 100 ml was

passed through the fixed bed of- each resin at a flow



100% . ......... ...... o/0/0 ....  ........ 0/0/0 30 As may be seen
fromtabl e 6a the destruction of the bacteria was total in the case of each
resin. 53-b) Poliovirus.1 (A T.C C'VR-59)g4vas obtained as a | ypholized
pellet, rehydrated in PBS, and grown on buffal o green nonkey (BGVW ki dney
cells fromthe Armand Ftgppfei2$ mult/mint o (208FklfninavZhe Qushaned Sbaanarsk
cell 5 culture and virol ogical procedures were used to obtain a
concentration of 3 x 13X HHWonEeF s@eLBekeAIM oWaParkSoc| titers #n. ®kalgh

virus was added to a ' tapk t.9 obtaLnh a conceniration of about 1 X
[err] pfu per liter fgér)éﬁféq\ges l§ba"'tq'cen Sgkgﬁ'bth @t u Ee?)"rﬁu«?PleFﬁ?ﬂg“ﬁf
units). The assay techaffuif 006 intedvais 'é&@ffaéﬁaﬁd%&%%#ﬁ@p?@/&&ﬁ%e th
a small amount of filtered water at regular intervals. If a virus particle
were present, 5a pl aquepsiicentage ofiotthe besbhsertiethsohatrifg cpassddrtiashdhhr u
the gellified maintenance nedia which contained a vital stain. A test

sol ution containing PoF®Vesi8s: (Bher xesulyr- 30§ showh imTapde 6c below:
concentration of 1 X [err] pfu per liter was 20 passed t hrough the
fixed bed of each resin at a flowrate of 125 m/mn to 200 M/ mn. The

~ treated volunme of solution for each resin wagadpd ddters in total. Sanpling

of the effluent or treated sol ution was

Total % of test Virus concentration in test effluent
10 solution passed for each resin type (cfu/ml)

through the resin
' Resin I-D Resin I-a

15 25%.0......_.I‘.t;qooocool-..t.o/O/_o....on.-....-..o-00-0/0/0

TR « 1217 1 T ceeeen ..0/0/0
60%.eecncerccenecccccecssese0/0/0ieuuccrreanaannnanss0/0/0
- 3 P+ 747 4 P ..0/0/0
90% e eeueascecccsacncncaneeoa0/0/00eecncennncrnncanens 0/0/0

20 106%..-..Q..ooo..olc..l.....oo/o/o-looa.o-.c..o.-o.o-oololo

As may be seen from table éc the destruction 6f the

Rotavirus was total in the case of each resin.

25 EXAMPLE 7
An iodine bleed test was conducted on the Resin I-A and Resin
I-D mentioned above. The tests were conducted as follows:
A pressure syringe was filled with 20 grams of resin
(inner chamber of 3 cm % 13 cm). Using a peristaltic
30 Pump 750 ml/min of R/O water (sterilized) was pumped
through the syringe; the_resin being maintained in the

syringe by suitable mesh means. The total water passed



effected at intervals corresponding with a predetermn ned 25
percentage of the test portions having passed through the resins. The

results are shown in Table 6b bel ow Table Gh 54 Total % of test

Virus concentration in test effluent solution passed - for each resin
- type (pfu/l) through £heouds thdRewsinl whs 5 liters. Resin I-A [err] As

may be seen fromtable 6b the destruction of the 15 Pol i ovi rus was

total in the cas®hef resqlitsesifnthe) tiegtaviares giteh. @nCtle 8FRphwashaosint dimed
, rehydrated in PBS, and grown on A-104 cells obtained fromIAF. The nethod
used to obtain tlﬁegureuledlw P dgodinpoin eESluEmnt vs totaéeuoww watsyect

to the rotavirus. The yield for ,rotavirus grown cells was rr]
pfu/m . After di PREF8H "F'%F‘?‘?’%‘ K&§EdRng ThenRle % ﬁﬁi’l’cgﬁﬁ? ¥Ret QI%

1 .X 107 pgf
tho 5 up§?58h| E%anagéf 1° ine reFz)type and Vi taﬁ?Ztal nc ange?m nce

t hose used for Vi rus e cel

they are specifi ¢erbate@agatéy Rﬁft@r Yakding ol RatANBEi HHeStésingy Was
applied. 30 A test solution containing Rotavirus (A T.C. C VR-59) at

an initial concentration of 1 X 107 per 100 ml was passed through the fixed
bed of each resin at a flow
EXAMPLE 8
The bacteriocidal longevity of the Resin I-A and Resin I-D
10 were determined for purposes of comparison. Two fixed resin
bed devices were provided, one device loaded with one of the
resins and the other device loaded with the other resin; each
device was loaded with 75.00 grams of a respecti\}e resin.
The tests for each resin bed were conducted simultaneously.
15 For each resin bed, the solution to be treated was passed
therethrough at a flow rate of 2.0 litres per minute, with an
initial concentration of Klebsiella Terrigena 1 X 107 cfu/100
ml. The effluent was tested at intervals for the presence
of viable bacteria. As may be seen in the graph of figure 2,
20 the volume of contaminated solution at which bacteria start
to pass thréugh the prior art resin (i.e. Resin I-D) is
significantly less than the breakthrough volume for the resin
of the presentuinvention (i.e. Resin I-A). From figure 2 it
may be seen that the bacteriocidal activity of the
25 disinfectant resin of the present invention (Resin I-3A) is
.superior to that of the known resin (Resin I-D), i.e. the

Resin I-A has about a 16% superior antimicrobial activity in

relation to the amount of water treatable by a given amount



55 rate of 125 m/mn to 200 mM/mn. The treated vol une of solution for

-each resin was 150 liters in total. Sanpling of the effluent or treated

solution was effected at intervals corresponding with a predetermned 5
percentage of the test portions having passé&¥ t hrough the resins. The

. results are shown in Table 6¢c bel ow Table 6¢c Total % of test Virus
concentration i nofe8fisdpfegbant Mesingg| utj on passed for each resin
type (cfu/m) through the resin Resin I-D Resin I-A[err] As

may be seen fromtable 6¢c the destruction of the Rotavirus was total in the

case of each res E&%g%h 9f hEati &ﬁ%@‘?‘m#{ﬁﬁd oeCEhe Wi seMdva{Eft Ooh

the Resin |I-A an sin |- nti1oned above. e tests were conducted as
follows: A pressure syringe was filled with 20 grans of resin (inner
chanber of 3 cmx 13 cm. Using a peristaltic 30 punp 750 m/mn of
R/ O wat er (stSeri Rnzdddinategurpeint (Resigh X3 )swasngeepanedr Eol howbnaggthe
mai ntai ned in the syringe by suitable nmesh neans. The total water passed
procedures of -examples 1 to 4 except that for the resin,
Amberlite IR-400 (OH') (was used and for the procedure of
example 3 the elevated temperature and pressure conditions
were set at 121° C and 15 psig respectively. Resin I-A' was

10 used in the following examples.
EXAMPLE 10: COMPARATIVE IODINE CONTENT IN EFFLUENT AIR

Two cartridges as illustrated in figures 3 and 4 were
i5 prepared. Each cartridge contained 50.0 grammes of dary
(granular) resin (i.e. and no activated carbon bed). One
cartridge contained Resin I-A' and the other contained Resin

I-D.

20 The cartfidges were each disposed in a system as illustrated
in figure 5 but which did not contain any atomizer indicated
generally by the reference number 7. The system included a
housing 8 for defining an air path and had an air inlet 9.
The resin cartridge 1 was disposed at the outlet of the air

25 path. The air leaving the ca_rtridge 1 was directed by
appropriate tubing to a collector station 10. The system
inc_luded a vacuum pump 11 (but not the air sterilizer systém

12) for drawing air from inlet 9 through the system.



56 through the resin was 5 liters. The results of the tests are given in
the graph shown in figure 1; i.e. ppmiodine in effluent vs total vol une
wat er passed through resin. The bleed-test-results as shown in the 5
graph conpares iodine [err] and iodide [errP8 n effluent of treated water

. after passing thrqu of the.resins. T rirocidal, .
| ongevity of the&&eg %&ﬁ? °“ari‘d2’£§fh§?e.é ng%g%gacﬁa]t%rp%g?gg #‘grﬁ%%litploosnes
of conparison. Tuoglixesh rﬁ%,nebedkdﬁw PR ‘O'S&_ﬁuﬂr;]ﬂm:d%‘éti_‘}aﬁeéeé’éfé‘s to
| oaded with one of the resins and the other device loaded with the other
resin; each devi deawesutsiattedin {indicatedgbpntheoargaowespedintoethetsusitiee
tests for each resin bed were conducted sinmultaneously. 15 For each resin
bed, the sol utiofi-t oThe aivapessetsthrenghd theecarkridgd htas shawm kit £hef

2.0 litres per mnute, with an initial ﬁoncentration of. Klebsiella
e

Terrigena 1 R [ ePFFO¥Fu/f00 The 1Rir oAPRYLRY e (et dge i ¥pFaldeor
the presence of &F@Qlﬁ?@a&é e&{ﬂea'coﬁﬁg?&b%tﬁ%e& . h?rhg.rggpt%ﬁ%é%%gcshs%

20 the volune of contaninated so Ion ni"ch bacteria’s

through the priogo2llect8si stdti®n RES| Nndpibyeds Shani fd Cagkkye! ess1idadbet he
br eakt hr ough volume for the resin of the present i1nvention (i.e. Resin
|-A). Fromfigusel@tionnhy Deommeisingakicnbdebzeversecosmbsixtwatidyy, df.e.he
25 di sinfectant resin of the present invention (Resin I-A) is superior to
that of the knp\AB/P_eg'laﬁeFReé-Pn _D)°,°1i1.e§_1=°t-'h§tR§§Ph oA h@drapRaviagl dhe
bl e baOn ;ﬁgg Sléﬁg‘g;%gééi‘/m{ N $be3Beb? pREeEIPHN ofih B bump 11

and was exhausted to the outside air.

Using the above described system, each, cartfidge was
submitted to an air velocity therethrough of 0.7 Liter/per
15 minﬁte for a period of 50 minutes. The collector station 10
inc;luded 50 ml purified R/O water (the water was then
subjected to standard optical coloration techniques (i.e. the
Leuco violet technique as referred to in example 5.4 above),

to determine the total iodine i:ontent) .

20
The results of the tests are shown in table 10a:
Table 10a
Resin type _ total iodine (I,)
Resin I-A!' 0.4 ppm
25 Resin I-D 1.1 ppm

The results of the tests as shown in table 2a means that each

gramme of both of the resin types will add a definite amount



57 of disinfectant resin. EXAMPLE 9: Preparation of Resin I-A of the
present invention 5 An iodinated resin (Resin I-A") was prepared

foll owi ng the procedures of -exanples 1 to 4 except that for the resin,
Anberlite IR-400 (OH) (was used and for The procedure of exanple 3 the

el evated tenpegat %&iﬁé‘%oo'i:ﬁﬁsléf?l@é}{p'atik-c,’”ﬁ_ai&@i)ﬁ SPlindlichebal i eshe S
psig respectively. Resin I-A was 10 used in the foll ow ng exanpl es.
EXAMPLE 10: 1Q@PARATI VE | ODI NE CONTENT | N EFFLUENT AIR Two cartridges as
illustrated in figures 3 and 4 were 15 pr epar ed. Each cartridge
cont ai ned 50.0 grammes of dry (granular) resin (i.e. and no activated
carbon bed). One cartridge-contatqu 5@ in |I-A and the other contained
Resin I-D. 20 The cartridges wet&% di sposed in a system as
illustrated i npgLLour but which di t g ' Idi.cat ed
general ly gy tﬁéé?{gfapzence nunber 7.ﬁ_ldr}ﬁeﬁes32{)6%#%%?%(1%%9;&%{15%&;8 for
defining an airepahhrsad had an air inl e.o2 MHeemdygsin cartridge 1 was

di sposed at the outlet of the air 25 pat h. The air |eaving the
cartridge 1 waBe@iRektRd by appropriateO-@BLn¥of®/gxcol | ector station 10.
The systemincluded a vacuum punp 11 (but not the air sterilizer system 12)
for drawing air frominlet 9 through the system

Thus, for example, if a gas mask cartridge as discussed above
10 contained 50.0 gm of iodinated resin, the resins would emit

the level of iodine set out in table 10c below

Table 10c¢
Resin type . iodine (I,) release
15 Resin I-A® 0.7 Mg/m® (= 50 gr x 0.014 mg/m’/gr)

Resin I-D 1.5 Mg/m® (= 50 gr x 0.031 mg/m3/gr)

The YCommittee of the American conference of governmental
industrial hygienist." emits the nthreshold limit value" or
20 T.L.V. for comnon chemicals. The iodine T.L.V. is 1.0 Mg/m’
for air analysis for human breathing during a periocd of 8
hrs.
Thus, while the Resin I-D releases 50% more iodine than the
maximum T.L.V. indicated above, the Resin I-A!' (of the
25 present invention) releases iodine at a level well below the
T.L.V. The Resin I-A' could thus be used without an iodine
scavenger; this would, for example, simplify the construction

of a gas mask cartridge. The known Resin I-D on the other

- o 41 e e Seiat e




58 In operation a cartridge 1 was rel easably placed in position (e.g. snap
fit, etc.) and the vacuum punp activated so as to draw outside air

(indicated by the arrow 13) into the -housing 8. The air passed through the
cartridge 1 as shomn by the 5 arrows 14. 80 The air | eaving the cartridge

1 th di d, t al.l ect t 10. t th
CO}N|aZCt o(ranstia'[:a : O‘f’rﬁ%ﬁg‘é& o ?o%“lﬁce)qéo”’gla Feggf‘ﬁ?l eém35s°r€ of
(conpri sing douqﬁerﬁvegéﬁgﬁﬁ%s %C‘(’)\?teracﬁlv‘itegl Qi) t8 G Iear_-or

station 10. aving [ector station 10 thereafter passed

t hrough the punmeessatywdsdenbanstac tieviele outside air. Using the above
described system each, cartridge was submtted to an air velocity

t heret hrough of 0.7 L|ter/per 15 mnute for a period of 50 mnutes. The
coll ector station 10 included 50 m_ pyrified RFO water (the, water was then

subj ected t @ st FRddFEFoplical TRE oREELBN ?e’b'hn?‘ﬁﬁe§eﬁteé Y | @dESerpBE et
technique as referred to in exa Ie54above) d t
i odine content). 20 The resul t%gg THIVISFS a‘%neé (s}ho%g‘l%&%}gtbl %%Tégr:t%?ﬁﬁl e
10a Resin type tot gbyr i gk %%e&%.&&lza@féhrbf “dir.
0.4 ppm 25 Resin |I-D 1 ppm The results of the tests
as shown in table 9a neans that each gramre of both of the resin types wll
add a definite amunt :
EXAMPLE 11.1: Direct contact sterilization study
10
Resin I-A' was evaluated for its biocidal capacity on direct
contact with Klebsiella Terrigena in relation to a time
reference and a humidity content variation; namely water
content variations of 110%, 50% & 0% (relative to the weight
15 of dry resin) and time variations of 2, 5, 10, and 15

seconds.

After preparing the three resins with their respective
~humidity content 25 glass rods were sterilized. A vial
20 containing 25 ml of the inoculum (Klebsiella Terrigena: 10°

x ml) was also prepax_:'ed.

The testing proceeded as follows with respect to the dry
resin. A glass rod was immersed in the inoculum and then
25 immersed in the dry resin for 2 seconds. The glass rod was
then washed in 100 ml phosphate buffer to wash out the
microorganisms. Following the standard method for evaluation

of water, the collected sample was then.plated and incubated.



59 of iodine to the effluent air, nanely as indicated in table |ob. Table
|l ob 5 Resin type lodine [err] release per gramresin Resin
- A ' 0.014 My/ nB/gr Resin I-D 0.031

My/ nB/gr Thus, for exanple, if a gas nask céltridge as di scussed above 10

. contained 50.0 gmof iodinated resin, the resins would emt _the |evel_ of

i odi ne set out i|iPhinPpreasungwWa® thenrepratrdsfert fpel0 and 15 secondgyi ne
[err] rel ease 15 Resin |-A 0.7 [err] (=50 gr x 0.014
[err] Resin I-D 1.5 [err] (=50 gr x 0.031 ng/n8/gr) The
"Commttee of t | Sl r n ' [,al g4

hygi enist." em '?ghégét hr(als%gg’{a Flmﬁqstﬂf'/%%ﬁ grrgi'zlioﬂf:lg %?ﬁﬁﬁ%%rdlcfofn?r%ﬁt
chemi cal s. The h@fidityl .dontentSbatBhésréf HewinaTraanal yreée sl tyiea the
breathing during a period of 8 hrs. Thus, while the Resin |I-D rel eases 50%
nmor e i odi ne Bhantesie ameishewnT ib. Vabledliad ed above, the Resin I-A (of the
25 present invention) releases iodine at a |level well belowthe T.L.V.
The Resin |-A" could thus be used w thout an iodi ne scavenger; this would,
for exanple, sinplify the construction of a gas nasgagfgt{igge. The known
Resin |1-D on the ot her

number of viable microorganisms per time period

v 2 sec. 5 sec. 10 sec. 15 sec.
10 % humidity
110% 16 0 0 0
50 % 23 1 0 0
0% 67 15 0 0

15 As may be seen from table lla, the Resin I-A' whether wet,
humid or dry destroys large quantities of resistant bacteria
in direct contact, and this destruction occurs ‘on a

relatively rapid time base as demonstrated above.

20

EXAMPLE 11.2: KLEBSIELLA TERRIGENA ERADICATION STUDY: AIR
FLOW.

A study was done to evaluate the biocidal effectiveness of

25 dry Resin I-A' versus Klebsiella Terrigena.

The system used was the system illustrated in figure 5. The

system included an atomizer 7 (of known construction)



60 hand could al so be used but it would require sonme sort of iodine
scavenger (e.g. activated carbon) to obtain the necessary iodine T.V.L.

l evel . 5 EXAMPLE 11: The Resin |-A" wasgtested with different

m cro-organi sns under different conditions for the sterilization of air.
EXAMPLE 11.1: D r@fépssutl dnt ash@idirng 8t ppovidddiywitl &eHit bplningss. The
evaluated for its biocidal capacity on direct contact with Klebsiella
Terrigena in rel asysten chadt pnyacetmr pnop aad farht!:medﬁlysmen?@ﬁntvarfl atiiron;

nanely water content variations of 110% % & 0% lative t . wei ght
157 ot ey resi rgPERREH the %m.o?&e SeSencinclted o A% sBaRALLISE di

preparing the thresng ey Ay H%ﬂﬁ} Conﬁ%tide%@sd'ﬁi/ 1909%9%035 ¢.ass

rods were sterilize ocul um

(Kl ebstella Terri ﬂ@dﬁl@es [i8y §hn¥r M Janederahsd ﬂfirmaar@ﬂ-.n Hpoutest 5 gl igeprded
as follows wth respect to the dry resin. A glass rod was imersed in the

i nocul um and t henof5Resimierdd'gd the sher iiizercdias ﬁoraizrsi-mmﬂdsand Tt lgitass

rod was then washed in, 100 ml phosphate buffer to wash out th
mi croor gani sms. FOr oM igPRHE @'t%ﬂﬁ’@&r FhreCREGT 19 é'va’r%aqe?%‘r?r’(?fte\ﬂatbé(r tehhe

col | ected sanpl el%ﬁ; dé‘lgq,p' at ﬁ%aé‘“gtbﬂﬁk'é’@t 0. contdiieh PRACCHHLEMER Lken

repeated for 5, seco
lebsiella Terrigena: 107 x 100 ml). For the test, the air

10 flow at arrow 13 was set at 30_1iters per minute and the air
inflow at arrow 17 for the atomizer was set at 8 liters per
minute; the atomizer 7 injected mist or spray 18 of inoculum
into the air in the air path and the inoculated air then
passed through cartridge 1 as shown by the arrows 14.

15 |
A cartridge 1 as illustrated in figures 3 and 4 was prepared
using dry Resin I-A' (65.0 gm giving a bed depth of 1.15 cm).
The cartridge 1 was submitted to an injection of a total of
10 ml of inocq}um over a time period of 15 minute. Sampling

20 was done at 0 minutes, 7.5 minutes and at 15 minutes. The
samples were collected in a standard impinger as shown in
figure 5. After, ﬁrocessing 100 ml of the water from the

- impinger on ﬁicrobiological paper filter and incubation, the
results show total eradication of Klebsiella Terrigena. .

25

EXAMPLE 11.3: BACILLUS PUMILUS ERADICATION: AIR CONTACT.

A study was carried out using the system shown in figure 6.



The procedure was al so repeated for the two other different humdity
content batches of Resin I-A". The results of the 5 test are shown in table

1lla. Tabl e 1la nunber of viable mcroorgani sns per tine period 2 sec. 5
sec. 10 sec. 15 sec. 10 % hunmidity 430% 16 0

. 0 0 50% 23 1 0 0 0%
67 15 Yo -the gxtent that o’"i%bersAs“rra'@h%es%"é"e?{“ 3%t ta%1 8289425t he

Resin [err] whetdjfse dsled“irﬂ he' s g&i‘.e giiﬁ cﬂ%ﬂ‘ﬁ?u‘r%i 85 fhe same

resistant bacteria in rect ceontact structl n occlrs on a
relatively rapi dedfdfferRas auiSrdPstdysd mbadtabm&tﬁ@ EXaMPate Idarks. The
KLEBSI ELLA TERRI GENA ERADI CATI ON STUDY: AIR FLOW A study was done to

eval uate the biomainﬂdiﬁﬁananceebesweem 8e systemRad figufte $empdsthat of
Kl ebsi el |l a Terrl na. The system used was the systemillustrated in figure
5. The systefn ‘Hﬂ%d 5an15at6h¢§erthq PHFERMOVIE c€#&ﬂ?€mﬁ$on¥ses 62

di d h Q th Th t had
Vacium purp 11 ?%f»'%‘ waaiealchien poe? 10, FRIGH o SpeminrorRaatyeran

ol uded an ai T Al AFAg A8le HarA9TRGLSLDOeA NP1 Gl qusl%aﬁeaeaeal gh by

place in any (known) suitable fashion.

10 An inoculum 20 of the thermophilic bacteria Bacillus Pumilus
was prepared and injected at a concentration of 10%/litre of
influent air. A cartridge mask containing 65.00 gm of Resin
i-A' was prepared as for the previous example. The test ran

for 30 minutes.

15
All effluent (velocity at arrow 13 being 30 litres per
minute) was collected on the microbiological filter paper 19
(from millepore), then lain in a T.S.A. (trypticase Soy .Agar)
and incubated. the results showed total eradication of
20 acillus Pumilus.

EXAMPLE 11.4: BACILLUS SUBTILIS STERILIZATION IN AIR FLOW.

This test was performed with Bacillus Subtilis in a mixtﬁre
25 of 40% active bacteria / 60% spores. The system shown in
figure 6 was used with the cartridge comprising 50 grams of
Resin I-A' (giving a bed depth of .85 cm). The controlled

concentration of processed air was 55 bacteriological units



5 inches in inner diameter and filled with about 1.5 kilograns of Resin
|-A; the sterilizer has an air inlet and outlet. The air path through the
cartridge 1 is designated by teh arrows 14. The atom zer 7 contained
an inoculum 16 (Klebsiella Terricena: [err6]4 x 100 nl). For the test, the
air 10 flow at _arrqQw 13 was set at 0 Lite r nute and,the a

inflow at arrow P#% fgf'tfﬁe ab i VRaQciEY ‘éﬁs 82611 |lgl§'f"§ BEF Mite: é‘l‘hego
atom zer 7 injectq Fg ufest or spray 18 of inoculuminto the air in the air
pat h and the inocul at air then passed through cartridge 1 as shown by the
arrows 14. 15 A cartrldge 1 as illustrated in figures 3 and 4 was prepared
using dry Resin I-A (65.0 gmgiving a bed depth of 1.15 cn). The cartridge
1 was subnitted ©Omcen the & ind.mu&ésaendeél bhe 19iklemyfrd Mddtermpaper wasi me
period of 15 mnute. Sanplin was done at O mi nutes, . 7.5 m nutes and

at 15 ninute$ ﬂ?&l“?&ﬁﬁﬂeslﬁé‘r é’"c'Bf?e%‘t e(&f‘tﬁranﬂ%s&tﬂﬁﬁl ﬂﬁé?“%%“ts’ﬁd-vm
in figure 5. AftQlgsRl 8?@2'&&1%901:15‘1 sg.{ 1728 ¥ Ghndl iﬁ(?%%ﬁ%ﬁ L,ng hotts

m cr obi ol ogi cal papér ] i ncu ion, e results ot a

eradi cation of Klagbhsizehkgrderéd i, ZEhE%ﬂsljsh%w BAGLtAVS RIdMdddS on
ERADI CATI ON: Al R CONTACT. A study was carried out using the system shown in

figure 6. 63 B mikbroeprgamigumt nenbers of the systemare the sane as
those used in the systemillustrated in figure 5 the sane
10 EXAMPLE 11.5: BACILLUS SUBTILIS: Resin I-A' versus glass
- ~beads in air flow.
In order to assess the retention factor of micro-orgénisms on
inert materials this test was performed. Also, to evaluate
15 the migration factor of the biological vector, a sequential

incubation was performed.

Two gas cartridges were built in accordance with figures 3

and 4, namely:

20
a) Resin I-A' cartridge | : 10 micron polypropylene upstream
mesh (filter);
: 50.00 gm of Resin I-A' giving a
bed depth of .85 cm;
25 : 10  Micron polypropylene

downstream mesh (filter).

b) Glass bead cartridge : 10 micron polypropylene upstream



reference nunerals are used to identify the same parts. The main difference
bet ween t.he systemof figure 5 and that of 5 figure 6 is that the system of
figure 6 uses a mcrobiological filter- paper_ 19 to collect the

m croorgani sns | eaving the cartridge 1; the $31ter paper is maintained in
.place in any (known) suitable fashion. 1 An ol um 20 of the

t hernmophilic bacteria Bacillus Pum | us véh?ﬁg' 6%?g§¥ghd injected at a

concentration of 103/litre of influent ai:s 50A0CHH tstiedd8 e GBS YeladisNi Bom
65.00 gmof Resin I-A was prepared as for the previous exanple. The test

ran for 30 minutes. 15 All effluent (vel edishgratscilentdfid eidnchBPing t tRe
per mnute) was collected on the mcrobiological filter paper 19 (from
mllepore), then lain in a T.S. A (tryptiS@éecssas agathe hepdsnodbResdn I-

the results owed total eradication of 2Q Baci | l.us Pum | us. EXAMPLE
11.4: BAC LIUS SUBTILI'S STERI LI ZATI ON | R Al ROEVEF ahed dsdthngf p8ft oPired
with Bacillus Subtilis in a mxture 25 40% acti ve bacteria / 60%

spores. The system shown in figure 6 was used with the cartridge

conprising 50 granms of Resin I-A" (giving a bed depiicrdn .85pgq%prgp$1ene
control |l ed concentrati on of processed air was 55 bacteriological units
64 per litre. The air velocity was 23 |i tdognpétreanmdsh f(@il®e@ry.nut es.

10 The system as shown in figure 6 was used for the tests.

Siqultaneously, the two cartridges were, once inserted in
. their respective testing chamber, submitted to a velocity of
23 litre per minutes for 40 minutes with a microbiological

15 load of 40 bacteria per litre in the influent.

[

Once the test period completed, the two cartridges were
dissected in sterile conditions and the microbioclogical
filter paper recovered. Each materials composing the masks
20 were individually as well as the filter paper were incubated
in T.S.A. for 4% hours at 37 degree celsius. The results are

shown in table 11b.

Table 11b
25

Resin I-A! Glass beads

upstream mesh: _ 2 cfu ' tnc® cfu



Once the 80 m nutes ended, the mllepore filter paper was 5 col | ect ed,
lain on T.S. A (after neutralisation of potential iodine with sodi um
thiosulfate 5% and incubated for 48 -hours af 37 degree celsius. The
results show a total eradication of mcro-organisnms. 10 EXAMPLE 11.5:

BACI LLUS SUBTI LI ﬁesBﬁSands:A versus gl a;ﬁscﬂagads in air fleyeléepprder to
assess the retention factor of mcro-organisns on inert materials this test
was performed. Also, to evaluate 15 the mgration factor of the

bi ol ogi cal vector,, equentl i ncubat i on was performed. Two
cartridges were BBW' Fﬁ“‘é\é‘ﬁf?’dance wit P f9%ures 3 and 4, ﬁ&t‘?ﬁ%n 20 a)
Resin I-A cartridge : 10 m cron pol ypropyl ene upstrean1nesh (filter);

50.00 gmof Resin I-A giving a bed depth of .85 cm 25

10 Mcron 5 paligpebpyleficaiownstream nesh (filter). b) G ass bead
cartridge : 10 m cron pol ypropyl ene upstream ‘65 nmesh (filter); : 50.0
gmsterile gl assfhdser pdpexrn Fi sher Sci ehtdfii ¢ and havi ng #léecfanme size as
t he beads of Resin |-

» » ]
tnc = microorganisms too numerous to count

10 As may be seen from table 11b the Resin I-A' eradicated all
bacteria and no living ﬁicro-organism can live in the resin
bed. | |
The Glass beads on the other hand have a mechanical filtering
capacity in regards to the biological vector but migration

is occurs rapidly thus obtaining "tnc" results (too numerous to
count) on the upstream mesh and the beads themselves. The.
migration keeps on going thfough the filter until it reaches
the microbiological paper filter in large number. Also, the
glass beads filter becomes severely contaminated, causing a

20 disposal problem.

EXAMPLE 11.6:. BAéILLUS SUBTILIS: Resin bed depth comparison
This test was performed +to establish the biocidal
effectiveness of the Resin I-A' in regards to the
25 microbiological eradication of Bacillus Subtilis. The system

of figure 6 was used.

Two cartridges as illustrated in figufes 3 and 4 containing



5 A') giving a bed depth of .85 cm and 10
M cron pol ypropyl ene downstream nesh (filter). 10 The system as shown
in figure 6 was used for the tests. Sinultaneously, the two cartridges
were, once inserted in their respective tesffng chamber, subnitted to a

' Voad of 40 bact cFrebRBFlyd “«‘f-%[ R P % i "ot ChF B S an”
conpl eted, the tug, 66r&Ei APBFiMEE aélasaeg RdokNoSEST ehE SONMHL OIS AR Ne
m crobi ol ogi cal filter paper recover ed ach materials conposing the masks

20 were indivisuhiyted veld0 asinutesf bift airpppapinerat i acedlaicityl RET2S. A
for 48 hours at 37 degree celsius. The results are shown in table 11b.
Table 11b 25 Res?-ht}'eAPer minutesg as3 5@5—65 Lﬂfst?%amlrrélﬁn inoculum at a2

cfu . 6 Resi n\b ad
tnc cfu domgtreﬁﬂ?ﬁﬁgﬂra‘:mn o1 ? ni’were m:’e"tedzz’d‘tt"f Effh@ system.
m cr obi ol ogi cal filter paper: 0 cfu 86 cfu tnc =

m croorgani sms too numerous to count 10 As may be seen fromtable 11b the
Resin |-A eradi gapgdi€dve control yielded a concentration of 275 cfu/litre

of air at the microbiological sampling site.

10 The results show total eradication for both cartridges.

EXAMPLE 11.7: BACILLUS SUBTILIS: LONGEVITY STUDY IN AIR
FLOW. |
15
A cartridge of figure 3 and 4 containing 30.00 gr (bed depth:
0.5 cm) of Resin I-A' was submitted to an air flow velocity
-of 25 litre/ minute containing a concentration of Bacillus
Subtilis of 112 cpu/litre (positive control for correlation)

20 for a period of 3 hrs.

The test was done using the impinger technique (of figure 5),
with 300 ml of sterile water. Once the 3 hours completed the
water from the impinger was filtered on a microbiological
25 membrane as referred in standerd method for a_nalysis of water
and waste water 17 th edition, pp.9-97 To 9-99. The growth
media was trypticase soy agar. The results after incubation

for 48 hours at 37.5 degree celsius was total eradication.



bacteria and no living mcro-organismcan live in the resin bed. The d ass
beads on the other hand have a nechanical filtering capacity in regards to
t he bi ol ogi cal vector but mgration 15 occurs rapidly thus obtaining
"tnc" results (too nunerous to count) on thesaipstream nesh and the beads

thensel ves. The nigration_keeps on going through the filter until it
reaches the ni cr%&gﬁpﬁ d2r papBfudieg erof n the gefixalan MKo, ieding aat

beads filter beconmes severely contam nated, .causin 2Q ., di sposal

probl em EXAMPLE 11.6: BAC LLUS‘?%{%HGB :lﬁéQFncﬁﬁge%e"ﬁqﬂ%‘&nparison Thi s
test was perforned to establish the biocidal effectiveness .of . the Resin
I-A" in regards to the 25 m cr obj ol ogi cal eradication of Bacillus

Subtilis. The syRestnofIfagurReSinag-Bsgd ReBAR CHIHY | 49®S RaSih! U aferei N
figures 3 and 4 contai ning 67 respectively 30.00 gm (giving a bed depth
of 0.5 cm arfd 5erepaced( gsvFioblewsred depth of 0.85 cn) of Resin |-A were

submtted to 60 m nutes ?Lf- ai r'purrpi ng at a velocity of 27 litre per
mnutes. A total of Sh- | YRe REfRexedaas desemikest i eyample[@rr] per

e ot oo o Do RSARASRTe M SRRl S b gty ot
10  The results showekahphe&’ Rdagdts OBxd&Pt Rt FRL! thd0easi B ANELE 1itd:
BACI LLUS SUBTI LI'S: LON TY STUDY IN AIR _

IR-400 (OH') (from Rohm & Hass) was used.

10 Resin I-B" was prepared foilowing the procedures of
examples 1 and 2 (using Amberlite 401-S) except that the
amount bf the I,/KI mixture was adjusted so as to
provide a resin comprising about 30 percent iodine at
the end of the procedure in example 2; the mixture
i5 obtained at the end of the procedure of example 2 was
divided ifito two equal parts and one part was subjected
to a wash to provide the iodinated resin obtained as at
the end of the procedure in example 2; and
Resin I-A" was prepared by taking the remaining one half
20 part of the intermediate mixture obtained in the

preparatic;n of Resin I¥B" (mentioned above) and |
subject_ing the mixture to the procedure of example 3
except thaf. the elevated temperature and pressure
conditions were set at 121° ¢ and 15 psig respectively.
25 | |
The iodine. .content- of the above iodinated resins was

determined in accordance with the procedure outlined in

example 5.3. The resins were also subjected to an iodine



FLOW 15 A cartridge of figure 3 and 4 containing 30.00 gr (bed depth: 0.5
cm of Resin I-A was submtted to an air flow velocity of 25 litre/ mnute
containing a concentration of Bacillus -Subtilis of 112 cpu/litre (positive
control for correlation) 20 for a period®f 3 hrs. The test was done

usi ng the inpinger _teghniq f..fiqure 5 { t hy 30Q,.m _of erile ter.
Once the 3 hourgﬁfgﬁp%gfngSH%RWdfg Ppoﬁ%?ﬂéiT2$1n gF ﬁﬁ?ufﬁft%ﬁidﬂgﬁ'

m cr obi ol ogi cal i2ptapviRMRbap&I&s: referred in standard nethod for anal ysis
of water and waste water 17 th edition, pp.9-97 To 9-99. The growth nedia
was trypticase soy agar. The results after incubation for 48 hours at 37.5.
degree cel sius was total eradication. 68 EXAMPLE 12: Studies of the
fixation of iodine at different io&frhéecdAcentrations Resin I-A, Resin
|-B',-Resin J-B" and Resin I-A" were 5 prepared as follows: Resin I[-A

was prepare® as RFEIEY *¥BE in exaP"§. 3Resin | -Iﬁd\ﬁ&sgﬁ?‘é‘bar ed fol | owi ng
the procedures of exanples 1 and 2 except that for the resin, Anberlite

| R-400 (OH) (from Rohm & Hass) was used. 10 Resin |-B" was prepared
followi ng the presdsuges*of exanplsgssl and 2 (using.Asbpphi te 401-S) except
that the anount of the [err] m xture was adjusted so as to

Resin I-A! 41.8 0.05 ppm
10 Resin I-B" 30.5 0.3 ppm

Resin I-A" 29.0 0.05 ppm

As may be seen from table 12, subjecting the resin to a high
temperature/pressure treatment results in the iodine being
15 more tenaciously fixed to the resin at different iodine

concentrations.
EXAMPLE 13: Air study with I-B"

20 The procehure of example 11.6 was followed using 30 grams of
Reéin I-B" and Bacillus Subtilis at a concentration of 275000
cfu per cubic meter. It was found that the Resin I-BY
eradicated only 7 to 10 % of the microorganisms. The results
of the test shdw that the Resin I-B" is not as effective at

25 eradicating microorganisms from air as i; the Resin I-2'; it
would be necessary to have substantially more of Resin I-B"
in order to totally sterilize air as compared with the Resin

I-A' -



provi de a resin conprising about 30 percent iodine at the end of the
procedure in exanple 2; the mxture 15 obt ai ned at the end of the
procedure of exanple 2 was divided into two equal parts and one part was
subj ected to a wash to provide the i odi nated% esi n obtained as at the end

.of the procedure#ﬂggfgn’ghg Zbéﬁlﬂﬁ?%y r},é;%r}é/\'asf_ a %rned_c%’uﬁ;zéﬁo the

remai ni ng one ha t he nternedi ate m ai ned
in the preparation of Resin |-EjdfmidhkonecbiRavenradd ) egeifg bhe at
m xture to the procedure of exanple 3 except that the el evated tenperature
and pressure conditions were seitmisgheiik &naneldvatpsl priesspeesi vely. 25
The iodine content of the above iodinated resins was determned in
accordance with the procedure outlined in exanple 5.3. The resins were al so
subj ected to _an iodine test, as outljned.in exaggle 7. The

69 _Uf eed
resul ts are ShowRerit dBreRe51BePBu RGZHI SM ANG ReRiD| AB YpEe Prepared Rf ne

% | odi ne esin | -B 43.5 0.15 ppm Resin
- A 41_§%§&Qw§. 0. 05 ppm 10 Resin | -B" 30.5
0.3 ppmResin |-A" 29.0 0.05 ppm As nmay be seen from

table 12, subjecting the resin to a high
- The starting resin was Amberlite 402 (OH') from Rohm &

Hass. 1000 grams of this resin was pretreated following the
10 procedure outlined in example 1(i). The obtained washed
resin was divided into four 200 gram portions. An iodine
sludge (four portions, one for each of the above mentioned
200 gm portions of resin) was prepared as outlined in-example
1(ii) but using twice the amount of materials such as the
15 iodine and the potassium iodide. The 200 gm resin portions
were each iodinated using a respective iodine sludge as

follows:

Resin_ 1A was prepared, using an above mentioned 200 gm
20 resin portion and a respective iodine sludge, following
the procedures of examples 2 to 4 except that for the
procedure of example 3 the elevated temperature and
pressure conditions were set ét 121° ¢ and 15 psig
respectiveiy (while the reaction time at the elevated
25 conditions remained at 15 minutes);
Resin 2B was prepared, using én above mentioned 200 gm
resin portion and a respective iodine sludge, following

the procedure of example 2 except that the temperature



tenperature/ pressure treatnent results in the iodine being 15 nor e
tenaciously fixed to the resin at different iodine concentrations. EXAMPLE
13: Air study with I-B" 20 The procedure of exanple 11.6 was foll owed
using 30 grans of Resin |-B" and Bacillus S@Btilis at a concentration of

. 275000 cfu per cubic neter. I.t was found that the Resin |-B" eradicated
only 7 to 10 % of t he®hithesipkingnbathgas Jw@intaiged; gk 4@sCishow that t he

Resin |I-B" is not as ect,v t .25 adi cat | ' o jsns, f air
as is the Resin I-A ;ﬁ%'%;"gvo%} S"a%epggegggéfS‘&?%’%g\g}‘e%éggt%n |%1?’??/d dr)({en%"f
Resin 1-B" in order tpedOf HdnkidhChhd! & Fedbeciivé HBMAMIsMidde ! N FESt Thg
l-A . 70 EXAMPLE 14: Studies of the fixation of 10dine at
different tenperaturtise psocethirles @f example®sphes i £ ekt estiteFor the
pressures 5 Resin 1A Resin 2B, Resin 3A and Resin 4B were prepared as
follows: - TRe startipreeedune wof expdopletd Ad2 [edevptpdohemperakupgs and

1000 grams of this resin was pretrgeated follow ng the .10 rocedure
outlined in exanple 1?’r'?s.surel'h€°’6%f%’r‘?fﬁj Verthedet e2tn ids &p\ﬁ%dlf’ntﬂf’ﬁ)ur

B oo b SBLAAMY UR A0 e AL, 248 LercpEd St

exanpl e 1(ii) but usi8gnd¥tichd NgadMaeR!l & 1P ehbals Tathe?s tlih at 15
| minutes; and

10 Resin 4B was prepared, using an above mentioned 200 gm

reéin portion and a respective iodine sludge, following

the .procedure of example 2 except that the reaction

lmixture was placed into a container having a loose

fi_tting cover; the container containing the reaction

15 mixture was placed into a heated water bath; the

tempe:;ature of the reaction mixture was brought up to a

boiling temperature of 100° C to .105° C over a period of

20 niinutes' and was maintained at the boiling temperature

og 100° C to 105° C for a period of 15 minutes; and

20 thereafter the mixture was aliowed to cool to room

. temperature over a period of about 1 hour (the reactor

was not a pressure sealed reactor but one wherein the

loose fitting cover allowed gas\vapour to escape such

that the reaction was carried out (essentially) at

25 atmospheric pressure - extra safety precautions had to

be taken due to the violent sputtering of the reaction

mixture and to the toxicity of the released gas\vapour).



15 I odine and the potassiumiodide. The 200 gmresin portions were each
| odi nat ed using a respective iodine sludge as follows: Resin 1A was
prepared, using an above nenti'oned 200 gm 20 resin portion and a
respective iodine sludge, follow ng the prod@ures of exanples 2 to 4

. except that for e procedure of exanple 3 the e]evated. tenperature and
pressure conditi %P?? \%’@12'& of qagh EQJC e ?Lgti)‘s’? rb%cb‘e‘t"( e\?eISFﬂM‘ﬁ | %% he
reaction time al oLhg, RiAKA A% ZecordanceWpiil | 8RS Ao dloukd 1M £F)

Resin 2B was prepared, using an above ment 1 oned O"gmresin portion and a

respective iodi nexamgdees.i1Ql | ovhé0ibhEner eontehe ©f whPAove eX6&8Phatdtt

the tenperature 71 of the shaking bath was maintained at [err] C, Resin
3A was prepared, resing amsbdetempimedndes 28Ccyrdanes nwptht ithe apdocedure

respective iodine sludge, ,following the procedures of exanples 2 to 4

except that ffor PN&lgned in expmpley$-&-of TBRFPFINS WaFe @l&pafuhjected to

d g difi C 15 '
Fesbectivel y whi BB REIRECBLreh vHRk, SR SpRiiadd 1 itareadnd, TRE faselts
at 1.5 hours rat Q% %ﬂ@@nain@aﬁé“&e 'lgggl 10 Resin 4B was

prepared, using an above nentioned 200 gmresin portion and a respective
| odi ne sludge, follow ng the procedure of exanple 2 except that the
reaction ' :

Table 14 .

10 Resin type Iodine % Iodine leach Density
Resin 1A 46.4 " 0.5 ppm 1.616 gm\ml
Resin 2B 48.1 1.5 ppm 1.694 gm\ml
Resin 3A 45.0 0.5 ppnm 1.661 gm\ml

15 Resin 4B 45.7 1.0 ppm 1.595 gm\ml

As may be seen from table 14, subjecting the starting
iodine\resin mixture to a treatment at essentially
atmospheric pressure and a temperature of 100° C to 105° C or
20 lower (resin 2B and 4B) does not result in the iodine being
as “tenaciously fixed to the resin as when using both a
temperature above 100° C and a pressure above atmospheric
pressure (resins 1A and 33).
< .
25 EXAMPLE 15: ster.ilisa'tion barrier combinations for use as

wound (sterilisation) dressings

EXAMPLE 15.1 Preparation of sterilisation foam dressing



m xture was placed into a container having a |loose fitting cover; the
contai ner containing the reaction 15 m xture was placed into a-
heated water bath; the tenperature of the reaction m xture was brought up
to a boiling tenperature of [err] Cto [err}73C over a period of 20 m nutes
. and was naintained at the boiling tenperature og [err] Cto [err] .Cfor a
period of 15 m nBhes faddewimg startimgemafferdalshaerextused whe Frepare ta
cool to roomte ratucte oyer erj od of about 1 hour (the reactor was not
a pressure seal gg%?ﬁégf‘ﬁ?tb%‘? %?%"\d’f&sérlﬁ 9% he Ioose frttr ng cover allowed

gas\vapour to_escape SughuelElditd Ja85h 8RN Vel a0lh 1h°SSEBASILY)

at 25 at nospheric pressure - éxtra sa y pr I ONs

taken due to the viol gith SdeHnid @gaaévé}ﬂa;rreeeegiﬂrbdﬂp&%%gapdrwciég or
toxicity of the rel eased gas\vapour).. 2 The density of each of the

obt ai ned i odisnat ed r ebeadsves alsivy 0. Bedmr to axlmrtdanemwi;t h t he procedure
outlined in exanple 5. 1. The i odi ne content of the above iodinated resins

was determned in accorBAfceatgun ange procedure 5 outlined in exanple
5.3. The resins were al so sybjected to an iodine_bleed test utlined in
exanpl e 7. The results af& sﬁBéﬂ i REESH PTr4 IPS’% %851“§biﬁ %yg ﬁr‘

'([)?/Eeppm | odi nel%elepﬁﬁﬁfé%&epbi%&’ (codePP WP Fh¥2656%) Erkh w.R. cradd 4

& Co., Organic Chemicals Division, Lexington,

10 Massachusetts 02173.

The éterilisation foam barrier was prepared as follows:
150 ml of R/0O water was placed into a 300 ml beaker.
The water was heated to 50° C. 10 cc of the HYPOL and
is 10 gm of the iodinated resin were simultaneously admixed
with the heated watér; mixihg was accomplished with a
magnetic stirring rod and was carried out before and
after the addition of the HYPOL and the resin for the
purpose of dispersing the resin particles as
20 homogeneocusly as possible throughout the mixture. The
obtained foam was set or cured in about 7 minutes; the
resin particles were dispersed throughout the matrix of
the foam which was of porous cellular structure (i.e.
sponge like). Once set the obtained flexible foam had
25 a semi-sphere like form (see for example figure 9);
slices of this foaim material were taken so as to provide
a foam dressing having an essentially flat face for

being applied against a wound. The obtained



Resin 2B 48. 1 1.5 ppm 1.694 gmm Resin 3A
45. 0 ) . 0.5 ppm 1.661 gmmnm 15 Resin 4B 45.7
1.0 ppm 1.595 gmim As may be seen fromtable 14, subjecting the
starting iodine\resin mxture to a treatnt at essentially

at nospheric pressure and a,tenperature of rr] C or

(resihn 2B and 4B?Ahdoessﬁﬁ’c'i}ie%ad’|"P“i ﬁ°?’hé"a}%%irlrﬁ£‘igé;0 dgssl’f’é‘ﬁﬁc?'yggljy“:‘q%\%gi
bbove. at mosphori ¢ pr estirar e dpfot ALY, Gud AEwRChE | o Bfla®uibd G3RY.C

Sterilisation barrier conbinations for use as wound (sterilisation)
dressi ngs EXAMPLE 15.1 Preparation of sterilisation foam dressing 73

The foll owi ng st aEXAMBLBE1I®!2 al Prepacation ¢D Priepel-eid Iikeidteatlimatfioam

dressing: - a particulate iodinated resin prepared in accordance with
exanpl e 9 abowe; the resin conpd¥&S8d™Barticles or 5 beads of about
0.3 mMmto about O - cand. - Qam CUrso HYPOL

f oamabl e hydr ophi F?’gn%%)}]y%r&%nﬁﬁég%%?ir?‘%rt,er?g%ge : ea?f{lgﬁgz%b%e #5m WRRa-
Grace & Co., Opd@anster DLSUERIS arbk¥iagon,  Lexington, 10

Massachusetts 02173. The sterilisation foambarrier was prepared as
follows: 150 mM of R O-watpartvicsilatecdéddinated BSHimprbpaked.in accordance

with example 4 apove; the resin comprising particles or
10 " beads of aﬁout 0.3 nm to about 0.7 mm; and
- a strip of polymeric material having an adhesive on
one face thereof (the strip was Compeed).
The sterilisation strip barrier was prepared as follows:
An open ended ring funnel was disposed over a central
15 area of the strip on the adhesive face therecf. Resin
beads were placed in the stem of the ring funnel so as
to esseﬂtialy cover the central portion of the adhesive
face defined by the ring; a plunger was shoved into the
ring and a mild pressure was applied to the resin beads
20 therein, The ring was removed along with excess resin
beads so as to leave behind a single layer of resin
beads figed.to the adhesive face of the strip; the resin
beads in the layer essentialy abutted each other. The
strip barrier had a form as shown in figure 8; if
25 desired the beads do not have to abut but could be

spaced apart.

EXAMPLE 15.3 Animal infection study: cuts



The water was heated to [err] C. 10 cc of the HYPOL and 15 10 gm of
the iodinated resin were simnmultaneously adm xed with the heated water;

m xi ng was acconplished with a nmagnetic stirring rod and was carri ed out
before and after the addition of the HYPOL ahl the resin for the purpose

.of dispersing the {]{aﬁﬁﬁ&ﬁpﬁg’g&ﬁzsaﬁ&Od%esfsoié‘r% UG SRAOYSoH @%afnﬁle

possi bl e t hroughout t obt al ne was set or cure

about 7 m nutes; ida has ReRibli 8% CFoVEyus:di spersed t hroughout the matrix
of the foam which was of porous cellular structure (i.e. sponge like). Once
set the obtained fl exiRightf osrhehaghidtea pigs wesenshapbdr eol ide ftor expsee
for exanple figure 9); slices_of this foam material were taken so as to
provi de a foam dressi rRFSeafiadlinthe semmne Shin anea.f adhef guipeRrn§iggpprrid
agai nst. a und. . .IThe .obtained sterilisation fpamwa
flexible and pongeIiW&§Q“$§rﬁﬂ9W {hﬂnﬁ°aé38rﬁqi d%egﬁcﬂggglﬂﬁgeff°ﬁus
and the [ike. EXAVPLE dpodes REGHE! Yuedc)! cankilllobinlakeisidh Idd Bakian S
dressing The following starting naterials were useg to prepare a band- aid
sterilisation dressing Lomd;Peid igRihahepigyliwvereegudmtindeares gariod of
accordance with exanple 4 above; the resin conprising particles or 10

beads of about 0.3 nm4® hsbwstbéfdrenbeiagdprepamd iforoangosybiedtedntoethal

havi ng an adhesi ve -on
tests,

10
The guinea pigs were prepared for the tests as follows:
Essentially the same area of skin of each of the
guinea pigs was anesthetised using Carbocaine-V
{(chlorhydrate of Mepivacaine USP 2%); this
15 anesthetj.c has no known sterilisation gqualities.
An inoculum comprising a mixture of Staphillococus
Aureus and Pseudomonas Aeriginosa was prepared at
10° cfu/ml; the ratio of Staphillococus Aureus to
Pseudomonas Aeriginosa was 1:1. 0.2 ml of the
20 - inoculum was injected under the anesthetised skin
of each animal. A cruciform structured scalpel
cut (#) was made above the inoculum injection area
of each of the animals; i.e. the cuts were 1.0 to
4.0 cm long and 1.0 to 4.0 mm deep. Additional
25 inoculum was dabbed onto the surface cuts.
The animals were divided into two groups of four animals

each, one group to be used as a control group and the



one face thereof (the strip was Conpeed). The sterilisation strip barrier
was prepared as follows: An open ended ring funnel was di sposed over a
central 15 area of the strip on-the adhesive face thereof. Resin
beads were placed in the stemof the ring funnel so as to essentialy cover

the central portion of otheradhetpvasf acecéet i geeupy t he fodiy); stePl LG idMAS
shoved into the ring and a mld pressure was applied to the resin beads 20

therein. The ring wasdressimg wasngppliéd eavesstheswauhdaflerseaab tof |twhave
behind a single layer of resin beads fixed to the adhesive face of the
strip; the resin beadsapamahe Phykhe é‘s%ﬁéﬁ‘ntﬂré’l‘-‘}"aﬂu?t el EPRTt fregss g was
strip barrier had a forg\Fas shown _in 1gurwetg 'll:lIe esired the

e

beads do not have to ab c%ﬁt l@ouf‘an%%cspa apart“":’l'&iﬁfe)u‘:s | 330RE e

infection study: CUtsS pajhPaihéa fﬂ@gﬁxhxaedﬁﬁ{g LthéafaéP{bé”o@.S%hQQtQQEa' el
fromexanple 15.1 was tested as follows: Eight” mal e gui nea pigs were shaved

S0 as to expose essent Eahinydfémsﬂajﬁaw&kenmatﬂaalﬁm igupleaeepogsr etttd Wwound
wei ghed about 500 to 550 gm and were obtained from Charles River, Quebec,
Canada, a sub-divi si onaskaphyisesars |ofian adhegiveestpipsvhker ‘C&%rm\fw@ﬁ

for aperiod of 48 hougs peforg bel o pLabared{ QL AP Ml A5 S L0 or

the foam dressing was left uncovered and exposed to the
10 air. No dressing or sterilisation material was applied

to the wounds of the animals of the control group.

The four animals of the test group with dressings
developed no infection and the scaring process was
15 initiated after 16 hours. On the other hand the four
control animals developed infection and the infection

was still spreading after 72 hours.

The strip type sterilisation dressing obtained from example
20 15.2 was tested exactly as above for the foam dressing with

exactly the same results.

ﬁXAMPLE 15.4 Animal infection study: burns

The same studies as described in example 15.3 were carried
25 out except that the lesion was a burn created with a 1.0 cm

red hot rod; the hot rod was firmly held against the skin for

about 3 to 4 seconds. Thg same Inoculum as in example 15.3

was injected beneath the burn area and alsoc dabbed onto the



10 The guinea pigs were prepared for the tests as follows: Essentially the
sane area of skin of each of the guinea pigs was anesthetised using

Car bocai ne-V (chlorhydrate of Mepivacaine USP 2% ; this 15

anest heti ¢ has no known sterilisation qualifti’es. An inoculum conprising a

m xture of Staph

. | | d
100 cf /i ; t ho PHFFEC0T SE B Dydtash ARy, o FRars b

was 1:1. 0.2 nppehihdg £ the two typeg RICHL-HEY

Lfihofafe Foall el Hak
i3y Getedobpslfhed NG

. . » r
anest heti sed skin of each animal. A cruciformstructured scal pel cut (#)
was made above t bRei Bests USE igiatpllieonsasea of each of the animals; i.e. the

cuts were 1.0 to 4.0 cmlong and 1.0 to 4.0 nm deep.

Addi ti onal 25

i nocul um was dabbed onto the surface cuts. The animals were divided into
two groups of four_animals each, .one grqup.to be used as a controhagfoup
gl

and the 768 ot BEERMEEE IS 2 o AndIRlgipfgction studys: vt i ehih P

was applied over the wound for each an

S _of

f ot L g he.test group, i.e.
t he foam dressi ng was pl aced i%?é%gﬁgagfpﬁﬁ%?#%$¥ qﬂﬁJ%égglékin area and 5

mai ntai ned in plagg Quainnﬂgweseéﬂpfkﬁiohh%ﬁe@&&n?

mai ntai ned in place over the wound area by means o
was provi ded 15.1 was tested as follows:

dB€ainedn &5 Sd AT ©
an adhesive strip which

Four male guinea pigs were shaved so as to expose

10 essentialiy the same skin area.

The guinea pigs each

weighed about 500 to 550 gm and were obtained from

Charles River, Quebc, Canada;

the guinea pigs were

. quarantined for a period of 48 hours before being

prepared for and subjected to the tests.

15

The guinea pigs were prepared for the tests as follows:

Essentially the same area of skin of each of the

guinea pigs was anesthetised using Carbocaine-V

(chlorhydrate of Mepivacaine USP 2%); the area was

20 also sterilised using 70% isopropyl alcohol. A

cruciform structured scalpel cut (#) was then made

in the sterilised area; i.e. the cuts were 1.0 to

4.0 cm long and 1.0 to 4.0 mm deep.

The animals were divided into two groups of two animals

25 each, one group to be used as a

other group as a test group.

control group and the

A foam sterilisation

dressing was applied over the wound for each of the

animals of the test group, i.e.

the foam dressing was



with an opening or wi ndow by neans of which a portion of the foam dressing
was | eft uncovered and exposed to the 10 air. No dressing or
sterilisation material was applied to the wo Eds of the aninmals of the
control group. The four aninals of the test 3 oup with dressings devel oped

no infection and the ScRldd) RhOCESHMNAS Jv§th the hahﬁaéé edyaht eL-d and,

hours. On the other hand the four control animals devel oped infection an

the infection was stilhahpreirdididnaplece Gurtioly she Ther idd iof tHpetest. The
sterilisation dressing obtained fromexanple 20 15.2 was tested exactly
as above for the foamfeamAnessings wenetnaintadinedninr piace sovarX AR Wolhdd
Ani mal infection study: burns The sane studi es,as described in exanple 15.3

were carried 25  out %‘5&%& EANS; 9L [B8s AgRefd¥e aSEER hich stpsyRIPE IR

cmred hot rogd; the h the n for_about 3. to
4 seconds. Thg sane I(r)IJ(Q{)J(':{E ehﬁgxarrpﬁhgigq@ %nlsn'j’ é‘&hbsn%%f%l?'hé’f
burn area and al s dabhes £SHP dlisin 7z,a.s,uaaaeeuaaomeeaoqﬂ@¢,$ss@a. No
Exactly the sanme results were obtai neg for the two types of dressings as
were obtained for the dest¢simf caxaterd1iSaBioh mata¢ill hraks. dpplied r@l the
infection study: cuts with continual contact with infectious liquid The
foam type sterilisati o¥Pwnds sifhghebaninals fokH hhex soptrolsgroups tested as
fol | ows:

10 An inoculum comprising a mixture of Staphillococus
Aureus and Pseudomonas Aeriginosa was prepared at 107
cfu/ 100ml; the ratio of Staphillococus Aureus to
Pseudomonas Aeriginosa was 1:1. Sufficient inoculum was
prepared such that each of the animals of the test and

15 control group could be bathed in the inoculum such that
the bath liquid was in continual contact with the wound
area, i.e. the béth liéuid covered the dressings. The
animals of each group were kept in the bath inocu;um for

a period of 72 hours.

20
The two animals of the test group with dressings
developed no infectiqn and the scaring process was in
full process. On the other hand the two coﬁtrol animals
. each had developed infection.
25 |

EXAMPLE 15.6  Animal infection study: cuts contacted with

aerosol borne infectious agents



Four mal e gui nea pigs were shaved so as to expose 10 essentially the
sane skin.area. The guinea pi‘gs each wei ghed about 500 to 550 gm and were
obtained from Charles R ver, Quebc, Canada; the guinea pigs were
guarantined for a period of 48 hours before'ﬁ%ing prepared for and

subjected 10 the heslmel B TEGLL ER RYOTMBESPLEPATGHL | ed NSRS B2

follows: Essenti ane area o eac gurneap gs was

anesthetised usi Ggasfi%rafaocgf NBe¥n§ ChlaGhitudnahe iof depuvAcCINeifSRRM, the
area was 20 al so sterilised using 70% i sopropyl alcohol. A

cruci form struct retwios pas spplidd usdagt SRmtmdsdrnthbesaterdd ithad asea;
i.e. the cuts were 1.0 to 4.0 cmlong and 1.0 to 4.0 nm deep. The ani nals
wer e divided |rn<fqmmoegﬁunps olliwo fan n@ryificial creatsion owd grdwporvebe:

used as a contro roup and the other group as_a test gr A f,oam
steriljsatiorP é&,’% °5pBI yewndi rhe Hé'"!ﬁb‘l}HE Pﬁ?de%%ﬁg cﬂaq r?e°9aﬁifﬁé1_“§
Rbaggds! | %%}%E ehthn

of the test groug,aﬂheq, gang:ﬂ; i10 MPSn exhi

t he wounded skin area an na|nta|n I n place durlns the peri
test. The foam drighfdulam WIsC SPrafedi agdetbB1p! BACtA¥CHOLRE ¥PURHeERALDY1

means of an adhesive strip which was provided 5 ~ With an opening or
wi ndow by neans @&nistalsh amdpont ithe Atessing covering the wound of the test
animals; the inoculum was so applied every hour for 8 hours

10 with 72 hours of incubation. The same results as in_example

15.5 were obtained.
EXAMPLE 15.7 Skin reaction study: iodine tincture

15 Three male guinea pigs wefe shaved so as to expose
essentially the same skin area. The guinea pigs each
weighed about 500 to 550 gm and were obtained from
Charles River, Quebec, Canada; the guinea pigs were
quarantined for a period of 48 hours before being

20 prepared for and subjected to thé tests.

The guinea pigs were prepared for the tests as follows:
Essentially the same area of skin of each of the
guinea pigs was anesthetised using Carbocaine-V

25 ) (chlorhydrate of Mepivacaine USP 2%); the area was
also sterilised using &0& isopropyl alcohol. A
cruciform structured scalpel cut (#) was made in

the sterilised area; i.e. the cuts were 1.0 to 4.0



the foam dressing was | eft uncovered and exposed. No dressing or
sterilisation material was applied to the wounds of the animls of the
control group. 10 An i nocul um conprising a m xture of Staphill ococus
Aur eus and Pseudononas Aerigi nosa was prepaf@d at [err] cfu/ 100m ; the

.ratio of Staphillococus Aure to Pseuyd na | gi.ngsa was 1:1.
Suf ficient inoculumwas préﬁma%ﬁ?iga@hgf g@°é§éﬁ%%¥%F% “animal s of the test

and 15 cont r ol AT Otcknd Al 14 WiRLhAEC WL IMsEuSHY Lol

bath liquid was in continual contact wth the wound area, i

| iquid covered the drgeséwssand PseutiditinasoBetdghings®upaseprefgpédi att o’
bath inoculumfor a period of 72 hours. 20 The two aninmals of the test

group with dressings déwsmhbpedthe i whsioi owfanEtaphiddocoayspr dmreuswastad n
full process. On the other hand the two control_ animals each had devel oped
i nfection. 28 EXAVPLEESSY A &% s+ cuts contacted with
aerosol borne infectious agents 79 The sanme procedure as for exanple
15.5 was used except that instead of being maintained in a bath of

oy 5 5o Vgl ) Syl i R i i
: wounds of each of the animals (no injection of inoculum
under the.skin). It was found that a 5% iodine tincture
10 locally applied on the wounds would neutralise infection
provided that the iodine tincture was applied at 0.1 ml
directly after infection and every 2 hours thereafter
for 10 hours;.the iodine tincture was from Jean Coutu,
Quebec, Cahada - 5% iodine, 3.3% KI and 75% ethanol.
15 However, it was noted tha*l;. the skin in the periphery of

the wound was seriously' devitalised because of the

burning effect of the tincture i.e. of the iodine.

It was also found that the iodine tincture did not stop
20 ' infection from occurring if inoculum was injected under

the skin.
EXAMPLE 15.8 Skin reaction study: sterilisation dressings

25 Three male guinea pigs were shaved so as to expose
essentially the same skin area. The guinea pigs each
weighed about 500 to 550 gm and were obtained from

Charles River, Quebec, Canada; the guinea pigs were



5 infection of a wound; the inoculumused also had [err] cfu/m rather
than [err] cfu/100m as in exanple 15.6. 4 nm of the inoculumwas sprayed
directly on the wound of the control aninal ssland on the dressing covering

t he wound of the test animals; the inoculumWas so applied every hour for 8

chours 10 with 72 hoyharghtinéd!D#bion pdhEoga? '&5Uhbiras Bt @Bl en
15.5 were obtai ned. MPLE 15.7 Skin reaction study: iodine tincture %5

Three nal e guinea pi gsubgeetedaectino tastso expose essentially the sane
skin area. The gui nea pigs each wei ghed about 500 to 550 gm and were
obtained from Charles R ver, Quebec, Canada; the guinea pigs were

uarantined for a period_of 48 hours before being 20 epared for
gnd subj ected to tﬁe esteam Tﬁ@eﬁgﬁhﬁﬁt’p‘?’bsdﬁéﬁﬁg‘b‘?e&% eﬁ"?ﬂ?{? ﬁé’st'ést'éa%s :

fol love: Essential |y Lhg1salPofled Una¥d Bith £A60 0¥ 406 44 888 BhOR1ES

anest heti sed usi ng CarbbcCal ne- rate

Mepi vacai ne USP 299 ; tihe.atRa ¥8amaasésSiy iddssgiaééhnﬁln&@&nfﬁ@@rﬁ% the
al cohol . A cruci form structured scal pel cut (#) was nade in the
sterilised area; i.e.shaveduskinerered. @rdo maihtaing8 dm |plregeanthdinyy tthel. O
mm deep. An inoculum conprising a mxture of Staphillococus Aureus and
Pseudononas Aeri gi nosReragdpelgdiecgesgt . 1Fhe foam dressings merg maintained

Staphi 1l ococus Aureu§.n tp(iace over the skin area by means of an adhesive

10 strip which was provided with an opening or window by
means of which a portion of the foam dressing was left
uncovered and exposed to the éir.' The dressing was
maintained in place for a period of 3 weeks. The
covered skin area was examined every two days. No

15 redness, rash, inflammation, or any other reaction was

noted; the covered skin remained healthy.

The above‘procedure was also carried out using a strip
sterilisation dressing of example 15.2. However the

20 dressing was Imaintained in place only for 7 days.
- Again, no redness, rash, inflammation, or any other

reaction was noted; the covered skin remained healthy.

25 Figures 7 to 11 illustrate a number of example embodiements
of sterilisatioh barrier combinations of ¢heé- present
invention; some of these combinations are also described in

example 15 above.



5- Pseudononas Aeriginosa was 1:1. The inocul um was only dabbed onto
t he surfaceg of the wounds of each of the aninmals (no injection of inoculum
under the skin). It was found that a 5% odi tincture 10 | ocal l'y
applied on the wounds woul d neutralise infectTon provided that the iodine

tincture was applggih@l P -dndils & it ih1alt el a&fsgt paPspREL EVET ¥idw NGB! &

thereafter for 10 Hours; the 1odine tinctire was from Jean Coutu, Quebec,
Canada - 5% i odi nsterd li¥aklioandarbieridriadingl bf tea-badimwpeciconsttrwasion
noted that the skin“in the periphery of the wound was seriously devitalised
because of the buwhenejiretheciodinatiesl resinuparticlesopribeadsdione oift whach
al so found that the jodine tincture did not stop 2 infection from -

0
occurring if iruxiﬁlﬂﬁﬁhﬁ?aFﬁFeE¥eEP%nﬁﬁﬁeqﬂﬂgesR Rera AL Bres fyee flpying
tian st : m : . . ! ) !
wore shaved o a s BSNLY HERHBIBE Betog envf 18 By S0 0Ed He%5; o
each wei ghed abou;,200Q i3 a350e HBANE YRYE1 R Qh"@fj,(fcfaeﬂhpiﬁ{alr’iéc_@h‘é%alﬁ

Quebec, Canada; the gui'nea pigs were 81 ‘quarantined for a period of

hours before bei rg-captadllecfapér idicghasé S(e A .f aasnitiadliel 588t D gHuees FREmOf
exanple 15.1 was 5 applied over a shave skin area of each of the
animal s, i.e. thelghngand&edohngenasaniadadd | The PRPESt oW g3z ds permeable

to fluids such as air and water but is able to hold onto the
10 particles of iodinated resin enveloped thereby since any
holes in the paper gauze are sized to be smaller than the
particles of resin. This type of dressing may be made
relatively small or relatively large keeping in mind the size
of the lesion that it is intended to cover. The dressing may
15 Dbe made by providing a sheet of paper or gauze, placing the
desired amount.of resin particles thereon and then folding
one side edge of the paper or gauze over the resin particles
30 so as to overlay and abut the opposite side; these abuting
side edges 32 and 33 as well as each of the respective side
20 edges of the two pairs of adjacent side edges indicated
generally at 34 and 35 may be fixed together in any known
manner, for example by compression, stitching or by the use
of any known phamaceutically acceptable adhesive. The
fixation of the sides is such that they will tend to maintain
25 their integrity in the face of water , body fluids or body
exudates (e.g. pus). The embodiment shown in figure 7 is
shown may be-considefed as essentially haQing a plurality of

resin bead layers; it couid of course have only a single such



shaved skin area and maintained in place during the period of the test. The
foam dressings were naintained in place over the skin area by neans of an
adhesi ve 10 strip which was provi-ded with an openi ng or w ndow by
means of which a portion of the foamdressing was | eft uncovered and
exposed to the aijayer.The dressing was maintained in place for a period of
3 weeks. The covered skin area was exam ned every two days. No 15
redness, rash, inflanmmation, or any other reaction was noted; the covered
skin remai ned healthy. The above procedure was also carried out using a
strip sterilisatidhternadsivedyoef thaatsrdlisakion hamnier mag thake on a band-
dressing was naintained in place only for 7 days. - Again, nag redness
rash, inflanmmati odtd ¥YPehPSBeRE 2 éé’@f”i“oﬁ“m%’sg%& &d; ﬂl‘Fe CRPINaE iR fhown
remai ned heal thy., 2 (Ve 7 . ' n e

enbodi enment s 0f % %rallﬂéa |b§$1e %rgf'%%rH"E%%H’ﬁgat%isgns%”%?kt?%% ig%?g%%’r‘n_"f
i nvention; sone ofnd hgsge CoFbDLAAt LQPSi&F CcahSthditsd hedk | fivedMh&rdD a
abave. 82 Figure 7 shows a partially cut away perspective view of a
sterilisation barplwralitessifnpesfist exa-raticlee (onstefiothicmn discdeshghlated

i odi nated resin particles or beads (one of which is designated by the
ref erence numer al P8Bhearefererce nyRpFal 37) sitdenaddndisinirphands 1pgdineted

envel oped by @ 1 4igh{ & Ind! EaLifUbelaPFmall e S P%ed S0P .
10 suitable adhesive which is pharmacetically acceptable and
which will maintain the beads on the carrier component even

if exposed to yater or body fluids or exudates. The portion

of the band surface 38 which surrounds the centrally disposed
beads 36 may also be provided with any (known) adhesive which

15 may for example be able to releasably stick the combination
to the skin (e.g. a latex based adhesive). The carrier
component 36 may, as desired be pefmeable or impermeable to
fluids such as air, water, pus; prefereably, the carrier is
permeable to gas such as air, water vapour, etc. at leést in

20 the region of the resin beads fixed ﬁhereto,'i.e. this region
is air breathable. The carrier component 36 may be of any
suitable pharmaceutically acceptable (plastics) material
(e.g. the carrier compénent may be a porous hydrophobic
material permeable to air and water vapour such as described

25 in U.S. patent nos. 3,953,566 and 4;194,041 -~ Gore-Tex). The
carrier component complete with an adhesive face may be
obtained from Peco Marketing ltd., Montreal, Quebec under the

name "Compeed".



accept abl e paper or gauze (e.g. a suitable sterile gauze from Johnson &
Johnson, Canada). The paper or gauze is perneable to fluids such as air and
water but is able to hold onto the 10 - partigles of iodinated resin

envel oped thereby since any holes in the paper gauze are sized to be
smaller than the paghiekes, ofo @& A1 sndibiaS nlBer W HiHeRdeiBYabReBs s
relatively small or relatlvely | arge keeping in mnd the size of the | esion
that it is intendttet stepikisatiiom darsdiengcomyinadtiorhe made by providing a
sheet of paper or gauze, placing the desired anmount of resin particles

t hereon and then fol ding one side edge of the paper or gauze over the resin
particles 30 so aiéto overla andégﬁyt he oppps)te side; these abuting

si de edges 32 and“33Y4%5€ a/eﬂ' w8 & flexdplengt tign £oam 95 sP%’E@)"estYﬁe
the twa pairs gof ﬁ?%@giﬂﬁ $b 48 £ AFGEnd 101 Gl e%&%ggggl LX:g%ilges ande 32, {EYe

be fixed together known manner, for r'essi on,
- stitching or by tEaagﬁaceﬁtfémi@%egl&amef@ax@qdalt\mcqephabkﬁgaﬂ&@ﬁw@ea

The fixation of the sides is such that they will tend to maintain 25
their integrity imeshs fpaetidlesat ¢one bufly whiichdsisr desdgnatedatesthe. tthe
pus). The enbodi nent shown in figure 7 is shown nay be considered as
essential ly haV|n§e§e§PBFaJ¢4%ﬁﬁﬂ1 é%i¢#§ﬂ§ﬁf4dayéﬁ§el$t &he foam matriwe 40

have only a single such ern tlvel e steriilisatio
y g gﬁ

barrier may take atﬁﬁﬁ?u Paeﬁyiﬁ}¥;§%§8F ﬂtf*iyhsepgrm?ﬁ le to

combi nation $@OWN£1u3ds such as air and water and can absorb body liquids in
the manner of a sponge (e.g. the foam is hydrophilic and/or

oil loving); the foam barrier is air breathable. The foam
matrix 40 as shown has cells of relatively small size so as

to facilitate the absorption of liquids such as pus. The

15 resin particles 41 making up the resin disinfectant component
aré distributed throughout and held or fixed in place by the
polymeric matrix 40 such that surface portions of the resin
particles are exﬁosed within the cells of the matrix 40. The
exposed surfaces of the resin are available for contaét with

20 any microorganisms which may find their way into the cells of
the body of the barrier combination; contact with the resin

devitalises the microorganisms.

The foam sterilisation barrier or dressing 39 as shown in
25 figure 9 has a semi-spherical like shape. The flat surface
42 may be applied to a wound or cut. The dressing may be
held in place by any suitable means such as for example any

suitable strapping or by adhesive tape means. Preferably, the



5 has a flexible carrier conponent 36. A central portion-of one side of the
carrier conponent 36 has fixed thereto a plurality of beads or particles
(one of which is designated by the ref-erenceaglumaral 37) of demand

di sinfectant iodinated resin. The resin beadS 37 are fixed to the surface

by a 10  suitabl gradhessyei wiseln SrodAipast isaldim 2aCEHADIRcANEndbI £
wll maintain the beads on the carrier conponent even if exposed to water
or body fluids or leastiad eportilvm pdr ftois céxpdsedbieady s uirmsed38owhhehair) ;
surrounds the centrally di sposed beads 36 nmay al so be provided with any
(known) adhesi ve WRPEnths neans far Hlding Hdeapfam olh eP_ACALIPYstHECI@R he

combi nation to t hgg§§%9v£ es%i@awhﬁéﬁxﬁa%egeﬁ@‘r%egiro"%%{.% %g:ecﬁi%g ia%rh%%stas

conponent 36 nay, esire e permeanl € or i ur"ds s

air, water, pus; BrebeteaR!ds tnRe rean! ¥dn ithe?@bARADE hdid GRS pIHER, aSofRid -
wat er vapour, etc. at least in 20 the region of the resin beads fixed
thereto, i.e. thidnragiaare | snaithebneaindgabl the Thtexitild efommnpteenl i8&t iy

be of any suitabl e pharnmaceuti cal I.g_ acceptable_(plastics) material (e.g. '
the carrier conpoR8RFifE\Whel £tesibise e dprediateaareni of the WeapRevhiFhi r

and wat er vapour ch esctibed 2 n U.S _pa NOS. 566, and
A lon 0y L oPore. HEcRoURAoREd £ Travent Briter PELEQL (MO nicHBd bR K

face may be obtai gednf I BnRaELiAGT K@heNg Woula: Bk eHutsPdePeGHENdepod e
name " Conpeed”. 84 Figures 9,710 and 11 show a nunber of further

enbodi nent s afo Surprisingly, however, it has been found that the
sterilisation barrier is also effective not only against

microorganisms at the immediate surface of a wound but also

against those deeper within the body in the area of a cut.

15 Figure 10 illustrates another. type of flexible foan
sterilisation barrieé 43. It differs frbm the sterilisation
barrier shown in figure 9 in that the size of the cells (one
of which is designated with the reference numeral 44) is
significantly larger than those for the foam shown in figure

20 9; this type of foam may be used as a liner material for
wearing apparel to provide the apparel with the ability to
prdtect the wearer from (skin) contact with viable
microorganisms. The resin beads, spheres or particles (one
of which is designated with the reference numeral 45) are, as

25 in the case of the resin spheres 41 for the foam barrier 39
of figure 9, dispersed in the foam matrix and are held or
fixed in placn thereby such that exposed surfaces of the

resin are available for contact with any microorganisms which



the sterilisation barrier conbination. Figure 9 shows a flexible
sterilisation foamor sponge type 5 dressing 39 for wounds. The dressing
conprises a flexible pharnmaceutically acceptable foam matrix 40 having

i odinated resin particles (one of which is d88ignated with the reference

nuneral 41) dispersed.therein_ The foammatrix. 40 a rou en cell
structure such thﬂ?yi{”?‘g ‘S‘eerlﬁeXBYeW? the cFiﬁ?a%Pgaienbggyan g’ﬁ% Ther
and can absorb bodymbiqik fsnd N nney; oaf o]sTeT-WMCH e 4fs i

hydr ophi | i ¢ and/ or Igil)?ﬂ#%%l’g) ;éé}ﬁ:edgf%oa‘r%nhbtglr rﬁ:ehr%oi S allﬁn bgieee;{%l%.%@ﬁ}he
foam matrix 40 asmsbpybrdasisind.l s of relatively small size so as to
facilitate the absorption of |iquids such as pus. The 15 resin particles
41 making up the resin disinfectant conmponent are distributed throughout -

and hel.d or fixed in Pl ace by the polgrreri c matrix 40 such that surface
portions of tHAe rERENTPAR (RAYrdx LPE ERPOSERFIAisationhbareiexs BE tHiogunas 9

40. The exposed sur s Qf .the resin _are_avail.able for _contact with 20,

any m croorgani sn%né\héf(gﬁn%fef T'ﬁée %ei%%?nbff‘?‘ﬂg E&_FFng? fﬁ%c%w of!
the barrier conbi fghb@d) Cahel W {4 thaxkes! pigilf 8l i8lae! Nqnich are
m croorgani sns, The foam sterilisation barrier or dressing 39 as.shown In
25 figure 9 hasphasméitewpitallyalaccefs€abli@pe. Kndiae pdBfurdtiiaiee FoanEtmale

applied to a wound or cut. The dressing nmay be held 1 n place by any
sui t abl e neans suféraexatpplexbepheedny Jni toxidler dtor akienthe $teridhiesition
tape neans. Preferably, the .85 . . . .
10 barrier, the disinfectant resin particles may be admixed with
and dispersed (e.g. more or less homogeneously) in the
starting reactants at the beginning of the foam producing
reaction. The foam barrier may be set in molds or else cut
to the desired shape. The foam sterilisation barrier may
15 take any desired form such as sheets, films, plugs, and the
like; it may, for example, be molded so as to conform to the

shape of portion of the body to which it is to be applied.

As mentioned above a (flexible) phamaceutically acceptable
20 hydrophilic foam matrix may be obtained using water and HYPOL
foamable'hydrophilic polyurethane polymer starting material

from W.R. Grace & Co. Lexintington Mass. U.S.A..

The pore or cell size of the foam barrier may be adjusted in
25 known 'manner; for example by altering the reaction
temperature. TFor example in the case of HYPOL a temperature
of about 50 to 70° C may be used to obtain small pore sizes

and a lower temperature of about 35 t.o 45° C may be used to



sterilisation foamdressing 39 is held in place such that at |east a
portion of'it is exposed (e.g. exposed to the air); thus the neans for

hol ding the foamin place nay be an adhesi vewstrip which has a central
openi ng exposing at |east 5 a portion of the foamwhen the foamis held
in place. Once iob%abner dargst 9biedi paries.flexible foam sterilisation
barrier will sterilise the i mediate area of the wound which it covers and
al so prevent other infectious mcroorganisns from contacting the wound

from outside the;o oy tRows HIdHoke BGLY; onarlopﬁi‘@{en df a BARawi8eype

found that the sterlllsatlon barrier 1s also effective not only against
M croorgani sms attékeilemmdiesisl 48 hdehoincorparadebus fllesdbagalasge tdeqie
deeper within the body in the area of a cut. 15 Figure 10 illustrates
anot her- type5 ofSlW@%ﬁemlélsﬁ'emn foami layan #dn H‘élﬁr$®md"l|13=h Femgrises $wor om

th t I t b t f th | |
(one of whi ch i o PREFEIELIRYFL FLOWE (PR JAKE-h b AR 43) TRLSk 47 etk |y
| arger than those?éq.rhé fa%nfteawé{ggmlggtiaﬂwaﬁeafrﬁertm Snt ¥R Qfid0210

may be used as a liner materi al wear |1 ng apparel to provide 1The apparel

with the ability hanpemt egigt gy Wnladhekiod) (f&lD) cuitmCletd.h viTall &wo
m croorgani sms. The resin beads, spheres or particles (one of which is
desi gnated with t patenfkayarse 4Bunrd A9 a8y bheeof ghyslesirgd: peternial oftheye

LS?LI‘XSSESrSig“ﬁe%%oéé‘%%%%”#ﬁaﬁr;? perarente S RIRHaR SRoheace Ly RS of
the resin are ava{réﬁ&h? fRLeGOAF el tIHADY MERLPORIFNESHS hihble be of
cotton, polypropylene, etc.; .or a Gore~tex type materlal_
mentioned abdve; A sheet of téxtile material as shown may
cut into pieces of various shapes needed to form such
15 protective wearing apparel as may be desired, e.g. coats,
pants, socks,vface masks (e.g. f#ll face masks or masks

covering only the mouth and nose) and the like.

Thg. flexible foam layer 47 can be made in any known manner
20 provided that disinfectant resin particles are dispersed in
the regction mixture during the reaction such that the end
product foam also has the resin particles dispersed in the
foam matrix and any microorganism able to penetrate into an
linﬁerior cell of the foam may be able to contact a resin
25 particle exposed into the cell and be devitalised thereby.
The foam barrier as in the case of the foam dressings
mentioned may be configured to be permeable to fluids such as

air, water, etc..



86 may find their way into the cells of the body of the barrier
conbi nation; contact with the resin devitalises the m croorganisns. 5 The
foammatrix for the sterilisation barriers g figures 9 and 10 nay be nade
by adm xi ng (known) starting reactants in (Khown) manner to nake
(known) f oans whi ch are pharmaceutically acceptable. Known
pol yuret hane foanms may for exanple be used. |In order to nmake the
sterilisation 10 Thebaredtdlg tlaecedisl ndechant beefbﬁii\qadirbi'clfésstrayobniwginixed
with and dispersed (e.g. nore or |ess honbgeneously) in the startin
reactants at the %@@%ﬁfnﬁh%fsﬁwlﬁéamwéﬂhné’w ereyiding mhestsarfblnei er
may be set in nolds .or totheg] | red .shape

d

sterilisation bar ﬁsé‘f:eﬁfﬁug %ﬁyﬁé iaftf) em &}uﬁ'BBanﬁc‘%led%erg?egf’get?ﬁ ns,

pl ugs, -and t | id@en f e Seflso foQr the
shape of por??on of tlﬁ%a%e tfgg\x/‘\‘h?%ﬁnﬁwllgﬁ?%e a;??)‘ Fgé 1"“}g?sQ)Cr{r:glnts'}l %{é&

above a (fl exi bl a)aypli-anncemltaﬂidt)ivéﬁ9ep& ald X Fay vBydsephildreihoappoBédi X
may be obtained using water and HYPCL foamabl e hydrophilic pol yurethane
pol ymer starting Swnfaces| ofr 6hP-VWRld@a%ePRP‘Gﬁe &t inegPerhive puten |

The pore or cell .size arrier adj.uste S

manner: for examyieg’ {) We%’ a:mf-;h'éat? ac]ﬁ Bhet é’ gfﬁ?gbetﬁ? eggﬁ‘pl e
in the case of HYRGlera; t%ﬁﬁeﬁéaﬂiﬁg of ctiRitled®Qulch kREE] tﬁer@}éaﬁellﬁ@? io
obtain small pore Sizes and a |ower tenperature of about 35 to [erT] C may
be used to 10 produced in situ.

Aithough shown with two outer layers the combination of
figure 11 may of course have only one such clothe like layer.
Additionally if the outer layer or layers are permeable to
15 fluids such as air, water, pus and the like, the wearing
apparel made therefrom could as needed double as a kind of
sterilisation dressing; the textile may thus for example be

air breathable.

20 Additionally although the foam sterilisation barrier has been
described in relation to a flexible foam it may be a stiff
foam depending upon the application; again the stiff foam

matrix may be prepared in known manner.

25 An alternate embodiement of the sandwich type textile may be
made wherein the foam matrix is omitted; in this case the
beads may be placed between the outer layers and the beads

may be fixed in place for example by an adhesive or by melt



87 obtainer |arger sized pores. Figure 11 shows a cross sectional portion
of a sandwi ch type textile material 46 which incorporates a flexible |arge
cell 5 size sterilisation foam|layer 47. The sandw ch conprises two outer
flexible clothe type layers 48 and 49 which are fixed to the central
sterilisation foambarrier 46 in any suitable manner (e.g. by an adhesi ve,

- melt fusion, etc.). The two outer |layers 48gand 49 may be of any desired

- material; they 10  may be perneable or inperneable to fluids such as air,
~water vapour, watfysigng Ci?&eﬂdllne on Tihey meurfeorofxtingl 2apersf (eoyt omelt
pol ypr opyl ene, etL g re- %/;)e materi al nentioned above. A sheet

of textile materi z’ﬁglgé’ E'FRS rﬁ&‘?s&ﬂ? Qi Shectayens exei ofisthermned assddsd
to formsuch 15 t.i e ired ._coats,
pant s, Socks, facoemdea s e HREL DO ARTBE R el BL 87 SRR BF o ey trRe
mouth and nose) ak Ifllexl:.bkmtﬂ'hﬁ fthexe&h&rimraﬂ ayer 47 can be nmade in any
known oanner 20 provi ded that disinfectant resin particles are dispersed
in the reacti®n miixture during the reaction such that the end product foam
al so has the resin particles dispersed in the foammatrix and any

m croorgani smable to penetrate into an interior cell of the foam may be
able to contact a resin 25 particle exposed into the cell and be
devitalised thereby. The foambarrier as in the case of the foam dressings
ment i oned may be confl gured to be perneable to fluids such as air, water,
etc.



The textile material 46 may be formed by first form ng a sheet of the
sterilisation foam by providing sheets of the desFFed—QuLeL_Lgxg%ga_and
then gluing the elenents together 5 such that the foamis sandw ched —
bet ween the two other outer layers. Al t er n&0 veI-y,Hmm‘lm,g ed
wher ei n opposed surfaces of the nold are provided wiltl u"ﬂﬂ"iﬁurouter
| ayer; the foam st&rClAd®materials are introduced betweén the' | ayers: and

foam ng activated such that the foamlayer is 10 produced in situ.
Al t hough shown with two outer |layers the conbination of figure 11 may of

course have only gne SHCIE:r‘éEQEQefEEk%rEPXEingAgdhbhgﬂ@! BYsihrédEamt!t fésin,
| ayer or |ayers are perneable to 15 fluids such as air, water, pus and

the |ike, the weaksaid apgintéctmne rebdneche g amuliddbnated did-ahgubhseasnion
kind of. sterilisation dressing; the textile may thus for exanple be air
breathable. 26 Axd¢hengmaresini t hough the foam sterilisation barrier has

been described in relatjon to a flexible foamit nay be stiff foam .
dependi ng upon the appFRERTYIESSGIPPELFES A ‘F?n‘f%"ﬁ‘afg?g’(' R FeREFERETRd

T 20 Sl AL AT SR, st s gL

may be nade wherein the m riX 'S case tf eads may
be placed between the @btbﬁénbéyf‘étéixii'l% taheabeagsrnayi the of ingdicheft ag8Rohot

exanpl e by an adhesive or by nel
of an iodine~-substance absorbable by the anion exchange
10 resin such that the anion exchange resin absorbs said
iodine-substance so as to convert the anion exchange
resin to the demand disinfectant resin, said iodine-
substance being selected from the group comprising I,
and poly%gdide ions having a valence of -1,

15 characterized En that for the conversion step at least a
portion of the absorption of iodine-substance is effected at
elevated temperature and at elevated pressure, said elevated
tenperature being higher than 100° C, said elevated pressure
being greater than atmospheric pressure.

20 |

2. A process as defined in c¢laim 1 wherein said elevated

pressure is a pressure of 2 psig or greater.

3. A process as defined in claim 1 wherein said elevated

25 pressure is a pressure of 5 psig or greater.

4. A process as defined in claim 3 wherein said elevated

‘pressure is a pressure of up to 100 psig.



89 fusion depending on the nature of the | ayers (e.g.Hm!L‘

' be
considered if the layers are of thernoplastics materi ml‘mﬁmll\ y of
course be so made as to preserve the flexibility of t natien. * I

claim1l. A process for preparing a demand ditsi nf ect ant resin, said

di sinfectant resig,bei ﬂgpéacéé’é“a[?té‘&iﬂe@{]% R339n2R! HflePe £ CUNWEe { &Fdtka

the process conprising a conversion step, e conversion step conprising

contacting a por opgesbuPBIid b HrajisuteCseNBPER § ad B35 Psdgsalt formwith a
sufficient anmount of an iodine-substance absorbabl e by the ani on exchange

10 resin such that the ani on exchange resin absorbs said
i odi ne-substance so as_to convert the anion exchange resin to the denmand
di sinfectant resifir saPdPFecPsR-2% ARRINGCSe ipeicAgiBelcWherein Faitheelpaked

conprising [ekr] I pdi de jons _having a valence of .-1, 15 .
characterized in ?nggg%éré ?%ea g’gnevsg?'&eoﬁ%s?’é o o tI"eé?t pilﬁbrt ion of the
absorption of iodine-substance is effected at el evated tenperature and at
el evat ed pressure, said el evated tenperature being higher than [err] C
sai d el evated pregsureabprogess end alefined dnmelplhfr pcwhéreinLaidOeLevatel

process as defined in claim1 wherein said elevated pressure is a pressure
of 2 psig or greatgmperature is a temperature of 102° C or higher.

10 8. A process as defined in claim 1 wherein said elevated

temperature is a temperature of 115° C or higher.

9. A process as defined in claim 1 wherein said elevated
temperature is a temperature of from 115° C to 135° C.

15
10. A process as defined in claim 1 wherein said elevated
temperature is a temperature of 102° C or higher and said

elevated pressure is a pressure of 5.psig or greater.

20 11. A process as defined in claim 10 wherein said elevated

temperature is a temperature of up to 210° C.

12. A process as defined in claim 1 wherein said elevated

temperature is a temperature of 110° C or higher and said
25 elevated pressure is a pressure of 5 psig or greater.

13. A process as defined in claim 12 wherein said elevated

temperature is-a temperature of up to 150° C.



3. A process as defined in claim1 wherein said elevated 2 ure is
a pressure of 5 psig or greater. 4. A process as ﬂmmﬁ MHHE“EE
wherein said el evated pressure is a pressure of upt

process as defined in claim1 wherein sai d @Revat ed pressure is a pressure
of from5 to 35 psi 9. p6 r de Eﬁﬁﬂ C rei

el evated 5 pressure |£ Bféigu%g rggm 12 bﬂég%ﬁ%épregggggggs
defined in clai mﬁbn\y&raeupesmcbﬁlmt edst QRer a,t;srre: is a tenperature of
[err] C or higher. 10 8. A process as defined in claim1l wherein said
el evated tenperature is a tenperature of [err] Cor higher. 9. - A process

as defined in claim1l wherein said evated t erature is aterrperature of
from[err] Cto [¥rr] AcPrP5e3p an ‘p?%’d?gs gg?ﬁ“n%dm??f’ec‘l‘hl%lf Wr&vatad

sai d elevat edst enueq Al UGG LS 18 -segagga{ar&eofo;{ i & % Ris §8£ %HQ £ d
el evated pressure I's a pressure o psig or greater. pr OCess
as defined in cl adravhiteahptassuseaiit @l prasedrd dE-ahus etd S35 geigper at ure
of up to [err] C 12. A process as defined in claim1l wherein said elevated |
tenperature is a tenperature of [err] C or hi gher and said 25 el evat ed

pressure is a pressure of 5 reater. rocess as, defined in
clai m 12 wherein & dAer??SFgﬁ '1‘% 8r énl%laau‘i é‘ﬁpg Peretn sAid sleyated )
C. : temperature is a temperature of from 115° C to 135° C.
10 '
17. A process for preparing a demand disinfeetant resin,
said disinfectant resin being an iodinated strong base anion
exchange resin,
the process comprisiné a conversion step, the conversion
15 step comprising contacting a porous strong base anion
exchange resin 'in a salt form other than the iodide form
- I, with a sufficient amount of an iodine-éubstance
absorbable by the anion exchange resin such that the
anion exchange resin absorbs said iodine-substance.so as
20 ) to convert the anion exchange resin to the demand

disinfectant resin, said iodine-substance being selected
from the group comprising polyiodide ions having a

valence of -1,
characterized ih that for the conversion step at least a
25 portion of the absorption of iodine-substance is effected at
elevated temperature and at elevated pressure, said elevated
temperature being 100° C or higher, said elevated pressure

being greater than atmospheric pressure.



14. A process as defined in claim12 wherein said el evated tenperature IS
of from[err] Cto [err] C 15. A process as defin l ntmm rein
said elevated 5 tenperature is a temperature of [tm, Irm,,!)ﬂlm, 'iand
said el evated pressure is a pressure of fronP to 35°psfg.t 18 A process as
.defined in claim 15 wherein said el te u i r at _
from[err] Cto [&Pr] E PICYF K ﬁfﬁé@?g A5 g?g%aéfngﬁ%lae ,?"Q%?é‘ i
disinfectant resl BupSehlod! ifAdedtri S50 a0 %IdHb 32 £OCARA Ofl 5! ONG base

ani on exchange resin e process conprising a conversion step, the
conversion 15 step conprising contacting a porous strong base ani on
exchange resin in a salt formother than the iodide formwth a sufficient
amount of  an |od|me.suhspancesabasrﬁkmnmd%/IﬂmﬁlﬂﬂﬂwﬂbxvhangénrééﬁnQﬂkﬂﬂ
that the ani on exchange resin absorbs said iodjne-substance so as 20

to convert th& anP¥shargaremin ds in §henehl@rdfR) THE flect ant resin, said
| odi ne-substance being selected fromthe group conprising polyiodide ions
having a val ence of -1, characterized in that for the conversion step at

least a 25  portign of tp%c@??“a@ | 0k ifed OfH NEISHDSiANGRereiffl fteet eshRin

el evated tenperature and at elevated pressure, said el evated tenperature
being [err] C or bikghehgeStédinl Y diredhpr Agatioeybeiory QHRat er than

at nospheric pressure.
10 21. 2 proceés as defined in claim 17 wherein said elevated

pressure is a pressure of 2 psig or greater.

22. A process as defined in claim 17 wherein said elevated
pressure is a pressure of 5 psig or greater.

is ]
23. A process as defined in claim 22 wherein said elevated

pressure is a pressure of up to 100 psig.

24. A process as defined in claim 18 wherein said elevated

20 pressure is a pressure of from 5 to 35 psig.

25. A process as defined in claim 18 wherein said elevated

pressure is a preésure of from 5 to 20 psig.

25 26. A process as defined in claim 18 wherein said elevated

temperature is a temperature of 102° C or higher.

27. A process as defined in claim 18 wherein said elevated



18. A process as defined in claim17 wherein said iodine- subst
conprises.triiodide ions of formula [err] 19. A proceﬁ“‘ﬂﬂ“ﬂﬁlmumcl ai m
17 wherein the anion 5 exchange resin is in the chl bl I 20. A
process as defined in claim17 wherein the arfffon exchange resin is in the

hydroxyl form[erglndQratdde igb\aortgg@%g?@ﬁrge& Gel B §é%@ﬂe7r wherein said

el evated pressure Is a pressure of g-or greater. process as
defined in claim17 wherein said el evated pressure is a pressure of 5 psig
or greater. 15 23. A process as defined in claim22 wherein said el evated _
pressure is a pre28ureAcprogess akldefithgd 2v.claiw dBGewherseinefab@®deidvateri M

- 18 wherein said el evated 20 pressure is a pressure of from5 to 35 psig. -
25.. A process as HePPaEature cisiantegperatere ofifram dval @ 49 d853r6.is a
pressure of from5 to 20 psig. 25 26. A process as defined in claim 18
wherein said Elevated tenperature is a tenperature of [err] C or higher.

27. A process as gdgfi nﬁ?ﬁi‘&é‘és‘aia@ llgrfmgéeizi Sl ﬁlae%ﬂggg'n s fgﬁgg@é{{e

is a tenperature of [er C or high process as I ne alrm 18

wherein said el eveenfetr£bines aisir® témpelAHeY A0 of @MHiher Grid d481d ]
C 5 _
elevated pressure is a pressure of 5 psig or greater.

10 30. A process as defined in claim 29 wherein said elevated
temperature is a temperature of up to 210° C.
31. A process as defined in claim 29 wherein the anion
exchange fesin is in the chloride form Cl-.

15
32. A process.as defined in claim 29 wherein the anion

exchange resin is in the hydroxyl form OH .

33. A process as defined in claim 18 wherein said elevated
20 temperature is a temperature of 110° C or higher and said
elevated pressure is a pressure of 5 psig or greater.
34. A process as defined in élaim 33 wherein said elevated
temperature is a temperature of up to 150° C.
25 -

35. A process as defined in claim 33 wherein said elevated

temperature is of from 115° C to 135° C.



—_—

.

29. A process as defined in claim18 wherein said ele ature is a
tenperature of [err] C or higher and said el evated pr IWBE[ ure
of 5 psig or greater. 10 30. A process asydefined im ¢l alk xei n

said elevated tenperature is actenperature o? up to [err] C. 31. A process

as defined in cl ak@,29Ape6&ddl laldeadpiné D RABER 1&SIKerSin BalilcetblRELJE
form[err] 15 32. A process as defined in claim29 wherein the anion
exchange resin istenpehetayelrixya tenpadature 3. 1A5Pprocesshiaghetef anddsaid
claim 18 wherein said elevated 20 _ tenperature is a tenperature of [err] C
or higher and sai @18Vataf RFeFBYSULE R SPELSHESSQfeTHPM 5 39 FSoPSdPeat er .

34. A process as def-ined in claim33 wherein said elevated tenperature is a
tenperature of up to [errr] C. 25 35. A process as defined in claim 33

wherein.-said g evahed heppeédddia® harPhed 'RMARLRI 36 Wieddi lsald e1ed8tea A
process as defined in claim 18 wherein said elevated tenperature is a

t enperature of [etephp€ratuhe gizcra aetiperatthized efatfedmpl s ar €oi $335° @r.essure
of from5 to 35 psig. 5 37. A as defined in claim36 wherein said
el evated tenperature is a tenperature of fromJ[err] Cto [err] C. 38. A

process as defineqgl n & FBedls"1s" dadshhs 30 WA URLED Lfe ! Bnlbie
exchange resin is in the chloride form Cl°.
10
39. A process as defined in claim 37 wherein the anion

exchange resin is in the hydroxyl form OH .

40. A process as defined in claim 18 wherein the anion

15 exchange resin is a quaternary ammonium anion exchange resin.

41. A process as defined in claim 18 wherein the anion
“exchange resin is contacted with a composition comprising a
mixture of KI, I, and a minor amount of water, the mole ratio

20 of KI to I, initially being about 1.

42. A process' as defineld in claim 18 wherein said anion
exchange res_in_is in the hydroxyl form OH", wherein the anion
exchange resin is contacted with a composition consisting of
25 a mixture of KI, I, and a minor amount of water, the mole
ratio of KI to I, initially being about 1, wherein said
elevated temperature is a temperature of 102° C or higher and

wherein said elevated pressure is a pressure of 2 psig or

-~
S



39. A process as defined in claim 37 wherein the anion exchange resin is-in
the hydroxyl formOH . 40. A process as defined in claim 18 wherein the

anion 15 exchange resin is a amonium anig§ exchang r“msnlm”“‘
~process as defined in claim18 wherein the anion exchaagmmm‘“
. contacted with a goapbertion conprising a mixture of [ert] @nd a"m for

~anount of water, the nole ratio 20 of [err] to [err] initially being
about 1. 42. A process as defined in claim18 wherein said ani on exchange

oSt 1S N the hydroxy| oo gkl hoMELEL, FIR1 ANk EAANIINGR HCE1 vl Suo

contacted with a conpositrion consSi 34 ure

m nor anount of Wbﬁﬁeriﬂ&'érqsearﬁéﬂlﬁéﬁtu&%r bF i0s° eréd HigHerabhit W9éFdlin
; about 1, wherein said elevated tenperature is a tenperature of [err] C or

. higher and whér ei sagdi elevabesl efirgsagsuie aspregrweesofefodém B ¥ §50psig.
. greater. 43. A process as defined in claim42 wherein said el evated

| tenmperature is a tenperature of e[rr] C or higher and wherein 5 sai d

. el evated pressure |s a, pressur rom5.to 35 élsmfeg{ocess for

preparing a demand*ai sPnPERFER %e ferél%repagll&gdl Si nef"g aftSHBERPREHAT n e% !

~iodinated strong bage &DOTEtaRRNEEs f1f Being 1h 1od1nat£c§‘e‘sﬂ¥d?@e§§se anion
_conprising a conversion step, the conversion step conprising contacting a

. porous strong basexeahangeewxesdiange resin in a salt formwith a sufficient
~anount of an lloodl ne- subst ance absorbabl e by the ani on exchange

the process comprising 'a conversion step, the conversion
step com§;1s1ng contacting a porous strong base anion
exchange resin in a salt form with a sufficient amount
of an iodine-substance absorbable by the anion exchange
resin such that the anion exchange resin absorbs said
15 iocdine-substance so as to convert the anion exchange
resin to the demand disinfectant resin, said iodine-
substance being selected from the group comprising I,
and polyiodide ions having a valence of -1,
characterized -
20 in that said conversion step comprises an initial conversion
stage followed by a second conversion stage,
in that said initial conversion stage comprises contacting
the anion exchange resin with the iodine-substance at a
temperature of 100° C or 1lower so as to obtain an
25 intermediate composition, said intermediate composition
comprising residual absorbable iodine-substance and an

intermediate iodinated resin,

and



resin such that the anion exchange resin absorbs said
I odi ne-substance so as to convert the anion exchange rEM”’HW”HMHMd
~disinfectant resin, said iodine- substance bg;ng sel ec s p
conprising [err] and polyiodide ions having val ence of -1, characterized

20 in that said;fonvar gheq s'*éé%?nd@%éé@ﬁorﬁ@th&étdcﬁ'dpr&%@¥e£§$€ébéir?@%he

foll owed by a second conversion stage, 1n that said initial conversion
stage conpri ses contarmedithtdeonpoditidncbangevatedntenpddratiite and elevated

i odi ne-substance at a tenperature of [err] Cor lower so as to obtain an 25
intermediate conpBESFERER, Saddi elevahes kemparatuxobpéngthimhenfpansiag’ ¢,

and - in that  caPBi8actRrNAyCPERBRCER g Wl PFEBESE LYY | A AopPReE e

i nternediate go §égé@peto el evated tenperature and el evated pressure,

said el evated tengerature bei ng higher than [err] C, said elevated pressure
bei ng greater than atnospheric 5 pressure. 45. A process as defined in
claim44 wherein said el evated pressure is a pressure of 2 psig or greater.
10 46. A process 48§. de!ipmbéas esadef iMediigr silaigatd eheneiredyiesdevated a
pressure of 5 psi greater 47. Agrocess gs defined in claim46 wherein
said el evated pre Eﬁ?ﬁ is B BLegrurerof P MFIH00T peFgAteT -

10 46. A process as defined in claim 44 wherein said elevated

pressure is a pressure of 5 psig or greater.

47. A process as defined in claim 46 wherein said elevated
pressure is a pressure of up to 100 psig.

15 | .
48. A proceés as defined in claim 44 wherein said elevated -

pressure is a pressure of from 5 to 35 psig.

49. A processvas defined in claim 44 wherein said elevated

20 pressure is a pressure of from 5 to 20 psig.

50.. A process as defined in claim 44 wherein said initial
conversion stage comprises contacting the anion exchange
resin with the iodine-substance at a pressure of from 0 to

25 less than 2 psig.

51. A process as defined in claim 50 wherein said elevated

pressure is a pressure of 2 psig or greater.



15-48. A process as defined in claim44 wherein sai H"Tl evat ed ]

ressure is
a pressure of from5 to 35 psig. 49. A process as d |u H‘jﬂl" 4
wherein said el evated 20 pressure is.a pressure of O lipe 9. 50.

A process as defined in claim44 wherein sai&8initial conversion stage

conprises contacting the anion exchange resin wth the iodine-substanc t
a pressure of froRP0 t& Processas Fﬁggnﬁdp%’i‘g‘?laf?‘f SR HPBERLR %%l‘ge?]iaﬁveag:ﬁ%n

cl ai m 50 wherein i val e e. kS psig or greater.
98 52. A process %geggﬁ%ge éi%p%{eg’%%géoﬁﬁ’éf%}ﬂ ?zriug%g?iezsgf ed pressure is a
pressure of 5 psig or greater. 53. A process as defined in claim52
wherein said elevated 5 pressure is a pressure of up to 100 psig. 54. A
process as defined3i.n al procéds wWsedefinedi in etlnint 6@ phersinesiid celvatwmdr e
of fromb5 to 35 psig. 10 _55. " A process as defined in claim50 wherein
~sai d el evat ed Spr ePFREEUFS &S R SFAFSHTEf Of WP TP 1P D ®SESrg. 56. A process as
defined in claim44 wherein said initial conversion stage conprises
contacting the ani on exchange 15 resin with the iodine-substance at a

~tenperature of frem 20,t 8r400s€ ANdein8dSeAt Bl iny sATHhEREIR £85U E1evbed?
process as defined i'n claim56 wherein said el evated pressure is a pressure

- of 2 psig or greapiessure is a pressure of from 5 to 35 psig.

10 55. A process as defined in claim 50 wherein said elevated

pressure is a pressure of from 5 to 20 psig.

56. A process as defined in claim 44 wherein said initial
conversion stage comprises contacting the. anion exchange
15 resin with the iodine-substance at a temperature of from 20

to 40° C and at essentially ambient pressure.

57. A process as defined in claim 56 wherein said elevated
pressure is a Ipressure of 2 psig or greater.

20
58. A process as defined in claim 56 wherein said elevated

pressure is a pressure of 5 psig or greater.

59. A process as defined in claim 58 wherein said elevated

25 pressure is a pressure of up to 100 psig.

60. A process as defined in claim 56 wherein said elevated

pressure is a pressure of from 5 to 35 psig.



20 58. A process as defined in claim56 wherein said elevated pressure is a
pressureiof.5 psig or greater. 59. A process as def ;]M“Unly(“mmliﬂ”\herel n

- said el evated 25 pressure is a pressure of up to ocess

- as defined in claimb56 wherein said el evated ﬁressure i s a pressure of from

.5 to 35 psig. [0Cess as defLngd | | S

" el evat ed pressureggs ;Ap?]é‘g SFFE)W% &) “2]%1%'5?’8 Eg &‘g praolc%segleg’sated
defined in claim ¥%§£ F t t hat is a tenperature

of 1020 C or hi gh§§e _&‘ pro seggggadggl ne ﬁiggleaz?mﬁég wher ei n said

el evated tenperature is a tenperature of [err] C or higher. 10 64. A

process as defined in claim56 wherein said elevated tenperature is a

- tenperature of freenrehrptdceds as| defin&l H%.claim Séewbeneinesaidelevatied m:

- 56 wherein said elevated tenperature is a tenperature of [err] C or higher

“and said 15 Sel ebERRErPFERS i temppratuxe H102° S oF G Fater. 66. A

process as defined in claim®65 wherein said elevated tenperature is a
tenperature of up to [err] C 20 67. A process as defined in claimb56

wherein sai d el evgied §eppsiddding B%fi‘n&&”ﬁ?r@iéirn? 52 wh‘é&élncsé’id hé it eand
said el evated pressure i's a pressure of 5 psig or greater. 68. A process as

defined in clai m génpbeatire i & eetpatraturd of trIFSecadrirteigirera t enperature
of up to [rer] C
10 64. A process as defined in claim 56 wherein said elevated

temperature is a temperature of from 115° C to 135° C.

65. A process as defined in claim 56 wherein said elevated
temperature is a temperature of 102° C or higher and said

15 elevated pressure is a pressure of 5 psig or greater.

66. A process as defined in claim 65 wherein said elevated

temperature is a temperature of up to 210° C.

20 67. A process as defined in claim 56 wherein said elevated
temperature is a temperature of 110° C or higher and said

elevated pressure is a pressure of 5 psig or greater.

68. A process as defined in claim 67 wherein said elevated

25 temperature is a temperature of up to 150° C.

69. A process as defined in claim 67 wherein.said elevated

temperature is of from 115° C to 135° C.



69. A process as defined in claim®67 wherein said el evat erature I S
of from[errtt] Cto [err] C 100  Substitute sheet- m'( ju"ﬂmﬂmf)
A process as defined in claimb56 wherei'n saidggl evated- t

tenperature of [err] C or higher and said el evated pressure is a pressure
of fromb5 to 35 psi@. 3 FrocAsprasedsfiardddhi akain rBecvhiereI sdhibd e reiatied
eHWMedtammaUMe|satmmmaUMeofﬂmm[mr]Cto[mr C 72. A

process as defi nedtemPenafivresdswiletempesaruret afells & faxcthdghesr and ispdd

d of 1 t 10 initjal_73. A def i ped | 56
ber i n sai d st agc PV BRE PERRSE 4 4 REBBIFOCSLF PP nbbe SIP TG 6. 74

A process for preparing a demand disinfectant resin, 15 sai d di si nfectant
resin being an iodinated strong base ani on exchange resin, the process
conprisinng a cBNVETEI OIA Hrepgeskhas cdepitied dn Sl&im Cnwhiesehy €Hid ailldvagead
porous strong base anion exchange resin in a salt formother than the

i odi de, form 20 tempenatuxe: isazastguneziadireandfnomiligh ¢ & 1858 ubst ance
absor babl e by the ani on exchange resin such that the ani on exchange resin
absorbs said iodine-substance so as to convert the anion exchange resin to

the demand di sinfegd anty rgsidbssSaldd dOdindd- SWPhange Reidregheehsd ZBrst

fromthe group ,conprising polyiodi de 1ons having a
stage is effected for a time period of 1 minute or more.

10
73. A process as defined in claim 56 wherein said first

stage is effected for a time period of 1 minute or more.

74. A prdcess for preparing a demand disinfectant resin,
15 sa:i..d disinfectant resin being an iodinated strong base anion
exchange resin, .
the process comprising a conversion step, the conversion
step comprising contacting a po'rous. strong base anion
exchange resin in a salt form other than the iodide form
20 I°, with a sufficient amount of an iodine-substance
| absorbable by the anion exchange resin such that the
anion exchange resin absorbs said icdine~-substance so as
to convert the anion exchange resin to the demand
disinfectant resin, said iodine-substance being selected
25 from the group comprising polyiodide ions having a
| valence of -1,
characterized

in that said conversion step comprises an initial conversion

This Sheet Has Been RTlaced




val ence of -1, characterized in that said conversion steq onpri ses an
tm

initial conversion . 101 stage followed by a second con ﬂu:m'g"mﬂﬂlmme

that said initial conversion stage conprisesggontacting il
resin with the iodine-substance the ani on exchange resin with the

i odi ne-subst ance &taget éaplkowrdiby af sécond erarive€sdon| staege, S0 as to obtain
an internedi ate cqnposition, said internediate conposition conprising
resi dual absorbabf® {thafng&2idpiniticd Aemvansinncrtagn Aanprisenacontacting

and in that said ongs .on stage. ¢ i ses subjecting the 10

i ntermedi ate corrp%glgt ?gzr'\&?o%&%&%gi? eﬁeﬁlg‘nﬂé?g? % 189&“8{'%%%%“& &bg ppion

said el evat ed t eTRRERLHGE HbiROwk e [ine 18k HbOBSet Riala ! £\ RRL-OLES £

bei ng greater than atnospheric pressure. 15 75. A process as 5e Ined 1n
claim 74 wher & n 28p% ¢ oo Aowes udrstaante clotmin oS ihtermstiideed ebapositdsmul a -

[err]. 76. A process _as defined in claim74 wherein the anion exchange
resin is in the cfARrofi tREE}pER qonmpsition eanprisdngsremidyaddabaorbaible 74

Be defined i n cf atensdE RGN, phe fa Uiarhaataty AUMATo o iRetour o o
2 psig or greaterand D '
in that said second conversion stage comprises subjecting the
10 intermediate composition to elevated temperature and elevated
pressure, said elevated temperature being 100° C or higher,
said elevated pressure being greater than atmospheric

pressure.

15 75. A process as defined in claim 74 wherein said iodine-

substance comprises-triiodide ions of formula I, .

76. A process as defined in claim 74 wherein the anion
exchange resin is in the chloride form Cl1-.

20 '
77. A process as defined in claim 74 wherein the anion

exchange resin is in the hydroxyl form OH .

78. A process as defined in claim 74 wherein said elevated
25 pressure is a pressure of 2 psig or greater.
79. A process as defined in claim 74 wherein said elevated

pressure is a pressure of 5 psig or gfeater.



79. A process as defined in claim74 wherein said el evated pr |
pressure of 5 psig or greater. 102 80. A process as def‘iﬂhﬁ@“ﬂﬂ'&“ﬂ‘
wherein said el evated pressure is a pressure of up to 100 4 THATs
process as defined in claim74 wherein said H%vated 5 pressure is a

pressure of from5 to 35 psig. 82. .A_process as .defined in.claim 74 wherein
sai d el evated pre88ar i BEYF e§§uF§fg?e$rihné§3¥§ 8 5@?6@1QIfa£%¥£ﬁeYR%eg
process as defi ned-bosfhal 18 & plSEE 521 dp il LY peegyersion stage
conprises contacting the anion“exchange resin vvith'Fhe I odi ne-subst ance at
a pressure of fromO to less than 2 psig. 15 84. A process as defined in

claim 83 wherein said el evated. pressure is a pressure of 2 psig or greater.
85. A process as 8&ti nddproressaiam gefinedeclm ckaimr dhevherein reanid edavated

pressure of 5 psig or greatjer. 20 86. A process as fined in claim85
wherein said &l evg{"éﬁsg?%sé%rae 3r§5§“’ﬁ?e§gu$%°%fs 3:)8 g P®89psig. 87. A
process as defined in claim83 wherein said el evated 25 pressure is a
pressure of from5 to 35 psig. -88. A process as defined in claim83 wherein

sai d el evated pregsyreai srecddLaslaerhed DN Flditm 28 PReéPein said elevated

pressure is a pressure of from 5 to 20 psig.

10 83. A process as defined in claim 75 wherein said initial
conversion stage comprises contacting the anion exchange
resin with the iodine-substance at a pressure of from 0 to

less than’'2 psig.

15 84. A process as defined in claim 83 wherein said elevated

pressure is a pressure of 2 psig or greater.

85. A process as defined in claim 83 wherein said elevated
pressure is a pressure of 5 psig or greater. |

20
86. A process as defined in claim 85 wherein said elevated

pressure is a pressure of up to 100 psig. -

87. A process as defined in claim 83 wherein said elevated

25 pressure is a pressure of from 5 to 35 psig.

88. A process as defined in claim 83 wherein said elevated

pressure is a pressure of from 5 to 20 psig.



103 89. A process as defined in claim75 wherein said initial nversi
stage conprises contacting the anion exchange resin with thell!lﬁmlllﬂ‘lmlj]i"ullll :
i odi ne-substance at a tenperature of from 29,40 [err] C and el
.anmbi ent pressure (i.e. a pressure 5 of less than 1 psig to O (zero) psig;

‘0 psig reflecti ngdaar Agirocessr adt ARSI it RIAIAHUNS) wh8Peir £ DT EHFithal
defined in claim89 wherein said elevated pressure is a pressure of 2 psig
or greater. 10 9konvensiedsstagedcfdmprdses cloatacBbnehshei rersaind exehangsd
pressure is a pressure qf 5 psi r greater. 92. A process,as defined in

Bl ai m 01 wher el n S MiEDarBR dedingfanbstonce dt, 3, Remesratore (3t (@0
psig. 93. A proc ) ks | ' i | lievat e SSSIE:
1S a pressure ofqﬁ‘%?(g% 5&?%h3§gpésglkge?’ltgéﬂggaﬂl%r,&%pﬁf)%%%is(qd%fi%e%{l n claim
89 wherein sag d elfevbéssl PR&SSUI Bsi§ BoPrOESE@ErD) Ofpsigomd pie? Or S dbt iy

A process as defined in claim89 wherein said el evated tenperature is a
tenperature of [ &aromgtaichpghatmostheydc prossuxals as defined in claim89
wherein said el evated tenperature is a tenperature of [err] C or higher.
104 Substitute sheet - 2 COctober 1996 97. A process as defined in claim

89 wherein said g@vaiedrocess as defined in ‘claim 89 wherein said elevated
pressure is a pressure of 2 psig or greater.
10
91. A process as defined in claim 89 wherein said elevated

P .

pressure is a pressure of 5 psig or greatet.

92. A process as defined in claim 91 wherein said elevated

P

15 pressure is afpressure of up to 100 psig. t

93. A process-as defined in claim 89 wherein said elevated
pressure is a pressure of from 5 to 35 psig.
20 94. A process as defined in claim 89 wherein said elevated

pressure is a pressure of from 5 to 20 psig.

95. A process as defined in claim 89 wherein said elevated
temperature is a temperature of 102° C or higher.

25
96. A process as defined in claim 89 wherein said elevated

temperature is a temperature of 115° C or higher.




tenperature is a tenperature of from[err] Cto [errr] C 9
defined in claim89 wherein said el evated 5 tenperature i IIIII[ME&)mH m Eﬂll
. of [err] Cor higher and said el evated presggje is a pressure o LpSY¥ g sor *

. greater. 99. A process as defined in claim98 wherein said el evated
tenperature is adrnper drocessfasipdfinedr ih €lai) g0Ghesepnosasd edevateded
in claim@89 wherein said elevated tenperature is a te maUMeof[mr]C

or higher and saitemHerpfuze pFe%s’@ﬁl’équ@t&rﬁr%s@F‘é“&frgE Osty W3°gFeater. 15
101. A process as defined in claim 100 wherein said elevated tenperature is
a tenperature of up to [err] C. 102. A process as defined in cl.aim 100

wherei n said el evafed f GBRLILULE ddke Hod HAMEESLAlsL HRredtl Lata 8eddiea A

_ process as definedin'clFaim ereln sai evated tenperature is a

- tenperature of [ aidrpdradurli glcna auhperhture cunt poRPresatireidien mdssaie
~of from5 to 35 psig. 25 104. A process as defined in claim103 wherein
sai d el evated t englerattede presaurenperatpnessyref eHn [Redg) oF g5epER¥} C. 105.
A process as defined in claim74 wherein said [err] 105 Substitute
sheet - 2 Cctober 1996 stage is effected for a tine period of 1 mnute or

more. initial 1064 A B Proed gsageag_. d' InClahih 8% WHriR 28id Siagsedd
effected for a tine perito £°1 or nore.
temperature is a temperature of up to 210° C.
10
100. A process as defined in claim 89 wherein said elevated

temperature is a temperature of 110° C or higher and said

elevated pressure is a pressure of 5 psig or greater.

15 101. A process as defined in claim 100 wherein said elevated

temperature is a temperature of up to 150° C. -

102. A process as aefined in claim 100 wherein said elevated
temperature is of from 115° C to 135° C. B

20
103. A process as defined in claim 89 wherein said elevated
temperature is a temperature of 115° C or higher and said

elevated pressure is a pressure of from 5 to 35 psig.

25 104. A process as defined in claim 103 wherein said elevated

temperature is a temperature of from 115° C to 135° C.

105. A process as defined in claim 74 wherein said first
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5 107. A process as defined in claim 104 wherein the anion resin
is in the chloride formCl.. 108. A process as defined in cI nﬂﬁ" ﬂﬂ ""
t he anion 10 exchange resin is in the hydroxyl form[err]

as defined in claim75 wherein the anion ex ge resinis a quaternary
ammoni um ani on eX%QQQgeléeéfflacéeé 349 aptﬁ{eoga%ﬁoﬁsoﬁ'ei Mt o fbEl /S
wherei n the anion ange resin i S conta conposition conprising

a mxture of KI, [err] and a mnor amount of water, the nole ratio of [err]
to [err] initially being about 1. 20 111. A process as defined in claim?75
wherei n sai d ani oA0éxchapgecessi asi definedeimydiaky| 89 owhefein | sakdr §insthe
ani on exchange resin is contacted with a conp05|t|on cons;stln% of a
Cmixture of K, [eftRIgndseHiefedaibti® HineReEiod; A€ ht WS O BOFE-of K
to [errr] ini%nally bei ng about 1 and wherein said elevated tenperature is

- a tenperatureof [err] C or higher, and wherein said elevated pressure is a
~ pressure of 2 psigogr gr?a eékss asl@érideéd fnpeR&Dss105 WRérEDd tReChaish
111 wherein said el evate pressure is a pressure of from2 to 35 psig. 114.
A process as defi ex¢hangel nésinlis whethe nchslrnidei form5Cl .stage is effected
for a tine period of from1l mnute to 24

108. A process as defined in claim 104 wherein the anion

10 exchange resin is in the hydroxyl form OH.

109. A process as defined in claim 75 wherein the anion

exchange resin is a quaternary ammonium anion exchange resin.

15
110. A proéess as defined in claim 75 wherein ‘the anion
exchange resin is contacted with a composition comprising a
mixture of KI, I, and a minor amount of water, the mole ratio
of KI'to I, initially being about 1.

20

111. A process as defined in claim 75 wherein said anion
exchange resin is in the hydroxyl form OH , wherein the anion
exchange resin is contacted with a composition ..consisting of
a mixture of KI, I, and a minor amount of water, the mole
25 ratio of KI to I, initially being about 1 and wherein said
elevated temperature is a temperature of 102° C or higher,
and wherein said elevated pressure is a pressure of 2 psig or

greater.

_—
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hours. 114. A demand disinfectant resin, said disinfectant rgg '
| odi nat ed strong base ani on exchange resin which is 10 theﬂmmaﬂlmﬂmmll
i odi nat ed strong base ani on exchange resin prepared in accor s *
process as defined in claim1. 115. A dernan%‘0 | sinfectant resin, said

~.di si nfectant resiﬁﬂeid%x%%egedgaaci&i QRIcPAEE 13N RReLYEAEWA AFvated

whenever 15  prepared i'n accordance wth a process as defined in claiml.
116. A denmand di spréssiritid @Sbessaté ¢if SExtneQt &bt 36epsigbei ng an

i odi nated strong base ani on exchange resin which is the sane as an

I odi nat ed strong base ani on exchange resin 20 prepared in accordance with
a process as defined in claim2112. 117. A demand disinfectant resin, said

~disinfectant resihbeihPERreSiiamtdRf nadordd FSdMadildn WBEERAAgSAIEsiTirst

. whenever 25 prepared in ordance wi.th.a proces fined . | gi_m

115 116, “A nBUncHESE T SHAREeEndoR P SR aPRTTGE F fatn, 1o hipg® B

| microorgani sms, Sgbgkdet hod conprising passing said air over a demand

~disinfectant resin such that airborne m croorgani sns contact said resin and

are devitalized thereby, said demand disinfectant resin conprising an

| odi nated strong base anion 5 exchange resin. 119. A nethod for

disinfecting air 3%4defd ndemdnd disinfecganheresinsasaid o sinfartantomesiase.

ani on exchange resinp . ] . . .

being an iodinated strong base anion exchange resin which is

10 the same as an iodinated strong base anion exchange resin

prepared in accordance with a process as defined in claim 1.

115. A demand disinfectant resin, said disinfectant resin
being an iodinated strong base anion exchange resin whenever

15 prepared in accordance with a process as defined in claim 1.

116. A demand disinfectant resin, said disinfectant resin
being an iodinated strong base anion exchange resin wh;ch is
the same as an iodinated strong base anion exchange resin
20 prepared in accordance with a process as defined in claiﬁ

112.

117. A demand disinfectant resin, said disinfectant resin
being an iodinated strong base anion exchange resin whenever
25 prepared in accordance with a process as defined in claim

112.

118. A method for disinfecting air containing airborne



conprises a strong base ani on exchange resin conponent whi

represents from25 to 90 percent by wei ght of tg t ot al vveﬁmﬂﬂlll"""um””m
i odi nated resin. 120. A nethod for disinfectpgg air as defined i clai i 118
wherein said iodinated strong base ani on exchange resin 15 conprises a
.strong base ani omierobeggaisns) sidmethod adnmdlsimgr passisg fadm 45rt ovéd

percent by weight of the total weight of the iodinated resin. 121. A nethod .
for disinfecti ng aademand dhifsinfe¢ctant|zasin sgch(-hat\ptreerne HigrreggaRL 8BS
strong base anion exchange,resin , is an iodinhated. str base ani g xchange
resin prepared i I‘F‘%’c‘,:@&tdgﬁéﬁ Leein af’“'a ﬁ&gegégﬁﬁ??fg%?‘%ﬁi Fﬁai.g %E?.an
met hod for disinfgct. ' i kD [ Ns whesad | dni

i odi nated strong “@%&é‘r}%ﬁ%ﬁtg’%ﬁlﬁ]&gﬁ g%lgﬁﬁégérg]nl%iﬁgglgﬁg?ed Strfd()%g%%agre\mn
ani on exchangg r¢sidhag@P#e88ini N accordance with a process as defined in
claim112. 108 123. "A system for disinfecting air containing airborne

m cr oor gani sns, said system conprising neans for providing an air path for

the noverment of air therethrough, 5 and a demand disinfectant resin
di sposed in sai d 9. gamethodufnrt disinfedfoine: adirc @fodgiineds inncipinm 118

assing through said air pa r ' i '
P n ond ba oy Mhemels BRLY Jbdifntda ' 8e28nd" Badd' adlch “GRLAGHgd" 1A'

comprises a strong base anion exchange resin component which

i0 represents from 25 to 90 percent by weight of the total

weight of the iodinated resin.

120. A method for disinfecting air as defined in claim 118
wherein said iodinated strong base anion exchange resin
15 comprises a strong base anion exchaﬁge resin component which
represents from 45 to 65 percent by weight of the total

weight of the iodinated resin.

121. A method for disinfecting air as defined in claim 118
20 wherein said iodinated strong base anion exchange resin is an
iodinated strong base anion exchange resin prepared in

accordance with a process as defined in claim 1.

122. A method for disinfecting air as defined in claim 118
25 wherein said iodinated strong base anion exchange resin is an
iodinated strong base anion exchange resin prepared in

accordance with a process as defined in claim 112.



10 said demand di sinfectant resin conprising an |od|nated S r
ani on exchange resin. 124. A systemfor disinfecting air l ﬂﬂﬁ““"
claim 123 wherein said iodinated strong basggni on exchan

conprises a strong base ani on exchange resin conponent whi ch represents

from25 to 90 peraest by wsisgehn afort heisiifdctimigghdimf cbhtainthqabegbbesen.
125. A systemfor disinfecting air as defined in claim 123 20 wherei n
sai d i odi nat ed stWéﬁgobagén%ﬁﬂﬁnwSé%éhawﬂﬁ?m(Eﬁmﬂrééﬁbgrses a strong base

ani on exchange resin conpone g resents from 45 to 65 percent b
wei ght of the total T“ng °rt REW %{q'itaé‘dafﬁs??wth ST the g0y, "?35'&[851?
disinfecting air as deEth@Eﬁfbd@b@'”‘123 wherein said iodinated strong base
- ani on exchange resin is an |od|nated strong base ani on exchange resin
prepared in agcordadce with a process as defined in claim 1. 109 127. A
system for disinfecting air as defined in claim123 wherein said iodinated
strong base anion exchangemF@%|¢#S¥§f&ﬁtaoﬁrrﬁﬁxnjQﬂﬁnmﬁgdbageS&hdo&lexthMQe
resin prepared in accordaggﬁﬁg {1 process as defined in claim112. 5 128.
A system for disinfect PHf 3 NERLETPAIRN}SES 3N @4F PasRingFhrough
including means for urgihpg ifie ;%'t?x é%&gﬂe Re %eaggoﬂfﬁ@ irtd cohtlet/With
system for disinfecting alr as-define claim123,
said resin and be devitalized thereby,
10 said demand disinfectant resin comprising an iodinated strong
base anion exchange resin.
124. A system for disinfecting air as defined in claim 123
wherein said iodinated strong base anion exchange resin.
15 comprises a strong base anion exchange resin component which
.represents from 25 to 90 percent by weight of the total

weight of the iodinated resin.

125. A system for disinfecting air as defined in claim 123
20 wherein said_iodinated strong base anion exchange resin
comprises a strong base anion exchange resin component which
represents fyém 45 to 65 percent by weight of the total

weight of the iodinated resin.

25 126. A system for disinfecting air as defined in claim 123
wherein said iodinated strong base anion exchange resin is an
iodinated strong base anion exchange resin prepared in

accordance with a process as defined in claim 1.



sdid system including neans disposed in said air path for scavenging iodine

| i berated fromthe disinfectant resin. 130. A nethod fo | 168 a
liquid containing 15 m croor gani sms; sai d net hod comr{l“l“uﬂumnnﬂﬂmmd
liquid over a demand disinfectant resin suctt®hat nicroorganisme t Mer & n*

contact sai d. 1 esi ;300 LG ey 14l 1A rBEERY, 28R &k ik AHAPLANIRAY as

- being an iodinated stron ase ani on exchange“resin whic e sane as an

i odi nated strong WR&LeDA saidiodisxEdhRYLONESHAE AANSH AfkdHAnYRC O&E2ACHs Wint h
a process as defined in claiml1. 131. A nethod for disinfecting a

liquid containinjodinabed gatirenyg, lssied aritwd exchpngei npsiassprnegpaced in

. liquid 25 °© over a demand disjnfectant resin such that nicroorgani sns

' therein contact sBFECFean¢e MiFhaRePHEGREEI 2T APTINE D, €121 i nfectant
resin being ag i odi nat ed strong base ani on exchange resin whenever prepared
~in accordance™w th a process - as defined in claiml. 132. A nethod for

- disinfecting a |igupd £05y4ddi FDrTEEERESRH i TairS akdaBRi A6l GOMBYEiN NG 3,

i passing said liquid 5 over a demand disinfectant resin such that

| mi croorgani sns t hsagénsgstémcincaddngeneansintbrmnergiayi the i aix thenaghy saddi d
1 di si nfectant resin_beinghan i odi nated strong base ani on exchange resin

. which is the sane23% BA“R®eodi nated strong base ani on exchange resin prepared
. in accordance with a process as 10 defined in claim112. 133. A nethod

. for disinfecting a liquid containing :

10 129. A system for disinfecting air as defined in claim 123,
said system including means disposed in said air path for
L

scavenging iocdine liberated from the disinfectant resin.

130. A method for ciisinfecting ~a liguid containing
15 microorganisms, said method comprising passing said liquid
over a demand disinfectant resin such that microorganisms
therein contact said résin and are devitalized thereby, said
disinfectant resin being an iodinated strong base . anion
exchange resin .which is the same as an iodinated stroné base
20 anion exchange resin prepared in accordance with a process as

defined in claim 1.

131. 2 method for disinfecting a 1liquid containing
microorganisms, said method compx':';i.sing passing said liquid
25 over a demand disinfectant resin such that microorganisms
therein contact said resin and are devitalized thereby, said
disinfectant resin being an iodinated strong base anion

exchange resin whenever prepared in accordance with a process



ncroorgani sns, said method conprising passing said |iquid over a denmand

di sinfectant resin such that m croorganisns 15 .therein contact said resin
and are devitalized thereby, said disinfectant resin bein

strong base ani on exchange resin whenever pr’e‘p?ar ed in accgmuﬂcuﬂ"“mmnn”“l
.process as defineg. it £ aidn %}%1 99 ,.134. A conbi nati on cdnpriskngtas

- demand di si nfectan conponen Ad-8 Carrier conponent, said demand

- di si nfectant conponent conpr|5|ng particles of an 25 i odi nat ed strong
base ani on exchange resin, said particles of said demand di si nf ect ant
conponent being he3zl. to smethedrrifer cdisdn€atting 135 JAquddbi redrtainrdng

. defined in claim134 wherein said particles of said demand di sinfectant

| conponent are f|x@%FIQP¥9ﬁnism§urﬁ@ﬂdc@ﬁﬁbﬁénFOmnhb§¥991Eﬁﬁﬁ}ﬂﬂaﬁﬁﬂﬁeﬂlQU1d

o 0a1d denand o ST% oBt ARnantc BAPLRESEARY Fedirh Ay e r%%%geaisa%ms

| conbination as dﬁ%ﬁ@,_eg,_ Ll %§§d"n%i‘ﬂ Qn?a%fie fderiieah § 284! Vﬂ@fé%:(efl 2l

~is a porous cell ynerlc 1 A conbl nation as

. in claim 134 V\her&iéllﬁﬁé&aﬁdl Pas B BeiAGJ ahASfoditiatieceXstvditf beséN anion
. conprises a strong base anion exchange resin conponent which represents

- from 25 exchange resin which is the same as an iodinated strong base
anion exchange resin prepared in accordance with a process as

10 defined in claim 112.

133. A method for disinfecting a 1liquid containing
microorganisms, said method comprising passing said liquid
over a demand disinfectant resin such that microorganisms
15 therein contact said resin and are devitalized thereby, said
disinfectant resin being an iodinated strong base anion
exchange resin whenever prepared in accordance with a process

as defined in claim 112.

20 134. A combination comprising
a demand disinfectant component
and
a carrier -component R
said demand disinfectant component‘ comprising particles of an
25 iodinated strong base anion exchange resin,
said part_icles' of said demand disinfectant component being

held to said carrier component.



15 to 90 percent by weight of the total weight of the | |
138. A copbination as defined in claim 134 wherein said i mﬂggjﬂﬂ!@ﬂui&m,
base ani on exchange resin conprises a strong_20 base ani 6n S n
conmponent which represents from45 to 65 pe ént by wei ght of the total

vei ght of the iodisglof begbiadilh 4scauPiRali on 2adhlinad ierdsl medid

wherein said 25 i odi nated strong base ani on exchange resin is an

i odi nat ed strong paseicldRredsdfmandsdbs Dhfpsiat conponantlaiee fikell Bo
process as defined in claim1. - 112 140. A conbination as defined in

cl ai m 136 wher ei nsaid d casgtintt epmponent., a@@r&nhorﬁaeﬂch%@erff%l gomponant
I odi nat ed strong base ani on

h d th
- process as defi neBCTRF13%d A fig"?g gégﬂh‘n B??Ea:%}?aaﬁ’gggﬂggaysr—%% ng
applied to a geS' Sf° s§f& qieana%ﬁshgglﬁf)émﬂ %Q'eadggggﬂge @f 2§ t muerlc
| er errand

conponent and™ 10 one I Si'n

. conponent conprlsmggrpggtlcles of an |od|nated strong base anlon exchange
"resin, said carrier conponent being configured so as to hold onto partlcles
- of sald demand di si nfectant conmponent such that

136. A combination as defined in claim 135 wherein said
flexible polymeric matrix is a porous cellular polymeric

10 matrix.

137. A combination as defined in claim 134 wherein said
iodinated strong base anion exchange resin comprises a strong
base anion exchange resin component which represents from 25
15 to 90 percent by weight of the total weight of the iodinated

resin.

138. A combination as defined in claim 134 wherein said
iodinated strong base anion exchange resin comprises a étrong
20 base anion exchange resin component.which represents from 45
to 65 percent by weight of the total weight of the iodinated

resin.

139. A combination as defined in claim 134 wherein said
25 iodinated strong base anion exchange resin is an iodinated
strong base anion exchange resin prepared in accordance with

a process as defined in claim 1.



15 m croorgani sms are able to be brought into contact

and be devitalised thereby, said carrier corrponent be| m.mﬂ
pharmaceutically acceptable material. 20 142 dr essimng cast
claim 141 wherein said carrier conponent |slﬂ1eX|bIe and has an outer

~.surface and y\hergl{b pa}\rt}:g glnacgl 2l g dgggggig?’ hnf Gl 34 eng§§g %é&h

| east a portion Sait Out Surtace. reSS|n

claim 141 wherei nj s rth G rdt%ngomeeeahbﬁ &Jc@ma eeﬁyirpqrgoransq%dqn@%eus
cellular polyneric matrix, whérein particles o said demand

di sinfectant are stxsgey t@dei AnSeon expdayker résimiprepared if3adddrdahce with
dressing as defined in claim 141 wherein said iodinated strong base

ani on exchange r exsipragsss iascdefined oim ¢kaidm ddi2en exchange resin conponent
whi ch represents from25 to 90 percent by weight of the total weight of the
i odinated 5 r®sin. 145. A dressing as defined in claim2141 wherein said

i odi nated strong pase fgttwgf&r{]ggéi@? r%ssgp§8%#5§’%n& %%g]g%%pgrg(s;%n gbl%g

exchange resin conponen r €presen

wei ght of the totgd;qeiisitly tBRptoLingted resin. 146. A dressing as
defined in claim141 wherein’said iodinated strong base ani on exchange
resin is an iodinated al‘iiemam‘dr dngihﬂeetam aomponleabge resin prepared in
accordance with

e

d#n

and
10 a carrier component,
said demand disinfectant componeﬁt comprising particiés of an
iodinated stro;ag base anion exchange resin,
said carrier component being configured so as to hold onto
particles of said démand disinfectant component such that
15 microorganisms are able to be brought into contact with said
particles and be dev'ité.lisec_i thereby,
said carrier component.being of a pharmaceutically acceptabie

material.

20 142. A dressing as defined in claim 141 wherein said carrier
component is flexible and has an outer surface and wherein
particles of said demand disinfectant are fixed to at least

a portion of said outer surface.

25 143. A dréssing as defined in claim 141 wherein said carrier
component 'is flexible and comprises a porous cellular
polymeric matrix, wherein particles of said demand

disinfectant are dispersed in said polymeric matrix.



a ‘process as defined in claim1. 147. A dressing as defi aﬁiﬂ’]i nclaim 141

wherein said iodinated strong base ani on exchange resin m,’m'mﬂmﬁmo

strong base ani on exchange resin prepared in, accordance
defined in claim112. 148. A dressing as detthed in claim 143 fhefein

sai d iodinated stpgng Ras&easrgiq{&eegghaggﬁ eg,;inggi \?\ft id 0dignat ggegéi,aesggiqu

base ani on exchange resin prepared 1n accor a process as f1ned

in claim112. 1494044 ARt 6 G thdhglbssd @G bhnéxchdnded Pbaini dnp i Aestronkt
m croor gani sns, said nmethod conprising passing sald air over a disinfectant
resin such that ababeramion axwhaggei sesinc aunpohesti whidsinepredeats from 25

devitalized thereby, said disinfectant resin conprising a disinfectant

i odi nated.resin. $0180. peresnt &y veight 9fhthe Fggahiweth ftnthe pdinrated

m croor gani sng, said,system conprising nmeans for providing an air path for

the novenent &f afPStRerethrough, 10 = and a disinfectant resin disposed in
said air path such that airborne mcroorganisns in air passing through said"
air path are able to be brought into contact with said resin and be

devitalized therebys.lh aSeddind Sasf egéfiried e3hnn 6DaNii 2420 ehdreinf asdmnt
odinated iodinated strong base anion exchange resin comprises a strong
base anion exchange resin component which represents from 45
10 to 65 percent by weight of the total weight of the iqdinated

resin.

146. A dressing as defined in claim 141 wherein said
iodinated strong base anion exchange resin is an iodinated
15 strong base anion exchange resin prepared in accordance with

a process as defined in claim 1.

147. A dressing as defined in claim 141 wherein said
iodinated strong base anion exchange resin is an iodinated
20 strong base anjon exchange resin prepared in accordance with

a process as defined in claim 112.

148. A dressing as defined in claim 143 wherein said _
jodinated strong base anion exchange resin is an iodinated
25 strong base anion exchange resin prepared in accordance with

a process as defined in claim 112.

149. A method for disinfecting air containing airborne



résin. 151. A conbination conprising a disinfectant conp
carrier conponent, said disinfectant conponent conpri si ﬁl mmiELHﬁWj
i odinated resin, said particles of said disinfectant co

to 25 said carrier conponent. 152. A sterilldsation dressing, for belng

.applied to a lesion,_ said dressin nf ect ant cofmmanen and
o Rarrer compondiier B EEE: £t RO, iR s LA, PrEFn g0 e 1 e SupPan

5 iodinated re n,dﬁa?‘%egesﬁterr FPogGeh baldig SQPBbQHée%l%%o%%gta&hQﬂEd
ont o partlcles sal I sinfectant conmponent such th
m croor gani sns ar@or&k&& t gaia brasght and 0 ax@nt aevitalizéedi ctn&rendyql esadad

- be devitalised thereby, 10 said carrier conponent being of a
phar maceut i cal | y dicsigpfiedilantmpesin gomprising a disinfectant iodinated resin.

5
150. A system for disinfecting air containing airborne
microorganisms, said system comprising
means for providing an air path for the movement of air
therethrough,
10 and |

a disinfectant resin disposed in said air path such that
airborne.microorganisms in air passing through said air
path are able to be brought into contact with said resin
and be devitalized thereby,

i5 said disinfectant resin comprising a disinfectant iodinated

resin.

151. A combination comprising
a disinfectant component
20 and
a carrier component,
said disinfgptant component comprising particles of an
iodinated resin,
said particles of said disinfectaﬁt component being held to

25 said carrier component. .

152. A sterilisation dressing, for being applied to a lesion,

said dressing comprising



10

g

a disinfectant component i *Cc L n"ﬂ!"ﬂ"
and

a carrier component,
said disinfectant component compriéing particles of an
io@inated resin,
said carrier component being configured so as to hold onto
particles of said disinfectant component such that
microorganisms are able to be brought into contact with said
paiticles and be devitalised thereby,
said carrier component being of a pharmaceutically acceptable

material.



