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21 73702 "CONTROL OF DENTAL PLAQUE AND CARI ES" The present invention

rel at.es to control of dental plaque and caries, thereby inproving oral

hygi ene. Plaque formation on teeth is unsightly and . can 5 | ead to incidgnce
of further oral hygiene conditions, such as dental: ¢ari es, qggﬂzgpyipyrept
correl ati on between anounts of plaque and anounts of such fur >
condi tions has not been established. Dental plgﬁue Is a deposit coating of
a nucil agi nous and gel atinoid- 10. type material® on teeth which is readily
produced by and/or invaded by col onies of bacteria. If not controlled, the

nornmal metabolic activity. of npERR$RoPAGFE DERTAR, BIAJY PEduce
vari ous acids such as acetic,—bUryrrc-anéEﬁ%ttrt—atrdgggghggg&nay.react 15.
with the cal ciumof dental enamel resulting in decalcification and denta
caries formation. O her mcrobial by-products may attack soft gumtissue
| eading to gingivitis. Thus, dental plaque. s considered to be primary
cause of dental caries a eZEFeSSPﬁgFﬁﬁ%diﬁﬂﬁjﬁé;ﬁﬁﬁﬁ(ﬁPzﬁﬂP rdt of
dental plaque are edegtalaplaqueodnd eaaliesygithexredyenimprovingsorsl
general ly recogniseg ég Q caused by m croorgani sns such as Streptococcus
mutans. Dietary sucrHee 1's believed to be the princi pal 25. nmateri al
utilized by the S. nutanBlagugl fquaatiesuion tgeth dd dingighly aandinean
subsequent decalcifjsagatdofncEEhRBS ot FUIGHE H (RIS HyPendYediifi Sions,
mut ans gl ucosyl t ransf er ases (GTF% have been _i ndi cated, as a‘Prlnar factor
in adherence of theSHERtaf depbasycardpsot Ridhouaedirect correlation

between amounts of plagque and amounts of such further

f;{ conditions has not been established. Dental plaque _
- is a deposit coating of a mucilaginous and gelatinoid- €.
lU. type material on teeth which is readily produced by
and/or invaded by colonies of bacteria. If not
controlled, the nofmal metabolic activity of these
bacteria in the plaque can produce various acids such
as acetic, butyric and lactic acids, which may react
15. with the calcium of dental enamel resulting in
decalcification and dental caries formation. Other
microbial by-products may attack soft gum tissue
leading to gingivitis. Thus, dental plaque is
considered to be a primary cause of dental caries and
20. gingivitis and reduction and control of dental plaque
. are essential to sound oral hygiene. (
Dental caries is generally recognised to be
caused by microorganisms such as Streptococcus mutans.
Dietary sucrose is believed to be the principal
25. material utilized by the S. mutans in plaque,

resulting in acid production and éubsequent decalcifi-
cation. Glucans produced from sucrose by the S.
mutans glucosyltransferases (GTF) have been indicated
as a primary factor in adherence of the bacteria to

3u. smooth surfaces.



®. Lectins, or hemmgglutinins, generally conprise a |arge nunber of crude
or pu\jfied proteins or glyco- proteins of plant or animal origin which
pave been characterised or identified by their ability to 5. agglutinate
suspensi.ons of red blood cells derived from hurman bl ood or bl ood of other
ani mal s. Lectins bind specific carbohydrates and therefore contribute
significaptiy to the ability of bacteria to attych to various surfaces.
Bacterial ‘surface lectins bind 10. carbohydrates on red blood cells, in
salivary pellicle and on the surfaces of other cells. This specific binding-
I nteraction can be reversed.or prevented by saturating the bacteri al Iectin

sites with proper carbohydr 14 t a

~are sugars nost conmonl y%(?%ng‘%‘; o?l'” @%‘“att%tnﬁ?esof r%ergﬁs“aﬁ?r eaé;&r ganl sns,
notabl'y S. nutans. A@rgepmamier aﬁj@ém qromwrdlfthnotmlatﬁJ@maﬂd%-en
made by inhibiting ieellidd of Qﬁa%t B Sl SO A WHixh HAWEHen

possibly due to the'vitality of °S. nutans when routli nel co tacted with '
food carbo- hydrate§, airta%”(?@é]n Qrerifefitkiiad % S @RS iShibit its
growth and ther &y pigyTitd matd dusq:emﬁonu g Wed iesid add s der1ved

anti m crobi al - caused. si d ffe ve ans. t9. 4 e de
pl aque and assi st % Cpc}l'ozﬂdzlﬂfglb %ofdfre umrngano"enﬁq' czciifél}%as and
gingivitis cont|nuebumdtapenuﬁmclﬂqghuhydnﬁﬁﬁsgﬁﬂd(ﬁhenefQHEEQQRQﬁibﬁﬁe

gen.t al Cagbes and giggindifiich tATPRItd dhd) Al IYPREBadtbd i {d &l e fdn ol
yg ene various surfaces. Bacterial surface lectins bind

10. carbohydrates on red blood cells, in salivary
U/ o pelliclée and on the surfaces of other cells. This
| specific binding interaction can be reversed or
prevented by saturating the bacterial lectin sites
with proper carbohydrate material. Galactose and
15. galactosamine are sugars most céhmonly bound by
surface lectins of oral microorganisms, notably S.
mutans.
Attempts to reduce and control dental plaque
have been made by 1nh1b1t1ng the ability of S. mutans
20. to colonize. However, possibly due to the vitality
of S. mutans when routinely contacted with food carbo-
hydrates, it has been very difficult to effectively
. inhibit its growth and thereby promote oral hygiene,
- - without undesirable antimicrobial-caused side effects.
| 25. Improved means to reduce dental plague and assist in
promoting oral hygiene by reducing dental caries and
gingivitis continues to be under urgent investigation.
In the meantime, dental caries and gingivitis remain
as great problems in the field of oral hygiene.
30.



3. Recently, research has focussed on whether the cell-surface _
~hydr ophobi city exhi bited when bacteria,such as S. nutans adhere to oral_ _
ti'ssues or dental plaque can be correlated to cell-surface hydrophob| 5 3
city exhibited when such bacteria -adhere to hydro- carbons. For instg ce
the article "Inhibition of Bacterial Adherence to Hydrocarbons and ' :
Epithetial Cells by Emulsan", Infection and énnunlty E. Rosenberg, -
Gottlieb and M Rosenberg, Vol . 39, pages 107" 1024-1028 (1983) conpares
the ability of emulsan to inhibit bacterial attachment to hydrocarbons and
to buccal epithelial cells under in vitro conditions. It is reported in
this study that the bacterial -attachnent to buccal 8|thellal cells is-
reversed by 15. sal-i \BEcently s respakRsl has jbappsaed: gneWpethes; thear
i nhi bition underdellnsurixuéhﬁyawﬁphéﬁﬁ¢pu§ éxnesxaéaewuéﬁaaactbbear -
chem cal and phy5| nc udln enu| S{J#catlon mntg ¥ Eocarbons

n patra

t
are described in aC&r$th% tQjgra f‘%ﬁug?a?ﬁ ts to

D. L. Gutnick -and plaque\aan de, c¢tw¢mased4td3@eBDisux234e689d4pﬁﬁ6b®94 25.

4, 311 829 4 7511 F A iritled v;ﬂénBsq‘@cﬁ 520 2P¢a adhere to hydro-

carbons. For instance, the article “Inhlbltlon of
Bacterial Adherence to Hydrocarbons_and Epithelial
Cells by Emulsan", Infection and Immunity, E.

. Rosenberg, Gottlieb and M. Rosenberg, Vol. 39, pages
10. 1024-1028 (1983) compares the ability bftemuisan to -
inhibit bacterial attachment to hydrocarbons and to ' o/
buccal epithelial cells under in vitro conditions.
It is reported in this study thet"the'bacterial
o attachment to buccal ep1thel1al cells is reversed by
15." ‘saliva. It is, therefore, doubtful to expect similar
~inhibition under in vivo conditions. '

Various types of emulsans, their chemical and
physical properties including-emulsification with
hydrocafbons~are'deseribed in a series of patents;

20. viz: United States Patents to D.L. Gutnick and co-
1nventors, ‘Numbers: - |

4,230,801 | |

4,234,689 - o U

4,276,094 ' .

25, 4,311,829

| 4,311,830

4,311,831

4,311,832

o 4,380,504
30. /4,395,353 and

4,359,354,



30. . 4,395, 353 and 4, 359, 354. 4. There has al so been literature

di scussi_ng the pronounced cel |l -surface hydrophobicity of unidentified 5.
ngcroon- ni sms from scrapings fromsupragi ngi val plaque as neasured by
adherence_to several hydrocarbon substrates, particularly the article "Cel
Surface Hydrophobicity of Dental Plaque M croorganisnms In Situ", M
Rosenberg, Judes and Wiss, Infection and 10. Inmmunity, Vol. 42, pages
831-834. (1983). Neverthel ess, based on what is l&own and further research,
'such as is described in the article "Conparative Hydrophobicities of O al
Bacteria and Their Adherence to Salivary Pellicles", G bbons and 15.

Et herden, Infection and.Ilmmunity, Vol. 41, pages 1190- 1196, (1983),
wherein it was shown that although sone oral m croorganisns are indeed
strongl y “hydr ophobic, those m croorganisns inplicated in caries formation
and many responsible for gingivitis are only 20. noderately hydrophobic. In
fact; the authors concl ud@hereAras ullsd een Viditex aganay alisorgsirgg i thee

bet ween t he hydrophohi.cj a ' ' i TN PP

adherence to experi n@rf?é‘%ﬁgﬁél_&%el?,_%ﬁgés%eerrsﬁ%%%ﬁ%f%hty ‘%ﬂ%’%{p}% ?lcfled
inter- 25. actibrs p@pngsnganxﬁmamﬁﬂom<gcqan;nq§nﬂ§pnqﬁnp#agiwsyvah whi ch
bacteria attach 10 t Ak AL Ml by Tifrence M5 s SIS I8y dihddebon

prior art in which particular materials Such as enul sans I ch have_in .
_ ‘substrates, particularly the article “Cell Surface

Hydrophobicity of Dental PlaQué Miéroorganisms In

Situ", M. Rosenberg, Judes and Weiss, Infection and

10. Immunity, Vol. 42, pages 831-834 (1983).

' Nevertheless, based on what is known and further
research, such as is described in the article
"Comparative Hydrophobicities of Oral Bacteria and
Their Adherence to Salivary Pellicles”, Gibbons and

15. Etherden, Infection and Immunity, Vol. 41, pages 1190-
1196, (1983), wherein it was shown that although some
oral microorganisms are indeed strongly hydrophobic,

those microorganisms implicated in caries formation
‘and many responsible for gingivitis are only
20. moderately hydrophobic. In fact.:the authors
" concluded: "Although there was a general correlation
between the hydrophobicity of the bacterial strains
. studied and their adherence to experimental
pellicles, it seems unlikely that hydrophobic inter-
25. actions per se can account for the highly specific
way in which bacteria attach to teeth and other oral
. tissues.". |
~ Thus, considering the prior art in which
partiéular materials such as emulsans which have in
3¢9, vitro effectiveness in inhibiting bacterial adherence



3U. vitro effectiveness in inhibiting bacterial adherence to buccal
epithelial-cells as well as to hydrocarbons due to interference with -
cel | -surface hydrophobic-interactions, the ordinarily skilled researgﬂg
woul d not expect that emrul sans woul dproduce a high level of effectivefiess
in reducing plaque formation and pronoting oral hygiene in other ways;. such
as in.reducing caries formation, partlcularl¥ since m croorgani sns such as
S. nmutans are only noderately. hydrophobic. Adeed at an address titled
"Bacterial 10. Surfaces, Salivary Pellicles-and Pl aque Formation", at the
| nt ernati onal Workshop of Ml ecular Inter- actions in Oral Mcrobial
Adher ence and Aggregation, June 4-8, 1984, Phil adel phia, Pennsylvania, Dr.
B. Rosan asserted@ %a%cﬁ%lr%h’@b?%h%’ 9?&9«5 asvee}lnasotol bydreicarbens

attachment of orgjudagd e:[ﬁ@ei'Peﬁé'ﬁéécﬁiitﬁnéeiELEH?EaEEah hRepRopiie Serious
shortcomngs in the vali OICI? testing faor

rocar | .
'correlatlon\Mtf]kﬂ%ﬁrﬁﬁﬁﬁﬁg#ong g(?&éaﬂarsly HﬁlﬁiPérFeﬁﬁ&rEheGoWGH151985'
20. Bacterial suidticespestl tlvatyemihaﬁheeoamdpﬁbaaue hondBhi QeveRagdEs .

69-76 in S.Eg_Mer BaS|s of Oral

M cr obi al Ad?\e5| O%P%%Y%ﬁ%g%o%‘.‘sf 23?%;?8% %%%BPSI 28§ma ang C. 25.-

1t is an advant ager@ioting mzeebriuygimmt ionother p&zqueSﬁohrram am is :
i nhi bi ted and-or g}, oY1 1 e 1 86 OFBERE: 1bh, 'ﬁaetiaf.&aff%gaggﬁetage of this

i nvention that plaque i's reppved from dental” enane
m1croorganlsms such as S. mutans are only moderately

hydrophoblc. Indeed at an address titled "Bacterlal h

10.  surfaces, Salivary Pellicles and Plaque Formation", .

at the International Workshop of Molecular Inter- \J

. actions'in Oral Microbial Adherenoe.and-Aggregation,
" June 4-8, 1984, Philadelphia, Pennsylvania, Dr. B.

. Rosan asserted that hydrophob1c1ty plays a very- mlnor

159' role in attachment of oral bacterla to. surfaces and

| 'further that there are serlous shortcomings in the
va11d1ty of hydrocarbon hydrophob1c1ty testing for
correlatlon w1th oral condltlons. _ _

. ‘(Rosan, B., R. Eifert and E. Golub, 1985.

20. pacterial surfaces, salivary pellicles and plaque |
formation. Pages 69-76 in S.E. Mergenhagen and B.
Rosan (ed.). Molecular Basis of Oral Microbial
_Adhesion, American Society for Mlcroblology, Wash., QJ
D.C. . '

25. .. It .is an advantage of the present 1nvent10n that
plagque formatlon is inhibited and oral hyg1ene is
promoted. S

It is a further advantage of thls 1nventlon that
plaque is removed from dental enamel, thereby

30. promoting oral hyglene. '



30 promoting oral hygiene. 6. It is a further advantage of the present

i nventjon that caries developnent is retarded. In accordance with certain
of itsia pects ‘the present invention relates to a method for inhibiting 5.
dental Pl aque and pronoting oral hygi ene conprising dispersing an effective
pl aque-i nhi bi ti ng amount of enulsan in water and contacting the aqueous

di spersion of enmulsan with natural or art|f|C|eg dental surfaces. 10.

As mentioned, in spite of its cell-surface hydro- phobicity
characterlstlcs it was quite unexpected that emul san could be effective in
pronoting oral hygiene 'particularly I n conjunction with an oral '
environnment (that is, in VIVO) reduci ng plaque 15. fornmation through

i nhi bi tion of -attachment T QNﬁﬁﬁﬁbeq vaniagR ©F ithe/iRnessAnt he report

[ nhl lr)nf tect | oB -and : mibhﬁ'e]tcn\ttl).o\/xgtha@,catcr'tﬂé@ FRRIDP n{é}&tb 155-ﬁ|ﬂé4:’hhﬂdlﬂééﬁlfses

i nhi bition by emulsan o acteri ac, nt to.buc I thelia

W thout being 20. bound X3 tln}?sceéftfaéé’( C(érfe‘fg agReqts 4 h%ff"ght
that the presence obrze@aﬂtaaimrmtlm l)@dlab:(me ton eemdtdd nfor patmikdi teimg san
to inhibit attaghne fy r fo o) r

gal act osam ne- s%ém Pte Q’I ipl n t%ﬁ%ug)tftroﬁ‘a tf}%é) o?ﬁzgs'gq rf'e q”%n?pqléﬁ&

Al ternatively, enul§aﬁ9ﬂﬂﬁmkxévbe$feﬂnnM§;Hnﬂﬂudnﬂnhqhkamnﬂnﬁapwnﬁa%hed
to dental surfaces. ehuls® in WatREIRRRNQRIMIdt i3y YAY SfudBus Per m t

enul san to be effective wthout saliva being_ableto
dispersion of emulsan with natural or artificial

dental surfaces.
‘10, As mentioned, in spite of its cell-surface hydro-
o/ ' phobicity characteristics, it was quite unexpected
| that emulsan could be effective in promoting oral
hygiene, particularly in conjunction with an oral
environment (that is, in vivo), by reducing plaque
15. formation through inhibition of attachment of'§;
' mutans, for instance, in view of the report in

Infection and Immunity, Vol. 39, cited above, that
saliva reverses inhibition by emulsan of bacterial
attachment to buccal epithelial cells. Without'being

20. bound to a theory for its effectiveness, it is
thought that the presence of a galactosamine backbone
in emulsan may permit emulsan to inhibit attachment
of S. mutans due to the presence of a galactose or
galactosamine-specific lectin on the surface of S.

25...mutans. Alternatively, emulsan may désorb S. mutans
that have previously attached to dental surfaces.
Further, the hydrophobicity of emulsan_may permit
emulsan to be effective without saliva being able to
effect a reversal of inhibition of bacterial

30. attachment. Moreover, lipophilic groups in emulsan



effect a reversal of inhibition of bacterial 30. attachment. Moreover,.
| i pophilic groups in enul san - 7. may di srupt hydrophobic bonds. There
are attached to the gal act osam ne backbone of enulsan fatty acid . '%?i v
derivatives "having C2-C22 chain lengths, with an average of -[err] In Other
words, emnul san provides a 5. polyneric formof an anal og of gal actose
mhich(js specific for bacterial |ectins and gontains groups which disrupt
hydr ophobi ¢ bonds. -The rapidity with which emul san acts upon'S. nutans is,

it is suggested, indicative that both cell-surface 10. hydrophobicity and
gal act osam ne effects may be occurring together. Emulsan is.produced by

Aci net obact er Sp. ( éﬁukk?. | ; L oni L Q¢ '

extracel lular m cmrdgl)-% | poptg‘%/é%%l?z%%? eés{&g%d t’ﬁ}ellg#glggngie:ﬁg%gtefivgg.

Several variants t3fe griaghPsaminderckkane i obdenylsan| dasty(aridthe

extracel lul ar m @tivale iRFed &i&biﬁ@f@?@ifdc_ﬁamppéu ershapigRsahherein
sans

collectively 20. _call edééa'l‘#)hai e oduced Aci net obacter Sp.
St 14

pr
ATCC 31012 and i & ShftSfht 2 whi th PHRST | YRT0P - SBULEARr PERVESRFoReNt S
(herein col |l ®eti palymeatieEdmpot| ahanalbg oot Jahaetosephiehyibl acyl at ed
and partially 0-agyl ated, heter [SA L nggg .25. Laor
amount s of D-gal %ggéaﬁ%nrﬁaﬁﬁ#%%%lﬁ%%%é%m , ‘E‘E‘éﬁgé%g-ﬂfgﬁ?-genm sans
containing at | eadtidndhstuptythydrophekic deondestBre rapiity wirht he
fatty which emulsan acts upon S. mutans is, it is '
'~ suggested, indicative that both cell-surface
10. hydrophobicity and galactosamine effects may be o
occurring together. o A | \

Emulsan is produced by_Acinetobacter Sp. ATCC

'  31012. It is a polyanionic biopolymer'of

.extracellﬁlar microbial lipopoleaccharides and their

15. derivatives. -
_ SeVeral variants of emulsan have been described
as follows: : _ o _ - ' '
(a) the extraéellular microbiél.protein- '

.associated lipopolysaccharides (herein collectively
20. called "alpha-emulsans") produced by Aéinetobacte:"-

Sp. ATCC 31012 and its mutants, in which the lipopoly-

saccharide components (herein collectively called

"apo-alpha-emulsans") are completely N-acylated and ST
_ ~partially O—acylatéd heteropolyéaccharides made up of \*’
25.-'major amounts of D-galactosamine and an aminouronic

N acid, such apo-alpha4emulsans_containihg.ét least 5%
by wéight of fatty acid esters in which (1) the fatty
_acids_contain from about 10 to about 18 carbon atoms;

énd (2) abdut 56% by,wéiéht or more of such fatty "
305 #cids”are composed of_2-hyd:oxyd6dé¢anoic acid_ahd 3~

hydroxydodecanoic. acid;



‘acids contain fromabout 10 to about 18 carbon atons; and (2) about 50% by
wei ght_or ‘nore of such fatty 30. acids are conposed of 2-hydroxydodecanoic
sacid and 3- hydroxydodecanoi ¢ acidy (b) the deprotelnlzed extracel | ul ar
"m crobial |ipopolysaccharides (hereln collectively called "apo-

al pha- enul sans") obtained fromthe al pha-enul sans produced by Aci netobacter -

- Sp. ATCQ 31012 and its 5. nutants, the apo-al p@a-enul sans being conpletely
N-acyl atéd and partially O- acylated het er opol y- sacchari des nmade up of
maj or anounts of D-gal actos- ami ne and an ami nouronic acid, the

-apo- al pha-enul sans containing at |east 5% by weight of fatty acid esters
10. in which (1) the fatby achdSaggpbabinisod aherhedf1hgarPRYLydB16E" DON
atoms; and (2) about, 50% by wei ght  or re of such fatty acids are gonposed
of 2- hydroxydo- dec%h3?2°%¥?ﬂ°% AL 2A8FdkBRYALAEANOPELARRLY FR}lefe 2P0~

deprotei ni zed extraabphat@fulsanoh) abbi@ine@okycncehar allphatBRLEEANS

collectively calle
produced by Acinet

apo- al pha- enul

het er opol y- 20
and an am nouronic aci

oB%%?‘étFe%pgyfa@ M%a' ”gg?énggbwﬁaagphg emul sans

ms Mthgtsonﬁhetepg-alphg+emeﬂsand beaingatbypleteliat ed

Sagel d{z %ecﬁmgﬁd aﬁglgf‘ mﬁ;gﬁgggﬂéegfhgﬁg%?%&e am ne

apo- a ontal nin t han 5%

by wei ght of fatty %%?%P%%%%@% mﬁd%hVEhoﬁlwaﬂﬁé amprptacPisPregptarkosrom
about 10 to about lﬁmﬁaéb@xﬁuaé@r@mﬁa@r&aiclséﬁd;heﬂe25po éﬂ%byemngahsof

such fatty acids a E
3- hydroxydodegﬁP0|c coptgining A fea

&/

15.

20.'

25,

30.

hggrgéydodecan0|c

re conposed o (o]
nP P by weight og fatty ac1d esters

in whlch (1) the fatty acids contain from about 10 to

* about 18 carbon atoms; and (2) about 50% by weight or

more of such fatty acids are composed of 2-hydroxydo-
decanoic acid and 3-hydroxydodecanoic acid;
(c) the deproteinized extracellular microbial

. polysaccharides (héréin_céllectively called “épo—

alpha-emulsans") obtained from the alpha-emulsans
produced by Acinetobacter Sp. ATCC 31012 and its
mutants, the apo-alpha-emulsans being completely

N-acylated and partially O-acylated heteropoly-
saccharides made up of major amounts of D-galactos-
amine and an aminouronic acid, the apo-alpha-emulsans

containing not more than 5% by weight of fatty acid

‘esters in which (i) the fatty acids contain from
about 10 to about 18 carbon atoms; and (2) less than
50% by weight of.such-fatty acids are composed of
2-hydroxydodecanoic acid'and 3-hydroxydodecanoic acid;
(d) the O-deacylated extracellular protein- .
associated microbial polysaccharides (herein
collectively called the "psi-emulsans"”) obtained from
the emulsans produced by Acinetobacter Sp. ATCC 31012




(d) the O-deacyl ated extracel |l ul ar protein- associated m crobial

pol ysacchari des (herein collectively called the "psi-enul sans") obtained
from 30. the emul sans produced by Acinetobacter Sp. ATCC 31012 9. gi'd
its nutants, the protein-free conponents of such psi-enul sans being 7
conpl etely N-acyl ated heteropoly- saccharides nmade up of ngjor armunts of
D-gal actos- am ne and an am nouronic acid and contalnlng fromO 5. 0 1%
by melght of fatty acid esters in which, when?present, the fatty aC|ds.
contain fromabout 10 to about 18 car bon atons; (e) the deproteinized _
O deacyl ated.extracel lular. mcrobial pol ysacchari des (herein collectively

- called 10. the "apo-psi-enul sans") derived from either al pha- enul sans,
bet a- enul sans,  psiamgini s mytapos al Hhe- peotésangree epapbakatemvifsansh the

apo. psi - emul sans el e hing Lehal e0s 1 61 2000 PaCRELUGRATRde UP.

of nmmj or ambunts of - D-galactosan1ne an an1n uronrc aci
cont ai ni ng from 0 farchiabidekimade oap fof t §a her damounts Of Rhgshackhen

Dy Ehe deprogel o ein M dufiodd o6y ad e Sn8Pouhedingal ehoil! BT
‘pol ysacchari dés (&% §;§1Q%HW%&§ﬁ § % $E2REHE epkeEfuLBaNBiFhdeMNEBd from
ei t her al pha- enuhgmasedxﬂzthanﬁaﬁty a@ids ecoh 686, £29R- abplie- EOULSANS, :
apo- beta-enul san s, { he proenul sans being pol y

S¥ut?P% RSy 5392§%§§?

- (D-galactosan1ne/an1no uroni ¢ acl -bi opol ymers in which (1) none of -
t he hydroxy group (e) the deprotelnlzed O-deacylated extracellular

microbial polysaccharldes (herein collect1vely called
10. the ' '‘apo-psi- emulsans“) derived from either alpha- -k;
'emulsans, beta-emulsans, p51-emulsans, apo-alpha- ;
emulsans or apo-beta—emulsans, the apo-psi-emulsans
belng completely N-acylated heteropolysaccharldes
- made up of major amounts of D—galactosamlne and an
~15. aminourcnic ac1d and contalnlng from 0 to 1% by
' welght of fatty ac1d esters in whlch, when present,
"the fatty acids contaln from about 10 to about 18
carbon atoms,
(f) the deprote1n1zed o- deacylated extracellular
20. m1crob1al polysaccharldes (hereln collectlvely called
the proemulsans ) derlved from e1ther alpha emulsans,'
beta-emulsans, p51-emulsans,'apo alpha emulsans, apo-'
beta-emulsans or apo—ps1-emulsans, the proemulsans \‘)
being poly (D—galactosamlne/amlno uronlc acid)
25. blopolymers in whlch (1) none of the hydroxy group
are acylated, and (2) from'none to all of the amino
'groups are acylated, ‘and _
(g) the d1valent metal, ammonlum and quaternary
ammonium salts of such alpha-emulsans, apo-alpha-
30. emulsans, apo-beta-emulsans, beta-emulsans,-apo-psi+'
emulsans and proemulsans. '



are acylated; and (2) fromnone to all of the am no groups are acyl ated,;
and (g)_ the divalent nmetal, anmmoni um and quaternary ammoni um salts of such-
al pha-enul sans, apo-al pha- 30. enul sans, apo-beta-emul sans, beta-eml sans,
'épo-ps?*_enursans and proenul sans. 10. A lexicon of words has been

devel oped to identify and refer to the various types of extracellul ar

m cro- bial polysaccharides and their sem -synthetic deriva- tives which
are derivwed from Aci net obacter Sp. ATCC 5. 310U®.and its nutants. These
words are "emul sans", "al pha-enul sans”, "beta-enul sans”, "psi-enul sans",
"apoemul sans", "apo-al pha-enul sans", "apo-beta- enul sans", - '
"apo-.psi -enmul sans" and "proenul sans", which are defined as follows: 10.
The nane "emul san", whi ClA reéx s dhewdfdy -h$806den | dévsioped UE€ DdehbESP

“conpounds and the exceptional enul.sion stabiljzing activity of.the .

o ont aal v or oquc b Akt €5 Vet ile' 1 pee SE lextidedlraler mimees
extracel | ul ar ni crolbidl Holysatchar adsocamd eché i pohat £+ oot ysoic hde r tes-
produced by Acineto . ALCC : ' L. y
subdi vi ded i nt o the%ﬁﬁ-@?ﬁlﬁa% DEREof S Sba e ol AP%
"apo- enul san", Bhe pH&i% ad itz utanks i vBhesewerds @rek" srbsanst] 20.
nmeani ng "front, has ‘phHanivshis | dsdt{YeRerednse) | Yod MOSRu1sans"”,

deprotei nized |ipo sacchari d tai ned fromthe enmul sans. The nane
deprotel m zed |1 popalestanats der, Wl ainetbls o ihe v aags i

emulsans", "apo-psi-emulsans" and "“proemulsans",
which are defined as follows:
10. ' The name “"emulsan", which reflects the poly-
\/ _ éaccharide structure of these compounds and the
exceptional emulsion stabilizing activity of the
_ biologically produced maﬁerials, was created to
‘identify generically those extracellular microbial
15. . protein-associated lipoheteropolysaccharides produced
by Acinetobacter Sp. ATCC 31012 and its mutants,
which may be subdivided into the alpha-emulsans and

the beta-emulsans. The name "apo-emulsan", the

prefix'of which is derived from the Greek word "amro
20. meaning "from", has been created to identify
' generically those deproteinized lipopolysaccharides
obtained from the emulsans. _
The name "alpha-emulsan" defines those extra-
. cellular microbial protein-associated lipopoly-

.25. saccharides produced by Acinetobacter Sp. ATCC 31012

and its mutants in which the lipopolysaccharide

components (i.e. without the associated protein) are

compleﬁely N—acyiated and partially O-acylated

heteropolysaccharides made up of major amounts of
30. .D-galactosamine and an aminouronic acid, the



.

cellular m crobial protein-associated |ipopoly- .25. saccharides produced
by -Aci net obacter Sp. ATCC 31012 and |ts mutants in which the o
‘| i popol ysaccharide - - conponents (i.e. w thout the associated prote|n’vare +
conpletely N-acyl ated and partially O acyl at ed het eropol ysacchari.des Ahde '
up of major amounts of 30. D-gal actosam ne and an am nouronic acid, the-

11 . Ilpopolysaccharlde conmponents containing at |east 5% by wei ght of -

fatty acid esters in which (1) the fatty acidds contain from about 10 to

about 18 carbon atoms; and (2) about 50% by wei ght or nmore of such fatty 5.

aci ds are conposed of 2-hydroxydodecanoi c acid and 3-hydroxydodecanoi c

acid. It follows, therefore, that the deproteinized al pha-enul san i s naned
"apo- -al pha- enul ddipopollysacaharidga conpanents clsitairingiose beash-530.
cel I ul ar m crobi My 3 @;q._cg wlhpen d u y

Aci net obact er- Sp%A'I%rC%tggllofgs;f%E% gg:rrudt ants ,?/s;%' ch t ﬁ Pﬁ) PeRé EQQtP

I'i popol ysacchar i 88idgnsonésdan Eraom ﬁﬁqqﬁnkotWRaQEQR%H%ﬁeﬁPiﬁQﬁe?ﬁ?mﬁre

conpl etely N-acyhadedq29ndbpat! is0y byomdrﬁﬁ&fmﬁ@ply@wcf@ct 5 rides
made up of ngj or angunts of D-g@%gggﬂf ne and anm nour oni ¢ aC|g -t he
| i popol ysacchari 8* S3SRe FCEEPPS i%;qﬁﬁﬁ?* ARt HE ¥ fatty
acid esters in vvﬁn—hhrd(rlo):yﬁbde‘caut mcaqisi.comtalfolﬂrmm.ablm&rdfbta, about 18
car bon at ons; g g%) lh S§d tiﬁ’l c‘p? t.y ids are
~conposed of 2- hy roxy ecanoi c acﬁféa% epro nlzed¥ ﬁéﬁ san is
naned "apo- beta afphaggmulsan”. _
~ The name “beta-emulsan defines those extra-
10. cellular microbial pro;exn—asSociated lipopolysac- .
~ charides produced by Acinetobacter'Sp. ATCC 31012 and
its mutants in which the l1popolysacchar1de components

(i. e.,wlthout the. assoc1ated protein) are completely
N—acylated and-partla;ly,o—acylated heteropolysaccha-
15-_'rides made up of majorzamounts of D-galactosamine and.
an aminouronic acid, the lipopolysaccharide componenté
containing less than 5% by weight of fatty acid _
esters in which (1) the fatty acids contain from ' i
. about 10 to about lS_carbon?gtoms:'and (2) less than -

20. 50% by weight of such fatty acids are composed of
2-hydroxydodecanoic acid. The deproteinized beta-
emulsan'is named.“apo-beta-emuISan“ _

_ The name ps1-emulsan defines the O-deacylated . \J
_extracellular proteln—assocxated microbial polysaccha-

'25;  rides obtained from the emulsans, the protein-free
componenté of éuch psi—emulsans being completely N-
acylated'hetéropolysaccharides made up of major
amounts of D¥gélactosamine and an aminouronic acid
and containing from O to 1% of fatty acid esters in

- 30.  ynich, when present, the fatty acids contain from



The nanme "psi-enul san" defines the O deacyl ated extracel |l ul ar

prot eiy-associ ated microbi al polysaccha- 25. rides obtained fromthe

enul saRs, the protein-free conponents of such psi - emul sans bei ng conpl etely
N acylated. heteropol ysaccharides made up of major anmpunts of _

D- gal act osam ne and an ami nouronic acid and containing fromO to 1% of
fatty acig esters in 30. which, when present %he fatty acids contain from
12. about: 10 to about 18 carbon atons. These p} tein-free conponents are
‘naned "apo-psi-enul san", regardless of how they are prepared. The nane
"proenul san" defines the deproteinized 5. O deacyl ated extracellul ar

m crobi al pol ysaccharide in which the pol y(d-gal act osan ne/ am nouronic

aci d) biopol yners arabaifarktts iakehtbyld 1garker atomse hPhesxypypbeps-Boeag

acyl ated; and (2) frpioiéntd ftd A{ndd e 5609 L OWPEsDE* NOr 8GAL A1 E8s Jhe
10. proerrul sans have no enulsifying activity.” The bioenul sifiers which

were i.nherently for AW i Hhek %¢ RIRRATSdr k concerning the growth of RAG 1

on crude.oil or hexadecarnmhéveigmdelpr SemhEsds" d&fiWeshthdedeproteinized
|'i popol ysacchar igde q9 aln

b i gh f.of
acid esters. Thé “bets- e]g%ﬁ]%‘? ‘?’letell:%‘?%]r% h%ﬁemﬁiﬁébkﬁ?ﬁﬁé?%%a%%ﬂﬁgié%am
" pr ot oenul san", the meﬁhmbftmlmlly@dmla/@uoéame heekombe da¢id) |

"r'reani-ng “fi r.st %%&1% s%;qes Md%p@gpl cye&,t f) CIQ No£0¢ he NANME
neoemnul san” the pre avi ng derive rom-t err] rreanl ng
"new'. Because the droxy groups being acylated, and (2) from hone to |
all of the amino groups being acylated. The -
10. proemulsans have no emulsifying activity.
_K«/ : : The.bioemulsifiers which were inherently formed
in experimental work concerning the growth of RAG-1
‘on crude oil or hexadecane were.beta—emulsans, in
which the lipopolysacpharide contained from 2 to 3
15. percent by weight of fatty acid esters. The beta-
emulsans, therefore have been given the common name
!protoemulsan”, the prefix of which is derived from
the Greek word "Tr'ojcﬁ‘@“.meaning “first".
The alpha-emulsans have been given the common
20. name "neoemulsah", the prefix having derived from the

Greek word yéﬁs meaning "new". Because the psi-

~ emulsans have only about one-half the emulsifying
activity of the alpha-emulsans, the psi-emulsané have
been given the common name "pseudoemulsan"

25. - As used herein, the term "Acinetobacter Sp. ATCC

31012 and its mutants" refers not only to the
organism (i.e. strain RAG-1l) and its spontaneous and
chemically- and physically-induced mutants and
recombinants which produce emulsans, but to all micro-

30. organisms (whatever_the_genus)'derived by using



emul sans have only about one-half the emulsifying activity of the

dl pha- enul sans, the psi-emul sans have been gi ven the common nane oo
"pseudoenul san". 25. As used herein, the term "Acinetobacter Sp /ATCC ,
31012 and its nutants” refers not only to the organism(i:.e. strain RAG 1) -
and its spontaneous and chenically- and physically-induced mitants and -
reconbi nant s whi ch produce emul sans, but to atl mcro- 30. organisns

(what ever the genus) derived by using 13.13 econbi nant DNA .t echni ques to
insert genetic informa- tion fromstrain RAG 1, and such nutants which are
responsi bl e for the production of the bioenulsifiers into the DNA-based
genetic code .of such "reconbined 5. nicroorganisns such that they are
‘capabl e of bio- syethebinant &Nshaexhrizares to inﬁer&wg%F@mSc(bﬁfbhﬁaa
apoenul sans) , dep n 0 I e carbon ce_used to
grow t he organi sm %E#ulggé% |r§r'1c %,S,P\%'Elao %f :?B dnuttas tc"ha ‘i‘c? 2r90. )
istics are descrlSséppnsﬂhéﬁsémer&maJRSOanﬁﬂqn;Qi)thﬂrbxnemntslflers

co-inventors set &aebhtaaoma-ﬂaeeae\g@r@tﬂcoraaa e i) fod i isggl " the

present inve %I on to pronote oral ¥)gl ‘ene; san | s an

exanpl e of ‘a artP&GFaPI‘ﬁaQ’F'isé'ét mas"arf- an Et’lﬂa gaeraRle Lhibier present
i nvention, a pl aqsyntnbsbzunggaawamemsemd D Bet dHSTREY Sk | foragge. A

G sper oed omul sanaonapunaang) . BsRORARE, Gert GRR B fRRRY ﬁ%ﬁ'ﬁ?ﬁﬁf@e
amounts may carbon source used to grow the organzsm.-
Emulsan in its varlous forms and its character-
10. istics are described in the ‘several U.S. patents to. . ;
Gutnick and co-inventors set’ forth above. | o o
- o o ' ° ' The several forms
are sultable for use in the present inventzon to
_ promote oral hyg;ene, Apo-alpha-emulsan is an
15. example of a partieularly'effective'emulsan.
In the practice of the present invention, a
“plaque-inhibiting amount of emulsan is dispersed in
water. A minor amount of (less than half) undissoived.
- - emulsan mey remain or the dispersed emulsans may be .
' 20. completely dissolved. Typical effective amounts may
- be as little as about 0.05% of dispersed emulsan ih._
water and as much as about 10% or more, preferably-.
about 0.1-3% and most preferably about 0.25-1%. NS
‘Under normal ambient mouth cleaning or mouth
25, rinsing conditionms, the emulsan'solution is'cdntacted
© with dental surfaces. This may be done dlrectly in a
mammalian oral cav1ty or mouth on natural or
artificial dental surfaces, that is on teeth or
dentures, in the preSence;of saliva or on artificial
30. dental surfaces when removed from the oral cevity.



be as little as about 0.05% of dispersed enmul san in water and as nuch as
about 40% or nore, preferably about 0.1-3% and nost preferably about

0. 25- 1%, Under normal anbient nmouth cleaning or nouth 25. rinsing
conditi.ons, the emul san solution is contacted with dental surfaces. This
may be done directly in a mammalian oral cavity or nouth on natural or
artificiaj dental surfaces, that is on teeth 0f4 dentures, in the presence
of saliva-~or on artificial 30. dental surfaces When rempved fromthe ora
cavity. 14. This procedure results in substantial reduction in _

pl ague-filmal ready present on.the dental surfaces as well as reducing the-
tendency of plaque é@}forn1or 4 formon such surfaces,. marked reduction
in the presence of %ﬁﬁnq%ﬁq¥¥§n*%r%ﬁﬁiﬁ##%h%lsﬂ%ﬁu%klgp ht ans
(a facul tative nicrqeirapane-sidLm el BEoDyMAnysdige SorgniKé C&éék?ti)]: Oél@ﬁf&&taé)‘;as
oral hygi ene such a aries formati al i va no e -
requi rgg for enul saﬁ"e'f%i %d 41‘9%4&; AR ?‘&R%‘h% "t%%a‘?r re-
surfaces:. Moreover, fgum Q@sﬂl&h sur tadas,. manﬂmﬂgasdmts;on;mh ttse S. '
sangui s, sali va5mulﬁerggm§g fSElady Orgﬁ@lf UH]&%%“H&&; i san to

inhibit attachnent to saliva-coate surtaces her va woul d not
interfere with deta@if@hdbHiScnutansla fﬁ%ﬁﬁkﬁ%ﬂl%ﬁumkﬁﬁﬁprg¢nhﬁ%brﬂ@®ce

with an aspect of . thedomganiyion éﬂyi'fﬁlléarﬁf Qitshask Sortl it abr DI er%?é:h@n
oot hpast e’ or mout hygah, CURL Y & RhEHE LN EL A ATRYN ©f

Saliva may not be requlred for emulsan to
10. inhibit attachment of §S. mutans to dental surfaces.
L/ S Moreover, with respect to other microorganisms, such

as S. sanguisg, saliva would not effect a reversal of

the ability of emulsan to inhibit attachment to

. saliva-coated oral surfaces. Rather, saliva would
15. '

' not interfere with détachment of §. sanguis from oral
surfaces. -

In accordance with an aspect of the invéntion,
there is provided a dental preparation toothpaste or
mouthwash comprising a plaque-inhibiting amount of

20. .emulsan and a dental vehicle containing water in
sufficient amount to dissolve the said plaque-
inhibiting amount of emulsan, the said vehicle
fﬁrther containing a humectant and gelling agent when
the said preparation is a toothpaste and a non-toxic

25. alcohol when said preparation is a mouthwash. |

In a toothpaste, the liquid and solid vehicle
materials should necessarily be proportioned to form
‘a creamy or gel mass of desired consistency which is

~ extrudable from a collapsible lined or unlined
30.

aluminium tube, lined lead tube, laminate tube,



20 enul san and a dental vehicle containing water in sufficient anount to
di ssol ve'the said plaque- inhibiting anount of enul san, the said vehicle

o

further containing a hunectant and gelling agent when-the said preparggron .
is a toothpaste and a non-toxic 25. .al cohol when said preparation is af .
mout hwash. In a toothpaste, the liquid and solid vehicle materials should
necessqfily be proportioned-to forma creanygor gel mass of desired

consi st&ncy which is extrudable froma collapsible Iined or unlined 30.

alum niumtube, lined |ead tube, lamnate tube,  15. mechanically -
oper at ed di spenser or pressure operated dispenser. - In general, the |liquids.
in the dental cream wat er and hunectant, such as

W lJ conprise chief !
gl ycerine, sprmiﬂﬁ?hﬁﬂ%ﬂﬁ&iﬁkfgﬁﬁiﬁﬁgd$¥38f9§e§.°EtH§FEﬁBr§I?EGFPte§1 |
i ncl udi ng SU|teﬂﬂ&iSpsnannun.rnxgememal.Jtheslﬂduﬁﬂsagﬁouheuaughhllto uie a
m xture.of both t S eri r sorbital . .The -
total liquid Con?@%%ﬁﬂﬁ :Sé%gggf#égﬁgﬁgﬁgh?'§%§¥§@éﬁ§eﬂéwﬁﬁga ’tﬁgq '
formul ation. |t dss ghydening, tsorkktal gepropyleagenglycolherdpolgt cream
~the natural s SHYRINE IYBLRNY QRAIKE I8 EEEL, ninfothhboh MDSS, gum

tragacanth, sodi um car boxymet hy] cel I ul ose, ponV|n¥I-p rro one, starch,
and the like, us®AYPLSSy anttisis ARNARLAGLPYS BBvR 1 1YoFByUGRRI B8ht, and o
preferably about mixtwr% @f tBetH (Fakentand. a IMibéSEAn€aBuaRSast i N

thickening the coRASIA ol B0l O AL Slot i ] 85018930 d80 2k 11
generally be about 20-75% by weight of the - |
10. formulation. It is preferred to use a gelling agenﬁ
in the dental cream, the natural and synthetic gums ._ \uo/
and gu?—like_material,;e;g._I:ish moss, gum
_tragacanth, sodium carboxymethyl cellulose, polyvinyl
- pyrrolidone, starch, and the like{.usually, in an
15. amount_up to about  10% by weight, and preferabiy
| about 0.5-5% of the'formulation. .Emulsan can assist
~in thickening the composition. '
- In order to assist in cleaning of dental
surfaces, toothpéstes'also_typically contain a water-
20. insoluble polishing agent. There is a relatively
iarge'number of such materials known in the art.
~ Representative materials include, for example,
insoluble_sodium'metaphosphate, dicalcium phosphate T
- dihydrate, anhYdrous dicalcium phosphate, caicium  ~/
- 25. carbonate,-hydratéd alumina, silica or'béntdhite}
- including suitable mixtures thereof. In general,
- these polishing agents will comprise a major propor-
tion by weight of the solid ingredients. The B
. polishing agent content is variable, but will
- 30." generally be about 20-75% by weight. |



Surfaces, toothpastes also typically contain a water- 2U. insoluble

polishing agent. There is a relatively large nunber of such materials
nown i the art. Representative materials include, for exanple, insoluble

sodi um et aphosphat e, di cal ci um phosphat e di hydrate, anhydrous dical ci um
phosphat e, cal cium 25. carbonate, hydrated alumna, silica or bentonite

I ncludi'-ng suitable m xtures thereof. In genera t hese polishing agents

Wi || conprise a major propor- tion by weight of the solid ingredients. The

- polishing agent content is variable, but will 30. generally be about

20- 75% by wei ght . 16. In a nout hwash, the non-toxic alcohol is typically

present in an anmpunt of out 5-25% by wei ght. The al cohol conponent of a

‘mout hwash is a 5. non-toxtR® 2IBQRENWRSRN BBe| BRRTERRAEI 2bFOBPRaRSI

preferably utilizingtgieheally ngressponent anVanchnel 60 AbHGEI 5R28% by

fl avouri ng agents. Thgffhﬁlavouring agents are used in an anount between

about 1% and 2% of th otal al cohol content of the nout hwash. 10.

Vari ous adj uvant nateri alBheanléehéhcoopponerntl ©0fi 3unbutiewash pseparati ons.

Added materials 81 tienl@sRad adi 0ondl! SBcA% 801 sSPPSbARLL bt Ve BN REEE! Y
effect the properties and characteristics can be Surtably sel ected and used
in proper anount depRFRFSEARLY Wepbhizhea pderatur tngt gpeprerept spwhkachoalso
Such materials may bgunselbmsasof LdVYSusisghagenes|| arneseng1oibsriggg. Oils
of spearnlnt,_pepperégé%ts are used in an amount between about 1% énd 23
of the total alcohol.content of the mouthwash.
10. Various adjuvant materials can be incorporated
“&/ o "~ in such dental preparations. Added materials in the
‘formulation which do not substantially adversely
effect the properties and characteristics can be
suitably selected and used in proper amount depending
15. upon the particular t&pe of preparation. Such
materials may be used as soluble saccharin,
flavouring oils (e.g. oils of spearmint, peppermint,
wintergreen), colouring or whitening agents (e.qg.
titanium dioxide), preservatives (e.g. sodium
20. ©benzoate, etc.), menthol aﬂd the like; Various other
- materials can be added such as surface-active agents,
e.g. sodium lauryl and Cjg-C;g fatty acid amides of
amino carboxylic acid compounds,-typically'sodium
lauroyl and palmitoyl sarcosides. Nonionic surface
25. active agents such as block copolymers of polyoxy-
ethylene and polyoxyprobylene can be employed,
although emulsan can also suitébly provide their
effects and reduce the need for their piesence.
Other suitable materials are éhlorophyllin and

30. various ammoniated ingredients, such as urea,



W ntergreen), colouring or whitening agents (e.g. titani um di oxide),
preservatives (e.g. sodium 20. benzoate, etc.), nmenthol and the |ike. .
Various other materials can be added such as surface-active agents,’ qyﬁ
sodium | auryl and [err] fatty acid ami des of amino carboxylic acid ~
conpounds typical ly sodi um | auroyl and pal mtoyl sarcosides. Noni oni ¢ _
surfacQ 25. active agents such as bl ock copgkyners of pol yoxy- ethylene and
pol yoxypr opyl ene can be enpl oyed, although enul san can al so suitably
provide their effects and reduce the need for their presence. O her
suitable materials are chlorophyllin and 30. various amoni at ed

| ngredi ent s, Suchy peetefun ondbondt8TURA' HTLENOIANGhS ARG M Xt ur es

thereof . The prepar Trons su contain a fluortine-containing
conpound having a bene‘i‘helatepatectlooa shétekly any Algicereondfairhea or al

cavity, 5. e.g. fﬁﬁS}ﬂH&LQBneéxﬁﬂﬁ Eoﬁ?bugh'h5%1h %PanQQQdQ%QIECt'O” of.

- the teeth agai nst decaé ereo I ncl ud dium fluori-de, stannous
fluoride, potassi®hfef o?PdEhepSP5§sPﬂﬁ1§Y8Hﬁ8&s°ﬁl&Bﬁlﬁga@SﬁP?RFWW 'sodi um

‘hexaf | uor ostannate.g st afaoHGt£6h06E- eithelf Isumhbda,ltsrocihua\cfﬂduarnaZI rconate,
and sodi um nono- fluoro hosphgtgh t gg naterlg whi ch_di ssqci ate or

rel ease fluorine-ROAEEFHIRE P Pn-Ratar 29840 b?? Ay bEXGR in an
effective but nonthexeofaibchudeusoditip ﬁﬂubrudehesmamyewﬂ faloorxtide 01 to
1% 15. by wei ght ﬁ%t59§188”E9§b£i82 baseds88 uhn et ¥RhRksS Fridira od uorine

content thereof.
(SnF3KF), sodium hexafluorostannate, stannous chloro-

- 10. fluoride, sodium fluorozirconate, and sodium mono-
fluorophosphate. These materials; which dissociate \w/
- or release fluorine-containing ions in water,
suitably may:be'present infan effective but non-toxic
amount, usually within the range of about 0.0l to 1%
' 15. by weight of the composition based on the water
soluble fluorine content thereof.
_ The present invention may be put into practice
in various way and a'number of specific embodiments
will be described to illustrate the invention with
20. reference to the accompanying exahples.- It is to be
- understood, hbwever, that the invention is not to be'
limited to any specific form of materials or
conditions set forth in the examples, but is limited -'QJ
solely by the description in the specification and '
25. the appended claims. All parts are by weight unless
otherwise specified. _
| EXAMPLE.L
In vitro tests _ | |
_ The ability of emulsan (apo-alpha—emulsan) to
30. remove S. mutans. £rom in vitro plaque is compared




The present invention nmay be put into practice in various way and a nunber
of spegi.fic enbodinents will be described to illustrate the invention with

0. rekgrence to the acconpanyi ng exanples. It is to be understood,

owever, that the invention is not to be limted to any specific form of
material s or conditions set forth in the exanples, but is limted solely by
the descryption in the specification and 25. .the appended clains. Al
parts are“by wei ght unless otherw se specifiedﬁ'EXANPLE 1 Invitro tests
The ability of emil san (apo-al pha-emul san) to 30. renpbve S. nutans from
in vitro plaque is conpared  18. with the ability of gal actose to do the

same by the 3 ass Slide Plaque Assay nethod. The nethod i.s the nodified
‘met hod of Evans et H1Ehjdhenabiditye afygadactase, ta/gie by s@me hipddhs,
559-567, (1977), whicahssagilide Paague Bisabidddnodnf many oral streptococc

(el g S, e ans) oA utd LU a4
5.0 m of Todd-Hew Bﬂ'BfT@tulrn(aBBb)f DentaduRelsemrcthad Malth 580 (Aler g V) .
el i Cont s SRS Totonth SR A AR WSl ge
on the slides as th®apycEEAla s§rentaseced: ddgaludings S. mutanmje &9 jaftherg e
renoved fromthe grew g13Rd &¥ well as oral surfaces. In the modified
' method, the organisms are inoculated into broth tubes
containing 5.0 ml of Todd-Hewitt Broth (BBL)

| 10. supplemented with 5% sucrose (w/v). Each tube

KJ contains a uniformly cut and cleaned glass microscope

. slide. Tubes are incubated anaerobically at 37°C for
40-43 hours and plaque forms on the slides as the
- bacteria grow and metabolize.

15. The slides are femoved'from the growth medium,
rinsed for 20 seconds in an agitated buffer to remove
.loosely bound plaque and placed in tubes containing
either control (phosphate buffered KCl, pH 6.8) or
treatment (emulsan) solutions. Control and treatment

- 20. tubes (with slidés) are places on a rotary shaker at

| 200 rpm at room temperature for the time indicated.
Slides are then removed from the tubes, rinsed and
transferred to tubes containing 1.0 N sodium hydroxide
which strips remaining plaque from the slides. The

25. optical densities of the resulting sodium hydroxide
suspensions are individually measured at As4g
(abSorption at wavelength 540 nanometers) using a
‘Beckman Model 25 Spectophotometer. The treatment
values obtained are compared to control values to

30. approximate the amount of'ig vitro plaque removed'by
the treatment. At




rinsed for 20 seconds in an agitated buffer to renove | oosely bound pl aque
and placed in tubes containing either control (phosphate buffered KCI1,. pH
6.8) or treatnment (enul san) solutions. Control and treatnent. 20. tub@g/ +
(with slides) are places on a rotary shaker at 200 rpmat roomtenperature
for the time indicated. Slides are then renpved fromthe tubes, rinsed and
transferred to tubes containing 1.0 N sodium hydroxide which strips '
remai ni‘ng pl aque fromthe slides. The 25. opf.cal densities of the

" resulting sodi um hydroxi de suspensions are individually neasured at [err]
(absorption at wavel ength 540 nanoneters) using a Beckman Mdel 25

Spect ophot oneter. ‘The treatnent val ues obtai ned are conpared to control

" val ues to 30. apDéQ!thBt eepmcamunbe&f tireatien® Reausiamuted by the

treatnent. At replicates per treatnent per frial are
perforned to n1n|ﬁ?§£°55?aaFPoH1§ﬁBﬁ§esVF&&? LA ameng ¢ Eﬁ%ﬁylven in Table

1 below. TABLE 1 5. The results a@egaaHMraMI@nbmuleﬂemmma of Additive
Ti me of Reduction of Additive in Weherg 3 Contact S. mutans
pl aque Galacﬁg . 5% 2 hours— . 31% Gal actose :
10% ur s  pooPBgentAdsismpha- enulsan - . 0.1%
30 m nutes ABQ?’EHEHE&n p§ fdRdkdveat edidge Rt n I@ﬁQHﬁiiﬂﬁrQﬁlon in
ipater | o . ofQREICE

vitro to achi eve ec S. mutans plagque

Galactosg s 5% © 2 hours 31%
- Galactose 108 2 hours | 66%

10. Apo-alpha- - '
emulsan 0.1% 30 minutes 83%

- Emulsan is demonstrated even in’ low concentration
in vitro to achieve greater effectiveness_in-removiﬁg
i5. S. mutans plaque much more quickly*than does
galactose. E ' _
In a further test using the Glass' Sl1de Plaque
Assay, 1% apo-alpha-emulsan reduces S. mutans
6715WT13 plague by about 71% after 2 hours and also
20. effects reductions of about 62% and 63% in plaque
formed by S. salivarius SS2 and S. sanguis FC-1,
-respectively (although it does not measurably reduce.

-S. sanguls 34 and S. mitis plagque in thxs assay) o 1“;
o | | . EXAMPLE 2 | |
25, In vivo tests

A streptomyc1n—res;stant strain of S. mutans
1(6715 41) was used to infect the mouths of hamsters
prior to the study. One of the groups, however, is
inoculated with the S. mutans organisms pre-treated
30. With apo-alpha-emulsan in order to determine whether
the lectin-carbohydrate bonding mechanism, blocking

!



*15. S. mutans plaque nuch nore quickly than does gal actose. In a further
test ysing the dass Slide Plaque Assay, 1% apo-al pha-enul san reduces S.
.mut ans_6715W13 pl aque by about 71% after 2 hours and also 20. effects
‘reductions of ‘about 62% and 63%in plaque forned by S. salivarius SS2 and
S. sanguis FC-1, respectively (although it does not neasurably reduce S.
sanguis 34 and S. mtis plaque in this assay)20EXAMPLE 2 25. In vivo tests
A streptonycin-resistant strain of S. nutans (6715-41) was used to infect
the mouths of hamsters prior to the study. One of the groups, however, is
I noculated with the S. nutans organisns pre-treated 30. wth :
apo- al pha- enul san i r Lhe et I h Q- dt ate
bondi ng mechani sm %eﬁ?ﬁ%ﬁg gg%sé??ﬁ f@%t%gsé?§§§'oﬁ8%%§ g?éggggnég%ould
‘prevent its adhererREeyeree} at Iepgubatbionecatedayceon €preforutbsseve

days. The groups ingidé@ssiveyaays. CFREPgPLABET iR thel stuaynaedkated with
S. mutans 6715-41 apd given 1% enulsan in the drinking water. 11. '
| nocul ated with enﬂgsﬂgiéiﬂﬂﬂiﬁated S. mutans 6715-41 and given water to

drink. 111. Wet-er cbntrolpocubstiédtwithi $h Hutans a6215745- 44d GDven AR
groups are fed the Keyes_2000_ caries:pr Fuc ng_diet, After three weeks,
five hansters from each %ﬁ%ﬁ%?%fﬁnséggig %%%}g?h%a%Sﬁér j aws renoved,
pl aced II. Inoculated with emulsan pre-treated S. mutans

6715-41 and given water to drink.
III. Water control, inoculated with S. mutans 6715-41.
10. A1l groups are fed the Keyes 2000 caries-producing
\_/ | diet. After three weeks, five hamsters from each
group are sacrificed, the lower jaws removed, placed
in buffer, sonicated fdr 25 seconds to disperse
plaque and plate counts made. S. mutans is counted
15. in a selective agar medium further supplemented with
Streptomycin to retard the growth of other bacteria.
-Total aerobes are also counted to give an indication
as to effects on total plaque organisms. The evalua-
tion is repeated after five weeks and nine weeks. In
20. the five-week and nine-week evaluations, the lower
| jaws are scored for caries. The results are set
forth in Tables 2, 3 and 4:

_ _ ) ~ TABLE 2
-/ _ ' % Reduction in S. mutans
25. _ Compared with Control after
Group ' | 3 weeks . 5 weeks 9 weeks:
I _ | '
Emulsan Drinking : 51 77 41
I1

30. Emulsan Pretreatment 61 0 - 26



in buffer, sonicated for 25 seconds to di sperse plaque and plate counts
made. S.- nutans I's counted 15. In a selective agar nedi um further -
-suppl enented with Streptonycin to retard the growth of other bacterla\zf
Total aerobes are also counted to give an indication as to effects on total
pl ague organi snms. The evalua- tion is repeated after five weeks and nine

-meeks,‘ln 20. the. five-week and ni ne-week valuatlons the lower jaws are
scored for caries. The results are set forth'in Tables 2, 3 and 4: TABLE 2
% Reduction in S. mutans 25. Conpar ed mnth Control after
G oup 3 meeks 5 weeks = 9 weeks | Emul san Drinking
51 77 .- 41 |11 30. | Enulsaa Preireatnent 61 - '
0 26 _TABLE 3 % Reduction in Tot&E bes Conpared with Control
after G oup : 3 Redintiord isedctal PQanIcﬂﬂé@ 5. | Enul san
Drinkin ' 56 2 | san Pretreat nent
70 J 0 '35 10. 6@mpared with d°né§gi “SHBLE 4 % Reduct i on

in Caries Cbnpareﬁ_ﬂEEh Cbntrol after Grodpweeks ' 5 weeks 9 weeks5
weeks 9 mqus I : : S _

Emulsan Drinking: 56 66 52
£mulsan Pretreatment ~ 70 0 35
0. . - : . TABLE 4

$ Reduction in Caries
Compared with Control after

. Group - o : ' 5 weeks 9 weeks

. I (Emulsan Drinking) = 48 63
- 15. II (Emulsan Pretreatment) 42 47

The results show at 3 weeks, 51% less S. mutans
in Group I and 61% less in'Gréup II’Compéfed with the
water control (Table '2). Reductions in total gerdbes

20 are 56% and 70% respectively (Table 3). After five
‘Wweeks, the S. mutans count is reduced by 77% (Table
2) and total aerobes by 66% (Table 3) but only in _
-Group I. _Group'I'is found to have 48% less caries | K}
than the control and Group II 42% less (Table 4).

' 25. These results are statistically significant. : _

fAt the final sampling after nine weéks (Tables 2_'

and 3) reductions of 41% and 52% are obtained for S.
mutans and total aerobes respectively in Group I and

_ 26% and 35% in Group II. The reduction in caries in

30. Group I is 63% and 47% for Group II (Table 4).



I (Emul san Dri nki ng) S 48 63 15. |l (Emul san
Pretregat nent) 42 47 The results show at 3 weeks, 51%
.less S mutans in Goup | and 61%less in Goup Il conpared with the water
“control (Table 2). Reductions in total aerobes 20 are 56% and 70%
respectively (Table 3). After five weeks, the S. nutans count is reduced:
by 77@6(Tab|e 2) and total aerobes by 66@6(Ta9%e 3) but only in Goup I.
Goup | i*s found to have 48% | ess caries than™fhe control and Goup Il 42%
- less (Table 4). 25. These results are statistically significant. At the '
final sanpling after nine weeks (Tables 2 and 3) reductions of 4196and 52%
are obtained for S. nmutans and total aerobes respectively in Goup and
26% and 35%in Goup |I.THRecPRELEELORS] Arewr £BéS| ALYy ageolpat #& 63% and

-i;}bfo[ G oup IL (Labhfséh in tRe. dfb?FEQQChHQeQHSsLéQ&bhhhSeShﬁdy are %hat
o emul san in the driogkinp s, ef fectiyve reducin ers o
both S. nutans and 6?%8?1§8m§%853Pﬂbﬁ§ﬁsP g ﬁe——ﬁggﬂge ﬁeﬁ?gb

‘mutans 5. with enulaenohé301neﬂamsserhpmaqnenbePrendeaemeaqueﬁtBx mmtahs

aer obes (sum(ag to i@ﬁ QHQTQLRUQlESSPeaﬁéegeEh e w@g?;) ghere s a

consequently | darqge Gecreqse TR cari prem se t hat
emul san acts by bre@knﬁgqvﬁetbzctetﬁélaQGObEecﬁSnbdacbohpdtége399n919ﬁé

possi bly, the hydroreghebi 4£bapdeivhi fBeRk)OW PREERT 8 hOCBABREReHR 1Y 2
‘surfaces. EXAMPLE 3
large decrease in caries. These results fit the
"premise that emulsan acts by breaking the bacterial

10. lectin-carbohydrate bond and, possibly, the hydro-

U : phobic bonds which allow bacteria to adhere to oral
surfaces.
EXAMPLE 3

In vivo tests

15. Further evaluatlons are done in tests on ,
hamsters by swabbing hamster teeth twice per day with
water control; 0.055% aqueous solution of caries
preventing sodium fluoride (250 ppm F~) (Composition -
W); 0.25% aqueous diepersion of apo-alpha-emulsan

20. (Composition X); and 1% agueous dispersion of apo-
alpha-emulsan (Composition Z). The S. mutans counts
and total aerobes are determined after six and twelve
weeks compared to a water control and caries
(maxillary and mandibie) are determined after 12

25. weeks; also compared to a water control. '

The results are set forth in Tables 5, 6 and 7:

30.



In vivo tests 15. Furt her evaluations are done in tests on hansters

by swabbi ng hanster teeth tw ce per day wi.th water control; 0.055% aquegus
solution of caries preventing sodiumfluoride (250 ppm F-) (Cbnp03|tlearvv;
0. 25% aqueous  di spersi on of apo-al pha-enul san 20. (Conposition X); and 1% .
aqueous di spersion of apo- al pha-enulsan (Conposition Z). The S. mutans
counts and total aerobes are determned after six and twel ve weeks conpar ed
to a wafer control and caries (maxi | lary and2fandi bl e) are deternined after
12 25. weeks; also conpared to a water control. The results are set forth

in Tables 5, 6 and 7: 30. 23. TABLE 5 % Difference in S. nutans Conpar ed
with Control (Water) 6 weeks 12 weeks 5. Conposition %
W ( NaF) o 27 reduction- 21‘TABLEa5e X (0. 25% enul san) - 62
reduction 41 reductlon Z (1 0% l.san) Leduction 53
reduction 10. 6, r?ﬁﬁ 8 %) mpggrence in Total

aer obes Conpared with Cbntrol ( Eared wethsControl (Wazexdeks Cbnp05|t|0n
. % 9% 15.. W (NaF).

X (0. 25@6enu|§9n) 53 reduction : 37 regﬁcg?oaedQCtha week%? | nerease
* Composition 3
w (NaE)-. : ':27”reduction ' ﬁl_increaSe
X (0.25% emulsan) 62 reduction 41 reduction
"2 (1.0% emulsan) 63 reduction ' 53 reduction
10. S - TABLE 6 - W

2 DifferenCe"in Total aerobes
Compared with Control (Water)

_ 6 weeks 12 weeks
Composition _ .3 - o s 3
15. y (WaF) - 19 reduction 17 increase
X (0.25% emulsan) 53 reduction 37 reduction
Z (1.0% emulsan) 40 reduction .35 reduction
_ TABLE 7
20. - '§ Difference in Caries COmpared
| w1th Control (Water) After 12 weeks
' Maxillary Mandlble a
' Composition g _ ' 8 o NS -
w (NaF) _ 74.1::eduction '~ 90.6 reduction
25. x (0.25% emulsan) ~ 10.2* reduction 43.7 reduction
% (1.0% emulsan)’ 36.9 reduction 61.4 reduction

*(not statistically significant)

The conclusions from this study are that in
30. concentrations of 0.25% and 1%, emulsan is_highly



*Z (1. Q% emul san) 40 reduction 35 reduction TABLE 7 20.
% Di f flerence in Caries Conpared with Control (Water) After 12 weeks

NBX|I{5gy' Mandi bl e Conposi tion : % W

" (NaF) 74. 1 reduction 90.6 reduction 25- X (0.25%

enul san) 10. 2* reduction 43.7 reduction Z (1.0% enul san) 36.9
reductign 61.4 reduction *(not statistically significant) The

concl usitons fromthis study are that in 30. @8ncentrations of 0.25% and 1%
emul san is highly 24. effective in removing S. nutans and total aerobes

and provides a neans to effect both a plaque and caries reduction conpared
to sodiumfluoride which is not effective as a plaque reduci ng agent. The

~results 5. are staéfséeeabéylﬁleam&v@agts emaeahsaSnandbeauederaxéMPhEd4
The fol |l owi ng toothgastg as_set _out g g g ared Tabl e § 10.
e °t2

PARTS d ycerine 8% Reafls' to"et 38&FuﬁP aFBG%?ﬁEthyl
cel lul ose redudt@6n80dmparedctbasod1um fluorlde which is not 0.20

Sodi um benzoat e. 1

ffect .

rmnofluorophosphate ective as a plane ge?QFgg og?ﬁﬁfpyrop osp%h%

0. 25 DE|on|zed5matéFe statistically significant?3exgept as indicated.
EXAMPLE 4

The following toothpaste as set out in Table 8

is prepared:

" Table 8

P 10. ' PARTS
&/. Glycerine. 22.00
Sodium carboxymethyl cellulose 1.00
Sodium saccharin | | 0.20
Sodium benzoate . - 0.50
15. ' Sodium monofluorophosphate H 0.76
' Tetrasodium pyrophosphate ' 0.25
Deionized water _ 3 23.44
Apo-alpha—emulsan' 1.00
Dicalcium phosphate dihydrate | 48.76
20. Flavour | 0.89
Sodium lauryl sulphate 1.20.

W, : | EXAMPLES 5A and 5B

The following mouthwashes as set out in Table 9
25, are prepared:

30.



ApoQaIpha-enuIsan 1. 00 Di cal ci um phosphat e

di hydrate 48. 76 20. Fl avour _ -

0.89 Sodi um | auryl sul phate 1.20. EXAMPLES 5A and 5&

The follomnng mout hwashes as set out in Table 9 25. are prepared: 30.

25. Table 9 A B PARTS PARTS Et hano

5.000 { 9. 850 5. (]ycerine 25. 15. 000

10. 000 Sodi um fl uori de 0. 048 Enul san

1.000 =~ 0.500 Pol yoxyet hyl ene- pol yoxy- propylene bl ock copolyner 10.

(Pluronic F108) = ------ 1. 000 Fl avour .

0. 003 _ 0. 150 Benzoic acid _ Table 9 0. 010 EEEEE

Sodi um benzoat e - 0.500 ==——=—=—---- Sodi-.um saccharin

0. 020 0.040 15. Col our -sol ution _ A 0.001B

0. 045 Dei oni zed wat er - 78.418 ' 15 In '

f or egoi ng exanpl es, sodi um saccharin nmay be replacegéégggodl ggggg%at

20. AIthougHE¥m#§° nvention has been described? 9 refereﬁb@ﬁﬂa

speci fic exanms.es, Gljrc&\tihebe appar ent to one ski | I g_g oot he ar tiot.lnalo

_varlous nDd'flcat'§531um fluorlde - 0.048 ——=>—- .
Emulsan ‘ o - 1.000 0.500 .

Polyoxyethylene-polyoxy-
propylene block copolymer

10. (Pluronic F108) = ——eee- 1.000
" Flavour | ~ 0.003 1 0.150
Benzoic acid o _ _;' 0.010 ————
. Sodium benzoate o j ;6.500 —————— |
sodium saccharin = . 0.020 . 0.040

15. Colour solution '. . 0.001 0.045

Deionized'water'_ | T8, 418 . 78.415
In the foregoing examples} sodium saccharin may
_ be'replaced by sodium cyclamate. |
20. Although this invention has been described with
reference to specific examples, it will be_apparent
to one skilled in the art that various modifications
may be made thereto which fall within its scope.




* may be made thereto which fall within its scope. 25. T CLAIMS 1. A

dent gt preparation toothpaste or nouthwash conprising a pl ' m “l‘“ﬂ“‘ '
amount,,of enul san and a dental vehicle containing water infﬂ“ﬂﬁ“ “
anount .to di sperse the said plaque-inhibiting anount 5. of enmuksan, theé *
said vehicle further containing a hunectant and a gelling agent when the

said preparation is a toothpaste and a non-tféic al cohol when the said
preparation is a nout hwash. 10. 2. A"dé&ntal preparation as clainmed

in CQaiml1, in which the said dental vehicle which contains water in
sufficient anount to disperse the said plaqﬁggbgﬁibiting anount of emul san
further contains hunmectant in anmount such tir e total liquid: 15.

content of water and hunectant is about 20-75% by wei ght and about 0.5-10%
of the said gelling agent and the said dental preparation is a toothpaste.

3. A dental preparation as clained in Claim2, 20. in which the sajd

toot hpaste contai ns abott’ fb-%%%’f'%m’é?tf%o?%pép%?? sPF n’ﬁo'ég%‘ﬁ?.sh4. A
dental preparati orcamprisingd i plddwerlibit ivg cindinet saf degulissanand '
present in an anmount - 0 --109 ' e .ln. the said
dental vehicle. SQE%Ltnfgﬂg?%%g?a#'c@\g%%ﬁ gt"l'hérr%%;i{n&(f%?{mf 12"'?% whi ch the
said anount of em#®mQunt st bisperse Fhasaidplrdyertiniibhbingt aronntt he

sai d dental V%*"(”di emulsan, the said vehicle further containing a
humectant and a gelling agent when the said

I8l

preparation is a toothpaste and a non-toxic alcohol
. . when the said preparation is a mouthwash.
A\ - ’ |
10. 2. A dental preparation as claimed ih Claim 1,
in which the said dental vehicle which contains water
in sufficient amount_to'disperse the said plaque
inhibiting amount of emulsan further contains
humectant in amount such that the total liquid
15.  content of water and humectant is about 20-75% by
weight and about 0.5-10% of the said gelling agent
and the said dental preparation is a toothpaste.

. 3. A dental preparation as claimed in Claim 2,
20. in which the said toothpaste contains about 20-75% of
a water-insoluble polishing agent.

4. A dental preparation as claimed in Claim 3,
in which the said emulsan is present in an amount of
45.  about 0.05-10% by weight of the water in the said
dental vehicle.

5. A dental preparation as claimed in Claim 4,
in which the said amount of emulsan is about 0.1-3%
30. by weight.of the water in the said dental vehicle.



27. 6. A dental preparation as clainmed in CaimS§5,

in which the said

amount _of emul san is about 0. 25- 1% by wei ght of the water in the said.

dental vehicle. 7. A dental preparation as cl ai med

in daim2,. 5. in hg

whi. Cmﬂlﬂ” ﬂ n i s apo-al pha-emul san. 8. A dental preparation as
cl ai HHI lm,mn whi ch ‘the said dental vehicle which contains water

in suffitient "andunt to di sperse the said plaque 10.
emul san further contains about. 5-25% of a.non<%cxi c

i nhi bi ting anmount of
al cohol and the said

dental preparation is a nouthwash. 9. A dental preparation as claimed in
Caim8, 15. in which the said non-toxic alcohol in the said nnuthmash IS
sel ected fromthe group consi sting of isopropanol and.ethanol. A

~dental preparation as cl gi.ned aan@aa.l @sr%,pa%tidnn a\wmﬁm smccmﬁsmn is

present in anDunt ot ab ut 0 1%%)b A ht emu
nmout hwash. 11. E F 3& gﬁﬁ N
the said anount of Eﬁﬁﬁ n® EoUFtﬁ 1389 \ﬁ% Sh

%esrl@%{s‘“rz Yi*‘% o

dental preparation as C'?'”Eﬂ BBnthd! r%%aﬂd%ﬂ@ﬂ‘ﬁ%‘HT%fﬁEdjfﬂﬂéﬁﬁldﬁz

enul san i s about |

5. in which the said emulsan is apo-alpha-emulsan.

8. A dental preparatlon as claimed in Claim 1,
in which’ the sald dental vehlcle whlch contalns water
in sufficient amount to disperse the said plaque

10. inhlbltzng amount of emulsan further contains about

5-25% of a non-toxic alcohol and the said dental

. preparation is a mouthwash.

9. A dental preparation as claimedlih Clainm 8,

15. in which the said non-toxic alcohol in the said
mouthwash is selected from the grouPICOnéisting_of

isopropanol and ethanol.

10. A dental preparation as claimed in Claim 9,

20. in which the said emulsan is present in amount of
' about 0.05-10% by weight of the water in the said.

mouthwash.

"11. A dental preparation as claimed in Claim 10
25.. in which the said amount of éhulSap'is abbut 0.1-3%

by weight.

30.



*0.25-1% by wei ght. 5. 13. A dental preparation as clained in Jairmo—

-in which the said enul san is apo-al pha-enul san. 14. A denta” '
sclaimidysin Claim1 substantially as specifically described mgmnnﬂﬂﬂnﬂ
reference to the acconpanyi ng exanples. 15. 20. 25. 3u. oL s

28.

12. A dental preparation as claimed in Claim
11, in which the said amount of emulsan is about
0.25-1% by weight.

5. 13. A dental preparation as claimed in Claim 9
in which the said emulsan is apo-alpha-emulsan.

l4. A dental preparation as claimed in Claim 1
substantially as specifically described herein with

k/ 10. reference to the accompanying examples.
15.
20,
-/ !
25,

30.

i 3



