BACTERI A | NTO TH LORA The present invention relates to_the
.-incorporation of ctic s bacteria into the oral nicrof(drf&B 2003
i ntended for the propbﬁ}dﬁam s or the treatnent of dental caries, dental
pl aque and periodontal infection. Background of the invention ~o The nouth

(oral cavity) contains a r a_non-resident mc | ora. The first
i ncl udes i cr do¥§ mﬁﬁwﬁﬁaﬁxg)%h&%bhﬂﬂcnw& BPERIAs INEOhmnent
resi dence mmlmgH@FmRKhese bacteria are mainly | ocalised on the
tongue, the buccal nucosa and the teeth while the gingiva, |ips, cheeks,

palate ~ 5 and floor of the nouth only support a very sparse mcroflora On
.the tongue and Thee basenalmmnmarélhtesrmt th@linc@portioh 6f @O | midldes
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. pr edoni nat elehtsl canasgrdeatajpdﬁqlﬁranmmmdmmbuﬁachomgat|ve cocci and rods can
be found. For exanple, Frandsen et al. showed that S. sanguis predom nates
on the buccal nucosa but its primary habitat is the surface of teeth, that
S. gordonii 2s grows in the mature supragingival plaque, that S. oralis and

S. mtis Q?W&Id)g'?oﬁﬁﬂ of thé ifVeritio 2! pl aque (Oral Mcrobiol. Inmnol., 6

129-133, 1 Strains belonging to the nutans group are |ocali sed on
teeth (1S criscetus) S downei, S ferns, S. macacae, S. nutans, S. rattus, S

sobrinus). St rdl'l'mﬁmb&tlo(‘tg'ahga\th)tdmtdﬁls m‘rbkndéxilt gidumonsresidennatieroffordent al

i o, oy e Hetdes wlhO0l hnidped S fore ol BRI o, Filk B 10

Lactic Aci q>eaaenmt|ra$1dax@a:an &mgmf@anaheseobam;mmm mamhaﬂmmhs&dleml |, W

H. eds. I but a
| ot of them%i r@@ %gUCE%ﬁcgaqﬁqgg%lz%?o e Qiﬁ’[é %rﬁe a few
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di seasds (@pdlfl O‘WI “PP°“I3V"€H§PMFE1HEH Q!?-obl al Ecol ogy, 1990,
CRC Press, Boca Rat on Fl orida, USA) i~~~~~~ s 07 F E B 2003

On the tongue and the buccal mucosa, the natural resident mlcroﬂora
includes microorganisms selected from Streptococcus, Veillonella, Bacteroides
and Haemophilus. On the teeth, Streptococci, Lactobacilli and Actynomyces

20 predominate but a variety of Gram positive and negative cocci and rods can be
found.
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For example, Frandsen et al. showed that S. sanguis predominates on the

buccal mucosa but its primary habitat is the surface of teeth, that S. gordonii

25  grows in the mature supragingival plaque, that S. oralis and S. mitis grow in the

initial dental plaque (Oral Microbiol. Immunol., 6, 129-133, 1991). Strains

belonging to the mutans group are localised on teeth (S. criscetus, S. downei, S.

ferus, S. macacae, S. mutans, S. rattus, S. sobrinus). Strains belonging to the S.

milleri group predominate in dental abscesses (S. anginosus, S. constellatus, S.

30 intermedius; Bentley et al., Int. J. System. Bacter. 1991, 41, 487-494; Wood et

al., The Genera of Lactic Acid Bacteria, Blackie Academic and Professional,
Chapman & Hall, W. H. eds., 1995).

Many of these microorganisms are innocuous commensal, but a lot of them

35  have been recognised as the etiologic agent of quite a few diseases (Hill, M. J.

and Marsh, P. D. eds. Human Microbial Ecology, 1990, CRC Press, Boca Raton
Florida, USA)
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The dental plaque is a filmthat forns on the surface of teeth consisting
of. bacterial cells in a matrix of extracellular polysaccharides ahéFEB 2003
salivary products. Imediately after eruption, the teeth are covered with
an anor phous | ayer of saliva, the acqui?ed enanel pellicle (AEP) that is
about 1.3 Itmthick and s cannot be renoved by normal tooth brushing. The
deposition of bacteria on teeth follows imediately the formation of the

AEP and pl aque becompg d%htaﬂ' mquerts&lmnhmat %‘oxﬁs@nfﬂt‘:‘§drfdcé>b¥"té‘éih%bﬁk‘i§ﬁﬁé
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& bbons et afolonjsERY) (it aftach EEHRAN il 3 speif adhihn fetdpdotfecdiiiion; it
produced by frms pa &‘ﬁ"&nh " F‘Ffémfle‘iq}%fﬁﬁ@?ltbﬁt MWQQCZ@ ther ather Wiz quse
dental cqfi efnaldpane spetife Biridt'ﬂ@é( heidaiiple 35BS GRCPolbt folpengedyent
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neutrality, telouter bacteriedayess theaspedifin ¢daggrdgatiomannchg therdifferemtibasterial
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aci duric, cah9836)$0 be inplicated. In humans, S nutans and S. sobrinus are
the nore cariogenic strains, and live on teeth while not col oni sing the
entire dentition, Adecreasﬁin heii)nurﬁper from pol gr oanterlor teeth
was indeed denmpn3hf QTRANIG ATIAY dby acterl g rmentation proces o
1990) . M eodigéctlyn causen dentaproaxiesmThedeaacids a‘&ackruherisardrﬁbsﬁe cfoteetho weith

e o B RS 0 S A Sl BSShAEL
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conpared w tﬂeﬁthﬁityOfsalﬁa fBéE:@m&s (daturaedi withetaléium apdr ihefefolRSits l?ﬁerat]on
146- 152, 199!1% ﬁ‘ QUL ans g\ylned sobrinus have been shown to attach to the
pellicle of By Fiegtoptl 13 RyeY Ay Speci fic adhesi n-receptor. G bbons et al.

showed that S. nAmong ahrt eéQOémeadefqnndhncthebnmtb carbohydrates, showptheent s

in the pelli I p e i ch
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The transien erme@F%M“ora conpri ses exogenous bact eria that can be

occasionally present in the nmouth, but that do not establish a permanent

e dence (£ver, phiRAg. A plbLoMAISHE ARG Bbply SRCPRENEE Bt e

bact eri a30 capnmrpatmlqucalmggntswﬂ@rml amdoroot carnies. areithe emsang emeptocoenit i ¢

bacteria havge é:& &&%ﬂa%&oﬁacﬁtlpfthﬂ'iré Lﬁm?r%@{tﬁiﬂd%aﬁo
the pellicle o teet Re a ed nistratl exogeno acti ¢ bacteria
may however Blsade i " % PBW"éif t"l‘t’é’“ﬁ'{)ﬁl"‘ﬁ oFPbJ'ﬂ”&‘HE tbﬁ HIOTQ GRIQEEIYC

such as the gpagEcand live lbhcteﬁh Whﬂ@%@t célbﬁxsﬂigWﬂieVe’imrle ideatitioheAkdecrguskdhe,

fl d th teeth, Thi Lo t
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phenonena} , al‘ Dieat. Rust eﬁﬂ;ﬂﬂﬁmhﬁtﬁhé%ﬁa)t Moteoﬁemulhtmmhppmﬂnnalmlaqm;eﬂ by

t he resident

gl ycopr ot ei ngﬁﬁ‘?’i‘sﬁ@@‘gam ?Hll,llg pggfég@tﬁﬁgtﬁﬁ]c@ﬁ%é gﬁé&ggﬁB has @é{:aéni to
reported to ¢ eontast wnen gbhmadynesal pConad|Reson2lhd38pi30ndi%93n & higher
buccal nucosa. This 2s strain also adheres to the epitheliumof the

i ntestinal tract (US5032399, Gorbach et al.; Mcr. Ecol. In Health and
Dis., Z 295-298, 1994). By contrast L. rhamosus does not adhere to teeth.
Japanese patent n4021633 (Cyconnedi x KK) al so reported col oni sati on of 30
the nouth by Lactobacillus aci dophilus, nost probably on the epithelium of
t he buccal nucosa. Many Lactobacillus aci dophilus are known to adhere al so
to the eplthel [ um of the intesti naI tract (EP577904 EP199535 Per di gon et

—— —p— A NN S A =~




4 0 ? F EB 2043 inhibiting the devel opment of the oral pathogens S
sobrifzus, S. san$.uis) S. rnutos and A viscasus. Sone strategi esy ?q\fg 003
been used to mnimse the devel opnment of the resident s mcroflora of

mout h, namely an administration of comm8nsal bacteria of the resident
mcroflora that are not cariogenic, such as Streptococcus nmutans (JP
59220191) or Streptococcus salivarius (JP 05004927) and/or Stonatococcus
muci | vgi nosus, paawlgmcer@fp%atownadmasmalm fonindrin the molargegions cbumamdmﬂlt eria

such as L. %If ﬁ%@?gﬁ@%ﬁf’ac@%mésu%S lr?q_clrsbspgg L. gasseri ,

L. salivarius, >>ariud anner e ., Infec. and
| munity, 48, 44- 50 1985 WD92114475; EP 0524732). The appllcation of

bact eri oci ns | s bR ERPE, IdHPiIENGI R Slokh 1B LRI ﬁnla@vcﬁrtéemn set

up to reduce topth,canes, ecul es_have attraced nt erest as
prospectd vemaniy: ¥ig éﬁ’e‘éiéénf‘ %HHT%PF‘&Ct@bSOF%rQa owgd nibati|Sat mpans

'col oni sat i 0Bar¥est 41F a@heédin ehich )bmd'shﬁ) aﬂivm'?%ﬂﬁ:oﬂeﬂ@ﬂh'tﬂb pilliciepwisRt §.0ons
of sone bact eif‘fl .0CI NS QES fxomth e|r g %ﬁfssafe a}ntl b%ab
Rctivity agiehdin ey apnear if PRnss an dieaorbeh pididi Seat fleal
pl aque, and(infectr Imatum:,f2, 666%1@&986) n bacteria regarded as human safe
(US5368845 of Colgate, and Zo W94/12150 of Smthkline Beecham. The

application of mlls derivatives is also of interest for the health of the
nmout h. lhdeed, Us42mnsiznt Neveroflos Ayompeses sxogenmishdacteriae that: ican liger e

dental cari 6&@5@@5&&%@:&% tve FrORtIR Hult feht ldB&HoR ewbhsﬁﬁgeﬁhhleﬁt FENTAGRIL | ON
2s contai ni nuc IIar asej n,in.anount suff cjent .to i hhibit col Iﬁl ation
by Strept ocg% 1HJEREAMH s°f§'E?%§B atjons Qfothese; bactexia arg carrigdsey g AtE 3l so
reports tgefot@baéteﬁhpmd aia}pathculaelalcac aCits baoterdd, dahsbeTpmldfahnssubnmmts for
treatin e r

treat Imegt OF’E ?{r‘?f&gucca ccg\lg’ ?’%{& ‘[aﬁ@@g%‘gﬁg%wﬁ%‘% I@E@ﬁ% %Bé °§§aﬁ’é‘n ved
from ni ik fof direethndadheringg tpl theuellicle c afieteeth. Bepeated- azlmmmqnacn i c
bacteria thg ogé&uathwbacteﬁatrﬁ@y hs%d&”feamtﬁ rcaidn% iofl{ of! the mButh o ane
never been ownt‘ecbereal tflgabe d|re r|n .to,the EFICHE
of teeth. T orawu ‘F‘ﬁn?‘gﬁhr%f fdo Ly lips i a
v~roul d exepalate; flotn bnd ¢heg testhi This/ cakgmsahbntxhay gesmkﬁ-oni attachmenisdeiat

m crof fora, I e u of \Y;

obj ect of tﬁ%&ﬁiries Igr}iﬁ%l lﬂ%"\alletnotsl l%%%l}ggt g§ 91(%)\/ Fgﬁa%( te Iﬂgcggﬂéa %{:—a%@g%é&n-&
that is2hot pbmmsma Ré"%%nme%@r‘h? matex of polisasghardes preduced hyythe

aci di fying sesidértdiactepiacopaial aﬂheénoadbealmgpfbmﬁ@(éspeéxally lpbyqoproteinisy. of the
teeth, for the preparation of a conposition intended for the prophylaxis or

the treatnent of dental canes, dental plaque and periodontal infection. is

The lactic bact éﬂp@bpndlusmeha'bemm tATGCHY10hdhas been gepatedatoe its
adher ence teordiﬁseomlelmsﬁtﬁ flost PRobiabPy Bn'\the epHRRIn? Bf {RE bR cal %ﬂf&oserms

genetically podifie S _aci ntri n the

oral  cad 1y sERiLgspadherss ?Oﬁfoewh@mpf ?heoéw&sgipeﬁ pi Lo 033308, Bablcbi, ¢ ne

group consi et ialg Micr. Ecol. In Health and Dis., 7, 295-298, 1994). By contrast L.
rhamnosus does not adhere to teeth.

Japanese patent n°4021633 (Cyconmedix KK) also reported colonisation of

30 the mouth by Lactobacillus acidophilus, most probably on the epithelium of the

buccal mucosa. Many Lactobacillus acidophilus are known to adhere also to the

epithelium of the intestinal tract (EP577904; EP199535; Perdigon et al.,
Medicina, 46, 751-754, 1986; Perdigon et al., Immunology, 63, 17-23, 1988).

3s Exogenous bacteria can also produce factors that inhibit the growth of the
resident microflora in the mouth. For example, EP759469 (Société des Produits
Nestlé) described the use of a bacteriocin produced by Micrococcus varians for



- an acidifying lactic bacteria that adheres to the pellicle of the teeth
and that has been genetically nodified so that it is |ow acidifyi§d, FEB %03
~non adherent lactic bacteria that is | v aci di fying and that has been 2s

genetically nodified so that it adheres to the pellicle of the teeth; - a
non- adherent acidifying lactic bacteria that has been genetically nodified

so that it aglgbisn @het Eteveﬂ@jn!negtafﬁie b padirigena ™ sabARLs, Gl dan gipgli §i ed so

that it is Iow ac& }/ so Anot her obj ect i's to provi de a co&posmlon
for the hBHIENS A SABtHh conprising a lactic bacteria that is not part
of the resident mcroflora that is | ow acidifyi ng and that is capabl e of -

adhering diregtly to .the pellicle of, the.teeth 2003.In a
pref ered errbogPF%n’E at?ﬁésg‘é bgﬁ p3ed TPMS%@&IQCWC nt%oﬁﬁm Fesdendr i ses

at | east ﬁﬁ@rdihﬁhloftha%@m}@naﬁfeay an Strdaiseet b Qﬁ‘lcbhﬁngisellba@&ﬁ%lﬁﬂﬁg of

b Taoey . LESRNUBIELRTe SR Bhe PAD CRACE.CIchEs RURPPaRECH TS I,

| east one5baR01%1)bertSrepotbatushadivazius @@n@sooe@m andfof | WOrarotoengase

geneti cal PCIGETHGS ¥‘b‘i’8’e&é’§8ﬁ“’| ARSIt of SSRGS Teb O hRER B e L, |
the oral asyi tysdf Lqﬁermenﬂnﬁ L. acidophibusc brpraspatus rl. fgasserf) el hsedivamiusf Lt he
Tout I §1BY 6AELS GrldCE SalivBAGh Phhdhel 8 BF | fiffed TR ilinfio UR, SO05H 51048 Of -

an acrldlf act c eres I=e” of eeth and
t hat has 28455, E&@@Z‘W@@Df ied so that it is lowacidifying; ~s - a non
adherent lactic bacteria that is low acidifying and that has been

genetically it adheres to the icle of the teeth; - a
non- adher ent dt‘l?laffﬁ'gopa PaCISTIOFmS 1 Qlﬁ%tonl‘?agte %Wﬁﬂ&?ﬁ%a?@?‘e%l fied
sg t hat i twlddihdaee Heent set ypetd wdtmectbot}hearﬁﬂet’ﬂheselm@emdbs hawt yattraciedi ed so
that if i 0 | |

W t hi #° thzm!te élg %gmp%’% escr I%{%c@%@aﬁ@ﬂs%ﬁh Pa%clt&@ l&. rg‘F cavqmngf
humans or calunisationsefl theaarap sevity.c The s8trapys patengiahiof ﬁppb%‘lc(lgaﬂ% ;ompps

cheeks, p@apiefiodit thes ﬁ»émt Bﬁbxff‘ijdkéﬁt aﬂ&‘%réﬁ‘%ﬁbﬁ'éténﬁ]hﬁcﬁﬁ?% haéd:ﬁ'é‘t' udi ng

2” ! ];nl glr glgluzté.ﬁ; gt & esé?m hd" bactena ags%g{atéa Crt?tfc!l ﬁaqﬁehean eir na :ﬂdes

“occurrence in bacteria regarded as human safe (US5368845 of Colgate, and
20  'W094/12150 of Smithkline Beecham).

The application of milk derivatives is also of interest for the health of the
mouth. Indeed, US5427769 (Nestec S.A.) describes another altermative where
dental caries are prevented by contacting teeth with an edible composition

25 containing micellar casein in amount sufficient to inhibit colonisation by
Streptococcus sobrinus. EP748591 (Société des Produits Nestlé S.A)) also
reports the use of fluoridated micellar casein or its micellar subunits for treating
dental caries or plaque. US4992420 (Nestec S.A.) describes treatment of the
buccal cavity with kappa-caseino-glycomacropeptide derived from milk for

30  eradicating plaque and caries. |



‘naturally live in the nmouth because they can establish a permanent __
residence on the oral surfaces. The resident mcroflora of the mouH HiBg
~includes bacteria that live in the interfacial region between the dental
hard and so$ tissues (the junction 0 7 F E B Z003 toot h-gingiva), even

t hought the gingival, crevice_and the periodontal_ pocket are not present in
a heal t hy nout h. Lastis bacteres thet are Ret D of iherestdegh misraflose iddhednpntm

Streptoco SHREE )t :
Pept ostr egltc‘lgg)élg?%@,v@#ept o,cp‘ébzbcs, Lgct gbam Pfgisyb@ﬂcg?ynegggﬁoethe&nﬁmde of
Act i nony cdgeths Thusdphealonisimg, )S%u;fagmqu@qibsﬁucmgam Ractenig would exert an

Pr opi oni bagtid g{',{d,cgggﬁﬁ i il ; el : :

Nei sseri al Br a%ﬂﬁmlcl a,” veill oﬁgél: g@wgﬁ?gr%gz%%lggﬁdgg{lw&%%u% toerﬁd,

Ei kenel| a PafaBeRsbaci | | us, Capnocyt ophga, Haenophil us, Sinonsiella,

Bact er oi des, Fusobacterium Porphyrononas, Prevotella) Leptotrichia,

Wl i nel | al Sel enononas, Mycopl asma) Candi da, Spirochaetes, Protozoa. The
transient microflora conpri ses exogenous bacteria that can be occasionally
present i iSddmawwithelidveitioh do not establish a pernmanent residence. This
transient mcroflora may conprise all the food m cro-organisnms, 15 such as
the bifidobacteria (B. infantis, B. adol escentis, B. breve and B. |ongun);
t he | aot ococciThe( dletioohtheuprdsent inventibafs td provide thauseoddactic [bactéria

i acor y| adpids hop Baft rHRE 26336 mIAER0R F okl iDI dbiditying and | ¢
lactis cr éhairissapable of acﬁ:crmg dir tp| thepeBicle pfithe teeth Sox-thel preparation
(Lact obacideligos bﬁh%ﬁ%’t&d%&?%ﬁgh?#ﬁ@igﬁ&)oere_Lt?éahaéﬁ@bf et Sakfts) CUS.

Lact obaci | J us cimnjs,.Lac I mentarius) Lactobacillus casei
subsp. cadlental %‘l‘-}?xﬂ'ﬂ?? @éﬁﬂf‘g‘?ﬂgop-subsp. | actis) Lactobacillus sake,

Lact ohaci |l l us curvatus, Lactobacillus fernmentum and the aci dophile group

conprising L. (R ol e +.Bact. .
267 01, 1092y RREE aps3 et A KB bell eenctihlly tnoditeL g HiEkease dts o
aci dih | act iaﬁh_emge Ftegthlscpdbab nﬁnbprtpcthsyr; adin@smt Bctys anid/ armgenetically

st aphil oc Hedt ARSHS bRt ' e

m crococc;i;)garl\x}fer ﬁgc%lﬂeegsﬁﬁg); yeasct%ﬁof t he geﬁ%%ﬁ??ﬁggg (trjlﬂl da)
Pichia, T ﬁér)i and Saccharonyces; and nold of the genus Aspergillus,

Rhi zopos, Mucor and Penicillium 30 Wth respect to the first object of the
present inventiony, . I %zacﬁ i 1 .t of the
resident mcro or?g,ﬁgﬁa?%g?%ﬁﬂﬁtstb g S&F]otgve Cl #(ﬁ]ls%%gﬁt hat is

capabl e- of ad%#ﬁ@%ﬂé@?‘ﬂ‘%?@eﬂﬁ yeadhcscrséo epeticie ot e testh apd that
prepar at i tiasteed gepsiadly modified entret it ielowheidifygpgy| axi s or the treat nent
The lactic badt BPRaedietehtlachor SRR HBE R T0R "A0e) Re"Gd e, bls BRE noy
are capablgeneficallynmodifjediso thatlit/adherenito thelpellidle ofthetthethy eet h so that the
0 7 FE?9 200 ﬁ?ﬁ-ﬁ_ﬂﬁﬂ%hi hﬁﬂﬂ%ge%ﬁé%a‘&ﬁﬂh hBERSs bast %&;e%ﬁggr:hadﬁie%

i ntended for_dep i ng pat hogéng of, the teeth or preventl elr . .

at t achmentso ECtiadhea 10 ihs P8 ¢ of fhe testh apd 8 rmagitied; g that it is

aci di fyi ndow adidlidpingeans that they are |ess acidifying than pathogenic
strains. Accordingly, they contribute to a pHin the oral cavity of s about
5.5-7. They are preferably fromdairy origin. The lactic bacteria according
t o t heoi nvent iAmothdhebgect dsttoeprostiié @ ecompositient foetthe \liealthpef ithé anouth

unspeci fi g, i [; 1194 . i f | 1 i

factors afce_ _I?ftlgg nslgg‘%@,ggé@{é%?gﬂ?i'@g? aﬁlc %? Tfsgg%tﬁgﬁg@%@t fﬁéﬂ@gé&é’ri ais
sel ected f 8 aydshat is sapablei of pdberisg diecdy te thespallielewfthe tasth.
Lactococcus lactis subsp, lactis, and Lactococcus |lactis subsp. lactic

bi ovar diacetylactis and particularly fromthe group consisting of the
strains CNCM | -1984, CNCM |-1985, CNCM |-1986, CNCM | -1987 and is LMG
P-18997. These strains have been selected anong | atic bacteria strains for
their capacity of adherence to the pellicle of the teeth, their optimal
grow h tenperature is about 37C, which is the tenperature in the oral
cavity. Moreover




20 they are capable of fermenting glucose and sucrose and do not synthesise
gl ucans, which are factors of pathogeni gl ty of the cariogenic str@i7riEg 2003
_According to another object of the pres invention, it is considering
nodi fying genetically lactic bacteria so that it adheres to the pellicle of
the teeth 2s via adhesion factors. For |actic bacteria that already adheres
to the pellicle din 4 peeferesd ¢émbodinsentpthief ¢araposition forethdshaatthrefltdet neutt r ai ns

nore adher t

non- adher ecﬁ’?ﬁfl"i&ﬁ ? q%‘&w ¢ fnggg(fﬁg bé& %ﬁ ? &Eﬁ %el‘l%z;{%(? ?m?’?l@ %g%éﬁqncga?f y
nodi fi ed shetstming CNGNMI€H8do GN@ dr1985, CNCM Hel 286t GNCM [FA987 and

modi fi cat 338[(})&_;%3 actic bacteria can be achi eved by insertion of the
genes X17 1 ‘or X53657 (CGenBank accession nunbers), for exanple.
These gene are responsible in S. mutans for the expression of the Antigen
e at e o RBRSHOAORR LA bt Shy SRBHM BadcomPids SOTEARGLAS e
i nvention, I'sS a p055| e to genetica f acteria so
that they lamc b@weamthatflsqw@penmm 2 Y@lqshi,f:drto anergase its adhereneg to the

aci di T yi ngyefiidia dmﬂbfte&ﬁtw@radhémbﬂtﬁaé@sdaw . ARl Hﬁocﬁﬁbd 1818 EbedY
decreasing its. lactic o uctlori% r£'l7$ nodi fi1cation
can be ac @\mﬂgﬁ&?%?g WG T A P&g}eyor E’b‘flﬁi %lté the protocols

descrijped in the foll ow ng docunents Bounexdassi et al., Appl. Environ.

M cr obi ol . 2293-229 97, Pl e Envy r on. ct obi ol ,
a7 3071 Tiosompption faf the Beflth 23 e GhofomatRonipritiiabhe tagterta
1569- 1573 selk@oed frAurﬂ]ecgmgptconsihﬁngloésent i nvention, at I east one lactic
bacteria genetica @ghﬁ r y"
for the preparati (%Jﬁ% H%OSI@I%%:?&P”P&%E%&FWQ?% 6f1t£1)§“tg o?ﬁrﬁ
treatnent of dent thatdasbeen genctirallyanodified so thatiitpela ‘ﬁ@ g:nfection in
Bur&n%sorl Ozmt maJlg gsmfﬁ aéﬁer@ﬂt Ractid maéteﬁiaaﬂxh% lisylc{\ﬁ abidefypi A ehd t'?ﬁnﬁid sféix

et ween 0 cfu S e S actic
bacteria, in corrbﬂﬁ%‘?‘?‘f?ﬂl ﬂ‘%‘fﬁ?% Pﬁ@?’h&ﬁ é&&#%ﬁtﬁ "%ho
ferment ed m | k -or anhbh-adbeienttacidifying| lamedbéatenanthaly has beznngenétically
casei no- gl ycomacrgp&ph Legl

renneted m |k or bac e??%m‘ﬁhp Aﬁ{granplmliéﬂlgg%ﬂe%ﬁ_ﬂ %%&%@ATI ON
OF THE SELECTED swredified se thatit i lognagidifyingas: 49 sinple sugars were tested
W th ttge api 50 CH bioMerieux strip test (bioMerieux SA 69280
Marcy-fEtoile, France) and the results are given in the table 1. zs

Acidification curves: the acidification curves were determ ned at 37C in
the followi ng conditions: - S. sobrinus OWZ 176: FCIM sucrose 1 % and FLIM

gl ucose 1 De@,learﬁsaﬁmwmm@{%nﬁ&% Bel I'i ker sucnse | % and Bel |i ker
glucose 1 30 Inoculation was always 5% pH was recorded every 20 min. S

t her nophi l us CNCM | -1985, fxom sucrose fernmentation, lowers the pHto 4.5,
whi | e 28. sobr iW‘mﬁﬁﬂ\ﬂelﬂﬂldvdng.déﬁﬁripﬁon, the mouth defines the oral cavity of

humans or animals such as pets, composed by the oral mucosa (gums, lips,
cheeks, palate and floor of the mouth), the tongue and the teeth (including
artificial stractures).

30 The resident microflora of the mouth includes all microorganisms that
naturally live in the mouth because they can establish a permanent residence on
the oral surfaces. The resident microflora of the mouth also includes bacteria that
live in the interfacial region between the dental hard and soft tissues (the junction
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+++, ++++ sho atipn, beguns a
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‘}_rlc/%r gogglglgg% ifif6dhdterifiin Bﬁczlhber(ﬁtﬂltmﬂm Clmi&sbrzﬁ%@naﬁﬁteilas Veilonenahi | us
- of n c rns a
conposi ti on Ef"g?r ?’ﬁ@ﬁeﬁﬁ’fﬁﬁn?fm'ﬂ)@ {ft" h ‘B{I‘}f)sg t&’?fmlc%ﬁ ‘E’é‘gﬁ%&" 8fhat

i s not part Hdemdphihesi Simonsiellaof lBar:aemd’des heFasahdaoteriimt Ppr;blgwonmmtsf y| ng
and that is g£3pa0h8 Ote?%?{chfbg dz o%&)ld/&%eg»z?n £l | MBeEp %m?.'lhe (t?(?r?c?

These conposSitions are articular rnten or 't he”priophyl axi § or
t r eat merif ofspmﬁaefeé,aﬁliﬂé@loadent al plaque and periodontal infection. The
said lactic bacteria strain is selected fromthe group consisti ng of t s

Streptococcus th hi Lact occus | acti s subs t| S P
Lact ococcus | acti ﬁf%’ﬁ‘enl aBHero F%\Féﬁmﬂ"%‘?éeFW%ﬁﬂo% Tia o3t gAn, be om
the group casasionally giresdm it the nmomiC\but- 1984 do G‘Nﬁ\/lcbtabﬁﬂﬁ a lpérmian¢ o 97,

CNCM | - 1986 r@ﬁg nthcpﬂhhs @r%ﬁzlcmzﬁléraﬂgfhcﬂxaﬁ%&}gﬁﬁe aqpﬁ':g t?%hﬂﬁ:r@-??écr ngaé,dt he

nouth, lactiC éria str

above. 150 FusiEgs thpbifidobagteriafy m@&wc baéqlaqean&wabme aag Beonpgumiided
in a food, R TheRRocsioBBEIROsPNEHTRSEBED. CRlctis 0 TRRicoLeuls [hbtis Stdp) €.
t,

Aocor Ui 0l Y.crblee. SR SElbnHRR! Bt SERAP V2O URRRE SRR
sweet s sal attepioesscin(Streptokoasus pthersophibus, hdeets, &uéada,s greguoris aadi 8i fied
m Ik, cof f eq, L5 CARohIatisEARE 146648 @acfobatRhés delbrueckii subsp. bulgaricus,
20 Lactobacillus helveticus, Lactobacillus farciminis, Lactobacillus alimentarius,
Lactobacillus casei subsp. casei, Lactobacillus delbruckii subsp. lactis,
Lactobacillus sake, Lactobacillus curvatus, Lactobacillus fermentum and the
acidophile group comprising L. johnsonii, see Fujisawa et al., Int. J. Syst. Bact.,
42, 487-491, 1992); the pediococci (Pediococcus pentosaceus, Pediococcus
25 acidilactici and Pediococcus halophilus); the enterococci; the staphilococci
(Staphylococcus xylosus and Staphylococcus carnosus); the micrococci
(Micrococcus varians); yeast of the genus Debaromyces, Candida, Pichia,
Torulopsis and Saccharomyces; and mold of the genus Aspergillus, Rhizopus,
Mucor and Penicillium.

30
With respect to the first object of the present invention, the use of lactic
bacteria that is not part of the resident microflora of the mouth, that is low
acidifying and that is capable of adhering directly to the pellicle of the teeth, for
the preparation of a composition intended for the prophylaxis or the treatment of
35 dental caries, dental plaque and periodontal infection, is concerned.

The lactic bacteria according to the invention are low acidifying and they
are capable of adhering directly to the pellicle of the teeth so that the



I'n these conpositions lactic bacteria strains may be included alone or in
conbination with nmilk derivatives, for exanple, in order to obtain 07FEB 2003
synergi stic preparations. Accordingly, these conpositions for the health of

the nouth conprise: - a lactic bacteriagthat is not part of the resident
m croflora of the nouth, which is capabl’'e of adhering directly to the
pellicle of the teeth; - any fornms of lactic glycopeptides, renneted mlk

or bacter : ocin. cdxﬁdeiﬁpiasipté ed mm??mé _!hbﬁtc:&fja%tdﬁaeﬁﬁri@_wnﬂfcll for deplacing
(ahi ch-can’ DEMBRRHR FlHESeeSon piovena ed bifcbfent ebadfccbartaim Sésirdime o
748 591 ) ortorthernvartion bte flow adidifying" awtlicth méies thas dieyoarg! lpswoasidifpingt | des

been shown i BriieEehl faih AR AdRRB B coBliRRsh o pHLinlhe' dral B
| acti ¢ bact eabioat 5r5e7h Fhi¢yearepreferabliidram datry peigin.cl e (fig. 2 and 3).

Synergi stic conpositions nmay al so be prepared, adding at |east one 25

bacteriocin, which is active against Gampositive gral bacterja. In _that
case, the oral hybhelastisdastssia acsprdingjo thinventiom adhere 1o the pelliclemafithe

preferably fieam aQpEEiHd or dndpecifidimeérhctish BAG/ofadREL o fAtioMe TR spREIfiche

£
conposition. TJhe baCteriocin s preferably variacin (EP 0 759 469)p.e 30 In
order to prcﬁ@fﬁmpg@c@ms‘?mt%wp?rﬁ&ﬁ}'%ﬁ i on, an oil-sol uble

anti oxi ddnt may al so be included. Suitable antioxidants include the

"t ocopherol s", buAllleasy donex agtics baetetidHa) selected | fromd they igodupe wengistifg , ofand
ascor byl pal ' 50l We) 4 \ Se i of
From 0 00506 TLFgP Bk 148mophifl, ?%%é’&fi?%“so’?a%?&*‘egﬁmé?gm i il
conposi t i on.laghis -Sthspag{%‘s ievar, digeetlgeris and partigelarty fromehe SHPIs consaingof
the present gMmueRtraitizs CNCOMde1 384, CNOM #1085 ACHCMA- £98GNCNCM 1AYRYi il €,

al um na, _hydr 0 7 F E9 2003 alum na, zinc orthophosphate, plastic
parti cl és, irﬂt‘g?ﬂif‘?ﬁof which silica is the preferred abrasive.

Conposi tions according to the invention will have a EH which is orally s
accept abl e and wiTheisa strains have beeni selecjedbamang laticdbacteria strpinst fori thelrs not

conpr om sed.ga Bﬁ@%f%ﬁlﬁkﬂc@ Tt@eméaiigﬂicﬁ: G190 the ﬁéthf, eﬂﬂﬁ! )bﬁtiihél hgrdm.ge
3.5tp 65 These cp.oM*gﬂ na?{jé__ﬁe repa
conpri si ng iﬁn‘gﬁfﬂ“ﬁeﬁg a[%'qg ‘S‘F’eﬂ '8 %%

£

red by copvent. onal ocesses
mRZatYe, I g ol cavit; Rlarepyes | e
armount s 2and theyadre ycapable idf feroesting yglucoeusnd nspcrdse phd tdo dedi symthesideue. A
nmet hod for I Qs ' | b tooth may
conpri se th?g@g%é??(ﬁﬁﬁéﬁiﬁﬁﬂﬁﬁﬁ B&%‘%‘P%gﬁ?’gé recogni si ng
specific surface proteins . of a.lactic bacteria strain capaljle of adhering
ThoThe eath - andiCOFiRE 68 AnAGeR et e bitedne BvenSabtyS Gnshiiping, o
monocl onal anodifyiig gemetically lactigacteriacio thahradhgresdotthe pel thpf e tebth sai d
monocl ongl  afh laBRENiGH MO FOF 14t babferi thaPhirddey it bitRe pRliitId BF e
bacteria strain a‘prro(r!}lg &tﬁger. stral&i grogn nﬁg near by. The_ present i nvention
is not to bdeftniiipmo aHoR IHENeT 10 Wgke thg Eﬁ%"ésé‘f‘ﬂf&(ﬁdhg’iﬁ'é to the
herei n. | ndesfdthe/acéthuInmtisk fsamet mays anfy hbr-adherent i lactic iacid bacteria (not

Lactobacilli) can be genetically modified so that it adheres to the pellicle of the

teeth.

30 This modification of the lactic bacteria can be achieved by insertion of
the genes X17390, X14490 or X53657 (GenBank accession numbers), for
example. These gene are responsible in S. mutans for the expression of the

Antigen V/II that mediates adhesion to salivary glycoproteins.

35 According to the invention, it is also possible to genetically modify lactic
bacteria so that they are low acidifying. For lactic bacteria that is already low
acidifying this modification is intended to increase the said effect by decreasing
its lactic acid production.



‘addition to those described herein, will becone apparent to those skilled
inthe art fromthe foregoing description and acconpanyi ng fi gure§.7 Fbciil}
nodi fications are intended to fall within the scope of the clains. Various
publications are cited herein, the discPosures of which are incorporated by
reference in their entireties 30 to the extent necessary for understandi ng

the present inventiqn, .rani, pul ation, ¢loning and transformation_ of
bacteria cells are, %ﬁ%l@% GARchGiachieye t‘@dmaB&rW?Bﬁj ang: PEIEHbY ng t o
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25 rue d t :
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}\A he Budgpesdentil ;que ahdtgesiodehtal infecivon i hfm@ﬂs St)ghm%élg 82%11 gi tets é['}?s
croor ganl SITB anc n el gi um
on July 5° 4 I'bﬁés pré’gra Q?WBWC?GDS Se'llfé aﬁi ﬁg‘/EVal lability of these
deposits w | I be wi thdrawn upon first publication of this application or

2rShres S 2ok el e & et Lo MR EH AL 7
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t her nopfi | li&n&i@@fbﬁﬁémo—gl?c@umoﬁeptmu esieellad cabdn Cluordsatedhitéltd caséid) t he
three strai B3 d ﬁf(tl 8&'&'@%&31??& g{mgound cells versus increasi ng

S

amounts of T epr the curves obtained for the three
strains by pl ott| ng the nunber of bound cells versus increasing anounts of
As- CGWP. Exanple 1: STRAINS AND CULTURE CONDI TI ONS 2s More than 100 strains

abit 110t o BRCHEEATCHARMETHERAHO S TR BEREIE SHARS © cul o

the foll OWI ng 23 strains: S. thernophil us YS4 (NCC 2284), S. thernophilus
Sfi6 (NCC ta@iont terRb |49381 ﬁﬁJCQe?@Q&)ted Svith SYhEORBY sBSCH | 21

(10 2035) 1 b S fﬁn@@éﬁﬁ P sl B )

S. t her nophieulss &relgi9eq WCheltaBIR)l. S. t her nophi | us S 122 (NCC 1554) S
therrnqghl lus S 123 (NCC 15b 1), S thernophilus S 126 (NCC 1587), L. Iacti S
subsp. Crenoris 15 (NCC 92) tis subsp. crenpris 25 (NCC 1932)

| actis subs‘bﬂdéﬁ%ﬂl LUryes: (W@@“’Egg gation cunies | were; determpiagd &l HCE é’é?l s 8
(NCC 1970) ,following coaditionsp. di acetyl actis 28 (NCC 2057), L. Iactl S subsp.

L act 2C2'u%gg% gﬁé@%ﬁé@é@%ﬁéﬁ P AR hact s S0 (noe
2224), L. |-a%uthermoplsifus CHEMJ- B85( Rellikez 268¢rpses] YamnskBeliken ghwose (1 8CC
2480) a0 O Ié8§ul'§£§n’%9£’sg b T 39 BIP UL ré@rawévexf 205gH | nus OVE 176, S

oralis naes dvz 745 di spa 493 and F. nucl eatum
OVZ 596 were obtai ned fromthe Institute fiir Orale M krobi ol ogi e and

Al'l gemei ne $ eRRbpRilEs CNCMdF BI85y from sucrose fermentation, lowers the pH to 4.5,
while S. sobrinus OMZ 176 to 4.

—

35



5 of Zurich and they were cultured in FUM nmedi umin anaerobi osis
(GasPackSystem BBL) at 37C. All the strains were stored in glycerp} rpg ?005
-20C and precultured for 14 hours prior to use at their specific optina
tenperature; S sobrinus OWZ 176 grew in 18 FLIJM nedium (Grur et al.)
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bendi ng poi nt offhkRkecend wain ebjeéctoofthg iprmnt invehtiori ebheeris a ¢bupesitidroferd

Nocz2111. ool Gt Buallh bty o RN oot eidar, o

NCC22111. 00
Number of Cmicraflase afiibe unguthe thasis \Aféw acidifyjag andethgbis eanable oftadhgringn.

directly to the pellicle of the teeth.

while L. di
L- ?{ . . !
ars, .noreover otpher oral gqtrain cap provide gl ucose vi

10
These compositions are in particular intended for the prophylaxis or the
treatment of dental caries, dental plaque and periodontal infection.

The said lactic bacteria strain is selected from the group consisting of
Streptococcus thermophilus, Lactococcus lactis subsp. lactis, and Lactococcus
lactis subsp. lactis biovar diacetylactis and preferably from the group consisting
of the strains CNCM 1-1984, CNCM 1-1985, LMG P-18997, CNCM 1-1986 and
CNCM 1-1987.

15

20 In such compositions for the health of the mouth, lactic bacteria strains may

be genetically modified as described above.



‘30 Exanpl e 4: EFFECT OF CASElI NOGLYCOVACROPEPTNES The i nfluence of CGW on
the adhesion of L. lactis NCC2211 and S. thernophilus NCC 1561 Wa@ 7S%¢Bd7;9ﬁd
to verify the possibility of using it to foster 3s the predom nancCe e
of this two strains on the pathogenic ohéds (nanely S. Sobrinus OW 176.
Casei no-gl ycopeptide (CGW) and its desialyl ated 07 FE9 200 -~s
derivative (As-CGW) were obtained fromNester S. A, Lausanne (for their
preparation see Neddersad lactic bagpmp, strehes tayebe ingludect irefaf fand, \pes feod,di ed

on the adhe%b%eﬁ@o?‘pfe‘%&%ﬁc?%&n'm%%g&%' el he well 100 ~tl| of

bacterial suspension: m  correspon to tHe 50% beads saturatjon
previ ously cal cdicsordinglynitbrse samposioneave weferaldpfoothpagie; foputk rinse,

concentrati f QLIRS : u
Concentr 1| 4 il 85 Sl G WBRAELO ke ptt ot v

i ncubati 6n &eladdressing, emi PFFP&W%\%EW?H“W oy oguTt Cagd il coffes | n

the figure %rea&@@r%ipﬁiﬁbhﬂi,lf@deia@mlé.he three strains by plotting the
nunber of bound cells versus increasing anmounts of CGW are presented, the

number of inocul ated cells being the one corresponding to the 50% beads
saturation for ménltheseadampasiadn$ dactEabécteria strains Thay dter mchndedhalbaé iovnin

observed in . C . L Jau N, | - DI.ey] .
results obt g?’ﬁl}(ﬁﬁ %&"N@E@egﬂ‘elﬁsdgﬁga?‘ylég!ﬁ? an({ﬂéghﬁfgggé(ﬂ@e{)g%f’? s%é.r%@r?t :
Res., ~,1017peeperaims]oyegordmmgly, ithesec sempasitines fipyuthe health xef thy mouth
produced S50%ipiski tion of the adhesion of S. sobrinus OW 176, while nore

than 2 ng/ m re necessary, to 20 have the me effect. with S ther hi | us
NCC 1561. CGWP sfi ¢h Fvciﬁﬁ%ﬁ'{@eé‘ai ﬁemgcmgsquﬁe qu“{f.m F’%PEH@'N@&%EW i n
the case of CGWP, twhictidsygapabletofddhering direotly orthe pelliclé 6fthedbethi on of S.
sobrinus OVZ 176; opl.V 9 ease in 2s .
t he adhesi on peréen@ggfg?mgxg{w %l%égpér})g@g?,ﬂ']p M%%‘?:gﬂp.gsﬁg%{%@g 211

adhesions while it slightly fosters the one of S. thermophilus NCC1561
(Fig. 3). Exanpirge5:lactfOT Adpepiies Ofren Rstefetati %@ﬁﬂb@%@&%&&i&@

fulm of at { ,one. of “he | act.ic bact i n, CNCM. I - 1084, CN
I~ 085, ONOUPEM B diiceinated OF 06 T Ram ABHYT ey oF BHPY] B0 dEER (o

the fol |l ow mythe patents EBrd ©04i 802 amdtER 0pi4A8 G91)i omreayhieted nulki nfayosl8s be
gog &i) tol (793ace! Phe ThsBiffo Ey/cbilalopeptitids Sad! ProvarabROAMEEd Al aC lihitnAne

' 20 amount of about 0.1%. It has also been shown that the caseino-

glycomacropeptides do not prevent the said lactic bacteria from adhering to the

teeth pellicle (fig. 2 and 3).

Synergistic compositions may also be prepared, adding at least one

25  bacteriocin, which is active against Gram-positive oral bacteria. In that case, the

oral hygiene compositions may comprise 0.00001 to 50%, and preferably from

0.00001 to 15% of purified bacteriocin, by weight of the composition. The
bacteriocin is preferably variacin (EP 0 759 469).

30 In order to protect the composition from degradation, an oil-soluble
antioxidant may also be included. Suitable antioxidants include the
"tocopherols”, butyl-hydroxyanisole (BHA), butyl-hydrxytoluene (BHT), and
ascorbyl palmitate. The oil soluble antioxidant is present in amounts of from
0.005% to 0.5%, preferably 0.005% to 0.01% by weight of the composition.

35

Suitable abrasives for use in dentifrice compositions of the present
invention include calcium carbonate, calcium aluminosilicate, alumina, hydrates



0O ~F ~1!i ~~UUS 19 Sodium fluoride0.25%&5ilica (RP 93)26. 3% hi ckﬁgi%
Silica (Sident 22)8.1s Sodi um sacchari ng0. 5%°0l oxaner (Pl uronic 1 )@032%
This toothpaste is intended for the prophylaxis or the treatnment of dental

caries, dental plaque and periodontal infection. to Exanple 6: |CE CREAM A
cream conprising 10.8% | actic fats, 13.5% mlk solids (non fat), 0.3%

Enul st abO SE3dlusting, ducErthophaisphatenplasiic particdes, abl)silica, pfepkichdsilich iks i s

t hen pastqﬁéﬁgﬁé%tdvﬁ%gggvgor 20s, honogeni sed at 75C and 300 bar, cooled to

38C and ino pfecul tures in MRS nmedium taken in exponenti al
growt h phase, at a rate of 10'-108 cfu/m of at |east one of the lactic

P1a997. The cr Saaons EerarElie oy e fvenfolf WALl AV s S MACS T oy 2w
4'h2'r etzg AtTaqchptaé)hj am{d within ewkich ‘aiu: oaguvuycoﬁghteasaidglaumis‘mcﬁgmmpzsi sm#ﬂged
En' xt ur e' i s%%gé‘ezggggﬁnég%tegﬁ%?}%%g%?’ ﬁ%’féx@hwe@ef}sggé g\é\% ft%e of

expansi on @f. 95C by vol une. |ngredi entsConposi- tion kFatsNon-f at

sol i dsSucr oseSol i ds cont ent Cream (35% 30, 8310, 791, S412, 33Powder ed ski nmed
m | k12, 4s11,9s11, 95Emul st ab SE300, 410, 37Enul st ab foanD, 410, 36Waters

s, 91Tot al : cr eHasSSompuIBonUmRy s propaeed byamvientional processes comprising

bas e7410148ac91953&1€rgie1ﬁ§5é@8ﬁfs(%§g31§c9§ﬂ§»e ii:gﬁ@a@e #61869¢ amounts and finally,
syrup3, 803, 00Ferhent ed I.ce cr e%rrfL(}_? 088,. 10, 001s, 0036,54 2s Table 4 07
FEB 200 f necessary, adjusting the pH to desired value.

A method for screening lactic bacteria capable of adhering to tooth may
comprise the steps of:
15
¢)) preparing monoclonal antibodies recognising specific surface proteins of a
lactic bacteria strain capable of adhering to the teeth, and
(2) screening any lactic bacteria strain by use of the monoclonal antibody of
" strain capable of adhering to the tecth,
20
The said monoclonal antibodies would be used as a tool to detect the said
lactic bacteria strain among other strains growing nearby.

The present invention is not to be limited in scope by the specific

25  embodiments described herein. Indeed, various modifications of the invention, in

addition to those described herein, will become apparent to those skilled in the

art from the foregoing description and accompanying figures. Such modifications

are intended to fall within the scope of the claims. Various publications are cited

herein, the disclosures of which are incorporated by reference in their entireties

30 to the extent necessary for understanding the present invention. DNA

manipulation, cloning and transformation of bacteria cells are, except where

otherwise stated, carried out according to the textbook of Sambrook et al.

(Sambrook et al., Molecular Cloning, A Laboratory Manual, Cold Spring Harbor

Laboratory Press, U.S.A., 1989). These examples are preceded by a brief

35  description of the plasmids, strains and the various media used, as well as the
method for producing a monoclonal antibody.
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30

35

The pellets

More than 100 strains (belonging to the Nestlé culture collection) were
screened for their ability to attach to saliva-coated hydroxyapatite beads, and in
particular the following 23 strains: S. thermophilus YS4 (NCC 2284),
Sfi6 (NCC 1971), S. thermophilus Sfil3 (NCC 2008),

thermophilus
thermophilus
thermophilus
thermophilus
thermophilus

Sfi21 (NCC 2038), S. thermophilus
Sfi42 (NCC 2145), S. thermophilus
S118 (NCC 1529), S. thermophilus
S122 (NCC 1554), S. thermophilus

Sfi39 (NCC 2130),
Sfia7 (NCC 2172),
S119 (NCC 1536),
S123 (NCC 1561),

S.
S.
S.
S.
S.

S.

thermophilus S126 (NCC 1587), L. lactis subsp. cremoris 15 (NCC 92), L. lactis
subsp. cremoris 25 (NCC 1932), L. lactis subsp. cremoris 136 (NCC 2419), L
lactis subsp. diacetylactis 8 (NCC 1970), L. lactis subsp. diacetylactis 28 (NCC
2057), L. lactis subsp. diacetylactis 69 (NCC 2225), L. lactis subsp. diacetylactis
80 (NCC 2272), L. lactis subsp. lactis 29 (NCC 2211), L. lactis subsp. lactis 50
(NCC 2224), L. lactis subsp. lactis 54 (NCC 2228), S. macedonicus 216 (NCC

2484).

re conta| ns actlve culture of at



22 Claimsg O7 F ~.~ LUCS 1. Use of lactic bacteria that is not part of the
resident mcroflora of the nmouth, 5 and that is |ow acidifying ap#d FEB 7003
capabl e of adhering directly to the p ellicle of the teeth, for the
preparation of a conposition intended fo#tdthe prophylaxis or the treatnent
of dental caries, dental plaque and periodontal infection. 2. The use
according to claiml, in which the lactic bacteria is selected fiomthe
group consisting of - an acidifying lactic bacteria that adheres to the

loel licl 3 ]9f _theTiRes braaraﬁgthﬂags. faﬁnbztsqmvémenfd,is_sadrhus tmmzfqoagiﬁemtéﬂfahdiit i sd
ow aci di fying., s on. a ac acteri i,s | ow.aci di,fyi ng an
that has beéﬁgeﬁﬂeﬁi%ﬁmﬂrn@i\??i‘é& %‘ISJfh%lfﬁ?‘f‘“ﬁéﬂmé%d”‘ffﬁ@b,s@PFﬁl QM o
. the teet IhI e {g?itﬁlgrﬁiadbmlemﬂilﬁogig]dgié mgdlﬂﬁgémeilhled_ tr&miuﬁ':clb@iﬁt Uiﬁﬁexﬁﬂ?nd
genetically S so, that i LEeS to.t i cl.e of. the teet.h an
genet i c% I yoﬁg%ﬂci’d angl tﬁ?ty i{veﬁ%s (ﬁﬂﬁ’rﬁii o) fgpﬁg mcdime s ANACIRPIFg to
.claim1l or PGasPackSystetrhdBBb)pb379G.on is i ntended for zo displacing
pat hogens of the teeth or preventing their attachnent. 4. The use accordi ng
to any of clains 1 to 3, wherein the |lactic bacteria is |less acidifying
than the pathogévl thestramswerecgarad;ip@lyqesolias ~207Hand prequltyred fosahA hgurst
aDOUL 5, 0 preE b usd WP NP P Uptitl Srtaie S SBnks OMZ 7BgF AN 1e
1710 5, PN ookl o eihosSi i Grpieen e Soved e r oup
Iconsi sti ngdﬂferﬁdpaﬂunmcusw,hﬁw]csﬂﬁl WNCCL560t amdb 8206 thatcgrew iuBelliker )
actic, an |.C: thinS. R | i | S- ~ % The
use accordi @ﬁ%ﬁgﬁwgﬁ%ﬁg%ﬁsuﬁwz‘gg&\%zezr'oeg M¥&feé§s§%%ﬁ§ ?’Q%:%cﬁ’c.ztéagt eria
35 i s sel ecgelatinedng dastrgses Jpg sueroset gdaciose; Heg Naldi 0§ goNenorbiciagid, 1GNCM |
1985, CNCM S'BE%?@xtrW | -1987 and LMG P-18997. 8. The use according to any
of preceding clains, Wherein the lactic bacteria adheres to the pellicle of

the teeth via adhesion factors. 23 0 7 F E 0 2003
For the plate counting: S. sobrinus OMZ 176 was cultured in Mitis-

Salivarius agar (Difco), S. thermophilus NCC1529, S119, S122, NCC1561,

BF11116 and S126 in Belliker agar (prepared by adding to the liquid Belliker 15

g of Bacto agar, Difco), and the remaining lactic bacteria strains in M17 agar
20  (Oxoid).

Example 2: PRODUCTION OF A MONOCLONAL ANTIBODY

A monoclonal antibody would be used as a tool to detect L. lactis subsp.

25 lactis NCC2211 among 5 oral strains growing together on S-HA discs and

forming a biofilm that simulates dental plaque. Therefore the monoclonal
antibody was tested against these strains to verify there was no cross-reaction.

To this end, the monoclonal antibody is produced as described by Granato

30 et al. "A mouse monoclonal IgE antibody anti-bovine milk lactoglobulin allows

studies of allergy in the gastrointestinal tract., Clin. Exp. Immunol., 63, 703-710,
1986.

Example 3: SELECTION OF ADHERENT LACTIC BACTERIA
35

Attachment to saliva-coated hydroxyapatite beads (S-HA)

To select among the lactic bacteria dairy strains those able to attach to
saliva-coated hydroxyapatite beads (S-HA), the procedure previously described
by Neeser et al. (1994) was used with slight modifications: beads washings were



5 9. The use according to any of clains 1 to 8, wherein the lactic bacteria
has been genetically nodified to increase its adherence to the 9?7|E8Qﬁ40f
the teeth and/ or genetically nodified to be even | ess acidifying

use according to any of clains 1 to 9, #herein the conposition is an edible
conposi tion conprising an effective quantity of lactic bacteria for the
prophylaxis or the treatnment of dental caries, dental plaque and

periodontal i nfdentiwith 150 pTheoluses mdngiammd hydicxide Was witstRited Reth
conposition ont%ns ah h‘s&i& @0410 cfu!g of P,actic bacteria. 12. The use
according t 3&9 IR & ‘Wwherein the lactic bacteriais 1 s
combined with mlk, fernented mlk, nvilk derivatives or bacteriocin. 20
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25
STRAIN % ADHESION (+/-SD) |
3. sobrinus OMZ 176 3.93 +-0.40
S. thermophilus Sfi42 (NCC 2145) 0.08 +/-0.02
S. thermophilus Sfid7 (NCC 2172) 0.14 +/-0.04
S. thermophilus NCC1529 2.89 +/-0.60
S. thermophilus S119 (NCC 1536) 0.15 +/-0.04
S. thermophilus S122 (NCC 1554) 0.93 +/-0.17
S. thermophilus NCC1561 2.19 +/-0.50
S. thermophilus S126 (NCC 1587) 1.19 +/-0.56
L. lactis subsp. diacetylactis 28 (NCC 2057) 1.59 +/-0.17
L. lactis subsp. diacetylactis NCC2225 1.96 +/-0.40
L. lactis subsp. diacetylactis 80 (NCC 2272) 1.20 +/-0.35
L. lactis subsp. lactis NCC2211 2.85 +/-0.85




-15 consi sting of Streptococcus tlzernophilus, Lactococcus |actis subsp,

| actis, and Lactococcus |actis subsp. lactis biovar diacetylactis. 21. A
conposi tion for the health of the nouth according any of clains 147 tios 204
conprising at | east one lactic bacteria strain selected fromthe group 20
consisting of the-strains CNCM |-1984, {ONCM | -1985, CNCM | -1986, CNCM

| -1987 and LMG P-18997. 22. A conposition for the health of the nouth

according to any OTablaﬁﬂpcri:énthgcs?df adlﬁ:sidill t@hahh@-cbﬁ@ﬂlh?dhﬁ@‘a%m% Be‘hds
conmbi ned w t x{cﬁ' mlk 25 derivatives or bacteri ocin.

23. A corrpogli’t??'lﬁ‘ill%PBFqugF%E ng‘i'} he mouth according claim22, in which

the mlk derivatives are selected fromany form of
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Example 4: EFFECT OF CASEINOGLYCOMACROPEPTIDES

The influence of CGMP on the adhesion of L. lactis NCC2211 and S.
thermophilus NCC1561 was studied to verify the possibility of using it to foster

35 the predominance of one of this two strains on the pathogenic ones (namely S.
Sobrinus OMZ 176. Caseino-glycopeptide (CGMP) and its desialylated
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15 the case of S. sobrinus OMZ 176 confirms the previous results obtained by

Neeser et al. (1994) and Schiipbach et al. (J. Dent. Res., 75, 1779-1788, 1996).

As evidenced in the figure 2, 0.25 mg/ml produced 50% inhibition of the

adhesion of S. sobrinus OMZ 176, while more than 2 mg/ml were necessary to

20 have the same effect with S. thermophilus NCC1561. CGMP slightly enhances
the adhesion of L. /actis NCC2211.

As in the case of CGMP, the desyalilated derivative inhibits the adhesion of

S. sobrinus OMZ 176; only 0.05 mg/ml are needed to produce 50% decrease in

25 the adhesion percentage. As-CGMP does not influence L. lactis NCC2211
adhesion, while it slightly fosters the one of S. thermophilus NCC1561 (Fig, 3).

Example 5: TOOTHPASTE
30 Toothpaste is prepared by adding 10° cfu/ml of at least one of the lactic

bacteria strain CNCM 1-1984, CNCM 1-1985, CNCM 1-1986, CNCM 1-1987 or
LMG P-18997 in a lyophilised form, to the following mixture containing:

Cetyl pyridinium chloride 1.65%
35  Sorbitol (70% soln) 33.0%
Glycerin 25.0%

Sodium carboxymethyl cellulose 2.0%
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This toothpaste is intended for the prophylaxis or the treatment of dental
caries, dental plaque and periodontal infection.

Example 6: ICE CREAM

A cream comprising 10.8% lactic fats, 13.5% milk solids (non fat), 0.3%
Emulstab® SE30 et 0.3% Emulstab® foam (Grindsted, DK) is prepared, it is
then pasteurised at 105°C for 20s, homogenised at 75°C and 300 bar, cooled to
38°C and inoculated with precultures in MRS medium, taken in exponential
growth phase, at a rate of 107-10° cfu/ml of at least one of the lactic bacteria
strain CNCM 1-1984, CNCM I-1985, CNCM -1986, CNCM 1-1987 or LMG P-
18997. The cream is then fermented for 10 hours at 38°C up to a pH of about 4.5.
At the end of the fermentation, sucrose and glucose syrup is added thereto. The
composition of the cream is presented in table 4 below.,

The mixture is then beaten, cooled to 4°C, stored at 4°C, chilled to a degree
of expansion of 95°C by volume.

07 FEY

10m

109%| & ()-5) 0% 3*t *++<, ZX6PE: 1 110

25

Ingredients Composi- Fats Non-fat Sucrose Solids
tion solids content
(kg) (%) (%) (%) (%)
Cream (35%) 30,83 10,79 1,54 12,33
Powdered 12,45 11,95 11,95
skimmed milk
Emulstab® SE30 0,41 0,37
Emulstab® foam 0,41 0,36
Water 55,91
Total: cream base 100,00 10,79 13,49 - 2501
Cream base 74,13 8,00 10,00 - 18,54
Sucrose 22,06 15,00 15,00
Glucose syrup 3,80 3,00
Fermented 100,00 8,00 10,00 15,00 36,54
Ice cream
Table 4
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1. Use of lactic bacteria that is not part of the resident microflora of the mouth,
5 and that is low acidifying and is capable of adhering directly to the pellicle of
the teeth, for the preparation of a composition intended for the prophylaxis or

the treatment of dental caries, dental plaque and periodontal infection.

2. The use according to claim 1, in which the lactic bacteria is selected from the
10 group consisting of :
- an acidifying lactic bacteria that adheres to the pellicle of the teeth and
that has been genetically modified so that it is low acidifying;
- a non adherent lactic bacteria that is low acidifying and that has been
genetically modified so that it adheres to the pellicle of the teeth;
15 - a non-adherent acidifying lactic bacteria that has been genetically
modified so that it adheres to the pellicle of the teeth and genetically
modified so that it is low acidifying.

3. The use according to claim 1 or 2, wherein the composition is intended for
20 displacing pathogens of the teeth or preventing their attachment.

4. The use according to any of claims 1 to 3, wherein the lactic bacteria is less
acidifying than the pathogenic strains, contributing to a pH in the oral cavity
of about 5.5-7.
25
5. The use according to any of claims 1 to 4, wherein the lactic bacteria is from

dairy origin.

6. The use according to any of claims 1 to 5, wherein at least one lactic bacteria

30 is selected from the group consisting of Streptococcus thermophilus,

Lactococcus lactis subsp. lactis, and Lactococcus lactis subsp. lactis biovar
diacetylactis.

7. The use according to any of claims 1 to 6, wherein at least one lactic bacteria
35 is selected from the group consisting of the strains CNCM 1-1984, CNCM I-
1985, CNCM I-1986, CNCM I-1987 and LMG P-18997.

8. The use according to any of preceding claims, wherein the lactic bacteria
adheres to the pellicle of the teeth via adhesion factors.
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17. A composition for the health of the mouth according to any of claims 14
to 16, wherein the lactic bacteria has been genetically modified so that it
adheres to the pellicle of the teeth via adhesion factors and contributes to a pH
in the oral cavity of about 5.5-7.

18. A composition for the health of the mouth according to any of clairns 14 to
17, comprising an effective quantity of lactic bacteria for the prophylaxis or
the treatment of dental caries, dental plaque and periodontal infection.

10 19.A composition for the health of the mouth according to claim 18, containing
at least 10*-10° cfu /g of lactic bacteria.

20. A composition for the health of the mouth according to any of claims 14 to

19, comprising at least one lactic bacteria strain selected from the group

15 consisting of Streptococcus thermophilus, Lactococcus lactis subsp. lactis,
and Lactococcus lactis subsp. lactis biovar diacetylactis.

21. A composition for the health of the mouth according any of claims 14 to 20,

comprising at least one lactic bacteria strain selected from the group

20 consisting of the strains CNCM 1-1984, CNCM 1-1985, CNCM 1-1986,
CNCM I-1987 and LMG P-18997.

22. A composition for the health of the mouth according to any of claims 14 to
21, in which the lactic bacteria is combined with milk , fermented milk, milk
25 derivatives or bacteriocin.

23. A composition for the health of the mouth according claim 22, in which the
milk derivatives are selected from any form of caseino-glycomacropeptide,
micellar casein, fluorinated micellar casein or renneted milk or bacteriocin.

30



