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1 SELECTI ON AND USE OF LACTI C ACI D BACTERI A FOR
REDUCI NG DENTAL CARI ES AND BACTERI A CAUSI NG DENTAL
CARI ES 5 BACKGROUND OF THE | NVENTI ON CROSS- REFERENCE
TO RELATED APPLI CATIONS This is a continuation-in-part
of pending U S. Patent application serial no. 10

10/ 353,407 filed January 29} 2003, the disclosure of
which is incorporated herein by reference. Field of

SELHCTIYR AN HsEOF T ACPIE Wi @Aemmaﬁ UCING
DENTAE CERIES, AND BACTERESCAUSING DENTAL €

armrs,  drno-prouuct s ant et mods  usr 1mg. Such St rai ns
nmut ants, netabolites and conponents thereof for
treatment and prophyl axis of dental caries caused by
BATIRGRDAN® OFTHE INNEAT TSN ept ococcus mnut ans, and ot her
cari es-causi ng pat hogens. Description of the Rel ated
Art 20 The oral caV|ty of hurrans and ot her mammal s
h (CAEIQNS bact eri a,

i ncl udi F_[g ss QUS%glﬁat‘?Jn-iﬂ SJaf't%rf g@ﬁdlﬁé’@@ PSteRf aptg)hcatlon ;erlal no.

Lact obaci | | sease caused by
10333 487 filed Jpglqagég@ 2003, theydisclagurg @f whigh is incorporated herein by
refefeh@dni co- Parasiti c Theory" presented the hypothesis
that caries is caused by oral bacteria producing acids
fro i gestive carbohydrates, which wll dissolve the
te of the teeth. It was |ater 25

conf i r MaRisiiflveafioh RIkted to Gisé @ﬁrﬁmpﬁtﬁbgdﬁ&ﬁdlﬁl-@noﬁé}ﬁé lactlc ac1d
normal oral bacterial flora, primarily of

baeferigitainsoand prgd\@@qoar@n@et’s@@@ﬁ@a rswfystlraﬁ@ ma@tl@blaeﬁamhtes and
[
coftpBhRuAh b WPl kifichind SRl P RcP BHAM Qs ISRy ool pacteri
sucﬂﬁa&;cﬂtrregto@dccummﬂda:ztlmd pthes enizs-cavdinoprsleigend. dent aI
caries (Locsche W, M crobiolog Rev.,
1986: 50: 353-380). There are seven bacterial species
Dedbridtion of iR Ru1aspARut ans 30 streptococci, where
Streptococci nutans (serotype c,e,f) are found in _90%
of all Mhearpl cawly %ﬁé@alea_alﬁ&élrer mammgls poniaiRy HRTHYIEgTent
[
s PR, s At ATARAE i SV acy A, P55 o
dlsieasgh:amed p»grbactelna oAlr&dy imi 8805 Mllllmt ihi“Gheteivpdlargsitmdilheory”

pr%?es %;{E)e t%dp Sarics 1st%|alllsea By ora bac(%ngiahpr(s)(l'lllgcfiriagcz%ids from
digestive carbohydrates, which will dissolve the hydroxyhepatite of the teeth. It was later

Fi

confirmed in gnotobiotic rats, for example, that normal oral bacterial flora, primarily of
the mutans streptococci group and secondarily the lactobacilli group are involved in
caries production. These “acidogenic” species resident in the oral cavity are associated
with the presence and onset of dental caries (Locsche WJ, Microbiolog
Rev.,1986:50:353-380). There are seven bacterial species within the group mutans
streptococci, where Streptococci mutans (serotype c,e,f) are found in 90% of all human
isolates (Linder L., Oral Mikrobiologi 1996, ISBN 91-7205-037-3). There is abundant
evidence that the initiation of caries requires a relatively high proportion of S. mutans
within dental plaque. These bacteria adhere well to the tooth surface, produce higher

amounts of acid from sugars than other bacterial types, can survive better than other
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anmounts of acid from sugars than other bacteri al
types, can survive better than other 2 bacteria in an
acid environnent, and produce extracell ul ar
pol ysacchari des from sucrose. Wen the proportion of
S. nsutans in plaque is high (in the range 2-10% a
patient is at high risk fof caries. \Wen the
Ioroportion is low (less than 0.1% the patient is at
ow.ri sk
baciBidp +B ¢ SFIEHHRG GRE YR SREEIA Bl Ak les g ncrose
WHeh ehespibpﬁrﬂai oﬁS‘J ehur@prio glague Bihight (it aargeét— 10%): a;pabicnﬁ is at

t her, t of bac erl are al so ciated Wt
high gk frSgiess YHG Ut PTORTIGE 1 1R (SoeARnRA 0 e RS gy v sk
BeSRYEHBY adRSSE 88id Q@leﬂaﬁ@ﬁﬂb@tﬁbﬂ Badteria el Amttitidoaswedim plaque
Vi scosus. These bacteria are al so hi ghly aci dogeni c
favamlile suvival/andyeprodigiioaif mugass airentesiesci- The” i nvol venent

oL TSGR gl A, gyesy g sy i o

thrétaghtdenms tl'ihem dresevefal tpeeics af Latieleici/lussandAntigmyees viscosus.

sal i va, to th t
Th bariai e aloo By Sdqedpls Fha i b il O o R0 s,
invBIveRIbREST LLeBhailiSs ,deﬁ\tﬁlscaﬁéﬁﬁhslb‘é@xdesftﬁhsmrmnuﬂa&w 81 as a
‘caries test" and as a npt. to 1 dent

Migrobiopd 0%it77Hi5g R0} fkn fagt; esialaqt@g of m@d%ctok@aéklé 53‘61“? mlféhva in

adc%éorﬁﬂoI}ﬁ? es%g{gtrao% Oglgllkl%}lg %ré;pg&g&; l‘dg@ﬁs QIQIF{%% ffé?!alﬁgH@ctIWedla

or &sr. tecﬁﬁiqu@ﬂ, HadBéen u]s&Bﬂ)r nFany yearb acd Goarias test” laed as zpwamix y

pat hogen.in the r| e

atdrgeid PR be vt Rgb 2ok kst S PG agliet Sy s

1so{a%‘élibﬁ(§r§ ﬂuﬁﬂ@ﬂ&ﬁil%‘ldq%& | gy hdhigEle cariogkARGFitzgeedld et 4l., T.Ment.
here and col onize on the teeth surface; ability to

Reachﬁ@uﬂlﬂ -6 19%l.1 arge nunbers on a linited surface of

t he e .aci ., -

car EB %‘J@tetr 2% ip 2 gﬁgh& 00 slé{ mgﬁr}gg% P@? ?/p(ti%ﬁég gzrlllﬁgrlltulé

reqa&e@l that @ ﬁamata @mbéneeion wifi several ofithp irbquiinad theradenstias (Linder,

T T e

nuRBets 98 ABinficd lrflca R te@cﬁtaﬁﬁla@ tdIgECHIN prodaBOsAad oar | de
components (glucose and fructose). and the energy

f
calfohbydmtgsa‘@mhm feeds@ endialkity o epnsine pejd FEodupAnEevSs Whder low pH
Iar pol ysaccharides. These increase the
mﬁ’ﬁ %312%15 S pl aque substantially, and al so change
t h e Didrexyi sﬁabsenﬁiaugee both the thickoessand thedhamieppaterefaf plaque.

quid to The gel . .
Mutans streptococ%1 and some ogher plaque bacteria use the monosaccharide components

(glucose and fructose) and the energy of the disaccharide bond of sucrose to assemble
extracellular polysaccharides. These increase the thickness of plaque substantially, and
also change the chemical nature of its extracellular space from liquid to gel. The gel
limits movement of some ions. Thick gel-plaque allows the development of an acid
environment against the tooth surface, protected from salivary buffering. Plaque that has
not had contact with sucrose is both thinner and better buffered. A diet with a high
proportion of sucrose therefore increases caries risk. Thicker plaque occurs in pits and

fissures and, in patients with poor oral hygiene, near the gingival margin.
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limts novenent of some ions. Thick gel-plaque allows
t he devel opnent of an acid environnent against the
tooth surface, protected fromsalivary buffering.

Pl ague that has not had contact with sucrose is both
thi nner and better buffered, A diet with a high 30
proportion of sucrose there%ore i ncreases caries risk.
Thi cker plaque occurs in pits and fissures and, in

' ﬁg: gﬁ% ﬁg%célg \}R%‘? q{a@dre bY@l %ﬁg?se{jlﬁ A c1da ol b%‘?él%’tﬁ% and

concept o e nature
trediinssas denthlt catiss mhm&rs Hilndeting ltlea\m’febﬁs ofi Sangtats, dartexemplepf

dent ies require i nderin e .effects of S..
I ATRLarS R ee 2 AP O reqticline bl sorehS st tofsinfiace
the%{lrfﬁé;‘e@ﬂﬁbtﬁ& driag seth st fs’ﬂh@tlcﬁﬁff thdy@untag bes| dutaksbacteria. Thus,
reinforce the surface structure of the teeth or

treateaguis thap havstbeerhied dnshede: efforts at whanging thar@pflera, usingages's
such g?& [ircea'i] E@%&Qﬁ&n@ %¥§ t(&?ceap ﬂﬁ(gﬁcféd rdddGh g e anﬁ)fuﬁp(gft cﬁet@tty

usi ng’ agent such 'as topica
suo@diﬂephf}Mmﬂadil dhengenmdtsolstitwionfbuorvdettaprs mente diffigult oenetabolize by

5. B4, SRR SR T O AU AT RO HSPIESTiRg Yo SAEy B tating, by
d1ef§% a&m&e ERIIRY flucrideNperABarlysthedh gh Faibpsigplicaion d%ﬁsmg ftdoaln,

K , decreasing the frequency of eating
brug legaangl ingesising;salieray Agws vsing ma@anwalr$lwéﬁt@p|dyrlﬁﬁ Vigaepus

che%hé ¥, SRR G, \Q}g r%rﬁ%sqfvﬁicﬂ Q4 é‘ﬁ&b rlg’bg%gﬁilg drugs to

ncr easi ng salr ng nec anlcal t1mil at1 on
enlthncé figwyvi gor ous chevvl ng to enhance flow, by changl ng

.drugs whi ¢h uce fl.o us s t nce
Difrgih appiopsiths B Daep sy B pieb el gt iR o ¢ RHIE O
corﬁf)@sYtﬁﬁtdsE’sga S Eﬁ‘iynfeﬁﬁrb@(ﬁ:ed b9k bexaidhage ?éelﬁc for Strepz‘ococcus

conmposi ti on uses gtlc enzynme produce

mutys(€rS. Bpthrigéo. §g§@&09 of F@Phegﬂ P%ﬂéﬂo%lé%@ﬁramﬁ W%Mgl”us
zea(elﬂa?beep % Oc?ﬁicf;@ ough %&94?6111(3,%86 fnex]ﬂ:fﬁ%ctg %Hduc@gn ﬁ#tlb))dy éll #9:

Fain us z en nod
suﬁfetue ocgdutgBrethe dethimengl stwmcngcaﬂ baqger g (Faammaarstern il daly 2002
urf ce.to.neutral jze the de

issug 9@\3%@ pigphnglogy dr Rapveve PEBFL D genej‘ﬁ?’é»‘/ Bggisied

orgaﬁﬁﬁﬁ f&¥les H@ﬁ%@wﬁ's@fe%ﬁimﬁﬂv@géihﬁhmhomvef this appr OaCh
th genetically nodified ani sns faces_an unk

s af & gdditings exeetrais Qfdechf()éﬁczllzv gt (0L 6F, S30he Séliamaﬁﬁ) has
beebn eperlm%g{ea g?? égbﬁﬂﬁ&ﬂ&ﬁ&gﬁl%ﬁ%ﬁg%m Sk r%dg affPnubAS

as a pro u0|ng
stré}itb@ph(géﬁﬁ&ﬂﬂm@%b e aly CariesdR ewuB Frd 2- 4@0;%}@&)} cloother work showed
ase et al

tha% nglgfahlgalirqlﬂ as a §aiter 1 ﬁ%mga{mg mﬂ{?%ld no% 1nﬂuence tﬁe gter of

antibodies against human cariogenic bacteria that were present in the milk (Wei et al.,
Oral Microbio. & Immunol. 17: 9-15, 2002). L. rhamnosus GG differs from L. reuteri in
many ways, including fermentation characteristics and isolation source. Other
microorganisms that have been found to have inhibitory activity against the formation of
dental plaque include Enterococcus, Lactobacillus acidophilus V20, and Lactobacillus
lactis 1370 (Oh, U.S. Patent No. 6,036,952). In order to inhibit S.mutans, other work has
been done using so called “competitive exclusion” concepts. For example, L.reuseri

strain ATCC 55730 has been shown to inhibit S.mutans (Nikawa H. et al, News release
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that use of this strain as a starter in fermenting
mlk did not influence the titer of antibodies
agai nst human cariogeni c bacteria that were present in
the mlk (Wi et al., 25 Oal Mcrobio. & Imunol. 17:
9-15, 2002). L. rhammosus differs fromL. reuteri
in many ways, including fermentation characteristics
and isolation source. Oher mnicroorganisnms that have
. t i Vi . i .
by RSOk P 11, 07, £ BliNbptiB0R Bhe it in
Japaachiébc$ 1, lcostamiigdogfain efSLav@bacilindsdlmaeriad@Sil) (bysFrente Ltd.

lactis.1370 (Ch, U. S Patent No. 6,036,952). In order
Jaﬂaé‘)isrﬂ?ﬁl‘ﬁ‘ie‘gmsl.g‘%‘ftaﬁ@?m’é% her work has 30 been done using

so cal | ggaing @ﬂ'ﬁ)Wq'c_letx}alﬁ@tyQ?fQJaH@b@&ﬁm%geéi@Q‘ir&»ludi_ﬁg’Lactobacillus

exanple, L.reuteri strain ATCC 55730 has been shown

renteri hate bean used nnrabistie farralations. lactoapcillngiqyterids engef the
i BRI S bbb RGPl et
fowrairin henintegtirees sand aiceasivhallpint thé birthl dhensned dréastmilkisnd inSuth)of

Frente Ltd. ~Japan) .is claimed to.inhibjt .S

e GRS QeI AR 550N LTSGR A Er BRI See-for
ex@Bfie] €. Phta N6kl 5,939,678, 9238,8Y4, 5534,253,883¢ 088, ah@ 8 849,289

used in probiotic fornulations. Lactobacillus reuteri
When peuterti celfseare gromumrundpsanserebicrcopgitiprmiaihe pigteaceef glygerol,

Lot est ; ' [ tinel

AT hepiiabotl Atlail AOUTH SdBpiarast ey
prafiemabdshydd)r east mil k and nouth of healthy animals,

e ok TP DR B
relg)réa Qudh/3 f‘R@ut@ﬁvﬁycﬁﬁfS (H81tzeBA. 2ba. ARghifdRIhenddThternational

5, 849, 289. 10 en L. reuteri cells are grown under
Edifinmet% BT c3ffrh 0h and "PEAprogkiaeis agid) o Xape 4| Dissertation,

. J tle I 3 C n . :
O LY ISR 0% M BCERLEh C4pSHEICE AT ABR iroiol
13a28 Ji-6r).draotobadills inehidimede seulpeis aenldohveell kimahint tb hived the ability to

. .argani c aci.ds haye also been reparted such as. .
inal Qe prEii, cp i s Exouh gt coppetion o Mlriants and other
mdtiloBt Mablaoials. 15 Edition 39, 2766 - 2768, 2000) and

"PCA ( pyri%gj utamc acid)" (Yang, Z. Dissertation,

Uni Wuci bipgingipaxeins phk-crueig beye baga dsolated anddegqriped See, for
exhnl ?Qa%ﬂé P?t‘%nte}ll 0.6 ]}0@%&8.@{&0%05[1{9 Qﬂraﬁhs have bedfrb &e)di(to adhere
actobaci ['T1, I'nCluding L. reuteri, are also [ known
to varidvaell lihes aajihbsttyucie This hadbden spdvelatadrtg dmimpatantifon
prcgﬁgtlscoa?oﬁglft? Qnsd its tc]iE:r?\lfje% (l g %l coggep 5 \Ifi}*dlgnrc]:e e{ctor}g gnr ﬁa%gg%nic
bacteria, where vast arrays of such interactions have been discovered during the last
decades (Klemm, P. and Schembri, M. A. (2000) Bacterial adhesins: function and

structure. Int. J. Med. Microbiol. 290, 27-35.) It has however not been so well known

that there are important differences between a Lactobacillus strains ability to adhere to
oral mucin and mucin from other sources, Some strains are good at adhering to both oral
mucin and other mucin, for example gastric mucin, others are only good at adhering to
gastric mucin but less good to oral mucin, others does not adhere well to any kind of

mucin. It is therefore a part of the selection method of this invention to use oral mucin to
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met abolic interactions. 20 Micin binding proteins of

L. reuteri have been isol ated and described. See, for

exanple, U S. Patent No. 6,100,388. Lactobacillus

strains have been reported to adhere to various cell

i nes and host mucus. This gas been specul ated to be

inportant for probiotic activity and is derived from

the concept of virulence factors in pathogenic

i a...:where vast arrays of such interactions have

fmgee%@%l§etr§t§%ﬁ\%red during the | ast 25 decades (Klemm P.

and SchéWiidtel the pbssibility D0 ffjctiBa entéractatialadtivisy ast some binding

SIS TS UL o ARG ML 390,

ATEEB873 SdiMRRLLANs GG ABCEBEEI HehMe Rflovin, and some other lactic
Lactobacillus strains ability to adhere to .oral_ nmucin

acigrhacterie haverhesmrrlaimrst to bg gnideariogspicelt $iap aptigevipeslykunyndhat
su@s%h?fra][ &gfelteﬂc&%&ﬂtéar@{\wew ShafifsRfiieh thgilt‘:%)‘?lit?rft(%educe the
exanpl e gastric mucin, others are only good a
nuatbbesf Sigptosocd astarisin theoral clnity dndskerginyoairies; nor thiat such strains
in,. others does not adhere well to any kind of 30
CO%@eﬁ?le?tF is therefore apart of the selection nethod
of thi s [ puRMHRMNIdD]dE66S thE Rivertlimitd ptavide beftendraiief

best strains. Wiile the possibility of effective
Lagiobpeities which havecheey ﬁftl?d%ﬁ@’f st aprbiy fgreduce the number of S.

i i . 3 - . K & 1iti
R BRSNS Pt By i
of baletrinlg de bial e ciBENATICEHY316SsHuldy presantkndws or &rpat deutakcaries.
other, lactic aci d bacteria hav een cl.ai med to be
i s PR oS v Entid0 Rl RS G e, Rutants,
mStERIR M cahpslichisah@beemcRMingtagehth &ir\weshylaaiztop bestidehd of
strains in their ability to reduce the nunber of
cages asprogest with Swuttamdor imipistrelion o BYPARY and t her eby
cari es, i L &S ESH thd
IS ther e(?g{ré)% n{soaé}igg\t/ﬁg%g@% el ?&n@g}ﬁ?ﬁgﬁa 0 provide
fohevine disstoswat asd efpended daitmsbaci | | us whi ch have been
selected for their capability to reduce the nunber of

S. nmutans in th Qug i crobial activity
i n conbi nati on wWEH=go0E @apa W@(ﬁ%f adhering to
oral nucin and thereby successfully prevent, reduce or

treat déiearveation beein cpmprigestrpins phbgcrefigrids thet hvgeeen
seiﬁugt;ég gt%r;cf’?ar PRy SAEIRIRANE ESn G2 ¥E 8B DEL R Huhs AltRSmouth
of mammals through inhibiting activity, including mutants, metabolites and components
thereof, in combination with good binding of the Lactobacillus to oral mucin and dental
plaque for preventing, reducing or treating dental caries, and products derived from said
strains, including agents for treatment or prophylaxis of caries for administration to
humans.

Other objects and features of the inventions will be more fully apparent

from the following disclosure and appended claims.
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met abol ites or conponents thereof, including agents
for prophylaxis or treatnent of 15 caries associ ated
with S. rnutans for administration to humans. O her
objects and advantages will be nore fully apparent
fromthe follow ng disclosyre and appended cl ai ns.
SUMVARY OF THE | NVENTI ON 20 The invention herein
conprises strains of Lactobacillus that have been

sel e5to 5 pReRIpPoRRAblY Y [QUERATIN AU TGS

TfepIOCOCCUS mutans 1n the moutn or manmal s

through i nhibiting WQEI@NTSEHEREQTQ mut ant s,
rretﬁl?lolltes and.co 0 ent s

eof onbi n.,. .

R BT G B ene Duodb et ity G GRaA @ ivicy of
deRtafcAiR8 badterADcdthF bk <fe¢l§ opm@MBdSﬁtbm, cotr@ehigitdeF M lleast one
treating dental caries, and products derived from said

selgeted ptrain of bedrahgcidys AEh©e0d FRicoRIaheGiVity REHRY PRYPIRSPEUS
mv%igcagﬁ §t8§d fuﬁfhng QH%] étéltﬁtﬂ; {cp&alt ﬁuch %reb%mé?togdﬁ&t ot
an e e

ures o I'nventi ons w
treapeatad pdriesf Suwehstrhias fngludes\L. ngutdrzélﬂ%@il(’ﬁeﬂé@ @TAp{aﬁﬁ’Sﬁidd reuteri

MG (RREE R P ECRPERTD) FEEHCE T Thd DI BLEnya 1 LC PIA-5269

anll Y Rk O B PAOMCO P AaSZHOQ dukdse sffreﬁﬁs ard BVeblableﬂ@ tHeliiblic at the
grom h and activity, of ental caries bacteria,

Arperigsnilappguliee |C§116?t1%395164ﬂ11% he dastieorhaing hsen deposited
thér@@ﬁﬁulg% Z%O?el ected strain of Lactobacillus with good
ant| m ¢robi activity agai nst Streptococcus nutans
and goodn ﬁlerseﬂlectg)mhethact teed ihstein shetinhibitiag effacts nf Srrdprococci

g e e SO o el St b3 rag 66 s
wdlEH$ &phrate \liﬂ:ﬁmgrz( iEkibTibAYY 6t pted nidtabEMES hidd édjnﬂonents in the
reuteri " entis" (ATCC PTA-5289) and

supespatartiof ﬁwrmrt%t mmsmg@yredm% wethof gf ﬁ%telarvéng the ATP

(a%‘f;?%%é?@ p%os]tp;ﬂ Ifégﬂlgg gb%ﬁz?{:crctcbﬁ ﬂt@a%élpﬁ%ﬁew&%ell with the

totabaallrngplunsest w!ahb@Sl retdns telier(efoNikdwh.yH.20 1. 200643l of Dentistery,
Vol 26, No 1, pp. 31-37, 1998). The adhesion capabilities are measured using oral mucin

coated in microtiter wells (ref. Jonsson et al. 2001 FEMS Microbiol.lett. 204: 19-22). The

reason for also testing inhibition and adhesion by secreted metabolites and cell
components is that the present invention also could be used with non-viable cells or
parts of dead cells fulfilling the selection criteria.
The details of this will be more clearly understood from the Examples.

The product of the invention can be any product for placement in the mouth as a
preventative or treatment for dental caries, or for nutritional or breath purpose, such as
food products, dental treatment products such as mouthwashes or other specified health
products, chewing gum, lozenges and the like. Food products lending themselves
particularly to use in the invention include milk-containing products such as yogurt, and
also juices, drinks and the like. The dental treatment products that may be used in the
invention include toothpastes, liquid tooth cleansers, mouthwashes, anti-halitosis

products, and the like.
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In the selection nethod used herein, the inhibiting
effects of Streptococci nautans are exam ned by
traditional mcrobiological nethods with the bacteri al
cells as well as separately analyzing inhibition by
secreted nmetabolites and components in the 15
supernatant of the grown test strains, neasured by a
nmet hod of detem ning the ATP (adenosi ne triphosphate)

| eV gihe @bncBhtr AR AL edfed MabBBScIMN &lls G kfeBlbdlifs o¥&dhponents
wth the total cell volune of viable S. |1 nutans

thereqf] meeded for effegtivangss ofp preduci|of theduyensipn dépemdner the eype,of

- : hesj on
ol gt ot 8808 e8P e NS AUDEEH oy g o
demtactremtrnére prodekd) souf itds usudby peforatde tochave 2Q@¢alEEMBabout 10°-10°

bigl.lett.. 204: 19-22). The 2 for al
CRULED Ry Toeis b5 A pt R AL e g & BB chouns up o about
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s B Lt ottt et oo Sl B aolg KRB ne
usdgito pnydupe the peadubowoydt acefereblly bestanberd ovltirks fas thds paficular
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pufioEs. A Bis i sitodeBietat s et ion on otrestiapts Asansie o the
invdftiriinay beadd¥R Bithd HRFYE biSaffel B fBindRRHbR WRHR BRIt AlahVel
speci fied health products, chewi ng gum |ozenges and
eqyifalentiof é‘?mllté@dl(b&fgbmrsiaﬂﬁ prIVing of hegnsiedryieare as discussed above.
Par bIAHLAL it fratt? 8 h iAo YERhbORlAF b dntibacteriat
m | k- cont ai ni'ng producfs such as yogurt, and - areo
comppéreats, atdedshikeneaind intikit bi kil selddted demdialci/lus saiin®))tor
roducts that may be .used in the 30 inventian inpglude
oS S pEone R eEoo ot IR RS 20 S ORFAG ARSI

ant Th&atdif (@S LacRbRSNSES Sor ndEboliR ok béiBponénts T€eof, can be an
concentration of selected Lactobacillus cells or

addiiyembier iig theringrefisnis enkreadphingwer, conied @ thef mypduct by means
o P36 S 0 RGO R o1

prepagten efith¢ seledi¢tefobd neothér preduci nf thh énventidriveqiires a heating step,
n- f 0o, ent al . treat t, product), but it is usyally
the ot e o st Be Adhe e B g, Crss thrsslebetiny

Lakt6BU Y% -cEIY 4¥b ROthe Biddsdt, Ris prefebre@abt @ Rkhihd Hoake t960-20
product. Amunts up .to about 1010.1011 are

deggers i o1 dbozn tpr edengsepurindcpfitiond ner ease efficacy without
adveps EIa%res%ffft}Feﬁ}(r{e{égt i%lo&ti&))fl %H %t nn’go[l‘\? §1.9§%1!|engi@{skog)d by reference

characteristics 'avor or s
to the dullosting examples, which are not to be construed as limiting the invention.

Example 1. Method of Selection of Strains

The selection of the Lactobacillus strains to be used according to this invention
can be done in the following three step manner:

a) Evaluation of inhibiting effect of S.mutans by cells of Lactobacillus strains

An example of a strain to use to measure the inhibitory effect is Streptococcus

mutans, ATCC25175 (available from The American Type Culture Collection, Manassas,
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s yogurt or other lactic acid fernentation product,
the lactic acid fernentation strain(s) wused to
produce the product would preferably be standard
cultures for this particular 10 purpose, and the
anti-cariogenic bacteri a, ohanetabolites or conponents
thereof, of the invention y be added either before
or after the fernentation of the product at a | evel

VA MR oolle SR AXRLCR- SR ERp MR U8 ©

supplenkntdd with 0130 iypase exttiaon(I el (TR Y dhe e¢lls ant heavested during

anti bacteria component at t_naone. that. i nhibj
nepppiaCep Bt S Be B ierRh et SRy ROERhtd Migeith BbS and
resiEealdd intiRSsadic WGP Ahe BEIS susPeisRRE areubjebled it £ [oRv-itdnity
its anti-carjogenic activity. The strain(s) of
ultrasenio Bawdsq tokispersg pagieriah Begredates- or conponent's t her eof
ca . -m: . .
e eeyt RacrBbHGihls SRl 3 Ewnth M OBrolDEE) 2 Bt during
thd expbimmtial growdr plfase byudeatrifogatioh apit @uc g, swashed twdte witlpphosphate

e Si el nd, i f r ion of the selected
ouesh s eg PR P P aR Bttt RRBRT RO B Purtet T es s
heafthergticd] ABnsitt of R Hastetisitasiehbivss &b hthsifr&d inshio0hi cheette
.added after the heating, Once the sel ected . g
withegctegphight ppilis andsibe suspensiqng ig adgusteddg adinal ¢qnepngration of 1.0 x 10

: eat the product to 60-70 degrees C
CFEJ; gﬁggg&%&’gﬁlﬁgﬁl@er period of tine. The features of
t heTherigtgbitdry iassag it ¢onduaied ds fhdows tiee subpeasioy ofifdewr/gtomd the

b S gl s e i P Bet PrUBHL 5 SEoRRER D in
steilLile d\éﬁ%‘ff@g&ti@fl bRl (Rfd vORinRf 1004151 iRled HR BYEI 19861 o D nlheortex

Lactobacillus strains to be used according to this
miked/fon tengaconda andimcehsird fHnoQ mén 437 Qwiithgentle gekingeps a
ner ; Eva ion i NRALRLT f .
cofR e syBluso R s RnleBB g ol SR i g conteol
tutex &g & IatrodaSlndi Afiérovatds eadhosuspasion és tvhshed b caittifmgytion at
effect i s, Strept ccus., rrrut , ATCC25175
100y & VaEed SFEB R Safiét PIeaH o e g8 |tfeC@Q~‘r2t%mwai the Ghlppunt of
S. MaRAS SR % Survi¥A] ot MurantiEotBRt & Emi 811 @Y A Rorhfula.
trypticase soy broth (Difco, Detroit, USA
suppl emented with 0.5 % yeast extract (Difco) (TSBY).
The cells are harvested during theFExpSmennriaincehatagtwith
Laophobas!ipyx t¥Nntri f ugati on at 1000 x g, washed twice with
PBS and

% survival of S. mutans =

CFU of S. mutans incubated with PBS

The assay should be carried out with minimum triplicate samples. All the

numerical data obtained should be statistically analyzed.

b) Evaluation of inhibiting effect of S.mutans by metabolites or components of

Lactobacillus strains

Also used here as an example of a strain to use to measure the inhibitory effect is

Streptococcus mutans, ATCC25175 (available from The American Type Culture
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resuspended in the sane buffer. The cell suspensions
are subjected to a lowintensity 5 ultrasonic device
to di sperse bacterial aggregates. The test
Lactobacillus strain is grown in NVS broth (Difco),
and harvested during the e>§ponenti al growm h phase by
centrifugation at 1000 x g, “washed twice with
phosphate buffered saline (PBS; pH 6.8) and
f
CYBRIERRRAR, VA R T Dl Ebrow 1 (B2 SRR DS
DattoitetUSA) supq)lamdntedamﬂc@cﬁ 1% géust gatabt, (Dafed) (158 YuThecdls ares

i s adjusted t f t . 1. 108
bl RPN A RS T BTN PIRE bY GHTRieBHgn 40y Keowadhed
twic@ REHHCRESlarBreSub e in the Sarfié! SRR STIR cellf suspensibhsdis s@jsbted to
the suspension of Lactobacillus are mxed in_ the

a lpwtipigasityfultiaponig devige posdispeeredactariel aggregates #nd agdjustad) te final
co@ﬁ:ﬂ{r%r i b @p@@%e (total volunme 100 L), added the

up to , .vortex 15 m xed for ten seconds
andTtiertest Batrebadilfs s@@innt grosn i MR$vbrolth (eifito) chasteated ldgrmg the

N T TR E T

buftbed Qalitfe (PBS! $H1BY) lah& - suspénided iethé SarelsilTFfegUspensi on i s
washed by centrifugation at 1000 x g, washed tw ce

wi t Fheppacal daesitiesnisee bagtensl igeansiops HeMsAMTpE Ik afgvette
9 |
00 Ly BB A L7t Bl gl Bl Spoiata st 20 10

CFWﬁlll.b]fﬁ)()qd, ofi thélactobadiDixmspenbios Was i@;&d% 810rmvl, WAMRS brSth, and

. mutans = CFU of S, nutans incub ed Wi_t 25 The
ingibated atHo b for 440 Wih Fecimowhihaking %ﬂ IR ?rrtﬁﬁmce'aett@n the
laRGUERIIGS celﬁ'&he&@ﬁm&@@ﬁff tGRlitudaton, akidk fk%ﬁl_tiﬁg Qe dit was

statistically analyzed. bl Eval uation of inhibiting
ﬁl@fe‘de(pbrecsfzes 25mmans by netabolites or conponents of

actobacillus straips Als sed er.e an exa
P BRGOIBR ey b ol s SRS 100G e Shpbrauror <
S, é&zﬁﬁ%&&é&%&iﬁ) Whﬁﬁéf TS‘BT‘@%MM gk kaRheidkom eIa{etested

Aneri can Type ture
strain of lactobacilli was mlxed and incubated for 24h in 37°C with reciprocal shaking

(120 rpm). As a control the suspension of S.mutans was mixed with equal volume of
MRS in the control tubes (free of supernatants from lactobacilli). Afterwards each
suspension was washed by centrifugation at 1000 X g, washed twice with PBS and the
amount of adenosine triphosphate of grown S.mutans was determined using the method

described in; Nikawa. H. et al. Journal of Dentistery, Vol 26, No 1, pp. 31-37, 1998.

.¢) Evaluation of adhesion capabilities to oral mucin of Lactobacillus strains

The Lactobacillus strains to be tested are collected. The bacteria are grown at 37°C
in MRS broth (Difco) for 16h. Plates are incubated in anaerobic jars under CO2+N;
atmosphere (GasPak System, BBL, Becton Dickinson Microbiology Systems,
Cockeysville, MD, USA).

Oral mucus as human saliva are collected, centrifuged, sterile filtered and coated

into microtiter wells as described. The mucus are collected in 200 ml ice-cold phosphate-
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9 Collection, Manassas, VA, USA). The isolate is
grown in trypticase soy broth (Difco, Detroit, USA)
suppl enented with 0.5 % yeast extract (Difco) (TSBY).
The cells are harvested during the exponential growh
phase by centrifugation at 1000 x g, washed twce
with PBS and resuspended i n*the sanme buffer. The cell
suspensi ons are subjected to 5 a lowintensity

o R S0, foSPRE S APAGHS, BBl dg s o

peit 90 nhlat dHb@rardd sugplsinemtied with 0g)SOWTIween MRFBHTOL The resulting

suspRRG B rRNERS Firoat | ORVBEor 10 g nab i i mind

ord2PRSRRBYE IR YEA paEfuIaRIhARr. (ARBR alteidafvhuéifGs gastrlc mucin
re-suspended I n"the sane buffer. 10 The opti cal

(SigmasVil V&9 ustd. The civde e sprepayatingns sorpsl a4 2e *GeBaupEisi n

oy b B A OB NP g
inchib&leX ovdPBghtGh Hﬁéﬁotltel QRlls ?@fneﬁ)ﬁ%d ;?/lge@ﬁéﬂ) atl i

suspensi on was added to 2. brot h, and
4 °*Crieitibelowdotationg Te fstls m@tblmkpchwptb EBSrwisnl Yeskvasenr§ for Hoand
scells
e A i TR TSI e vl B A AELRRAR coltiie D
SUpP@he stknd to\ba sesicd e gﬁo&mn&{é p(alpah’oee swa?shed)orﬁ;E imphosiple-

e A RNt e e B0 P s
to OPBY 089l e Snitibudfer. OWR HHBRE 'ﬁﬁh@ﬂie?s cteBi@Ldns &ﬁioﬁ(ils added to

strain of lactobacilli was m xed, and i ncubated f

eacmneu md3ncybaied ioversplrab 430 Theavella gre washed 4 fimps with P§ST and

ntrol . p t
oL AP s AT g e
wedls hed dridda thiediddinmis nseatwrbdover lthe) thlé Elﬁfam ofithesadlnn an BioRad

suspen5| on was by centr tian 0 X d,
Gehbioh 200 itentnen: CRioRBa L ainrones. Heratin CBr C5adrl miestremens
aré&dn@ﬂ?ﬁ@ﬁ@ét@ of grown S. nutans was determ ned using
he met hod described in; N kawa. H et al. Journal of
D@h@ qutelraleluv@ﬂramsshomnglbeswsulmn both inlgbiging p6S. yitans using
b

rapigBeBinstls Blo EERERLSEARER BByt A TonBUER Figaia
Lat:z%&cﬁljusaaﬁwelbhd st md;lts'ﬂn adl’mamhem bial mueingeosting to &E@ssays

in MRS broth (Difco) for 16h. Plates are incubated in
arg8ek66tedbi ¢ jars under COR+N2  at nosphere (GasPak

System BBL, Becton Di ckinson M crobiol ogy Systens,

Example 2. Selection of strains

1. L. reuteri SD2112 (ATCC 55730)

2. L. reuteri DSM 20016 (DSM 20016)

3. L. reuteri MM2-3 (ATCC PTA-4659)

4. L. reuteri CF2-7F (ATCC PTA-4965)

5. L. reuteri MF2-3 (ATCC PTA-4964)

6. L. reuteri MF14-C (Culture collection of Biogaia AB, Raleigh NC, USA)
7. L. reuteri MF52-1F (Culture collection of Biogaia AB, Raleigh NC, USA)
8. L. reuteri MM7 (Culture collection of Biogaia AB, Raleigh NC, USA)
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Cockeysville, MD, USA). 30 Oral nucus as human saliva
are collected, centrifuged, sterile filtered and
coated into mcrotiter wells as described. The mnucus
are collected in 200 mM ice-cold phosphate 10
buffered saline (PBS) (8.0 NaCl, 0.2 g KC1, 1.44 ¢
Na2HPO4. 2H20 and 0.2 g KH2P per 1000 m of dH20
and suppl enented with 0.05% Tween 20 (PBST). The
« S { fuged first at 11000
0. %%H}%}I&@n ﬁb‘%%ﬁ 4‘1& Ggg%%g@* orgls mn in order tgo
10rérrmﬂeucEIB (ATa@ePT#ab290ul ate matter. As an alternative

tr| in,5 778 ed. . The

kg 1S b e TR B8l 358 Tcus
12.@t;@amabsuss}(}imm(e63mz)appr oXi rratel y 100 g m-1in 50

nmV Na2CO3 buffer, pH 9,7 and incubated overnight in

mcrotiter wells (Geiner) (150 pl per well) at 4 C

wi t QRKE,

mﬁtgnﬁgf%h n@%%ﬁ?lméﬁ%agﬁé&ﬁﬂ ereg#ter %% % Q?Wﬁ%%
usiBg theA¢ldctorc adtralofhvinhibiBBrofa s enurerdandsadbesiin tolosal ni@in e

ted are 0 bove
el PonR BB Bisroes oL PRe Pl R Spo YR PR reuts
in Stbtﬁﬁﬂlfﬂﬂiﬁﬁg GﬂS mul‘dﬂzs Qsiff L&@Wlﬁ@eﬂ&?ﬁﬁ&h@ﬁﬁg@ thitbesing
to QD600 the sane fer. One hu
meigholites jand P%ml?ﬁi’@{l'é ©of éﬁld é@@@@q%lﬁﬁnas ‘gelh%fd@ét r@%ﬂts éyadhesion to
I
oré’f"?ﬁ%u@&%ox‘tdlﬂ‘f%t%%eeﬁ é@r Egé%géd glieﬁglgs ofﬂe?lggirf}lﬁh g% s@b@rﬂ in Table
1, mnh@mﬂB@fmﬂnmwsaagépwﬁhmTmuﬁﬂer is poured of f and,
after the 15 wells had dried, the binding is neasured
over the whole surface of the well in an BioRad Ge
Doc 2000 instrunent (Bi oRad Laboratories, Herkules,
CA, USA). Al neasurenents are done in triplicate.
The Lactobacillus strains show ng best results in both
i nhibiting of S. nutans using Lactobacillus cells and
inhibiting S. nutans using netabolites and conponents
of said 20 Lactobacillus as well as best results in
adhesion to oral mnmucin according to the assays, are
sel ected. Exanple 2. Selection of strains 1. L.
reuteri SD2112 (ATCC 55730) 25 2. L. reuteri DSM 20016
(DSM 20016)



3. L. reuteri
CF2-7F (ATCC PTA-4965)
PTA-4964) 6. L. reuteri
Bi ogai a AB, Ral ei gh NC, USA)

(Culture collection of Biog@%
8. L. reuteri MW (Culture Il ection of Biogaia AB,
reuteri FJ1, "Prodentis"

Ral ei gh NC, USA) 11 9. L.

A L R
RO Sy v LR AT )
sufyndtaresofsald thcrabapidiny acchRling to thddesnmisadsas@E@s.( (ST =€€blected)
53103) 5 In this study the above |isted Lactobacillus

strains are chosen to be eval uat ed

MW2-3 (ATCC PTA-4659) 4. L. reuteri

5. L. reuteri M2-3 (ATCC

MF 14-C (Culture collection of
30 7. L. reuteri M52-1F
a AB, Ral eigh NC, USA)

usi ng the

sirael ection d
adhesi on tdg
Exanple 1 3
best result

rarugs |1 a
sovigdl my
rSenutpyed .
gatioi lPr' 1 ba

a@Fulghhi b
curmiyal t he
SThand_ac
tHePANI b

| CRWh Of
survdlhod
t Otvdeis | |

i PN of

pmol/DUt ans
sABeimofind pit
usmutans @i ns
St ns

Sandtion
hto ingxt

gdowi I
usi ng

Lactiobaci Il

L. rgz?t%rfaMI iZL

us cells

RnsCOT

result

and 1 nh

MRIBEH S

s 1 n _adh

| birting
0f o184 d

esion to

S.mutans u

Lacy ghapi

ora

cln

ST ng td
us_as

according t
go’leﬁﬁ P on

hesi on _ar

o t he ag
aroe+&hov

e _shown

says, ar

W2 ok y7 Tab
in Tahl e

e sel ect

| £0E+d6 A
2 12

ed. Result

nd resul ts
Table 1: |

5 of

of g
‘hibit

L. rétgerw t3a N3

of Lact
SUpeERes an

obacillu
UV9EEN7 sa

S strain
| OR+ATt O

s as cells
bac3sitass a

as wel
ccordin

to—t IIC UCDL

L. Ak @AVl g

survi val AT

T UCU aJ
pnol / L
B-%ifunt

says— ¢S
Sel ectio

I8F* %0 n

—seteg
n surviy

ek{EH0S

ted)—Stra
al surviva

ut aZe8%.

O/
1L 5lY/

t ans

S. nutans S.

L ’é“‘ffﬁa%? 944

mut ansi 1

step r
ter
reuter

at1 o 10:

B8l 1

1l ratio s

?oé#%gﬁg&éOE

T ratidg
OE§O7
07

7. 0E+06 479.1

L. reuteri MF14-C

9.0E+07

L [
S

8.0E+07

7.0E+07

29644.3

L. reuteri MF52-1F

1.0E+08

8.0E+07

7.0E+07

3120.7

L. reuteri MM7

2.0E+08

8.0E+07

7.0E+07

100110.0

L. reuteri FJ1

1.0E+08

4.0E+06

7.0E+04

33743

L. renteri F]3

1.0E+08

1.0E+07

4.0E+05

11364.1

L.salivarius LS1

1.0E+08

8.0E+08

7.0E+09

502.8

L.rhamnosus GG

2.0E+08

8.0E+07

7.0E+07

16113.2

QG —O0



20016 L.
L.
reuteri

reuteri
reuteri
reuteri

Tﬁ@g%?

o

reuteri

st of:
FvartusLk

reuteri
CF2-7F 1.013+08 1.0E+07 7.013+05 438.6 S

NM 3 1. 0E+08 7. 0E+07 5. 0E+07 35125.3

MF2-3 2.013+08 2. OE+07 4.013+06 33158.8 S

reuteri MF14-C 9. 013+07 8. 013+07 7. 0E+07 29644.3 -

MF52-1F 1.013+08 8. OE+07 7. 0E+07 3120.7 -
MW 2.0E+08 8.0E$07 7.0E+07 100110.0 - L.

FJ1 1. OE+08 4.013+06 7.0E+04 3374.3 S L

s e

(S £ s6lbast) (BSisFifkHy2se0Edp 8. OE+07 7. 0E+07 16113.2 13

Tabl e 2: Adhesion of Lactobacillus strains according
to the described assays. (S = selected) (FS=Finally

straxf! €CTed)  POTRintn Balectioh €8dldctidh [J&laBCt | ON
Final Gastgh&icO al otddi s edrthis er sedlect i |onlection¢i n
mucin step|shap L. |medieri (SBR112| 639 (. 78 - | L.
reuteri DSM 9.42 7|85 S S HS 20016 L. rjeuteri |NM 3
IT76 3755 § - - L. |reutert [CFZ2-7F[11.735.77 S|S FS
L. r ri -3 6 2.82|SSFS| L_ reuteri M14-C

L-”b‘f“"é’s%%@ - %2’ L. lg'é%eri NE52-1F|0.94 1. 45 - { L.
reuteri MW 0.39 2,14 - - -| L. reuteri RJ1 7.51 2.77 S

!;b(r)?gqf@SM_ relibgsi FJIB7¢s11 5.9 §S FS g FS

L. reuteri MM2-3 116 3.55 S . }

L. reuteri CF2-7F 1173 577 S S FS

L. reuteri MF2-3 6.04 2.82 S S FS

L. reuteri MF14-C | 0.2 0.17 - - -

L. reuteri MF52-1F | 0.94 1.45 - -

L. reuteri MM7 0.39 2.14 - - -

L. reuteri FI1 7.51 2.77 S S ES

L. renser FJ3 7.11 5.9 S S FS

L.salivarius LS1 0.19 1.15 - - -

L.rhamnosus GG 0.5 0.33 - - -
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L.salivariusLS1 0.19 1.15 - - - Lrhamosus GG 0.5 0. 33

- - - 514 Exanple 3 Manufacturing of products
containing selected strain In this exanple, L. reuteri
FJI "Prodentis" (ATCC PTA-5289), is selected based on
good growt h characteri sti 034! n general and favorable
results in the earlier nentioned selection in Exanpl e

2 using the nethods above for S. nutans inhibition and
Ex %fe!}”gw%{&lﬁa}%@%l’g OE Bro%lgtg rcoﬁtginﬂl%dsefegt%d §1Ire{1ﬁlil\2 ;g da

| y orhthis exesiplell5.i ragrestFdih dBrodentist’ IGMH@CfRi?A-gE&ﬂM ingelected based

on GPob SRR BRI NS ettt e fivorbls e it FeHgoned
selédh%nsﬁ EQahse 23kt ﬁl@ﬂhb@é’ﬁbo% tdr i Immb BhiBIRELsRIRedN

excipients, fillers, flavors, encapsul ators,
bmldutgs incerderdo addhihie staain 2 slpsving gumybhe fo ieweri af@nos igEpvn and

T

of The stppsmﬂaﬁteXarﬁplh/bfa nragufabmtihg pakceisod nhelsﬁtlg g@ﬂmaining

H, .Bad urqg, .Ger.man in vessel
theglopisd ety TRt e E RN PR lppteqip G, fers Tavors
en&b&ﬁ&t@fsl juBBcants, Bfiddkifg agfiftd) sweQbnerd inddﬁm cb@ipbients 615 C
Qust above it.s harden ng point). 15 G anul at i on.

chefying starroduets @b ave Knows in gherast mav be eﬁ%twwa alfisiag theefficacy
pa high-shear mxer/granul ator, or equivalent.

Of%&é)%(ﬁ“ovm y during approximately 1 m nute the nelted

1 Soft | saiMelting. tMelt Seftikact di@ASOLUGMBEH) Bad iHopdwig rGeridany) in a

|
veseh et eto NGy p AT RIS ARG of oIS gl Then
co&lq?dmgﬂt %Socrb gﬁ)s"ilﬁﬁoxie;l% Iﬁfc%ﬂfﬁlﬁ]% ntt)hr ough a 20 1-mm

Si"évi ng net or na The si eved
2 granul atbanuﬂ;atlpﬂ.c R“ﬁﬁhsfeﬂLﬂ&fdebhewten freele-dyied pofvder to a

PVC- d foil
i S TR BB o S TR L B 6D B gmately 1
mifhe rtl?edma@efdrso&%ﬁltl SAltHAL TherBbadiing redib® powasNatagditibadich
is divided for two tabl et batches. IBIXlng Mx all

mas$ing timgriswieirds Ushchoppendaring ths %ldﬁtiﬁ‘ogenous bl end.
3 Wet-sieving. Immediately after the granulation, pass the granules through a

1.

1-mm sieving net by using a Tornado mill. The sieved granulate is packed in alupouches
,made out of PVC-coated aluminum foil, sealed with a heatsealer to form a pouch,
together with desiccant pouch, and stored refrigerated until mixing. The granulated batch
is divided for two tablet batches.
4 Mixing. Mix all the ingredients in a mixer, to a homogenous blend.
5 Compression. Transfer the final blend to the hopper of a rotary tablet press
and compress tablets with a total weight of 765 mg, in a Kilian compresser.
6 Bulk packaging. The chewing gums are packed in alu-bags together with a
drying pouch of molecular sieve. The alu-pouch is put in a plastic bucket and stored in a
cool place at least one week, before final package.

In-process controls, as is standard in the industry, are shown in the

following Table 3:
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25 5 Compression. Transfer the final blend to the
hopper of a rotary tablet press and conpress tablets
with a total weight of 765 ng, in a Kilian conpresser.
6 Bul k packagi ng. The chewi ng guns are packed in
al u-bags together with a d{{ing pouch of nol ecul ar
sieve. The al u-pouch is put*in a plastic bucket and
stored in a cool place at |east one week, before
final package. 30 In-process controls, as is standard
in the industry, are shown in the followng Table 3:
Table 3. Table 3. IPC Test Limt 5 Method 1 Appearance
Cl ear, honpbgenous solution Visually 10 2 Tenperature
IP&2 - 55Test Thernonmeter 3 L. reutekimiissay 15 CMD03 4
Appear aiMethdd sual | y Cream col ored with bl ue spots,
convex tablets plain on both sides. 20 Uniformty of
mass 765 ng 5 % Ph. Eur. 25 In the exanple herein,
1 the sel egipedtace reuteri cGleayhembgerobesolatiled as above
at a | axalallpf 107 CFU gram of product, and the
chewi ng gum used by hunmans as a way to prevent

5 caries. TIRgeMage Of SOFTI SANTM o@ hydrogenat ed paten
oi |, enqgﬂg%) Lactobacillus cells to be
e

.

encapsul at in fat and environnental ly protected, and
i's .
3 L. reuteri assay
CM003
4 Appearance Visually Cream colored with blue spots, convex
tablets plain on both sides.
Uniformity of mass 765mg =5 %

Ph. Eur.

In the example herein, the selected L. reuferi culture is then added as above at a
level of 107 CFU/gram of product, and the chewing gum used by humans as a way to
prevent caries. The use of SOFTISAN™, a hydrogenated palm oil, enables the
Lactobacillus cells to be encapsulated in fat and environmentally protected, and is
another particularly unique aspect of the preferred embodiment of the invention herein.

As stated above, the product of the invention may be in forms other than

chewing gum, and standard methods of preparing the underling underlying product as are

known in the art are beneficially used to prepére the product of the invention including
the selected L. reuteri culture.

While certain representative embodiments have been set forth herein, those

skilled in the art will readily appreciate that modifications can be made without departing -

from the spirit or scope of the invention.
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30 another particularly unique aspect of the preferred
enbodi nent of the invention herein. As stated above,
the product of the invention may be in fornms other
than chewing gum and stalfdard net hods of preparing
the underling underlying product as are known in the
art are beneficially used to prepare the product of
the invention includinéﬂgéﬂéﬂgé ected L. reuteri
culture. 35 Wile certain representative enbodi nents

Whahis&laiiesdiis:'set forth herein, those skilled in the art

1.

wll readily appreciate that nodi fi cati ons can be nade

ﬂ\%’éﬁ .Ealg%e%gudggg Lé%%@b?ﬁ%h sltré.ng |-BRaAs qu\TgefTA-

$28¥ogi cal |y pure culture of Lactobacillus reuteri
strain FJI "Prodentis" (ATCC PTA— 5289) 2. A

2. b BiRHl g TS pfLicobisfgfou TGN P (AR P o).

selecting a strain of biologically pure culture of

L@%%aef Aé@éﬁngsaeétr%to%.olog.@éuyIptn% Ak bftl_\éct@f)acﬂl@g%?c%d&ﬁi
or

PGBl o TSRS SePeE R M e M il s
Usphgaxs ereteatttentof dastslapriesfin mamiialsi usinp g selettion agsay ioh
ins. 15 4. A
QQﬁghgéﬁ\ﬂVwM%th??@ﬁgp e %@%&fﬁg%fhéﬂﬁfa| caries
bacteria, conprising cells of at |east one strain of

. LAgkdabatadr inhibting eétgpdwth sfelertal @ded imackais ecomphidiny detds of at least

agrgelhs rlaltn%f 9%%%? ﬁuscf?.[térps%?elg e8 to Pa%gﬁn%gb'ltgr*ﬁ&lvﬁfg%ﬁng alr Q&nnc

ab@ﬁdﬁfléllmg?fﬁb@amwlﬂhg&wd Qm@fﬂgafpr?rat' Feciag | east one strain
Is selected fromthe 20 group consi sting of:

| | " T
P35 783kaecbnh © Talbolrh Mo et B Il p PR e

( HDACcdPFIBrE2B0 pctolgcillThreuter ofthit FJl Akrodends My TEG PEA28P 4 and

WLk BaBidsheudl QWi Brcs BpQedey oduct . 25 7. The
product according to claim6, erein the food product

is selected fromthe group consisting of yogurt,

6.] @hé prodystiatdomdipg tecdiaimi snghageimhatpesduaisied fdod ptadestapeut i ¢

purpose, |ozenge, candy, chocolate, biscuit, cookie,
cheese, juice and tea.

7. The product according to claim 6, wherein the food product is selected from the group

consisting of yogurt, jelly, pudding, chewing gum when used in therapeutic purpose,

lozenge, candy, chocolate, biscuit, cookie, cheese, juice and tea.

The product according to claim 6, wherein the food product is a milk-containing product.

The product according to claim 8, wherein the food product is yogurt.

10. The product according to claim 4, wherein the product is a dental treatment product.

11.

The product according to claim 10, wherein the product is a mouthwash.

12. A method for producing a product that is anti-cariogenic, comprising adding to the

product cells of at least one strain of Lactobacillus reuteri selected to have inhibitory

activity against cariogenic bacteria in combination with good binding to oral mucins.
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8. The product according to claim®6, wherein the food
product is a mlk-containing product. 30 9. The
product according to claim8, wherein the food product
is yogurt. 10. The productl7according to claim 4,
wherein the product is a dental treatnment product. 35
11. The product according to claim 10, wherein the
product is a nouthwash. 12. A nmethod for producing a
13. mh@dm{odtab@tdni.gsro anin mamér@gem& 4t JeaStmp irsin BGerdEd from tre
tggoe%no nS|SQ‘HCBf Eac ob?cﬂ% r&];ter'r, s%r%ﬁ JFB?%j‘éﬁtrs {AH'C@‘ PTA- 5289) and

ave I nhibitor
aettolacdillys eeytefi ﬁtﬁ'n E&N@@r‘ﬂw 588‘@% eria in conbi natl on
with good binding to oral nucins. 40 17 13. The

14 e o S5Qdtl s o bt o BHECCO RGP ™

Lactobacillus reuteri strain FJI "Prodentis" (ATCC

15.FHe'm e%%%%):cor 0 ciaﬁ‘ﬁ‘izpm&leh th@fo&?bi%&fcl |S%Eléékéd"fr6:n4 axe group
(ATCC PTA The net hod acqg g% gT | ai m
1onsisiing Pfe\f°ﬁ“'f V Mﬂae&fhwngag%w" 0 gtic Pr*ﬁ"é’se

nahdo zerge oehdeatge, thiscait, acakiel dheevdh iicgiand tdae f ood pr oduct
is selected fromthe group consisting of yogurt,
jelly, pudding, chewi ng gumwhen used in therapeutic
16.pihepessod awr@%wlamp &% é‘ﬁ‘@r@'” thfgedpraguct isigraikgfoptaining
gheékice, cheese, juice and tea, 16. The nethod
according to claim14, wherein the food product is a
m | k-containing product. 15 17. The method accordi ng
17 t Dheahediah ateordipgierckaing 16, ndefeisotie fepdergeuct isyogusgurt . 18.
The net hod according to claim 12, wherein the product
a dent al reat nt_p 9, Th t hod
10 ;TGP GRS BT 2 WIREEN P PR 5 PORUBL I Fgnapt procuct
mout hwash. 20 20. The nethod according to claim 12,
MR tajagor&ﬁ%fo%% |H3refthd Sro@icisancaRsisAt ed in
e product The met hod according to claim 20,
mhereln the Lactobacillus cells are encapsulated in a
20 2Bhehyelrqaigr eatiegltopadin™ Biwhetem thé agmbadiustcells are encapsulated in

the product.

21. The method according to claim 20, wherein the Lactobacillus cells are encapsulated in a

hydrogenated palm oil in the product.



