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homan vagina, even during menstrual discharge. Furthermore, a composition comprising said bacterial strains and a sanitary article
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Technical field The present invention relates to lactic_acid praoduc- ing
bacteria and use thereof. Technical background 5 The not AEFPHAEO80al flora
of the NOAO3BAEH na com prises |actic acid produci ng baxwssEo/e1wni ch by
tradition -have been designated as Doderiein s bacilli. Such lactic acid
produci ng bacteria relate to non- spore-forfiing, G ampositive bacteria
producing lactic 10 acid by fermentation,gf various sugars, such as

‘gl ycogen and/or glucose. Lactic acid _producing bacteria conprise bacteria
of, for -instance, the genera Lactobacillus, Leuconostoc, Pediococcus,
Streptococcus, Lag ,fqﬁéc 854 FoPfeduci ng
bacteria may be-d C retefofernmentati ve
bacteria . depend- ing on © : iba HUMM Y ¥ Whof er ment ati ve bact e-
ria (e g Lactobacillus acidophilus) produce nmerely lactic 20 acid, whereas
het erof erment ati ve bacteria also produce, for instance, carbon oxide,

et hanol or adBfhpigalgfighd genus Lactobacillus is a phenotypically hetero-

genous group of fagyl patk¥at yimraa dh Crel 8 ase-1dtedal iavdd padhdikaped

| actic acid Erodﬁcigg bacteri a. Qﬁgr 25.50 different species are

recogni sed, aRd PRESETIPBedPRsUSYeMATETYY  possess DNA with a | ow content of
guani ne (G Tantnigkbdsbaekfundipproxi mately 33-53% The GC-content is

constant f thin arPerlese) EUEIA: SPYIS% s LACtERAG Liaditis Ak f ound in

humans,.e g in the oral cavity, 1ntestl ) agi na.” Speci es
of Lact obaci Priaseshaachie a@i%mducnimméamm.amiqlbm hgteghdaon

Lact obaci | | ugavacihdeRhibEsgnia&d ahaohddds d £ n@ni4imysact obaci | lus gas 15
"February 2006 PCT/ SE02/ 01704 seri, Lactobacillus crispatus, Lactobacillus
casei ' (sub- speci %‘éC]Fh%ﬂ‘ﬁ%%%sﬁc,ldalﬂq_dét‘i%&qqttfsrljaeﬁ%ﬁtie. Lo non-

spore-forming, Gram-positive bacteria producing lactic

10 acid by fermentation of various sugérs, such as glycogen
and/or glucose. _
| Lactic acid producing bacteria comprise bacteria of,
for instance, the genera Lactobacillus, Leuconostoc,
Pediococcus, Streptococcus, Lactococcus, and Enterococ-
15 cus.

Lactic acid producing bacteria may be divided into
homefermentative and heterofermentative bacteria depend-
ing on their metabolic pathways. Homofermentative baéte~
ria {e g Lactobacillus acidophilus) produce merely lactic

f\f 20 acid, whereas heterofermentative bacteria also produce,
for instance, carbon oxide, ethanol or acetic acid.

The genus Lactobacillus is a phenotypically hetero-
genous group of facultatively anaerobic, catalase-
negative,-rod-shaped'lactic acid producing bacteria. Over

25 50 different species are recognised, and theée_species
generally possess DNA with a low‘cbntent of guanine (G}
and cytosine (C), approximately 33-53%. The GC-content is
constant within a species. Several species of Lactobacil-
lus are found in humans, e g in the oral cavity, intesti-

30 nal tract, and vagina. Species of Lactobacillus that are
present in the vagina are, for instance, Lactobacillus

acidophilus, Lactobacillus fermentum,-Lactobacillns gas-




The genus Pedi ococcus '.is phenotypically, a group of %%% ositive,
cat al ase-negative, facultatively anaero- 5 hic, oxygen- AtY, 006
round- shaget ¥ ¥net er about 0,6 1,0 gm, non- pathogenlcPdTanmnmrmcld

produci ng bacteria. Healthy, fertile wonen (about 15-60 years of age)
present a pH of about 3.8-4.2 in the vagina’ “bet ween nen- ses, primarily as.
aresult of said lactic acid produc 10 t %on. An acidic environnent

prevents vagi es n eria that, ar

present in thgék'(l:o %ﬁékbggﬂ as_ Gar neé%llléé \s/%%glogqa}ésmﬁﬁbsbﬁusn%hs(sﬁact er-

oi des, Prevot 8PPaiafdrEaERRIIha 20 i Laqirbadtd Husf jemsarniogeni tal tract and
the urogenital 1STHyCYSni®BEESSHAud NEPHINCLYPTRIEINGSt y3RGeidd ¢ flora

of benefici al and/or connensal croorgani sms, such as varlous speci es of

_Lact obaci | | usC* BRI E1YRe T %aﬁegétfrﬂa‘e% deAf Uit I3ee Job| R et by

di sease- c&usi bijc i 6xpgen - ol marm: , Tl SHHsead | QI pfe deMaBAL 0, 6-
m cr oor gansi can 20_be a result, of sexuat tr i on, i.t can occur-: :
spont a- neoursrfy t RSN RREGEE IHec'S’uI]t‘-’lqy}'fl(él acﬁlzf{] B’éﬁ“wa?ﬁem& -obi al
flora. The latter Iﬂ@aliﬂw, | fresttainioe wdmmwn(atl:@dtaps -Ben y@‘atx@r dieratgia)n
antibiotic t t f.d or thef euro eni t al

25 tract, such as |n vagi na, na qﬂ
m crobi al i nf@esi oﬁrl@%ﬁlésa%/e?agtes(!ﬂetnd}fd@alai &mm)a,cfﬁr ipofmsthomas

vagi nal i 9.0 Nelt:EcSﬁ»‘r | B SOOI NARASonnfiME GY ?{ée”%tét%b éardnerel la

“bacteri al vagl n05|s (c€r- acterized by |ncrease nce
vagi na 30 | | Yndigtancs, hSuswE c,t?tarteatr@emre@rerm Har theften

- conpl ex CaUS@SOICBW |Wﬁlﬂ§t(}ai&1ﬂéll%ld&d veR)NUR1 ilet MEBAURSR et h%a@ﬂelr' .n the,
- vagina.is in £ ed dditi 0 bIodan . sperm respectlvey 3
These fl uids C(E:OC%ISaI nEb%eYh:t lgfa &nf%g a\M‘ﬁ R:-may be di gested by :
bacteria (e g Gar (e eddim ofadihel |usog|ed11|‘u’lal1| ltaaeus hind WhieChrogenatali ously
di scl oseds mghis %ﬂ%%d Ql bt vagi nder _caondi t.ians of WU .
03/ 038068 15 February 3 OEJ%Q?%.h%alQ%y'%%h@% %og% a spe01fic lors )
of beneficial and/or commensal microorganisms, such as

various species of Lactobacillus. However, the urogenital
tract can also be colonised by disease-caﬁsing microor-
ganisms. The colonisation of unwanted microorgansims can
20 - be a result of sexual transmission, it can occur sponta-
neously or it can be the result of a disturbed normal mi-
crobial flora. The latter is, for instance, known to hap-
pen after certain antibiotic therapies.
Thus, the microbial flora of the female urogenital
25 tract, such as in the vagina, may be disturbed and al- {j
tered‘by a microbial infection, such as yeast {Candida
alblnancs), Trichomonas vaglnalls, Neisseria gonorrhoeae,
and. Chlamydla trachomatis, and bacterial vaginosis (car-
_ acterized by increased prevalence of Gardnerella vagina-
. 30 1 lis and Mobiluncus), an antibiotic treatment or other
' often complex causes. .

During menstruation and éexual intercourse; the pH
in the vagina is increased by the addition of blood and
sperm, respectively. These fluids contain a lot of pro-

35 teins, which may be digeéted by bacteria (e g Gardnerella
vagnalis-and Mobiluncus), which, as previously disclosed,
might be established in the vagina under conditions of




PCT/ SE02/ 01704 i ncreased pH. Degradati onproducts, .such ag %Hunesob
putresci ne and cadacerine) are then produced.” At in- dal ﬂﬁz ﬁese

am nes DEPIMESSYON atile and present a "fishy" odour. AddPtT@mmMMWﬂ t hese
wonen often have com5 plaints of i ncreased vagi nal di scharge and
“irritation. This condition is called bactefial vaginosis (BV), and is the
nost comon condition associated with |rﬁ|tat|on and |ncreased anount  of

odor ous vagi X LcoLl Ay gS | son, J;
.Cat chpol e, QQEB%§§%¥€%%S|5§§§?§§éﬁgn irOHEFEL heaFPha?eeleM/ B#?t sh
“Jour nal of Gpsttetaacageaﬁadeyndec@mg?) me( 5)1e2}39rﬂ§0<:edlva9t2®01)

Bacterial vagifQsiey bﬁ b%bb§¥eQmEﬁeerEEEmée§HiétQie Qhépbﬁéggnﬁag'na
| actic acid produ0|ng bacteria, whic 15 are repl aced g@a range of

unwant ed speC|é§h§bcﬁd&§rGaPGdHEF8PP&1VagFhﬁﬁﬁswoﬁﬁﬁt@ﬁ Pd@%vewﬁﬁ?runcus

Prevot el Ia( Blp_ﬂwlaa,tsam Nhegaléaaaavagmhansmécngtgie:dah@ ﬂr@gﬂaﬁeo?act eri a:
vagl nosi s ) cripe teria L r t 0 va I Na
0o "5 Snar glis REARSRE ThneAptERcbarbohTah pabhSHIs tVAnoan oo of
wormen W th ByheSem@mdpomhoﬁO@bKﬂktmsnaddedcneteﬁewlvagnnahtdtsohaag@ a
“fishy” Odourﬂﬂﬂeas%ﬁ ﬁbﬁﬁ%egf'8d09889tv%$ gi ﬁ@ éh(§¥e mBLrd, often

t he presence on uanous e s covered W th snal
25 coccobaci Fis, (NbINéC@éﬂbsA) Ssmmﬁselveﬂllﬂm@thér €@F¢b§©be t¥st for BV

s dlrecioG?@&b%%%ualo%a §a53§§ fAu%lefc ﬁééﬂgﬁrgé§ﬁgw”EE9991§Hr
interpretatiaqn ofaﬁ?an1s ai ns V was presented %{Nu gent et al. (See
n

Exanple 1.) PPUYrg BWnOPHEFtFéEFlERQCGHnﬁ?Sﬂ%€9ﬁg bag{et i 43Rade’ 30 an
ability to,lmhybahouhe growth and/or reduce the patho- genicity of many of
ook R L et Breleter!! Yt it oF R PRETe S E P nE? T ee PR Gh
~control. andiﬁ@ﬂanedamaglnalthechglaaidbpxoémtamgnbccbétbaawhﬁﬁh 35 views
Of Infecigouargl§g§§ggedvgy ézraﬂge ofsﬁﬁwgﬁ{eégggec1es such as Gard-
nerella vaginalis, Bacterioides, Mobiluncus, Prevotella
bivia, and Mycoplasma hominis. ‘
A method to diagnose bacterial vaginosis (BV) is de-
scribed by Amsel Criteria. First, the pH of vaginal dis-
20 - charge is measuréd; The pH is elevated above 4.5 in about
90% of women with BV. Second, if 10% KOH is added to the
vaginal discharge, a “fishy” odour will be released in
about 70% of women with BV. Third, often the presencé on
wet mount of squamous ephitelial cells covered with small
25 coccobacilli (“clue cells”) is observed. Another reliable .
test for BV is direct Gram stain of vaginal fluid. A
standardised method forrihterpretation of Gram stains for
BV was presented by Nugent et al. (See Example 1.)
It is known that lactic acid proddcing bacteria have
30 an ability to inhibit the growth and/or reduce the patho-
' genicity of many of the pathogens associated with uro- .
genital infections (see e g Redondo-lLopez, V; Cock, R L;
Sobel, J D, Emerging role of lactobacilius in the control.
and maintenance of the véginal bacterial microflora, Re-
35 wiews of infectious diseases, vol 12, no 5, sep-oct 1990,
and Boris, S; Barbes, C, Role played by lactobacilli in

=




and Boris, S; Barbes, C, Role played by lactobacilli in lg: ebruar 2006 WO
03/ 03 8068 PCT/ SE02/ 01704 4, <controlling the poputfati on CORPAGH :

pat hogen¥ U W B#¥Bes and infection, vol 2, .;pp 543-546, 20*@11781@0[2/1)17% al so
known that . the antagonistic properties’ o"f | actic acid producing bacteria
agai nst sai d pathogens are 5 at |east partially denoted by their ability
of producing different antagonistic subst‘ances such as lactic acid,

hydr ogen perqg Ci et.c. alth aqi i s estimted to host
bet ween | 08- 10 c?iﬁ(-i qﬁ)e ourlrﬁtnlgoxhn s)9* a[\ﬁ g}ar?:?}c’@eﬁ'rsddﬁﬁ%ﬁé%fﬁ
bacteri a. Thealtfbnvbfsﬁqtlmfoqulhlzs fioret3-546 .+ €00 .of  which specific
strains the voman fiasd pherd bl QAT nd RS AT WilGh ik By have

m grated from her ~ di gestlve tract to the urogenital
describes fortfifftatd Gsid Rratugingudpateriz ﬁwsts@@p@%pta@hoe@r@n@re

gel atine sapsid EeafOFrSIAIdy \de&wt%d%ﬁﬁlt%e@% %mlq o9 . Such
formJIatlons a{ﬁefor i nstance di.sclosed in US 5 6 463 an V\0939793
Furt hermore, 9t Y5 b %orsb‘@ asdackiG @ds: such as

tanpons and darddagen rpq)ﬂqx”isi,e,vmhdﬁ:tlea:u-odjrm a@ateb produci ng bacteria for the
purpose. of presenyi r qhi r t he,urogeni tak fract of
Hi 1 ¢ %?ﬁ%%lna ;¢ %%teﬂ‘n ate 2! o8f bery Sﬁ’eﬁgﬁ% .

wonen, and. therebg preven rogéni tal ection
normal nicroBifyl §f4aienyr forenimoo geviit=al 16@51‘&1 actidoprwdmeringSuch a product

I s di scl pged gaw 5 [ t appl n_Q003544- 4.
However, to %ﬁlt%he%&\%% | scltgggld%g?gg% ?tqb?g l% %c&%ghtlﬁ tgth

ur opat hogen HHEh (SheE 1Dl steadassd theo wogas hgshasheriisededmopn bekoni se

and establ i shadthes \é@:d/«iﬁ“ aihdcquctswalmsr %&Wennt@rhh%dvi‘é}bﬂmah@fer nore than
one nen- str%atl Q: vycle on V%%I nal adm.ni stration. VWhether a bacterlal ;

strain will COIFHEYS A& € urogenital tract.
Prlor art descrlbes formulations, such as suspen-

15 sions, suppositories and gelatine capsules, comprising
viable lactic acid producing bacteria. Such formulations
are for instance disclosed in US 5 466 463 and WO
9 309 793. | |

Furthermore, it is known how to impregnate absorbent

20 articles, such as tampons and sanitary napkins, with lac-
tic acid producing bacteria for the purpose of preserving

' a normal microbial flora in the urogenital tract of
. women, and thereby preventing urogenital infections, or

_ regenerating a normal microbial flora in the urogenital

25 tract of women. Such a product is disclosed in EP 0 594
628 and the Swedish patent application 0003544-4.

" However, to obtain the above disclosed_effect it is
crucial thét the uropathogen-inhibiting, lactic acid pro-
ducing bacteria really colonise and establish in vivo,

30 and actually remain in the vagina over more than one men-
struation cycle upon vaginal administration.

Whether a bacterial strain will colonise. the vagina.
or not is dependent on the adhesive proberties of the
specific bacterial strain as well as the hormonal, nutri-

35 tional and acidity status of the vagina. Ongoing gehital
infection or treatment with antibiotiecs will also influ-




or not is dependent on the adhesive properties of.the f|c B@gterl al

strain a the hornonal, nutri 35 tional and- aci of -the
R T i |

vagi na- enital infection or treatnent - wth antl al so-
influ WO 03/038068 15 February 2006 . PCTE'SE02101704 5 ence the ability of
an introduced strain to colonise the vagipa: The menstrual cycle also

affects the adherence, and nmaxi num adherefice occurs prior to ovul ati on and

prior to 5 neAskrugk dbSThey 0st (35 HrdRGaUo& antkLhandicomnisouwmal  of
Urol ogy, March 1984). Thus, the nost- difficult time for adm nistered

|l actic acid. pV%ﬂﬁEan bacteria to colo- nise and establish in the vagina is
during nmenstrual dThe mérsgenall Cylile alegaralf ferwolun saticaerae and

est abl i shrent gl Akl AELSL PLOUNSL 10- PRCUEL | Sl P ISt dl G be 2

consi der abl e di sparit ween nic res Sup- terial
behavi our romnﬁtgnpledawl@mrgﬁ {US @ 1380, okl arsd §3hra§stﬁtt @l tIgurngdmmon

that interactheng BeLypemdrcidi {4&£11ENITIRACT Ml mSRe W G5 RAAW dilnd he

vagi na, and th interaction pattern |s difficult to recreate in _the |abo-
ratory. Thus, %Veﬁdi“f'nés‘ﬁ%%‘%‘%r WLiHATES RFSHIAPDRARLT I E FAYT o

results, it nhghe a8 establigh im vHe/or a PP\Gude dd enedpgined dis-
therapeutlc effect, i e to prevent, 20 alleviate the effects of, and/or

treat a mcro%%"%}" Bnfec- tion of the urogenital tract. Furthernore, it is
of great liorport anckithateddrl hac -cdlenissadi sl andste&htialbilti)sl-mferitt ofgeneti c

DL ) U VR8s o SORAT S LI Tl b A SRR RO QU et
~pro- duce an eee2pdebhlkle atisapetiton hetomen leqﬂlo\rlecﬁélltt}'ﬁe angesiured
ltherapeut i C %é@?& lﬁéétefﬂﬁ HARRF dl\eﬁif & Hprdatiof ¥ lid Yritpaen
yophlllsatlon 0 bacteria an
ana1y31s results. It is common that interactions between
15 different bacterial species occur in the vagina, and this
interaction pattern is difficult to recreate in the labo-
ratory.'Thus, even if a bacterial species display promis-
ing in vitro regults, it wmight not establish in vivo and
provide the desired therapeutic effect, i e to prevent,
20 alleviate the effects of, and/or treat a microbial infec-
tion of the urogenital tract.

Furthermore, it is of great importance that the bac-
teria display stability of its genetic profile both upon
repeated cultivation in large ~scale production and for

25 longer periods in vivo. : _

Another criterion that has to be fulfilled to pro-
duce an acceptable consumption product that provide the
desired ;herapeutlc effect, is the preservation of bacte-
rial viability upon lyophilisation of the bacteria and

30 - upon storage of the lyophilised bacteria (i e, shelf
| life).
Summary of the invention

The present invention dlSClOSES novel isolated bac-

terial strains of the genera Lactobacillus and Pediococ-

35 cus, which have an ability to colonise and becowme estab-
lished in a human vagina upon vaginal administration,"

even during menstrual discharge, of at least one of the




30 upon storage of the iyophilised bacteria (i e, shelf life). Sunnary_of
the invention The present invention discloses novel: i solaFeiura@006 teri al
strains of the genera Lactobacillus-and Pediocoe- 35 cus, which have an

abi 'l {yo §503864soNni se and becone estab lished in a hunarl,éﬁ?‘td}ﬁ,lmon vagi nal
‘adm ni stration, even during nenstrual discharge, of at, lTeast one of the

15 February 2006 WO 03/038068 |/ PCT/ SE02/,01704 bacterial strains. The
bacterja are considered estab- |ished gf.the bacteria are still present in
the vagina after at least two nenstrual cycles fromthe time of ad-

mni stratibacterial operatpect The heapresimt aiaverts bdeded cédisals- an i sol ated

pacterial $iLALA OF RS BEOUSIACkPs DAL Yo AlenPorh O0RE Yty filar act eri zed

by that it Is selecte fron1tﬂe group consisting of the-strain of

Lact obaci | #fiEeadtel east N-waorenpbead t ey ehrrerf Frmbldie Le-2058Y; the
strain of miackebaecibhus casei subsp rhammo-sus, LN 113, deposited under
nunber LMG P-20562, the strain of Lactobacillus fermentum LN 99,

deposi ted under_nunber. LMG P-20561, the strain of Lactobacillus
cris-patus, LN, c8epasinedt undee prgarRrt LMoVRIZOEES, daaglosesstrai n of

o oot isehiLhatistor i rp6n0Ei s il LOURDOL LB TS, o
genot ypi cF CHySRT T SHrEectear aed by dhiHl v o SueRasPLen BomAg an
Coor di nat gto@ip| deectiistringobf dherorganicniaencbdcIUngs 2ﬁﬂsjs-e_r|i:) a,%w?; ihﬁrof
The-genust 1 AsERce L5 Bt B Z 783 oy HRent FIPTha ” char act er st cs
conpri si neactbagtilllivsy cebet obwpds i rigamaned sest ablNi $h3 ngdapo shneen

under number LMG P-20562, the strain of Lactobacillus

fermentum, LN 99, deposited under number ILMG P-20561, the

. strain of Lactobacillus cris-patus, LN 01, deposited under

number LMG P-20558, and the strain of Pediococcus

acidilactici, LN 23, deposited under number LMG P-20559, or

variants thereof having essehtially corresponding

phenotypic and/or genotypic characteristics, said

strains were deposited at Belgian Coordinated Collections of
Microorganisms on 14 June 2001,

In another aspect, the present invention
‘discloses. an isolated bacterial strain of the genus
Lactobacillus or Pediococcus having identifying
¢haracteristics comprising: ' .

' a) ability'of colonising and establishing in human
vagina upon vaginal administration during menstrual
discharge, wherein said bacterial strain is considered
established if the bacterial strain is still present
in the vagina after at ieast two menstrual cycles from
the time of administration,

b) preservation of genetic profile upon repeated
cultivation, and

c) preservation of bacterial viability upon
lyophilisation and storage of lyophilised bacteria,
wherein at least 40% of the lyophilised bacteria is
still viable after at least 12 months at -18°C.




vagi na upon Vaginal adm ni stration during nenstrual rein
said bacterial strain is considered established if* thef%E%Fg?Wgﬁggtraln 'S

still present in the vagina after at Ieast two nmenstrual cycles from the
time of administration, b) preservatdzon 0f genetic profile upon repeated
cultivation, and c) preservation of bacterral V|ab|I|ty upon

| yophi I'i sation_and_ st or 0 | g@ggﬁbn at | east 40@6
of the. Iyoph|Ifgeﬁsbact%§§%ﬁg%ég ?H%# §ﬁg £%$1 t | east. ?iPS nt hs at

-18C. 15 EebduagthOOEeGEHV@ntsoandaGP&ﬁVagé ?ha@lFHetBaéﬁéﬁp trains ac-

cording tg,thg 'H%ﬁ@%f&@lda§§éﬁ¥r§8 8Phkkt ¥htOpaetablihs ihedumbpgbeenst r.ual
di schar ge S|ncg acteria then"may be. easi Ié agnkn i stered using, for
Pi

i nst ance, easi AWpaATinbFegred Jreings t hoXailBShakt EUPSR FERE§ I act i ¢
aci d prodystad h@gﬁegaﬁdqﬁagaeﬁlastralns prevent, alleviate the effects of,

~ and/or treat a_. mcyohia nfection. e a artlcu-

"l ar bacteri al @%ﬁﬁ?i%ég éT% %%{%Jﬁcfﬁeg §H§$§ ﬂ%&@ér?é ?E Shgdp _
: essentlalsthainkhpr@memer|allemiayeeshabéfﬁhctapeﬁ:aéﬁﬁﬁp§tﬁaﬁﬁBna and
Lhus, areuslibhsRf CPeAlotiodNGe YRG! Bo5YRTCAL ! BkaslYCial paRESEGUA

dlschargég Strai ns have~been dep05|ted accor.din to the
Budapest Xarchaeherial tvegboonisMTopebErin there BRRAERREVEIF 8Efi ons of

‘M. croorgapi.egs/ ;Lapor &b 9&heid Y Ofhat M;ﬁéOBa@I;eﬁi& Baawyl esvebiasnel i ng,
Universitelt Gent) _in Belgiumon June 14 200 and Rggngrlse %he strain of

Lact obaci ¥Po8 3@@%@*$tr%E%Qﬁeda%9 Fh@sapBF?cﬁﬁ?lﬁspf f#ehBSi t ed under
nunber LMea&iR056Pen t Her &t r ebvephl Laehst rhati disshaages.subsp rhammosus,

denot ed by he a I|c N 113, de -20562, -
the strain of5¢ @ ??*{i Tl b ﬁ?Q d%ggdaggg%hegabg F%gﬁ%g s LN 99,
deposi t edcaintire Puddpsst MG RQ0861 , at hehet BACM/BHG (Belobasi CPE5-cri spat us,
denot ed QH1£Q€e§p8oifé%E1£§sL$k Microorganisms/Laboratorium voor

MlcroblollglewBacterlenverzammel1ng, Universiteit Gent)
in Belgium on June 14 2001,. and comprise the strain of
Lactobacillus gasseri, denocted by the applicant as IN 40,

~ deposited under number LMG P-20560, the strain of Lacto-
_-bacillus casei subsp rhamnosus, denoted by the .applicant
-és LN 113, deposited under number LMG P-20562, the strain
of Lactobacillus fermentum, denoted by the applicant as
IN 99, deposited under number LMG P-20561, the strdin of
Lactbbacillus'érispatUs, denoted by the applicant as IN

. 01, deposited under number LMG P-20558, and the strain of
Pediococcus ac1d11actici denoted by the applicant as LN
23, dep031ted under number LMG P-20559, or variants

~ thereof having essentlally correspondlng phenotyplc

' and/or genotypic characteristics. '

In yet anoﬁher aspect, the present invention
describes a method for isolation of a bacterial
strain of the genus Lactobacillus ox Pedicoccus
having the ability to colonise and become established

in a human vagina, wherein




01, deposited under number LMG P-20558, -and the strain % Pedi %ﬁ)% cus
acidilactjci, denoted by the applicant as LN 23, :deposi unber
LMG P—-2B§§§7 38 variants  t her eof havi ng essentlally coF?E@ %HHT g
phenotypi ¢ and/or genotypic characteristics. In yet another aspect, the
present invention describes a nethod for,i iSolation of a bacterial strain
of the genus Lactobacillus or Pedicoccus ‘~having the ability to col onise

and becone establl hgdbabﬂeiclamnaamﬁ@@' n@uch\/f'@é ewgiﬁafebwmy 2906 WO
031038068 PCTI bacter1 [ s such as vaghnal fluid, is

" col | ect ed frdﬁ? gﬁﬁw Fﬁﬁcyagﬂnﬁ nPW?fHaaWﬂﬁ?n Hat? ReBPthy
vagi nal flcnzmaﬁ,lneaﬂehygaagiﬁal )l olracbf cmbctrabopgadiisinag bacteria are

selected from © 11ea43PuReL 1A BLSAE AL P Mar el 4D LERtLEaATttbn

_ produci ng bacteri ur e nNVvitro rn sul
nutrient Feditie praginaldsagpde pEastepna)isol ated bacteri al straln d) at

| east one pure culhurgd baet E'leatP?bﬁueingjﬂkéﬁgflg)oﬁngééﬁ B are

conbi nation of at l'east two bacteria strains. of ste é I s_eval uated as
to its abili tBPio CU&&Pb‘ﬁfisénaHéltH@céﬁ’eae%bﬁkP%%e‘auFﬁl?ﬁ Pagiva RFvn vagi -
gal ﬁdn1n|stw%?ym@ ek laasbaéh@rhéb%gtgélBa&%?ﬁh#bnaﬂr?d?flng her nenstrua
i scharge, sai nan ying a i stur vagi ha
¢ M croorgani sns, aﬁ%réF iggﬁg OBQCPEFFaFuiY?Eﬁérhﬁéékyé?%s ?%?e consi der ed
 established stlep ke badieri al cettbanatdonsof aamsleadtar bwot bacterbsent in
t he vagi na af t a gs I om .t
- gf?éf% 83 §§ gmg?eastgbgfhgeg§ &5 {49 s! Qﬁl¥i€§ep d)_that

admi ni stration, one erial strain o
di spl ay sai dc@ﬂmlﬁ? aodcbeoninseeghabbiebed st i vhaina woenevadigi na is

sel ected. Prefqr %ﬁ'rrbin;é&rb@i‘éh eﬁetﬁarsaeeémleds@a&iﬁrtala wohain of step
c), and/or a conbination of | east two 25 bacterial , strains of step
c), is. |y0p@qr1§§dher menstrual dlscharge,_sald woman displaying a

'15 disturbed vaginal flora of microorganisms, wherein said
bacterial strain or strains is/are considered established
if the bacterial strain or strains is/are still present
in the vagina after at least two menstrual cycles from
the time of administration, and

20 . e) at least one bacterial strain of step d) that
'display said ability to colonise and become established
in the vagina is selected. ' '

Preferably, at least one pure cultured bacterial
strain of step ¢), and/or a combination of at least two

25 " bacterial strains of step ¢), is lyophilised.

 Furthermore, this/these strain/strains is/are pref-
erably evaluated and selected as to stability of bacte-
rial Viability upon lyophilisation and viability of ly-
ophilised bacteria over long periods of storage, wherein

30 said bacterial viability -is considered stable if at least

: 40% of the bacteria have a preserved viability upon ly-

' ophiiisation and storage of the lyophilised bacteria at
about_-18°C for at least 12 wonths. '
In addition, this/these strain/strains is/are pref-

35 erably evaluated and selected as to genetic stability_
upon repeated cultivation and in vivo upon vaginal ad-
ministration, wherein said bacteria are considered -as ge- .




Furtheanre this/these strain/strains is/are pref- eraréﬁ evalégb d and
sel ected as to stability of bacte- rial viability-upon on -and

vi abi l'y- ophilised bacteria over Iong periods_of storage, wherein
30 slfyl’(%ib% ﬁ{mesrl al viability is consideredistable if aPCTeE®P17M00, of the

bacteria have a preserved viability. upon Iy ophi li sati on and storage of
the | yophilised bacteria at about -18C for at |east 12 nonths. In
addition, this/these strain/strains is/are pref- 35 erably eval uated and
sel ected aetﬁeagmpegtabséabflthylrugeﬁeteeepi@ﬁlmglRBV9£e§era@d im vivo

. upon vaglnal m pi a eln said bacteria are considered -as ge
15 February 2%85 %@)% ﬁg88g8 §E02/01704 netically stable if their

genetic prohIIm|§epraﬁﬂhhﬁklaspébﬁ;fﬂﬂeagregé%kf%hﬁ@ﬁthen|f‘yet
anot her aspect, the present invention .discloses a bacterial strain of the

genus LadtsBAesEsus drapearéedc st rainngft kdealjénuy to col onise and
becone e hed .i;n.a hu | uring nenstrual discharge, wherein
t he straﬁ% gﬂgaﬁé%%ﬁﬁeﬁﬁggﬁg&ﬂé%QEFt a¥kE89%bove described method. Such
bacteri altm raa:imetgrr eopcellendkey ade bebakn et abaGisPlear igl Ll uemgasseri,
nunber LMG P- 20560,

denot ed ant _as _LN-4 d under
the strain 1&3L§§? anS%Eya&agéchgﬁgﬁ rHEﬁﬁS&Es thgef6FadmpGaihe
appl|canﬁEaQSDNatQ@Sacaepdsnge@oumherabonbedeeNﬁlBeaOﬁﬁEhoﬁheSﬁthaln of

LaCtObaCH&dﬁ%rlﬁinggEH dEEQtEQeggrEB?yagﬂglg L3S SN, 8%bgdep08|ted

under nunher LMG P train o actopacill ds ¢f 'SP fUs, denoted
by the aEBIﬂB§n8a§§eENr GEROHéﬁobytéheuﬂﬁﬁllﬂenbeﬁSLNE #02086p9sand t he

strain OﬁteBedhaé@CﬁﬁﬁbéﬁlﬂMbaPLQQSGOdGQHéegtPXlﬁthaﬂQ%Eﬁﬁgalfs LN 23,
.dep03|tei8under nunb %E%P—ZOSSQ or variants thereo aving essentially

cor r espontdfn§® ﬁﬁbn%??ﬁ?c HEPBHS geiR9pee BYaFhet appiicent as LN
113, deposited under number LMG P-20562, the strain of

Lactobacillus fermentum, denoted by the applicant as IN
99, dep051ted under number IMG P-20561, the strain of
Lactobacillus crispatus, denoted by the applicant as LN
01, deposited under number LMG P-20558, and the etrain of
‘Pediococcus acidilactici, denoted by the applicant as LN
23, deposited under number LMG P-20559, or variants
thereof having essentially corresponding phenotypic
- and/or genotypic characteristics.

In a further aspect, the present invention describes a

composition for prophylaxis and/or treatment of infections

“ef_fhe?urogenital tract, comprising at least one of said
bacterial strains (LN 40, IN 113, LN 99, LN 01, and LN

23). R | o

- Preferably, the composition comprises allisaié

. strains, i e strain LN 40, strain LN 113, strain LN 99,
strain LN 01, and strain LN 23. |

It is knewn in the art that a combination of -diffexr-.

aent bactefia abbreviates thejgeneratioh time of a bacte-
rium, resulting in a more rapid bacterial growth. Fur-
thermore, since different species of lactic acid produc-
ing'bacteria have different fermentation patterns and




In a further aspect, the present invention describes a conposition for
prophyl axi s and/or treatnment of infections  of. the-urogéﬁf@ﬁpmﬁﬁ@@ﬁ
conprising at |east one of said bacterial stralns (LN 40, LN 113, LN 99,
LN 01, and LN 23). Preferably, the conposkiion conprises all said strains,
i e strain LN 40, strain LN 113, str@ain LNS9, strain LN 01, and strain LN

23. It is known in the art that a conbination of-differ-. ent bacteria
abbrevi ates t he. generation time of a bacte-- rium resulting in a nore
rapid bactgﬁéggcg Fur-_ thermore, since different species of lactic

aci d produc--rng b a%’f‘%lr‘f% HH el Bl BFekeiabke e men s rdtitemmsrand 15
February ZQDBfQEEmﬂub&nnerlal|specjés|s preferable to use a- conbi nation of

different bactefi C inatjon of all said strains according to
the inventjon, q$¢§£ E% ﬁdQﬁtﬁﬁifgﬁp StrRigs, acoqrgling £9, ths February
2006 WO 03FEERIGEOINCT -0 200 ¥4 I slpJaays:.Narsogevem loat,t emd minbist i on of
uropat hogens than each of said strains taken al one. "The conp05|t|on i s
preferably fornul ated. for vaginal admnistration, such as a suppository, 5
capsule', pills, tablet, suspension, spray, gel, cream powder, or any

ot her formof vaginal insert. In another aspect, the present invention
describes a sanitary article such. as a fem ni ne absorbent product (e g

* tanpon, sanitary napkin, panty liner), a diaper, and an incontinence
guard, for prophylaxis and/or treatment of infections of the urogenital
tract conprising at Ieast one of said bacterial strains (LN 40, LN 113, LN
99, LN 01, and.LN 23). .




PreferabLy, the sanitary article conprises all said g$ ql % strain LN
40, strain LN 113, strain LN 99, strain LN.Ol, and str ﬁelﬂﬂﬁgf 0% or the
same reasons as given above concerning the conposition. The sanitary

carticley§opoRb@ ably a tanpon. In a stif K further aspegtrsEigepiesent

i nvention describes the use of at |east one’of said bacterial strains (LN
40, LN 113, LN 99, LN 01, and LN 23) for the production of a conposi- tion
or a-sanitary article for prophylaxis, anﬂ/or treat- nment of infections of
the urogenital tract, preferably bact eri al vag|n03|s or any ot her

bact eri al d|dmsﬁkay$nant¢nﬁnuhpﬁﬁ£rIthahhﬁiom @ Ls yreratbegensnitdian; he

present InVEQ%hOQ destd |§E¥%§h§ngéygﬁjggbn@rophylaX|s and/or treatnent of
i nfeections o 55 ebruary 2006 9a urogﬁg % E preferablyla
bacteri al vag|nosT@ﬁcﬁ°@ﬁﬂﬁ1§ﬁ9ﬂaisbéﬂﬁg graudated £8T, XGPAL: mhereln

at | east ongampinsstFabsi erdith Hy @ rﬁlp@olyléemNcmuM @311lisN. 01, and
LN 23) is vagegilly admnistered in atit era SLgut efge%&bye

amount - t @ B/ FRMAU PINSRHY £ &F¢ 6T ar‘id réat a nrcrobial

i nfection. QbbRexfbeinres eayl redy dmtseges of t he present i nven- tion will
becone apparent fromthe follow ng detail ed de- scription of the invention.
15 February 2006 WO 03/038068 PCT/ SE02/ 01704 10", Brief description of .
drawings Fig la am&ﬂéhéﬁuutt&@p@cemnhher@massnﬂ iactrdrien descailResLN 40,
LN 99, LN 113, and LN 23, respectively. Fig 2 shows a plctuke dgcgel
with strain Qpeehmbﬁﬂy[ﬂﬁiﬂﬂﬂﬁ;ﬁﬁﬁhweﬁeé ﬁ@WﬁQlﬁﬂPB bseFhet P

o OO L i i, Mo, Dol AR "Rk, saavec
an 1ncont1nence guard for prophylaxis and/or treatment
of infections of the urogenital tract comprising at least
6ne of said bacterial strains (LN 40, LN 113, LN 99, IN
01, and LN 23).

Preferably, the sanitary article comprises all said
gtrains, i e strein LN 40, strain LN 113, strain LN 99,
strain.LN 01, and strain LN 23, for the same reasons as
given above concerning the composition.
| The sanitary article is prefexably a tampon .-

In a still further aspect, the present

- invention describes the use of at least one of said

bacterlal strains (LN 40, LN 113,

_; LN 99 LN 01, and LN 23) for the productlon of a composi-
' tion or a sanitary article for prophylaxis and/or treat-
:ment of infections of the urogenital tract, preferably
_-baCterial'vaginosis or any other bacterial disorder inm .

the vagina. . ) | |
Moreover, in some embodiments, the present

invention describes a method for prdphylaxis and/ox

treatment of infections of the




bacterial species. Fig 3 and 4 show the experi nent al seié]rg& used in Ex- 10
anple 6. Detailed description of the inventi.on As sused Ay RE0§ er m
"lactic acid producing bac- teria" neans bacteria that by fernentation
produce lactic acid. 15 As used herein the term"therapeutically effective
amount" neans an anount that will lead to the desired therapeutic effect..
The desired therapeutic effect is p?%ph’yl axis. and/or treatment of
‘infections of the urogenital tract, such-“as 20 bacterial vaginosis or any
- other bacugpgehitaiotdact | npréberalbly Meactisr usied heiebdid ey tafpm "i sol at ed

bacteri al Q. hat the strain_mght be cultjvated in vitro in a
culture cg%g?sgﬁatgg?gfs‘%%%?ﬁée}%l%t ef i VRSS9 9"ti’f;?@t':eri al ,
sanpl e". nBBAsO& saiddpbactenprl sitngrivect @N a0, THA Slap) aNnight, for in-
stance, benvagl nghafipdi [ ' erein {he term " nornal,

heal thy vaginal _f ollf'lg %ﬁ.%gféo%ﬁb%ﬁﬁ%%ﬁﬂn%fﬁ?ﬁ% 1 156 W has no 30
vagi nal- cBRBFAFatLY ehfee¢hive tamoumtathics raiaventt t led hengiatenalhes@fpl € gi ves a

~total scorecek Of3 asapssi el 4 hicrdfikad iRIRRAN by Nugent et al (see
Exampl e 1). AthLised erein the ter mq'di sltur be vagltoﬁ{ejfl flora of -

m cr oor gani'sns et PG adYRakagesoRd Fag PaleseZs dowehai nts, such
as i ncr eaiedn vegl habecthe asgereatd/from ‘thies 161 18I laeR4qUed GULL her nore,
~the Gram i of t inal sanple gives a total Score. of at least 4, in
par O 03%?8’5%’8‘;‘15‘;% ruaﬁ"%'PwSEozloﬂm ticular > 7, according to

the nethod presented by Nugent et al (see Exanple 1). As used herein the

term"suitable nutrient nediunf nmeans a nedium such as LAB broth or MRS
broth, in which ' :




5 the bacterla m ght be cultivated. As used herein the term"sanitary
article" égﬁ%{}%‘ L, anpons (both digital tanpons and -t arrpo]n%F% QHO(appl I -
cator), FV}napkins panty Iiners, diapers; inconti PGIEFE¥OGMhrds and
the Iike. 10 The present invention di scl‘oges novel isolated. strains of

| actic acid produci ng bacteria of the genera Lact obaci | | us and

Pedi ococcus, which have an ability to ¢ Ponlse and becore established in a

human vagina HPOLE o tfgﬂﬁdﬁfﬁfgﬁﬂ , even during nenstrual discharge,
15 of at leas C Ms. The bacteria are. ¢o S|dered

establ i shed if th&Figdieay shay Ithﬁr growth: PrRCEKE PhgbRStaFie

| east two rrenettfalahs ayelem, ON @Bt e bilgg ehdacm |:z|3st adgpeitt iSeily . bacter| al .

strains have been 9?&%59 accord%%% 2% to t ghpg st Agreeneg&cat t he

BCCM ( Bel gi an Coordl 0"Scs Pt BiTs 51 EVEE 08? AT FPBST Gt Gm on 14

June 20015 arlutm:chm:lrs sendmtstd aigingf RARD abdcigelluslgatraphoiresdenot ed by -

the applicantg p t hs N I 60 cstrain of

Lact obaci | | us- %%%el é@q‘ﬂﬁsg§¢ﬁ§ﬂng§ﬁélaéngﬁbgl NELEE§%3||EG ?gas LN 113,

de- Posited ubtNglynurdss qaMBaEez)IED typnesgmanﬁ off [thet alesPestiVgs |

- fermentum deppied iy the@rpl i cant as LN 99, de- posited under number LM
P- 20561, the strain of Lactoba- cillus crispatus, _.denoted by the aggllcant

as LN 01, de 30 pd&id &d auér sShawbdhe, MEPPrInsesalafetrie ¥eedi AnoF<pe-

di ococcuggacighpiacts Ci , denoted by the applicant as LN 2 3, deposited

under nunber P- 2 - thereof haV|ng essentially

correspondi ng O ) fct eristics. 35 Furthernore,

t he present |nvenmmomsedbhembes aheneehmd“1actmsohaudoproﬁualbgcbec+aI

strain of the. 0 79 i/

LactobaC|IIus or egm%%fggg' a&%ﬁg ggtvgg ﬁé?ﬁéﬁ@ég%ﬁ%/ﬁ?@éﬁ%%d %gg%g

est abl i shed iarigl-human vagi na, wherein

15 As used herein the term “therapeutically effective

amount” means an amount that will lead to the desired
therapeutic effect.
The desired therapeutlc effect is prophylaxis and/or
treatment of infections of the urogenital tract, such as
20 -bacterial vaginosis or any other bacterial disorder in
the vagina. '
As used herein the term “1solated bacterial straln”
means that the strain might be cultivated in vitro in a
culture comprising said strain.: I i
25 As used herein the texrm “bacterial sample” means. a 5}
sample comprising bacteria. The sample might, for in-
stance, be vaginal fluid/discharge. | 7 _ |
As used,hereinrthe term “normal, healthy vaginal
_ flora of micr0organisms” means that the woman has no
30 vaginal complaints, and that the Gram stain of the vagi-
' nal sample gives a total score of 0-3 according to the
method presented by Nugent et al (see Example 1).
As used herein the term “disturbed vaginal flora of
microorganisms” means that the woman has some vaginal
35 'complaints, such as increased vaginal discharge and/or
*fishy” vaginal odour. Furthermore, the Gram stain of the
vaginal sample gives a tbtal score of at least 4, ih par-




a) a bacterial sanple,' such as vaginal fluid, is. collﬁg%ed fromthe
vagi nal tract of a woman with a nor 5 nmal, healthy~vag| chipgry 2096

m cr oor gWRI03ME06KH) | actic aci d produci ng bacf erira are seP€UDSER/fiT0am the
vagi nal sanple of step a), c) the lactic dcid producing bacteria of step b)
are pure cultured in vitro in a suitable ndtrient nediumpro- 10 viding at
| east one |solated bacterial strain, d) at . 1 east one pure cul tured

bacterial strai .Sstep Lar rbi n n_of at a wWo_bacteria
strains of sﬁ%ﬁﬂl 5§ ?3aﬁ%%¥% 59 Pg gﬁ? QS?FO pE§se 5F§n§¥eﬁ3ﬁﬁn§econe
est abl i shed iat te (seg Wxampdre Mdgi 15 nal administration of the bacteri al

strain to a womanpa dg@b@ghgg%lgeQ§brgggmdmgﬁ 2.8 e ﬁﬁk% @E egiﬁ L aying a

di st urbed vagi nal Flora of m croorgani sms, erein sal erla strain
or strains | SEAE @oAeiddaied stehapisi #ABJbroth ereMBScbaothl $or whichr

strains |5/am&gﬁkbhkegﬁ%s@ﬁ@h%othnchuglvagbaa after at |east two nenstrual
cycles from the tine of %gnlnlst ation, -and g at | east _one bacteri al
di

strain of step d)*PhEFedyPSEeAy Sheqtabi i E9REEAKY| BRELE18NAMBRRS e
est abl i'shed tiampolne \dgitha digitellethegonad5anBr ebapablsy wigh bhaasppdhe pure

-cul tured bac [ [or.a conbination of_at | east two
bacteri al st%%iﬁgh %E%ﬁt@r?fnigﬁﬁ phPPng ilﬂﬁrgésgﬁFPSFSanﬁﬂﬁ?n 1"t he

bacteria shoﬂ&@cﬁegvﬁaﬂﬁeaﬂdftéﬁ Rysphi | i sation and then preserve viability
upon SO sporage. el BeeaBre: iTeRESEH! ifbeRARUA! netyehyszemgtg&d bacteri a

“formulated in, for instance, conpositions an sanitar Icles for
comercial s&t&2dRsUPE presdryacir. paBPrFipgubBRterdRags éber9©ﬁ¢ra

t enper at ur e. LEYSbasaildust @@an/paaﬁabaacugl awglehehaﬁreblan gMah Yry3poated and
sel ected as tQ Stabl|lt§ %& bacterlabé I|ty Egon I 8h||lsatlon and

viabi lity of SPYSPAER 888 BSCPBE §5t8 8fgipefi BHEBr VaPERagRP her ei n
said bacterlahgunaﬂ WOl Bied8a6ion, even durlng menstrual discharge,

15 of at least one of the bacterial strains. The bacteria
are considered established if the bacteria are still pre-
sent in the vagina after at least two menstrual cycles

from the time of administration.
Said bacterial strains have been deposited according .

20 - to the Budapest Agreement at the BCCM (Belgian Coordi-
nated Collections of Microorganisms) in Belgium on 14

l_ June 2001, and comprise the strain of Lactobacillus gas-
seri, denoted. by the applicant as LN 40, deposited uhder
number LMG P-20560, the strain of Lactobacillus casei

25 sﬁbsp rhamnosus, denoted by the applicant as LN 113, de-

- -posited under number LMG P-20562, the strain of Lactoba-
cillus fermentum, denoted by the applicant as LN 99, de-
‘posited under number LMG P-20561, the strain of Lactoba-

_ cillus crispatus, denoted by the applicant as LN 01, de-

30 posited under number LMG P-20558, and the strain of Pe-
diococcus acidilactici, denoted by the applicant as LN
23, deposited under number LMG P-20559, or variants
thereof having esgentially corresponding phenotypic
and/or genotypic characteristics.

35 - Furthermore, the present invention describes a
method for isolation of a bacterial strain of the genué

=~




15 February 2006 PCTI SE02/01704 3 ..  ability is. considered stable if at

| east 40% of the bac- teria have a preserved viabidity &%BFPYPW&W@ sation
and st ow&as8/034068 he | yophilised bacteria at “about.-18C fpcr8kodaaat 12
months. 5 Furthernore, at least 1% of theslyophilised bacteria fornulated
I n sonme-kind of preservation matrix, such as§ an oil, and enclosed in a
conposi tion and/or a sanitary article sB@uld preserve viability for at

| east 12 nonths t roomte at.ure. 10-Fur.thernore, .an_inportant
characteri st i%aq%%%ceﬁét%% %Plei{et {51 e H5ReRs it4® a&’éﬁéttyg%& SPﬁPé upon
repeat ed culttiseatdrgh herdng getsddlishsdoductE drymaan draguiniang wimemadinf act uri ng
processes of, for jynst %eﬁ%ﬁp%%nylg}s S a$AYal E—;%laqf?.hrc‘cld?sis-'_he .
bacteria should preferably pre 15 serve their genetic profile’upon at | east
10 repeated Sidagted ifgitm the vagised, ttrethadt & wemaliowi§hdiaspPay ge-
netic stabilikan, hedMry AfadiQRders1Rea 4s nﬁfctr%rox@qrﬂi@,im-sfs‘t ration, such as
at least 12 nnnthgi ghush sald strain/ strains i S/are preferably eval uated
and sel ected as t @205t i8¢1& BFAdvC) rEn bpcksrdgoRTFagrhgrted Trom

admi ni strati athe wiegireiln ssaipd hadt eftiep ane considered as genetically sta-
ble if their genetjc J %pwgd%iis erv%d I.n vivo for._a 2_nont hs.

r, t . | east
Moreover, the bact®@rial. growis 3%(} G BROIBFAPERAFERE RS OF) Egegsg nEt &l .
Vagi nal | y admurestariddrzsl |yoptiititicsen bastgétiablehaultaishar ietidugr pyowi t hi n
at | east 194 hRYisid @mithet | f LAl stratlion,. .generation tine
shoul d be | ess tlh na2 h. TheOg%eggﬁgg?lﬁge%%Fg%EgﬁéoSg:i_}g% O6ses a bacteri al
“strain of the gendd Bdctlewati ongs byrepedilsveedsbagtiengadosthainbpfity to

col oni se and 1P i ShedmbindthBABBf ¥aJhBasBULLBILARRSHE 4R
di scharge, wherei.n the strain can be_isolated according to the above .

descri bed netHd@ITSUAT 558 &7 4P svpdra&esdr ésplher dF8oPPiihEYsERai n of
Lact oba- cil lced cgaseerind teroied ey abe sapal iaatheasabhnd4Oup8aposyi -

15 nal administration of the bacterial strain to a woman
~ during her menstrual discharge, said woman displaying a
disturbed vaginal flora of microorganisms, wherein said
bacterial strain or strains is/are considered established.
if the bacterial strain or strains is/are still present

20 in the #agina after at least two menstrual cycles from
the time of administration, and

e) at least cne bacteriai strain of step d) that
display said ability to colonise and become established
in the‘vagina is selected. '

25 Preferably, at least one pure cultured bacterial
strain of step c¢), and/or a combination of at least two
bacterial strains of step c), is lyophilised. ,

~ An eséential amount of the bacteria should be viable
after lyophilisation and then preserve viability upon

30 storage. Furthermore, an essential amount of lyophilised

‘ bacteria formulated in, for instance, compositions and/or

~sanitary articles for commercial sa1e should preserve vi-
ability upon storage at room‘temperaturé.
_ Thus, said strain/strains is/are preferably evalu-

35 ated and selected as to stability of bacterial wiability
upon lyophilisation and viability of lyophilised bacteria
over long periods of storage, wherein said bacterial vi-




‘sai d woman dfapraying areresaeded vakpr HBLaNes a GIRRTY IO FarfiSns

35 ited under nunmber LMG P-20560, the strain of Lactobacil- [us casei subsp
rhammosus, denoted by the applicant as LN 113, depositgﬁfﬂﬁﬁﬁyzHWﬁber LMG
P- 20562 W@ b3#038as8ai n of 15 February 2006 WD.03/-038068 PCPRCBE®BZ/OTF01
Lactobacillus fermentum, denoted by the dpplicant as LN .99, deposited
under nunber LMS P-20561, the strain of Lattobacillus crispatus, denoted
by the applicant as LN 01, deposited under nunber. LMS P-20558, and the

strain of 5 Pediococcus acidilactici, denoted b the‘ggplicant %§§LN 23,
deposi t ed un@Biliti¥bef TRESPIOBEHoStYPLS gk At sledsfer Sential ly

correspondi ngephennbypi & predépreqenDityfl it hasaiet BydsiCisatiznl atndon and

eval uation of _Lactobaci]] us,and Pedi ocaqc 10 strains B ri.al rains

of the genergtfﬁé?ﬁbgg H‘%slﬁ‘ﬁ%‘“ %gﬁ L{%elthﬁl %%“%ba%t ?yf?o %‘(E)I oni se
and becone edeasablshedthsa.a hunman vag| na wer e |soI ated in accordance

with the fol | ow ”Euf‘tﬁé’f‘moﬂ-é ?yagég.uﬁ!t bt Vagleggf ]?}Q:LO&?:P]F el 1A0Lhesvagi nal

tract of a wonan nor fra m Cro- Oor gani.sms,
~ lactic aci opmedatrAginaserei kindiitPrsser atiammatkt e mchwase

sel ected fropht B¢1VaghAaknél¥bddbyn ph asd s:?ipléhsam’@[ozpfa i tfdryi d on VRS
agar selective for Iactlf?lam d E oduc;arh bacte la (si n | e cal on| e wer-e

pi cked and BFhtedeoRfig t{eREe g1t %I Ao LRES thA monthfe
lactic acid progueinngeipetratupevere then pure cultured in vitroin a

sui tabl e, nutrient_ne er_.sui.t abl itians H,
1 ?g+% e,l%%lﬁw%aqb cha ac f) 9Ty t%% 'sta-

t enper atur e, etc)F'ﬁ]f" % &1 Tl ng,” and -"the pure
cul tured bacbelu.ay ofr fhasbagtreriaheyeouditior mm etpca's nepdatedabi lity to

A T N o ek T prd
sanitary articles. The bacteria should preferably pre-
15  serve their genetic profile upon at least 10 repeated
‘cultivation. Furthermore, the bacteria should display ge-
- netic stability in vivo for longer periods after admini-
stration, such as at least .12 months. Thus, said strain/
strains is/are preferably evaluated and selected as to
20 genetic stability in vivo upon vaginal administration,
wherein said bacteria are congidered as genetically sta-
ble if their genetic profile is preserved in vive fo;'at
least 12 wonths. Moreover, the bacterial growth and gen-
eration time is also essential. Vaginally administered
25 lyophilised bacteria should start to grow within at least
" 4 hours from the time of administration. The generation
time should be less than 2 h. _
'~ The present invention also discloses a bacterial
strain of the genus Lactobacillus or Pedicoccus having
30 the ability to colonise and become established in a human
| vagina during menstrual discharge, wherein the strain can
be isolated according to the above described method. Such
bacterial strains are preferably the strain of Lactoba-
cillus gasseri, denoted by the applicant as LN 40, depos-
35 ited under number ILMG P-20560, the strain of Lactobaci;— _
lus casei subsp rhamnosus, denoted by the applicant as LN
113, deposited under number LMG P-20562, the strain of




LN 40 was pure cultured in LAB broth (about pH 6.5) ﬁjg aer of | bl c at
about 37C. 35 LN 113 was pure cultured in MRS broth (ab

ni cr o- aeM& 93038068t about 37C. WD 03/038068 ;15 February 2®Oﬁ/SEHMl11ﬁE02/01704
15, LN 99 was pure cultured in LAB broth#(about pH 6.5) micro-aerofilic
at about 37C. LN 01 was pure cultured in MRS broth (about pH 6.5)

anaerobic at about 37C. LN 23 was pureldzultured |n MRS broth (about pH

6.5) mcro- roflllc ut 37C. Tk ure dbqterlal strains
were first 2€a tfae%lﬁ"f 98“5%%‘% dsanhaefelal
strains (abOLﬂ9,lﬁe;pdéietr@thtUManalmm)betxham&tmma,ge:melateaahl of time < 30

m-nut es were d | C n_t basi s
of their abi I]?%/ to |n]h£% fé;ﬂ:a“fﬁ%g FEZ%J#%% é}rl\g:h% 3 pgﬁgg wt?lg (data
‘not shown). Q-']rtrsciePQﬂ'ﬂet%Fi)llFlP s trnibe BiMG M%Bof agdaphel streamcgé

epi demi di $ (tmEahdd@n e tadid Al 18)icENRIRGQLLC YS, Jc%ecla%ﬁ%aagécgsf

coli, Ser ratl ({ﬁcesus crococcus | ysodeicticus da al bi cans
was eval uat ec? ROS kg HGRI fapmbsr iPrR05P 9t OFi HETeRNERe genus

Lact oba- ci | Iulsamtsf hastimeg msﬁeﬂdl%lg@'nl@r%;ﬁ@m%sbhéhéﬂl?ﬂl& hi s

ability, and V}@c{/aothus electe % e.8 strains were 20 further eval uated
as to the abil T TR AFEEE LS HESur opat hogen Gar dernel | a

vagi nal i s. TH@CH@I:’LQ;I ragich e vliuat ifdne oft Laicteobaadiligsbent pedtetbedud 0

col oni se 3 digrdsyped vaginal flora of nicroorganisnms) was LN 40, LN 113,
LN 99, LN 01, and LN 23. 25 These strains were further evaluated by neans
of clinical studBeStagiadeistraiashaét Eheagneesacbastdbacillestandi shed in

the vagina |fPetd].Q:Ot&QfserHEﬁr1W@' end igbli 19E$ t%e'aglbﬂltsgeaﬁagbé' .ﬁétgg at
| east two rrens dycles fromthe tinme mnistration
in a human vaglna, were isolated in accordance

admi ni strati &if
with the following steps:

15 - wvaginal fluid was collected from the vaginal tract
of a woman with a normal, healthy vaginal flora of micro—
organisms,

- lactic acid producing bacteria ({(about 25 different
strains) were selected from the vaginal fluid by placing

20 " a smear of said fluid on MRS agar selective for lactic
acid producing bacteria (single colonies were picked and
plated onto fresh MRS agar for control of purity),

- the lactic acid producing bacteria were then pure
cultured in vitro in a suitable nutrient medium, and un-

25 der suitable conditions (pH, temperature, etc) prov1d1ng f}

‘ isolated bacterial strains, and

- the pure cultured bacterial strains were

" thereafter evaluated as to its ability to colonise and
become established in the vagina upon vaginal administra-

© 30 tion of the bacterial strains to a woman during her men-
strual discharge, said woman displaying a disturbed vagi-
‘nal flora of microorganisms, -
LN 40 was pure cultured in LAB broth (about pH 6.5)

micro-aerofilic at about 37°C.

35 LN 113 was pure cultured in MRS broth (about PH 6.5)
‘micro-aerofilic at about 37°C.




30 bacteria started during the first menstrual di scharga% Those bacteri al
strains (LN 40, LN 113, LN 99, LN 01, and LN 23) sthat &9 Eehrugrerd08@i d .

abi ity wousodsoes se and become established-in the vagi natysmgesed ect ed.
Additionally, stability of bacterial viabidity upon " 35’ I'yophi’l i sati on and
viability of lyophilised bacteria over |ong periods of storage (shelf
life), preservation of ge- 15 February 21(1{)6 WO 03/ 038068 PCT/ SE02/ 01704

16) netic profile upon repeated cultivatizon and in vivo, and bact rial

growth process we¥ 83arast BHT S ERahprEed  inodiighi RER G bnl ahite L B1-% hment
of . lactic aeidroPredu€ingchbact abbar uppir vagi nal adninistration 5 15

BV- patients (wone ch_had been a sed erial nosi s)
were studied. All P‘ﬁm@%aWanP‘érev@Pg Lf’?eecg Wl‘?’%‘?&hd% &/gagé}'g
(Dal acin(r) 2néewovblie, atf rbouPharimci a) for 3 days. Thereafter the

treat mentcon- tlﬂHEQBV\QHEQWgUQQUQuf @é&]dlfpll‘?fﬁe@ﬁ%‘%{] a%dq‘%dg%ﬁ” Where. 10

6 patients used tanpons appr ox1 ma i1 sed
bacteri a of thersteara§iiicoat aRopB. 379N 99, LN 113, and LN 40 during the

first menstrual pepkogybt 8h)chbeaandddiOfd L ddLAid®Nerd N8 icther 9
patients used con=_ventional tanpons without lactic acid produci ng

bact eri a. 15emipﬂ§e@hgl§§c6ﬁaaﬁﬂn’é‘? IR iRy, LU - 1BARR iRarteT
convent i onal staapﬁss (wbbheut s| actieraet dsiprothie) nghdbacsiowed a @It a

: i nal K d ft t hi t t Th I
samples threctehive: Bfas P phEtEed e Tt eRy ISR TR od
present ed byshugént eerel scrhenegreserive lors absehcehair (zé:ﬂtlaltry tizct eri al
h I T e | -
or phot ypes %g@og%. %?Sch B%hg{%m{?{é&p& %Jrﬁérﬁégfn &i e | ‘{-1% aci

lus of the L aci flus nor e; am var| call ed
t he Gar dner eBhawpbr pRdtgpe; thada Slt'im'vl'e@l Mdﬁsbltl'r@fwfd'arﬂfsrﬁé:%é&n in
the vaginal thikbfls apeagmanisfliefdo @ngrdransiaFrethd 0, e Rdslable 1).
Table 1'15 cloace, Eschericha coli, Serratia marcesus, Micrococcus
lysodeicticus, and Candida albicans was evaluated. 8 dif-
ferent bacterial strains. (7 strains of the genus Lactoba-
cillus and 1 strain of the genus Pediococcus) showed this
ability, and were thus selected. These 8 strainsg were
20 further evaluated as to the ability to inhibit growth of
the uropathogen Gardernella vaginalis. The best strains
(i e the strains having best potential to colonise a dis-
- turbed vaginal flora of microorganisms) was LN 40, LN
113, LN 99, IN 01, and LN 23. |
25 = These strains were further evaluated by means of
clinical studies, wherein the bacteria ﬁere considered
established in the vagina if the bacteria were still pre-
sent in the vagina after at least two menstrual cycles
from the time of administration (the administration of
30 bacteria started during the first menstrual discharge).
Those bacterial strains (LN 40, LN 113; LN 99, LN 01, and
LN 23) that displayed said ability to colonise and become
established in the vagina were selected.
Additionally, stability of bacterial viability upon
35 1lyophilisation and viability of lyophilised bacteria over
- long periods of storage {(shelf life), preservatibn_of gé—

o




Code LactobacillusGardnerella andCurved G am Score nor phot ypeBact er oi des
variabl e rod norphotypes 4+0.00 3+1+1+ or2+1 2+2+3+ or 4k>Fébraary 28864 wo

03/ 03806@0lshsdogdbr uary 2006 PCTI SE02/ 01704, 17:.. CodpSrRréidss are
based on the average nunber of or ganisnssw th that norphotype per oi
imersion field; 1+, <1 present; 2+, 1-4 pfesent; 3+, 5-30 present; 4+, >
30 present. Atotal score is obtained byssummarising the scores for al

t hree norphotypes. The total score is in- terpreted as follows: 0-3,

nornal ; 4-6, fekier medifdle upet rsppatggd cpdbfizagigpaandt annvidapoR8dG am
stain Patiembdyygyﬁypgfkﬂﬂyl@goeeggchggeagbgquhhgdstartacid produc- second

S i | i = 5100 684
men- 1ng bactel Ay Ml ni 2% lon SRa establishnent o lactic acid

producing bacteria upon vaginal administration

5 © 15 BV-patients (women which had been diagnosed hav-
ing Bacterial Vaginosis) were studied. All 15 patients
were treated with clindamycin ovules (Dalacin® 2 % ovule,
from Pharmacia) for 3 days. Thereafter the treatment con-
tinued with a double blind placebo controlled part where

10 6 patients used tampons comprising approximately 10° cfu
lyophilised bacteria of the strains LN 01, LN 23, LN 99,
LN 113, and LN 40 during the first menstrual period after
the antibiotic treatment. The other 9 patients used con-
ventional tampons without lactic acid producing bacteria.
15 During the second menstrual period, all 15 patients used
conventional tampons withoﬁt lactic acid producing bacte-
ria, and a vaginal sample was taken a few days after this
menstruation.
The vaginal samples were Gram stained. In the stan-
20 dardised Gram stain method presented by Nugent et al, the
' 'presence or absence of certain bacterial morphotypes is
analysed. The morphotypes are large, Gram-positive bacil-
lus of the Lactobacillus morphotype; smaller Gram-
variable bacilli called the Gardnerella worphotype; and P
25 curved rods. The organisms present in the vaginal £luid i
' are quantified, and transferred to a score (se Table 1).

Table 1
Code
Lactébacillus' Gardnerella and Curved Gram- Score
morphotype Bacteroides variable rod
morphotypes
4+ 0 0 0
3+ 1+ 1+ or 2+ 1
24+ _ .2+ 3+ or 4+ 2
1+ 3+ 3
0 4+ T4




78L0 894 94L0 1084 11%4 1280 138L1 1405 159L0 10 Bacterial Vagi nosis was
not detected in the 6 pa- tients that used the tampon wi?Ktmay|2906i ¢ acid
produc- wowp/sws eri a. Furthernore, the results- show t hatrctriseedages tic acid
produci ng bacteria were still present in the va 15 gina after the second
menstrual cycle. Furthernore, these results’show that a relatively small
nunber of administered bacteria (approxilifat’el y 103 WO 03/038068 15
February 2006 PCT/ E0%401704 cfu) .are nou far compl et e va% gg_

col oni zati on and “¥&30! i Shritht? T fuMaRs a@ﬁ?gﬁgﬁhPﬁ of fhe“bacteria
strai ns accogatigms ovitie q:haasenurpl'mm_,rpa qmr Axiidi tiinowedd iyon thelidactleri al
strains accor h 5 pr ventio ]Qégﬁl ent, aghggi ve
properties toP %%#é%%ﬁiﬁ% Hgég raggé thﬂ¥g1 t%o?onlsa??on and
establ|shnen@r%ﬁem©ct$ct%kﬁh S?ﬂﬁﬁhkﬁrQPQﬂkﬁﬁﬂlhylﬂﬂmmﬂﬁﬂﬁlmﬂ the

‘adm ni st rSat'Qébfé’é”ch‘@aéIPYtHPé@ﬂn :}iﬁb AT 1HEl Alddre 4sedn-10
t anpons conpr|5|ng prOX|nater 103 cfu 'l ophlllsed bac- teria of the

strains LN 02STRR¢eEad an Lol 1owe 1 1033 o 1 L iact dur i3 e afgrit R

menst rual .disghasge durlng a pe- riod of 12-18 nnnths Vagi nal sanples from
each of the women were eval u- 15 ated%ab# said test period. The

Lact obaci | l us and Pedi o- coccus strai uhd in the sanpl es were
|dent|f|ed u5|ng

Patient no Gram stain Tampons Gram stain

before study (L, = lactic after the

start acid produc- gsecond men-

ing bacteria) strual period

1 7 L 0
2 8. L 0
3 S 7
4 -5 4
5 10 0
6 8 4
7 8 L 0
8 9 4
9 4 L 0
10 8 4
11 8 4
S 12 8 0
13 8 L 1
14 G 5
15 - 9 L 0

10
Bacterial'Vaginosis was not detected in the 6 pa-
tients that used the tampon with the lactic acid produc-
ing bactexia. Furthermore, the results show that the lac-
tic acid producing bacteria were still present in the va—' 
15 gina after the second menstrual cycle,
Furthermore, these results show that a relatlvely

small number of admlnlstered bacteria (approxlmately 10°




RAPD (RandonlAnpllfled Pol ynor phic DNA) as described in ngye 10. LN 01
and LN 113 were identified in two of the vagi’- 20 «mal sk 2986 sai d

wonen. LNOI@/aem8i dentified in one of the y&ginal saaneQCTﬁmmnngaid wonen.
LN 23. and LN 99 were not identified in ‘ady of the vaginal sanples from
said wonen. 25 An explanation for these restlts might be that, when said

- bacteria pool i-s admnistered to a woman id’spl aying a healthy vagi na

flora with an inal. p LN-23. wi?l |l not rom/substantlally
However, when® ’g‘éfga’f)% e g%lal%o%]rﬁqﬁ s‘faeqlerga QRGFRT AT %Y i ng a
di st urbed 30 esighbhi sfhanta Mrmgrmmnﬂmldﬁhﬁﬁgemdﬂ tirll-raa &dg&!ﬂe}tl_eal-
tablish and le r - other bacteria
strains (IN d%g%ﬂ¥%f%éé¥§#%%? §ﬂfké¥%ggﬁﬁ)%§#ﬁﬁﬁﬁ?nlt shal | al so be
noted that indivi em%{iil‘ylcaﬁlf]éf.ertd& bgF eaxissl st nsegacdrddnpheo the
suitability OfrdsSMecidiént Sdd Adve arle%&egéﬂe%lbw? %5%{% Of strains,
ebru

to es- tablish and grow in a wonman's vagi na
03/ 038068 PCTHSECPYTDY ™MIACPYE Bekianafe of said bacterl al strains .

accor di ng to Exdifipl dVENtCOTonBsa ¢ tantddd e tdb BahaRgidrall 531! @cidxanpl e
3 Stability

st or age (shelf?r?c?lfcéﬁn%ﬁa%g%?"e‘%?/ r}%l‘és%%g q_%lﬁ%v{%tlfcf)%g Eﬁlr I‘disagg LN
23 Lyophilised badten desltrlai neonled MtH.hdolir&,g:.lnl&lQ&,ompaladntE ddeder e
oot i R AL el LU LaRBFL B ECE O
- - teria of the strains LN 01, LN 23, LN 99, LN 113, and LN
40 during their monthly menstfual discharge during a pe-
riod of 12-18 months. |
‘Vaginal samples from each of the women were evalu-
 15. ated after said test period. The Lactobacillus and Pedio-
coccus gtrains found in the samples were identified using
RAPD (Random Amplified Polymorphic DNA) as described in
Example 10. '
LN 01 and LN 113 were identified in two of the vagi-
20 nal samples from said women.
LN 40 was identified in one of the vaginal samples
from said women.
LN 23 and LN 99 were not identified in any of the
_ vaginal samples from said women.
25 .An explanation for these results might be that, when
" 'said bacteria pool is administered to a woman displaying
a healthy vaginal flora with a normal vaginal pH, LN 23
will not grow substantially. However, when said bacteria
poocl is administered to a woman displaying a disturbed
30 vaginal flora of microorganisms, LN 23 will initially es-
tablish and provide a favourable environment for the
other bacterial strains (LN 01, LN 113, LN 40,'ahd LN 99)
to grow in.
_ It shall also be noted that individually differences
35 exist with regard to the suitability of a specific
strain, and/or specific combinations of strains, to es-

tablish and grow in a woman’s wvagina.




ter ly- oph.ili- sation [nonths] Viable bacteria. [cfu/gg 40LN 113LN
99LN 23LN 01 083 x 109224 x 101033 x 109290 x20 x 409 1 Febopary 20089192 x
101014 XWOO9@R28X19 X 7.09 (-57% (-86% (- 420/0 109(-95% .HCIWEW/0i/822 x 10946
X 1096 x 109155 x2 x 109 (-27% (-21% (-18% 109 (-53% The results presented

in Table 3 show that at |east 40% of the bﬁcteria are still viable after
12 nonths at 15 -18C. Furthernore, at | é&ast about 10-20% of the bacteria
nont h --18C Furthernore, these bacterla wer e

are still viable th g

al so anal ysed ac-* g?&? °Ps A |S%hﬁi?a R+l PR Y AR HE T hi

anal ysi s indtbatedvehauonh@astudensltﬁédolnLébdﬂBvagihéE)sémpldv 23, and LN
01 preserve. enet i S d age in
| yophilised ASib14°3 1§%aﬂv§}8%)8§8g%%5%1£09 é% ﬁ ﬁP@%@f£ éj'E[erla’fgr? N 40,
23) were di spEesedong N@é@@ﬁﬁoo%sm@r@@@roa&agléo e PGTYSEeR07L LN 113,

LN 99, ang LNtrkhihemolfauloshams14B) rgndsevahdatgdowi th regard to stability
of viability over_ |onger perjods of storage (1 e shelf life) atsfbout 8C

and 22C, respect|9¥P9hl¥é§F@ hBacterial stralns LN 40, LN 113,
and LN 23 were evaluated with regard to stability of vi-

ability over longer periods of storage (i e shelf life)
at about -18°C.

- 10 _ | Table 3
Time af- Viable bacteria [cfu/gl
ter ly- ' ' ;
ophili- ' |
sation
{months]
LN 40 LN 113 IN 99 | LN 23 | LN 01
0 83 x 10°}224 x 10*°{33 x 10%| 290 x |20 x 10°
10°
12 47 x 10%]192 x 1014 x 10°] 272 x |19 x 10°
(~57%) (~86%) (~42%) 10° (~95%)
(~94%) ‘
78 . |22 x 10°| 46 x 10° [ 6 x 10° | 155 x | 2 x 10°
(~27%) (~21%) (~18%) 10° (~10%)
' ' (~53%)

~ The results presented in Table 3 show that at least
40% of the bacteria are still viable after 12 months at
- 15 . -18°C. Furthermore, at least about 10-20% of the bacteria
are still viable after 78 months at -18°C.

_Furthermore, these bacteria were also analysed ac- -
cording to API 50CH, and results obtained from this
analysis indicated that the strains LN 40, LN 113, LN 993,

20 LN 23, and IN 0l preserve their genetic profile for at
least 78 months during storage in lyophilised form at
-18°C.




Time .after Viable bacteria [cfu/g] preparation [week/npnths] +8C O . 5 x
1010 1 week 2.7 x 1010 (--75%9 1 2.5 x 10i.0 (-*71% @%ebzlw?co%lo
(-55% oOwd oso38069x0 (-68% +22C 3.5 x 1010 1.9 x 1010 perRB¥fo17dh- 3 x 1010
(-37@@ 6 x 109 (--17% 3.9 x 109 (-11% '951.8 x 1 01 1/.0 x 109 12 1.7 x
1010 1.3 x 109 (-49% (-3.7% The results pTesented in Tabl e 4 show t hat
about 45- 10 50% of the bacteria are stlbb viable after 12 nonths at 8C
Furthernore, about 4% of the bacteria are still vi- able.after 12 nonths at
room t enper at ur e, Fyeplpbldsedihgqterige MY 40weld dBBai F¥d9Por 284 I¥phi | i sed
nventfon, i me o b LN O L5 Eeb iy 2000 16 00, TIo0as B 2ha s 01704
|nvent|on i ncl udi n o ebr uar.y , ,
21,: - Exanpl &2 ?*éiﬂ#%&é}%ﬁ#hﬁrﬁﬂﬁﬁiiﬁ? ﬁ&@%llétﬁp8 Véﬁgéiéﬁy EUFEi vation™
for bacter|eﬂlqngeﬁrpeﬁi¢dﬁLoﬂJ§tbh&geLN19&,shelf life) at about g°C
5 and 22°C, respectively.

Table 4
Time after Viable bacteria [cfu/g]
preparation
~ [week/months]
+8°C +22°C
0 3.5 x 10%° 3.5 x 10*°
1 week 2.7 x 10 1.9 x 10*°
(~75%) ' (~53%)
1 2.5 x 10 ° 1.3 x 10*
(~71%) {(~37%)
3.5 2.0 x 10%° 6 x 10° (~17%)
(~55%)
6 2.4 x 10%° 3.9 x 10° (~11%)
(~68%)
9 1.8 x 10%° 1.0 x 10°
(~50%) (~2.8%)
12 1.7 x 10*° 1.3 x 10°
(~49%) (~3.7%)

. The results presented in Table 4 show that about 45-
10 50% of the bacteria are stiil viable after 12 months at i p
8°C. Furthermore, about 4% of the bacteria are still vi-
able after 12 months at rcom temperature, i e 22°C.
Similar results were obtained for a lyophilised bac-
teria pool comprising all bacterial strains according to

15 the invention, including LN 01.




LN 01, and LN 23 The bacterial strains. (LN 40, LN 113, ig+99, Lgbg%, } 5
and LN 23) were repeatedly cultivated 10 times and: t her & SFRILRLY, uat-ed

w t h APlvd0Shisoskhe fernmentation pattern of ‘each bact er ipgh/syob@ias. (see
exanple 9) were preserved after the repedted cultivation. Thus, the
results indi- cated that said bacterial strdins preserve their genetic 10
profil e upon repeated cultivation. ExanntejB: Bacterial growth process for
bacterial strains_ LN 40, LN 99, LN 113,-°LN 23, and, LN 01 To provide said
desired ther #¥eapile &rf EEeSeF¥grionapl yIgaRT 47 sPEPEH ¢ ViopPR | TeRe2beCteria
shoul d start cugcitatdoewroRr bhecsaghDastihbhs BN 4eAastn4rhoursnfeem the
time of adm '%trati%?. TBS absor bency. (optical density, OD) was neasured
at 620 nm f & NYepRd &8d“Bacteria (LN 40, LN 113, LN 99, LN.- 23, and LN
01) added to st er ThiesbdchVREi ot ostraine . (3pes0 20L00f1 EXpe¥ nEnt LY s@e, fig | a
and 1b) re r ; 0 ' hil 4 teri,a e .3
MRS brotﬁ?-aﬁ%ﬁl%grgﬁqorg%ﬁiggé?g%éggfo%u%g§9%?$§t%éi%&#?% %ﬁgfgg%%?tiona
MRS broth, afdtBy EyeprarededibhchBE | 20GRr eThe dERrmen dFsSi o PRCEALN 25 an
amount ‘whi chorestlheBakbRe2Na BDSOFREACYsOE SRRNFXE -0y TBIStY Prd&Orvddhe
cuvettes containing the above bacteria disper- sions were placed.at 37C and
t he absor ben@ytf&s theaaPeatedverit 1R o f of R4 {5£hﬁ ZRF Rt R o Bt seen in

fig la and | katthe thaet enidl bagtewi sl f ot re&bcdh pocserialtiséinai gefedNid0, LN
- 113, LN @? IfN %3 and LN OéL r(:fisé)leftg'ivel%/%7 is rapid, and all bacte- rial"
‘strains 80 ar PTPELPoWPRPt APRCAECT eadt Y ALTPR: Furthernore, the generation
ti me of eachEBampéei &: BaGtstial ngrewbhouto@8s8, Sonibactéensal t herdbrseri a
grow faster Lghge'u&ﬁpgbbogﬁn§13yhiﬁrbés %ybﬁadpurable in view of the

e 1 e .

herei n descri use of "fhe bacterra.” 15 ruary 2006 )
To provide said desired therapeutic effect, wvagi-

nally administered lycphilised bacteria should start to
15 grow in the vagina within at least 4 hours from the time
of administration. ‘
The absorbency (optical -density, OD) was measured at
620 nm for lyophilised bacteria (LN 40, LN 113, LN 99, LN -
23, and LN 01) added to sterilised MRS broth. Two types
20 :of experiments (see fig la and 1lb) were performed:
| a} 0.01 g lyophilised bacteria were added to 3 ml
| . MRS broth, and 100 pl of this dispersion was diluted with
3 ml additional MRS broth, and | '
b) lyophilised bacteria were added to MRS broth in
25 an amount which resulted in an absorbency of approxi-
" mately 0.100.
 The cuvettes containing the above bacteria disper-
sions were placed at 37°C and the absorbency was measured
every 15-min for 10.5 h.
30 As can be seen in fig 1a and 1b, the bacterial
| growth for each bacterial strain (LN 40, LNl113r.LN 99, 
LN 23, and LN 01, respectively) is rapid, and all bacte-
rial strains start to grow within at least 2 hours.
Furthermore, the genération time of each bacterial
35 strain is about 20-25 min. Thus, the bacteria grow faster
than uropathogens, which is very favourable in view bf

the herein described use of the bacteria.




WD 03/ 038068 PCT/ SE02101704 2.2 In addition, it is kno hg¥5 ﬁ6 that a
conbina--tion of different bacteria my abbreV| at e ‘themg% % time of

a bact eriwons/sessgl ting in even nore rapid bdcte: rial grgyfdsgdsidifher more,
since different species of lac 5 tic aci dsprodum ng bacteria have different

fermentation patterns and characteristics,”it is preferable to use a

conbi nation of different bacteri al spemegsg It shall be noted that a

conbi nation of freeze-dried LN 40, LN 99, LN 113, LN 23, and LN 01 start
to grow .10 withi i, ZGILIPRs HE }ed6rowE0i T dheraxtharathe t¢ombime- qui r ed

for each bactegbal §t&§ffbrgx¥@%@t@r1£\bché?té(bl§fé¢i%@'Ehegr drHfion
ur opat hogens The pu%\lpose of this exanpl].e.is to show that a bacte- ria pool

of LN 40, LN 1388 N 39ba¢hpBhim, e Hing s1n oo rfe MoRs FHIRRIGE Wi th
-regard to inhrbaliggogeowuoihernepal hogers ditferach siedes bagtied-al

strains taken, T. [ ucin eria.to be tested was-

hormgeneogssl y %i%dée)gdl?opPgdu‘Tajf%% erllff)éqg ec?lep g%’?’t %%%nw Ftich as

MRS agar. ThePattemns @Mﬂh@tﬁ@h@rww, itmtis preferaklishcg e am) 1

and the di sh ¥ganihdt£dnide éi@éb@eﬂ@ybéé\?ériéh? A9aL g Xt ur © 2 only reached
or t

about 1 mMmmfromthe bottomof the dish at one si he dish and about

11 mm at the oppostt kit R noteditdnt & copbifmiiom o ezedried
ur opat hogen vag 4@yogenepusly added.y @3, rmidem Gt edtides dwfdespd agar

e b BT B L el o Lo U, Tl Ml e giad o top
bacteri a, as e | fofigpdh lanttdihisl agaraiixture 3 was  also allowed to
hcubat od at AL EF PRI BGAE APAL BRI IE et Tl (hen
seen in the di sh THe anmase of this example is to show that a bacte- -

ria pool of LN 40, LN 113, LN 99, LN 23, and LN 01 is

-15__ even more effective with regard to inhibiting growth of

uropathogens than each of the bacterial strains taken

alone. . |

The lactic acid producing bacteria to be tested was -

homogeneousiy added to a melted sterile, buffered agar

20 medium, such as MRS agar. The mixture obtained was poured
into a Petri dish (& 90 mm) 1 and the dish was tilted in
such a way that the agar mixture 2 only reached about
1 mm from the bottom of the dish at one side of the dish
~and about 11 mm at the opp051te side of the dish, as

25 -shown in Fig 3. ‘

| . The uropathogen was homogeneously added to a melted

sterile, buffered agar medium, such as VRB {ViOlet Red
Bile) égar. This mixture was poured on top of the above
disclosed solidified agar comprising said lactic acid

30 bactéria, as shown in Fig 3, and this agar mixture 3 was
also allowed to solidify.

The lactic acid bacteria and the uropathogen were
thereafter incubated at 37°C for about 24 h. Two distinct
zones, 4 and 5, were then seen in the dish 1 from above,

35 as shown in Fig 4. In the first zone 4, the uropathogen
had been able to grow. In the second zone 5, the. lactid
acid bacteria had inhibited growth of the uropathogen.




35 as shown in Fig 4. In the first zone 4, the uropatho had n abl e
to grow. In the second zone 5, the lactid acid batterlggﬁgﬂupﬁﬁﬁﬁgted
grovvth 8Y0 phessussopat hogen. 15 February 2006 ‘WO 03/ 038068S¥3HID4 01704
23':Z The ability of the lactic acid bacteria to inhibit the uropathogen
can be quantified by neasuring the length { of the second zone 5, i.e. the
i nhibited growmh zone 5. An enteropat hog2h; ‘E coli (EPEC) strain was used in

5 this experinent, The. | e iihibit row h zone ithin
the range from 8 £§e Z?bﬁﬁfggrotag%e EaFHécbaﬁfgdP% teﬁ%?aFﬂslﬁﬁfﬁ%% LN 113,
LN 99, . LN lehenmrbwaz&ogHumeaarbetQaabaataedabpoméasunﬁngsthg lﬁhgﬂb LN

113, 10 LN 9ol andalbogd gave 3 | endt bohs Bl Lhegl LRI Lede gromth

zone of 32-3 eria Fel'rial
strains LN 40, LNAnlsntENOQchQgenlE aﬂalLKEEEC)sst@@bm W®$eu@¢$etm|ve t han
each bactgrlghlgtggbgrgﬁgg@ 15 alone for |nh|b|t|ng the growth of

ur opat hogens, such It s preferable to use a

conbi nati on of sgpﬁ 5§€EEP| IOgtFg?nénaéébFﬁﬁngr?%t?h%pFﬁv%ﬁﬁl%hthln
Char act er i sathen rehgeadien al 5t pai e Edrd4@achNoflGhe LBEOBeridl1 01, and LN

23 20. The bacter.i h i sed t . phenat ypi d t

rot hods, | Exadbre 70 Wb Blogtéal inPactdr PRAFBR DF Bdccorial  otrains
LN 40, LN 113 LNH®®evEN, Otheahdctalr23 Fhel scompnisindl U9, 40N T311IN 99,
LN 23, apg LiObk 2 reaﬁgaiﬁcggrgggg Q‘qu%?ﬂaLdofotEﬁ'£8H959@Qé09y’

G am stain, oxiddsé and’catal ase redction e strain conpri sed
C?an}p03|tlvérowﬁhaﬁé§@-0f Régafi W&.. . oxi dase-negative, non-spore-formng,

.rod-shaped (abourhQs9 B KadrdPid) pbs ztéémﬁrlgbhghappc&fr@ﬁeaﬁaétg- 30. gle
cel 15 or i paice. 'The Stral LN o8 Comnr [ SEg Gm post vy 307l ase-
even more effective than each bacterial strain taken

15 alone for inhibiting the growth of uropathogens, such as
| ‘E coli. Hence, it is preferable to use a combination of
said bacterial strains according to the invention.
Characterisation of bacterial strains LN 40, LN 113,
LN 99, LN 01, and LN 23 |
20 The bacteria were characterised by both phenotypic
- and genotypic methods. ‘
Example 7: Microbiological characterisation of bacterial.
strains LN 40, LN 113, LN 99, LN 01, and LN 23
The strains (LN 40, LN 113, LN 99, IN 23, and LN 01)
25 were characterised with regard to cell morpholegy, Gram

stain, oxidase and catalase reaction. .

" The strain LN 40 comprised Gram-positive, catalase-
negativeL'oxidase—negativé, non-sporé~forming, rod-shaped
(about 0.9 pm x 3-10 pm) bacteria, which occurred as sin-

30 gle cells or in pairs. . .
| _ The strain LN 99 comprised Gram-pdsitive, catalase-

" negative, oxidase-negative, non-spore-forming, rod-shaped
(about 0.9 pm x 1.5-2.0 pum) bacteria, which occurred as
single cells. |

35 ~ The strain.LN 113 comprised Gram-positive, catalase-
negative, oxidase-negative, non-spore-forming, rod-shaped




negati ve, oxi dase-negative, non-spore-.form ng, rod-shaped. (abqout 0.9 m x

' 1:5-2.0 m) bacteria, which occurred as single cel:d's. 3 hebsuary 2806 |N 1. 13
conpri sewOo@3xa8¢88si ti ve, catal ase- negative,” oxi dase- negatipé®o2/01704

non- spore-form ng, rod-shaped WO 03/038068 24 15 February 2006

PCT/ SE02/ 01704 (about 0.9 mx 2 m bacteria, which occurred as single
~cells or in pairs. The strain LN 01 conpnigsed Gram positive, catal ase-
negative, oxidase-negative,.non-spore-formng,, straight 5 or slightly
curved rod- shedeert abouthd 28-2 Hmbacte-ip whichaerauirxednpiscisivedarred as
single cells @114 shaiNDairhe strain LN 23 conprised G am positive, .
cat al ase- negative, oxidase-negative, non-spaore-form.ng, round 10 shaped (O
about 1 m) bacteri ,evﬁﬁra%rbééﬁrorledzoé‘?%sﬁ&l STaPsPPEIGAVEn Fatrdaserample -
8: SDS- PAGE amshat irsd eroxainbdsesirseqalt bt eidmlspotier-diotmikly, 4@t rallght3, LN

99, LN 01, and LN 2 | t ures, wer rown. on. VRS agar .(Oxoid 1) for 15
24 h at 3§C E‘%%eér\il atelﬁbcllucrvgegnd:lqu'osrg?sa.p e(%jroé%aﬁa i"&ng(blf“ é{eCIIXI[%g')11 :
extract s- and Hie faattesiia gethisihe ctaphmede siss singIBScRAGE) oxeria carri ed out
at BCCMIM LMGuAy gonformity with the protocol established by the Research
G oup of Laboratory for Mcrobiology, University Ghent (Pot, B, 20
Vandame, P, Kerst®i stgaimiy 2i3s caprdiseds 65RBr poed tivBol 626R4aRRSM

protein fingeaiggdiie, eMaed - idffadse | MonPispbaby ebirtiB)St edRhacs, M
‘IC';(r)\Odfel IrTg}()v %gaﬁ%ggéj nel | éﬂ?)d-sl?ié J Wl’ey & orgs, Chichester, (1994)).
e normalis di%gi FPLRY hrittei RPR TR N SHIH R AT A1 Ehal ysed
and cl ust er edreaidiltsh diheirr gflsdirence profiles in the BCCM dat abase (December
009 o N ellop N W 900 AL AR LN O) e RIS 10 1V
strains LN 40, LN 113, LN 99, LN 01, and LN 23 '
Cultures were grown on MRS agar (Oxoid CM361) for
‘15 24 h at 37°C under anaerocbic conditions. The preparation
of cell extracts and the protein gel electrophoresis
-{SDS-PAGE) were carried out at BCCM™/LMG in conformity
with the protocol established by the Research Group of
Laboratory for Microbiology, University Ghent (Pot, B,
20 Vandamme, P, Kersters, K, Analysis of elctrophoretic
whole-organism protein fingerprints, Chemical Methods in
Prokaryotic Systematics, M, Goodfellow,'and A G, 0 'Donell
(eds), J Wiley & Sons, Chichester (1994)).
The normalised and digitised protein-:patterns were
25 humerically analysed and clustered with the reference'.
- profiles in the BCCM database (December 1999) for LN 40,
LN 113, LN 99, and LN 23. LN 01 was analysed and clus-
‘tered with the reference profiles in the CCUG database
(January 2001). | ' '
30 The strain LN 40 was found to belong to the species
Lactobacillus johnsonii or Lactobacillus gasseri. '
The strain LN 99 was found to belong to the species
Lactobacillus-fermentum.. _
The strain LN 113 was found to belong to the species
35 Lactobacillus casei subsp rhammosus. ' '
The strain LN 23 was found to belong to thé species

a

Pediococcus acidilactici.




(January 2001). 30 The strain LN 40 was found to belong to the species
Lactobaci | | us johnsonii or Lactobacillus gasseri.s*The Eehryary 30®0 was

- found t avbebossgest 0 t he speci es Lact obacil Jus ‘f-er ment umpcligroshi@aysn LN 113
was found to belong to the species 35 Lagtobacillus casei subsp rhamosus.
The strain LN 23 was found to belong to the speci es Pedi ococcus
acidilactici. 15 February 2006 WO 03/ 038068 PCT/ SE02/ 01704 25. The straln
LN 01 was' found to bel ong,to_the speC|es Lactob cillus crlspatus Exanpl e

9: Characterisati SRSoFtHALE M a1 V28| Feun 4o Pelqga &P Gh¢ 3918523 and
LN 01 using ARktodediandsrepidpabukD32 strep The ability of the strains (LN

40, LN 113, 99 nd. LN.01) .t@ f | f erent . car rates is
shown in Tagﬁ%mgL—Igg g§§{§0&grése fPPea C%@rne%ns %él 'Ewéﬁé}iand AP
rapid IDBZStﬁeplaB 318 PA, ab¥okdaand mﬂtﬁllmsimgeﬁﬁﬁuﬁQ@HLﬂmd mapid

instructi TD3Or, t&% se results that differ between APlI' 50CH APl and
rapid | D3 strep & APl 50CH result is considered more reliable. The.

resul ting fernment 3hpoabphiterat wWeeesteatenetd N fit: A the3 CAYG HFat dHase.
The highest dat ahasenseof et8bretPehs 8§ﬂfé§én@3@ék§dﬂﬂfht§é§1fié rgtbunhe

results from,ithe above-described anal ysis cl uster is) wth
regard to whitthT P§3Se5t|$ﬁebﬁﬁ?55|§?r pBRY ‘S Ggﬁdeﬁ§1 é%gaﬁéfonglng
Furthernore, So08 aedchPOnrapid [bﬂﬂﬁ@ﬁépC@ﬁfIT%EdJlzﬁcth@hnkhewathaln LN
113 bel o the specjes Lactobacil-. lus c el wever,
compar | shie BerndBRIPRE B CE R obReE kPG A0 T PSS ST T Fa it el v,
and type straiiffesf behwhenbaBlebDaH B3PEcard (QUUG BIBIt rQCUGIBOFEE", CCUG
| 21452", 25 CQYer3223aTc 280cofCHGf4d Gode £EERRSTA Vel y) showed sig-

The resulting fermentation patterns were searched -
for in the CCUG database. The highest database score ob-
15  tained for each strain confirmed the results from the
above-described analysis (SDS-PAGE/cluster analysis) with
regard to which respective bacterial species said strains
are belonging.
Furthermore, the reaction with rhamnose confirmed
20 - that the strain LN 113 belongs to the species Lactobacil-
lus casel subsp rhamnosus.
However comparisons between LN 40, LN 995, LN 113,
LN 23 and LN 01, respectively, and type strains of each
bacterial species (ccuG 314517, ccuc 301387, CCUG 214527,
25 - CCUG 322357, and, CCUG 44117 ¥, respectively) showed sig-
' nificant differences for all strains (LN 40, LN 113, LN
99 LN 23, and IN 01) with regard to fermentatlon pat -
terns 7
In Table 5, 1 denotes that no reaction occurred, 2
30 denotes the occurrence of a vague reaction, 3 denotes the
‘occurrence of a reaction, 4 denotes the occurrence of ‘a
strong reaction, and S denotes the occurrence of a very

strong reaction.

35




nificant differences for all strains.(LN 40, LN 113, LN1 ?%j LN ég and LN
01) with regard to fermentation pat- terns.-I'n Table 5, 3 Fefwsy 2996 hat no
react i onwacexmsegs, 2 30 denotes the occurpence’ of a vaggerkpagdi@n. 3
denotes the occurrence of a reaction, 4 denotes the occurrence of a-
strong reaction, and 5 denotes the occurrence of a very strong reaction.
35 15 February 2006 WD 03/038068 2 6, PCI5SE02/01704 E. Table 5 LN 40LN
99LN 113LN 23LN 01 APT 50CH Control 1111%"G ycerol 11111 Erythritol 11111

D- ar abi nose11111 L- ar abi nose11151 Ri bos¥t5551 D xyl osel5151 L-xyl osel1111
Adoni tol 11111 P-net hyl - D-xyl osi de11111 Gal act 0se45553 d ucose55555

Fruct 0se54555 VAENM0S€43. 554 SOT DOSEIS T RYanmmoser 13Tyttt ot Tttt
I nositol 11311 Mannitol 11511 Sorbit ol #8140 | LN 99 | LN 113 | IN 23 | LN 01

API S50CH - N

Control 1
Glycerol
Erythritol

HoR e e

™ R

D-arabinose

[

L-arabinose
Ribose

D-xylose

e

L-xylose

=

Adenitel

- lH . B U B S R R S R P
HOR R B U R e e e
IR R R T BT, BT, (R TRy SR W
R R E e s

=

B-methyl-D-xyloside

“Galactose
Gluéose
Fructose
Mannose

_ Sorbose
Rhamnose
Dulcitol

Inositol

T T R R S S I L I

Mannitol

S . T S T T T B
I I L O T BT

=

Sorbitol

a-methyl-D-mannoside
a-methyl-D-glucoéide

- N-acetyl-glucosamine

WoW

Amygdaline'

w

. Arbutin
Aesculin
Salicine
Cellobiose

Maltose

L N s
T = R = N Sy WP Sy TP R
eI Y R S S T B O ¢ T B ¥ S O R Y RT N RN T, BT BT

W n W W W

Lactose

.Melibiose

I e e e S £ R R ¥ R e N R T o o T BT Ot T

th

[*°Y
W
15, b

Saccharose L 4




a- met hyl - D- mannosi de11111 a- net hyl - D- gl ucosi del. 1511
N- acet yl - gl ucosami ne51443 Anygdal i ne31423 Arbuti nk1443 RERUNrg39663

Sal i ci nePQ43®8@8| | obi 0se51553 Mal t 0se54315; act 0se34513 PaISEHoY/oge64111
Saccharose5431' 5 WO 03/ 038068 27 15 February 2006 PCTI SE02101704
Trehal 0se14513 | nulinl11111 Mel ezitosell511 D-raffinose54113 Starchl1114
d ycogenl-1114 Xylitol 11111 {3-genti obi @e41332 D-turanosell513
D | yx0sell3TI DrragaroseZIsdT - rucpSelI I T-TucoselIII D-ar gbitol 1111
L- ar abi t ol 11T1%ha¢psfconat e13211 2- kejo- dl udonate11111°5- Ket ot gl Ycorfat efl1111
APl rapid | D3zaiAr gi ni ne di hydrol asg15151 1 1 1 1
' Melezitose 1 1 5 1 1
D-raffinose 5 4 1 -1 3
Starch 1 1 1 1 4
Glycogen 1- 1 1 1 4
Xylitel 1 1 1 1 1
B-gentiobiose - 4 1 3 3 2
D-turanose 1 1 S i 3
D-lyxose 1 1 3 1 1
D-tagarose 2 1 5 4 7 1
D-fucose 1 1 1 1 1
L-fucose i 1 1 1 1
D-arabitol 1 1 1 1 i
L-arabitol 1 1 1 1 1
Gluconate 1 3 2 1 1
2-keto-gluconate 1 1 1 1 1
5-keto-gluconate 1 1 1 1 1
API rapid ID32g
Arginine dihydrolage 1 5 i 5 1
B-glucosidase ' 5 1 5 3 1
B-galactosidase (1) 1 5 1 1 5
B-glucuronidase 1 1 1 1 1
o-galactosidase 5 3 i 1 1
Alkaline phosphatase 1 1 1 1 2
Ribose ' 1 5 5 1 1
Mannitol 1 1 5 1 1
Sorbitol 1 1 1 i 1
Lactose 1 5 1 1 1
Trehalose 1 5 5 1 3
Raffinose 5 1 1. 1 2
Acetoin 5 5 5 5 1
Alanine-phenylalanine- 5 1 4 3 5
"proline arylamidase '
f-galactosidase (2) 1 5 5 1 5
Pyroglutamate 4- 1 ‘ 5 1 . 1




P- gl ucosi dase51531 J3-gal actosi dase (1) 15115 O-gl ucuronlgﬁsellll

a- gal act osi dase53111 Al kal i ne phosphat ase11112 Ri bose155Xrehvaai408p 11511

Sor bi t ol WUIMBH3EmEt 0se15111 Trehal osel5513 Raffinose511. 13cA%RoRbBHS51

Al ani ne- phenyl al ani ne-51435 pral i ne arylad dase (3-gal actosi dase (2)15515

Pyrogl utanmat e41511 WO 03/ 038068 15 February 2006 PCTI SE02101704

‘N-acetyl - p-gl ucosam ne211l (]ycyl-tryptoph@nl Hlppurate1154 Glycogen

Pul | ul an Mal tosEZ25TI5 Ve T biroseSTITITetezrtosettqtt—Suerose55:

L- ar abi nosel1¥-Bearalbf tHNELsWELRY| - 0-D- glucdpyr dnogi de21 Tlagat osé 31 1,

P- mannosi dasediy Gy a-ogephkhnll Ureaspll, . 1 1 1 1
Hippurate | ‘ ;1 1 5 : 4 1
Glycogen 1 1 1 [, 1 1
Pullulan _ 1 1 1 1 1
Maltose ' 2 5 1 1 5
Melibiose 3 1 1 1 1
Melezitose 1 1 2 1 1
Sucrose 5 S 1 1 5
L-arabinose 1 1 1 1 1
D-arabiteol 1 1 1 1 1
Methyl~B—D-glucopyranosid_e 2 1 1 1 1 :
Tagatose ' 3 1 3 1 1
B-mannosidase 1 i 1 1 1
Cyclodextrin 1 1 1 1 1
Urease 1 1 1 1 -1
Hemolysis 3 1 3 3 3

~ Example 10: Characterisation of bacterial strains LN 40,
LN 113, LN 99, LN 23, and LN 01 using Random Amplified

Pblymo:phic DNA.
5 Furthermore, the bacterial strains were analysed
~ with RAPD (Random Amplified Polymorphic DNA). This ’
technlque is described by, for instance, Willians, J G, ig%
et al, Nucl AC1ds Res, 18: 6531 (19920), and has :
previously been used not only to detect strain dlver51ty,
'10 but also for gene mapping, population analyses,
epidemiology and to analyse taxonomic and phylogenetic
relationéhips (Welsh, J, et al, PCR 2: A Practical
Approach, McPherson, M J, Hames, B D, and Taylor, G R,
eds Chapter 11, IRL Press (1995). |
15 Reproducible arrays of strain specific products were
generated using a short oligonucleotide primer
(5"ACGCGCAAC 37) under low stringency condition in PCR
(Polymerase Chain Reaction). The resuiting arrays were
thereafter analysed by gel electrophoresis, and compared




Henol ysi s 131333 Exanple 1.0: Characterisation of bacterlal strains LN 40,
LN 113, LN 99, LN 23, and LN 01 usi ng RandomAnplified 1PEehmen¥0e DNA. 5

Furt her mom @3/048088 bacterial strains were analysed wth RefReHeaspem
Anplified Polynorphic DNA). This technique is described by, for instance,
Wllians, J G et al, Nucl Acids Res, 18: 6531 (1990), and has previously
been used not only to detect strain dlvenﬁlty 10" but also for gene

mappi ng, popul ati on anal yses, eplden1ology and to anal yse taxonon1c and
phyl ogenet i c tor BYRE| BREALPS Pheradh Dickerial smywies A which ikad Pe&Bpr oach,

McPherson, MsdbjEapes, tgigheaggmgayféﬁtméﬁﬁ? eds Chapter 11, IRL Press

(1995). 15 Reprod C|bIe ZE of strai.n specific products, we gener at ed
using a short oli %UE?%% P Tn%?ls(%péiﬁﬁﬁﬁyﬂﬁé FYPHFHS (iﬁ'strlngency

condition i nfPgR2. (Pol ynerase Chain Reactlon). The resulting arrays were

t hereaft analygg%g%d5%§%7€ Eé}&gggg C:qm% anpared WO 03/ 038068 15
4

February 006 P ype strains of each bacteri al
speci es, which hatabeeh isuldfe2fed to the sanme treatnent. The results from

this analysis ar elgﬁgm?rige,g éf‘l%ﬂ)egt@s Tdihgsh 18 L fermentum . ATCC
14931T, lane 2 is , | ane crispatus, CCUG 44117T, Iane 4 1is

LN 01, lane 5 is %@@@04bb5h%$a91melght marker, 10 lane 6 is LN 23, | ane 7
s LN 40, lane 8 ignd gassed i10ATES A9992 weildne rhried N 113, and.

10 lane 6 is LN 23,
lane 7 is LN 40,
lane 8 is L gasseri, ATCC 199927,
lane 9 is LN 113, and
lane 10 is L casei ATCC 46467,
15 In fig 2, major differences between the bacterial
strains according to the pfesent invention (LN 40, LN
113, LN 99, LN 23, and LN 01) and the respective type

" strains can be seen.

20 The present invention also relates to a composition
for prophylaxis and/or treatment of infections of the
urogenital tract, comprising at least one of said bacte-

~rial strains (LN 40, LN 113, LN 99, LN 01, and LN 23).
Preferably, the composition comprises all said

25 straing, i e strain LN 40, strain LN 113, strain LN 99,

.~ strain LN 01, and strain LN 23. . 7

" The composition is preferably formulated for vaginal
administration, such as a suppository, capsule, pills,
tablet, suspension; spray, gel, cream, powder, or any

30 other form of vaginal insert, which may comprise conven-

| tional pharmaceutical excipients used in the art.Addi—
tionally, the present invention describes a sanitary ar-
ticle, such as feminine absorbent products (e g tampons,

_ sanitary napkins, panty liners, e t c¢), diapers, and in-

35 - continence guards, for prophylaxis and/or treatment of
infections of the urogenital tract comprising at least

-




| ane 10 is L casei ATCC 4646T. 15 In fig 2, major. differences between the
bacterial strains according to the present inventsi-on (L%FQEW“E@00@13, LN

99, LN 2%0 ca/skokd\ 01) and the respective type - strains c fgﬁn%@ﬁﬂ. 20 The
present invention also relates to a conposition for prophylaxis and/or
treatnment of infections of the wurogenital 4£ract, conprising at |east one
of said bacte rial strains (LN 40, LN IL&LfLN 99, LN 01, and LN 23).
Preferably, the conposition conprises all- said 25 strains, i e strain LN
40, strain LRMELQL seidi RacNegdal strains KLW140anBNsiidi nLENO23. LiThe
conposi tion igy prekerabby)fornul ated for vaginal admnistration, such as a

suppository, capsule, pills, abl et, suspension, spray, gel,_crea
powder, or any SOPE?ﬁ@EaFEVW15%ev§@Ph5PrYn%%?%?lﬂh?EWPﬁﬁﬁe%oﬁﬁ4i%ﬁ# onven-

ti onal pharn&n&uﬁh@@lieécbn&eﬂhSLusad,iQtiﬂﬁnaLH.meL-ﬁtkﬁﬂ?|LN,9§he
present igvention_describes sanitary ar- ticle,. such as feminine
absorbentgpr% Jetd ?g é&faﬁﬁghgéra§§n¥ya%§‘napkins, panty liners, et c),
di apers, and in 3%heosahntacy guandie isrppedDgigbhxi s badpai. treat nent of

i nfections of the j t t L S} .|l ea : r y..2006 WO
03/ 038068 PCT/ SEOE#%?%%E&%SE'o%ggquggi&é b%’g‘tg%’?%%ﬁs‘?z?sa%%s%e%%,“{% 113,
LN 99, LN 0Pf atdlemspapneppds spadl hactepiabnstnainar (L¥| 40 coprilses al |

said straingy oge shranD bNaAON- 881 akfr Lbhd 13ro@hé ek 8n LOE 99, compsdiai n LN
01, and 6ra|n LN 23. The ,sanitary article is preferably a tanpon.
Furt hermbf e, “tRE PredefitihP&Nt PEh18E_cFPHRT PPy l@d1s prndfor elikgatone of -

sai d bacteri alenst 68i pAfeENi40s bR 43, urdde@hal NBdct angrde2aif or the
production oEaa co a_sanj.tar

product on OFAcERTRe) 1dfubhll BF SrRBLiE haties|fy | dlabigp s
the vagina.
Moreover, the present invention describes a method
15 for prophylaxis and/or treatment of infections of the
urogenital tract, preferably bacterial vaginosis or any
other bacterial disorder in the vagina, wherein at least
one of said bacterial strains (LN 40, LN 113, LN 99, LN
01, and LN 23) is vaginally administered in a therapeuti-
20 cally effective amount to prevent, alleviate the effects
of, and/or treat a microbial infection. The bacterial
strains are preferably administered using a vaginal for-
- mulaticn and/or a sanitary article, most preferably a
tampon. _
25  In summary, the bacterial strains LN 40, LN 113,
LN 99,.LN 01, and LN 23 show excellent properties with
reéard to: ' -
- ability to inhibit growth of uropathogens
(including a rapid bacterial growth) '
30 ' - ability to colonise and establish in vivo upon
vaginal administration, even during menstrual discharge,
- stability of bacterial viability upon lyophil-
isation and over longer periods of storage (shelf life),
and '
35 ' - preservation of genetic profile upon repeated
cultivation and in vivo. |

Furthermore, these bacterial strains are also




bacteri al vagl nosis or any other bacterial disorder in the vagina.
Moreover, the present invention describes a.nethod : 15 ﬁ)?el}ﬂi%ﬁ?@@m s
and/ or tweabmmmgs of infections. of the urogenital tractP TNERL AP

bacterial vaginosis or any other bacteridl disorder in e vag |na wher ein
at |l east. one of said bacterial strains (LN 40, LN 113, LN 99, LN 01, and
LN 23) is vaginally admnistered in a thgrépeutl 20 cally effective anount
to prevent, aIIeV| ate the effects of, and/or treat a microbial infection.
The bact eri alfavebraphs anevpees ef aproriominal s2epeetssi ng a vagi nal for-

nul ation and/ or aas@Bhteh¥rar Ehééé r@i&i em;ker% aaaéafm@ acke- 1IN
summary, the barc[terl al. strains 4% N 113, N 01, and LN 23 show

excel | ent prdpé t?E‘s’akaFhaC%ﬁQFBgt B I??‘?/S?%tlh%Y%‘ﬁl?ﬁ Gl V6rY

ur opat hogens we(lilnehidedgerr an&dsbagaprlﬁg@mm ﬁﬁoduc&bidri taF t0 col oni se
and estab 'Sléoh” Vi even duri nenst r ual

P mni-stration
di scharge; - sta ¥y°§f8588flgg g?uﬁaﬁl?tﬁmﬁ%%%lﬂ/%h‘?]f ?asréi'ttlgadfﬁl’ and over
| onger peri oégtofrlsﬂ ocagpr@shegfshutﬁel)acta&vdlaB&trmmefmtpmaﬁt -genetic

profile upon;pgpegted 0 t

bacteri al strlalsns ar evg?g%hg\o%%/ g%%BA Q?Sy ru};ér’%/ g%%%@{r&?ﬁ Eﬁ%%?/01704 3
L, favour abl 8iph ¥nEGFbioBcBRoRNe arreggital WQ%et her, these properties
imply that the baﬂhﬁlertﬁé 5&%@%@0@% dieth tae e BUESANtadeventinan are

very we]l s industrial. | roductlon of a 5 consunption
pr oduct J(‘iucﬁlg g%ﬁﬁ%%?t ‘BnSB‘?c§ %{%PA%?‘? KSR Sithgridai d

bact eri al st bai apphmnprﬁafznbnel slgi 1 bdd e aihengaﬁthetlﬁff egd1si ofs and/ or

‘ treatlng a nhﬁéﬁges and modifications can be made therein without de-

parting from the spirit and scope thereof.

15




bial infection of.the urogenital tract. Wiile the. |nveni%§aﬁa
described in detail and 10 with reference to specific thereof
it will be apparent for one skilled in the art ‘that various changes and
modi fi cati ons can be nmade therein wthout ide- parting fromthe spirit and
scope thereof. 15 15 February 2006 32;. ChAMS 1. An isolated bacteria
strain of the genus Lacto- bacillus or Pedlococcus characteri ze
d by that 5it is selected fromthe group conS|st|ng of the strain of
- Lact obaci |l us gasseri, LN 40, deposited under nunber LMG P-20560, the
strain of Lactobacillus casei subsp rhagd®dIMsus, LN 113, deposited under
nunber LMS P-20562, the strain of Lactobacillus fernmentum LN 99, deposited

under 10 nunber 2056 e _strain Lactobacillus cris-_patus,
01, deposited undelrxl/G gﬁbéﬁoiﬁﬁfg ﬁgggrlﬁﬁdsFﬁ%lns? at e of SPEdli Seus
acidilactici, beNi23psdeposetieédcuncudet huaber aLiG: Pe 20559z @rdvbylﬁmas
t hereof hayi ng,esse ially r ondin henot d/or not
938 gel% ged &80 ERR graeg o?eas¥gn%e?P éhecggra H gt ed

charac 15 er|st|cs sard strarns wer gi an- Coor o=
Col | ect’i ons oﬂawt@bééﬁéénssgﬁsaﬁriA Jiné0200¢po2iten usdéntmanbartBMG al

strain of thepgepdgolache- shagihl yg 95&’89599 f&gscgééli NGub 4 n1h § %c?l shi ng

characteris- tics conprising: 20 a) ability of colonising and esta
ot t

in human vagiPH&  uplin Géglﬁ§P°§HH?ﬁ|§P@§¥|6ﬁmﬁﬁF|%%Gn%h% el ®re- charge,
wherein said baehehi af shedbbatbsitesstdenedren; Labboshesbéditde hagieri al

Sl L5 hLgBgoell Lo vRgunacatier ol epot Ly penet el cycles
upon repeatedpauusbvaﬂlam dadosthepresdeyatiroine of LacCE-e20 258 viabd | tliy upon
'y Oph"'satgegaéﬂd Bt BLAYSOL Y OROL i} $8C: PACT €1 393 LS D ted un-

der number LMG P-20559, or variants thereof having essen-
tially correspondlng phenotyplc and/or genotypic charac-

15 teristics, said strains were deposited at Belgian Coordi-

' nated Collections of Microorganisms on 14 June 2001.

2. An isolated bacterial strain of the genus Lacto-
bacillus or Pediococcus having identifying characteris-

| tics comprising:

20 . a) ability of colonising and establishing in human
vagina upon vaginal administration during menstrual dis-
charge, wherein said bactefial strain is considered es-
tablished if the bacterial strain is still present in the
vagina after at least two menstrual cycles from the time

25  of administration,

- b) preservation of genetic profile upon repeated
cultivation, and
c)rﬁreservation of bacterial viability upon ly-
ophilisation and storage of lyophilised bacteria, wherein
30 at least 40% of the lyophilised bacteria is still viable
after at least 12 months at -18°C. |
3. An isolated bacterial strain according to claim
2, wherein said bacterial strain is selected from the
group consisting of the strain of Lactobacillus gasseri,
35 LN 40, deposited under number LMG P-20560, the strain of
Lactobacillus casei subsp rhémnosus,'LN 113, deposited




30 at least 40% of the |yophilised bacteria is still viable after at |east
12 nonths at -18C. 3. An isolated bacterial .strain accol 8FRYuay 2908i m. 2,
wherein said bacterial strain is selected fromthe group consisting of the
strain of Lactobacillus gasseri, 35 LN 40, deposited under nunber LMG
P-20560, the strain of Lactobacillus casgi<subsp rhamosus, LN 113,

deposi ted under number LMG P-20562, the strain of Lactobacillus fermentum
LN 99, deposited under nunber LMG P-20561, the strain of Lactobacillus
crispatus, LN 01, deposited under nunber LMG P-20558, and the strain of
Pedi ococcus agndersnhmpeirciMGLR-2856depbbet etiranteptnbiabeeba®mGl Pu20559, or

variants ther egfnBayiRy e8RS0t akbbys¢eEreanandi AgmBAENAMGt ¥Ph658DNY/ BRe
genotypi-c characteristics, said strains were deposited at Bel gian

~ Coor di nat ed CSIFF@eRi BhslBFtRPerdotUSgShitsRatEA, 18N Jbhe 96P2518094undeHet hod
- fog iSOIatiﬁnnaﬁbarEaMGEPFaDSSB;ahﬂd?thetBerggﬂgéfLE@&Qb@SbbﬁQSagidi-

-+ Pedi coccus:. haying.the iLLty ., to ¢ ni se_an co stapbliLshed in a

“human vagi%a,Xaggﬁﬁ%fs?ﬁgb?hed?BPF%gfﬁgugggﬁspug$e5nﬁ%§tEF?QFgganﬁ¥e is

col | ected frometrhentagthakeofShavany ebsanwbabhywethraspondiahg peahdhy
vagi nal flora : LM gap! . ) ' cLd. product ng [ e
sel ected fronF9Pﬁgﬁég&?§%I8§%§g?glgfCé?g%bgf?gggl?%é %%%?i%pgg%ﬁéd%%%%cing
bacteria of sf@popitafeatoBeputanctreadédaradvietberhiangupf aiieraetTi ent
medi um pro- vidhhgmat cheast yjeRe psohated bacterial strain, d) at |east one
pure cul ed bacterial strain_of steg@g% and/or a conbjnation of at |east

t
two bacterial strarns BFERPLpLRY TSOLIGFRRLRE AsPIO-FTEAbFFT#YR 1Rf 25
col oni se and beeogenest Bbttshedilbughervagibaodpes Nagingnahe agibinisyrati on

of the bacterjal in.to woman  during. her .nenstrual discharge, said
woman display#%gcgigﬁfg u?%@ va ?%a?sﬁ?%gésg?dn%%r%o?ﬁ%%?sﬁ%?ln erein said
bacterial straphproissngatie felbheeinonsidesed established 30 if the

bacterial strain Oé)Sér@$@§e£§éﬁr§aﬁ§iéliQrgéffécted from the vaginal

15 tract of a woman with a normal, healthy vaginal flora of
microorganisms,
b) lactic acid producing bacteria are selected from
the vaginal sample of step a),
c) the lactic acid producing bacteria of step b) are
20 pure cultured in vitro in a suitable nutrient medium pro-
viding at least one isolated bacterial strain,
d) at least one pure cultured bacterial strain
of step c¢) and/or a combination of at least two bacterial
strains of step c) is evaluated as to its ability to
25 colonise and bécome established in the vagina upon vagi-
nal administration of the bacterial strain to a woman
during her menstrual discharge, said woman'displaying a
disturbed vaginal flora of microorganisms, wherein said
bacterial strain or strains is/are considered established
30 if the bacterial strain or strains is/are still present
in the vagina after at least two menstrual cyclég from
the time of administration, and ' l
é) at least one bacterial strain of step d) that
display said ability to colonise and become established

35 in the vagina is selected.




in the vagina after at |east two nmenstrual cycles from_the ti of
administration, and e) at |east one bacterial strain ofliF§E“%§39W%t
display said ability to col onise and becong established 35 in the vagina

- is selected. 15 February 2006 . 34" 5. ‘Afnmethod according to claim4
conprising a fur- ther step, wherein at |geaSt one pure cultured bacteri al
strain of step c) and/or a conbination of.at. |east two bacterial strains
of step c) is Iyophilised. 5 6. A nethod-according.to claim5 conprising a
fur- ther step, wherein at |east one [yophilised, pure cul- tured bacterial
strain of step c) amdhoRehhednbiraatrdsndofc ataimadtcempriybphisiSeer

bacterial stranhag Bﬁgﬁteﬂhekeihsat?YébHEF8ﬂeaﬁ@ré?b&&%ﬁﬁeésbéétéifﬁﬁ!lty of
bacterial vi 10 abhility upon Iyoghlllsatlon and Vlabl|lt¥ of |¥O hilised
bacteria over SFEAGPpBE| §48PoF) s AagE, awRereiRakiry phcattterat Wability

i s consi der edbatablkealf sataliaasbr48¥%pfc)t he baspeilasbave a preserved
viability upon Iyophilisa-, tion and.storage of.the |yophilised bacteria at
V180 for” 4B°n: 1 oBet A1 B8EhhinacRfash el BCaPh R OF BB ARG S BT
conprising a thart héepst eperahar etnlatstease byephybdbphidli spdye ponk- cul -

tured bacteri rgi St e .andko o i n,o
| yophi | i sed bgg{ggig?egggé?%sBg?géﬁepéc§Fé?s?ggéggg?ga?e%ogﬁ%négfi%téﬁoas
to genetic, sBabilPREy btpenirerhpéased karteybal optr8ina phcteePal) stidin of

the genus LaCbQQ@%htéQSaﬁﬁ sPedL£e8CcHSs h@VéﬂQbihﬁtﬁbbf:EH@E@EEQiOﬁiSE and
becors esin ! 20bialed Lia turen, vag, ne duclng, rens) el O pehaLBe 25 e o
clainms 4-7. 9badtbatteoval sbngi peatedsdofgstorafa) viBerahereind hae-strain
5 sel ected framLbe, gLaups cOnSLSLLNG: BL-LReocah 18! D oL LAGobaghd e
: the bacteria have a preserved viability upon lyophilisa-
tion and Storage of the lyophilised bacteria at -18°C for
15 at least 12 months. |
7. A method according to claim 5 or 6 comprising a
- further step,'wherein at least one lyophilised, pure cul-
tured bacterial strain of step c¢) and/or a combination of
-at least two lyophilised bacterial strains of step c), is
20 evaluated and selected as to genetic stability upon re-
- peated cultivation. ‘ |
8. A bacterial strain of the genus Lactobacillus or
Pedicoccus having the ability to colonise and become es-
“tablished in a human vagina during menstrual discharage,
25; wherein the strain is obtainable using the method accord-
ing to any one of claims 4-7. |
9. A bacterial strain according to claim 8, wherein
-the strain is selected from the group consisting of the
strain of Lactobacillus gasseri, LN 40, deposited under
30  number LMG P-20560, the strain of Lactobacillus casei
subsp rhamnosus, LN 113, deposited under number LMG P-
20562, the strain of Lactobacillus fermentum, LN 99, de-
posited under number LMG P-20561, the strain of Lactoba-
_ cillus crispatus, LN 01, deposited under number ILMG P-
35 20558, and the strain of Pediococcus acidilactici, LN 23,

deposited under number LMG P-20559, or variants thereof




30 nunber LMG P-20560, the strain of Lactobacillus casei _subsp rhammosus,
LN 113, deposited under number LMG P- 20562, the strainldfPHaAINE || us
fermentum LN 99, de- posited under -nunber ;LM P- 20561, the strain of
Lactoba- cillus crispatus, LN 01, deposited under nunmber LMG P 35 20558,
and the strain of Pediococcus acidilacticis LN 23, deposited under nunber
LMG P-20559, or variants thereof 15 February 2006 35 having essentially
correspondi ng phenotypi c and/or geno- typic characteristics, said strains
wer e deposited at Bel gi an Coordi nated Col | ections of M croorganisnms on 14
June 2001. 5 Devipgcempestindhyfeprrprpphdiagi Bhandrvpic readrentgcrp-

infections of tihecucagenitakibedel, SQMRrL8LAInat weleastpo8e&f dhe
bacteri al strapgs,aocordlag to %ng g&e of clains, 1-3, 8'or 9. 11. A
conposi ti on aBESPEPRgCPETELARRPH0CPOLREFAPRE CLOMEBFOVEgRHPms on 14

adm ni stratiogun&2208lisanitary article for prophylaxis and/or treat- nent
of infections of t urogenital, trac conprising. at__lLeast, one of .the
bacteri al %trains ggéoéd?ﬂﬁp?%lghgnoﬁ%r‘%gg%w%}%%li-%?déé%ntﬁﬁa o3 A
sanitary artiofeinfeordpng 06 thaiwrd@enipatherados neofipeisbmpont 14. Use
of at least ong.gf bhe BRCEALIBLoELERLNSAEa1 L0 JLOOrELnGWo Onf! GldE 1-3,

8 or 9 for the production_ of a conposition or a sanitary artic

prophyl axi s 20fafi#AéMSt fedt nBn®rof-infections of the urogenital tract. 15.
- Use according to ciainldohpésPfOphyiexdsdang/ ©6 cld Bt TEntoulaederi al

vaginosi;u?r ?Q¥ ggggga9a§&§£hfétrg%fgﬁQer in the vagina. 25 30

12. A sanitary article for prophylaxis and/or treat—
ment of infections of the urogenital tract, comprising at-
least one of the bacterial strains according to any one
of claims 1-3, 8 or 9.

15 13. A sanitary article according to claim 12, in the
form of a tampon. _

14. Use of at least one of the bacterial strains ac-—
cording teo any of claims 1-3, 8 or 9 for the production
of a compositioh or a sanitary article for prophylaxis

.20 and/or treatment of infections of the urogenital tract.

15, Use accerding to claim 14 for prophylakis and/or

treatment Qf bacterial vaginosis or any other bacterial

disorder in the vagina.

25

30




