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TABLETI ZED | ONENE POLYMERS BACKGROUND COF THE

| NVENTION  Field of the Invention The present invention relates to
tabl eti zed i onene pol yners, met hods for their preparation, and their use
I.-n water treatnment. Description of Related Art Bi ol ogi cal fouling
IS a persi snme7/2M4sance or problemin all varieties of W&Wa yst ens.
Bi ol ogi cal fouling can have a direct adverse econom c inpact when it
occurs in industrial process WABGETIZED) IONENBPPRLYIMERSOO! i ng waters, netal
working fluids, or other recirculating water systens such as those used

i n papernaki ng or textile manufRRIKFROUND: OF oFHE; SHNVENTICQN) bi ol ogi cal

fouling of ingyglaief tHeogaSEntEILrS can interfere wi t h process
operations, |oweri process efficiency, wasting er .pl uggi ng_t he

wat er - handl i ng sysﬁg PLETEEvEN %"é‘d%ﬁbate%r@dﬁém Ejaﬁg%/‘i yone d polymers,
Bi ol ogi cal fomethgdoffardchedt i mreraraktion, synd alikizuGse an wated! tresfisnt.Or
decoratlve (Ohﬁgh@ﬁgﬁﬂﬁﬁ%kr§€§ﬁéﬁf%§#§nB (e.q., ponds or fountains), can
severely detrac yhent of them Biological fouling
often results in o%}@mie‘ﬁél f@d’e’rfsg is pppersifgtemtanvisangsor pupbleny im

recreational mne{rsnéﬁi@soefCad;ueoﬁ‘smshﬂs@emQan Si%@bégéai heowiBhe! cahhdde/ al O
stch an extent,.tha omes unfit for use and %é%even pose a health

risk. §éﬁF’r‘%ﬁ%‘ﬁRﬁ§t BFQORq AMPAGE TR L B PEERES Ihiaushrtal
recreational wabeess wwimral, sow dxwpdlel ént codiiinigogatets f metiadgworkimgits
associ ated pr | W8 C e I e

wat er, ci st gr %E&ig?%r éary(ﬁ%%V\%% t reg? r’fgﬁ Jvé@eer &9Eembdﬁﬁﬁ{ﬂ:’ ? hghﬁg% u"tfseedof
the waste coniBi RapeIRAkingi 9&t¢¢9ﬁ-llwen§actme WAt rot mo&lade
particularly pygespidtl efotugmgbaplﬁmu%%héf%fa&ss waters %&eaﬁ tBPEYR

have often been used to control or prevent bi ol ogi ca oul1ng, 1nc udlng
bi of i | m and sPLER PERGRAS Gr'-'?er??imnsaq&9&769%&}'si{’é’ﬁ@ssAﬂ@%ﬁ‘ﬁ%usW?sq%ene
pol ymers, or paky§®/s iglugging! €lid)WatedrHaAHLIAS FHRERMSarid @veaudb§rading

generally do essively in water or aqueous systens, do not
irritate ski nBQBdL%%"%u%‘i’é& ext remelgl | ow toxicity to warm bl ooded
T

ani mal s. . Biological fouling of recreational water systems such as

pools, spas, or decorative (or ornamental) water systems, (e.g.,
pd&és or fountains), can severely detract from people's enjoyment
of them. Biological fouling often results in objectional odors.
More importantly, particularly in recreational waters, biological
'fbﬁling can degrade the water quality to such an extent that it
becomes unfit for use and may even pose a health risk.

Sanitation waters, like industrial process waters and
recreational waters, are also vulnerable to biological fouling
and its associated problems. Sanitation waters include, for
example, toilet water, cistern water, and sewage treatment
waters. Due to the nature of the waste contained in sanitation
waters, these water systems are pérticularly susceptible teo
biological fouling.

Ionene polymers have often been used to control or prevent

- biological fouling, including biofilm and slime formation, in
aqueous systems. Advantageously, ionene polymers, or polymeric

. guaternary ammonium compounds (polyquats), generally do not foam
excessively in water or agqueous systems, do not irritate skin,
and exhibit extremely low toxicity to warm-blooded animals.
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WO 97/ 02744 PCT/ US96/ 11464 These
characteristics along with their ability to control or prevent biol ogical
fouling cause ionene polynmers to be excellent choices for water treatnent.

| onene polynmers are commonly sold and used as liquid .conpositions such as
aqueous solutions or fornmulations. Solid forns, including tablets, of

i onene pol yneypetazd been disclosed in U S. Patents Nos. BCHESIGHYSE4 5n(
5,419, 897. CIher wat er treatment chemicals are often sold in solid forns,

such as 1 abl gl s, TGS, The; LOLLARE NG, ARLGNLS. UBPEIEPSBbRPLS SOl i d

fornms of water reatrrent chéeni ca TR i a
aqueous Syst enBreYent hiaﬂeatsa¥«ﬁpul4ps1g§wsaL1onem§396}!n§§s ¢P4b$,€%§§llent

4,654,341, 4, 68oites £br3%8tédKhrehtiéht 003, 4,911, 858, 4,961, 872, and
5,205,955 as well as U K. Patent No. 1,601, 123, PCT Ilcatlon

91/ 18510, PCT Appl iXeReAS PAtYTeLs argssemmonty Bald,asf PRt RE Abgridation
No. 0 525 437 édmpositions| sushnas mbbasts@n&m@ drfﬁdsml,altﬁwnde Solid

advant ages Ovef?mfgy' qu (J.u& Oé;bie%g °n(ﬁ1 :ng%gy}ners eeﬁPfggrrx ngsog{f rlO\Qe

I ncreased st abi e expos
vapors. In a stﬁltbl-s-lefaﬂienéﬂtN¢mgr5eél4@n€@2 nend 5 430¢882 6 f @ther watemi ned

where such a C@f@&ﬁiﬁd@'&hhﬁzéaié cayedoﬁgatséfmnt goh&nm%sedsﬁaaqg ons and
potential |oss activit a chem cal ositian

can often be p% °§n8}/‘§h?ppeﬂ"’| r:f°ﬂ%“+ﬁ!ﬁ é’%ﬁ&énﬁ?%&@d’ef BF FHevasatiitn
| i qui d conposi foxs .ofSedaitér tiestmentashahscalsedorcuseé i idrnamber coficer ns -

oo g "¢ &l fltnr 3BhELLOC U hBD’ I PVERRK B0 04,18, 390 001 19 01

handl i ng. Sol Torms alrso’o addi ti onal

advant ages oveﬂ:?ﬁ?y@?@rf 4y AUV 36N S, 684} 4L 4 dnrﬁ?%%%t dér 820, 849, dbA 1y 093
a uni form del i yes , 6%, eQ), 568871210 a0k’ grﬁosmm%nhéu as k. Sphichd g1 Of

wat er treatnen a So he OVIde sust ai ned or
prol onged rel egsé%qzéne%f% gpﬁ’t"’t?tﬂ‘ﬁﬁ ﬁé%@%ﬁst Eﬁ? pplication HQy.n by
t he above di sc92413528,i andoBudopmand@sienbl AppldcatdéonbiNoe Q 52504837 orli cal
efficacy of an ionege s‘&%ygg%eﬂéﬂ&xp dsolf&"’?é}fné%éﬁ%dé ah@a%é’% Bilgt | on.

Solid forns of ionene ment e ut qui d
i onene polynerllquid camposi ions. Well formnlated soldd forms prov%@997/02744

PCT/ US96/ 11464increased stability and reduce exposure to chemicals, solvents,
or vapors. In a solid, different ingredients may be successfully
combined where such a combination in a liquid might lead to
unwanted reactions and potential loss of activity: Using a solid
form, a chemical composition can often be packaged and shipped in
a more concentrated form than with liguid compositions. Solid -
forms can also reduce or eliminate concerns regarding the liguid

" spilling or containers breaking during shipping or handling.

At the point of use, solid forms may also offer additional
advantages over liquid formulations. Solid forms provide unit
dosing and a uniform delivery system reducing errors in amounts
used. Solid forms of water treatment chemicals can also be
formulated to provide sustained or prolonged release of chemical
to the agueous system.

As shown by the above discussion, it would be desirable to
combine the biological efficacy of an ionene polymer with the
advantages of a solid formulation. Solid forms of ionene
polymers would compliment the utility of liquid ionene polymer



formul ations. Accordingly, there exists a need for solid formof an ionene
pol ymer useable in water treatment and other uses. .
SUMVARY OF THE | NVENTI ON The present invention relates to tabletized
i onene polyners. A tablet according to the invention conprises from about
40 to about 95 percent by weight of a salt carrier matrix, from about 5
to about 60 wersmetsd by wei ght of an ionene polyner, prefer 20yUsseager bed on
the salt carrier matrix, fromabout O to about 20 percent by weight of a

an’"ant | aki ng oohagatGE.E) Bbcolithaticorh R aRg. o Rabl S5 sRie P as.

gp ﬁ(r)] Im(;?e t%é‘ﬁggﬁﬁﬁﬂe Psly@PEeHeW%mgn@tex rtmﬁhmanmm otherstusesli ng f or

30 days in air at approxinmately 25C and approxi mately EO perCﬁnt h?m dity,

a tablet of the invention adsorb nly. about 3 _percent by weight o

noi sture. Thus, th;}ggt)?bl ets ofm;%EM€Erﬂf JHE hﬁﬁ@ﬂ?ﬂ” I owi%gElelt ureﬂe 0
Th peesentyi e 8ted 88baguLais

uptake | yme . b yr' ¢ 1 rtg’rmam) mass. gane D! St

moe s dr odny Sep e ERokafAl ' i hirtodfon YitpP§5a From 3Pat ot teo

mass i s drledto orm granul e € Srze
form a powder 22¢Re HHREEFERE BhoieigdtpeEsacehlti paurder aHtatix, from aBomt 5

tabl ets of theoi abvens mnpaaaexb@ B iRt Ao L€ s ¥aLhE! oloﬁée h‘iﬁé{? Lrent

ent _inventiaon pro
Ot ror o ARSgRAHH R Fne 400 (25S01e RV SRk AR om0 o
t he i nventi onPeregnthdbyuveiight df eatlzamnaqgnﬁumnsyﬁtepwgtﬂlfnaﬂ , Cah& Ciriche 0
amount  of anghofsRa: Bel :Qf. t rq of . at | east .one
m croor gani smt ® $EFCed W%&P‘éht Iﬁél WIL'W)&PQI'IQ@ wiidgblet
Figure 1 depi Bfsthe javepbionsiafo@ hyprraremigisyt dbtiex vk do monenthalapoet.
Figure 2 depi 8tpetduntr Byensghtl eI@\f oéﬂei:%ﬁ'&% PhYSBAndiTdMeof 30U 26

sed in
Eg? | nvention as9ac719| %%%igx:gmately %IEDC and approximately 70 percent humidity,

PCT/ US96/ 11464 tablet of the invention adsorbs only about 3 percent by weight

of moisture. Thus, the tablets of the invention have very low
moisture uptake.

The tablets may be made by mixing an aqueous solution of an
ionene polymer with a salt carrier matrix to form a moist mass.
The moist mass is dried to form granules and the size of the
granules reduced to form a powder. The powder is then compressed
into a tablet. '

The tablets of the invention may be used in a wide variety
of water treatment applications. Accordingly, the present
invention provides a method for controlling the growth of
microorganisms in an aqueous system. A tablet of the invention
may be used to treat an aqueous system with an effective amount

of an ionene polymer to control the growth of at least one
microorganism.

BRIEF DESCRIPTION OF THE DRAWINGS

- Figure 1 depicts a general method for making a tabletized
ionene polymer.

. Figure 2 depicts the release rate of an ionene polymer from
a tablet of the invention as discussed in Example 4.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON A first enbodi nent of the

i nvention relates to a tablet conprising a salt carrier matrix and an

i onene pol yner preferably adsorbed onto that matrix. "Tablet" forns
include tablets thenselves as well as other solid fornms or shapes known in
the art such as sticks, pucks, briquets, pellets, and the |ke94‘ ot her
wor ds, any slypendaial et nay used in accordance with the prm ﬁ%ntlon
and is only limted by the ingenuity of the tool and dye naker.

typical ionene polynmer tablg gghﬁgﬁ)h.ﬂgbg?gﬁoﬁ NYEE PO PvENISY | Ses from

about 40 to about 95 percent carrier matrix, from
about 5 to about 6@ p%f@&ﬁ%?@ﬂﬁ’ﬁhPfthﬁrﬂnvqmﬁerﬁbﬁﬁﬁert°pFe¥§PJeﬁﬂy

adsor bed on t heo@iﬁs;w i ealfbédinier m&f@m Garicd aﬁbﬂuﬁeﬂ’@ RAVREH ! pRYferRiby bt

of adlsmtegralo | at.or, ,,Oto abpu ercent by
wei ght of an 3&%?% §S%F ‘“%-"[1§5| et JE)ﬁthe PAPEN '? d% g éf
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The MY9rosCOP! gLVl Ish4RlPaRiE, O ILUAIT BeYRLRKE Jh abhEied! 4

Tabl et s havi ng ygroscopi ¢l ty 1 ndex
di sintegrate, etbw: Mplaisr: apyushapp ttablehishay swteai inbecmrlcabwt‘th sheyse

in water treatgpodertPRinveakiBASand is babyehﬁé@e% SERRI HridehuliBgess MaaRsUr es
the tablet's m)l sfure upt ake upon standi ng for days in air at

appr oxi mat el y 58P+ AL WFI™2XEpr oxi natel y 70 per cent humidity. In general,
these conditions & dpypdsadt ienenerolymem taisisr aifuthe aprkdenti dntention

Ex d t { t
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true in tabl et sapfiqnaatirdgenfrom|ghautt ﬁoﬁpvﬁ?q}ﬁ: &8nBpreent é’é(l wetght |‘é¥

matrix with anlbﬂ&%\q;olya@&yﬁséfeiamWhaé@MIcﬁ; ¢8EP8atidarrier mat::ix,
Advant ageousl y, t he tabl

t h t
arrive at a tabFep Qh“%ﬁ u§ gﬁ a%?llecrég‘tt gﬁfﬁ%%'ﬂc(?%ggf ?gﬁgnt%gnﬁitﬂaa
conponents ar eraauhtor,scalndblfeomrﬁi tanabrutis20l perceatebytvaiaghtenf an
applications, Botfloayifp ewt'ﬁ b13¢ 5@%9&%‘%&%%@%5 §¥§L§691my

Tabl et s of the |nvent|on ave a_hygroscopicit ex of nore
percent by wei 4REeX f o mese; Ehantaboyk W?ﬁ‘}‘b\ﬁy weight.
- 4- WO 97/ ﬂ?&%groscopicity index is a measure of moisture uptake by

PCT/ US96/ 11464, o} ure u %ﬁ&gtg %;ilal nglggl%{fg%%toagcg@rcﬁ‘%x% }cl;@{g&f%,

noi sture. Pref eP?e % ‘et s ave a
percent by wei gallaaphator plp.ef-emmqeabfewes m\ﬁera raysing dectablersicdie of

no more than 1pgd RELHEAIHLIRY féei 984 - irf\Water treatment applications. A
tablet’s hygroscopicity index measures the tablet’s moisture
uptake upon standing for 30 days in air at approximately 25°C and
approximately 70 percent humidity. 1In general, these conditions '
represent ambient room temperature and humidity.

Expressed a percentage change in tablet weight, the
hygroscopicity index provides a good measure of a tablet’s
stability. This is particularly true in tablets of the present
invention which combine a salt carrier matrix with an ionene
polymer--two hygroscopic components. Advantageously, the tablets
combine these hygroscopic components and arrive at a tablet that
is stable at ambient conditions. Yet, both components are water
soluble and, when used in water treatment applications, both
leave little or no residue in the aqueous system.

Tablets of the invention have a hygroscopicity index of no
more than 3 percent:by weight. Thus, the tablets have very low
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seen in the Exanples below, sone tablets of the invention have a
hygroscopicity index of O. The size of a tablet according to the
invention may vary depending upon its intended use. For exanple, water
treatment tablets used in toilet bow water range in size from
approximately 50 to 100 granms while those used to treat sw nmm g pools or
cool i ng t owerwowd/e2r44ney be approxi mately 200 to 400 grans.

ordinary skill knows, the tablet size depends to sonme extent on the si ze

and needs of tjg; PaklY aakaieaéas%mngl ¥ai gt t%fs é@f&w%@@igﬁt Gy be

used to treat the system I nvent 1 on ntarn

m xt ures of on’é"b?t Seor ETEEREERA JEbyRERShave 1R BYﬁE‘Ps%‘ER’r%YCé%%rﬂfs fgem
addi tives contodlyo 3sedpercawt ey %&@hﬁ&tﬂd @iost OpPé el 'ftabll.ei§ hat@Us,

the tablets ma exci wn in t art such as
bi oct dal Juvgﬁf’ﬂ%?ggi‘%,}’%&% %of’8rﬁ“ﬁ éﬁti A %Irc%g ¥nHeighe-
fragrances O #een dantbacBxampdesvbelowt heoms ttabliehs @f 4he lieventinmaave, a
glidants, Iubrhg Qkigdtimihiegngs my also be included. These |atter
conpdbnents may be |ncF ded to 1nprove tablet properties and/or the

tabl eting process. T Pbee °%cﬁr§@r‘i’éﬁf—sa§‘ﬁﬂr%ﬁ§f EPr ERP HATRAtARRt BaDvazhe
tabl ets of thedepeniimg aponrfrdiintentdad B¢ OWFor! eX&hS) &0 WatRE StreatmenfNy

i onene pol yner e d e.p i nvention, The t bI et of the
pr esent mventF%?lyec%ntug?ﬁsi% o°u’tr1 E" go"ar[ferr EBRES AP RAZFETEP an i onene

pol ymer. More ppRYonimslelyt 3 ta AP0cyrammtvtiiie tﬁosm tﬁiaqae:loceneat);swmnghg
Of L7, onene PBbyTiPlor 886 (g Vel Ghebl Ynay? Dol SpBfoRBIASIY BYOVEL G The
| onéne

tabl et may contai.n one ionene nmers.

a preferred cHERE neht, Ore LS cS’rFé’H-@aﬁbSI %‘b]rl 3‘§°Hﬂso‘|‘1b%oF3&4ef~'h§1§%If¥ePends
carrier matriXxto some ext@REh ey BBEE £fid RRIKBESE Ct KB At ahYa s HHRIEoM

d I
1T ogens i n | RE Gy bt iabinsey ERblel AR RcuBER yif A5 R Systen.

-5- V\D 97/102§blet of the invention may contain mixturesP&f/dd=Por11464
or polyquats),pn S@;@ﬁ: T I cal
activity of th| s cl assehg ﬁn%ﬁérfeér(%@leg g e a%ﬂ;i%’”@ as' 48 a%&i%g%%aum

Bi ol ogi cal Act FRRpLYY “Fﬁ‘ﬁeﬁ‘fb "P(ﬂ%*ﬁéFSatm“-“Kpﬁlrl 59 PERRARS F{ﬁB%t urkbNs, 22,
299- 317 (1973)thectablelBymay dégitaier aCvéiriedy ®lfObx@ipm&r§i ¥nowRl in the art
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uses in perfumes or fragrances. Other components known in the art such
as fillers, binders, glidants, lubricants, or antiadherents may
also be included. These latter components may be included to
improve tablet properties and/or the tableting process. Various
components and preferred embodiments of the tablets of the
invention are discussed below.
Jonepe Polymers

Any ionene pdlymer may be used in the present invention.
The tablet of the present invention contains about 5 to 60
percent by weight of an ionene polymer. More preferably, the
tablet contains 10 to 50 percent by weight of an ionene polymer
and most preferably, 20 to 30 percent by weight. The tablet may
contain one ionene polymer or a mixture of ionene polymers. In a
preferred embodiment, the ionene polymer is adsorbed on the salt
carrier matrix.

Ionene polymers or polymeric quaternary ammonium compounds
(polyquats), i.e., cationic polymers containing quaternary
nitrogens in the polymer backbone (also known as polymeric quats
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aqueous systens such as m crobicides, bactericides, and al gicides as well
as controlling, even preventing, biofilmand sline formation. U. S. Patent
Nos. 3,874,870, 3,931,319, 4,027,020, 4,089,977, 4,111,679, 4,506, 081,
4,581, 058, 4,778,813, 4,970, 211, 5,051, 124, 5,093,078, 5,142,002 and
5,128,100, which are I ncorporated here by reference, give various

exanpl es of wbewe744 pol yners, their preparation, and thei r PGLAS96/11464 Any
i onene pol ynmer or mxture of ionene polyners may be used to practice this

invention. lo S jJ1he rdi ep | ng
unit found i ﬁ??gg%%’.' [%%%oﬁ&rgé)giﬁe%é gﬁ?‘f@?ée%#t ggf%%ﬁggr'eac t%’;mt S
used to make tHelpghedk actigiyuepf this classj eE(PyEeEe &% algse kBpwheonene

pol yner conprisees khg., AcpRabhid, URidldyickQr A¥t frity b€’ tdnene Polymers,
In this formul.a, _R1,

- R3, and R4 can be_identical or different, and
are sel ected PPEHiRS Ralvmay ém?gdﬂ? i%aﬁlzy 298t i(E A7 b apd R-aMaYeast
one hydroxKI gp?meﬂwmewdzrobmlt 'ngiaﬁté'y ﬂuhﬁtsiihﬂé@%b'l.dh? Bhérbﬂﬂiﬁlﬁm,d
noiety with at st one . .Cl- rou P a T =RL R2, R3 an
RA are all rreﬂﬁﬂeié?senéﬁﬁﬁﬂ:{’ g:.ZOBf‘oclSé/, % i 922-£39J 9123 Febigery’

WD 97/ 02744 Philadelphia, 1991). Ionene polymers havieCa/ wB9iEtyl 4F4uses in

Al kenylone, | CEoRE828) HT s, BOChIAY BRRENERaCE O Rasteritided, BHePAfqsiradel?

asymetric di 2e1¥eld-af SANFeLhing, evan PEREenting o bioEIla ARG SRiMene, or

Cl- C10- al kyl erroamytiéd: Cifls. shkemenews.Pegbeappiy, 3,431 319 di,o0ar7¢oRoCl- C5

al kylene, C2- (P gg92b%$1Y4 419, 678; @, dbElod1Y 24 k¥ £Y5e, O, TVETHLS,' G, 970, 211,
5,051,124, 5,093,078, 5,142,002 and 5,128,100, which are
incorporated here by reference, give various examples of these
polymers, their preparation, and their uses.

Any ionene polymer or mixture of ionene polymers may be used
to practice this invention. Ionene polymers may be classified
according to the repeating unit found in the polymer. The
repeating unit results from the reactants used to make the ionene

" pOlymer. .

A first preferred type of ionene polymer comprises the.

repeating unit of formula I;

x2- I
—a N+ B N+ (1)
lz ;L
b - N

In this formula, R}, R?, R?, and R’ can be identical or
different, and are selected from H, C,-C, alkyl optionally
substituted with at least one hydroxyl group, and benzyl
optionally substituted on the benzene moiety with at least one
C,~C,, alkyl group. Preferably, R!, R?, R® and R' are all methyl or
ethyl. :



di - C2- C5- al kyl enet her, and nost preferably "A" is - CH2CH2CH2-, - CH2CH( OH
CH2- or -CH2CH2OCH2CH2- . The group "B" is a dival ent radical

sel ected from Cl1-C10 al kyl ene, C2-Cl10 al kenyl ene, C2-Cl10 al kynyl ene,

Cl- C10 hydr oxyal kyl ene, aryl ene, aryl ene-Cl-Cl10-al kyl ene, or :

Cl1- C10- al kyl enearyl - C1- C10- al kyl ene. Preferably, "B" is Cl-C5 al kyl ene,
C2- C5 al kenyWw@sea2742- C5 hydr oxyal kyl ene, arylene,  aryl enBCHUS64M84, y| ene,
or Cl1-C5 al kyl enearyl - Cl- C5- al kyl ene.  Mbst preferably "B" is -CH2CH2-,

- CH2CH2CH2-, - Clﬂ(l‘i?ﬂ'ﬁ@d& "A®ris & @'ﬁ%aigie)ra"b@é%l selected ER@mCOUR, er ion,
ter.dion ent. coun i ons, or ‘&

Xerr], is a d ent no

f Eact? onI of a %ié? ?/%?'en ’du?\Jf]é?nyleBﬁ's ngynﬂ)erbedl g:hc(éﬂ he cationic

charge in thehmpwaligflem%tsmwiribopnsasjnmemndipb,ldﬂmalbm

Pr ef bly, X | |4 d [
referably, Xhegitnds a %n@ee\‘.e %?!kyf%:}é’”%:ﬁ %Hg?hr# d d F ani on

and+a trihalide anion nor e Bnene
pol yners havi AGEYFEREY | d’éeéSEﬂPbY' i Msiaré W&eﬂﬁ% alkyleneat B51tCsNo.

3h7718 476, thalldeﬁpiawr e:zoct Wuﬁ&yaamyneaépoaa;ﬁfﬂmbelie by reference
The 7 onene po Vi p lng,unit_o or
prepared by a %nﬁb a’r"!&% hﬂ’?ts %’iepﬁ%ﬁﬁﬂ%"sq}i rr$ &Hd"'am ne

of the fornul aCWNHBCHRlDZ: mpﬂiﬁﬂaomiznai-l.de of t he forrrul a X-A-X. lonene
pol ymers having t rgenq,%th 9 [ p ion are
descri bed, for exhh?ele |?1’ B _H‘ 4 dnerﬁtﬂgnﬂl?ﬁl%%é?%&%%%@é%fgﬁ‘ g’lg’l

4,025, 627, 4,834y zzlcﬁoﬁlmlﬁﬁS'SCﬂ%q grBynylrneyi SetGsures of which

arfa i nccﬁr pOhﬁ&ﬂdxﬁﬂlrlﬁ[lbhel; eéﬁfﬁiﬁef a?bﬂeﬂﬂ?-cﬁ OOioGaikﬁ[‘éﬂe\{l by of dl onene
pol ymers havi pg_ neReaLtlng, L 0 mul a |1 ri bed in

t hese patentsE AL E Yﬁ:ﬁ% ?:h %’H ‘&ﬂ grﬁf? h:"yr'epgat ffafst of

formul a I, albglene:ulcarcgy allkeﬁyzleraj Corinhygroxyetkyilenppl afybernet hyl ene-

-7- .
PCT/ US96/ 1146 f%ﬁ P THRYeTR 87 SaeTu PR MRS Gy Sergtvhene . Most
dichloride. PrReEarabin&teipotSibHof -ﬂ&&ﬁmﬁm -Ri,CHOH,CR3-amt R4 are

each net hyl, Aca( OCHZCHZ- Bis -CH2CH2-, and Xerr] is 2 (ferr],
and the average cuI ar vvel i . 1,,000-5,000. .This ionene polynmer i
avail abl e from Buc rf:‘:\_ué'ﬁ'ﬁfa 8’?1 R g?‘ jcoun ﬁﬁn%eé‘wg

BUSAN er r ] 77mpnemnt)rcc\ﬁsc:§>{:emqs.ppgdacf:;am@h ofir 8 pakyvalentagoenter
di spersi ons 0OfiohhguP A4t tBUSEN RS Lthé‘E%n\é%CBBSE?é & ech@ QEbQ%que‘j

primarily in ueous, s stens I nc| udi ng netalmnrklng
nPgb fi¥hick forms the ionene polymer backbone. Preferably, ) o

m cr Qor gani s
two monovalent anions selected from a halide anion and a
‘trihalide anion and more preferably, chloride or bromide. Ionene
pelymers having trihalide counter ions are described in U.S.
Patent No. 3,778,476, the disclosure of which is incorporated
here by reference.

The ionene polymers having the repeating unit of formula I
may be prepared by a number of known methods. One method is to
react a diamine of the formula R'R®N-B~NR!R? with a dihalide of
the formula X~-A-X. Ionene polymers having this repeating unit
and methods for their preparation are described, for example, in
U.S. Patents Nos. 3,874,870, 3,931,319, 4,025,627, 4,027,020,
4,506,081 and 5,093,078, the disclosures of which are
incorporated here by referehce. The biological activity of
ionene polymers having the repeating unit of formula I is also
described in these patents.

Among the ionene polymers with a repeating unit of formula
I, a particularly preferred ionene polymer is poly[oxyethylene-

.,



Anot her particularly preferred i onene polymer having a repeating unit of
formula | is the ionene polyner where R, R2, R3 and R4 are each nethyl, A
is -CH2CH(OH) CH2-, B is -CH2CH2-, and X[err] is 2 (Jerr]. This ionene
polymer is a reaction product of N NN ,6N-tetranethyl-1, 2-ethanedi am ne
with (chloronethyl)- oxirane, and has an average nol ecul ar_wei ght  of

1, 000- 5, 000.wOlwe2780| yner i s avail abl e from Buckman Laboratl'Gfrf@g‘?mmc. as
BUSAN err] 79 product and WSCP[err] Il product, which are each 60% aqueous

sol utions of {dEndtdyiAREnio) ethylRneQaOREt iy IIifk o) ONBPRNROLY BRI LIS | §8S
the repeati ngtl’?{' of for

| t, la 1l Jerr - (1]) _
In formula 1} 719"°&8an??¥;§7%‘: &E ,%?rmpéa Ind'n Bir R} ﬁé’dsﬁﬁifreaggf'ﬂose
defi ned aboveméthyl,oRniba-CH,CH}QER,CHj-s B henetihCHnt, aadnX®risidrcl-prandal f
of a dival ent O, L on, of pel | ek, .counter i 0
sufficient tot.: arggr?gégth hlgo%:%ﬁ%rﬁ (R:,@ ghg?gjéé) ld?’ ot0 hg'gcg%eatr&?’ r“fé;é gﬁ’itl?ne |°@I¥mer
forms the i ontheaYpditphie. £5geBuckmap beboratariesanfne, of Memphibsor
trihali del ani @éhrhe'ﬁ%@ eXEtSrBt}sAl@ F?{'I?E:QB&QJ;%/ o:?'ﬁ}S@?@ &:lfuléi:r,oﬁhﬂﬁh are eacﬁgeb
i onene pol yne avin repeating.unit of formula y be prepared by
known net hodsg%?@“ﬁgﬁﬁo‘gf?%e‘% °rn§agf' the polymer. \Hg@ﬂ%%@nd NSCE® are
PCT/ US96/ 11464 ociniescusédt pusinfaorimyl an RigRdddsnisybtamdal imeylodifdlg such as
epi chl or ohydr I p S V) r at. nit of forrmula II
are descri be ,%aolr&gﬁ%gﬁgl gifly%r%r'u.fg; {nggél{%%ggﬁ é&%&%m and 5, 051, 124,
the di scl osures o*"RkheR RRRticwderpyr areferrade ippenefrelames. haningiol ogi cal
gct I vi Eydof iﬁ}tﬁ&lﬁziﬂ@i uﬂtﬁ%ma.ee:&aéhh]g isngﬁt iiaﬁeﬂé\i-ﬂ?ﬁmefroﬁﬁyfé ﬂﬂ,tiﬁﬁ abso
escribed in g patents. eferred o po rs ing the_,_
repeating uni?n‘%} ?’fﬁ rﬁﬂc} pethyd. tz;‘uo’sse '\ﬁﬁé‘?’é‘oﬁggﬁd I%qgréc%%ﬁh"n@m’y?‘f A
is -CH2CH( OH<HR2CL" andI'Bd[seirhens @bIwwer] isThi segqmiipmeproduaibicdi ned as a
reaction prodygy, Nof, NN-gb PRI -1 214 el ) QX d has an
L 10 LB R TR ;22 e e AT b ) RR1628Reent)

aver age nol ecul ar wei gh ,
oxirane, and has an average molecular weight of 1,000-5,000. The

polymer is available from Buckman Laboratories, Inc. as BUSAN® 79
product and WSCP® II product, which are each 60% agqueous
solutions of the polymer.

A second type of ionene polymer comprises the repeating unit
of formula II:

A Nt : (I1)

In formula II, the definitions of R}, R?, and A are the same

as those defined above for formula I. X is a monovalent counter
ion, one ‘half of a divalent counter ion, or a fraction of a
polyvalent counter ion sufficient to balance the cationic charge
of the repeating unit which forms the ionene polymer. X  may be,
for example, a halide or trihalide anion, and X  is preferably
chloride or bromide.

The ionene polymers having the repeating unit of formula II
may be prepared by known methods. One method is to react an
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I's avail abl e from Buckman Laboratories, Inc. as the BUSAN err] 1055
product, a 50% aqueous di spersion of the pol yner. Anot her preferred
i"onene pol ymer having the repeating unit of forrmula Il is obtained as a
reaction product of dinethylamne wth epichlorohydrin, where Rl and R2
are each nmethyl, Ais -CH2CH OH)CH2- and X err] is Cl[errbCFThls nene
pol ymer has wo97/6098 - 10, 000 average nol ecul ar wei ght abI e
from Buckman Laboratories, Inc. in a 50% aqueous solution as the

BUSAN err] 1055, pr t p p [ conprises a
repeating uni Fn%? gffi%e rana AT%NE{ quttx % ?%loe%%{%q(ae Q'L%%‘m% err|
-9- vpiohlopaohwtirin. Ionene polymers having the repeating unit of

Pg /2 Ugag/ géﬁgoam_ﬁla I HR-, deQuPiKed, Sfbé%p%][éarR‘ r;%: UFr R Nﬁ(ﬂmR
Y[erq]-. The g%ﬁps-fi? ’§i 5,0 Fg:&z%ﬂ-l(taq) gff-ﬁl E’%ﬁﬂ]ﬁ Cg

[ Ear r] i i\IH- % O ihlbl]:rpoﬁﬁi&fd lhekeoby Xefler€nibe) [ erue] H)ltbﬂ?'oaiéﬂz ﬁﬁﬁ.@i:l):y @P2] -
X[err]}. e n C
oL onre SRpeAR S A a0 RRCRUERAL Y k! PR3 ERONE
counter ion, tdngcnh@%airemheeeum@nﬁ%ns or a fraction of a poI yval ent
counter ion suffi beé‘feéﬁé?%ﬁaﬁé ﬁcll%nﬁ%&' Qﬁ&&%@gﬁepéé‘tﬂ&euﬁiﬂu&fR

Xferr] is a m)nova*_ent count r&l 12?]?4 of a diyal ent oun i on or

a fraction of f8¥PBt3 it e & Bﬁ ?r(?nR Fei ¥t bBF cat i oni ¢

charge in the-gHgCH(OH)CH,~-, and X~ is Cl-. This polymer is obta:.ned as a
reaction product of N-dimethylamine with {chloromethyl)oxirane,
and has an average molecular weight of 2,000-10,000. The polymer
is available from Buckman Laboratories, Inc. as the BUSAN® 1055
product, a 50% aqueous dispersion of the polymer.

Another preferred ionene polymer having the repeating unit
of formula II is obtained as a reaction product of dimethylamine
with epichlorohydrin, where R! and R? are each methyl, A is
-CH,CH (OH)CH,- and X~ is Cl°. This ionene polymer has a 5, 000 -
10,000 average molecular weight, and is available from Buckman
Laboratories, Inc. in a 50% agueous solution as the BUSAN® 1055

product.
A third type of ionene polymer comprises a repeating unit of

formula III:

r R B! j' (I1II)

' n

wherein R is

CHj

N+ x:- N+ or \1+ ﬁ'*/CH
| L L




Preferably, R is hydrogen or Cl-C4 alkyl, nis 2-6, and p is 2-6. Most
preferably, R is hydrogen or methyl, nis 3 and p is 2. Preferred counter
ions for Xerr] and X[ err] -are the sane as those discussed above for

formulae I and I1. The polyners of fornmula Il are derived by known
met hods from bi s-(di al kyl am noal kyl ) ureas, which are al so known as urea
di am nes. | ornwoo70zMyners of the fornula [11, nmethods of t hFGT/US96/11464

preparation, and their biological activities are described in U S. Patent

No. 4,506,081, the ﬁhé%fb’iﬁﬁ% of Whemdv ) S, LEW0ERLFRLa]- Pg—?é}l b&nﬁ-ie:f-eg?g@@,

Preferred i onen IS 1avrn the re eatrn unit of

t hose where R i~ Hﬁr(Le"g Yaffise Qhd~BCHRS %&RO%ER ¢ XFBRr§TWP B is
Clerr]. Avail abrreH;-rmmoameem'aachnaor,;-ua-c(cbmm,] ~-pSXAT} product and
BL[err] 1090 pr,Q a 0 dj ers' ns this: J ne pol yner.
The i onene pol Jngrtelhfs{ I B’S&a)u ne %%L{aﬁre li‘tﬁi én 3r odg%? ‘E%élabcﬂ%

N, N - bi s-[ 1- ( 39 éngephindenendentlyropsy Jfrooar 8atankR .epBebhoRbHalri n, such

i onene pol yner I 00 2l ,
ot by T e SRR T ety Soop000K SO D et ens

units of formuIcREnter ign, twe FPROVRALTH §t9uB§eEr’d§’§4l Pﬁkédf’&ﬁcttﬁ%'r ofary,
secondary or q;obgﬁap@ig/fdm&:benﬁén A fFTidht NEo BRARACKNENE ¢dtildidcAbharge

| onene pol yner 0 nked _ei ther_§hrou uat erna rogen
atomor thr ougﬁl ang?hgr&gp %‘it i %nzﬁs §r Bap° ’é?i guf'%ef e n'pcﬂ”&?néglﬁa% one
or to a side clddvalent counb@fosenwm@cfna@nene blay polyvaperparcamtesi agn

cross-1inking eufficient to balance the cationic. ché':%e in the groifg $4,02744
PCT/ US96/ 11464 co reactants, are disclosed . Patent” No." 3, 738, 945

and  Rei ssue Brafepablyy Roisohvdregen or §i s%l G%Wles nofisyAréh apk P is 2-6.
I ncor por at ed héostbprefémbayceRr® The IReirwen Bﬂt:ﬁﬁhyiesnribes dfep is 2.

cross- |inking gf gkggﬁgﬁl%ﬁi&%@grfoﬁ)&%ﬂ%@ B! B L 8IENL Rkl 0 thone

di met hyl am ne an € Cross-11 Co- reactants listed
are amoni a, pdd ﬁﬁﬂﬁsﬁ%#&'e Spkyferrupkamilnend II-poI ygl ycol ani nes,

rFJ)I rtoerftZINQesS Beterl ggﬁ@t mle%aafnf&nmf & Wg:@; Qfatdé‘n%anbpeﬁnown rr]nethoHsS

at en . 5, ure, .o ich is ncor po ere

ref erence, des B‘egi%— qlkryﬁl ?%H@ﬂé urﬁﬁ?yr‘?ﬁls‘:hr 858l # %T'"r%'r'ﬁ taﬁe};’:‘Ba
reaction of di rmahyhem nelonene polymenwxtafothe fommda am,etpetitddsr @fy tiheir

U S. Patent No repérgéﬁorrl-zl}mﬁl ﬁﬂeﬁfs&fd %%iggﬁt% inebng.’cp &ésr!ﬂ:ztb'eﬁ QBO‘M h

of m cr oor ganl SNB_USI Ng such cross-| I onene po ners.

exanpl es of va®- 505%?%%% Na-n#ea® fSO%e fiBFlosnie Pherhich s

incorporated here by reference.

Preferred ionene polymers having the repeating unit of
formula III are those where R is urea diamine and B' is
CH,CH(OH)CH,, and X" is Cl°. Available from Buckman Laboratories,
Inc., ASTAT product and BL® 1090 product are 50% aqueous
dispersions of this ionene polymer. The ionene polymer is
obtained as a reaction product of N,N'-bis-[1-(3-(dimethylamino)~-
propyl)] urea and epichlorohydrin, such ionene polymer having an
average molecular weight of 2,000-15,000, preferably 3,000-7,000.

Ionene polymers comprising the repeating units of formulae
I, II, and III may also be cross-linked with primary, secondary
or other polyfunctional amines using means known in the art.
Ionene polymers can be cross-linked either through the quaternary
nitrogen atom or through enother functional group attached to the
polymer backbone or to a side chain.

Cross-linked ionene polymers, prepared using cross-linking
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properties are provided in U S. Patent Nos. 3,894,946, 3,894,947,
3,930,877, 4,104,161, 4,164,521, 4,147,627, 4,166,041, 4,606, 773, and

4,769, 155. The discl osures of each of these patents is i ncor porated here
by reference. A preferred cross-linked ironene polyner has a
r.epeating unit of formula Il. This ionene polynmer is obtained as

reaction  We@urdof di methylamine with epichlorohydrin, m"fiﬁmed with
et hyl enedi am ne? where R1 and R2 are each nmethyl, Ais - CH2CH( OH) CH2- and

X[ Ierr] | is d [eﬁnkeac%s,oaeeﬁdm:wﬁa hasuss. pJaQQnegﬁoS?ﬁ,,ﬁ@f)sa?eé@ae
mol ecul ar wei ang, | | e f.ro abor at or nc. in a
50% aqueous dlgs arer f)bn szsis?’ ?B‘Aﬁlqie 8'%&57&'& Eﬁé’#"sures °© REBF Begze
preferred crodbcprpizatedohene l{molxga:ﬁen:ertas a The RedasnegPatent déséries xhel ,
where Rl and 8203521 £3GgTBEMWdner pol mpERIdLE By 1 Seabelsn Ader]

The - onene pol IS Cross- s 1onene polyner has

a ol ecul ar wéiﬂﬁ’fhﬂfamm&pﬂPBx?M’%P}'%MQr%O Fbe ocpessakdkingagari abl e
from Buckman rehebarts Qiisted AFe.ammdnda) Qﬁﬁﬁt%pléﬁuﬂé&p%ladﬂ@néeiﬂnﬁ%é he

Bl 1155 L t t
BUSAN er 1] LoB9 8P CHIIARPEP1 P P8 APE 5 o0F SRR R HH € FiABRE 584 o

cross-linked nznmabipaliymines. having repeating units of forrmula |1, where
Rt and R2 are eachy.s. patentW&94 4424 * :
PCT/ US96/ 11464 rmethyl . Als - CHOCH he)([dlsc]losure TR S (he

cross- | i nki nglﬁﬁemmfaé‘eﬁ’oﬁﬁﬁétwI”&ﬁeﬁsnc?hl%eﬁirréf’éﬁrﬁﬁc’fﬁﬂ%éﬁé‘eﬁoi‘]me has a

mol ecul ar Welh pblyRérapusuiicing ef:%bml]?.hQOQe&@&&D%f d:.methéﬁ.%ih@nfae E0| yners
conpr|5|ng t he eati.ng ynits o or mul al so be
capped, i. ﬁﬁg PRING, #0G §BAC Yﬁélﬁay ‘E‘es 'ac?l#@%d“‘by means
known in the & 051, B adsanpescritesemethodofo®iinhebit by tthiel gitewth t®f nake

the ionene  pgkioBl.difl i dsgmqﬁyﬁw 2-BLOVI LG ¢8R Qwﬁp%qg%&%%s. Other

Alternatively, a ca nono I'ona amne or
monof unct i onaP*3uBkes taft éraréﬁu%mriwke@ kanepe palymers @ad bbeiEact ed

with an i onengrapéwﬁs taQeObtaviuem qapped. i e NBSL Y¥Fg94,l0aBeNE, PO YouEr,

o obi o da 37 SR0rET s 4anet- B8k e 888 PaLy €GN, f&éﬁ.v@%g?e@%ﬂ&
5, 093, 078, thenddﬂs'tﬁﬂ)s‘hiﬁes Bhhe Hisch ognees neb reaehabédthese paypentseience.

The Salt Carrhﬁeogggfaegd here g'yeresfg&gnegrrl er matrix may be any salt
material conpatible wt he ionene Rﬁd ymer and whi ch can be forned into a

tablet. The salt %aﬁ‘rﬁf@r“ﬁﬂt FrOSHADKAS nHPNENR POLYPET B3 & KePeahing unit
pol yner' s bi obfigE6ahulac TIvi t yhisVichenehpol pmderisabbtaifedraasankteaction

product of dimethylamine with epichlorohydrin, cross-linked with
ethylenediamine, where R! and R? are each methyl, A is
-CH,CH{OH)CH,~ and X~ is Cl". The ionene polymer has a
100,000-500,000 average molecular weight, and is available from
Buckman Laboratories, Inc. in a 50% aqueous dispersion as BUSAN®
1157 product.

Another preferred cross-linked ionene polymer has a
repeating unit of formula II, where R! and R? are each methyl, A
is -CH,CH(OH)CH,~, X" is Cl°. The ionene polymer is cross-linked
with ammonia. This ionene polymer has a molecular weight of
approximately 100,000-500,000, and is available from Buckman
Laboratories, Inc. in a 50% agueous dispersion sold as the -BL®
1155 product.

Buckman Laboratories, Inc. products BUSAN® 1099 or BUBOND®
65 are 25% aqueous dispersions of a cross-linked ionene polymer
having repeating units of formula II, where R! and R? are each
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within the tablet, the salt carrier matrix should not degrade those
materials or interfere with their properties or biological activity. In
ot her words, the salt carricer matrix should be inert with respect to the
ot her conponents of the tablet. A tabl et according to the invention
coentains fromabout 40 to about 95 percent by weight of the salt carrier
matrix mat enedwodsr e preferably, the tablet contains abouPCHYS6414Hout
80 percent by weight of the matrix material, and nost preferably from
about 70 to abwethy8Q peiserTH,CH(OH)CHzepeXalisyclit henaatheoads'sen.inun?gx

L 310 b 8 Eieilal e M

6%
particle size granul es na ependl n up%nﬁ the %fze

of tablet to Qﬁiﬂér vaighy thaEPEngafF%t?ﬁ}’r éOt PRrERR, O90+| ar ger particles

Si zlels Prefer abITK e i 6Aéné Qfol%b&bxc&ﬁﬁn?s;ﬁ@r Ehélﬁepréa?ce.ngf uﬁ%l;s gsh or
_ST;_ er. §me Tt r}hznrir?to%:r II%.I may alsoa bseI 2 ppej a I rrE,lt glvg aosrpeatl::.f:.c

PCT/ US96/ 11464endrigtiowpe otf:appmxg)mayobe sctietredl Bpemedns mmabmaﬂwrazw' th
ot-her matri-x r arLi rix._contains of,

salts, those rsﬁfséx%%@ era’t& fgp?gsg:[?hl h r&iug n%\r}’bsur?t 2ol %e ﬁé £ HeReRf e
of two salts |wchpatb@ enpd ofedc g sproviaieow, ceppingagroupt  sal t s may be

adj usted to i npfQueaabbel, Sd Q‘.Qt'lbhﬁ.ﬁte&%u%@l 8f DindrRAuGERIonde tertiary
hygroscopicity of the carr| er sal t carr| er matrl X 1.S

preferably a stbtSaffi BPRY* '%%th@PaéoPBB?%i%q fT puhstifppyed, 5élalllal"de .

carrier matri xcasms bae reat:eeeanluhblaa mnegarpdlmromadbuamaht capped Xionens Of

such salts. oS e IV (0] e ans

aving a soi uri D ° Sindhe il yBegS °Hhn Ml BabbOE ot Urll c3 OB FondEID

at 20C. . %ﬁﬂ é@néﬂe sm]tmré aatt ‘Sh#im ntlnembmxd%lr pmwrt(umcﬂme

various al kal ldé&iﬁ'be%ndhoﬁ @J ‘f%'t'eﬁ@seﬁéé h 3veisal, 3§9'|5xﬁi @093?01’91 | €fs,

borates, brom citrate ates, lactates i c_exanpl es of
Ui tabl e oalt SRAGRIEELOF AR BeS) HRFPERrTAREA Bots (Y FRREAPECesod) um

bi car bonat e, brom de, sodi um carbonate, sodi um

chloride, sodium Cigylea d o)
'ﬂrﬁ Esét éég%llé@ b ¥RE & dfay fb% FH?‘U%]A%%%%&atkgnf it ible

sul fate, calcium_ chlorl al cium | act ate pot ass| um
cul fate  tri poves&hemiARBan RANMEE0RRE SYRYRR: KRBr Paefomdaégitarﬁt phaiate,
pot assi um f | uorhélesalvagaesietnnaEtiraki €Rouldgiasiintestéfatvdthndhe | idkenen

chloride. The ngéi;fn@% | fgiéiéi ° rL_in%{?gr 93fleh 3EhLS mat®FRGEEALY Jlisent

Group 1 or

within the tablet, the salt carrier matrix should not degrade

. those materials or interfere with their properties or biological
activity. 1In other words, the salt carrier matrix should be
inert with respect to the other components of the tablet.

A tablet according to the invention contains from about 40
to about 95 percent by weight of the salt carrier matrix
material. More preferably, the tablet contains about S50 fo about
80 percent by weight of the matrix material, and most preferably
from about 70 to about 80 percent. )

Generally, the salt carrier matrix material should be in the
form of wettable powder or granules. The particle size of the
powder or granules may vary depending upon the size of tablet to
be made. Larger tabléts are more tolerant of larger particles
sizes. Preferably, the carrier matrix has a particle size of 12
mesh or smaller.

The matrix material may be a single salt material or a
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Particularly preferred salts, because of their |low cost, are sodium

sul fate, and sodium chl oride. Sodiumchloride may be substantially pure or
in the formof rock salt, sea salt, or dendrite.-salt. As nentioned
above, the salt carrier matrix may contain other carrier materials,
preferably in amounts fromO to about 10 percent by weight of the tablet.
These nat eri WOS782M4 preferably solid and include ot her cafCGTaB%Rded: | ol s
known in the art. These materials nay be solid organic acids such as
benzoi c, gl ucEnitareocsof wdicxr moid. sabis @l ofielCdir N VomBLAabEon HWik8Vot ke

salt carrier ' \/, engficial_activity. .ncludi bi ol Qqgi cal
activity, in the f&guégﬁ%ﬁsaéés? emﬁi’%rﬁt‘&fﬁﬁfé‘?r '@tﬁ:&é‘nf’engg*%ﬁ aof'&%'r"ér%aﬂft s,
may be used irPadtSar thege maltisxare preferably present in equal amountsi3e.g.,

WO 97/ 02744  a mixture of two salts in a 1:1 ratio. BSTbkﬁﬁ é ut,.when
the tablet is added n agueous system tﬁ%f‘g uconi c ac?d;érés’%log' the

0 a

addi ti onal |y AP 8%1 SALts mavabechdiughed o simroMectableh stabidityentor r on
oxi dg stai ni ng;@iént@rﬁTﬁn&t& kwd_oabepﬁcity of Ia’ﬁ éa’?@%i?tzzmgf:ri:ﬂe

i nvention may be te t_guick . di.sintegrati.on when added_to an
aqueous system or ?fcl)gués%'s %laﬁgﬁegr%?téﬁg%"anf?‘%?@}é{oﬁssgﬁ?@rﬁ“ Yck

di si nt egr at i orvadieroaslybde matrdst dowsfegrably arthesedtscsysi@mmndigeys be
preferable Inwa&@&esamﬂ@ti%&gsgm@rwfwgaﬂipré}h'te thfixeagé{*yfo's%i[;ca'
fouling. Sustai.ned rel ease provides a continuous dosing O he syStem over

time. Sustai ndhEr e K BUAPSFES nRY the regentinzentiaed watesrseiible or
control of bi cicagischavimgila 3glubibityGleadSes & @BoutU0 N2 arainsS e b hieH R0
or atoilet t%@ég%ﬁé}ea@ Qs'bgal ef ficacy of ionene polynmers both

5 .

qui ck disinte on” an sust arned rel ease tablets can control biofilmor
the growth of m cEvwnples ofs shatablegrassioy sthemcathbter hnd tod xb ehobede

them as one kfrigh ,iiﬁ"b'gh%gﬁﬁ"%{’%%ﬁ?ﬁliﬁ’ee%m f8¢ Igss%‘?a%‘é“' ar use.

To control the rate at _ A€ I nventi on Ves I n an
aqueous syst erfiRlQTdfes nikaFRLer onPFeRicase g Gl bRaNes /( S6RERERRs JaStiatesa ete.

sol ubi | ity corspeeliffgediampley BE SUNHIQN 8hbeh inthQdehept@d@ not 1imited
retard di esol G oRoBrar pstedp, b6 Fakaplonabiy SBaTHR ReF AR cAOBEE
coat, trap, oPremidessadiumicarbobrte clsgddumothlidrddeonsodipolgireates t abl et
di si nt egr at i Orsddluhh£luAARQUS o8 Yish S dRnatl] QIS bal Bole Olealbehanged
[)el ease nay becgl&lfj,seg. Sone .di .s#:nt eaq{ﬁzit I on iat esé’(r&sfglél atorg nay al so ate

eneficially Ta9es GRLGiT LAnt oL gLRR S¢cRPERRFIWR SphEate,
tabl eting tripotassium phosphate, potassium chloride, potassium bromide,
potassium fluoride, magnesium chloride, magnesium sulfate and
lithium chloride. The preferred salts are the inorganic salts,
especially the Group 1 or 2 metal sulfates and chlorides.
Particularly preferred salts, because of their low cost, are
sodium sulfate, and sodium chloride. Sodium chloride may be
substantially pure or in the form of rock salt, sea salt, or
dendrite salt.

As mentioned above, the salt carrier matrix may contain
other carrier materials, preferably in amounts from 0 to about 10
percent by weight of the tablet. These materials are preferably
solid and include other carrier materials known in the art.
These materials may be solid organic acids such as benzoic,
gluconic, or sorbic acid. Use of such materials may allow the
salt carrier matrix to have beneficial activity, including
biological activity, in the agueous system. For example,
gluconic acid, or its salts, may be used in a carrier matrix.
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process. A disintegration rate regulator, or m xtures thereof, may be
present in the tablet in an anount fromO to about 20 percent by weight of
the tablet. More preferably, the disintegration rate regulator is present
fromabout 0.25 to about 10 percent by weight and even nore preferably-
fromabout 0.5 to about 5 percent. Varying the anmount of the

di si nt egr at i oworonbzeres egul ator affects the rate at which t h@CEAISPGI1464

di ssolves in an aqueous system 1In general, little or no disintegration

rate regul at or put when the tablet is added to an aquébus system, tﬂ@’@iﬁ&ﬁﬁl&4

PCT/ US96/ 11464 ck.disintegra n ile larger
amounts . may BEAoR eliEbar hull Beiiceel £h07 apkal chERiR ko Reqfesll

di sintegrati onzraneancbgzneareot mn tmuaier stainknd.d or a derivative of a
fatty acid. Fahty:g S Qf o2 chaln of al kyl groups

contai ni ng from abo on (usual | y even nunber ed)
and have a terninal T%rﬂ?@%?FPc"%o‘i"&F 1“@#69%90“ F‘%?th PeaéPm“#ﬁde€°§t§%%t or

branched, sat UHQEEﬁthjratiBﬁSﬁﬁéN ra’)ddya %adasvsaze%ru@,nasrseemﬁaé tPbraghSained
general |y exi st In the pr

venti om “rhoreltase i ePg aRSERLS dystem | \uihk stheeT Rty allovs for
di si nt egr ati ondireeat edo=iggl af oan guexiuso sgstam |anr magnbe qrefizlrdblel fase

t whi | b F h
dorivati ves ar SIGEPFE) st ekl hber {dicthe"BL S5 Bt it EpdBl B cay Lonnig.
suppliers. Sust#ined, %PGEEMW% apeoptinnous dreipg cxfevhe gveten @ver

i nclude, but agegmaot éugﬁatiaadtﬁeléwa/wamaesdnayi%aasée £62 extendadecyl enic
acid, palmtic acid stearic aci ic acid, linqgleic

oo Prno) ent piagsheiar 3 faRtrol i HlolSafedt, ¥oudung £1 Aok aliefie | tHitetus
whi ch may be usedhlmstaheswimm.ag@noll reat tobletdlanite, Gbvereddmepbépcidal y

actd salts, [ablticadfldk aBhdRE, pélgﬁeﬁsassg}}aédsfwhmﬂ\?é zddehy aggconol s,

fatty am nes. res o att acl d erivatives my
al so be used. FBPték’a?Fblréleﬁa?l B%Plfeétst faécFﬂ%"-r‘-HaPH‘Péﬂm oF fhey 9xeYER °%ind
coconut oil fahﬁ.ﬁré@t&&:ﬁhﬁ mhx&xura@;w‘usf 8yéyem. a@hdscﬂéﬂﬁé)mﬁtlwaehhﬁhem, as

present i nvent | on i vatives, 0 atty. acid m xtures
used: for exanpP dée/marﬁegllc{'/%]f &g’éf%gﬁége%'s "(ﬁpﬁé‘aﬁyﬁna dé’a(%gr | %%?v&ejs%'
of tall oil (DI\/AT‘D) eantyalnthe | cytRVEROphich a tablets gf othe dnventienr ed

di sintegrati ongigk81v&HUlrAbar 8q@ésus Jy3ReR, rs'&its@.%thersﬁf&slﬁté%dguimie

i nclude but are not |im to stear.i.G aci d tassi u ste ra
nagneS|unlstear39§ etimes caned solé%illty contégi agentp] e 1ncorporated N

into the tablet. Disintegration rate regulators are generally

hydrophobic materials which retard dissolution of the tablet. 1In
general, any compound which will coat, trap, or otherwise limit
the release of the ionene polymer or tablet disintegration in the
agqueous system to achieve sustained or prolonged release may be
used. Some disintegration rate regulators may also beneficially
sexve as a lubricant or mold release agent during the tableting
process.

A disintegration rate regulator, or mixtures thereof, may be
present in the tablet in an amount from 0 to about 20 percent by
weight of the tablet. More preferably, the disintegration rate
regulator is present from about 0.25 to about 10 percent by
weight and even more preferably from about 0.5 to about 5
percent. Varying the amount of the disintegration rate regulator
affects the rate at which the tablet dissolves in an agueous
system. In general, little or no disintegration rate regulator
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pol yoxyet hyl ene st earate/di stearates, polyoxyethylene-2 stearyl et her,

gl yceryl nonostearate, hexaglyceryl distearate, glyceryl pal m t ost ear at e,
and sodium stearyl fumarate. Magnesium stearate is particularly
preferred and is available fromWtco Corporation. and Mllinkrodt

Speci alty Chem cal Co. The pol yoxyet hyl ene Stearates/di stearates are a
series of polwetsmzms at ed derivatives PCT/US96/11464
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PCTT US96/ 11464 mgh 14 aasacle%&vaagm%égﬁrapl 1R Widle |

W | m ngt on, ese I nc¢clude, for exa é stearate, pola§/n8>‘<1?$88
stearate, pol yo‘R‘i/Y bP2u§F€a$’at%15tﬁ&P§Sx§FlﬁF°stté 8t%. pol yoxyl 40 stearate,
and pol yoxyI 50 St eaphat ﬂisﬁWay'JioﬁDBQSéeﬁég’ﬁlatbﬁ waspidedlal Eattpradshbang

Chemi cal . d bl e

Abat ar - Cor por at T VHALTROYS TiTeey AT Rkt oRF o5, S5APRP R (RA M EbriRY
a mixture of covpcrkkyd QSOGEER@E’BlpLDduﬁtqm ®bgakt 4iree @bongl 22 Lcaxkicmaatbrs
and sodi um | aur yls3iil1Rhabén numbere@‘?l XHéyﬁéwl e@@nﬁ e tec%'}gs:? fo &g

pol-ysorbate esters, fepresent another group o err i sfntegration
rate regul ator%rwﬁwesgaEBYy%‘Br%P‘éYe ?e?%r%tSBFOPWdassamd or

products avai | aiMstadtueaced atiRivienaarbistic W |F€l:ﬁ té&ld@%enef&ﬂ@'e‘%ﬁ‘ét as
esters include quj}’:f gate TV\EI;N 8l éodu sortbate 85, TV\E N 85
Product), pol ysor 6 PT b3 FE}% 86507

Product), and p@i'&@olabaﬂeozlits( ‘ﬁaEEMa21VPrxmucat:): not onlw@byaxqr.’e&h;ﬁ@mation

ethers, preferaplge tdagagabsy sift ahisyl a Qhé“ﬂfbﬁl%n@ Qf:’tmch%Bf%i‘éQP{Sag%ntmre

nmay also be used as disintegration_  rate re ators In ta ts o

i nventi on. Thes‘éh’r]t?ngéim&l‘ﬂy‘l‘he GRLRE - | nE?"eta)éé‘cﬁ-ﬁé WA HPISHFRFIMDF t he

et her. Pol yOXyedékyi\ﬁft(iveEtilﬁé el kavnh| dldnd daleMahdlar RiveE 88b1é1from a
W | m ngton, DE. mgl es of these ethers include 2 cetyl ether, 2 stearyl

ether, 3 decyl® £3SPRRIAATSat her, 3 nyristyl ether, 3 cetyl. ether, 3
st ear yI ether, 4 Iamayzltyead::isds whikhr mayylbe atdeel ;.n4tmetgdesehlue1nvdhtm:ear yI

ether, 5 decyl %;@dﬁ_{ 51,[1 ugyg é&;th‘irl {]6 S%Eiyﬁf.@ea[c;'é d‘é@&%ﬁ@tﬂﬁd’

stearyl ether, steary tyl
ether, 7 cetyl WRYRSY e’1“i§t %‘éﬂrl F@tlﬂ'éFlc8ac’rdaurs§;PaE¥%e?°“% WF-’P%?%e’ét Reids g
cetyl ether, 8 eleiad yalclat heinol®id adhiyl Bi:hﬂrenii:OaJ:ml,r ydncephefyl lékcdadigdecyl

O e asen s sl ettt EhRFacaf PBYn S e RaBClA Lo
et her. O preseditsiipventian dmclade, ré@ulmmpsemutmxéesm fatty
i nclude hydrogegaiedmigds] abltt Pidcl aSHERaRSl drfitles] EEETEX diedts, fatty
amines. Mixtures of fatty acids and/or fatty acid derivatives
may also be used. For example, tallow fatty acids, palm oil
fatty acids, and coconut oil fatty acids are mixtures of fatty
acids useable in the present invention. Derivatives of these
fatty acid mixtures may alsc be used; for example, amide
derivatives such as dimethyl amide derivatives of tall oil
(DMATO) or palm oil (DMAFPO).

One group of preferred disintegration rate regulators are
those related to stearic acid. These include but are not limited
to stearic acid, potassium stearate, magnesium stearate,
polyoxyethylene stearate/distearates, polyoxyethylene-2 stearyl
ether, glyceryl monostearate, hexaglyceryl distearate, glyceryl
palmitostearate, and sodium stearyl fumarate. Magnesium stearate
is particularly preferred and is available from Witco Corporation
and Mallinkrodt Specialty Chemical Co. The polyoxyethylene
stearates/distearates are a series of polyethoxylated derivatives
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and Durotex product from Capital Cty Products of Colunbus Chio. The
disintegration rate regulator may al so be a wax such as

- 16- WO 97/ 02744 -

PCT/ US96/ 11464 car nauba wax, petroleum ceresin (available from

| it ernati onal Wax Refining Co.), beeswax (yell ow wax) or shellac t he
latter two, awO97#Mé from Van Waters and Rogers). Ali phatic’q %4ich as
cocoa am de and oct adecanoi ¢ am de or hydrogenated tall ow am des such as

oliam de may al&p dreaeiBl £yl a?8ilabl 8t BAHMATICENARE Rds502hal Pr¥ilmington,
ra o rogul ator B+ - 1heke adhdS, - PSr CienrIn. appEve Tk & FEgRFAtGr HRYOBEL ©
chosen for usestezrateabpelyoxylt b2 Sheasate, pbIymxylp0t istsardte, @odypkel 40
ease of use i bl gt | S fit e fi t.ahl e
The di si nt egraﬁ%ér%%ra Tgtg é %%3% %P%?ggfg?:f%%ca%gggy b%l-%%ty%t fné’},’g@érreoa(%?gt %fy,
or very hydr optaffidakipcfenmh dshpandt Greminal €gk arColnmbusy, cQH. hy@liwssrybi c
L egul aL OL s are mmf rtah&;&?w_ é.EO&viﬂi'ié—ﬂilet (ﬁgl‘éh{lhﬁﬂt:f:ﬂ ic%&pbelbkf&ﬁ, gﬁék@{,e
y-dr ophobi ¢ on or s n rel eas abl ets. .For exanple, sodium
stearyl fumarat®iEs ggs a*fgﬁa%ﬁ‘éb?‘&lfme& PRafuct é‘&l”?‘ggaﬁi‘ﬂi"cﬁurﬁaﬁﬁesi um
stearate. Thussompoundm £% STEBROWENnpraductyny héxtisssd dfo cabheliwa st didreteaint
of* dissol utiongpuen ?ngg %uﬁ&ﬂ%@éf‘i ng stearic acid or maghesi um

I ST

stearate. Mxtures o ntegration rate regulators my be used to a
achi eve a desired degteexygthuignsprerhbitan egrerater @olyspsbate tashers,

Anti caki ng Agergépresent anbtHed bi6ipter i@ reakbd Cli dintlegRBE Lo zate

ant i caki ng agent be present |£ a tablet of the i nvg tion. The, "
anti caki ng age?ﬁgngg%%ﬁt 83enpetEsorhate e3EeTs afe F510, PRt asr TEREN
ant i caki ng agergroducts| avaidablegiitby 10D Maeedpas Inc.noMWilmiygtasC@E.C I N
nature and may ﬂ% h Fg}%ﬁ | Sit € e ?c?l&! r or
powder forms are p g%gl&rgs. éﬁcgﬁ?%%yr%%gggﬁtésfn% g E:}'elgi:en |t2'
anounts from 0 R yFosHRte BS d@ﬁ@@ﬂts%ypm"@#t)rol’°lmq¥>é&ee 1 (FEEN 61
preferably, froeodwet, Opdiydozbabeuss S(TwEEReBE Prodwitght anansoIydrbate 21

preferably fro t.,0. Q.about 1.5 percent. Any anti caki ng agent
known in the tmnéga%miw?be used in the present invention. Suitable
anti caki ng agents aPelydeyehhydevei ethersibrrieferabhythwseuhaving Bddy3i chains

2d Ed., A Vadsr apdub. i dBbon5dSr méATE mayPRREMNb 23R8 as 180nt Hrit UbES

of anticaking agents may al so .be used. EXx es of suitable
: 9 étte regu¥ators in tabféts ofaqge invention. These longer alkyl

chains increase the hydrophobicity of the ether. Polyoxyethylene
ethers are available from ICI Americas Inc., Wilmington, DE.
Exémples of these ethers inclﬁde 2 cetyl ether, 2 stearyl ether,
3 decyl ether, 3 lauryl ether, 3 myristyl ether, 3 cetyl ether, 3
stearyl ether, 4 lauryl ether, 4 myristyl ether, 4 cetyl ether, 4
stearyl ether, 5 decyl ether, 5 lauryl ether, 5 myristyl ether, 5
cetyl ether, 5 stearyl ether, 6 decyl ether, 6 stearyl ether, 7
lauryl ether, 7 myristyl ether, 7 cetyl ether, 7 stearyl ether, 8

lauryl ether, 8 myristyl ether, 8 cetyl ether, 8 stearyl ether, 9

lauryl ether, 10 lauryl ether, 10 tridecyl ether, 10 cetyl ether,
10 stearyl ether, 10 oleyl ether, 20 cetyl ether, 20 isohexadecyl
ether, 20 stearyl ethexr, 20 oleyl ether, and 21 stearyl etherx.

Other disintegration rate regulators which may be used
include hydrogenated vegetable oils such as the STEROTEX product
and Durotex product from Capital City Products of Columbus Ohio.
The disintegration rate regulator may also be a wax such as
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PCT/ US96/ 11464 anti caki ng agents include, but are not limted to,
magnesium trisilicate, magnesi um oxi de, magnesi um carbonate, nmagnesi um
silicate (e.g., nmagnesium netasilicate, magnesium orthosilicate), cal ci um
carbonate, calciumsilicate (e.g., CaSi 3, CaSi (4, CaSi b)), cal cium
phosphat e (e.Wo9mI4dasi c cal ci um phosphat e, tribasic calc Mehat e) ,
calciumsulfate, talc, funed silica, zinc oxide, titanium dioxide,

microcrystal | i egriaRbbUles$ petroletl Eéf@élhyhka%a%azﬁ 'ﬁoﬁoﬂﬁté&&tﬁkﬁé}g%ax

Bi oci dal Adju t abl et s of I nventi on contal n ot

bi oci dal  adj ‘5%&&%8%11 SEH |Kewaﬂ"‘b|‘”af‘? e8f rﬂfﬂllaSucﬁt%Jlt?\FéﬁFstWOr

i ncl ude, for emqllablegérm NVate Watbps gand d«bgersanl tamtzandnxdwbdtﬂlig
and/ or hal ogen; g r rifiers se bi oci dal
adj uvants may be prgégﬁté fx’(ﬁ %Ed\é@gkoﬁ%tﬁ\aggg Bﬁr’@é o95pa%ER g ’fﬁ%’Sf‘ F‘H’gg
tabl et. More pfiftepabPiianifs mayapdsprks employeth @mciusmtegrm r40e

percent by wei 1atokbe pdBRItdyIBRE dRHesPE]E b
percent. The ﬂél;jluo |8al adj l\E};agnt tyshould‘ﬁ‘ esf{earggbéggb)ebfgﬁglg&%& go?néllr:'lés‘-p

Liquid formfA%& GHERESS ™ FRTE BRI AYSE - pr oot e undesi rabl e
interactions with ahparbimkqo@iisslmtegm‘aﬁbhetatebfajulta(tﬁiﬁoiﬁ@fltﬁ‘e chosen for

Sui t abl f | deh t
such as 13, 5. F% ap & E2bEEy o e BERL  or R ot GA P an TE, SPMPOFT rst et
phenol s, 1, PEH1ER; §pcthy | Yahdesipdrpracess apfineendfiishydr thd fAnglt taslee.

hydr oxyet hyl ) -fnd idieLhPegratidn dakyd y foin,
N- met hyl ol chl oro ceta gger and t e¥lf%e‘wﬁbae§£ 3:?1%-&"(;3”3&%1%@&9

5-tris-(2-hydr §Fﬁ? <OF (YeF¥ R¥drephghic dppending GRop, EReepprticular
Labor at ori es, d@rph[.essmympﬂdﬁiﬂ[ £6¢J1akde8 Qf@dg&{eraalr dSed H09 gANEK
0

t lid f Th di d/ I
agent s wni o CHEREebEEEion 5niskRCERT PG PRAFARAITE SRES FOk Ruisgained
include, for zredeasplbabdethl oflomaessmplmnspdiuacstbaiyli fanarese dscheas

sodium  di chl gffopRENHR umane ,elmhsbl 9&4&:%0 bBE g &lﬁ,magaiegaam f%akate.
di chl or osucci m de, bronochl o d| rret ilnaant oi n, ,3-dichloro

5, 5- di met hyl h oPfe 1%05%3%5( ¥l Rﬁl‘i‘?f’éiéé’rtiﬁcﬁﬁ%ﬁ the rate of
hypochl orites dia;slolanoinlm)vema:ahdessdmmﬁmpgl ypdsithakdd or magnesium

-18- steéarate. Mixtures of disintegration rate regulators may be used
to a achieve a desired degree of hydrophobicity or rate of
dissolution.
anticaki 2 :
' In addition to the salt carrier matrix, an anticaking agent
may be present in a tablet of the invention. The anticaking .
agent may act as binders, desiccants, or absorbents. These
anticaking agents should be slightly hygroscopic to non-
hygroscopic in nature and may buffer the uptake of moisture by
the tablet. Granular or powder forms are preferred. The
anticaking agents may be present in amounts -from 0 to about 10
percent by weight of the tablet, more preferably, from about 0.1
to about 5 percent by weight, and most preferably from about 0.5
to about 1.5 percent.

~ Any anticaking agent known in the tableting art may be used
in the present invention. Suitable anticaking agents are
described in Handbook of Pharmaceutical Excipients, 2d Ed., A.
Wade and P. Waller,. Eds., (Amer. Pharm. Assoc., 1994). Mixtures
of anticaking agents may also be used. Examples of suitable
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WO 97/ 02744 PCT/ US96/ 11464 (O hers
i ncl ude sodi um perborate, cal ciumhypochlorite, trichloro- s-trione, and
pot assi um nonosul fate. Barium netaborate formul ations (nodified barium
nmet abor at e nonohydrate) are avail abl e from Buckrman Laboratories, Menphis,
TN under the trade nanes BUSAN err] 11-Hl product and BUSAN Lérr 11-Mp
product . wo $¥o2es bi oci dal adj uvants include potassiumn VH*%Q 68t hy ! -
N- net hyl thiocarbanmate, a 30% active ingredient in BUSAN err] 52 product,

30% acti ve i ngredi o 2-thiocy hy I O- n oth TCMIB, as
BUSAN 30- C, Buéﬁ\ﬁ}[éeeér}ér‘]ngsﬁf’ﬁﬁgg %‘ﬁ%ﬁrﬂ[ MJlr'z]a“‘ld‘\?% é O“'ar‘%‘&gﬁﬁiﬁ“%
product, a mi xtgisilicates; magnesipm anide, m@gmpaglpomeghmwm Each

of these produ vi@d.lgabl a uVRIFR he
b1 oci Ge. BTG 21550E ™ 1 oduct By o o e ot B ayaeu oBedpRL kel

contains 40 p&pteiym (ﬂaI§°ﬂP§?ur‘@3cﬁi“§! §§4-%I‘Fﬁfﬁﬁ HyAt- Benz%%m ¥hrori de

and al kyl di rretbymst)hwaeza@rambuatehw dg Jeqapdsise aithabbRodgibe,St €pan

Chemi cal s, Northf or hexi di ne acetate anot her bi oci dal

adj uvant, is t i gz%q.@rﬁ gg:lciuzf tﬁ})l'eﬁ ium sulfate, talc, fumed silica,

[ 5- (4- chi or o- 2zphergsi)del, g tanagehm chlassﬁaat emmdz@bltanmén ¢ellhdoséegn cal

Co., Fairlawn, wai e ri.fiers may al so be included
F N#%rmeth\y ?0 QXSQ@{ ari nf g’ialf(fé’

ina tablet o rer 9% for exanple, pol yDVDAC,
al umi num sul f aBbeckdeal AdivesAsE product. Dyes and Col oring Agents A

tabl et according twa&%abageetb@%ﬁ@xﬁbﬁel&pm@ '&oﬁtg.’(ﬁ otHe:C @18EidMY agent
as is known in the art. es or coloring agents be |ncorporated I n

amounts known PRIPYRRES commgply Nsamin FABRY (F‘Te@tﬁ‘ﬁﬂﬁt 5SuRh @gAEvaYtHei ght .
Exanpl es of sinthides dpesekanplse dermichdes, duhgigidesposiniitizers) cand

Al i Li 4 Aci d
Grlaéﬁ“ gg (CI gg&ﬁ%@;’ %159{55 g%'p eengﬁg%%e qééi’fg48%qv§upr%}n8%)°ﬁ§aﬁ: ne 7B
(C. L. 42875), RBaFiGiess. ueTSREe (iqeidgdspdiprantsgopy hejrresant SxomP0 i d
violet 17, a dapset 50 PeRced¥ by dkéiQ_ﬂ;tt wotﬁé tabllet . Dr 48P igre £BrHB1 ¥, Filhey

(C L. Reactlve Blue 1 | zarl ne Bl ue Aci.d. Bl u 82)
FD&C Bl ue No. 12 %[%z’cfsé)” e%l B a%"“%#d cPRow A9 ﬁ&rcgnti\*a&.*ﬁ (?Hgl of %‘é
col oring agent tablet am!smplsbedrel#&‘lahMBAbawd W 467 aB6Gt IV Ppeancenhe The

ﬁgﬁag‘;gﬁm i cal p3 BXfdl @y tvaid ﬁgouldb‘pr\éédfatﬁ@ ve i¥ah! 8611 E % om. A Biquia
formulations may used but should not promote undesirable

interactions with the ionene polymer or other tablet components.

Suitable germicides include, for example, formaldehyde
release agents such as 1,3,5,7-tetra-aza-adamantane
hexamethylenetetramine, chlorinated phenols,
1,3,5-tris (ethyl) hexahydro-s-triazine, hexahydro-1,3,5-tris(2-
hydroxyethyl) -s-triazine, 1,3-{dihydroxymethyl)-
5,5~dimethylhydantoin, N-methylolchloroacetamide, and the like.
Hexahydro-1, 3, 5~tris- (2-hydroxyethyl) -s-triazine is available
from Buckman Laboratories, Memphis, TN as BUSAN® 1060 product, a
78.5 percent active solid formulation.

The oxidizing and/or halogen-release agents which can be
used in connection with the present invention include, for
example, N-chlorinated cyanuric acid derivatives such as sodium
dichloroisocyanurate, N-chlorosuccinimide, Chloramine T.
dichlorosuccinimide, bromochlorodimethylhydantoin, 1,3-dichloro
5,5-dimethylhydantoin, and alkali metal or alkaline earth metal
hypochlorites such :as chlorinated sodium tripolyphosphate.
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Pharm Assoc. 1994. Per f unes The tablets of the invention nay al so
contain a perfune or fragrance as commonly used in the art. The perfune
i nparts an acceptabl e odor to the tablet and the aqueous system for
exanpl e toilet water. The perfume or fragrance may be present in known
anounts in thwoen4éor exanple up to 5 percent by wei ght of PEIfTSo6/11404,| o
"Perfumes" include any material having an acceptabl e odor. Thus,

material s givi cﬂ:&% di si nf ect ant. odor such as essential oils, pin

extracts, ter piTrOEEReCHIdsSoFREM PeTROIALE, cRICIPR MEHF%‘?H“‘S%E%M&"
be enpl oyed. | re-¢etene et pettssium tivhosasieate 2l Bidismamdtgboratext racts

al so contribut e glaﬂ&?st' oﬁ%:‘feg%rfi%anggbo}aqce gﬁgﬁg rat%% are

disintegration ra re uI anes ragrances
di scl osed, for avaitabde efram Bucmapahwamrlqsagﬁmzsr TmmerAulielvaade

and Coati ngs names%lb@ﬁi@tllahlt soaw%twﬁum 3&15-@12' Egb&@& ot her
adj uvants known for use wt er.treatnent_tablets

l.ary adj uvants
i ncl ude, but are no?t’f'?’?nq’éiflf’\g? pEivEnts ppGiRde Pﬁaﬁaéﬁ?g‘hmdém‘m -
or anti adher entNs-methykrtlsiaidarbamngte; a:fwl%ahwgve ag&;tteﬁ;eﬁtahi |BUSAN®, 52t C.

Bxanpl es of SusoRdbY e adiGe BLERRILLES HaH AL LR IAREL and their

uses are descr tents di scusseé ove rel a 0 solid forns
of water tr eath?éﬁ?%*ﬂ‘;?ﬁkﬁal §CMTB, as m®s3@'&,’orﬂﬂ5@§®t 80tWk andy BRSAN® nay

al so coated wi tlfosocga&am -kraawnmn@rtéﬁ%&ahct ch AR eCof 82 tﬁ'&&e&emt Ra
provided wt h coati n’&g%ﬁ) igéer- bI e f| such as pol yvi ny

al cohol, to ma shBﬁH‘F? hv"é?ﬁ Bach of ghesg PY §'s| ﬁ"%jc?aﬁqlﬁg
t echnol ogy, sudiromasBackiary drbetatpaiess, Mmphislpr'nased'hbhbwéidec Beacmzﬁuem

e hrough 11 BEcRREF MY Khes OF REsd o SR 21 TR it cefiiludectl’ ' "O°

sol vent base) @ercenprets aixtuaei 0of Fldkyidisethylpeanzvanmpnium ohdonide anat e

tablet). TeChmﬂ%@iﬁﬂd&éhﬁ%tﬁx@%@nf%&:ﬁhﬁ%h?@ﬂﬁé ah®180gidi1dB10f £ AGENT S

to the surface of "tabl et art] ng hf‘ ltlgnal SUStraﬂeQ:EdlCha&:.%Ctee” stics to

the tabl ets. S&ﬁﬁﬁﬁatChemzca s, Northfield L. Chlo idi Bg._ cetate,
another bioccidal adjuvant, is the chemical 1,l-hexamethylenebis-
[S-{4-chloro-2-phenyl)biguanide] diacetate available from Lonza
Chemical do., Fairlawn, NJ.

Conventional water clarifiers may also be included in a
tablet of the invention. Clarifiers include, for example,
polyDMDAC, aluminum sulfate, and CHITOSAN product.

Dves and Coloring Agents -

A tablet according to the invention may also contain a dye
or coloring agent as is known in the art. Dyes or coloring
agents may be incorporated in amounts known in the art, for
example from O to about 5 percent by weight. Examples of
suitable dyes for use in non-oxidizing compositions are Alizarine
Light Blue B (C.L. 63010), Carta Blue VP (C.L. 24401), Acid Green
2G (C.L. 42085), Astragon Green D (C.L. 42040), Supranol Cyanine
7B (C.L. 42875), Maxilon Blue 3RL (C.L. Basic Blue 80), acid

. yellow 23, acid violet 17, a direct violet dye (direct violet
51), Drimarine Blue Z-RL (C.L. Reactive Blue 18), Alizarine Light

- Blue H-RL (C.L. Acid Blue 182), FD&C Blue No.l, FD&C Green No. 3
and Acid Blue No. 9. Additional dyes or coloring agents are
described 4,310,434 and 4,477,363, and in the Pharmaceutical
Excipients, 24 Ed., A. Wade and P. Waller, Eds., Amer. Handbook
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anal ogous to coatings, the tablet nmay be manufactured as an inlay tablet or
mul til ayered tablet in which the ionene polyner- containing portion is
"sandw ched" between, for exanple, slow release matrices. This may al so
create a sustained rel ease tablet according to the invention. For
addi ti onal rweemame consult "Pharnmaceutical Dosage Forns: RGHP¥64464) s
1-3", 2d Ed., 1989, H A Lieberman, L. Lachman, and J. B. Schwartz, Eds.

A second enbodi nent of the invention is a nmethod of making a tabletized

i onene pol yner S ndsEect P9%vention. To nake a ionene pol ymer

tabl et, an aqup@tguneel uti on of an ionene polymer is mxed with a salt

carrier matrix to for i st s..The noist mass is then dried under
condi ti ons sufficiQ%Fn%gb£%%§nQﬁ2%%egFﬁﬁﬁ?&%ﬁ“'?ﬁ@ afsR Antada arperiEmeuPEs

i s then reducefiragrapcel ds conmoudgr uaed fihechzowtter CTH® pReTamei Miwartst ahl et .
The net hod of ' )y It e odi nent re dgscribed.in
more dotai | bATEEtpLs, pa0h Bltre RaBiEL Sl EnE PN Y oR R, “FoX iy
fi-rst step in Weddetgvatenbl dthe aerifumener (firagrence muayké pgesent him known
i nvention i nvoAm&mts XhNeh&AuEeSestpid U 26 5jlel&AR! bIGed GRCRR the

pol ymer with asﬁig cagrler matrix to forma  noist” mass
mi'xi ng step cafPMPtaccIRFEOssd 1nctHP couvBAteTIRY PR cRR/aRcePtaPie ch
as a pl anet ar yedax .bb®hus, anatckxilalle giwing xerdisinfectahite caldrUBhcwiad onene

| | uti j BT i A d h f
Ponane pol yner SRl blif] Jild ekrrlBES WerbiA80GKe  RORah EngiP Bnafo
of ionene pol ypeRaragichlorothenzengumay ko emplaved.  riomseneuenbedinends,

percent ionenechd@sg@BtidY dWidhind PEROT &t s $148 CddieibaRENgsiS N
solution, the fnnunt of the solution used al so depends on

of the unt AL
the concentr RIFFEE2BRE UHSRRGEPH et i3 defEeSy R A sipspgRation raten,
m Xi ng step shoegulapoeser abther eewlfimes o Mragraness am distheséd e

pol ymer sol uti salt rrd Qr I X neously m xed. Thus, the
Q:Pamgig@ #h U.Cfﬂ. BatlentBRG! 4,%%’1395. ;

anmount of ionene I'ymer solution used sh not be so great as to
di ssol ve the : In general, the ratio of ionene

pol yner solution ta sablet G bR’ ifARbhtior iy d1sanaefudenothestadsuldnts
n_excess, .anmunt of solutio not di ssol.ve the

gg?lrjit er2-18ﬁt U:t’lf’g%ncgﬁeuﬁleﬂfﬁ FIFET r%%%u??gg%/%s'f Oﬁ%rélg%l?ﬁys PYARERL

-21- include, but are not limited to, fillers, binders, glidants,
lubricants, or antiadherents, water-softening or chelating
agents, stabilizers, etc. Examples of such adjuvants, the
properties they add to a tablet, and their uses are described in
the patents discussed above relating to solid forms of water
treatment chemicals.
' Tablets according to the invention may also coated with
coatings known in the art. For example, a tablet may be provided
with a coating of a water-soluble film, such as polyvinyl
alcohol, to make handling more convenient.

Recent advances in coating technology, such as side vented
pans, have increased the efficiency of aqueous coating
operations. Among the most common ways to apply coatings is
through film coating (deposition of a coat through an aqueous or
solvent base) or compression coating (compressing a coating

* around a core tablet). Techniques sﬁch as these could also
permit the addition of agents to the surface of tablet imparting
additional sustained characteristics to the tablets. $omewhat
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the method. If this occurs, the excess liquid may be renoved fromthe

m xture using techniques known in the art, e.g., by drying &s described

bel ow. Alternatively, additional carrier matrix may be added until a

useabl e consistency is obtained. Adding carrier matrix will affect the
anount of i owoeyeemkyner in the final tablet. Vher e tRCI/GW/I464
matri x contains nore than one carrier, those carriers are preferably
honbgeneously mi xed in a separate step before mxing with the ionene

pol ymer sol ut i analoggust torclattiagiset thempirent saytye alzmfaeturaddsviabhinley
o Rt r| XedBIGR! ok-Cndl o MU el ibred Q801 B! P11 Ahi! pOTymeeSE

ot her conponents are _prefera exa solid

ant i caki ng age?ﬂm??&?lﬁﬁ Pﬁ’%@éd”\mltsh"?ﬁéd@tﬂhtedc'abﬁ%ﬁe&mtmxemmrt élawxi ng

Wi t h* t he i onenselsalspnmst sidds.i orrhihfméiﬂeal%@dbkéwla %@mﬁe&&ﬁe@sbn
liquid formt 1B

th | ut The
sequence of mh%i’ng c 8 Hﬁ%’f‘fgﬁ}gs anpﬁl ’s’?‘é’g‘:ﬁ%?‘g ﬁg‘?’y &‘{dﬁs"’g&?‘a refereR§e
secohd step, té¢mnaviitstPhagmdentiedl i Dosdye Moxmsg Bdlets Velslr i Be3™,0280Ed,
dry granul es. 113'99S henﬂv%he@é n, 'i.q%aﬁzhfnfgé a%ﬁ“? B! SEniBSS, PER. O

tableting. After ry| n rantl es ‘have “a norl St'ure cont ent
rangi ng from about AOSSC?‘EF e"&’@é‘&@e!}tp%ﬁ d’é’@t 1Bye’}\biQ3htls Romethedfaf meking tshe
NDi s{ ure r angeﬁableg:ﬁﬁéamgnelpbmﬁﬁbﬁtﬁcc%lfa@hﬁefﬁ 1%15# %‘vﬁﬂtzion. To mﬂ&@ 2
nmoi st mass nay, he dri usi ni gues known jn the _ ar |

may, for exanp 3‘ *Se pgg oq:%b%lfgysa? L A1) auid 3?*“%?‘:' PR "iamﬁ‘i‘ﬁ doL¥EeHed
dryer, under \ﬂeﬁzmxﬁdsm@y asadd, carniehymatrher totfoaerdmdiyt mpdsachthgues.
IR L o RaBh 1s TN B ELd TR RRHL TN LN BOLNo Folm gy

resilient and not necessarl enpera ur es.
heat ed dryi ng,9%analesrpeFha uﬁiéerrai e gir g@‘ﬂnubemussapenr;@uced) tabyield

ol Traen? | [Tk che 80EL Sl LURTS W, Rapi, ot o
50[err] C vyi el }ggdgpgﬁnb’r%fhlﬂ"g E3VPRYFeF SRS %?élme‘go‘maéﬁt degcriRag i3 more
percent by weidgtiailHbghew. t dligerat Uradspivtys beprefsmted genshal tsthbidyi ng
Limes. The tenperaieers AAGNSE 1ANAMhy "UhnPesRdGReld J1 IRGOMPOSE Of

degrade the car.rier _matrix
WO 97/ 02744  according to the invention involves miximgransegprequsspolution of

at least one ionene polymer with a salt carrier matrix to form a
moist mass. The liquid/solid mixing step can be accomplished
usirig conventional blenders/mixers, such as a'planetary, ribbon,
or double arm mixer.

The amount of ionene polymer solution and carrier matrix
used will depend upon the amount of ionene polymer desired in the
final tablet. 'In general, agueous solutions of ionene polymers
are viscous liquids containing from about 25 to 60 percent ionene
polymer by weight. Accordingly, since the ionene is in solution,
the amount of the amount of the solution used also depends on the
concentration of the ionene polymer in the équeous system.

The mixing step should preferably result in a moist mass
with the ionene polymer solution and salt carrier matrix
homogeneously mixed. Thus, the amount of ionene polymer solution
used should not be so great as to dissolve the carrier or form a
slurry. In general, the ratio of ionene polymer solution to salt
carrier matrix should range from about 1:10 to about 2:10. Using
an excess amount of scolution may not only dissolve the carrier
but also cause the mixture to be unsuitable for use in subsegquent
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the ionene polyner. Preferably, the noist mass may be dried in a hot oven
at about 50C. Spray drying and fluidi zed bed drying techni ques nay
be used to acconplish both the m xing and drying steps of the nethod. An
aqueous sol ution of an ionene polyner nay be sprayed onto the salt
carrier matrix to form agglonerates. Hot air flows dry the aggl oner at es
driving of f wolnoizke conponents and forming dried granul 8T 464 Af ¢ or
the drying step is conplete, the particle size of the resul ting granul es
are reduced to forma powder. The particle si ze of the granul es may be

" reduced usi ng s§epadehther methedni if thischatytms theoskcess tliguidi may be

Depi cting a gea@bdéd PFRAE theUnix QO UsTRE! tebhfiliRsl kKAGMSi DR 8ro) | £F.NT

and a screenln Addi ti gnal grlndln scr.eeni ng ? enps na e use

to reduce theP a’él’ ’F%Iaé serifed, hisdoy - org?:IE%‘F’}a&'}"e garr er
acconpl i shed mausingnay ®e adas®lentid & hzelblé wnsasteﬁapdrs Bbthined.

Moi st ure may bsorbed whi | he |ze r nu IS _bein
reduced. In ggﬁgi affcﬁ?g\fef',agﬁlﬁﬁl %8 t %kee(f}/'ﬁgn?s Js‘??eﬁnle BPf%% in
negligi bl e an¢hdoEsnabttalesct the fi nal t abl et . The particle size
of the powder depepgle-diRpR I—;Effﬂzz‘?na@ri&héontéﬁﬂ %r&otlli’gn dee”%er}.é‘f,ger

tablets do not require as smal particle size as snaller tablets.” The
powder pr ef er ¥BP§e e T erspare  RYefarapd yohopeganaqsdy 191 ¥ 0, 34 SRRIT M

ablout 200 tOhalﬁéptbtlefdhfaglmmihgOﬁlﬂﬁ&lﬂee'ionene polyhieg s8DuwHomf aad{.eﬂ&m
pol ymer int nal _tabl et creased by ranul es or

Phe’ ponder 11 SAPHAE sobpnehedriad Ghad, SR RERFS aeH Hence AR BRCELR A isE
to again formta mlmgsmutbsshaszm iPodgmeboselutilons NDhete mxdhernay t hen

be carried EQ&BHS&;E$%:@%PQ&P§1: & dld %HGQL';SH%deEQ Ot R&F é@&i&i thC?ng

granul es or powde t he i onene yrrer carrier matri x nm fec
t hr ough t he rrPthﬁak’cff%uaﬁGnta’ﬁﬂY d%?t“Pé‘leéi With theysedtoRars reﬂ?“f-’éxl ra’i’c’ﬂf‘(\!’ase
t he anmount of tbOﬂEﬁﬂlg)Oh)tmiElthe nidriend ipedlymert sdlhvetiionM xIfirase alddienensl

pol ymers may glg a&a@%n qan ..Fa%% id f&ﬂngﬁe%t%ays be §8§8§%19:%”3:5x‘25§538n he

powder into a 8 oné uch as those discusse
above may be ﬁ@éﬁ@etcﬁQ4ﬂ§1°npowEh§ ﬁqqqﬁﬁcéprchﬂlﬂslGﬁﬂP?&FQﬂﬁeﬁn phis ctap v
a dry blendingg not eriticai. WO 97/02744

PCT/ US96/ 11464 ep. Thus, for e owler bl ended with

vari ous ot her tabl%? %cﬁ?&&ﬁé‘n?&"%u §‘°tiﬁ§5 %:%f??gaxﬁ m"l"&f‘g step
is dried to form dry granules. This removes excess liquid from
the moist mass prior to tableting. After drying, the granules
preferably have a moisture content raﬁging from about 0.5 to
ébbut 5 percent by weight. More preferably, the moisture ranges
from about 1 to about 3 percent by weight.

The moist mass may be dried using techniques known in the
arf. The moist mass may, for example, be dried on trays in hot
air ovens, in a fluidized bed dryer, under vacuum, spray dried,
or' by other standard drying techniques. 1In general, mixtures of
a carrier matrix and an ionene polymer are resilient and not
necessarily affected by high temperatures.

For heated drying, the temperature may range from about 50°C
to about 80°C. Drying times will vary depending on the moisture
content of the moist mass. In general, drying for approximately
3 hours at about 50°C yields dried granules having a moisture
content of about 3 percent by weight. Highei temperatures may be
used for shorter drying times. The temperature, however, should
not be so high as to decompose or degrade the carrier matrix or
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exanple, a disintegration rate regulator, an anticaking agent, a fragrance,
a dye and/or other conponents. Additional grinding and/or screening nmay

al so be done after the blending step, if desired or necessary. If liquid
formul ations are added at this stage, additional drying, grinding and/or
screening steps may be used. The powder, after the size reduction
step or the Wipsaizmg step, is then conpressed into a tabl ACTUSRHIEsSi ng”
the powder into a tablet may be acconplished by any tablet formation step
known in the art Preferably, as shown in Figure 1, the powder is

conpr essed i nt 5% 4onsne: PRIVRST pr FXEEPEAD YYD H@lﬁf'é%%ﬁfr &Y brfixigd jn a
range from abonbt J&retrﬁa&bebbuécbﬂms per square inch. The anount

pressure applied t .in t abl et oul d not b to
Pow such that the rEERy Sf?éb“rn %\’i\%%i%ae%dd\fﬂ’ﬂ%u?eﬁ gpa
sustai ned rel eaeeacqg@mlll@at botiy thé maﬁ-nesand)drwapgﬁweps foft hbe pne;stmﬁ e hs

too high, the \, G S
enpl oyed for ;%ng‘ga s?g%tg%ﬁiﬁ agn tigﬁﬁﬁ%%%uF g ﬁélaérpr%&ﬁﬁ 6%120 etrﬁ1 to
u

some” ext ent , b R TigE BRtELR R égém(mweraa:sﬁ nt HftadiEnidows d-‘s"tYaFHEd
rel ease), its sggimaatesaddivieg loffr ebpitile RoAPOHEHLEH ard) £hBRing Xriled | N
any event, it ‘+ tées a routine matter to establish the preferred rrethod
and/ or pressur or tableting ionene poI ynmer/carrier matrix m xtures
according to the iAficext tbe. drying steptis sccgmiertal,l YherpEnhicdd $iwe dfhehe
pr e- conpr essi oaesmﬁ{g g%me.@ 4% Beghald LS “§'1§$§dé¥" yrﬁé Bikicie

particulate naterial ., contains only small anbunts_of noisture or
liquid. In genft2§ °§J§hﬁogﬁﬁﬂ‘6&“7 na¥r PEn’Ee%EF%Pﬁtho‘F-’rﬁﬂjé‘BuPE sgresnigg d
may be tol er at edchmitfedr &ne@ﬁpneasieoartablwpiwhgrs gérﬁeﬁatlepa”éféﬁa of
tabl et conponent.s %re{; re dur| arlo eps rjor to

t
conpressi ng t h&9H E'Jg't“ﬁ% °§'ts. Eﬁ aelgr&ng'ﬂ% %‘E‘g‘é lsﬁée%?)’]rréq $he®s,
t he pre-conpr edddimianatll gn:indimj urne sgeaeniid \st@pssmaptbd alsedupostedidd chet

amounts of m%ﬁiﬁ%@‘é’%&%g Loubdhfld Bet aldigr Qi er akkn&ﬁp& Q(Hf bl Qgcaﬂpi[i@%ed

- 24-
PCT/ US96/ 114648sing, fgor expmeie. (pfdFermily ame &p50#do dHldoi sture hinders
the tableting progasturediayissalbsdibed risiieptheayide oMnitheddee gramiliedr

any Step 1o redyofdlie JBLaLY! © ﬁpngjeﬁg&aff A RS an%%mt%ia'ppcﬁe%f'u%t is

m Xture. For eXa f'he powder I ess
atablet. If n aPrry eveny Eﬁ%félblﬁaﬁf'ﬁc@%esslnﬁé aﬁﬁﬂ?'@l%lﬁgﬁl n'éﬁbﬂffand

screeni ng steps mayrry $article size of the powder depends upon the size of the
tablet to be formed. Larger tablets do not require as small a
particle size as smaller tablets. The powder preferably has a
particle size of less than 12 mesh and may be about 200 to about
400 mesh or smaller.
The amount of an ionene polymer in the final tablet may be
increased by mixing the granules or the powder from the above
steps with additional ionene polymer solution to again form a
moist mass as described above. This moist mass may then be
carried through the method of the invention. 1In other words, the
granules or powder of the ionene polymer/carrier matrix may be
recycled through the mixing, drying, and particle size reduction
- steps to increase the amount of ionene polymer in the final
tablet. Mixtures of ionene polymers may also be added in this
manner.
Before compressing the powder into a tablet, cother tablet
components such as those discussed above may be added to the
powder in an optional blending step, preferably a dry blending

-23~



be used. In the initial tablet fornulations, sone notable aspects of
the tal betizing process were observed. To assist in the practice of the

i nvention, those aspects are di scussed bel ow. As di scussed above,
excess noi sture taken up by the carrier matri x or -pre-conpression tabl et
m.xture may conprom se the conpressibility or integrity of the tablets.
Thus, one aspwo9?7/02Mbser ved was hygroscopicity, or noisture 14¢4

vari ous pre- conpression tablet mxtures. Sone initial carrier nmatrixes
used i ncluded the salt m xtures: sodium chl oride/sodi um brom de, sodi um

chloride/lithi JiReBronTABS akPL S¥PTRINI 418 BeNdssi may De:blepded withswarious

carrier mi xtureﬂ:naapaasnéi Yediipopent §li SHEHRIsS tHbSe dﬁdds&bayabmvex\fs the
carrier m xtures ca q%%gct i vel utilized Eg chan the ratlo of the
fl?z ﬂg‘

salts, nore parfiy 5‘8 ntﬁﬁééé i, Zate)regh ShkiRg: agent, a
sodi um chl ori defragrgnce, a adymahd/of @uhdzahbmpaﬁéﬁts.r smitim&a giAgidd)i S

conbi nat | on of apg5ak! Scldh tn*ap@sy Vi Ngd %fog Saffed lbrlndiff el 1e -

chloride to rom um brom Ium clI
carrier matrix qeéliﬁﬂﬁaﬂ' RRFEFSaFYe- cbﬁTﬁri@@doﬁomtbl@mnsf srenddgedont this

those that taketaBe,!£a8itfHAUNUrindDigHinEEng! and AW IRRIbehSAR idteP sy, Qid ¥
(60-729 . Accordlggly adj usting the ratio of carrier conponentS can

avoi d unwant ed W8Pt ure upt ake during the tableting process. To
sonme extent, all of Théepprdemoafites stlon dizlel eeductiprinstapi 61 sthen e endisny

slightly hy@uom;sI Cip TOheh SRBEALLY ko o Qhnfld 00 AR ShLGtRe powder

integrity of the I SCusse
Exanpl es, the difte@dagiabpligtemayppe a‘b@“&?h@h@d bb anwrtebiet afermarionestes ve

%m di tyI ?nd ahamht | ixtl nng&tatrte tPIGﬁ&dBltly,l e bl?éﬂi &xf l!ﬁ.bhﬁé p,r %ésﬁbﬂﬂer

e resulting ablets to st _anount of :
formul ations, 3 gﬁf%ﬁ%?f?'n%%oﬁeg %pt“E&PE Bf"es%ﬁ:rr e&éj{’gﬂ%ﬂ"ﬁbPé?ss“res
m xt ur es generally range from about 10 to2Bbout 40 tons\(ER HMA¥*é4inch.

PCT/ US96/ 11464 S‘i‘ﬂé‘."e&n&ﬂ{){e p@h§ﬁi§ ti%kletghé&@ﬁ.%%g the e&’ovﬁ‘é‘}r ?.Licgea or

st opped enti relg Presu hese tures re sone ‘sort
noi sture cont er@b ﬁEl?‘P‘b‘H%ﬂ“ be'too A}%Gb‘ﬁﬂ Ehi)*éctth%lifﬁlﬂ%%ﬁ‘%ttaﬁ’l%rrés
tabl ets was thaeagpanényithdudsdneégiivy, (hﬁe&erpﬁlxy‘!fﬁl’nedueel@aﬁ gration out

of the tabl et applBge PUSHOTRIAN, GRPAUENL 856" 1o g LaBLELS it Rod”

| mpr oper bal &M ‘et conponen
di si nt egr at i on Mghe Feeutzhist miayhdiwlmet toe éhwlle-r thbzPr astypddpressiuee

i onene pol yner ¢iiplbgbd Ho¥ nfkihgeat el Guti BE 44 gatiehidr powder will
depend, to some extent, upon the tablet's end use (quick
disintegration or sustained release), its components and their
relative proportions in the mixture. In any event, it will be a
routine matter to establish the preferred method and/or pressure
for tableting ionene polymer/carrier matrix mixtures accordlng to
the invention,

It is generally preferred that the pre-compression tablet
mixture to be tableted consists only of dry particulate
materials, i.e., contains only small amounts of moisture or
liquid. In general, up to about 7 percent by weight of moisture
or liquid may be tolerated. The pre-compression tablet mixture
is the mixture of tablet components prepared during various steps
of the method prior to compressing the powder into the tablet.
After drying step the moist mass, the pre-compression tablet
mixture Qenerally does not take up significant amounts of
moisture which would affect the overall tabletization or the
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sticky feeling. Aside fromloss of active ingredient, ionene pol ymer
mgration may al so cause undesirable interactions with ot her tabl et
conponents. For exanpl e, the migrating ionene polymer may interact with a
bi oci dal adjuvant causing both to be deactivated. This mgration was
corrected by increasing the anount of carrier matrix and/ or addin n
anti caki ng ayerum21e4 the  pre-conpression tablet fornul ati SFT/USYNME T7p ot
appear ance, such as col or and texture, repreSents a third. aspect observed

with initial t t | et . ch oted froma of f

white color to aei %gbg&brob\l/\% v%r' ?’gd sﬁm‘BF?ﬁ °€ﬁ“°d‘§ﬁ8f5l hiy és gﬁ?ets
t hensel ves exhtiﬁlteédng am%blaédhygcmbmgngysmmM bFaintstosiubedi ng

white to of f- semldl hRyCOLES wr&dﬁeesm@rn%qseaﬁ{eeé&m SeMERd Yedani c

anti-caki ng agents such as cal ci um sul phat e cl um osphat e, and talc
may inmpart norePmTessientakies ’“ti(’jtPﬁ% t F9TefXampley f"&e P°Y’ﬁ%)¥é‘ta§ bROGFiRA
col or changes befcﬁleowmpfeé'ﬁbige iktVihed cav.taPliel If dbRissabidcd reghessy”

due dded
St oor at | orP PALETE tFy geBiesbRel oniodiRl RS ReAeRTHR ReonT FRY 88 (e

i nterrel ati onste pisedbet ween i onene pol ymer rel ease and tabl et
di si nt eqgr ation. In In Gﬁgeix?im.aflo'i:aﬁ% c?mnu'lfat.@&{% OfSh ExgErOf S
e ta et wou

rel eased to an a eous system out 87/% o
expected to ¥R &2APSF é&r@&eswgwbtsssve?s iTo AS§ighchn the practice
di si nt egrati onof athe iﬁgeldmicﬁf, msuseﬁbedd%ewen@m\iQeWBél&ane out as

desired, but wll f I a I si.n t,.behi.nd
Thi s phenonenon msgnélﬁhgggosea%gé% i%l’lté/%s%t §"c:"£€'g,r ueﬁ |e8n¥slggll)n§ thhet carrier
tur bul ent or rmﬂnietupaw:g-cmmssme tablet mixture may compromise the

- 26- M98 i ¢ tegrit he tablets. Th -
PCT/ US96/ 11464 &%tl ma‘?fl 3{ s me i 5F1oufl é gl s? nteegsr ate E?\I f%nre ?pggtt he

product is rel%ﬁseé‘dedﬂ‘\?§ W%‘é’%éébm ioh Beiptuzeljuphakegof heazieysnpret
di sintegrati omd@ﬁsegaﬂl SdBlet mixturd®] Hopkhenierdledareiek NEat¥ige8Nhsed

I nvention is a t ho ntrollln t he o] 0, cr,0organi sns i n an
agqueous syst en%“%&% % %C]l]:p P‘FFﬁ sf&ﬂ"&!"o%ﬂ?r’iﬁg °§I&H’§‘g%ﬁm'§'6l

i onene pol ym@%ckmﬂt@i@nmwrﬂmﬂegmdﬂ m@iumﬁ%rlsm-gafﬁm

bi ofilm and SéiﬁE%tEanﬁﬁééﬁldélr&@!eﬂﬁﬁtdaéitEﬁﬁaréﬁ%ﬁ#ﬂﬂhbedaoﬁigﬂéﬂ%xsture

I nventi on uses? | eti ed | onene E) nen,e oI yrrer
to the aqueous® %l’é‘? % Y HHiret ﬁaﬁa%’é1§ &&?‘Eﬁreﬂl%ar% 89?5?

sust ai ned rel eatsiElizeldl by clegreyicignghenraiio of(tbeusakysst menﬁammmrsyim
bi ol ogi cal foupidig, c1Bgs'BP! Slcreadlink Mend WKL OBr USaRA Lhetkaid Y HOGbHA

I n the agueous syste
example of suitable carriers matrixes using this combination of

salts are those having ratios of 7:2 or 7:3 sodium chloride to
sodium bromide, lithium bromide, or sodium citrate. Preferred
carrier matrix formulations or pre-compression tablet
formulations are those that take the least amount of moisture at
ambient relative humidity ({60-72%). Accordingly, adjusting the
ratio of carrier components can avoid unwanted moisture uptake
during the tableting process.

To some extent, all of the pre-compression tablet
formulations made were slightly hygroscopic. This generally did
not affect the structural integrity of the final tablet. 1In
fact, as discussed below in the Examples, the dr;ed granules may
be allowed to stand at ambient relative humidity and absorb
moisture to equilibrium before further processing. The resulting
tablets took up the least amount of moisture of all formulations.
Additionally, some acceptable pre-compression tablet mixtures
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previ ously di scussed. According to the present invention, control of
the gromh of a mcroorganismin an aqueous system neans control to, at,
or below a desired level and for a desired period of tine for the
particular system This can vary fromthe conplete prevention or

inhi bition of mcroorganismgrowh to control at a certain _desired |evel
and/or for awieeieed tine. Controlling the growh of a m

includes controlling, and preferably preventing, biofilmand/or sline

formation in tBRowéd ame ﬁyssaaﬁ&e uptakel #hidle deRirBagdedf ovdie tiimuest i sHbppkle
aqueous systeml '

t t fect t
control the grogﬁﬁé%ﬁ‘eaa?g’ﬁ %L%pfeltﬁ’ieg ﬂﬂ%egﬁ%ﬂcﬁﬁ%a%ggﬁg tla\r%e °
The ionene pol pabstixe G@hteateehuxinﬁnauaqueous system as a tabl et
according to the i W?&bﬂa agg@cﬂ %ﬂs%&\réa%iﬂpggﬁep{?%y?{mt efs t{l (Bpparent

I nvention may be use ane nenner as ot her
chenicals. As WPBH ?f fBe ienere \RRlgmer: due finmicsRtivr put ofshe atakdstaed

i onene pol yner ghidyphehondflefl shpRsdntly bectidaqHeorsl &S WathOhn Pl e
devi ce deS|gnﬁ$ #o alé% ggn{rolled C ntac betmeef the tabl et and the
aqueous syste aff CERMAEFSpaskit sxample, 130 M¥CRod of the

I nvention can ﬂes;nﬂnhnaM1anyrampuxngnlateysWinh suscepttlé(cammzbhemgwxﬁuihaaé
m Troor gani smsgpd hfonenfeag &rﬂgé Qeog %( F ehpide 1%‘?: %R etEea
use ria o

enpl oyed in aqueous S inin process
-27- fEioky ing. Aside from loss of active lngredxent, 1onene

PCT/ US96/ 11464polyM lﬁiggaﬂw: duaray%tl%s cail$d Unde ki PEbDE £xﬂ9&trhbelaﬁmﬁ%§

wat er syst eng h&0Q tWater tens both Iﬁéakﬁ COOJ'“Q%& gr and

ef fl uent cool i R %tteaP?' aﬁm Rtat EPE *i FRF JHIRF oneRfiters
or sanitation peiymex mh:-asetmﬂ ertmhataebtodrdal.aaéﬁavanm rehaysdogngoth aat bent
of the waste Iaesaamrear Pnis BRHAIGon &é@%@%@&té&%ﬁ%er&@iﬁgb& tlzed

i onene pol ymers may al so recreati onal water st ens
swi i ng pool s2BPY tf%fuﬁﬁarhsr M 0 PREGP R Pdddng %r@%ﬁfé&ipacaw%mltbﬁ
directed to peoercupriessiof tEsietamdrpubéeisrad fornul ations of the tablets

ohch o et Lon, oanier EbBLRAGRL Wldh B9 ddloLoEha LA, "ThEhe SR T
due to al gal gtbiwd dspechecohservad Wit sritislaabletaf (Tabletngohes hanges
desi gned for tRQese aitledC #bbNa Sh%ﬂéio‘k' WiNEte %mﬁf tscinafes2BRUBLow doonene

polymer Lo obt oL Batle (el e lSi0oknd "t ed' thahall et LG bicel™®
acceptable hygroscopicity indexes. Tablets having white to off-
white color were considered preferable. Some inorganic
anti-caking agents such as calcium sulphate, calcium phosphate,
and talc may impart more of a gray color to the tablet. Data for
tablets showing color changes is shown in Table IV below. Other
tablets had a "glossy" appearance due to the stearates, (e.g.,
magnesium stearate), added as disintegration rate regulators.

A fourth aspect worth noting was the interrelationship
between ionene polymer release and tablet disintegration. In
general, for example, if 87% of the ionene polymer is released to
an agqueous system, then about B87% of the tablet would be expected
to have disintegrated. In some tablets if too much
disintegration rate regulator was used, the ionene polymer came
out as desired, but will left an only partially disintegrated
tablet behind. This phenomenon was mostly observed in static
situations and not .turbulent or recirculating situations.
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mai nt enance dosage is generally 0.5 to 5 ppm per 10,000 gallons of water
every 5-7 days (1.6-3.0 m per cubic neter of water). For spas, a dosage
of 0.1 to 0.5 ppmper 1,000 gallons of water is generally recomended. The
tabl et used may deliver the ionene polyner in a quick release or in a
sust ai ned rel ease fashion depending on the needs of the system Tabl et
size will vawgormpagendi ng on the type of tablet used (sust BCHESSM$6ase are
generally larger) and whet her the tablet contains other biocidal adjuvants

such as hal o 519?1@-‘ n efs t lored.w th water
sol ubl e apprgve FD@%EBg%?%r gﬁgt%-ﬂ%ggggh&%%tfgrﬁ%g Eﬁ?éﬁ%éga ° not
usual |y enpl oPERAYGE tifhiregeaped. yJdisi may dee cncompaished &y efdnshing the

Anot her commoamtwwer &f YilsidtvgiLtion’ eataepdgdgrcal s is the treatnent of

toilet bowl water.,_ ,Tabl ets desi gned f this application shoul d deliver
an effective anoun etofani%hsﬁea%%}n&f 8{,? cP%?ﬁﬁnFoEgvﬁPE‘ﬁ} 3 ¢ Pethed doxor
prevent, bacteentaioldiisig the gmowthrefatmicroaygindsmsheéngamvidueots system

m croorgani s b I I.anene _paql iLred toin this
application mé%]%ner aﬁ\é?/ sﬁgﬁagtﬁgrgf%%gﬁ gj.:iw?g' 1 spggmxg%?eéfggkgg’ e E6ht ai n
addi ti onal cORPLYRAHRSs aFgukaowR tasioatrobdthe aromthnef | micngorganhsms,

- 28- bIX ik, 0%Ad@)slime formation in agueous systems. The method of
PCT/U896/1146€

i Qne ol yner . L.rabl e, conponents may .i ncl ude, for
exanpl e, dyes %r agreg’%égg, gRa/dr ag’tlﬁgf‘z?ﬁ o’c‘?%é’ﬁ Bﬂ?%ﬁ%t? ?iSEbY%ﬁo"el?? t he
spectrum of biorensg eedlyneri totthe SgveoiusesystEmcasPheabdlstet ang benerqiick
preferred for; ' lels cat | ; b. S h Dy C ' resSyst ens
preferably de?ii%/]jér?t ettv%gg‘nbggosugg%lgg&i %%%g‘ép%ﬂ?% %\yeérn?g??%grgavggor as
needed to coREReAUS [HYSELBRRD ARYeXiebin@Rintogiral Exakinge, The chabhletls

al gal bl oons. ofugiediinR@ntebRagee pae@bal AF By RIsRFRN " 86 {1k JREBLHAT £y ey
quality while géjl_ck rel ease tablets may be used to address exiting

bi ol ogi cal f oRFFYAPUSHYe 915618 day preferably contain beneficial
i ngredi ents such @ccvadiing gb utiongiresant/ DivertAdiny Mebhexreld @ £C @RE DG Ol oF

fragrances ars A acRALslEn e qdeoh it PRl b3aRlC ol <D B8, Cht e onr

Exanpl es belgi & glasdxpdglevaininds far ca (esiireddresied [afs timeefongthe

limt, the prpseficilatesysém. THIsAERhCvdry Riropatibi 8dmpletd pabbéntZad or

| onene POlyneiﬂﬁfggvf%h %f microorganism growth to control at a certain
desired level and/or for a desired time. Controlling the growth
of a microorganism includes controlling, and preferably

preventing, biofilm and/or slime formation in the aqueous system.

In the method of the invention, the agqueous system is
treated with an ionene polymer in an amount effective to control
the growth of at least one microorganism in the agueous systenm.
The ionene polymer is delivered to the aqueocus system as a tablet
according to the invention. The tabletized ionene polymers of
the invention may be used in the same manner as other solid water
treatment chemicals. As with other solid water treatment
chemicals, the tabletized ionene polymers may be added directly
to the agueous system or placed in device designed to allow
controlled contact between the tablet and the aqueous system, for
example, a skimmer basket.

The method of the invention can be used in any aqueous
system susceptible to the growth of microorganisms. The
tabletized ionene polymers of the invention may be employed in
aqueous systems used in industrial processes such as metal
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Five granms each of sodiumchloride (granular) and anhydrous sodium sulfate
were weighed and mxed to formthe carrier matrix. Additionally, 0.5 grans
of magnesiumtrisilicate (an anticaking agent) was added to this salt

m xture and mxed with a nortar and pestle to obtain a uniform powder.
Subsequently, 2 grams of BUSAN[err] 1157 product" was added and nixed to
obtain a honpgeweryss noist mass. The ionene pol yner PCRAUS e 1 |
1157 product is a reaction product of dinethylanmne with epichlorohydrin,

cr 0ss- | i nked Widalking! BYLED YYsREbEE pdBlAKIAY b {]éa{tﬁleaffécegﬁatzaeene

pol ymer has substifuents where aré eac
- CH2CH( OH) CH2-S¥YSERBS X[ €99441% "’EFfEﬁ?{Steﬂ"Fe (PekRnEnYRKey HBPLH%% water and
100, 000- 500, O(Hffa\aenageooxmigewuter) )/\&r@twasBU%{ﬁ lelystéhs :mcﬂdunhgl Waste

aalablefrom r rie | N¢ %, a on.
A¥t:ar t he mX|wr?gLé§:tsep, L'%b& %grvléa‘?/\?ars P’icgdaFn ?ﬁﬁﬁ 2’???%0?,‘ rsﬁ'Pﬁei%IBr

appr oxi mat el y@dwgosngmacmeetl of sthe emsher int tien wgteunde. gnisewagenort ar
and pestle toh QI € O}ét‘&b OV‘UﬁE 3 ZTJﬁét‘lQSHeion&% WEREMERS T T HEE

was t hen corrpr esse
-20- s@d dn/ peoreptional water systems such as swimming pools or

(PSE {j U|896C§ 11$ﬁéfoumaldnsnetmeb|&au118grﬁ% g R wcd_ér h% :Iﬁlc”&ﬂb'@ﬁsﬁ?hfn\/h%'irééﬁ?
‘Mode : resul ting:tablet abl et in W, i.ghe :

gr ans. e *PaBI BY <5 R2R% ¢ é’ffeéﬁﬁﬁe% W&a% ﬂ?t%fég’eaga%’?ets
anbi ent room ednghei bmweniZ®™-.25[ err] C and 70 percent humidity) for 28 days

to determine the dageebeflal Wahosagnlol iatre Eoh oD fitrer Bl Blind 1 41A°EH

only 0.15 granms, ygroscopi ci t
t her ef or e, coﬁ’9°&ér efPA%y tﬁ?“@rﬁFéY%rﬁ%H‘ttaéﬂFet °6f"a*ﬁ¥ePFﬁ’6%nt9Qﬁ¢n occurs

Exanpl e 2h P][ mrdabl en%@i groTﬁ?I £h i ol dqmeae Ppétééﬁe.r-ﬂabéﬁ ok tlhfe Five

grans each of .sodi chlord [ r umsul fate were

wei ghed and mlnvg# ées’t%edcg%?%% %caQ‘AAG/rH i%o&’]igl gi‘“f?rS é’r ans of
magnesi um tri sififlective (ameunk péakerrpe a:g@tym)erv\m chitkdar tbemﬁﬁsl-m t mixture

and m xed usi %g.g.a.cﬁaéiaéndﬁﬁda@éﬁi@ti& Hedt D arﬁg"év‘&&%eof&%mended
Subsequent | vy, 8ram; of N, 1157 %ég uct vvas added and xed to_gbtain

a honogeneous t§Paﬂ‘é%sd°sﬁ?§ #8i 9gn Yndst HRrP dFPeReF n1ly ORR grtfensyen
for approxi nuifewat8r hewsisy SHiedays e(ll Jf-n0l a3 per evubienmgtexiaf waiteg) . a

mortar and pe%olre si’:gs?bé a&&a%ef i:?eo PP"%ero. 5TB§mp8¥pe.Lr, Owasg;ﬂﬁﬁxs of water
ié generally recommended. The tablet used may deliver the ionene
polymer in a quick release or in a sustained release fashion
dEpending on the needs of the system. Tablet size will varf
qépending on the type of tablet used (suétained release are
generally larger) and whether the tablet contains other biocidal
ddjuvants such as halogenated compounds. The tablet may or not
be colored ﬁith water soluble approved FD&C colors such as FD&C
blue #1. Fragrances are not uéually employed in tablets for use
in recreational water systems.

' Another common use of solid water treatment chemicals is the
treatment of toilet bowl water. Tablets designed for this
application should deliver an effective amount of ionene polymer
to control, preferably to deter or prevent, bacteria; biofilm
accumulation and/or the growth of microorganisms. The average
dosages of ionene polymer required to in this application
generally range between 0.1 to 10 ppm. The tablet may contain
additional components could be tabletized in conjunction with the
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bl ended with 0.5 grans of stearic acid (a disintegration rate regulator).
The resulting m xture was then conpressed into tablets (32 mmin dianeter
and 8.5 nmin width) with manual carver press (Mdel C). Thé resulting
tablet, Tablet 4 in Table 1, weighed 10.7 grans. Monitoring its

wei ght at anbient roomconditions as in Exanple 1 for 48 days to determ ne
degree of hygwosampiasi ty, the tablet weight increased only REX .
Tabl et 4 having a hygroscopicity index of 0.12 was, therefore, considered

to be a nost prefeLr 3. Preparation
of a Tabl eti ze oﬁ%nggb%?gner--gfa%ﬁ %ﬁ‘ pongnt‘?: ve d‘?‘ggngg acq?r FR 1{
chlori de (grani¥gsy ﬁﬁﬂgm:oégd/sbd|Q3=rhe§ubia@ladwiereéjmﬁgtﬁa(tcah@toardﬁedthm

formthe carri esrpela&ﬁmXef lﬁﬂﬂdg’i@ﬂﬁ' ddbivity. gr@@&ﬁné@&@@éaméabuatél &fd ©
(an anticaking _a en&l dded %o this sal& m xture and m xed with a
mort ar generally pre erred for this ggplication. \\n 97/02744

PCT/ US96/ 11464 andTpbiéte dsedolhattobingwhaem pesvias pdebesaplegndeliver

grams of BUSAN[2h Qw]eeélé %\tf ﬁp%tf ?@ﬁeﬁdgﬁ&yﬁggsg 1LQ 89%9:36}: d%s ngeded to

honogéneous noi st ma SS Was
50[ err] C oven feontzppr bke ranaWth sfms@omnaxamulﬁqmgxamyly doulceptuel e

then ground usidlgalDblaémaNd fathlifed Orélféfaééntabié&e a&%\f\gféfer?&% pgwder was
t hen bl ended usin gga nortar and gestel 0.5 grans of stearic acid (a

di sintegration a1 ¥Rten Guality whils Wlﬁbl ’57%56?&%37?81‘1%“52 Faye beypsed e
(a disintegrat iasidreasecexbtingbdo)logicall fduging of The tablet may preferably

trichl -s-triagzi

avai 1 abi o 17 om Becigh beREr{Aal iR AN KAl addodinl pi¥edlatd Rha/or,.
t hen conpr essec?qdﬁpﬁ bronids C(OB'EonierllFﬁQ!i dneceeling @tbrmphqntdpn)s with
nmanual carver Ptges §HGFEdidnts -EBEhr%laytésngrt 2PA&tanckabbel ndt igRnb2Rigy! !,

wei ghed 13.0 grans. Mnitoring its wejght at anbient room condi tions as’ i n
Exanple 1 to d&tS&RniRet ?’?%e‘ife%f’ eCB?l’r%r"’é§86pF¥$‘i‘§¥“s'Tabl et 14 increased in
wei ght 0.129 grexsmpdeer 30 days. Tablet 14, with a hygroscopicity index of

0. 60, was consi dereﬁlhéo %ﬁéﬁ;&re gaxéﬁij?s l‘g_l epagx{lée@ t'ong.igltnéfrnatet 'nBPE

Tables I, 11, 111 res naI a relating
tablets of the Jimisnt the. Prﬁ?@fttaBPEGBtm-e prepared and eval uated using
the sane procedures as described in Exanples 1 through 3 above. Except as

noted, 2 grans of the onene pol ymer _solution used in these tablets_was
BUSAN[ err] 115m&ﬂc} hrgnanstion of a Tabletized Ionene Polymer--Tablet 3

Five grams each of sodium chloride {(granular) and anhydrous
sodium sulfate were weighed and mixed to form the carrier matrix.
Additionally, 0.5 grams of magnesium trisilicate (an anticaking
agent) was added to this salt mixture and mixed with a mortar and
pestle to obtain a uniform powder. Subsequently, 2 grams of
BUSAN® 1157 product was added and mixed to obtain a homogeneous
moist mass.

The ionene polymer in BUSAN® 1157 product is a reaction
product of dimethylamine with epichlorohydrin, cross-linked with
ethylenediamine. Referring to formula II, the ionene polymer has
substituents where R! and R? are each methyl, A is -CH,CH(OH)CH,~
and X~ is Cl°. The ionene polymer has a 100,000-500,000 average
molecular weight. BUSAN® 1157 product is available from Buckman-
Laboratories, Inc. in a 50% aqueous dispersion. '

After the mixing step, the mixture was dried in a 50°C oven
for approximately 3 hours. The dried granules were then ground
with a mortar and pestle to obtain a fine powder. The ionene
polymer/carrier mixture was then compressed into tablets (32 mm
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from Buckman Laboratories Inc., Menphis, TN The foll ow ng
abbrevi ations are used in Tables I-1V. ACA = anticaking agent, DRR
disintegration rate regulator, 1TW= initial tablet weight, and H
hygroscopicity index. O her abbreviations refer to specific conponents.
Pol-yoxy refers to polyoxyethyl ene-2-stearyl ether, a disintegration rate
regul ator. ARWD®7AB44s ARM D 18 product, a fatty acid used RECTAS96/11464

di sintegration rate regul ator and avail able from Akzo Chem cal Co., Cooke,
L. Oxazolidinoae &etéméted and- 6hb afmrelmWidRh) X6 MlandialO8Lrvst cyite'eealeﬁdswal

et cont o a m ¥4 ofhe eEkias SRR RIR Ty 4o TR, F b, Ve Hed

al kyl di met hyl - 18tﬁy9§@#%oannon|un1ch|or|de avai l abl e from St epan

Chemicals, Northfietge ddble€nbias fﬂ@&d‘%ndhﬁcéﬁéi Quilsh bHE d&sxﬁ%@ah at
adj uvant 31- WO 97/ 02744

PCT/ US96/ 11464 ambient WW#Q@H@ ([Zé‘&?, Eransg 70 PEREPRT R GdtyHefor 28
di acetate  avadagsl eofaaarhnnéatlmemg&@le o hyﬁbsrdo@wauw ﬁeher‘abmé@m dal
adj uvants used in t richloro triazon

cal ci um hypochl gffégg ?flegg Jb‘grat IFRB¢ a?ﬁ?é’sg"'lc’ls&’pf‘r‘éty inds ,pL o} . 4%.
the tablets as EbﬁltﬁhﬂeﬂNWaSMhtbereﬂgmes Chhsifiersd tHo\\be a piafidrredi tablet of

Li ght Brown, B gnBroxwentditsh .PK = pink. O her notes follow each table.

TABLE | TABLET COVPOSI TIONS (wt in grans)
Carrier Mtrix 1 2 3 4 5 6 7 8 9 10 11

Sodi um chl ori deExample 2. Preparabion df a Thbletfzed I2neneSPolyner--TBblet 4

Sodi um sul phate 5 _.5 S ) 5.,. 5 5 5 5 ACQ
Magnesi um 1. OF1¥F §“6‘.55“%‘ L §odivg ghlerigde (gganplar) gngd anhydrous
trisilicate sodium sulfate were weighed and mixed to form the carrier matrix.

Additionally, 0.5 grams of magnesium trisilicate (an anticaking
agent) was added to this salt mixture and mixed using a mortar
and pestle to obtain a uniform powder. Subsequently, 2 grams of
BUSAN® 1157 product waé added and mixed to obtain a homogeneous
moist mass. The moist mass was then dried in a 50°C oven fof
approximately 3 hours. The dried grahules were then ground usihg
a mortar and pestle to obtain a fine powder. The powder was then
blended with 0.5 grams of stearic acid (a disintegration rate
regulator). The resulting mixture was then compressed into
tablets (32 mm in diameter and 8.5 mm in width) with manual
carver press (Model C). The resulting tablet, Tablet 4 in Table
I, weighed 10.7 grams.

Monitoring its weight at ambient room conditions as in
Example 1 for 48 days to determine degree of hygroscopicity, the
tablet weight increased only 0.041 grams. Tablet 4 having a
hygroscopicity index of 0.12 was, therefore, considered to be a
most preferred tablet of the invention.

Example 3. Preparation of a Tabletized Ionene Polymer--Tablet 14
Five grams each of sodium chloride (granular) and anhydrous
sodium sulfate were weighed and mixed to form the carrier matrix.
Additionally, 0.5 grﬁms of magnesium trisilicgte (an anticaking
agent) was added to this salt mixture and mixed with a mortar
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Oxazol i di none 0.5 M crocrystal -

0.5 line cellul ose DRR Stearic acid 0.5 0.5 1.0

1.0 Magnesi um 0.5 0.5 0.5 0.5 Stearate

Hexagl yceryl 0.5 di stearate Pol yoxy

0.5 1.0 1.0 Pot assi um

0.5 WO 97/02744 0.5 stearate Qther additives  S6&U§H/11464

1.0 Per bor at e 12. 12. 9.9 10. 10. 10. 11. 11.

ﬁ?-(wlﬁ W3$/5nd pestle%;o obtain3a unkiform powdé& %ubsgque%géy, %ggra%éiof 7
o DYy

(days) BPié“‘g bR Pfé’]a"Flis"'a7 zf’édegﬁn‘zlfh’sxe"/ &5 °P‘4'%m /2 §ompgenecus

Rat i ng: noRst Mess. PAt WRis afageyPtheMibistVhassMias MriedVBn a Fotd et

_Oglzf)'r Wov\?\g’\g%7 I%%pro\fyzr.ma\f\ély Wourw Tl¥¥ re\élulti}% dry granules were

PCT/ US96/ 11464hen grepnd |usiggemortar and pestleickal obsadnr 2 i &inennewdss pr iThe

to mxing ste owder was then blended us;ng a mortar ahfBpEstdl w1th 0.5 rams

TABLET CCNPCS'% gﬁEgélc dg(angéfﬁnteg rrher Matrix Biator) 1.0 rmm%

16 8 EBGH 8 THiDrege r51-0 gram of

5 5. pSlyoxyethylene-3-sted&ind etrhen| phadisin2efgrabion rateSreguldtor):

gﬂ q ugonat and 1.0 I\%ranng Solfu;:nrlchﬁoro—s(;@:?%ggln%t?one (é §J.oc1d§9.dhg§%vant,

0.5 0.5 ACL 80 plus product available from Occidental Chemical
Corporation). The resulting mixture was then compressed into
tablets (32 mm in diameter and 8.5 mm in width) with manual
carver press (Model C). The resulting tablet, Tablet 14 in Table
II, weighed 13.0 grams. Monitoring its weight at ambient room
conditions as in Example 1 to determine its degree of
hygroscopicity, Tablet 14 increased in weight 0.129 grams over 30
days. Tablet 14, with a hygroscopicity index of 0.60, was
considered to be a preferred tablet of the invention.

Tables I, II, III, and IV present additional data relating
to other tablets of'thq invention. The tablets were prepared and
evaluated using the same procedures as described in Examples 1
through 3 above. Except as noted, 2 grams of the ionene polymer

. solution used in these tablets was BUSAN® 1157 product available
from Buckman Laboratories Inc., Memphis, TN.

The following abbreviations are used in Tables I-IV: ACA =
anticaking agent, DRR = disintegration rate regulator, ITW =
initial tablet weight, and HI = hygroscopicity index. Other
abbreviations refer to specific components. Polyoxy refers to
polyoxyethylene-2-stearyl ether, a disintegration rate regulator.
ARMID 18 is ARMID 18 product, a fatty acid used as a
disintegration rate regulator and available from Akzo Chemical
Co., Cooke, IL. Oxazolidinone refers to 5-chlormethyl-2-~
oxazolidinone an anticaking agent. Mono-quat refers to BTC
2125MP40 product, a biocide containing 40 percent of a mixture
of alkyldimethylbenzoammonium chloride and alkyldimethyl-
ethylbenzoammonium chloride available from Stepan Chemicals,
Northfield, 1L. Chlorhexidine diacetate is the biocidal adjuvant
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trisilicate Magnesi um oxi de 0.2 Zi nc oxi de

0.5 DRR Stearic acid 0.5 0.5 1.0 1.0 1.0 0.5
0.3 0.3 Pol yoxy - 0.5 1.0 1.0 1.0 1.0 1.0 ARM D 18
1.0 O her additives Trichl oro-s- 1.0 tiazinetrione
Gal ci um 1.0 hypochl orite

Mono- quat WO 97/02744 PCTHS96/11

Chl or hexi di ne ) 1.0

di acet at e 1,1-hexamethylenepig (51 p4~chilpro~2¢phienyl)biguanide)) diaretgte

11.5 11.7 available from Idnze%Chemi¢ad) co.l Paiflfid,] NJ. - GthePbfbeigal

/1421 Zg[é”]/ Juvantl.ggésed i%ﬁ:{xe tiélesés égps.ﬁgz Stgrichlorolgs-triﬁzonewmqvp
P MP calléium hypddBlfcatite, and Bddiuim boratkabl @hecehblées 118k théW W

ow O abl nQt.es
dried granul es z%l FOOfW K ta[blegl a?sr%#%"é%l g Wit cor‘fd:is | on%f%\fé?lﬁfga?w =
b = tabl et shdwdd whitgu IxBngﬁ-ﬁ-ghbsB:OWm B = Brown,l AndaPKnegsinionenther

- 33- not@s9£69Phf each table.
PCT/ US96/ 11464 TABLE 11|
TABLET COVPOSI TIONS (wt in grans) Carrier matrix 21 22
23[ err] 24[ err] Sodi um chl ori de S.TABLE I 5.0 5.0
Sodi um sul pha ; '
5.0 ) TABLET COMPOSITIONS (wt in grams)
Carrier Matrix |1 2 3 4 5 6 7 8 9 10 11

Sodium chloride | S 5 S S 5 5 5 5 5 5 5

Sodium sulphate § 5 5 5 5 5 5 5 5 5 5
ACA

Magnesium 1.0}0.510.510.50.51]0.5 0.5 1.0 0.5 0.5
trisilicate )

Oxazolidinone 0.5

Microcrystal- 0.5
line cellulose

Stearic acid 0.5 | 0.5 1.0 1.0

Magnesium 0.5 ) 0.5 0.5 0.%
stearate

R D N S I

Hexaglycezryl 0.5
distearate

u Poiyoxy 0.5 1.0 1.
ﬂ Potassium 6.5 . 0.5

stearate

[~
e

n Other additives

Sodium . ' _ 1.0

Perborate

I™w 12. | 12. } 9.9 | 10. | 10. | 10. 11. 11, -§ 12. 12. | 12,5
3 1 8 9 8 8 3 5 7

HI (% by wt)/ .34 | .28 J1.4 ] .12 | .68 .72 - .75 .20 | .84 .20 | .07

{days) 749 | /749 | /2B | /748 | /46 | /52 /48 | /52 | 746 | /48 } /30

5
o

=

Rating: MP Mp P MP MP MP MP MP MP MpP
Tablat Color W W oW DW W W oW W w LJ
T S —
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ACA  Magnesiumtrisilicate 0.2 1.0 0.5 0.5 Stearic
0.

aci d 0.2 0.5 1.0 5 Pol yoxy

1.0 O her additives Sodi um Per bor at e 0.5
| TW 10. 4 7.2 11. 7 11.6  H (%by w)/(days)
1.5/ 24 1.8/44 1.2/32 - 2.0/ 32 Rat i ng: P P

P P w0834 col or: oW oW OVPCT/US6/1146)
Table I'll notes: a = To increase the ionene polymer content, an

additional 1 pggpmpPihBusaN err] 1157 product was added to the powder after
the initial mXing= daddeddtenchrdieR0ndor St §RSor 8! Rixidg Wedpt hen

prepared according to the nmethod of the invention shown in E&anples 1-3.

b = To increase the ionene pol yner cont amBLEapIadditional 2 grans of
BUSAN[ err] 11 SeRre o et =SS e e e @it
dryi‘ng and gr
met hod of th
- 34- '

ava

ndi nga_steps. Tab LI2M COMPOSIT woridpgasd accordi ng to the
Ry Pl &S 1] g 17 1e 19 20
Sodium chloride 5 5 5 5 5. 5 5 5

Sodium sulphate | 2.5 | 5 5 5 5 5 5 5
CaSo0, 2.5

Sodium 5
Gluconate

ACA

Magnesium 1.0 0.5 | 0.5 | 0.5 0.5 0.5 0.5
trisilicate

Magnesium oxide 0.2

ﬂ 2inc oxide : 0.5
{ ore
Stearic acid 0.5 | 0.5 1.0 1.0 1.0 0.5 0.3 0.3

Polyoxy 0.5 11.0 11.0 }]1.0 1.0 1.0
ARMID 18

Other additives

=--==-===-======¥===L,

T:;:hloro-s- 1.0
tiazinetrione
Calcium ] 1.0
hypochlorite
Mono-guat 1.0 l
Chlorhexidine 1.0
diacetate
I™w 7.3 {12, §13. [11.5 |11.9 13.4 10.9 11.5 11.7
1 0
HI (% by wt)/ 1.5 jo° .60 | O° 1.5/ 0730 1.0/ 2./ 1.8/
{days) /44 | 744 | /30 | 745 28 32 17 17
f Rating: P |mp |mMp M P vp | p (»° | (pe

“ Tablet color: w oW W oW ow W W w L
e

Table II notes: '

a = dried granules allowéd to stand at room ambient
conditions overnight,

b = tablet showed slight weight loss,

c = 17 day measurement

-33-



WD 97/ 02744

PCT/ US96/ 11464

TABLE IV - COLORED TABLETS TABLET
COMPCSI TI ONS (wt in grams) Carrier Matrix
25 26 27 28 29 Sodi um chl ori de 5 5 10 2.5
5 . Sodi um sul phat e 5 5 5 5 Sorbic acid
0.5 2.5 wo Snanei c acid 0.5 Al unmi num hy RGHYS96/11464
0.2[err] Magnesiumtrisilicate 0.5[err] DRR Stearic
acid . 1.0 1.0 1.0 1.0 TABLEOY¥PXY 0.5

1.0 O he A=Ya di.t i ve e it anium di avido e
0.5[err] 1| 7Z eaBLETl EbMBosTREbNE (wi Linlgrads}. 6 11.0 il
(% by wt) I O 22 78735 . 86/[22 L. 47 [.81735 _ (day .

29 Rat i ng:Sagzier mateix o W4 MR 22 D .ﬂ.«%“‘ " or
B PK OB |_soum chB¥cide Tabl d 3.9 not eg: al s.0co into
powder in a dryfhle i RYStEP Prigrs ot o talhl et conpregsj on
Eeternination-o‘ VD OT & COTICETTt lhj MOTSTUT e[ CONTent

pol yrrer/ carr | er} A LG LR :;::.'-" e i e ot ok S t ha l

was measured ugiaesy the foll ow ng

st andard

..Q, f u
procedure! An enpt

beaker was wei gqggne,gh&q{gqgﬁim%se (;rgl sture content Nﬁ.sibei_ﬂg of
pl aced in the bgaREr and thHe peaggr pros SqIpre et gred.The
sanpl e was pl acgFRn_an—ouen.heatad to. atlleast 1058err]lC for
hour or until tRasteaaplacidvas conglekely diyw-sa consjam dry
obt ai ned. The b P! US sanplefwas then \%abghed. he anount
in the original et oyt —drferemetTr
to drying and 3 oount _of dtnpistiire bas expred

- 35- Sodium Perborate

| v

lBI (% by wt)/(days)

10.4
1.5/24

11.7
1.2/32

Table III notes:
a = To increase the ionene polymer content, an additional 1
gram of BUSAN® 1157 product was added to the powder after the

initial mixing, drying and grinding steps. Tablet 23 was then
prepared according to the method of the invention shown in
Examples 1-3.

b = To increase the ionene polymer content, an additional 2
grams of BUSAN® 1157 product was added to the powder after the
initial mixing, drying and grinding steps. Tablet 24 was then
prepared according to the method of the invention shown in
Examples 1-3.
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WO 97/ 02744
wei ght percentage of the original sanple before drying. The
content for two m xtures of -ionene polyner/carrier accord
i nvention is shown in Table V.

Percent Moi sture content (specifications)

PCT/ US96/

Measur enent s

1 wWOHT02144 3 1 Mxing step: 8.3
noi st cake 2 Drying step: 1.7 1.
granul es

3 Direct conpreSS|on1mBZEBIv - COLORED TABLEmQ.S
& tabletized =k SEONEVEEN : -

11464 a
noi st ure
ing to the
TABLE V
Tabl et
PCT/US96/11464 7 o
4 dri ed
final blend
fe=ant i on

‘yner from
L was

placed in a beakerlcon al ni “Watef . A golutrjon COTk ai ning an
equi val ent anount ¢ AEEieE A e oi—to—pHePaad as t he
st andard sol utlon g &I r rmduct .2.9hd uanth ty of
i onene pol ymer Iggaﬁﬁdsuwﬁtglet er m lged bystitriating egn alliguot ff rom each
sol-.ution with PO|yHVIﬂ radrtate, potgsstunysart PV 5 nethod is
the basis for the [8EE 2G84 TayortRelyg : 2.5, oHui di ne
Bl ue O indicator clicBsasescfactdn bl ue tOOpBIrple at t he end doi nt. A useful
literature referendggehor this anal ytjcal is: JL. K {Wang ghd W W
Schuster, Ind. Eng[ Prot—Res—pEv——Vor- PSSt (1975).
The allquot si ze a pluminp Bydrgxide o gliioma] ~1a¥a ---! alf of a
buret full (5.0 ffiMagneistin tHieilRugaK| 0sid st andar d {sol ut ifon
Air was bubbl ed |n4qm§he sanpl e solu ion during fthe tgst td corft i nuously
m x the solution. Agratooot—me et var Tous e s for
| ater anal ysis for! ieanie asid \opr -0 1.0 11.0 11.0 - 36-

5 Polyoxy 0.5 1.0

ujthc: additives ﬂ

Titanium dioxide 0.5
§ xrw ' 10.3 J10.1 J11.1 J11.6 J12.0 I

Table IV notes:
a
to tablet compression

Example 4.

Determination of Moisture Content

component added into powder in a dry blending step prior

The moisture content of the ionene polymer/carrier mixture

after various step in the tabletization process was measured
using the following standard procedure. An empty, dry plastic
beaker was weighed. A sample whose moisture content was being
measured was placed in the beaker and the beaker plus sample
weighed. The beaker plus sample was placed in an oven heated to
at least 105°C for at least one hour or until the sample was
completely dry--a constant dry weight obtained.

sample was then weighed.

The beaker plus
The amount of moisture in the original
sample was determined from the difference in weight prior to

drying and after drying. The amount of moisture was expressed as
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concentration. Table VI bel ow sunuari zes the data obtai ned. Figure 2 show
a plot of this data. : TABLE VI

Percent l-onene Pol yner Rel eased Time (hrs)

Tabl et 10 0.17 1.7 0.5
9.0 WO 97/02744 1 11.0 PCT/US6/13464

16. 4 4 25.0 8

gg é . a weight Percentage of the origixhld sample before dryind'8 The

moisture-g%ntent for two mixturgg"g% ionene polymer/carrier
according to the invention is shown in Table V.

Percent Moiasture content (specifications)

" Measurements Tablet 1 Tablet 3
1 Mixing step: 8.3 7.9
moist cake

“ 2 Drying step: 1.7 1.4
dried granules

3 Direct compression: 2.3 1.8
) final blend & tabletized |

Example 5. Ionene polymer Release Rate Determination

Tablet 10 was chosen to determine the release rate of ionene
polymer from a tablet of the invention while in an aqueous
system. The tablet was placed in a beaker containing 2 liters of
water. A solution containing an equivalent amount of ionene
poiymer per milliliter was prepared as the standard solution

' containing BUSAN® 1157 product. The gquantity of ionene polymer

released was determined by titrating an aliquot from each
solution with Poly{vinylsulfate, potassium salt), (PVSAK). This
method is the basis for the widely used Taylor Polyquat/QAC Test
Kit. Toluidine Blue O indicator changes from blue to purple at
the end point. A useful literature reference for this analytical
method is: L.K. Wang and W.W. Schuster, Ind. Eng. Prod. Res. Dev.
Vol. 14, Wo. 4, pp 312-314, {1975). The aliquot size was
selected to give a titration of about one half of a buret full
(5.0 mL) with the PVSAK used for the standard solution.

Air was bubbled into the sample solution during the test to
continuously mix the solution. B&An aliquot was removed at various
time intervals for later analysis for ionene polymer
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PCT/ US96/ 11464 The clained invention is: 1. A ionene polyner tablet
conpri si ng: about 40 to about 95 percent by weight of a salt carrier
mat ri x, about 5 to about 60 percent by wei ght of an ionene polynmner,

0. to about 20 percent by weight of a disintegration rate regulator
and Owmemaout 10 percent by weight of an anticaki ngPGHESNAMe4he  oi n
the tabl et has a hygroscopicity index of no nore than 3 percent by weight.
2. A tablet ebnebatradionihefable tVIE HelRANSuRRAMHYE itheadwy bbtdaineao the

salt carrier re th It (o} rrler matrix 1s selected from
sodlun1acetatggghk |uﬁgb|c§r gngtég 3’&5\ borate, sodium brom de, sodi um
carbonate, sodiumchloride, sodium citrate, sodiumfluoride, sodium

gl uconate, sodium sulfate, caIC|un1chIoTAggg vyﬂ C|un1lactate cal ci um

sul fate, potassium sulfa e ! ] asoium chl ori de,
potassi um brom de, potaspi gnesi um

sul fate, lithium chl ori dej gt of claim?2
caonpri si ng: about 5p=+6 : -t - afsalt carrier
mat ri x, about 10 t o 83 lene pol yner,

about 0.25 to about 10 p rate
regul at or selected from li vative, a
pol yoxyet hyl ene sorbitan a

hydr ogenat ed veget abl e oi 1\ ) ) i polyethylene
am de and m xtures | ber eof , and qupt 0.1 to about 5 percent by

wei ght of an anticaki ng HB 36.1 H

P 58.5
48 69.5

H 72 . 71.2
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agent, wherein the anticaking agent is magnesi um trisilicate,

magnesi um oxi de, magnesi um car bonate, magnesi um silicate, calcium
carbonate, calciumsilicate; calcium phosphat e, cal cium sul fate, rock
salt, sea salt, dendrite g - 38- WO
97/ 02744 PCT/ US96/ 11464 sal t,
talc, funed siwoOoH2™4i nc oxi de, m crocrystalline cellu :

st ar ch. 4. A tablet of clai m 2 further conpri sing: about 50 to
about 90 per Ce“f'hé)kl‘éﬁiugﬁtiﬁex& fgcarrier matri x, about 10
to about 50 percent fJ' an |onene pol yne about 0.25 to

about 10 percent- byAV\éPﬁ?FEe(ﬂdé(‘“d‘FsFﬂPéﬁ?a‘inSJ-ng- rate regul ator,
about 0.1 to about 5bp&tcwlttd)3alw&ltgbs PércthtaByi flditd of a saﬁgetfﬂm:ier

0 to about 50 percent wei ght of a bi oci dal adJ uvant, 0 to about 20
percent by wei ght of*® 5 t, and 0 to about 15 percent by wei ght of a
per f une. 5. A tabbuitt5 dfo clbaum B) pérreritn byhweigieeE pal !Wn&tymﬁdnéﬁs

a repeating unit @f fh I (

wherein Rl, R2, R3, %aﬁé %&ic)gan@dbgeka ?%lwe&gha ??eﬁéﬁﬁn&ﬁax%‘fP’? rate

sel ected from H, ClISEBJ-@FWI aggtionally substituted with at |east one

hydroxyl group, andobeazatbodﬁotvoo 8kb¥ns Ushieigheda P ety

with at | east one Cl- C% gB B el |smarh(ff %téﬁtgﬁyﬁr%ﬁm

sel ected from §§| C53816 hygroscopicity index of no more than 3
percent by welght.

2. A tablet of claim 1, wherein the ionene polymer is adsorbed
onto the salt carrier matrix and wherein the salt carrier matrix
is selected from sodium acetate, sodium bicarbonate, sodium
borate..sodium bromide, sodium carbonate, sodium chloride, sodium
citrate, sodium fluoride, sodium gluconate, sodium sulfate, .
calcium chloride, calcium lactate, calcium sulfate, potassium
sulfate, tripotassium phosphate, potassium chloride, potassium
bromide, potassium fluoride, magnesium chloride, magnesium
sulfate, lithium chloride and mixtures thereof. '

3. A tablet of claim 2, comprising:
about 50 to about 90 percent by weight of a salt carrier
matrix, '
about 10 to about 50 percent by weight of an ionene polymer,
about 0.25 to about 10 percent by weight of a disintegration
rate regulator selected from a fatty acid or a fatty acid
derivative, a polyoxyethylene sorbitan esfer, a
polyoxyethylene ether, a hydrogenated vegetable oil, a wax,
an aliphatic amide, a polyethylene amide and mixtures
thereof, and
about 0.1 to about 5 percent by weight of an anticaking
agent, wherein the anticaking agent is magnesium
trisilicate, magnesium oxide, magnesium carbonate, magnesium
silicate, calcium carbonate, calcium silicate, calcium
phosphate, calcium sulfate, rock salt, sea salt, dendrite

38
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al kenyl ene, C2-C10 al kynyl ene, Cl1-Cl10 hydroxyal kyl ene, symetric or
asymetric di-Cl-Cl0-al kyl enet her; aryl ene, aryl ene- Cl1- C10- al kyl ene, " or
Cl- C10- al kyl enearyl - C1- C10- al kyl ene; B is a dival ent radical

sel ected from C1-C10 al kyl ene, C2-Cl10 al kenyl ene, C2-Cl10 al kynyl ene,

Cl- C10 hydroxyal kyl ene, aryl ene, aryl ene- C1- C10- al kyl ene, or

C1- C10- al kyl ervees1#27431- C10- al kyl ene; and ' PCT/U596/11464

- 39- WD 97/ 02744 '

PCT/ US96/ 11464 errl,is di.val.ent counter .on, two nonqgval ent
counter ions or a fF%‘ﬁ’l ore st efa“ﬁ'SFy%&lé:ﬁt' 56ﬁ?\t°é?‘4%0nméﬁf?‘i’{¥sgﬁiif"be

bal ance the cati oni cethakase, mndhetaxgeati ng unit of said ionene pol yner.
6. Atablet of claim5, wherein Rl, R2, R3, and R4 are nethyl or ethyl; A
is C1-C5 al kyl ene, C2-C5 al kenyl ene, C2-C5 hydroxyal kyl ene, or symetric
di - C2-C5- al kyl erfet hef; tablat of cdaig) iy |nFsherxcamprisiday| ene, C2-C5

hydr oxyal kyl ene, aryhbsg: 5@MY aBeufladCpelkit ehe wellgh€lo€Oa salt carrier

al kyl enearyl - C1- C5- al k‘\_(l ne; and X err] is tw nonoval ent ani ons each
sel.ected froma hal i 08 'on or a trihalide anion. 7. A tablet of
claimb5, wherein A isbeGHACHACHAbout CHP @idrOrp CHYy wedigh+ Chif G QCr26kePpol finers

-CH2CH2-, - CH2CH2CHZ 23 a15 2 - - : P |
aGlerr] o A AR i e e 1Y perChlfy BRNetEE of f dfelbbiotgtion
Bis -CH2CH2-, and AeF® ISSBIEMOOM) CH2-; or wherein Rl, R2, R3 and R4 are

each nethyl, Ais -CaB&R @I @R abott B perceptZifRreight 8 ar dnlBking
claim2, wherein the '&g&ene pol ymer conprises a repeating unit of formula
Il: [err] a ’

0 to about 50 percent by weight of a biocidal adjuvant,

0 to about 20 percent by weight of a dye, and
0 to about 15 percent by weight of a perfume.

5. A tablet of claim 2, wherein the ionene polymer compriseé a
repeating unit of the formula I:

A N+ B N+ {I)

wherein R!, R?, R3, and R!' can be identical or different, and are
selected from H, C,-C, alkyl optionally substituted with at least
one hydroxyl group, and benzyl optionally substituted on the
benzene moiety with at least one C,-C,, alkyl group:;

A is a divalent radical selected from C,-C,, alkylene, C,-C,,
alkenylene, C,-C,, alkynylene, C,-C,, hydroxyalkylene, symmetric or

. asymmetric di-C;-C,p-alkylenether, arylene,

arylene~C;-C,,~alkylene, or C,-C;p—~alkylenearyl-C,~C,,-alkylene;

B is a divalent radical selected from C,-C,, alkylene, C,~C;,
alkenylene, C,-C,, alkynylene, C,-C,, hydroxyalkylene, arylene,
arylene-C,-C,,—alkylene, or C,-Cp,-alkylenearyl-C,-C,,-alkylene; and

-30-
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(rr) wherein R1 and R2 can be identical or different, and are sel ected

fromH Cl1-C20 al kyl optionally substituted with at | east one hydroxyl

group, and benzyl optionally substituted on the benzene noiety with at

| east one C2- C20 al kyl ene group; A is a divalent radical selected

from Cl1l- C10 al kyl ene, C2-Cl10 al kenyl ene, C2-Cl10 al kynyl ene, Ci1-C10

hydroxyal Kyl We7TM2WTet ric or asymetric di - Cl- CLO- al kyl ernREHES9MI6Y| ene,
40- WO 97/ 02744 PCT/ US96/ 11464

aryl ene- C1- C10- al k?gb.egg ogl‘gieg}%chagyéﬁfﬁ{ Y%wgl,ag}&vﬂe@é' ESl.S‘m:%r 3¥s or

X[err] is a nonoval enf counter ion, one- val ent coun on-or
a fraction of % IFCHIancPR & ARVERLPRE cqitesi top SuRficAsnhnte Qﬁ’i@n&at thmic

charge of the gatfionitnghatyd inNthei fepedt3MRNAnPe! ¥ Waid iondfe philyabket of
claim9, wherein Rl and R2 nay be the sane or different and are methyl or

ethyl; Ais Cl1-C5 al kyl, C2-C5 al kenyl ene, C2-C5 hydroxyal kyl ene, or
symretric di-@:- ACEalaléctyIceEhetlhm 5 anchededtr R?,i R2a B2l and Ratnhﬁé methyllﬁr A
tabl et of cl ai ergei

-mzmzocmmzégh%’l G RTE é1] ?53@%9%H% af'é‘e"cie?%blggtlggf tlaim 11,
wherein Rl andlmanél ve PRy pymmefric Ai-C,~0rRlkyIeHeches; Bihiey €;rCRL

and R2 are eaCah ehy| . caed aﬁueaylen@'*%;ﬂeo'ﬂﬂé%xyaﬂ%ié}é ' Q%ﬂ@n@m ynmer is
cross-1inked WI snes é ? {:ﬁclam ne; wherein Rl and are each_methyl, A
nast

is -CH2CH( O ¥15RENOP oty iteraikylepgarylThrEr atikyhene aafshi a;
or wherein Rl ¥ndskR2war monewdiemtt Ayiond each seCkltdt GhcHA- had{dd rdniion or
Clerr], and t?‘?;riiﬂgffge pé}li)él;@r Is cross-1|inked W th nononet hyl am ne.

7. A tablet of claim 5, wherein A is -CH,CH,CH,-, -CH,CH(OH)CH,~
or. -CH2CHzoCH2CH2'; B is ‘CH2CH2", -032CH2CH2"' -CH2CHZCHZCH2-, or
-CH, (CH,) (CH,~; and X** is 2Cl1-.

8. A tablet of claim 7, wherein R!, R? R3® and R' are -CH,, B is
-CH,CH,~, and A is -CH,CH(OH)CH,~; or wherein R!, R?® R?® and R’ are

each methyl' aA is ’Cl'lzCHzOCHzCHz- and B is -CHzCHz-o

9. A tablet of claim 2, wherein the ionene polymer comprises a
repeating unit of formula II:

A N+ (I1)

L

wherein R' and R? can be identical or different, and are selected

from H, C;-Cy, alkyl opticnally substituted with at least one
hydroxyl group, and benzyl optionally substituted on the benzene
moiety with at least one C,-C,, alkylene group;
A is a divalent radical selected from C,~C,, alkylene, C,~C,
- alkenylene, C,-C,, alkynylene, C,~C,, hydroxyalkylene, symmetric or
asymmetric di-C,-C,,~alkylenether, arylene,

~40~-
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13. A tablet of claim2, wherein the ionene polyner conprises a repeating

unit of formula IIl: [err] wherein Ris [err]
-41- WO 97/ 02744
PCT/ US96/ 11464 Qis -(CHR )[err]-, -CH2-CH=CH CH2-,

- CH2- CH2- O CH2- CH2-, - CH2- CH( OH) - CH2-, or (CHR‘)[err] N %
-NH(CHR )[erWOoomM4 B is {-[CH2-CH(OH)-CH2-Nerr] R 2- ’?‘z“[‘m‘?‘f NH C
(O-NH - , Xerr] } or {- [(CHR) [err] -Nerr]R 2-CHz- CH(C]—l) - CH2] -
Xerr]}; n and p vary independently from2 to 12; each R is

i ndependent | y latgitegeRCHC,H+adlkyEend) kot C,-ClhoalkyLéneail+c5~a,,davioyxitle;

counter ion, t nonoval ent counter ions or a fraction of a polyval ent
counter ion sufficient to bal ance the cationic charge in said group R
and X err] is a non8vdls@ monovalerdr countepniohaloneohadf i &l davatenmt er

ion or a fractiQun@br i8nRe% kv%rﬁEEi&?Qﬁt Par p'oQ?viEérfﬁ Qﬂo‘ﬁﬂ%ef Ql.é??‘ls%?\f;f\ﬁci&?t

cationic charge_in said group of claim erern
R is hydrogen % beiarge 'H‘? scatJ-QnEc %ﬂﬂf%? o Pbe: reprating waig é“h?éh"-@gen
or. methyl, n i 9chen@ngolymer.s 2; or wherein Ris urea diamine, B is
-CI-lZCI—l(G—i)CI—lZ- and Xl err] is Cferr]. 15. Atablet of claim2,
Wnerelnthetablet s a quick di sintegration tablet. _
10. A tablet of claim 9, wherein R! and R? may be the same or

different and are methyl or ethyl; A is C,~-C, alkyl, C,~C;
alkenylene, C,-C; hydroxyalkylene, or symmetric di-C,-
Cs—alkylenether; and X* is a halide anion.

_ 11. A tablet of claim 9, .wherein A is -CH,CH,CH,~,
-CH,CH (OH) CH,-, or -CH,CH,OCH,CH,-; and X is Cl-.

12. A tablet of claim 11, wherein R! and R? are each methyl, and
A is -CH,CH(OH)CH,-; wherein R! and R? are each methyl, and A is
-CH,CH (OH)CH,- and the ionene polymer is cross-linked with
ethylenediamine; wherein R! and R? are each methyl, A is
-CHZE:H(OH)CHZ—, and the ionene polymer is cross-linked with
ammonia; or wherein R, and R, are each methyl, A is
-CH,CH(OH)CH,~, X~ is Cl°, and the ionene polymer is cross-linked
with monomethylamine.

13. A tablet of claim 2, wherein the ionene polymer comprises a
repeating unit of formula III:

—E_R B' _—} (III)

n

wherein R is

CHj CH,

CH3\ . /CH3

+ o + or £ §+

Nl Ni / U \ ;
Hjy Hi

A O



16. A tablet of claim2, wherein the tablet is a sustained rel ease

tabl et. 17. A tablet of claim2, wherein the carrier matrix further
conprises a solid organic acid. 18. A method of making a tabletized
i onene pol yner conposition conprising the steps of: m Xi ng an

aqueous solution of an ionene polyner with a salt carrier matrix to form
a noi st nmass,wo9r02m44 dryi ng the noist nass to formdry gran®CF8IS96/11464 '

reducing the size of the granules to forma powder, and conpr essi ng
the powder into a tablet. WO 97/ 02744

PCT/ US96/ 11464 @ i - (BHRE) rod -cﬁzmmm¢&- V\henpicmz-td»e:nyed:lgg% rati o of .
solution to cargt y Dt n K out .1410 to about
2:10. 20. A é’ﬁoﬁmﬁc'f&éﬁ m 1%(9 fur he’f%tgg%g S n Zf’ore the m xing

step, the step Bf iordil AlamGHIRHANCHECHIR g (GHR tn"Wﬂ'tCFl(Q)h'é'HgaHx lc®Frier
TALTL X and. ol tpi (dumey 4Rl RESIONOLCRIT-OT X1 WfiBnd §ORBEF BGeRdSHLy

the step of bl e d|n |nte ation rate an antica
agent, . a bi oci %j Pa ‘g’y gf independe %\gy%ﬂ‘{}“ﬂ?@ Bﬁvﬁle]r"wer alkyl
A net hod of cl agroups, x%meseandﬂzaamduauﬂge:sti@ﬂ caﬁ@rmmaaentgéwtfhe&g:.&hep

and sereen 0o, b BERGLILR IBS GOTDRERSAC LRLER: jop frespudRt M KA1aREE M

18, prior to the reducing ste
mxing the granth%s?-a\m-?hlencmag gei@ltgmpoﬁr aand dfiehe apmnmsiienb form

a SeCFnd NDi St ERifFteraén, one-had¥ybRUaldradeaeNdoimtiey iFRSSrt® FUMERYof
granul es a polyvalent counter ion sufficient to balance the cationic

charge in said group B'.

14. A tablet of claim 13, wherein R' is hydrogen or C,-C,, n is
2-6, and p is 2-6; wherein R' is hydrogen or methyl, n is 3, and
p is 2; or wherein R is urea diamine, B' is -CH,CH(OH)CH.~, and X
is Cl1-.

15. A tablet of claim 2, wherein the tablet is a guick
disintegration tablet.

16. A tablet of claim 2, wherein the tablet is a sustained
release tablet.

17. A tablet of claim 2, wherein the carrier matrix further
comprises a solid organic acid.

18. A method of making a tabletized ionene polymer composition
comprising the steps of: '

mixing an aqueous soclution of an ionene polymer with a salt
éarrler matrix to form a moist mass,

drying the moist mass to form dry granules,

reducing the size of the granules to form a powder, and

compressing the powder into a tablet.

-
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23. A nmethod of claim 18, prior to the conpressing step, further
conprising the steps of: m xi ng the granules wth an aqueous
solution of an ionene -polyner to forma second noi st mass, and

drying the second noist nmass to formdry granules. 24. A met hod of
claim 18, wherein the salt carrier matrix and wherein the salt carrier
matrix i s sewem7deisér om sodi um acet at e, sodi um bi car bonat®CT.

borate, sodium brom de, sodium carbonate, sodium chloride, sodium
citrate, sodiumfluoride, sodi um gl uconat e, sodium sulfate, cal cium

chloride, cal Gigim A hathéd of GaAkEUDS Suldctedn PRE AsSigh sHt{@!sE solution
tripotassium thhO%?hat e %it assi ﬁg}gchl ari de of assi um brom de, potassi um

fluoride, magrEsiGRFERF PIREE ARGHRR i THAP FEER 17 $3AT APERAT o 33fe to aRept
m xt ures t her éf10. 25. A nethod of claim 18, wherein the ionene pol ymer
conprises a - 43- WO 97/ 02744
PCT/ US96/ 11464 repeating unit of the formula I: [err] (r) °
wherein R1, R2Z0-R3A aﬁahwg faflpémi Hontfurhhesr conprigiag, , befrrathesaisingd

fromH Cl- C2Gtighyehepét&ald ¥ofbDsing Wrednwi bik flg |RRBE #lEh PHY QXY
group, and benzyl .optiopally SUbSELtUH§9 on the benzene noiefy wth_at
| east one Ci- r&FEyﬁ"‘ag’F’dhﬁn » alter the, rpducing(SteRyapd| PEM% 878 om

C1- C10 al kyl erompE2e€i0g step, the step of blending a disintegration rate
: regulator, an anticaking agent, a biocidal adjuvant, a dye, or a
perfume into the powder.

21. BA method of claim 18, wherein the reducing step comprises a
grinding step and screening step prior to the compressing step.

22. A method of claim 18, prior to the reducing step, further
comprising the steps of:

mixing the granules with an agqueous solution -of an ionene
polymer to form a second moist mass, and

drying the second moist mass to form dry granules.

23. A method of claim 18, prior to the compressing step, further
comprising the steps of:

mixing the granules with an aqueous solution of an ionene
polymer to form a second moist mass, and

drying the second moist mass to form dry granules.

24. A method of claim 18, wherein the salt carrier matrix and
wherein the salt carrier matrix is selected from sodium acetate,
sodium bicarbonate, sodium borate, sodium bromide, sodium
carbonate, sodium chloride, sodium citrate, sodium fluoride,
sodium gluconate, sodium sulfate, calcium chloride, calcium
lactate, calcium sulfate, potassium sulfate, tripotassium
phosphate,'potassium chloride, potassium bromide, potassium
fluoride, magnesium chloride, magnesium sulfate, lithium chloride
and mixtures thereof.

25. A method of claim 18, wherein the ionene polymer comprises a
-
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al kenyl ene, C2-C10 al kynyl ene, Cl1-Cl10 hydroxyal kyl ene, symetric or
asymetric di-Cl-Cl0-al kyl enet her, arylene, arylene-Cl-Cl10-al kyl ene, or

CI- C10- al kyl enearyl - C1- C10- al kyl ene; B is a divalent radical selected
from Cl- C10 al kyl ene, C2-Cl10 al kenyl ene, C2-Cl10 al kynyl ene, Ci1-C10

hydr oxyal kyl ene, aryl ene, aryl ene-Cl-Cl10-al kyl ene, or

C1- C10- al ky| ageomeal7eaCl- C10- al kyl ene; and X[err] is a JdPCHUSMAM464unt er

i on,. two nonoval ent counter ions or a fraction of a polyvalent counter ion
sufficient to balance the cationic charge in the repeating unit of said

i onene pol yner repeabing angd REdtes farmpAr18: wherein the ionene pol yner

conprises a repeating unit of fornmula Il: [err]
(rn) wherein RL and R2 can be identical or different, and are
sel ected 44- 97/ 02744

1 . 3 . :
PCT/ US96/ 11464 from H, CL-C20 al kyk opt] gallR sulpstituted with at | east
one hydroxyl group, and benzyl optio aIIyx ubstijtut ¢d on the benzene noiety
with at | east one C2-C20 allk ne graup; isla dival&Et radi ca
sel ected from Cl1-C10 al kyl - aIQ%nyI e, -C10 4 ynyl ene,
Cl1- C10 hydroxyal kyl ene, synmetric or] asymetri ¢ di {C1- C10-al kyl enet her,
aryl ene, aryl ene-Cl-Cl10-alkyl ene, o0f,Cl-Cl10-al Xle earyl - C1- C10- al kyl ene;
and X[err] is a nonoval ent counter ion, one-half of a dival ent
counter ion or a fraction of a polyvalent counter ion sufficient to
bal ance the cationic charge of the repeating unit in said ionene polyner.
wherein R!, R?, R?® and R' can be identical or different, and are
selected from H, C,-C, alkyl optionally substituted with at least
one hydroxyl group, and benzyl optionally substituted on the
benzene moiety with at least one C,-C,, alkyl group;

A is a divalent radical selected from C,-C,; alkylene, C,-Cj,
alkenylene, C,-C;, alkynylene, C,-C,, hydroxyalkylene, symmetric or
asymmetric di-C,~-C,,~alkylenether, arylene, -
arylene~-C,-C,,~alkylene, or C,-C,;-alkylenearyl-C,~C,,~alkylene;

_ B is a divalent radical selected from C,~C,;, alkylene, C,~Cy,
alkenylene, C,-C,, alkynylene, C,-C,, hydroxyalkylene, arylene,
arylene-C,~C,p~alkylene, or C,~C,,—alkylenearyl-C,-C;,~alkylene; and

X* is a divalent counter ion, two monovalent counter ions or
a fraction of a polyvalent counter ion sufficient to balance the

cationic charge in the repeating unit of said ionene polymer.

26. A method of claim 18, wherein the ionene polymer comprises a
repeating unit of formula II:

x—

A N* (II)

L.

wherein R' and R? can be identical or different, and are selected

-44- -
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27. A nmethod of claim 18, wherein the i onenie pol ymer conprises a repeating

unit of forrmula Il11: [err] (I'r1) wherein Ris [err] Q
is -(CHR )[err]-, -CH2-CH=CH CH2-, -CH2-CH2-O CH2-CH2-, - CH2- CH( OH) - CH2-,
or -(CHR )[err]-NHC(O-NH(CHR ) [err]-; and B is
{-]CH2-CH(OH)-CH2-N[err]R 2-(CHR ) [err]-NHC(O-NH ]-, Xerr or {- [
(CHR ) [err] wdemeuR 2- CH2-CH (OH) -CH2] -, X[err]}; n and%&'(éﬁ’ﬁ’nm

i ndependent |y from2 to 12; each R is independently hydrogen or a | ower
al kyl group; Xl err] is a divalent counter ion, two nonoval ent counter

ions or a frd@moH, of1-S.paLiVal eREiRdAYcpubsi tavker withiat Jegstapre

the cationic cnarc&exyn @ﬁd@ ,0a8dPbEhz P bptliohally SsubstaRaYed &6t the benzene
- 45 g 45h 1 Cc r

PCT/ US96/ 11464 m“@ UnPEEh i3 12388 RRF 1CooF 22 LA AT88BAt er ion or a
fraction of a polyval tata mtnmtlentl vadscHY iseillenated of dzarl Spre@, tdlkyiane prt,eCyp

oo 7 A, 028, ukPbRne cilcl] WALonfhEF AT olindviloge"
asymmetric di-C;~C,y~alkylenether, arylene,
arylene-C,-Cjy~alkylene, or C,-C,,~alkylenearyl-C,~C,,-alkylene;
and
X~ is a monovalent counter ion, one-half of a divalent
counter ion or a fraction of a polyvalent counter ion sufficient
to balance the cationic charge of the repeating uwnit in said

ionene polymer.

27. A method of claim 18, wherein the ionene polymer comprises a
repeating unit of formula III:

wherein R is

CHj; CH;

X2~ Chs / \ ///CH3
N+ QN+ or >’T *

Q is -{CHR'),~, -CH,~CH=CH-CH,-, =CH,~CH,-O0-CH,-CH,-,
~CH,-CH(OH) -CH,-, or -(CHR'),-NH-C{0Q)-NH(CHR'),-; and
© B' is {-[CH,-CH(OH)-CH,-N'R’,~ (CHR'),-NH-C(O)~-NH]-, X~ } or
f—[(CHR'){drR'z-Cﬁz-CH(OH)-CHZ]—, X}; n and p vary independently
' from 2 to 12; each R' is independently hydrogen or a lower alkyl

Hs Hy

groﬁp; ¥? is a divalent counter ion, two monovalent counter ions
or a fraction of a polyvalent counter ion sufficient to balance
the cationic charge in said group R; and X° is a monovalent

45—
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2-6, and pis 2-6; wherein R is hydrogen or nethyl, nis 3, and pis 2; or
wherein Ris urea diamne, B is -CHZCH(OH) CH2-, and Xerr] is dferr].

29. A method for controlling the growth of mcroorganisns in an aqueous
system conprising the step of treating the agueous systemw th an ionene
pokynmer in an anmount effective to control the growh of at |east one

M CT oor gani SmwWoieee2344 t he i onene pol ymer is contained i n a PEHUS/11464

conpri si ng: about 40 to about 95 percent’ by weight of a salt carrier
matri x, e about 60 per ent .by. wei ght of an ionene polyner,
0 to about 20 p%rgg';é% By e g ﬁfh%]fp fg éb?%ﬁ iRt EFelon or a €§EF§-’EQ¥¥ of

and 0 to abpelyvalendr conntdyy iwmi glmffzbéian; ani badiheg HgeRariodf@r ei n

the tabl et has ahgygé%p(yylgl% ﬁr#] X of no nore than 3 percent by weight.
30. A nmethod of claim?29, whe the salt carrier matrix and and wherein

the salt carrier matrix is selected from sodi um acetate, sodium

bi car bonat e, sodeummfaaﬂ@t 881N 2971 HRere SPH UTC @P&?&n
chl ori de, sodi u | tra 4 uqgrid ,ereéo di um gl lﬁj%ona , sogf ur‘d n is

sul fate, calci u hI?ﬂ é’els ga#’clvﬁ*ﬁqe&é‘t Bt els ydsiogen sef matdylponabsi3vmand
sul fate, tripotRsEsdna phebpheire R (el azsaudiaiiny,i de, 190t@AKCH (ORNEHD] ng x-
pot assi um fl uogLde- magnesi um chloride, nmagnesium sulfate, lithium
chloride andmi xtures thereof. 31. A nethod of claim 30, wherein the
tabl et conpri ses: about 50 to about 90 percent by wei ght of an inert

matrix nme2eri @l method for controlling the growth o T
97/ 02744 g gzouth of 11462 ganisms in'En

about 10 to abol T BWPHENEERR FIPREISGRE B?ea"ﬁ:?ﬂ)ﬁénér%?%ﬂﬁsrt,he aqueous; gystem
about 0.25 to awbth alolpaenerpohmewen.ghanoémm:fﬂ gffe€Eiwd it control tHY €

regul ator sel ecyedit P 8tf fhdst eI m@brBofdldi%m?Chflerein the ionene polymer
is contained in a tablet comprising:
about 40 to about 95 percent by weight of a salt carrier
matrix, .
about 5 to about 60 percent by weight of an ionene polymer,
0 to about 20 percent by weight of a.disintegration rate
regulator, and
0 to about 10 percent by weight of an anticaking agent,
wherein the tablet has a hygroscopicity index of no mbre than 3
percent by weight.

30. A method of claim 29, wherein the salt carrier matrix and
and wherein the salt carrier matrix is selected from sodium
acetate, sodium bicarbonate, sodium bérate,'sodium bromide,
sodium carbonate, sodium chloride, sodium citrate, sodium
fluoride, sodium gluconate, sodium sulfate, caléium'chloride,
calcium lactate, calcium sulfate, potassium sulfate, tripotassium
phosphate, potassium chloride, potassium bromide, potassium
fluoride, magnesium chloride, magnesium sulfate, lithium chloride
andmixtures thereof.

3l. A method of claim 30, wherein the tablet comprises:
about 50 to about 90 percent by weight of an inert matrix
material,

-4 6=
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derivative, a polyoxyethyl ene sorbitan estef, a pol yoxyet hyl ene

et her, a hydrogenated vegetable oil, a wax, an aliphatic amde, a
pol yet hyl ene am de and ni xtures t her eof . 32. A nethod of claim
31, wherein the disintegration rate regulator is stearic acid or a
stearic acid derivative. 33. A nethod of claim 30, wherein the tabl et
conpri ses: WO 97/edut 50 to about 90 percent by wei ght of PCUUSRMMER | of
matri x, about 10 to about 50 percent by wei ght of an ionene pol yner,
and about 0.1 to. about 5 percent by weight of an anticaking

agent sel ected from3RRfedOufiPt AP SCaPeTCcRRly RS iWeATbki @f an ionene polymer,
magnesi um car bonat e,artagnesi um si | i cat e, cal ci um car bonat e, cal ci um

silicate, calcium ph ate,.cal ci,um.sylfate, rock salt,.sea salt,

dendrite salt, tal Cﬁfoﬁ.ﬁ:e?glsl ?léaa,b%zultng‘lo peréentofﬂydg?i%%r°0{2lay§f'37‘wf?'%rati‘-’n

cel l uFose, and st arctgte reggiater nsstllecdedf frdmianfa®tywheidior ahéattyplatid

further conprises: gerivatdeut 1t fH b i gt of a salt
orimactRYL 5 0y Oy eBin Ny 0,

carrier matri x, | percen i ght of an
i onené pol yner, polygyygthylene (gfhegeud hydnegepatedhyegntiabie eilg a wax,
di sintegration an lalliphaegol siide, a polyetfiAdhnelakhid® aHaOHExPupes cENt
by wei ght of an antiéﬁgdéﬁ% agent, 0 to about 50 percent by
wei-ght of a bi oci dal adi ant, 0 to about 20 percent by weight of a
dye, and 0 to about 15 percent by weight of a perfune. 35. A

net hod of cl ai 0, ' e | ' s . :
i V”\%§§ 6/?10“2'?1@7 ﬁloa beecidiM &, andr Bl Hhe d:.s:.ntegratﬂsexi; FRER ) 11464

di si ntegrati on Fe@RAtonds; fteafieArddspEt dnstepnigdasiei derivesd®ss wat er

system a recreational water system or a sanitation water system
33. A method of claim 30, wherein the tablet comprises:

about 50 to about 90 percent by weight of a salt carrier
matrix, '
about 10 to about 50 percent by weight of an ionene polymer,
and
about 0.1 to about 5 percent by weight of an anticaking
agent selected from magnesium trisilicate, magnesium oxide,
magnesium carbonate, magnesium silicate, calcium carbonate,
calcium silicate, calcium phosphate, calcium sulfate, rock
salt, sea salt, dendrite salt, talc, fumed silica, zinc
oxide, microcrystalline cellulose, and starxch.

34. A method of claim 30, wherein the tablet further comprises:
about 50 to about 90 percent by weight of a salt carrier
matrix,
about 10 to about 50 percent by weight of an ionene polymer,
about 0.25 to about 10 percent by weight of a disintegration
rate regqulator, .
about 0.1 to about 5 percent by weight of an anticaking

- agent,
0 to about 50 percent by weight of a biocidal adjuvant,
0 to about 20 percent by weight of a dye, and '
0 to about 15 percent by weight of a perfume.

35. 2 method of claim 30, wherein the tablet is a quick

AR R
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36. A nethod of claim 30, wherein the tablet is a sustained rel ease tabl et
and the aqueous systemis industrial process water system a recreational
wat er system or a sanitation water system 37. A nmethod of claim 30,
wherein the aqueous systemis a pool, a toilet water system a cooling
tower water system a papernmeking water system or a textile manufacturing
wat er system wo#8fi2744 net hod of claim 30, wherein the ionene 464
conprises a repeating unit of the formula 1: [err] -

(1) wherein R1 R4 can be identical or different, and are
sel ected from I-Fh'ﬁftegﬁaﬁ?ﬂ?l t%ir}ﬁtoﬁ&fjl bhe AsHecns: SUSHET H S AnfestTiadne

hydr oxyl group, peoxessewayer ogys g Iayreub&!uztcmedwanet hsgy dtemz eare a0i ety

with at least o A is a divalent radical selected
from Cl- C10 al k@ﬁ%@@é@ %%{ég I% eny ene C2- C10 al kynyl ene, C1-C10
hydr oxyal kyl ene, symmetric or asymmetric di-Cl-Cl0-al kyl enet her, aryl ene,

aryl ene- C1- C10- @ds.kylneﬁethea §2-GHimabby | enaadi the- tdz&d ke sngustameﬁ is a
di val ent radical selected. from Cl-Cl10 al kyl ene, C2-Cl10 al kenyl ene, C2-C10

al kynyl ene, Cl1-FakPaRedraR}SFIGIE RS 2AYRRtR SYStemehs- mdlatelaﬂmms ypter
Cl- C10- al kyl enesystlenC1 aCifecpéktyicerad; wandr system, or a sanitation water
- 48- V\gsqy 02744 PCT/ US96/ 11464

37. A method of claim 30, wherein the agueous system is a pool,
a toilet water system, a cooling tower water system, a
papermaking water system, or a textile manufacturing watexr
system.

~ 38. A method of claim 30, wherein the ionene polymer comprises a
repeating unit of the formula I:

" Rl R3 T
| * ]
A— N+— B N+ D
IL (L
b - N

wherein R}, R?, R?, and R' can be identical or different, and are
selected from H, C,~C,;, alkyl optionally substituted with at least
one hydroxyl group, and benzyl optionally substituted on the
benzene moiety with at least one C;-C,, alkyl group:;

A is a divalent radical selected from C,-C,, alkylene, C,-Cy
alkenylene, C,-C;,, alkynylene, C,~C,, hydroxyalkylene, symmetric or
asymmetric di-C;~C,p—alkylenether, arylene,
arylene-C,~C,,~alkylene, or C,-Cy~alkylenearyl-C,~C,;,~alkylene;

B is a divalent radical selected from C,-C,, alkylene, C,~C;p
alkenylene, C,-C,, alkynylene, C,-C,, hydroxyvalkylene, arylene,
arylene-C,~C,,~alkylene, or C,-C;,—alkylenearyl-C,-C,,~alkylene; and

~48-
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X[err] is a divalent counter ion, two nonoval ent counter ions or a

fraction of a polyvalent counter ion sufficient to bal ance the cationic
charge in the repeating unit of said ionene polyner. 39. A nethod of
claim 30, wherein the ionene polymnmer conprises a repeating unit of
formula I'l: [err] (rr) wherein Rl and
R2 can be i denWOS302M4 different, and are sel ected f r om HPCERISIGH464 y|
optionally substituted with at |east one hydr oxyl group, and benzyl

optionally substitut EQ on ”113 gﬁnzene nmoi ety with at |east one C2-C20
al kyl ene group; i VA FRFFPURLRE dBP SBIQMOBPVRLBRT (SRUBLETr ions or
al kyl ene, C2-Cl@ fraatikemydfeacpolPvdlidhtnldoyRybe Non ShfEL01 il X ¥ah kit 18e

synmetric or rd - Gl - - lL.enet her ryl ene

a?/yl ene- Cl1- C10- gla ij/gg%%,é}%r 1%1@%%ﬁ%ﬁésﬁyﬂ"!ﬁ-‘%éég&@?’ﬁ?& Polymers
X[err]  is a nonoval ent counter ion, one-half of a divalent counter ion
or a fraction of3ssa palyslcanbrcevai®rad,oknhs b G : ggﬂ;é,é c X
cationic chargergéegl e réonﬁ%t i gg unit.in sa?giﬁqrﬁg%gﬁgn%gﬁ)y r? Soﬁgﬁf&s A
met hod of clai m-36. - Whet t RE foTRHe &leyrrer conprises a repeating
unit of formula I'l1l: [err] (ren) wherein Ris

-49- ) - Rl -

x—

A N+ , (II)

wherein R! and R? can be identical or different, and are selected
from H, C,-C;, alkyl optionally substituted with at least one
hydroxyl group, and benzyl cptionally substituted on the benzene
mbiety with at least one C,-C,, alkylene group;

A is a divalent radical selected from C,~-C,, alkylene, C,-C,,
alkenylene, C,-C,, alkynylene, C,-C,, hydroxyalkylene, symmetric or
qumetric di-C,~C,p-alkylenether, arylene,
a'i':y;lene-crcm-alkylene, or C,-C;,~alkylenearyl-C,~C;,~alkylene;
and '

X" is a monovalent counter ion, one-half of a divalent
counter ion or a fraction of a polyvalent counter ion sufficient
to balance the cationic charge of the repeating unit in said
ionene polymer.

40. A method of claim 30, wherein the ionene polymer comprises a
repeating unit of formula III:

' —I:—R B ] (111)

n

wherein R is

- AN O A
. * c L M s * |
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Qis -(CHR )[err] -, -CH2-CH=CH CH2-, -CH2-CH2-O CH2-CH2-,
-CH2-CH(OH)-CH2-, or -(CHR )[err]-NHC(O-NHCHR ) [err]-; and B is
{-[CH2-CH(OH) - CH2-NR 2- (CHR )[err]-NH-C(O-NH -, X err] } or {-[(CHR
ylerr]-Nerr]R 2-CH2-CH(OH) -CH2] -, Xlerr]}; n and p vary independent |
from2 to 12; waeto2®s i s i ndependently hydrogen or a | ower aPWFSW‘Q‘f%up;
Xerr] is a divalent counter ion, two nonoval ent counter ions or a
fraction of a polyvalent counter ion sufficient to balance the cationic
charge in said group R and X[err] is a nonoval ent counter ion, one-half
of a divalent counter ion or a fraction of a polyval ent counter ion
sufficient to bal anceE8he céat i orf®2 charge in said B .

- CH
X 3 . /CH3
N+ 0 N+ or / ¥ "'\
' 1!‘13 CHj

“e

Q is ~{CHR'),~, -CH,~CH=CH-CH,~, ~CH,~-CH,-O-CH,-CH,~,

-CH,-CH (OH) -CH,~, or - (CHR'),-NH-C(0)-NH(CHR'),-; and

B' is {-[CH,-CH(OH)-CH,~N'R’,~(CHR') -NH-C(O)-NH]-, X~ } or
{-[(CHR'),~N'R‘,~CH,-CH (OH) -CH,]-, X"}; n and p vary independently
from 2 to 12; each R' is independently hydrogen or a lower alkyl
group; X*~ is a divalent counter ion, two monovalent counter ions
or a fraction of a polyvalent counter ion sufficient to balance
the cationic charge in said group R; and X~ is a monovalent
counter ion, one-half of a divalent counter ion or a fraction of
a polyvalent counter ion sufficient to balance the cationic
charge in said group B'.
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