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ANTI BACTERI AL ANTI PLAQUE ORAL COMPGCSI TI ON CONTAI NI NG NOVEL
STYRENE-"PHOSPHONI C ACI D COPOLYMER Thi s invention relates to

st yrenephosphoni ¢ 5 pol yners which are effective to enhance anti pl aque
effectiveness of an antibacterial antiplaque oral conposition. Dental
plaque is a soft deposit which forms on'teeth as opposed to ‘cal éol us “whi ch
Is a hard calcified deposit on 10 teeth. Unlike cal culus, plagque may form

on any part of the tooth s Y n gi val
mar gi n. Hence, besides beﬁwiﬁ‘gﬁ%ﬂ@y, &ﬁbmbﬁgi %ﬁdﬁﬂ&urrence
of gingivitis. Accordingl§ : 3 SYRIE

antim crobi al agents whi cébmﬁﬁen known to reduce pI aque in oral

conpositd ons. Frequently,~cationic antipacterialr agems fave Deen
suggested. Mreover, in U S Patent 4,022,880 to Vinson et al, a conpound

provi dlﬂ'ng zinc ions 5 S ﬂgg’n

anti bacteri al agent g%’fgl ]?P{aégfcalve rlésl retar g’ %598%@%%% aque bacteri a.
A w de varti ety [ %_Q@r%& A tdeshhhhRe £ ginc
COITpOUI’ldS%I ncI% %‘3%%5?3%‘.6’2 aar#lxﬁ erials 1such asﬁ{:]luanlgdaé g?%gﬁ‘dat ernary
amoni Um COMPOMALSe APvERbL saSE AN aeAIIHIY te PP @A D1 3% allal ogenated
salicylanilides and 25  hal ogenated hydroxydi phenyl ethers. The
noncationi c anéémpesetish.anti pl aque hal ogenated hydroxydi phenyl et her ,-

Triclosan, has also been described in conbination wth-zinc _
Dental plaque is a soft deposit which forms on teeth as

N/ opposed to calculus which i's' a hard calcified deposit on
10 teeth. Unlike calcﬁ}_us, plaque may form on any part of the
tooth surface,_ particularly including at the gingival
mafgin. Hence, bes‘ides bei.ng unsightly, it is implicated in
the occurrence of g1ng1v1t1s
Accordlngly, it is highly desirable to include
15 antimicrobial agents which have been known to reduce plaque
in oral composit_iens-. Frequently, cationic entibaeterial
agents hav_e. beeh suggested. Moreover, in U.S. Patent
b 4,022,880 to_Virieoﬁ et ai, a eempound providing zinc iens as
an anticalculus .agent is admixed with an antibacterial agent
20 effective to reterd the growth of p.laque bacteria. A wide
'variety of. antibactel_'ial agents are described with the zinc
compounds including cationic meterials such as guanides and
quaternary ammonium compeunds as well as non-cationic

compounds such as halogenated salicylanilides and

——

25 halogenated hydroxjdiphenyl ethers. The noncationic

antibacterial antlplaque halogenated hydroxyd1pheny1 ether,

Triclosan, has also been described in combination with zinc



2 P14957 citrate trihydrate in European Patent
Publication 0161,899 to Saxton et al. The cationic antibacterial materials
such as chl or hexi di ne, benzt honium chl oride and cetyl pyridiniumb5
chl~ori de have been the subject of greatest investigation as antibacterial
anti pl ague agents. However, they ?re general |y not ef%qigi%e when used with
anionic materials. Noncationic anTibacterial materials, 7t he ot her hand,
can be conpatible with anionic conmponents in an oral 10 conposition.
However, oral conpositions typically are m xtures: of numerous conponents
and evercisizate mn&wdgammﬁprme@ﬁ Brtent Pubdieahion Qb hi$eBt

per formance of such conpositions. 15 It is an advantage of this

i nvent i diP SR&LOMeEral- conposition can be provided containing a

substantial ly er-insol ubl e noncationjc, anti bacteri al .agent and an ,\
antibacterial-e %&%Fgl%%@f}%ﬂ@ﬁ%l%%t%’ﬁ%éb‘ﬁ&s%ﬁom c pol yig#
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antibacterial antiplaque agents. However, they are _
generally not effective when used with anionic maﬁerials .
Noncafionic antibactéri'al mat'eri_alsl,' on the 6ther hand, can u
be compatible with anionic components in an oral |

10 composition. |

However, oral compoéitioﬂs tjpically are _mixtures

of nﬁmerous comﬁonents and even such.typicqllyfneutral
inaterials_ as humectants can affe.ct perform%mce of such
cpmposit.ions . | | |

15 - It is an ad\.'rantage'of this invention that an oral
clomposition can be provided containing a substantially.
wéter-insoluble:noncationic éntibacterial agént aﬁd an
antibacterial-enhénéing agent including'novel
styrenéphosphonic poiymei'which enhances the délivery'of

20 said antibagteriallagent to, and retention.thereof on,.ofal
surfébes to:inhibit plaque formation. | |

It is an advantage of this _invéntiozi that said

antibacterial-enhancing agents enhance the delivery and
retention of thé antibacterial agent 6n teeth and on so”ft

25 oral tissues.

It is a further advantage of this invention that



“trichlioro-2-hydroxy-dip

. hal ogenated salic

i
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ﬁefention of the antibacteri al agent- on teeth and on ;off'25 brai tiésae§f
It s a further advantage of this invention that 3 the antipl aque oral
conposition is effective to reduce the occurrence of gingivitis.
Addi tional advantages of this invention will_be apparent from
consi deration  of the following 5 s%ecification. According to the
pLeseRt !nvenphoR there is provided a polyner selected from beta-styrene
phosphoni ¢ aci nopol ;o-and _copol yners . wi.t h wisnyl honi ¢ _aci d
Tpese plol YNEer s a_rtg‘eefq‘r_é'%l’tl? % gﬁﬁgn émgﬁﬁl Ilé’&jelSLOePElgéggggc%ove%%%%ce
of oral conpositions cont ai ni . stantially water-insoluble
anti bacteri al anlr‘ﬁ’ﬁ z?cﬁfélrarg?@fﬁe, %%%Hn!%@l#é'est'i n anount of about ~0. 01- 5% by
wei ght, such as theg, 't%%%{lﬁt egﬁvghggsgiﬁl .oft helis iAvefitdon will be

( y- di'pheny et her ric osaﬁ) 15 (Regi stered
Trade \ark) or 2a§Pa<1!e{%dr0Xf-ém5 - dbkeaRratiiBhenyloft hegnas wetdl BSwing

. nilides, benzoic esters, halogenated carbanilides and
phenol i c cgnpoungﬁeéycha%gkkgacteriaI-enhancing agent (AEA) which 20
enhances delivery~ of sald antibacterial agent to, and .

According to the present invention there is provided

a polymer selected from beta-styrene phosphonic acid

homopolymer, and copolymers with vinylphosphonic acid.
kJ' These polymers are effective to enhance antiplaque
| 10 | effec:iveness of oral compositions containing a
substantially water-insoluble antibacterial antiplaque
agent, for instance in amount of about 0.01-5% by weight,
such as the halogenated diphenyl ethe:s, 27,4,4' -
tridhloro-2-hydroxy4dipheny1 - ether (Triclbsan)
15 (Registered Trade Mark) or 2,2'-dihydroxy-S,S'—dibromo-
diphenyl ether as well as halogenated salicylanilides,
benzoic esters, halogenated carbanilides and phenolic

compounds. |

The antibacterial-enhancing agent (AEA) which
20 .enhances delivery of said antibacterial agent to, and_
retention thereof on, oral surfaces, is émployed in
amounts effective to achieve such enhancement preferably
within the range in the oral composition of about 0.05%
to about 4%, preferably about 0.1% to about 3%, tﬁore

25 preferably about 0.5% to about 2.5% by weight.



retention thereof on, oral surfaces, is enployed |n annuﬁts ef fecttves to
achi eve such enhancenent preferably within the range in the oral
conposition of about 0.05%to about 4% preferably about 0.1%to about 39&
nore 25 preferably about 0.5%to about 2.5% by wei ght. 4 Poly (beta
styrene phosphonic acid) contains unitsgof the fornmula: [err] wherein Ph is
phenyl, the phosphonic delivery-enhancing group and the phenyl .

ret enti on-enhanci ng group being 10 bonded on vicinal carbon atons in
the chain. A copellye(berfa betprehyr phesphoapbonicd Acicbmidinyiaxits
phosphonyl chloride can have the units of formula | alternating or in
random assooifathen fwxnultadre vi nyl phosphonyl units. These styrene

phosphoni ¢ acid polyners and their 15 copol ymers generally have
nol ecul ar weights in the range of 2,000 to 30,000, preferably 2,500 tgq-
10, 000. Such "inert” mononers do not si nificantly interfere with h@é
i nt ended function of any copol ymer(@hpi as an AEA herein. 20 T

The novel beta-styrene phosphonic ﬁCId polyners and copolyners may in
general be prepared by heating the mononer s or i xtures of nononer s,

preferably under ‘Ph PO,

wherein -Ph is phenyl, the phosphonic delivery?enhancing .
group and the phenyl retentioh-enhancing group being v/
10 bonded on vicinal carbon atoms in the chain. A copolymer
of beta styrene phosphonic acid with vinyl phosphonyl
chloride can have the units of formula I alternating or
in random association with the vinYl phosphonyl units.
These styrene phosphonic.acid polymers and their
15 .cdpolymers generally have molecular Weights in the range
of 2,000 to 30,000, preferably 2,500 to 10,000. Such
"inert" monomers do not significantly interfere with the
intended function of any copolymer employed as an AEA \/
herein. |
20 The novel beta-styrene phosphonic acid polymers and
- copolymers may in general be prepared by heating the
monomers or mixtures of monomers, preferably under
nitrogen, in the presence of an effective amount, e.g.
about 2.6-5% by weight of the-nwﬁdmers, of a radical
25 initiator, e.g. AIBN, benzoyl peroxide, t-butyl

hydroperoxide, persulfate or the 1like, neat or as



mtrogen in the presence of an effective anmpunt, e.g.‘ about 2. 6-5% by *

wei ght of the nononers, of a radical 25 |n|t|ator, e.g. Al BN,
benzoyl per oxi de, t-butyl hydroperoxide, persulfate or the |ike, neat
or as solutions in an inert solution such as acetonitrile, nethylene

chloride or 1,2-dichloronethane; at el evaEed tenperatures, e.g. up to
about [err] or at solvent reflux, for periods of about 8 to 200 hours.

The crude 5 pol ymeri ¢ products after renoval of -any inert solvent, is
m xed with wat ersebdtibasagireoan nineéuvte saljutsicad tach p&bofacﬂmmﬁlt&-ﬂ:ﬂe
e.g. with aqueous sodi um hydroxide. After filtration of any solid
inpurities, the méthydenesahitamide sodi al,Rzred chjaineste et ; (@t g-elatvasod
Dal ton cutoff), 10 and the purLfied polymer isolated fromthe retentate
sol ven&jls by | yopmperatures, e.91 4957 ttheaboum f d2hPAg Q¥ oy t ypadiverie
AEA an he enhanced delivery and retention of the antibacterial agent on
tooth surfaces dkRElwxyhEoRERexipssr oL Rhake § 0‘6? he QQr pea®s - unfRgoraBIde

for bacter] al accqggﬁatlon artlculaﬁ ¥ si nce t irect, 5 bacteriostatic
action of X he aRPHIREELFAPTIATRAES R ’t" BIEemova any inert solvent, is

mixed with water and the aqueous mixture adjusted to a pH
of about 8-11, e.g. with aqueous sodium hydroxide. After
filtration of any solid impurities, the filtrate solution
is dialyzed against v?ater (e.g. at 3500 Dalton cutoff),

10 - and the purified poiymer isolated from the retentate

solvent as by lyophilization.




bacterial growth. Therefore, through the combination of three nodes of )
actions: 1) enhanced delivery, 2) long retention tinme on tooth surfaces,
and 3) prevention of bacterial attachment to tooth surfaces the oral
conposition is made efficacious for 10 reducing plaque. Sinmlar antiplaque
effectiveness is attained on soft al tissue at or ne&148B4 gumline. In
the oral preparation, an orally acceptable vehicle including a water-phase
wi th humectant is present. The hunectant is preferably glycerine and/or
sorbitol. Significant 15 anounts of polyethylene glycol, particularly of
nol-ecul ghereh Gt f&fmERY Wfoperey cfhahledARA avditded enhaneedodgdffrglrgne
gl ycol effectively inhibits the antibacterial activity of the noncationic
ant i bacteerd zketageion 6brthesndridecipotist lagenteoyl ooth (REG)2 GO dieen
present with Triclosan in a weight ratio 20 of 25 Triclaosan: 1 PEG 60Q-.
reduces tichthgnAEbanpeans tecopket tooth Bunfares wfavarahls £oF about v
fran that prevailing in,_the absence of the polyethyl %n_e glycol. Materials
whi ch shestamiall pycymydgtion Rerkactiadder Fancsgent dixedlernit its
deliyvery to the soft, oral ,25 tissues at..or nhear {he m | ine, ,may be
enpl by e PACE SFIRSHARAS RETAOR BT ANt iRas ket IaL AE<RE confrols
sol ubi | L zi material s.i nglyude the h ct |y .S as _pr | ene
51 4957 TS EHEA BRI o R SAOTe Al GRS SPpBeRdtion sEibReE Lt
modes of actions: 1) enhanced delivery, 2) long retention time
on tooth surfaces, and 3) prevention of bacterial attachment to u
tooth surfaces the oral composition is made efficacious for
10 reducing plaque. Similar antiplaque. effectiveness is attained
on soft oral tissue at or néar the gum line .I
" In the oral preparation, an orally'accepﬁable vehicle
including a water-phase with humectant is present. The
humectant is preferably glycerine and/or sorbitol. Signif icant
15 amounts of polyethylene glycol, particularly of molecular v'ééight
of 600 or more, should be avoided since polyethylene glycol
effectively inhibits the antibacterial a'ctivity of the | _
noncationic antibacterial agent. For instance, polyethylene
glycol' (PEG) 600 when present with Triclosan in a weight ra{:io' |
20 of 25 Triclosan:1 PEG 600 reduces the antibacterial activity of
.Triclosan by a factor of about 16 from that prevailing in the |
absence of the polyethylene glycol.
" Materials which substantially dissolve the
antibacterial agent, to permit its delivery to the soft 6i~a1
25 tissues at or near the gum line, may be employed to dissolve
the antibacterial agent in saliva. Typical Solubilizing

materials include the humectant polyols such as propyiene
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as methyl cellosolve and ethyl cellosolve, vegetable oils and waxes
containing at |east about 12 carbon atons in a straight chain such as olive
oil, castor oil, and petrolatumesters such 5 as anyl acetate, ethyl
acetate, glyceryl tristearate and benzyl benzoate. Propyleg 4? ol is
preferred. As used herein, "propylene gfycol" includes 1,24§r ﬁ%fene gl ycol
and 1, 3- propylene glycol. The pH of oral preparation is generally in the
range of 10 about 4.5 to abeut 9 or 10 and preferably about 6.5 to about

A A A o o

below 5 with suBst ant yi ng or-~ot herw magl ng denta

enanel . The pld gethPt cOTLE961¢E aMd atagildcEB1850Th k!, i Gegetdble HEDE UK
acid) or base (e.g. sodium 15 hydroxide) or buffered (as with sodium

citrate; bengailes c6Athondhg, adbrldisabonat 22 chfioch Wodwyslriegans phasghat e,
sodi umNdjrhydr ogen phosphate, etc.). The oral preparation may be

subst anti al | ghhiigusdchuad cdsive oildt, heastooroiiay amel petieoiliaftumc estemsasachg
a dentally 20 acceft abl e polishing agent. The oral dentifrice conposition
typical |y comsaamylacrtatel ethylyacksate,tglrrensEl brigeearateagjedtbemel
oral conposition may al so contain a source of fluoride ions, or

f1 uori ne- pr obrBERGtEOMBFHRPY1ene ednqal isi pEederEgdnt A usgd heggin,
understood that, as is convenptional, . oral Jpreparations are to he_sqld-or
ot her wi se di tslp,'cpggt].@alei _g?ycom‘ des ,ZD-pzpopyalene glycol antgl l,g- :

inclu
,_ propylene glycol.
At The pH of oral preparation is generally in the range of
10 about 4.5 to abouf 9 or 10 and preferably about 6.5 to about
7.5. It is noteworthy that the compositions may be applied
orally at a pH below 5 without substantially decalcifying or
otherwise damaging dental enamel. The pH can be controlled with
acid (e.g. citrié acid or benzoic acid) or base (e.g. sodium
15 ﬁydroxide) or bu_ff_ered (as with sodium citrate, benzoate,
carbonate, or bicarbonate, disodium hydrogen phosphate, sodium
dihydrogen phosphate, etc.).
\/ The oral preparation may be substantially liquid such
as a mouthwash or may be a dentifrice containing a dentally
20 acceptable polishing agent. The oral dentifrice composition
typically contains a natural or synthetic thickener or gelling
agent,. |
The oral .coﬁ:position may also contain a source of
fluoride ions, or fluorine-providing component, as anti-caries
25 agent.
It will be understood that, as is conventional, oral

preparations are to be sold or otherwise distributed in

[ 4 — . ———




P1 4957 suitable | abelled packages. Thus a dentifricé gel will usually be
in a collapsible tube, typically alumnum lined |lead or plastic, or othér
squeeze, punp or pressurized di spenser for netering out the contents,
havi.ng a | abel describing it, in 5 substance, as a dentifrice gel or the

| rké. Organic surface-active agents are used in oral cei@@sZions to

achi eve i ncreased prophylactic acti@n, assist in achi evi ng t horough and
conpl ete di spersion of the antiplaque antibacterial agent throughout the

I ' _ ( h 0 | L ' I bl e.
The or giit FablRLABEEEee PG Il ThLS 2 e R A FES TR ST BRETRN ) ©
or gait EXBAPY SR St e T fofironrcor
oent soecrbAPBLERRRIRTE Hipk? MIELELES A e e b i Ve ana

foam ng%j‘_)g PSELI &5 other squeez¥dl bp OF P¥edBiiRl1dd WiBPerdier Fof po.r@a‘,ged

in the bral préparations such as whitening agent's, presérvatives,

- . : hoctd
silicongspesihp' HPOHHe comRRMEES RACAAE aMEBURGREG dFEbANigAl tsueh "as urea,
di anmoni um phoSphat e, and m xtures thereof. These adjuvants, where present,

are s ”C&Qﬁéﬁé& 4k GhEeRE§P2HRL! 8% &P tink 3§RWNtS Which do not

substantially adversely affect the properties and characteristics desired.

Significant a 51 Ofsudifitc e TGOS WFedtE arBehis8B8tA oxdllt s and materials

whi ch are generally soluble and which woul d conplex with actrve conponents

of the ¢ommpesitioneto aeldlevd dnbeecaveiddpdophylactic action, assist in

achieving thorough and complete dispersion of the antiplaque g“)

antibacterial agent throughout the oral cavity, and render the

10 compositions more cosmetically acceptable. The organic
surface-active material is preferably anionic, nonionic or
ampholytic in nature, and it is preferred to employ as the
surface-active agent a detersive material which imparts to the
composition detersive and foaming propertiés.

15 Various other materials may be incorporated in the
oral preparations such as whitening agents, preservatives,
silicones, chlorophyll compounds and/or ammoniated material such
as urea, diammonium pho‘sphate, and mixtures thereof. These -
adjuvants, where present, are incorporated in the preparations

20 in amounts which do not substantially adversely affect the
properties and characteristics desired. Significant amounts of
zinc, magnesium and other metal salts and materials which are
generally soluble and which would complex_'.with active
components of the instant invention are to be avoided.

25 Any suitable flavoring or sweetening material may

also be employed.




25 ‘Any suitable flavoring or -sweetening material may al so be

enpl oyed. P1 4957 The oral conposition is preferably applied regularly
to dental enanel and soft oral tissues, particularly at or near the gum
line, susch as every day or every second or third day or preferably from1l
to 3 tines daily, at a pH of about 4.5 to 5 about 9, generaplyogbout 5.5
to about 8, preferably about 6.5 to 7.5, Cior at least 2 weeks up to 8 weeks
or nore up to lifetine. The :AEA and the anti bacteriial agent can be
incorporated in |ozenges, or in chewing gumor other products, e.g. by

stirring into a war Hé"Blbgﬂs%oﬁ:ﬁao‘é@.%tl'o?ﬂ1Ehﬁré’f‘&féb§9r£]§g&&fi :r?eé\plgflf}

base, illustrative may be nmentioned | el utong, bber

vinylite resigs, d@ﬁ@al difgidand BbFh srAYatd AN, Plaaslil Qi 7 Sy @t or near
sof tenérs, sugar or other sweeteners or car bohydrat es such as gl ucose,

sorbi t &, and the gukainthe shehl agi evefxdmyl ex everyusédendidd udlivd d4g oF
the 1 5 nature of the present invention, but it is understood that the
invention is poeferabilyefiroder €03 uﬁidesaldniritgs, atda pldpd abont erﬁ thxy
wei ght, unless otherw se indicated. EXAMPLE A 20 Poly
(bet a- styﬁenephoepr&)mgszmai)lmabmttuﬁe5dto QJOIHQS (pr@fwabﬁybebaut 6.5 to
styrenephosphoni ¢ acid and 0.82 g. (0.005 I\Q
7.5, for at least 2 weeks up to 8 weeks or more up to lifetime.
The AEA and the antibacterial agent can be incorporated
W, in lozenges, or in chewing gum or other products, e.g. by
stirring into a warm gum base or coating the outer surface of a
10 gum base, illustrative of which may be mentioned jelutong,
rubber latex, vinylite resiris, etc., desirably with conventional
plasticizers or softeners, sugar or other sweeteners or
t:arbohydra.tes such as glucose, sorbitol and the like.
The following Examples are further illustrative of the
15 nature of the present invention, but it is understood that the

invention is not limited thereto. All amounts and proportions

are by weight, unless otherwise indicated.

EXAMPLE A
20 poly (beta-styrenephosphonic acid)
A mixture of 18.1 g. (0.1 M) of beta-
styrenephosphonic acid and 0.82 g. (0.005 M) of
azobisisobutyronitrile (AIBN) in 300 ml. of anhydrous
acetonitrile is stirred under reflux under dry nitrogen for 96
25 hrs. The mlxture is cooled and the crude product prec1p1tate is

isolated, flltered, washed with acetonitrile, and air dried.

The crude product is dissc_)__l_ved in aqueous sodium hydroxide (to pH




azobi si sobutyronitrile (AIBN) in 300 m. of anhydrous acetonitrile is
stirred under ref lux under dry nitrogen for 96 25 hrs. The m xture is

cool ed and the crude product precipitate.is isolated, filtered, washed with
acetonitrile, and air dried. The crude product is dissolved in agueous

sodi um hydroxi de (to pH 10 P14957p12psand di al yzed
agai nst water at 3000 Dalton cut of O The retentate solution is reduced to
100 m ., in vacuo, and freeze- dried to yield the purified product pol yner
as a white powdery solid in 0.91 g. yield. Infrared spectrum 1610, 1550,
745 5 ior a}m@adyalﬁzadj agzimnst)vatiedat 3000 D@Bﬂommqoiiﬁjhoﬁ‘bhonat e).
Proton nnr [err] tr,6.4 ppm (H on carbon beari ng. phosphonate); m 7.3 ppm

(aryl andes@mtatiesg @ﬁ:@mlsaxeéuﬁaéufcp A0G0omg . %W% freeze- m6. 2
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‘phosphonate); m,7.3 ppm (aryl and benzylic protons); area ratio
1 to 6. Phosphorus nmr (D,0): m,6.2 ppm. (alkyl phosphonate). u
EXAMPLE B

10 Copoly (beta-st renephosphonic acid/vin 1phosphonic acid)

A mixture of 10.68 g. (0.058:M) of beta-
styrenephosphonic acid, 6.0 ml. (8.4 g., 0.058 M) of
vinylphosphonyl dichloi:ide, .and 0.5 g. of AIBN is heated, with
stirring, under an anhjrdfbus nitrogen atmosphere intermittently

15 for a few hours, then overnight at 80-90°C. The material is
transferred to a beaker with 60-70 ml. of water. A crystalline
precipitate forms as the warm solution cools. The mixture is |
filtered, the aqueous filtrate is diluted to 125 ml. with water,
and the resulting solution is dialyzed vs. water at 3500 Dalton

20 cutoff. The retentate solution is evaporated in vacuo to give
0.600 g. purified acid form of the copolymer. Proton nmr (D20)

G brond. |
bnowsLE-e-se«&d regions at 1. 0 -2.8 (alkyl 11H) and 6.9-7.5 ppm
(aryl, 5H). These data indicate a ratio of beta-
styrenephosphonic acid to vinylphosphonic acid of 1:3 in the

25 copolymer. Phosphorus nmr (D,0) shows two main phosphorus

signals centered at about 23.4 and 29.2 ppm. respectively.
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and thé resulting solution is dialyzed vs. water at 3500 Dalton 20 cutoff.
The:retentate solution is evaporated in vacuo to give 0.600 g. purified
acid formof the copolyner. Proton nnr [err] shows two broad regi ons at
1.0-2.8 (alkyl, 11H) and 6.9-7.5 ppm (aryl, 5H). These data indicate a
ratio of beta- styrenephosphonic acid to]yinyl phosphonic acid of 1:3 in the
25 copol yner. Phosphorus nnr [err] shows two main phosphorus signals
centered at about 23.4 and 29.2 ppm respectively.:.= This invention has

nder st ood that modi { PS8 SRYSERGare HARE (RAPRhITII TRITECEO
skilled in art acertaiheprecernded wmbodindmes and itcepd lofbe hendempetided
Caims. Attentiopnl® dbhfeiedel8ndlbadl AL TR HU- N, SRAGH0.gh ch
clalngman oral conpositron conprising an effective an Lf aque “amount ~of a
substaigtjal |y watkesenskilberd Apneati ewec tanbiepdarcdiuded aydhin :1095- 4% by
10 weight of g@pbébagt eheabhpprhare @da4RNt Which enhances delivery of
said anti bacterial ‘agent to, ang retention on, oral surfaces and an orally
accept abl e vehicle ef%EEFP9é°Polén§BF§°Fﬁg-§£(?Q£ﬂﬁqi¥5§§WQB Eafesnt tRe-
di ssol ve in saliza27e6eff ehiichecaatimgl agueoraloumpdsitibn compaai sl my adn
composition beingefLee; L BALYBIAFRLALAARY &3 QU ibA% a1y water
insoluble noncationic antibacterial agent, 0.005-4% by
10 weight of antibacterial enhancing agent which enhances
o delivery of said antibacterial agent to, and retention
on, oral surfaces and an orally acceptable vehicle
effective to enable the said antibacterial agent to
dissolve in saliva in effective antiplaque amount, the
15 said oral composition being free of polyphosphate
anticalculus agent.
Attention is also directed to our granted GB
Patent No. 2257362, which claims an oral composition
comprising an orally acceptable vehicle, an effective
20 = anti-plaque amount of a substantially water-insoluble
non-cationic anti-bacterial agent and an antibacterial-
enhancing agent which has an average molecular weight
of 1000 to 1,006,000, and contains at least oné
(O . delivery enhancing functional group and at least one
25 organic retention enhancing group, the said agent
contained in the said groups being free from or
substantially free from water soluble alkali metal or
ammonium synthetic anionic linear polymer '
polycarboxylate salt having a molecular weight of 1000
30 to 1,000,000, the said oral composition being free of
polyphosphate anti-calculus agent.
Attention is also directed to our granted'GB
Patent No. 2259856, which claims an oral composition
comprising an effective antiplaque amount of a
35 substantially water insocluble non-cationic
anticbacterial agent, 0.005 to 4% by weight of any.
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Attention is also directed to our granted GB Patent No. 2257362, which
clainms an oral conposition conprising an orally acceptable vehicle, an
effective 20 anti - pl aque anount of a substantially water-insoluble
non-cationi c anti-bacterial agent and an anti bacterial - enhanci ng agent

whi ch has an average nol ecul ar melghtldz 1000 to 1, 000,000, and contains at
| east one delivery enhancing functional group and at | east one 25

organi c retention enhanci ng_group, the said agent contained in the said
groups bei ngnEiRACEREARSr SBhBRCARS A0ent Mbd oy SRNARSSS SMRibl e al kal i

hrret al or analaamilﬂer?yathehec?a?goamlbaMrm moo ntpﬂiqlctﬂi‘atmxy:jat e Isal t
aving a nolecyl ar _wei ght o or a
corrposi-ti ons'ﬁlé ﬁﬁe?reg gf aBof’g; ﬂ‘gypﬁgtcgpgﬁ%l cé’leg-{ﬁcgls agenetéta:A‘f? eRfion is
al so di r ect edabdeothegsaidedncBbratent alo agersosss digsaive | ns an qral

conposi ti Onsﬁi’ﬂ%' §hnanaefeétc%s%van%'1§1@ it He 35&?551 oral
substanti al | non- ¢ tl%ﬁlc antlcbacterlal nt, 0.005 to

I NS
25 by el orESBPORLE1oR BRLPELEReR: TRBARPRARE, AT GRS Ices t he
del i very ofagért satHeaahthbateerdnlagahznicing algemt being faaces, and an

orally accephipls¥gh fhesphbaTL Ke1ko %@,%e'a%nmg Wit s g orial agent

ssolv
formula
"E’ CH2 - ?H +“
PO,H, \)
15 the composition having a pH in the range 4.5-10.

No claim is made to any subject matter claimed in
these three patents.
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saliva in an effective antiplaque anount, the sald or af conp05|t|on bei n
free of polyphosphate antical cul us agent, the antibacteri asl Iﬂ'“ﬁm IIHJ
being a 10 pol y(vinyl phosphonic acid) containing unit

[err]

made to any subject matter clainmed in thesel®ree patents.

15

t he conposition having a pHin the range 4. 5- 10. No ¢lami

A pol ymer sel ected from bet a-styrenephosphoni ¢ aci d honopol yner and

ﬁm

13 CLAI M5 L

copol yners with vinyl phosphonic 5 acid. 2. Bet a- st yrene phosphoni ¢ aci d
honopol yner. 3.  Beta-styrene phosphonloQ%%L¥§V|nyl phosphoni ¢ 10 aci d
copol ynmer. 4. A polymer as clainmed inany one of Clains 1 to 3 in which

the said polyner has a nnlecu

000-1

b
pol ymer as clained int O aifnB° Ym%¥a%$i%???g. rgﬁzg?F?Cgeygeaggégsgggnié
herein.w th ref efeide Homdgul ywnewplaagl copolymers with vinylphosphonic

s

10

15

20

25

30

acid.
2. Beta-styrene phosphonic acid homopolymer.

3. Beta-styrene phosphonic acid/vinyl phosphonic
acid copolymer.

4. A polymer as claimed in any one of Claims 1 to
3 in which the said polymer has a molecular weight of
about 2,000-10,000.

5. A polymer as claimed in Claim 1 substantially
as specifically described herein with reference to the
examples.

6. A method of preparing a polymer as claimed in

Claim 1 comprising polymerizing the monomer or mixture of
monomers at elevated temperatures in the presence of a
radical initiator, mixing the crude polymeric product
with water, adjusting the resulting solution to a pH of
about 8-11, dialyzing the solution against water and
isolating the purified polymer therefrom.

7. A method as claimed in Claim 6 in which the
said purified polymer has a molecular weight of about
2,000-10,000.

8. A method as claimed in Claim 6 substantially as
specifically described herein with reference to the

accompanying examples.



20 6. A nethod of preparing a polymer*as claimed in Oaim1
conprising polymerizing the monomer or m xture of nﬁmﬂm 'Hm ed
tenperatures in the presence of a radical initiator H” Enm

pol ymeric product with water, adjusting the resultin§ sol utidn so a pH of
25 about 8-11, dialyzing the solution against water and isol ating the
purified polyner therefrom 7. A net as claimed in daim6 in which

the said purified poI yrrer has a nol ecul ar’ vvei ght of about 30
2,000-10, 000. 8._ . id as cl aicged C%T ug ntially a?
specifically deseri b BrEPRT whfh r&8F8F é"é‘ to 3 ﬁ’ﬁ%ﬁ??nﬁ‘a anpl es.

% i o pol vy agangéﬁzs&egs'algﬁw En"BELEKCE, M504 2 mothod as ol ained in




