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USE OF LACTI C ACI D BACTERI A FOR DECREASI NG GUM
BLEEDI NG AND REDUCI NG ORAL | NFLAMVATI ON BACKGROUND OF
woE)sHRbENTI ON CROSS- REFERENCE TO RELATED APPLPCASESNNS000897
Thi s application clains priOfity from co-pendi ng U. S.
provi sional patent application nunber 60/580, 279
having a filing date of June 14, 2004, the disclosure
GHE @ BAGHIG ACSPIA GTERIHCFORDBE RIEA Sk U VMEBEEEINNG
AND REDEHING ORAL. INKIeAMMATIOMNt es to the sel ection
and use of nonpat hogenic, antiinflamuatory and
anti-bleeding lactic acid bacteria strains, and
products and net hods using such strains for treatnent
BAOJKGRapONDeGF THE NWWERGION gum gingivitis and
periodontitis caused by oral inflammation. Description
of the Related Art Bleeding fromthe guns has been
CROSS FHFRR ENCB ORENATEIN @ PPO.IC ATHeN8at e pl aque
renmoval fromthe teeth at the gumline. Plaque is. a
sticky neties ppplication classtipsy g‘ﬁmt %Pféb@ﬁ&‘é%- B&Vﬂﬁl‘aﬁé patent
. i@ u :
Gigetn oty 6580 %) hi2) SRAEHEE oFauT 0 2000 e ARAoure of
witiet isiiGcarpératedhewda byriefereatd. zes i nto a hard deposit
called tartar that becones trapped at the base of the
tooth. Plaque and tartar irritate and inflanme the
LIAGI- Y. jyately, this will lead to increased
IQIH%Tﬁ%InS&%k%HnDre advanced form of gum and j awbone
di sease Krawimvastig@erlabaaothe sefectiGh agd vietdfonpathogenaf anti-
.the nost co n ccurrin hronic i.nfla tions in
i %Wé@or@?fg%-%gﬁnﬁacm AIgDaGIERR Skrift 2hd Tadugs and methods
. . OF: e
N e BT OERIPRE T ORtaihd gufloiTgivids and
pCdntonitsaased byforgunflanchationt h probl ens, such as
gingivitis, also include periodontitis (advanced form
of gingivitis), anticoagulants such as Counmadi n

TR htedd sDth@RElahgP&#ki n, toot hbrush abrasion, inproper
fTossing, infection, which can be either tooth or gum

r el &letlingAroruthe 2@nslbis heeaseysidered rfermadnbieduedp énpsipquate

ptl]é)(fug?grgloval from the teeth at the gum line. Plaque is a sticky material that

develops on the exposed portions of the teeth, consisting of bacferia, mucus, and food
debris. It is a major cause of tooth decay. Plaque that is not removed mineralizes into
a hard deposit called tartar that becomes trapped at the base of the tooth. Plaque and
tartar irritate and inflame the gingiva. Ultimately, this will lead to increased bleeding
and a more advanced form of gum and jawbone disease known as periodontitis.

Gingivitis is one of the most commonly occurring chronic inflammations in
humans. Gingivitis, a form of periodontal disease, is a condition when the gingiva
has lost its normal appearance and has become swollen, soft and red.

Common causes of gum and tooth problems, such as gingivitis, also include
periodontitis (advanced form of gingivitis), anticoagulants such as Coumadin
(warfarin) and heparin, toothbrush abrasion, improper flossing, infection, which can
be either tooth or gum related, Vitamin C deficiency, Vitamin K deficiency, hormonal
changes during pregnancy, chemical irritants such as aspirin, leukemia, placement of

new dentures leading to denture sores/irritations, and idiopathic thrombocytopenic
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changes during pregnancy, chemcal irritants such as
aspirin, leukema, placenent of new dentures | eading
woOaodaneare sores/irritations, and idiopathic PCT/SE2005/000897
t hronmbocyt openi cpur pura. Perj odontal disease,
generally, is when inflammation and infection destroy
the tissues that support the teeth, including the
pgmuga \Beriogomte) dis¢alse, gseerabyianwhen intlpamreaiion and pefegtinn destroy

ot h ket M sal i
SR B VB8 PR HhEh LR, A"
11%&9&5@%%%& S SRRt (ANRUR Mo E). VIR BRdassth, denghwc%ss of
crowns) can irritate the guns and

ﬂumseagieﬂltﬂtsng DrszC(befangn%gh eppliances\Eurhastardrdoriisapphances,
dﬁtgcgv%t o ?,nglg% rwnsg %%g g d&lte 121 lg!u gnac'rréebgg ﬁ‘fe 12 oq’ gingivitis.

MéEagions sthvs toheditbigiavi birth cdﬁtmgpi\lfllsl argl iagedtion of heavy metals
periodontitis are caused by several nechanisns
sucﬁbasdgad@da@&mﬁﬁbl 8&% plsd a%ffP‘“B‘ﬁét"@Fh gngiNiShe t oot h pocket
star i
of et B8R sl g ORISR e SR P RS e
adagndsiadd efbaoteriadh ﬂﬁgedsthlpncka atetingeandnfleachesy feactibeand the

down into the ocket the n t d
e s g o b B 0adotfofcolagen
OERPURLER R, 08,2008 DR RS el et e

pfeﬁs&mtmlse Fpathe @atientalye lluanu:bate cgmqumcb pf ahd snpe entd bigeiding
ever

Furt her ct s, of
e m@qtgﬁf%gmmf@&e AT G Bl tpuien
ES? aﬁ@@t@d BBl e g f 88Gir ARGHIRR 0N ERUSof oral
e- tern1 |rt Conpl i cations 1ncl ude t he recurrence
1mﬂargmagmn/and Isleedieg hoddeen taperted ki beassoniated wathdodskeag

t he gi va or th b d.t

e peTpeoph | PE T Camp iom e T Rl B
S 1B4! %&iohb&mst B3R BF aBdeessITaNEHihgivh be tHFg as boass, and
among the nore comon chal | enges for today's dentists.

tleodawoutle first neasure for treating gingivitis is to

i mprque the .pati.e aels e

{1 Do PR racHtie b E R p A RRAGHAE e iRns apd

Préveatfie B caburdeheafiong $hd fate ddempatliatiohgdsdsr oangs Hentists.
| oss or that the gums have receded fromthe teeth,

Tl @S, meatiroie et ginei BRes (FrIBEYs B Saigig otal hygiene
atlggés%reggggtre% Lhogik @f'xloﬁﬁxﬁﬁ (’)Inagxtlﬁﬂ) o RQkse®! @anni ng

scrapes ue and tartar from
abovea d&ﬁhsb eétemmb@thgum |paﬂi1ﬁ1t hEk)mnqt)lb(arerlossg)rS;hHDdterms have

rgc?elglgg frso?n the teeth, the standard treatment is an intensive deep-cleaning, non-
surgical method called scaling and root planning (SRP). Scaling scrapes the plaque
and tartar from above and below the gum line. Root planning smoothes rough spots
on the tooth root where germs collect and helps remove bacteria that can contribute to
the disease. This smooth, clean surface helps allow the gums to reattach to the teeth.
A relatively new drug in the arsenal against serious gum disease called Periostat
(doxycycline hyclate) was approved by the FDA in 1998 to be used in combination
with SRP. While SRP primarily eliminates bacteria, Periostat, which is taken orally,
suppresses the action of collagenase, an enzyme that causes destruction of the teeth

and gums. Antibiotic treatments can be used either in combination with surgery and

other therapies, or alone, to reduce or temporarily eliminate the bacteria associated
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on the tooth root where gerns collect and hel ps renove

bacteria that can contribute to the disease. This
weoenstikgs2el ean surface hel ps all ow the guns t oPCEAEL@EN00897

to the teeth. Arelatively ngw drug in the arsena

agai nst serious gum di sease cal |l ed Peri ost at

(doxycycline hyclate) was approved by the FDA in 1998

wish periagoatl dwe@sgnﬁior@wm dogiprshdesmists ap ipralisgalth officials are
t?egﬂlgxﬁlrggméﬁel conc I‘plg& El%t g\?e% ro'f?hes? gﬁt’itﬁ ol%l(%tC’a \M&Irégge h’% l‘lsk Of

suppresses he actl on enase, an

lﬁﬂ?e)!lﬁl?retsi@&hc@m&& diegd r'whéd gametetdire teestdm amhugwrm the
Antibiotic treatnents can be used either. in .
draapiopatie Ry fhhighirpeeyonnthest ?féralslor?élrléwiﬁégel%ﬁbers or chips

%Jgﬂ@&dn{;cglafr glg&ﬁfe%e o@gpar 3 bofe sége@%%ggtrm dﬂ@s%hﬁé ha

socl a perio di sease octor
gpeciul atisgandmputhlrinse beahinmgathidrhésddine s kelp ecwtrol pdague pad
concern

$IREVENs e‘ﬂﬁ%g%&lﬁglé?%gvsegéﬁ%—eﬁﬁ%%@gﬁgé%@éﬁlag Pieeaggibacterial
tg&}bgén maeéht sétg@?1ﬁ§%aﬁt%%€§%1aﬁh@d¥o ﬂe@u&@hlaﬂbﬁﬁﬁ&&sulﬁﬁg

rugs | ose t ight 1nfectio There are
gihgioitaii b]ﬂmtalcefﬂgeﬂssre Wedker s or chips applied directly

to t i .nf ect ock one. cases, ,a dentist wll

br s PR Rt P R T (SO GoME i ng
EblRbheAiaPsndR BRIRFARES qborﬁhﬁﬁ%nésn% r@lnw ViBhERrioides
Al'so avail abl e i's over-the-counter toothpaste

Joosythads nCWg’lpMméaa‘m b, smdaSlelempmon@ss apxia)4re implicated in the

ant i bact er | nxﬂ (gl ent | msd tf reguqces $r| ague 4
SR R?&OS? perss- B “érh‘i PP B¢ 1ayg causng the

Wekes drtif thélr‘@?&*\éﬁ:et dratr £eMe; brtdmétﬁ@fe@m ob@e tRirgalof the

speci es (anong ot hers Acti nobaci

mpqaﬁwcétt@mgﬁimwhlch IPBEp hfwsmrﬂm alssegiertg ipyagress. The disease
ggg&%@%ﬁg S?p% f r%?e%%rahpl%a%np 39@&1%rﬂblo?aa%ﬁ ?;)he’ e%%@élgal
QEvibekd Deidihi on lﬂhéﬁa@%wn Itith the ﬁlﬁiatmv\ﬂefbﬁset h ese
bacteria are causing the djiseases or if their presence

oc curPegipdantabgisenseatr yerycwidesnroad &t theedush mlﬂ@@f wprldndany

%el%gfé%as 'ggll[ 1n§{1xnﬁs Po é?_{qérgrigig \ggﬂeg h ItI dRudt &V%R)B? 8§r1ﬁ£§ubeny

€ss. prog r SSI1 on

stepdn d&mlithdm duevehaimonhbelpagesi amdtﬂma/ pﬂrmtab redud freqmriﬂlyge
C?I ngival crevicular fluid and on the interaction with

endipg gr Boydsaltiyethe frsth ansegyratat Mependuhabaseand 8@@11%? 45-
Yo 6 PTG isdAs taﬂ@ve Y§ttd Ardfkth [1%1‘%1 ﬂY@t{QN 983 AR I y

experience gi ng to a varyin ree
piev&émpss hhlghesm gmpn@ d‘rotsg who aeat3-y7 gehrk vhipentd khuest at 35-44 years

Oatggm aq:ter w% %e pre%r;l%nce Mlgl&ﬁ{r Sélogst upoa{gagne %Crfl {t% Jlr'ln%g tc; & most
severe form of periodontal disease, periodontitis (defined as attachment loss
exceeding 3 mm) occurs in 30-40% of people 30-39 years of age and then increases
linearly with increasing age to 85-90% at 80-90 years of age. The situation is
probably similar in Europe and the rest of the industrialized world. Swedish data
indicate that close to 3 million inhabitants have problems with bleeding gums.

Normally a dentist is consulted if signs of gingivitis are present. The dentists
will examine the mouth and teeth and look for soft, swollen, red-purple gingiva.
Deposits of plaque and tartar may be visible at the base of the teeth. The gums are
usually painless or mildly tender. No further testing is usually done, although dental

x-rays and dental gingival probing (measuring the amount of bone) may be performed
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dependi ng on how healthy the teeth and guns are.

Dependi ng on age and gender, 45- 70%of all US
woi2005z1e0/7 above age 13 are affected by gi ngi vaPCT/SE2005/000897

bl eedi ng. The preval ence is RQi ghest anong those who

are 13-17 years old, and | owest at 35-44 years of age,

after which the preval ence slightly goes agai n,

toleterininecuitrtizer eripdntits §iprepshal prtlaiomatios toEEe PPN
R L R R T e

@by Bgandndoithigs. Oret-geseanier aghidflamwhdtbry medieasnngihge

to 85-90% at_ 80-90 years of age. The situation_js
OMSHAIS Pe §567 10585 HIYEPOPHOH AP AE PP clopnipge Healthy gums

. trializ. i Mot .
B BHR A tp e, BURTIEN HOBf, L2eh B Ends A §F nBRRaincd
foute. pablethewhyle difdengingivitissvilanaul t ed i f signs of
gingivitis are present. The dentists wil] exam ne the

mout L epal BEERERHRD FesReTG togatice B eiew m?l@ammﬁomaad

%&gx’?% aigm%ﬁ ek nﬂncﬁ{d%g et MHedediRhicAcAXBY (HOFoMHS) B Bie

ase of the teeth. The guns are usually
(eatisd @sienl hygitmbty Tihénaley invilyefusimghariotsissirmmgerits or devices to

[ 1y done, ,al though tal Xs. tal . .. .
s OB BB B e R o O G By it w0
FR REBERe SRLBIIYANE MGAHRCHPIgHEO IR kdibiiul (ol SREhiRS in
I nflammation to the supporiing structures of the

addgsidn) to frasshitpasiddinseing Ty heanesvainensied ivieguer §eagor more

i nf | b nfortahle. Over-the-
e S St A RS e D
fe@orBRSAdRINY adiliSioANd BEdudnt, @Befull 109Q1-Brushif @ADflBging.
Heal t hy guns are pink and firmin appearance. Strict

oral Fergiedndontiisrireampenbribie primerybdratagyns sinkled tor ihe tiepignent of
at.ient.s whol e Lif.e i NGk Vi 1S W Lk... [
SR8 ool i U, Bl b hoosThEs gy ve

nddbdsafTElHeQd aPotrdabpediin g rellertbflarhmheddiRlimihae bodes if
that the teeth are cleaned thoroughly by the denti st
Ryeseab b pddrpes ayi wderlying sayegy Perial iiatanis; sigh varqughsurfaces of

net . h¢s .
e R b L
oednled didrewmshiye nDhatfoad, gcdlingd hstegnghnctecdbmoradaty Meticulous home
t.echni,que,s. Pr of esﬁ%i onal tooth cleaning in a

n addition to
BRI IaRererIaps alis pr %l%} faotbrpEHREE it 'fts?’é?lgstru%twn'
%egﬂgt mfygl[efn{r??) g)tﬂﬁ Blh¥ndiQfe b?ﬁ%fﬁ%?rfdgi?%gin te}:/chkr)xquues. With

acteri rinses or
peeodomiisd prbfesioadidivbthaheanmgfis efjererdcomamndédinpre frequently than
t]hg gttaplda?ra lflv%u}gzlergl egrr? dS\Irlgigglstireg%hent may be necessary. Deep pockets may
need to be opened and cleaned. Loose teeth may need to be supported. Extraction
(removal) of a tooth may be necessary for advanced periodontitis so destruction does
not spread to adjacent teeth.

In spite of the relative success of the acute treatment performed by
professionals, it is well known that many diagnosed and treated patients will come
back at the next appointment with a similar or worse condition. Regular professional
tooth cleaning is important to remove plaque that may develop even with careful
brushing and flossing. Many dentists recommend having the teeth professionally
cleaned at least every 6 months.

In general the possibility of effective antibacterial activity by several lactobacilli
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For periodontitis treatnment, the primary strategy is

simlar to the treatnent of gingivitis; however, due
woaotsheoreverity of the disease, additional precesEz®s/000897

may be necessary. The goal of treatnment is to reduce

i nflammation, elimnate pockets if present, and

address any underlyl ng causes. Dental irritants, such

isawelt buayin, dut hetoaechofastbeen neywn abeittzlitersptes atiasn lactic acid

R ot B p ) B bPE ol AGY Bl Qg Fah coul

bk e&10CmR MeRverlVatid BulodtisSosiBrE WOa00408uBER)e i S necessary
after profeSS| onal tooth cleaning to limt furthe

dest r uct i1dw oratieavidesit huppans ang pice ragymals Fcrn‘t@éﬁﬁﬁgf Axfegent
LSRR ihUASAL AL RENOF AR Webfls BELLAIAN b Bria.
ess ona cleani ng 1s o ten recommende nor e

Tfhe&qwe r@teéxysdxﬂmpetxhieu@t thatihndlatiid aed bacyerr can Posigivelylaffect

E%em&l%d&%@% gef1 tueg%r@ Zéqq%%éé%i@g@y egi%l bideding,
F%PQ)&%S;;I?% Eﬁ)taE H(QJ? JQ ok H:oﬁ?or?cn% gp%fg 14880babRli ﬁopulatmn

neces ary ance ontl is so destructio
tigho @aturedly 1ﬁl®aﬂﬂ’a dluhxanaaimchmﬂmhlst gt kbrgain'[snshnsttmem extehavely

reI Ve sucgess o he acute erfornmed b
&3@@%@9@0 oygr tﬁ% Pymm{f CHiA, 5ot
nﬂ&%stﬁﬁ%e%éﬁéh@@ l?enf‘rl%rYﬂdnl deS&iBed @1@&'& ﬁtdlfﬂl@nﬂ?&h the general

appoi n t Wlt a simlar or worse condition. Regul ar
ppotodtesesead ddctic @cidrbactedam thgt the hacmpna tegdtnot be irgestee; the

PR M e A0 AT S LIor oMU R ERGE FoLERE el
afdaQf SSSicRARIOr YheCdr@iahesing effQAS4f tBY B1vEnRorYOTY A thé Brains of
general the possibility of effective antibacteri al

tlm:mrvmttoyx aqgermnaust luse2 olirpydng gimnorwehouthmimgmproguet thaythas

bout . diffe enc
R faio 53 BREg iRt RR Py R SRR e RS iy focate
T'h@fahﬁ-fﬂl'&ﬂirﬁgrhnd%ﬁ ihDahmSte ofFedt 3hi e 66Wted bethiedAet ed,
however, this is now possibl e. (W200403 1368) The or aI
c avity ofStrainseni@ vide variensof farrbaad/lusonedps anm:hpg

Lgl {o]bcezcz reilgz h§§ Qefen (iﬁmr én‘?l ~m Oc?(gglﬁlldf'oﬂgulgtl ﬁ)%aczllus

I C acCl cteri ere

rbgen isonEofahe sathally @acirhiap ithasitadtacf the gaﬁr(ﬂntbﬁﬁianraca of
can p03| tively affect oral inflammtion and be o
apapals.iand i rouERgHE @#ndrlédhﬁ:@ﬁsﬁﬂ%gm Qqcéﬁﬁti*?éllygﬂ ﬁhe bll’th channel,

t
bpéagfer% lg %nn% gﬁ)éln}?m{tﬁ% E Bl% dH%ul‘ﬁuﬁeglE] Zt{llk lgiﬁoc‘wﬁ‘to have
antlbacterlal activity. See, for examnle, U.S. Patent Nos. 5,439,678, 5,458,875,
5,534,253, 5,837,238, and 5,849,289. When L. reuteri cells are grown under anaerobic

conditions in the presence of glycerol, they produce the antimicrobial substance
known as reuterin (B-hydroxy-propionaldehyde). Other antimicrobial substances
beside the traditional organic acids have also been reported such as “Reutericyclin”
(Holtzel, A. et al. Angewandte Chemie International Edition 39, 2766 — 2768, 2000)
and “PCA (pyroglutamic acid)” (Yang, Z. Dissertation, Univ. of Helsinki, March
2000), and “Reutericin 6” (Toba'T, et al., Lett Appl Microbiol 13: 281-6.).
Lactobacilli, including L. reuferi, are also well known to have the ability to inhibit
various pathogenic organisms through local competition of nutrients and other
metabolic interactions.

Mucin binding proteins of L. reuteri have been isolated and described. See,
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that naturally inhabits humans and ani mals. The

organi sm has been extensively studied as a probiotic
wovers/iée7| ast ten years and found to possess RCTSEL®F/000897

of interesting properties. Tlge invention described

herein is different fromthe general probiotic use of

| actic acid bacteria in that the bacteria need not be

fengmmlﬂ U ShBatpmé&@ réelé)oérSfit hacipbeailies dieing heye beanjrgported to
oG8 Yallhe R B oy b e B S S ¥E - 000

Bdveerial u@tiYsimenfundiQor kgl sitﬂ'metu&t & nvied. Miteobislvegy, 2orB5a) It has
person can USt use a chew ng gumor a mout h-ri nse

Wetmotth@am syl kpewp et ith,erea%lﬁ dmpergang differenees petyyegn a
zf&%m@ﬁhﬁ&ﬁn? gﬂfgegﬁ&%ftoﬁs i TGl n%hﬁﬁd?i?ﬁ%h SkSs urces.

al'e ean I ng an anti-1nflanmatory ef

Sae fignigkedre gb@dﬂatvudhhmmg magosh oxSt matcinsandfotieer mudén, e exemple
of Lactqbacj!| | us s eci es, cl udi ng LactobaC|IIus
gesticapycinpihes Bty geatt 4tAdBeTIIE iEaRgp IO but less zood to oral

Iﬁﬁ&ﬁu(;tﬁ%ﬂs QBSs ndt GA&P %Hltg Yy Li%Hto??dutchg PRendkrdbg part of the

naturally occurring in Itants o
ghstionimetiestdf b itveaton bfusanraimiwin @rithd the bew tstraigk.y
occasionally in. the birt

found in i nt est, d h
el " TEDa e msRER af BHNE SRS haa syt inpAmgatory! and

Blﬂ&ahg digeBUAR Sy I} Vet Kﬁkpy&‘né ahaqaamamd bRed el ®hown, as
activity. See, for exanple. U S. Patent Nos.

\8¢lhwo&768bacfﬁxm€ﬁ84bal7t5 to 55c53d vR&Bin 1§ (8875 B®neInd was not

RSB R0 B e evtseti st Risfieb B Syt bty

PHUE et BbGERRIAM bﬂé@%ﬁﬁ% eliﬁtfé@”'ng’i&ﬁ% eﬂHr ®Rdt Buch
(b- hydr oxy- pr opi onal dehyde) er antim crobi al

suabstcanldd sslsicde Itihaowrada genondly repogainkd that ingsadvananes

oS BER TS BT RS R & oMiorbl st Rt ser.
1@%@613 24 ?-Z@@bl) m&RRHED thatlle sElched E’t)/ahﬁgzhljiﬁ@ftb erc¥ikélyitamin K to
Yang, Z ssertation, Univ. of Helsinki, March

Izadmcbf)creaéﬁ the'tikeading, Wil incsease oaraastclosest taithe gingivel, aste it is
M.cro | 13: 281-6.). Lactobacilli, including L.
bq?u#m?a? are also well known to have the ability to

i nhi bi t. vejtieisk pishheaendthee gelnied rsrﬁbstztifcsw:h-Pl@ﬁalhadione -
corrpet ition of nutrients and other netabolic

frorm plaats, KenMenagydnanepifiom. hepigioKrMenaskone - syathetie. Vitamin K
A PR BP0 A BT 6 A ot
dd either @pateine (FdceoraiNeVH, iml X)illhlVOlWSd neblbodl tougalagiod. host
mucus (K Seer\%]ral Easegg exsc(e::?snr)eb lgl!eedmg have b(egrg) 96%)01“ted in people who
take antibiotics. (Huilgol VR, et al. Am J Gastroenterol 1997;92:706-7) This side
effect may be the result of reduced vitamin K activity and/or reduced vitamin K
production by bacteria. One study showed that people who had taken broad-spectrum
antibiotics had lower liver concentrations of vitamin K2 (menaquinone), though
vitamin K1 (phylloquinone) levels remained normal. Several antibiotics appear to
exert a strong effect on vitamin K activity, while others may not have any effect.
Moreover, most multivitamins do not contain vitamin K.

It has unexpectedly been found that Lacrobacillus strains specifically

selected according to the present invention for their anti-microbial, anti-inflammatory,
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Bacterial adhesins: function and structure. Int. J .

Med. M crobiol. 290, 27-35. ) It has however not been
weaoosakos2known that there are inportant differ eactsgE2005000897

bet ween a Lactobacillus straikns ability to adhere to

oral mucin and nmucin from other sources. Sone strains

are good at adhering to both oral nucin and ot her

aralaiuin fteethdiefitpl) edhepiet propertiasing their Reilisy Wrrsodineyvitamin K

PSSR g 0804 TR R AR e,

muci n. Ity isshéleRirehwbBjedt dakd indéntidhao pededd beaarer Bﬂ?ztlhzodf lactic
of this invention to use oral nmucin to find the best

astdrbactesia witieh baverhsepatlested fartheinsapabifictoj dgerease gum bleeding
-b '
BRI B RIS Ao AR AT, irpmatcr

Ry Baet grthat de tK POV r ¥BoM | dingdtal B“Og(’.&)dh&pﬁlﬁhtya)f&dhermg to
ability to secrete vitanmin K ( msnadw nones

etmpiain euBbipatenoRih ened sestrbion &AM IEM I AP Flt@ﬁ%béfssuccessfuﬂy
i g

15 50 RECUSER ARG AL DO 30 i i

1gt'/di@1ion itd bovidegproditad cositrihing saidistraine 6ol adndisi ss&icectd éxtimans.

is now al so general | cogni zed that naqui non
%cbammeesqogld 45 boyed S derensa fln %ﬁéfa%i in and
Rher 1&43& E&?Ac%k Sﬁth%%lo yeview Sept. 1982, p. 241 280)
neani e se ected strains ability to produce

vit am n Kit ts:altte&rpobjemtméﬁmentétﬁobltepdm@ strainislof lavtic ecide
ma,reahsclos e it is

th i val t .
A R R T
S%Hll? §§ tAECER to @orﬁﬁ})ﬁbﬂﬂﬁ&y ARGvalis BRMIR AhSstrains that are good
Menaqui none - “from bacteria, K3-Menadi one -
mydudemofoatamlm Knprlegteas gmec@ssding fliois arfuﬁhqlobjﬂcboﬁthe
clottin d for th

u

BrStnoRBraT o el el b B0k oBtnts r frrgument o
pRophyI%as Mﬁdeédirég L@adng %ﬁ@tkhﬁt fRRImBEVIES RN 16 BeEnHT
excessi ve bl eedi ng have been reported in people who

t ake ant | @ihet pljscts @Mad\@gtagwﬂgbe mpre {nHy apparent from the

stroe roI 97: 92. 70 This side effect may be
tﬁﬂ ?ngldal?@ ?aalﬁ%n K activity and/ or
reduced VI tam n K productl on by bacteria. One study

showed t hat peopl e who had taken br oad- spectrum
antibiotics had [SAREMARYLF SHACA LIQMNs of vitamn

K2 (nenagyi non t )
levels r gﬁ%‘tﬁ gatnorhr?gl etsge?’nguQ?fg@oiﬁthg&gﬂﬁ%gg&
inflammatory and anti-bleeding lactic acid bacteria strains, and products and methods

using such strains for treatment and prophylaxis of bleeding gum and gingivitis
caused by oral inflammation.
Other objects and features of the inventions will be more fully apparent

from the following disclosure and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a bar graph showing the effect of lactic acid bacteria on visual

improved effect on bleeding gum/gingivitis. L. r. prodentis vs. placebo: p<0.005, L. r.
prodentis vs. L.r.ATCC55730: p<0.05, L. r. ATCC55730 vs. placebo: n.s. (Fisher's

exact)
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exert a strong effect on vitamn K activity, while

ot hers may not have any effect. Moreover, nost
woubdsizeam ns do not contain vitamn K |t haBCT/SE2005/000897

unexpect edly been found that gLactobacillus strains

specifically selected according to the present

|nvent|on for the|r anti-mcrobia
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the invention to provide better strains of lactic, aci d
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iafidrhmiatibh.anmat ory activity, such as that due to
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i g %xu %Vgp;g iPAhE e FULERSR M Islidh Ilﬁ'bﬁl\,'{&?tes ch%!ﬁ%?le@fed

treat |ng and gingivitis. |sa
fodp datrobhciilheraureresvch as Lt reupr 0 VP odemi G AJICE BOALI8A) myd L.

et bR e a Y- S0 el B ek R o e diaiis pighe
&aénmnleﬁﬁﬁertgﬂ% ekilgttdRIR 8RRl e, MG PhavetY e Rp&iteli BiRre on

is al so an object of the 1nvention to provi de

Jsxtyr%ﬁ A80%fanH ferther lacezdeibé%T@(SlSéN\% ®m0ﬁ@d@¢@e@her 18, 1995.

ﬁ’r‘?fqe Hﬂ%ﬂf 2ﬁ’c 02%%{ ”??ﬁ a'{#raﬁ%l%ts %ﬁ#gm E%g@sL reuteri FI3

(AITTAE PEAL BN @), S;QuﬁeHzC PABECHTS0Y Hadt tid 1RqEie&Hents of the
IE)roducers of vitamn K to decrease gum bl eeding.. It

wlagest Jreainr obj ect of the invention to provide

product s 908 8010 Sheh Sl BRy, SIS AORYSu. Rl

tr eat nent eedi

spbdied (ahdong ofies A&ma@usﬂmtdcﬂﬂmhﬁewwamanﬂ P&phpopenhs
and advantages will be nore fully apparent fromthe

gn@gwiw rRgct iides Sarethan o Capiplededer I eals. anét&@mmom noxia)

cét%/ E{\%% ggkhgg&lesﬂ of B&Jl nﬂg ﬁgegseg & egatxgr'ﬁ%l{e(a éli‘t?o%al

nonpa

ﬂlﬁﬁdbl(ﬁiogl@aldn&hﬁdﬂsn@ tht fbacttélﬁal calgl Mecnaiilneilsn aapzhbﬂﬁieh a&s
usi ng such strains for_treatnent and prophyl axis _of
pgasBEH Vg ng PHRl ALY FoRipd i icTiierawe] Isfyeiofogpson et al. 2001 FEMS

Ntk dRETRE ! B2 19-22).

Selection of vitamin K producing lactic acid bacteria is done by standard
methods such as HPLC analysis (ref Conly JM, Stein K. Am J Gastroenterol. 1992

Mar;87(3):311-Quantitative and qualitative measurements of K vitamins) of the test

bacteria anaerobically grown in MRS media, or by a genetic probe analyzing the test
bacteria. As known by a person in the art, all growth of strains and analysis for
vitamin K should be done under yellow light as the substance is sensitive to photo-
oxidation.

The product of the invention can be any product for placement in the
mouth as a local preventative or treatment for gum bleeding and gingivitis, also such
products as mouthwashes or other specified health products, chewing gum, lozenges
and the like.

The concentration of selected Lactobacillus cells needed for effectiveness of a
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O her objects and features of the inventions will be
nmore fully apparent fromthe foll ow ng disclosure and

wappesnded7cl ai ns. BRI EF DESCRI PTI ON OF THE DRAWRGE2005/000897

Figure 1 is a bar graph showyng the effect of lactic

acid bacteria on visual inproved effect on bl eeding
gumgingivitis. L. r. prodentis vs. placebo: p<0.005,
product ofthe deventien depends pn AECNBEHFormplagorn®, bejused (or the time of

ATCC55730 vs., placeba; n.s. .(Fisher's .exact TAlLE
SRR R b RS R R B R FRR Bl e CrU
(ddIEREQrmiheuhity R togNpdieiaiy Bral plaat@entto? atph®luds eAffounts up to
nonpat hogeni ¢, anti-inflammtory and anti- bl eedi ng

abeiett 0c HE 1 6Fbarze ppisible pndiganhe t&%@ tpmergata dlisary WEinbds
.strai . nr- i
aé?“"efg%?/ %’5*%5%?% t?é%% ' %31.”%%% ‘\’/Lf ﬂ?@gﬁgﬂ%&%@%@%&ﬁ“ 1S5 %or Snell)

i nf | PreRidbbthe Phcduet eBtbainventi@nddes mopeataid @shed antibacterial
roduct, for decreasln%@gun1bleedin and reduci.n

CGMIPGRGAt 25 [eagienanp Haniphleil kil dclsieatashe Arid dgetaial strains) or
. ¥ J .obaci | |

RPN EREThfrhihaR SEAREDEAM R TATe0 pTa- s280)
and L reuteri FJ3 (ATCC PTA-5290). These strains are

avai l able to t publi.c at the American Type. Cul ture

Col | ipcswst(crqegtie iHP‘feé‘EIOWYﬁ?ﬁWPWB' QEHISE @%ggtﬂl?relaglfeﬂ@@ that
Y B0 A oL s VIO LT ARE s
thamivetéi, The pradaut eay als@codprite extipiehTFORIRRAItE28 8howi in the

regteri FJ3 (ATCC PTA;5290), .and L. uterj (ATCC.
e FhOS RGO RBTPEGHE, SRt Somrn ol b Sisetdor g pgpude, but

Pt NEieekschd QedRied used herein, the inhibiting
effects of 'bacterial species (anong others

Act i nobaci |l us acti nonycetenctonmtans , Porphyrononas

R e R
iPatMesR e kheadell 6 bt Bstad iEthdipsQRREBy Metn SRR Mt for
traditional m crobiol ogi cal nmethods using the

foaetletioradf preduats ofithet tyipkh eWihom using aglid dndiiepreparation of the
sgﬁzg’ég rftggdhéjr:ggﬂ&éa(%iul[ct g};%xlg ?n\%(é 1t egeqluﬁesné fild 1tn|gts1%£>, TiitS llallc%ic acid

bacterial strain(s) should be added after the heating. Once the selected lactic acid

bacteria cells are in the product, it is preferred not to heat the product to 60-70 degrees
C or above for a longer period of time.

The features of the present invention will be more clearly understood by
reference to the following examples, which are not to be construed as limiting the
invention.

Example 1. Method of Selection of Strains

The selection of the lactic acid bacteria strains to be used according to this
invention can be done in the following four step manner:

a) Evaluation of inhibiting effect of Porphyromonas gingivalis by cells of lactic

acid bacteria strains

An example of a strain to use to measure the inhibitory effect is
Porphyromonas gingivalis, ATCC33277 (available from The American Type Culture
Collection, Manassas, VA, USA). The isolate is grown in trypticase soy broth (Difco,
Detroit, USA) supplemented with 0.5 % yeast extract (Difco) (TSBY). The cells are



10

15

20

25

30

35

Mcrobiol.lett. 204: 19-22). Selection of vitamn K

producing lactic acid bacteria is done by standard
worbisades2such as HPLC anal ysis (ref Conly JM BC®iSR2065/000897

Am J Gastroenterol. 1992 Mari{®7(3):31 1-Quantitative

and qualitative neasurenents of K vitamns) of the

test bacteri a anaerobi cal Igﬁgr own in MRS nedi a

. . MRS | or by

harysstrerdusing thmexPenatips Bioyvth phase dytcenEidveation at N0k giashed
i : I . '

AR PRl defen e in B syl BRI, el S P e
dubfzlotedas atitve-istahstyaneesonk deeitsitd dispersObphaiadaxgrdgateon.
The oduct of t i nyenti on can be a product for
ol acaheet oeie e s Heny1s|eseHr ThMEvebrot (yoprend
o aring e SRR ReLloRth BRioclbyehiithiction AL IEY E ashed
tpicdweith phospheteibuffegdlito@dtyeE @A)chrdre-shsgeadedlinghe same
cug centration of selected Lactobacillus cells needed
§ Tef fecti veness of aproduct of the invention depends
on tipge B;%tl&%l 8énsiiRk BY R HaeRr ik CsuBBerdRBY afeQhedshRdlih T8 . Pl
use in the nmouth), but it is usually preferable to
twavide withiavighelihght phtha bolthe ¥@spengoiGrisk adjobtodye 4 finati ng

its).. i | | pl t of duct .
Kerieeth s PO S B R E kerlorBl e SR s i b1 e and can
be usedinhthilodE ABaF B Bhlih@arys M1bWOUhe SEbperst® Of P. gingivalis

affecting the tpr oduct's organol eptic characteristics
quidtte syspemsionoet lagtisi acid baptesiaremixedtin shepratiouef 1A9F0,173625, 50-

e A oS P R R P it Q1T e BT broth, wp o
RBhE G RlllelAdriek MbAIRAGT Rkbls, Bl BbiMatal f0F ob Bifth] £IR with

he anti-inflamuatory or anti-bleeding activity.
gehte phalthgs tAoé cortieel the suspemsomety?. lgovggvadls Sanjed sethanyequal
ot her | edj,ents that is actjve against.gingivitis
Bt abBERGR e FoBes Rhen e of [ AR b AervIa cach
sA55cAEdh MGwhehetlih deRy@idation at THUR P OMAREd FR¥e }iRPBS, and
p%%gdprl se excipients and additives known in the art.

ex pleagdr 6o determipe thei G caantiod &d gingrelin Thotl sirveal of 2.
under.st 0od.t.0 jnacl but. not, be limted to, the
%;%go{?&e]% }Stog)ﬁ%gedﬁ?émg? li%nggg?mg}la.l actic acid bacteria

can be an additive m xed into the ingredients or

kneaded into or coated on the producCF@yomfe%gt%ﬁLm,gmub,w

1k, ictéaﬁilﬁ‘af&erfao{& 1h@r mul ation of products of t type.
en using cells and if preparation of the

% survival of P. gingivalis =
CFU of P. gingivalis incubated with PBS

The assay should be carried out with minimum triplicate samples. All the
numerical data obtained should be statistically analyzed.
In this example using the above method L. reuteri “Prodentis” (ATCC PTA-
5289) L. reuteri FJ3 (ATCC PTA-5290) and L. reuteri (ATCC 55730) are selected.

b) Evaluation of adhesion capabilities to oral mucin / oral biofilm of lactic acid

bacteria strains

The lactic acid bacteria 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 CO,+N, atmosphere (GasPak System, BBL, Becton Dickinson Microbiology
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sel ected food or other product of the invention
requires a heating step, the lactic acid bacteri al

woero@in¢r)y shoul d be added after the heating. €qTMEEL0M08/000897

selected lactic acid bacteriaicells are in the
product, it is preferred not to heat the product to

-70 d . f | onger period of tine.
%%@tefnéaég&%gss"d e’ﬂkg?ﬁg\gen?ri ﬁventi on will be nore
cl ear loratRdelStsaRethai%atief S E0E&dL céﬁ?ﬁglfggé,l s;Pe%Mrlng ?Ilt%rged and

exanpl es, which are nof to be construe
tcheted mie ntitrotiter Bedlsps destribdvbet RmdnodusSed eddiected 0200 ml ice-cold

Bh G- R el s 4l n§eCE B kT (e eNswPbBu2ie0 and
dne KIFBPOR e 00N csfgdﬁz@grm @b STRENES wi ﬁb,og\gﬂrg@%@ 96

of 1 nhibiti nq effect of Porphyrononas gingi .
¢BBBE). ofhe rgeuliing suspensieics sentaifisged dirstsit Am(];wfgafnpl mod arad then
i . asure the inhibitary effect is
BRI Pe g B ARG e Rl il afimie hPom
RhernAiey haein i \ReriCuhlclt Sighh, IME178) RsedVBNRSSA® m ﬁls
USA). The isolate is grown in trypticase soy bro't
PriPREy on Dettersilal 2UA) Theppicesmatesid! wwidilited t& appryriasiely 100 pg

A O R i S SRS Sk
XGineMRIRO I by & Ul CRB%h aBd, &%ﬁH@P?ﬁQ 11% gregﬂ&k%&%th

buffer. The cell suspensions are subjecte _
PBw-with E19sTweenid(t foa$lo aid thdeafteewashed mathe BST. baklle cbakd with

a regate. Th est lactic acid bacteria strainis
gg%/\% R §°B§8‘t§h (Difco), and harvested during the
exPONgRE kddinSHooWM BstB &2 §rbWn GEHL T g){f'& %\tfcﬁs Sega GHee ]1? El%g)ﬁhate-

, _washed twice with phosphate buffere I ne
BiffgedyalinedPBE) (It pahdaplimertwih 6w SBGThvoen J0H(RBST) and

i iti ft bact eri al . iopns are )
RULERLOBERTS e Shnd Aol Bl USRI S cvpension
BRddEhR &S RRNSna MSeudERd ggé%ﬁF%ﬁdat hﬁc.aTﬁéf: Hells are washed 4 times

concentration of 1.0 x 1C -U (colony form .
withPBSH andithedipg Rkasmined yithsodyvered cuincacdped Ths buffer is poured

S NN T ENE T W
thatwebisin@h BiORadGel/Bo@200(b8strument (BioRad Laboratories, Herkules, CA,
USA). All measurements are done in triplicate.

In using the above method in this example L. reuteri “Prodentis” (ATCC
PTA-5289) is firstly selected and L. reuteri FJ3 (ATCC PTA-5290) and L. reuteri
(ATCC 55730) selected second alternatives.
¢) Evaluation of anti-inflammatory capabilities of lactic acid bacteria strains

Test lactic acid bacteria are grown in de Man, Rogosa, Sharpe (MRS) and
Luria-Bertani (LB) media (Difco, Sparks, MD), respectively. Overnight cultures of
lactic acid bacteria are diluted to an ODggp of 1.0 (representing approximately 10°
cells/ml) and further diluted 1:10 and grown for an additional 4, 8 and 24 h.
Porphyromonas gingivalis, ATCC33277 is cultured for 48 h in Brucella broth (Difco)
supplemented with 10% fetal bovine serum (FBS). Cultures are diluted 1:10 and
grown for another 24 and 48 h. Bacterial cell-free conditioned medium is collected

by centrifugation at 8500 rpm for 10 min at 4°C. Conditioned medium is separated



10

15

20

25

30

50 and 25-75 in sterile centrifugation tube (total
volunme 100 nL), the BH broth, up to 10 nm, is added,

woanisazo3ry xed for ten seconds, and i ncubat ed fecT882006M00897

at 370C with gentle shaking. (As a control, the
suspension of P. gingivalis is mxed with an equal
volunme of PBS in the control tubes (free of lactic
fromdhbedt pq:llea)md eh éteeaddbroegle h 022spe peiedimltdr simitddhBighore,

g é{rl gk n at 1000 x g, washed twi ce with PBS,
%%‘CBF U@ kfs agar to determ ne the CFU count of P.
gi ngi Wub@moﬁb@yte//‘ir&léfo‘ﬁh %ceﬁfhn%’s MWM&}' (ﬁTC@ TIB-71) and
obtai ned fromfollow ng Tornula. -

BiAYG 204171 gmrm:N@( )\KAfFé?ﬁ CBL&378), bm:msed |a§1a xgpb@trey oslls for
Y i e s ot s ity e o 2%t s B in either

DiulbRcdd HMBAMT E4pld RRURIS AMI-8fpe) Y RPIT Mé&ﬁﬁﬁ%@@tgama
dat a obt ai ned should be statisti cal |y anal

NRx- k(@kw\@r@@nﬂ@ﬂﬁ@da@@/ sunplanienged with é0 oeIfBS and 2%

" ' PTA L FJ3 0
RS sha0 ui R pEri i A e ROyl Siplita 5% 6
Bral wail 8059004 cadhiesi. dprrapiabidly §ixe®* telloirakeddue iflo H6-well
oral biofilmof lactic acid bacteria strains The

pedlcquliprexelpgens aad alpwed toraghhers fop2 b@rnoé& 1@@p9lY§accharlde (LPS)

o O 0 B A B
fognusifiedd S &R IN2oaberospberle7 (B8 SHaka)SysdiemioBBedium is made

Bect on Di cki nson M cr obi ol ogysgst ens, Cockeysvill e,
IRBDiddU% ng &P to 2 au sonditionpdane @mup@awa}le Mgstapbegesdire either

Bt ER comheloalel il eTets P ARERGen P eonst mgiom.
Rébo&ﬂﬁne[ﬂt mILel-OD((H@D @?@&ﬁi@ aM@nﬁu%gr ®n § & us8e af B E@Qﬂwe
(8.0 44 ¢ 2H20 and

2 g
b4€®1bVlah@molﬁﬁSS%ﬁembypwrhl@&Bmwm explugiarh e

AsieFT Phga-d 1 St ey Bl s ror R SR Bl cneyme

iHBR R 9! Q@lghtmlﬁb M® MOQ% TNP d, BARMR0£8dY ® &1 Systems).
particulate matter. As

In using the above method I, reuteri “Prodentis” (ATCC PTA-5289) L.
reuteri FI3 (ATCC PTA-5290) are selected.

d) Evaluation of vitamin K secretion capabilities of lactic acid bacteria strains

Selection of vitamin K producing lactic acid bacteria is done by standard
methods such as HPLC analysis (ref Conly JM, Stein K. Am J Gastroenterol. 1992
Mar;87(3):311- Quantitative and qualitative measurements of K vitamins) of the test
bacteria anaerobically grown in MRS media, or by a genetic probe analyzing the test
bacteria. As known by a person in the art, all growth of strains and analysis for
vitamin K should be done under yellow light as the substance is sensitive to
photooxidation.

The lactic acid bacteria strains showing best results in both inhibiting of P.
gingivalis using lactic acid bacteria cells as well as best results in adhesion to oral
mucin, anti-inflammatory effect and vitamin K secretion according to the assays

above , are selected.

Example 2 Manufacturing of chewing gum products containing selected strain




10

15

20

25

30

alternative nucin is gastric nmucin (Sigma, M 778)
used. The crude nucus preparation is stored at 20 OC.

woheosmens material is diluted to approxi mat el pCTGB20085000897

m-1in 50 nM Na2CO3 buffer, 1pH 9,7 and i ncubat ed
overnight in mcrotiter wells (Grei ner) (150 m per
well) at 4 OCwith slow rotati

bI ock YO exarees Ly quber 6 Prv%eﬁe%” %TCW%”S% is selected
g%ﬁf 64 Y@&P%ﬂaﬁ%&ﬂs’tﬁ@%ﬁeﬁéﬂl gld CARL A Wik 1%% &4rfer

use COftro e strai e tested are gro
apnpencdaibeton walStemtplo hcie araherpdn a&bﬂrﬁtserbmftﬁ erchelwsgl gune The
PBS) (pH 7.3) suppl emente %dween 20 ( PBST)
Lot Bt BB 61O B e BB, PG o T

Qwﬁg,@a&b%&imlﬁ&ﬁeiﬁaﬁwI al suspension is added to
each wel |l and incubated over night at 4C. The wells

ar e wadbhetgpsof ameemplld ¢f RBSTufacturig pubcery of xhafwmg @gum t h

an .i.nvert ed C co The b f.er i off and,
e S fR6° Rioun b beiFh and o8 e Sleimne. filers
85 frs, [BapMIRk s IUPAAAR, Sitichkifig WBbits,IsheBldnds Qﬁ?gth@%omponents
Doc 2000 instrunent (B Bi oRad Labor atories, Herkules,

Qﬁ@hem gumpreshistsras ek vy i thoms may be et ivgtioet afffecting the

.method in this exanple L. reuteri
ﬂﬁegp"% PTA-5289) is firstly selected and L

t eut eri  FaZififl Qe R TARB2R 034 SUISOL IcaUBEY, Baﬂém&§7@é}ma11y)

sel ected second alternatives. c) Eval uati on of an
iy wersaﬁh@ad begt itigpAbid fotdsage o@mp tst disruaordofthe torstadline

Aot TrsgpbR ARG Sog Bari Gisabavaic Rotapinearad-

Di f I

%f |28t. R S e L S o E
Dimspa bpbrshemgnaen gmhhﬂlfr,eirwqikﬁ@lgg@el Add sitr)yvzadnmrfgwmhenmately
[ I. t 1:10 . i ona ,

' p eg‘?f»‘yméﬁﬁsﬁg%t Sz{n;’%a‘ﬁ{efa%%@é‘ 3 yeulerd PRYFETy r]\g‘da¢dé?0nal
Aﬁséihg B 4eghirdd. l@rse*cﬂcg&p@r a@a; {hERREEENt ed Wi th 10%

fetal bovine serum (F tures are diluted 1:10
and gr own Websiexingt Hm@imtdm dftdi8thh graBabtion; @dss thel grarfulae

BB O 2T RSB PR ek
pepaicatiest ik bixeofealt-cofbd Sunmdngn FRERe1Ed (vah@theatsealer to
through a 0.22 mmpore filter unit (M117pore,

Remfapagich Nagegherygtl) 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 compressor.

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 1.
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Mouse nonocyt e/ macrophage cell |ines, RAW 264.7 (ATCC

TIB-71) and RAW 264.7 gamma NQ(-) (ATCC CRL-2278), are
wogerh/1aes2a reporter cells for studying the infPamsaLmwesyooss7

response pathway. RAW?264.7 cgjls are grown in either

Dul becco's Modi fied Eagle Medium (w I d-type) or RPM

g%ngg1164O (ganmma NO-) (G bco-Invitrogen, Carlsbad,

Ssuppl emented with 10% FBS and 2% anti bi otic (5000
its/m Penicillin and 5 ng/m Streptomycin, Sigm)
;ch% Co 31?‘66 until 80-90% conf | uent .Limn%r oxi mately 5

x 104 cel IMethod seeded into 96-well cell culture
clusters and all owed to adhere for 2 h prior to

| i popol ysaccharide (LPS) activation and addition of
dondi t i onebnsedincen  Nai ve RAVE26HAomogalolus selugoex posed
to purifiédsws fromE. coli serotype OL27:B8 (Signa).
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gondi t i oneg iRty per wel | .5y @phages are either
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R&D Syst M.nneapol i s, is used as a positive
éontrol. gg??” FEBMY ity is g@@@é@ed by Trypan-bl ue
%Invitrogen) excl usion. The presence of TNF-cc in cel

ul ture sddPeHaRENYIsHaleas (rieamwolotedwith htiispbtseennyare
i munoassay, Quanti ki ne M r )tatNbts péaid diFbathlsideanoassay
(R & D Systens). In using the above nethod L reuteri
"Prodentis" (ATCC PTA-5289) L. reuteri FJ3 (ATCC
PTA- 5290) Umifora) eciask d Evabuwad kgn,of vitamn K
secretionpgapgbilities of lactic acid bacteria strains
Sel ection of vitamn K producing lactic acid bacteria
I's done by standard nethods such as HPLC anal ysis (ref
Conly JM Stein K AmJ Gastroenterol. 1992 Mar;
87(3):31 1- Quantitative and qualitative nmeasurenents
of Kvitam ns) of the test bacteria anaerobically
grown in MRS nedia, or by a genetic probe anal yzing
the test bacteria. As known by a person in the art,
all growth of strains and analysis for vitamn K
shoul d be done under yellow |ight as the substance is
sensitive to photooxidation. The lactic acid bacteria
strains show ng best results in both inhibiting of P.
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gingivalis using lactic acid bacteria cells as well as
best results in adhesion to oral nucin,

wanbvisAzef2k ammat ory effect and vitam n K secr et POWSE2005/000897

according to the assays aboves, are selected. Exanple
2 Manufacturing of chew ng gun1products cont ai ni ng
selected strainln this examp . reuteri FJI

" Pr odbibe §Xar{lml?eeremﬁbesmjed [r §91§é’ﬂ sutag ipher gddnd agebave at
PO L 3R St B AR P vy
tb denreased gumt tdeaitiep drdaredtaimg gingivitis. chewi ng gum The L.

reuteri protect strain i.s grown and. | yophilj zed

usi ng stafd éP&Fdr%Pﬁ%a%e ?refiuﬁpémwi%@pmcbq injgrrpgother than
RGIADIURT foY exakhfle 2L BRSR ¢ A SXATBEEHi o and stand%rd methods
manufacturing process of c¢hew ng gum containing t

ofgireparing the maxienﬂuig)lllrld@v!/yln@lprdiduct abat kgown dethstaoaale beraficially

excipients, fillers, flavors, | at ors .
VS0 BEERRE the Fobchit iy enion indHBBE iceleciad sener culture.
cormownte%eﬂ&m@%}% eﬁ&tx%' EmPb @R Ehads b@éresekﬂﬂmmrantdﬂsse
art be used w thout affecting the efficacy of

qckmldﬁﬂuntt e art nll radgy apmmatedhatm@dmﬁqmm Sﬁﬁﬂm%whthﬁad
n sel and heat it to 70 OCto
£2%3F§%%6ﬁﬁ?e g%%F§F e%wmﬁﬁg"crystalline

structure. Then cool |t down to 52 - 55 0C (just above
its hardening point). 2 Ganulation. Transfer
Lactobacillus reuteri freeze-dried powler to a D osna
hi gh- shear m xer/granul ator, or equivalent. Add slowy
during approximately 1 mnute the nelted Softisan 154
to the Lactobacillus reuteri powder. No additiona
massing tinme is required. Use chopper during the
addition. 3 Wet-sieving. Imediately after the

granul ation, pass the granules through a 1-nmm sieving

net by using a Tornado m|l. The sieved granulate is
packed in al upouches , made out of PVC-coated al um num
foil, sealed with a heatsealer to forma pouch

toget her with desiccant pouch, and stored refrigerated
until mxing. The granul ated batch is divided for two
tabl et batches. 4 Mxing. Mx all the ingredients in a
m xer, to a honogenous blend. 5 Conpression. Transfer
the final blend to the hopper of a rotary tabl et
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press and conpress tablets with a total weight of 765
nmg, in a Kilian conpressor. 6 Bul k packagi ng. The

woheosings2guns are packed in al u-bags toget her RCTASE2005/000897

dryi ng pouch of nol ecul ar sigye. The al u-pouch is put
in a plastic bucket and stored in a cool place at
| east one week, before final package. |n-process
controls, as is standardrHE ¢lhgeivgdustry, are shown in
the followng Table 1. Table 1. IPC Test Limt Method
Appear ance C ear, honpgenous sol ution Visually

i i 2 - 55 0C Thernometer 3 L. reuteri assay

I
Rt R AE R R B TR bR o B o
Kh4r coinpMsial séTB& g Aratiof Luc¥oHoRillFUhvihg ahteni€BIR) Rti-
herein, the selected L. reuteri _culture s then added
indlampiay and ardl awsin thesior properties and bavipg Swubtlity amproduce
%E%ﬁ§@§mﬁng gum used by humans as a way to decrease
gum bl'éedi ng and reducing gingivitis. As stated above,
the product of the invention nmay be in forns other

than chewing gum for exanple as a |ozenge and ot her
%o msthed o lscisadns guR biged ngeind serichTe Singipiisiimg petsan’s mouth,

| RV d i he. art
TR DB AL 0 A RO Syl e
hynthe midtlood ofivtaitndi.ng t he sel ected L. reuteri culture.
VWil e certain representative enbodi nents have been set
forth herein, those skilled in the ait wll readily
SERESR001 OBl TGS S0°: A0 Rep Rt Bt acd
baoteeiat stoain AddRJCliAKkvERIWAEY to the@eadomed | s:

4. The method of claim 2, wherein the cells are administered orally to the person.

5. The method of claim 4, wherein 10°-10® colony-forming units of the lactic acid

bacterial strain are administered daily to the person.

6. A product containing cells of a lactic acid bacterial strain selected by the method of

claim 1 for external administration to a human.

7. The product of claim 6, further comprising agents for treatment or prophylaxis of

bleeding gum and gingivitis.

8. The product of claim 7, wherein the product is formulated as a product selected

from the group consisting of mouthwashes, chewing gum, and lozenges.
9. The product of claim 6, wherein the lactic acid bacterial strain is selected from the
group counsisting of Lactobacillus reuteri “Prodentis” (ATCC PTA-5289), L. reuteri

FJ3 (ATCC PTA-5290) and L. reuteri (ATCC PTA 55730).

10. A strain of lactic acid bacteria selected by the method of claim 1.



1. A nethod for selecting a lactic acid bacteria
strain for external admnistration to a human

woangrizeszng sel ecting a strain of Lactobacil | ugCnaE2ag000897
anti-mcrobial, anti |nflannatory and oral nucin
adhesi on properties and haV|ﬁg the ability to produce
vitamn K. 2. A nethod of decrea5|ng gum bl eedi ng and
reducing gingivitis in a person's nouth, conprising

kBT & fhap a7 el e e Bl gl Rl g ora
nliEn E&’ie?% H%lfe%éy Addhayiaereiniid A5 pil&&c@ oltah K Ferde ng

units actic acid bacterial strain are

5 maodictios bée phiardmickyticablor decrpasinggnm blepriag gad Frslicimg gingivitis
claim?2, wherein the cells are admnistered orally to
1?ﬁ@¢ﬁ@9§dﬂmﬂg The nethod of claim4, wherein 105-108
colony-formng units of the lactic acid bacteri al
strain are adm nistered daily to the person. 6. A
product containing cells of a lactic acid bacteria
strain selected by the nethod of claim1 for externa
adm nistration to a human. 7. The product of claim 6,

10 further conprising agents for treatnent or prophylaxis
of bl eeding gumand gingivitis. 8 The product of
claim?7, wherein the product is fornulated as a
product selected fromthe group consisting of
nout hwashes, chewi ng gum and | ozenges. 9. The product
of claim®6, wherein the lactic acid bacterial strain
is selected fromthe group consisting of Lactobacillus
reuteri "Prodentis" (ATCC PTA-5289), L. reuteri FJ3
(ATCC PTA-5290) and L. reuteri (ATCC PTA 55730). 10. A
strain of lactic acid bacteria selected by the nethod
of claim1.11. Use of a strain of Lactobacillus having
anti-mcrobial, anti-inflammatory and oral nucin
adhesi on properties and having the ability to produce
vitamn K for the production of a pharmaceutical for
decreasi ng gum bl eeding and reducing gingivitis in a
person's nout h.



