WD 03/038068 15 February 2006 - PCT/ SE02/ 01704 LACTI C ACI D_PRODUCI NG

BACTERI A FOR USE AS PROBI OTI C ORGANI SVB | N.THE HUMAN VASFRPUIRcdibcal.
field THEOP3/BBE6R i nvention relates to lactiT acid prodircT/Snogobmet eri a and
use thereof. Technical background 5 The nefnmal microbial flora of the human
vagi na com prises lactic acid producinglbaéteria, which by tradition have
been designated as Doderlein's bacilli. Su¢h lactic acid producing bacteria
relate to non- spore-form ng, G ampositive bacteria producing lactic 10
acid by fernmentation of various sugars, such as glycogen and/or glucose.

Lactic acid produygi eqﬁiﬁ@k@.ﬁefﬁéiggp_ﬁg&ﬁrESR' s@iﬁQrpééﬁf@Tf@’ the

genera Lact obaci poth- a2 EUN YOl Lo SR

wk ~ - A
Lact ococcus, and EnterococOREBNEGMS LHcTHE HEMBNpYHEINANng bacteria may be
divided into honofermentative and heterofernmentati ve bacteria depend- ing
on their netabolic¢ pathways. Honofernentative bacte- ria (e g Lactobacillus
acidophiIus)EﬁEB&&Eélnﬁiéii | actic 20 acid, whereas heterofernentative
bacteria al so progHeeprefent i NgaCon Ges hone HXidla.acatitan@i doOpraekic-c aci d.
The genus Lactobacillus_ is & phqu&%gic | 'y hetero- genous group of
facul tativel y"dn28F66FE2 2HT ar38e="TcYati ve, rod-shaped lactic acid
produci ng baTeehnacalvbacRSrdandli ff erent species are recogni sed, and these
.speci es ener al | o] 1,1 0 |1 G.~.and
cyt osi ne 5?C), 'a.pp?lc’)lgi ﬁé?@?%%%%m#héf%c%% q{usrr&lﬁgg}r?g’tqg%t Wthin a
speci es. SevErabespésfbicofcid@uidieting |hacterid owhddm Mukaaditdog in the

oral cavity, nhPbepbbn38e8dnitastlas aKhyAL 1 s PRGI1ES Of Lactobacillus
"that are present _in the vagina are, for, instance,, Lactobacill us

aci dophi | us, Lact 9B&Ri {#es1F AchtRIAMSEDRAG 9IS Fadate to 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-




w UJAMuon 15 February 2006 PCT/SE02/01704 serf, .Lact ogg?{}l us crispatus,
Lact obaci | | us casei (sub- species rhamosus), and tact oba&PP My J%hsenii.
The genud¥'PBHMI¥Fccus’ i s phenotypically a group-of G amPETsSRIZMEN4

cat al ase-negative, facultatively anaero-"5 bic, oxygen-tolerant,

round- shaped (di aneter about 0,6 1,0 n), nofn-pathogenic, lactic acid
produci ng bacteria. Healthy, fertile wondn (about 15-60 years of age)

present a pH gf,abopt .3.8:41 A /agina nen-_ses, _primarily as
a result of sailc] [ac%?coa%ﬁ{ll %é%dégfﬁ%@%n%@%% iC uesnvclarsoenj?retﬁqﬁ)pr event s
vagi nal est abfPSfieferhagrosys), i ard divetolbretbyusm jednmerdrie present in the

col on, such as Gargrergéhids VR 158 dou VORI IdHGISEyRAGHAN aOir?C&%ﬁJ Rgevotel la,
and Escherich& coli. The skin of the urogenital tract aﬁ’d t e urogenital

- 15 nucus nmenbrERBSPEFL bl el $HA WRtRIMIHEL LV s feWlita vy atadeef i ci al
and/ or cornensat, noxygen gasl et S Uehurds- shaid DURiSRRMAS Mol ghaci | lus. |
However, the yr@geni'nt arI]lo ;r&q_g can, al so he col o].TrH sed di s%z;ase-causi ng ‘
mi croor- gani shs. " The ¢oF It satd O Of étf W@G’?‘é‘dﬂﬁ IHFZ0 be a
result of sexual tHembthgsifErtile cenmenc clab@ENoNSa6Meizdlsy of dde)can be
the result of LSt u r i+ L£robjal flora. The lLatter is, for

i nst ance, kno%&%ﬁ%a%ﬁe¥a%®e$@c3e'r§af’lr? Zin i%ll%oﬁagltxﬁelbaepﬁweesefn ﬂﬁf‘s', t he

m crobi al 1 ofF@Sof P¥HBaFEhAlas @ gmilitalof 2R id dect isuerias prodde vagi na,
may be diit urbesh angh dheid RS QhirchaElt Rideddlf SaLINL) LGRS yeast

" (Candi da al bi nancs%, Trichononas vaginal'is, Neisseria gonorrhoeae, and
Chl anydi a t r dEHNER% s, Eh L IBHARGS alPast@nigs ithiatc are agesented hythencr eased
- preval ence ofcddsmineswdit aasy a@ivdhed 11ias vard dvalid, UMSES )i urdih ANtH Rir@kiC

- treatnent or #]é]eeé ofLen cqnplex causes.. Sé’gi ng menstruation and sexual
i nt er cour se, c? e pH 1n cf%éq%géﬁnrga%laﬁ"ler’f&p &f'By the addition of bl ood
and ~ sperm respecthevedkin Bfeshef uriogendoaflaitraat! ahdother Qrogenital
15 mucus membranes of a healthy woman host a specific flora
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 urdgenital
25 tract, such as in the vagina, may be disturbed and al- {j
tered‘by.a microbial infection, such as yeast {(Candida
albinancs), Trichomonas véginalis, Neisseria gonorrhoeae,
and‘Chlamydia 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




35 teins, which may be digested by bacteria (e g Gardnerg agnal i s and
Mobi | uncus), which, as previously disclosed,. " m ght' be L3 FEHIPO40i n t he
vagi na UMHEBOBEII t i ons of 15 February 2006 "WU- 03/ 03806BCPERY28H0E/ 01704

I ncreased . pH. Degradatlon products, such as amines (e g putrescine and
-cadacerine) are then produced. At in- creased pH, these am nes becone
volatile and present a "fishy" odour. Adhltlonally these women often have

comb5 plalntg_ rea_%ﬁpg)erlagghagkl §§Q%E%§t§ndahéﬁ'gat'8gne anﬁnn

condition is ¢a vagln
“condi ti on assodiressdng gndi cridageroneindrei hberapeddunednt Abf ibdor ous

vagi nal d'SCQﬁkﬁﬁmkﬁsﬁ NQhesE'§m1HEsNbQQBEe @Dl§tﬂf§ ahd YebseRe d:
Catchpole, M_.10 Bacteri al vag|n05|s A public health review, British

Journal of CH<EEt'c oM - i éEéPB@§/1Y108{‘S§e4‘39mﬁ800ft%y 2yg1Fom-
Bact eri al 5vagiladsits ioF bﬁbké&@ddtOaQthmedﬁgﬁhhfg@fandl§Ek@@ﬁdlbﬁglna

| act d d t 15 I db
unvant ed spedi8S SIRIEa08art ABPLFNaPTSGERaR] S BLEPE? o L, RBBI FEncus.
Prevotel | a MMEl@psandommonpbasdmtmonlassocAanedhwﬂthoiﬂragab$enbanderiaI

vaginosi s (BYhelrsaden SHELAEdoDYoAORELQULLeRLR: FLLRLrobNTsBH BhrYag na

di s- 20 charge i's nmeasure el ev 90@6of
wonmen with BﬁiSSeébnylcpﬁlloéhKﬁﬁmmgfa@deﬂlléoﬂheJ,vﬁgtﬁbpobﬁscﬂarge a

"fishy” pgloupawikh-ihe %ﬁb?ﬁéggsLHA ﬁQQPHC7QéEP£hmP€99eWAtﬁr?ﬁlsﬂh'rd of ten
t he presence on t nount  of guannus ephitelial cells_covered with smal

25 coccobaci PPRTPed| g& PBFF&tYifrs 65@e9¥%ﬁec%%6gﬁerlpél5bbﬁ%9 te8t for Bv
i s direct G amysbaion)of vaglnal fluid. A standardi sed nethod for
i nt tati f & t ted b t S
Example 1) 11 | sPRADRAharag HerPLS abf BT HUUET red LSt bhP ot REOLE 56 an
~ability to indhsbilacedevggomeh bhadidr aeddcprodhecpaghbacgeniai wizioh nany of
t he pathﬂﬂenér@5§8E%§E88 ﬂ%tQ HLRge 98P bAlah PLECLLO054SE6h Ps Gard-

Redondo Lopez
" nerella vaglnalls, 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

=




Sobel, JD, Energing role of lactobacillus in the control.. nd mai nt enance
of the vaginal bacterial microflora, Re 35 views of “inf éétﬁeg%@fyd?@éases,
vol 12, WY W/38E- oct 1990, and Boris, S; ;Barbes, C, Rolremmryetioby

| actobacilli in-15 February 2006 WO 03/038068 PCT/ SE02/ 01704 4 <.
controlling the popul ation of vaginal pathogens, M crobes and infection,
vol . 2, pp 543-546, 2000). It is also knowh.,that the antagonistic properties

of lactic acj ' |-&.ag0al nst sai.d pathqggens are 5 at |east
partially den%cg%% g‘y %%ig%ﬁ%g%ﬁeél{l% to%rbrooédt}rc‘i}%lgnagi T SR St Agsihicehis
subst ances, skt etectcidn astld,2, pordgerbqfer &00Pd,. bacteriocins, etc. A

‘healthy vagina is @stidmiial Whdies'o Rl WoRN 8gtdd ool el ksl B N9
units) lactic acid producing 10 bacteria. The conpositi o "of this florais
a result of WY GHRRIG Rrucing hast aigfapdadsstnferiid e@ thagansefbept her

and/ or which &t radag haue i 10RAtRGIHRMEL 't hedig @R v AT ididg

ur ogeni t al tra'a,cg Pri.or %rt descr,i bes fornul ati ons, such as suspen I5 .

si ons, supposttorT et A GFoR ST ¢ HRARICeE NSHCY /F LRckiice acifhi ¢ aci d
produci ng badtwwhiggerSystrdarda)l ddanre icariesf,oreticnst ance disclosed in US 5

466 463 and WO 9 309..793. rmore, it i nown, ho 0.l npregnate. ,
absorbent 20 arti%tzl%ee&%%gaiwa% agr!;ﬁsor?ssttérr?&%seléni%f)ap Sﬁla ﬁitﬁ'g, I’\Mg[ah'f%c- tic
aci d produci ffbacterliay-domiagpunissyd dagsieseciidngprodusdngal ni cr obi al

flora imbhe BHRAN AlrHe s MARN o 2RGNENBHE HECLeBLENG cubgeni Lal
I

infections, or regenerating a normal mcro rain the Urogenital 25

tract of wondfickyEpecificdtraiasyitde yogan happinhsgs tego € ramd heke
Swedi sh pat endotdf igat/ican WA 44141 ndOWRNR mibRatBlaifR ot gedbove
~di scl osed ef fdect i,t. is, crucial thhat, t he yr %gat- ogen-inhibiting, lactic
acid pro- dull§iFdcteitEed VRN GROED1EAd EZekbli sh in vivo, 30 and
actual l'y remai n i ®rilke wagi daescrébespfertbdatavaspesuch 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 fi}
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-




struation cycle upon vagi nal adm nistration. Wether a ter| al rai n
wll col q’%ﬁﬁ:@i@ vagina or not is dependent .on tthe ad |28 rti-es of
the speci ¢ terial strain as well as thHe hornonal, lﬁV‘?Eﬁ 1% onal and
acidity status of the vagina. Ongoing genhtal |nfect|on or treatnment with
antibiotics will also influ W 03/038068 15 February 2006 PCT/ SE02/01704 .
5,;. ence the ability of an introduced stfain to colonise the vagina. The

menstrual cyckfcal efeahbetisy tde A6hBEEASEuCED s FRd D asiIRIEEe tQRCUT S
prior to ovulation and prior to. 5 nmenstrual discharge (US 6,180,100 and

Chan et al,. JB8PABR- of Urol ogy, March 1984). Thus, the nost difficult time
for adm ni st ered | ghéi mea@u:mam a@tuﬂlmgammtaefﬁa:ﬁmtdﬁ (adma'mamd aasX abl i sh

in the vagin duri h 4e
col oni sat i onag%%lmu gglllgﬁ A[: g‘Jf 195§Cgf%%g|$d %\8’10 ucl ng %%{c er| -l n Vi vo,
there migtt beemstruadi desclirgeli 6ffre 1180el Rk ant |Gharc &t radsuldaprned sup-

posed bacterigk QEB%Q?WMH&WiﬁﬁrP“ﬂK | Oth P fmddt \qtfﬂcxﬂﬂfﬂaﬁﬂé
results. It |s commmon i nteractions between 15 different bacteri al

speci es occurfPR #ABipAGEeEed aRFhiF fcidtRredisiRe Pattera $AHiFFi%cul t to

recreate in thestakad eat&blyisHhus tiRYefading ih’:lCHLﬁ:rllr@ it e didp-ay
proms- ing |%}éwtro results, it mght not establish in vivo and provide

the desired tf8?P538utic effect, i e to prevent, 20 alleviate the effects
of, and/d@m tr eat awitler odjatd |m:f el driisatofort fndieegailtishmtericof

Furt her nore, o] i C

stability of- %‘Egen%a 9& roqméo% uép)%ﬁé rrgg‘%lg'?)éd h%]{ea ﬁm!n n?
large-scale m@ﬂ%cdébﬂbh@cﬁiﬁpar@ lbstgeaep el igdsaln ngspd.tsapaicheaup~
criterion thatohag BQcP@rIéﬂ' ldHRA dut P Qsm Gl 3 AGESRIA YL iGPRAYHRLT ON

product that provid
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 pxromis-
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




desired therapeutic effect, is: the preservation of bacte- rial viability
upon | yophilisation of the bacteria and 30 upon st.or ageldFehrneryl208phi | i sed
bacteria (.i e, shelf life). Summary of the invention The present

I nveny @ dkeeal 0ses novel isolated bac- tefial strainspy@fsgdfRagnera

‘Lact obaci | l us and Pedi ococ- 35 cus, which have an ability to colonise and
becone estab lished in a human vagi na upon “vagi nal adm nistration, even
during. menstrual discharge, of at, |eagt.-ohe of the 15 February 2006 WD
03/ 038068 PCT/ SE02/ 01704 6 bacterial ‘strains. The bacteria are considered
est ab- |i shedtefiahesbreinsi dlhe coati¢riprasentonpiddreed agptrab- after at

| east (Vo JPOALAUZE ENHE!BR{LOML P (S0P PIACL IR B IEhd gl ONe aspect

the present Invention discloses an isolate acterral strain_of the genus
Lact o- baci #fteroat beasbchée usersarurt c?YFARP biyremathe ttine sef @ded from -
the groupmeRnstehtf@nof the strain of Lactobacillus gasséri, LN 40,
deposi ted under nunber LMG P-20560, the strain of Lactobacillus casei subsp
rhammo-sus, LN 113, deposited under nunber LMG P-20562, the strain of

Lact obaci |  us ¥er@Bat g¢Pad 09thgepasitent uhogeriumyerdi spEoRe20561, t he

£ L7 abstgtec eesmstais L Ohe o Ly L
- , and, the strai.n of _Pediococcus .acidilac ,
under nung%gl‘ﬁ‘ﬁﬁf@@d%?iac&?rl%% i AhtDathditedt FELPARECRSEEAM it1g y

correspongiroxp quiTericttypigc ofinther sigeniot \iii G.achabaei Blustdaaserdgi dN strains
June 2001701 et Wet RbPHEP I 2P o8R0 n s e R gt [ace an | sol at ed
bact eri al Lagkcharidfl usheagehusubsmctivivaci-siias bN Pedli ctmpemisekavi ng
identifyifher 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.




characterlstlcs conprising: a) ability of colonising anﬂ%?ﬁgabléﬂalng in
human . vagi na upon vagi nal adm nistration durlng nenst r

wherein said bacterial strain is consi dered™ established if the bacterlal
strain is still present in the vagigwm af¥er at |east two nenstrual cycles
from the time of adm nistration, b) DFESEPVatIOH of genetic profile upon

repeated cult L on, e r bipkLty upon .
Iyoph|I|sat|on£5nﬁs§?orage o%a éo%ﬁ£¥?%%§ Bgé%g??%g éé&%???n gtﬁ%east 40%

of the |yophdingetiobdhe eiirgentiont dispkaxbre abiityt tPegstaPdifbnt hs at

-18C. 15 ESPEH r%eﬁ@@ﬁuéﬁ-&1sbﬁa§QeaQYﬁBEaaﬁetBabtébeabahhﬁrmay Berai ns ac-
cording t e~invention display an blllté5§$F§St%g¥ﬁSh durlnggnenstrual
a

di schar geeafhte adminbgEered vREATImyobeln PePEy dFPGSPng, for
|nstance,natéanngﬂhlg@i@gba@aégﬂamnth sai d bacteria. Established lactic

acid produ0|ng ba frla }?ﬁéifl%%i ;B?ﬁgugvgg ?L%g¥5agg Lhegeffects of,

j and/or treat a& e uro ract, In partlcu-_
lar bactestﬁhlnagpﬁesent T@lb@Vaanethhseefﬁecagegfucaéd/0$e§F§at|P is

essenti al ?9?P£Qf réé%i@nrgfléﬂee§£8§5h§@alUQPQcﬁd”kﬁ'ﬁh&@&bﬁn and

t hus, ar ems Fese M the vagi na even after several nenstrual :
d|schargebarShadtbazabrveglﬁ@$hﬁnsTﬁaQEtﬁéBntH@ESSFP@Haﬁeeﬁﬂﬁl f§" to the

‘Budapest Agregmeqt fé dbgeBOCM LM?aéBehglgacQ@ﬂa deaaledeSebbadshons of
M croor gani sns/ Laborato.riumvoor  Mcro |0I|gi§ Bacter#enve%ﬁannellng,
n

Uni ver si t'@pPen Gaaninisrralel ¢t un?ed HONHE. 187908% B*E8HB € strain of
'LaCtObaCl+é%§nﬂaé$@ﬁlaf@@imﬁéﬁebalthenaaﬁhataﬂisahatgbéo deposited under

Genot ed by t neappivihetial T5Fais Iepechien (pdtebadiepbagnocts
the straito bﬁeLBmdaﬁemtIAgseémemenaunthdeﬂﬁtudLBQ {Reldappri €aRr-as
. dinated Collections of Microorganisms/Laboratorium voor
Microbioligie-Bacteriénverzammeling, 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




LN 99, deposited under number LMG P-20561, the strain 035 L%Bto ﬁiﬁl | us
crispatus, denoted by the applicant as IN 01, deposited HRYLYEY, er LMG
P- 20558, WHHAOWE St rain of  Pedi ococcus acizdi | actici, deRbl/8EWY¥he
applicant as IN 23, deposited under nunber LMG P-20559, or variants

t hereof having essentially corresponding 7ph1énotypi c and/or genotypic
characteristics. In yet another aspect, t'he present invention describes a

met hod for isolatiygnaohaatbasher kakpl8st I'ahéh s theggeausslacd pbiei | | us or
Pedi coccus havi ng tﬁe abi I'i ﬁ‘lé to cofl gni se _and_becone_est a?%i shed in a
human vagi na, &SR F5°RebPEar§93008 tURFrbR DR NPT Yi704 7 a)

a bacterial s@ipl éeadtiby @agiagilndllokbuod, misromtganisdsfrom t he vagi na

~tract of a woman wth_a,nqr- I Lt h ' f a . CL O. ni sms, .
~b) lactic acid prg%ugﬁﬁﬁggagfggigrgggcég_e%%%%éﬁi%n%gé ?%%egggénatgganple
of step ap, dhe hadineli sampileé pLfodtepng) bacteria of step b) are pure

cul tured In vitrodneReSybERREe Bkl pPBEUERA) URMES Y| BENG:E) bpaste one
i sol ated bacterial 'strain, d) at |[east one pure cultured bacterial strain
of 10 step @MIEn@udtuzedoidi NAEFEniBf 2afuiealRle (NOCHAEREr PRAIUB (R hs of
step c) is evaldidedrasehsti bheabiblhyelObactdLiuFesendihpcome establi shed
in the vagina upon,vagi:_na adninistrgt'on 0 tﬁg bacteri }asﬁr in to a
. woman during herg%eﬁgt}ﬁﬁﬁ dPBERRHEE, CUATY rﬁﬁl%ﬁgb?gy?ﬁg ' 1% di st ur bed
© vagi nal L1bor step w)ceodyganasoemnbihetion shiak bzasertwd bachénial strains
isTare consi dgred espablished) §E LhgiRapLerialStipknapriptpalgs 15/ are
still present Prthe vagina Aféer a? eas? tWo nenstrua? cy%les from the
time of adnm wiodmdseoandahdcopeepshabliabed oie Wit vrainasepan vagistep d)
that displ ays3ai@ndhi kLYt §8nCOEORLE epABLe PRLOTE: £33 ADLO SASFomam the .
vagina is Seb%%&%g'her menstrual discharge, said woman displaying a
'15 disturbed vaginal flora of micrdorganisms, 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 édministration, 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- .




Preferably, at |east one pure cultured bacterial stralg E stegogg and/ or
a combination of at |east two 25 bacterial -strains of ?

| yophy, L1 Jurthernore, this/these straln/stralns is/are pref ny
eval&g#hgﬁgm% selected as to stability of+bacte- rial PGT/aRI%417Y4 upon |

| yophilisation and viability of |y- ophlllsed bacteria over |ong periods of
storage, wherein 30 said bacterial viagbility is considered stable if at

| east. 40% of the bacteria have a preserved viability upon |y- ophilisation
and stor apet@tal be b&@bhe|isedhbaﬁt§éhétﬁ& pabpUle- 18Gotesentelienst 12
.months. Ip.addition é ggse s%ﬁaln/stralns is/are pref- 35 erably

eval uat ed axﬁ SSFe%Fe % g@ﬂ@ g sttability wupon repeated cultivation

and in vivo upbm yegi malotidter NkBpsictyt itle Yhekent SaiveRacheri a are |
considered as_ge 15 February 2006 WD 03/.038068 PCT/ SE02/ 01704 8 netically

stable|fd%ﬁ@#psgeuﬁuba9t@raaé|a£¢aeeeofedha1gem@sfor at least 12

nont hs t ., anot t he present i nvention discloses a bacteria
straln(ﬁﬁ%%goagﬁi} %%c?gbggﬂﬁqﬁ? S PRaVé8&cus having the ability to

col oni se tdrd AldAdTy €8t abllioslied amdALRUGRR e%R@bNd sthéd R BERSkhaHA
di scharg | sol at ed _acco to,the above

ereln.the str qa r
descrlbegrﬁé?h guréﬁghmeggg EléFngﬁg ‘al eﬁFéPngﬁl CrRANSERBI n of
Lact oba- hﬁlﬂamiagadseccordengte¢ b%etbbouppaesamubeﬂ hNtﬁBd deper- ited

under nUﬁB%%eEWEﬁPsggéﬁﬁs BQ% ?&E%%QSBE @ﬁ% g@% 241 osute8 égs“bSp LMVG

r hammosus,. _denot ed g nunber
P- 20562, CPH&U§tBaﬁﬁeB%f 9959 Bechy| tBef appbhcant denbﬂedobydepesappllcant

as IN 9QteaeuﬁaefeﬂuuﬁéﬁrLmanbegob%? PeRO58dratHeodt |, act obaci | | us
crispatu denot ed %?the applicant .as LN Olfade 8§|tgéEOB%C1£nunber LMG

P- 20558, iHﬁdCﬁﬁﬁls?? R B2 ﬁPSco@%ﬁgt%§|%WI§B?|éPPlaéﬁ@Fe@Sb%Nthe
appllcanllas teébo23; ed eppndét edumbder .meinber o545 PcROSSO-a PR NAri ants

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




t hereof having essentially correspondi ng phenotypic and/or. genotypic
characteristics. In a further aspect, the present 4 nvenﬁg?’bfﬂ%’&‘)\éges a
conposition for prophylaxis and/or treatmnent” of -infections of the
urogenital tract, conprising at |east onesof said bacterial strains (IN
40, IN 113, LN 99, IN 01, and LN 23)s, Preferably, the conposition conprises
all said strains, i e strain LN 40, straif LN 113, strain IN 99, strain
IN 01, and strain LN 23. It is known in.tthe art that a conbination of
differ-. ria abbreviates.the generation time of a bacte- rium
resul ting ?ﬁgggﬁgér%l’?%ﬁ%l' b’atctﬁi%?eﬁ?’iﬂ%llﬂ truse Hergomd nadiinee ofi f f er ent
speci es ofdifEerentachactproichic-spagid@ct.eri a have different fernentation
patterns and 15 F 2006 Ba .characteristics, it is preferable to use a
combi nat i op ofi,dif e?[ea}ri:tl%%acﬁ ertldl Sa3&cSEL21RS AAsorstingn tef thel sai d
strai ns actdffntPRo ke Tthvieht iToh,113,e LN.N940.LN N 11,13ndl Kn®93, LN 01,

and' . LN'23, 15 February 2006 WO 03/038068 °~ , PCT/ SE02101704 di spl ays an
even better inhibition of uropathogens than each of said strains taken

al one. The conposition is preferably formnulated.for vagi nal :

adm ni stration, such as a suppository, capsule, pills, tablet, suspension,
spray, gel, cream powder, or any other 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
di aper, and an incontinence guard, for prophylaxis and/or treatnent of
-infections of the urogenital tract conprising at |east one . of said
bacterial strains:-(LN 40, LN 113, LN 99, IN 01, and LN 23). Preferably,
the sanitary article conprises all said : _




strains,,f e strain LN 40; strain LN 113, strain LN 99, ﬁtral LN 01, and
strain IN 23, for the sanme reasons as given ‘above ConcE§ go6
conposi tion. The sanitary article is preferably-a tanmpon. In a stll

“further VPO 8563806 gt he present invention degcri bes the usecafseainiieast one of

said bacterial stralns (LN 40, IN 113, IN£99, LN O1, and IN 23) for the
production of a conposi- tion or a sanltary'artlcle for prophyl axis and/ or
treat- ment of infections of the urogenigal tract, preferably bacteria
vagi nosis or any other bacterial disorder in the vaglna Nbreo er, in sone
enmbodi ment s, dihplayesemtevémhsatitiesn inddbdiities 2invrrpathegd %QPaX|s

and/ or trea&ggﬁt fodid et piss Yanddie ahonkebruary 2006 9a urogenltal
a

tract, prefer acterial, vagi nosi s -or Ei %ther cter. al ger in
the vagi na, whor eTHE (EOTRARE LI d S LeFed AbA¥: 3EES ﬁer(L LN 113,

LN 99, LN Oddm@AflstPhefon) Ssudgiainld wupiosiicsrsr, ed:ajpmﬂ t Iperld&peut ically
effective annagi to prevent, alleviate the %&éa&?c %t a%gl%&_ reat a
m cr obi al® i nFBRLEEn. SEERRRST UL FRISYan &S dvantagés V R present inven-

tion wll beoaneraﬂmﬁmewﬂ Yagimalhd fssttowi ng detail ed de- scription of the
i nvention. 15 February 2006 WD 03/038068 PCT/ SE02/ 01704 10 Bri ef
description of drawings Fig la and I b show the growth process of bacterial

strains LN 40, LN 8P, addNHdS agpdctN 2Be prspaait \ﬂﬁh}entfmlg @eshzibes
plcture of a gel with strain specific 5 products gener %glnﬁPRgpg and
gel el ectrophosesii-arysemiiinle wudh an gofepinipg 3 d4c

Lropree. Vo g Yampon,” Bat caly' ¥BBiEH| *plRcy 11H8x] FoB°ALbYEr, PaRer T @l
an incontinence 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 stréin 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




Fig 3 and 4 show the experinental set-up used in Ex- le 6, Detail ed
descripti on of the invention As used herein.the term" }iﬁ: 280?)rodum ng
bac- teria" means bacteria that by fernentation: produce |l actic acid. 15 As
used herein the term"therapeutically efféctive amunt" means an anount
that wll lead to the desired therapeutlc £ffect. The desired t her apeuti c.
effect is prophylaxis and/or treatfent of.“i nfections of the urogenital
‘tract, such as 20 bacterial vaginosis or any ot her bacterial disorder in

"~ the vagi narogenitall heaetn pheféﬁkm st eih bagiEince iStéRighy nMeans that

t he strai h i in V|tr0|na, culture co r|5|n said
strain. gt%gufggggﬁg?‘léli na % Tk niB gt Vra}gallnas'ar’(ﬂ”feere’rfb%% npl e
conpri si ngnBaef esaad Hh@t@al@l estmayits (fIiN 40 IN ance, e smgi nal

f1uid/di sgﬁabge t I alth inal flora of
i cr oor gani sms"” ?régn?t at t v%{n}ganlﬁgd"ﬁ%egglcﬁaﬁn c‘%r%\e% and t hat
‘the G am BEdF#catly nef feeth 1V¢|aﬁlm@m’ﬁplt® gineamerd t (ﬂldle‘s:catree tdfe @a—fS according -
- to the neebed ®Ff £samd L6 byré\ygegltmlgrcgla(lsqqlf@@mrg As used herein

the term"di st rbed alnal flora of m croorgani sns rreans t hat- t he worman
has some vagin &F A adyantagesn ofe &hed Pregens igiveshar ge and/ or
"fishy" vagonahblidwcorﬂurdmﬂﬁmfte EroRe thedFolidhil ) ddt@ileegysal sanmple

~gives at t Ieast 4 in par 15 February 2006 V\D 03/ 038068
PCT/SEOZ/%%’%p ]lc%g Oi? %? accor di ng to~'the nethod presented by

Nugent et al (see Exanple 1) As used. herein the term"suitable nutrient
medi unf  nmeans a nmedi um such as LAB broth or MRS broth, in which 5 the
bact er1 a mght be cultivated. :




As used herein the term"sanitary article"” neans . tanpons_(both digital

t anpons ons with an appli- cator), sanitary napkl ,“-‘égéﬁ? l i ners,
di apers, %P%S%@g&? nence guards and the |ike:” 10- The presdftSEYRHNM on

di scl oses novel isolated. strains of la&actic acid producing bacteria of the
genera Lactobacillus and Pedi ococcus, which have an ability to colonise .
and becone established in a human vagi n’alﬂ;p’)’on vagi nal adm ni stration, even

during nmenstryal«fi GeharStickd & Bladie@dst one of the bacterial strains.
The bacteria Si 5 I i f the bacteria are still_pre-

sent in the vagi nd i t}é& apd | g hee FEOPER PEPCRES of bRCtREIRLne of

adm ni strat i ogtrbonsl AcCLEr i =t,r ding 1kgvandeeN deposidspdcadeeldging 20 to .

t he Budapest Agreeln nb a the-BCCNI&EeI%ian CoErdL- na%ed.CoII% tkgns of

M cr oor gani sns) i rF Bel%iSR%h 2L PICFWEE 560F, I&Ad S S8 PN EPSFFAFR of

Lact obaci 159 uspyaductserdeneaerimddising RA®Dappd gedt edsdihtophordspssi t ed

under nunber é¢§§ - t I &i L acl |4 sei ubsp

r hamrmosus, deSn_o ed%biﬁt?%g)'a&gfig?dn?fméggtNi&tl%g %létg- 'i%o??’t’egeéﬁggr nunmber

LMG P- 20562, tieekyr dne sfonnageshdo divpel gsredngeefuhhed aiespegtbyet he

- applicant as pd@QS%ife-sgRsidLd under number LMG P-20561, the strain of
Lactoba- cillus crispatus, denoted by the applicanpt as LN 01, de 30 posited

under number LMG ﬁ52D§5§Fdaﬁds%R¥ SeapHPEr IPEntaloS6Ecy® 48rdi FRcE¥Ti,

denot ed hy t hemgippld cant as LN 23, deposited under nunmber LMG P-20559, or

variants th of, having essenti al | aorrrespondi ng phenotypic and/or

genot ypi ¢ chge;%ﬁ%qﬁt‘iﬁ@:ls&n’fglﬂ?r g%;:%s éf’vgﬂglgpc‘sent i nvention descri bes

a - method for isoltat usedohexchactbe dkrat PaaatdE ahédgemosutingebacary 200@

VO 03/038068tﬁ§§k§59%é9&7%%a%%ri%@%%%@aggLgg§pgﬁggﬁgh%g%%§§uﬁgvhagtiéﬁ

ability to colo- nise and becone establ I'na, éréin a)
a bacteri al sisl-e; such as vaginal fluid, is
"~ 15 As used herein the term “therapeutically effective

amount” means an amount that will lead to the desired
therapeutic effect. = _
" The desired therapeutic 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 “isolated bacterial strain”
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 uséd,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 “disturbéd 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-




collected fromthe vaginal tract of a woman with a nor- heal t hy
vagi nal flora of mcroorganisns, b) lactic acid pr@dUC|ﬁgF§§E?§@Q96are

sel ect ed¥P08#38068he vagi nal sanpl-e of step a) ¢) the | ace¢TseERied7oar oduci ng
bacteria of step b) are pure cultured invitro in a suitable nutrient
medi um pro- 10 viding at |east one isolated’bacterial strain, d) at |east
one pure cultured bacterial strain of sﬂép c) and/or a conblnatlon of at

| east two ba £ | stra step ¢)yks_e ated as t ts,.ability to
col oni se and é%g%% es?ébll dgélnﬁ Eﬁ %GSgWﬁgﬁﬁé HrﬁgﬁPtfg hXINugené
adm ni strati &t @fl Hm@dmﬁﬁﬁmnkﬂiwtraln to a woman during her nenstrual

di scharge, said a%%a%s@HSBb%%h%Qtﬁe @e§&umgﬁﬁtgﬁgenﬁbtk Qhﬂ ﬁédlu m”

ni croorgani sms, wherein said bacterial strajn of strains are consi dered
est abl i shed, M&as; Fe Mesdtdl &uch psi kABr bepthi A N@ﬁab§0§bulﬁnpwbs@ht 20 in

the vaging afier palkctlegast i tTRRS biuakvayehes from the time of
adm ni stration, and e)S%; | east one bacterral ,strain of step d) that

di spl ay said abil PPy S BE5 Gt ﬁdtBE@oﬁﬁaﬂéFéﬁVl§H§&Clﬁﬁ PEeGagi na is

sel ected. 25 tlam@famsaubpthaﬁﬂgem caepptiseand| tampdnastiehi ah applrain of
straLns. o

step c), .and/ co | | east . two. bact er,.al ste
c),pis)lyophi |se %%53355 k&%ﬁunPaBFYrﬁén8§€fePﬁ§P§ﬁ8a|an88n%+ab|2
after Iyophime§ﬁﬁlgﬁa§ﬁ@ ?detbﬁeiekee viability upon 30 storage.

Furt her mpge, an e&aenp&ageﬁqvuﬁbeat15M0abgbiéggs fBgke! sgoigtoy! at ed In,

“for instance, conpositions and/or _ sanitar or COMMEr ci a
sal e, shoul d §F§§éP§e°¢|1a§5PFlPflépﬁﬁoéﬂéiaﬂebaﬁtﬁ§éﬁ1Pénﬁb?aﬂﬁﬁ@raThus

salg Ftralné&hbﬁb&&ch&h&@eaﬁHEb@HQBEMc§M§|Uwh§éhah§deaﬁﬁ §BL@EEfdt@S to
stability o

| yophi | i sed EgigbﬁgéaEBQeEeF8ltyﬁ@Fgggésgggg%%ng h%%ﬁgggﬂxhggﬁﬁoﬁacterlal
vi 15 Februarpgi@@t awWdif3s838068nPCErE&E0A101Kg4meBstrual 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 sfrain 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

=~




ability is considered stable if at |east 40% of the bac- terla have a
preserved viability upon |yophilisation and. 'storage of 13 Keb mw&?ﬁﬁl sed
bact er i aw&x034Bsges , - 18C for at |east 12 nonths. -5 Furt her porsgEo®iizdseast 1%
of the |yophilised bacteria fornulated i& some kind of preservation
matrix, such as an oil, and enclosed in a €onposition and/or a sanitary
article should preserve viability for at 1Rgast 12 m)nt hs at room

t enper at ur e. rth rmor e ortan chara eristic.is the ta- bility
of the bact erI|iL gene]t Tt i aﬂqed Ocﬁ‘ﬂse%‘é;‘atlélg t&‘ﬁ taﬁ &N Hon Ioz?ge scal e
producti on, aridsedaTichdParamne e‘smath]rllsril@dpmceaséwa@f vakdmnai, nghameén

conposi tions and Sant 4% HildiClLipikhe terd hd erghly pre 15
serve their genet |a§ profile ulpon at I-egastsg% (rade gg?qggl f?"tillgéét ?(Q)n

Fur t her nor e, e at@EAPBR AR Fouigglafrget @dt iac wemabi Wit Bnnervo. f or

| onger pesi od13f tiRya1atiy maglsiarlatm@&a DHChidS oRirda@dsinsl2 months. Thus,
said strain/ str%)n i s/ ar%&erreferabl eval uat ed "and selected as to 20

genetic stability dv?dfoﬂéliclélﬂnpﬁ‘ic%?éﬁ gFe SRheFrErA &uPH
bacteria are wdensiagired a&mgﬂjwtdfcatlep aha- ble if their genet ic pr ofile is
preserved in vivo f)orthaet ast _12

t wt h
and gen- eration ti'ne zi—’lc‘% Ce85EH Pngu\?éggn&falc5Y?E§&ﬁ1 ﬁ?s?&%gggﬁargr °
| yophi | i sed bameerqtdtsmd drstvttra angeowwiitbbile atitiréast médhomr prebF om t he

time of ag ey lAn1 R 9eRCLAhARed! bR aROUNd R LRSS than 2 h. The

present 1 nvention I scl oses a bacterial strai enus
- Lact obaci | l us or ﬁédﬁ@oé@@@théﬁﬁn@ugﬁ Fhétaﬁﬁﬁlb?ctérééﬂoﬁtgélandfbecone

establ i shed igtep fwn%d/\baglan@odwmaalaﬁn%tfr gal @h@%h%gebawesfcﬁéﬂ the
strain can be |soI at ed accorg to the above descrl bed net hod. Such

bacterial st PAEERg &Tprdedr ﬁéfa%flla&ieﬁ 8f ERcibBaabiififystgasseri,
denot ed by th.@lam:ilslecalﬁrd a&cbhle%st@lbmashaa ihedhengagifdMapbnLivky P- 20560,

o N B
. 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 7
straln of step c¢), and/or a combination of at least two
bacterial stralns of step c), is lyophilised.

An essentlal amount of the bacteria should be v1ab1e
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 sale 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-




- (about pH 6.

15 February 2006 WO 03/038068 PCT/ SE02/01704 14 . Lactobacillus fernmentun,
denoted by the applicant as LN 99, deposited under nunbefebriay p0%ps61, the
strai n o¥oo0iessusdbaci | | us cri spatus, - denot ed by t he appl ipcarseoms7e4N 01,
deposi ted under nunber LM P-20558, and ‘tlie strain of 5 Pedi ococcus
acidilactici, denoted by the applicant as LN 23, deposited under nunber
LMG P- 20559, or variants thereof havi ngagé’sent lally correspondi ng
phenotypi ¢ and/ or genot %@I ¢ .characteristics. Isolation and eval uation of

Lact obaci | | ugPahdtpedfototetdered staklesi Bak etaft sttaids t&e B¥€ genera
Lact obaci | | useznd hEedi sopeesehayd ngidhEl by [ipon t Dyssh ONi 2 i abécome es-

tablished in hunan _vagi na, were. 1solated in accordance Iof.h -t he

fol | owi ng st 8%8?—’3‘-1% 9¥vgl§? n%\YO?ﬁh]rﬁs%é}ac%qre]ﬁ &t f%ﬁ?ﬁ‘i h"elv&/gg?ﬂgl atr act

of a woman wilthsa hermahthbeal thy vaginal flora of mcro-- organisns, -

| actic acid produgi ' 2 | £ f t Iail 1Sy | ect ed
f romI t he %ag!onal uﬁ‘ﬁ?ﬁ%@‘g%ﬁ 5??%3@%% als;as(rjr:%affar‘-’q{){nl acfl%{lf]lalhﬁ g\r%{%rl\sgggg:? ©
sel ective foformelatedcin peBduking dharraseryat il analel Bhi &akeré pi cked

and plated gatgifireshaMeecd83kdf O £AUds i WIddd)or -a tdhidaagt i ¢ acid
produci ng bacteria weLe Laen ure cuJtured in vitrojn a sujtable nutrient
medi um and &hti9ke 8ot BEPESERRdY 3 1 H OF eHpeteash €2 é‘ioérﬁt%ﬁr ovi di ng

i sol at ed backer rabmsteapasatand. t he pure cul tured bacterial st rai ns wer e

i the vEDi na upohobaDt Al Surrh St [ s aF ThesEFarns to a

wonan duri ngbhéityenf sheubdcdesthhrgmetsial prmwiele dispt aydspsgtaeddi st ur bed

vagi - nal fl ggxi’tﬁ?{raﬂ%oi?ﬁgf?i@glssc&igé ﬁ%&&@%ﬁ%r@, Chhd WhBA dd MR -br ot h

m cro-aerof i [1T at abo 37C. _
facturing processes of, for instance, compositions and

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




35 LN 113 was pure cultured in MRS broth (about pH 6.5)15 1.Cr O- filic at
about 37C. WO 03/038068 15 February 2006 PCUSE02/01704"= §F“?Z 99 was
pure cul WRE#3068in LAB broth (about pH 6.5)" nicro-aer ofCiriseomtir@bout

370C. LN 01 was pure cultured in MRS brotl (about pH 6.5) anaerobic at
about 37*C. 5 LN 23 was pure cultured in NRS broth (about pH 6.5)
mcro-aerofilic at about 370C. The pure ddltured bﬁcterlaltstra:ns rerg
first evaluate it h. argd to generatieon tjne. ose hacteria strains
(about 15 di 1t snact R e Tt B omsrat dsb P o T cbed cetfed BY. i nut es
vere sel ect ed?9 Thispositedtendes tmabes WME BASH1Sd mt sheabasos oI their
ability to iy 'ﬁﬂﬁﬁ X | N _vitr a '
shovvn)?/ Fi rst%'ﬁg%ﬁﬂ@i %1 I'nhi Erint (E%e%gj’v&%h@mhaepﬁq%}%gégcégfe}lgi demi di s
(two differerft! stdepomiteditrier quumber 1M Fa@dSHschwdi che sbrainSefratia
mar cesus, sM FERscatsous Yoomed dicus,, duhderidida t@Jeb'agagﬁic%ﬂE §¥a*1h'at ed. 8

dif- ferent hacterial strains_ (7 strains of- the genus cto cilTus and 1
strain of the eri{@%‘%fgdH&%ﬁ WG TR §-2085%91 oF, vardanepe t hus

sel ected. Theseerfet mm@m@e&&ﬁ&ayg@oﬁwmﬂ” Ghad _hbaogrgﬁigbiltlt%/ to

i nhibit growt. t he uropat hqggen rdernel |l a vaginalis. e best strains
(i e the stra%hr%glr%a\ﬁ%&agg cpcggaeﬁﬁq%lrltséugﬁl'oni se a dis- turbed vagi nal
flora of m criceigdrignsndvavdinatton Nf LagtoblcddlukNafid, Padtlotde@dz 25
These st R@i ng;48y35,d urther evaluated by neans of clinical studies, wherein

the bacteria were considered established in the vagina if the bacteria
were still pre- s&#ctaritte skagiims oft theageneast Lawbohenstlwal angcl es

fromthe ti mpeaficad HaatidHd I&%ﬂ@@'ﬁnit%t 8067 <8f 234 B@&&ﬁii started
during the fir nenstrual di'scharge) Those bacterial strains (LN 40, LN
113, LN 99, Eﬁ&%.ggﬁﬁbln a human vagina, were isolated in accordance E
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) providiﬁg 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. o




LN 23) that displayed said ability to colonise and becone_ established in
the vagi na were sei ected. Additionally, stability .of baé? Eebraary208®ility
upon 35wbyapdsnds sation and viability of |yophilised baaiardesemes | ong
peri ods of storage (shelf life) , preservgtion of ge I5 February 2006 WO
03/ 038068 PCT/ SE02/ 01704 sy. 16: netic profile upon repeated cultivation
and in vivo, and bacterial growh procass were eval uated. Exanple 1:

Col oni sation and establishnment of. lacti.c acid producing bacteria upon

vagi nal - admi ni st r & 8R B285PRYe pavl eried (e WU hePBePHdifagrosed
hav- ing Backetiala¥2gEndscshtvabeustamficed. Al 15 patients were treated

with clindamycin ules (Dalacin 2 9% ovule m_Phar mgci for days.
Thereafter the tr&dt hgnfq‘(:'f’,oﬁ‘-lr?i AL HERT Ty W}%S{J%F]éorg?i {%)Qﬁ%)a@é%g ‘%'Ant rol | ed
part where l@néepabiients abedttanfns conprising approxi mately 103 cfu

| yophi | i sed bact efj.a, of e aj oo | "N 9 )N , sghd LN 40
during th% first %gn;s! I"l’jéE Bg%%og@fa?%@]jtrhe%s?nﬁf%%i((gzal%c?dé:a rre%t'.Sa}The :
ot her 9 pati Barsounsedoédhicvant pbaat I&¥pons without |actic acid producing

bact er i'@- 15 Duri @Hetﬁﬁréeéﬁmgufg@sﬁéé@érw i&ﬁraﬁﬁé 'vJ_e'SrePaEiir%%t s. used
conventional tanpons w thout |actic acid produci ng bacte- ria, antileh_‘aa
gi nal

vagi nal sanpf¥agdatedkWAth rednrdall Igneratin’ st TheRs HRcthk
sanpl es wer esGrainhst dapedt LB fherstame AWrais) selth S svwddian geei-hod

or phot yike” FESEERe ke <Ak RePRRER it FUTAGL TR RO baci |-
lus of the Lattelasi weus sorpaoegpen sinmlbasifGai Maeiabilelbagl Idd cal | ed
e Cariine: el AuERLEAELYE oEnfone Sy SNt e PLOREIR PRS0
Tabl e 1 Codeshown). First, the ability to inhibit growth of Staphilo-
' coccus epidemidis (two different strains), Enterococcus
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




Lactobacillus Gardnerella and Curved G am Score nDrphotxge Bact er oi des
variable rod morphotypes 4+ 0 00 3+ 1+ 1+ or  2+1 2+ 2+13Felgpary 2809, 343 o
4+ WO 03(/3806MesS February 2006 PCT/ SE02/.01704 17. CopepsBoddis@+ 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+, 2.
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, Aekier mdifdle uped repeaBed THBLdvatdpanpsfain TaWPondldr am
stain Patiembdyygyﬁypgfkﬂﬂyl@goeeggchggeagbgquhhgdstartacid produc- second

- ' - ' ' 84 7810
Ten- NG bact e e 1 ¥R on  ahd 2stab1i shment of  1allie 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 without 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 fluid C

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




894 94L0 1084 1184 1280 138L1 1405 159L0 10 Bacterial Vaginosis was not
detected in the 6 pa- tients that used the tanpon with thEehaewi2006ci d
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 adm ni stered bacteria (approxﬂﬁ&tely 103 15 February 2006 WO
03/ 038068 PCT/SEOZ 1704 cfu) are u for.a co |.et e _vagi nal
col oni zati on and ¥ i Shntht® ’ﬂeu E(Hlé’r?sttﬂ?al é&‘?a#‘élg‘%%f’ PleBact eri al
strai ns accogathigms ovitie q:haasenurpl'mm_,rpa qQer om@ddlmaazmldryflteﬂ@l bddteri al

strains accog he,, 5 pr jggg ventio ]Qégﬁl ent, aghggi ve
properties toP %%#é%éﬁiﬁ% ﬁﬁ&g ne raggé thﬂ%§1 t!C‘oIQonlsatlon and
establ|shnen@r%ﬁem©ct$ct%kﬁh seuRiuid Pisdasst ity sporarigiing the

‘adm ni st At | 98, FOUIT £ 52 11V ML Mt :}iﬁb AT 1HEl Alddre 4sedn-10
t anpons conpr|S|ngzggprOX|nately 103 cfu 'l ophlllsed bac- teria of the

strains | N 02STRReEed an Lol 1owe 1 1033 o PR L iact dfur i3 e afgrit R
menstrual .disghagge during 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
identified using RAPD (Random Anplified Pol ynorphic DNA) as described in

Exanpl e 10' U%é%&ergjﬁgd]13G¥§&eskg§ﬂtiriedTgapBHQ of thgr¥ﬁggtain

before study (L, = lactic after the

start acid produc- gsecond men-

ing bacteria) strual period

i 7 L o
2 8 L 0
3 S 7
4 -5 4
5 10 0
6 8 4
7 8 L 0
8 2] 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°




20 nal sanples fromsaid wonen: IN 40 was identified in ﬂ;e of th vagi nal
sanpl es from said women. LN 23. and IN 99 were not® |deh ﬂWBHY@R @ny of
the vagMWiue3/s80epl es from sai d wormen. 25 An’ ‘exptanation fpor/sEbEeees esul ts
m ght be that, when said bacteria pool is admnistered to a wonan _
displaying a healthy vaginal flora with a fiormal vaginal pH IN23 wll
_not.grom/substantially However, when saile ‘bacteria pool is adm nistered

to a worman di s di st ugbed 30 i |naI ror of n1croorgan|sns LN 23
Will initj all‘f/P‘ég it lbr%\ﬁ‘%llépa]ae e SR “the
ot her bacteri a:ktslbl:ashnser@tl\ditﬁ)ﬂ:,ng_hhékﬂ:ﬁ;rdd\l 4D1,sc&mﬂrgel\l cQE)thet Gagitewiial. |t

shal | al so begno f‘q tQ&Eofc?ﬂ"d ‘_'d[%JqJﬂé/ pqlef q{teri%qlsentTIS exist with regard tq

t he SU|tab|I|? a Specl rain Specl Ti8 ‘conbi nat i ons of
strains, to es- taﬂds@ﬂ%ﬂ@fovﬁhm fww\mmmls ara;@llm@ atsoEebngaty 2086 WO

03/ 038068 sPCT4SEQRAO 11O on -hfe Rt 100 arsl Pkl o3 113 NS

according to the invention was i1dentified In each vaginal sanpl Exanpl e
3: Stability ot wWahindt yeIe INSENIaNeSt i on and  over | ong perlods of

storage (shelfxdmprg Forcdbpshtsd@lob &id aéé’lfeaﬂi\iﬁ'ﬂne&d\'okliadﬁcg%01@d LN
23 Lyophilise cter| a% %ral ns LN 40, 13 J_N 99, and LN 23 were
eval uated wi t#" ? Y 1S %&ﬁ?l%@PQﬁvﬁﬂln 9ISt tiofger peri ods of
storage (i e shel fFdurf djealathynbeten WBEL Hd Taimal Tomplafintbetsky-

oph‘i - sgti %mﬂ&?é"tm;)%%{ge a%%%:to 6]c'n:[e fU/lqjs cfu lyophilised bac-
teria of the strains LN 01, LN 23, LN 99, LN 113, and LN
40 during their monthly menstfual discharge during a pe- N
riod of 12-18 months. | B
‘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.




LN 40LN 113LN 99LN 23LN 01 083 'x 109224 x 101033 x 109292§é§ X 109 109
1247 x 109192 x 101014 x 109272 x19 x 109 (-57% (- 86%( ‘1‘6@’( :
(-94% '™BQB3/H3806946 X 1096 x 109155 x2 x 109" (-27% (- 21WAHSEWP A9 ( - 10%
(-53% The results presented in Table 3 show that at |east 40% of the

bacteria are still viable after 12 nonths at’ 15 -18C. Furthernore, at |east
about 10-20% of the bacterla are stllliuiable after 78 nonths at -18C.

Furt her nor e, thesg bﬁf i a merf als anal cord”%g to. APl 50CH, and
resul ts obtained fFo ?ﬁl s°%&8n% y§‘?3s t%%’fa%% GHHIT k%0, LN

113, LN 99, 28ellin&ntdod wmsoidpnes&\ia@ iﬂneeaclgevmgixcabrsﬂmp]aafor at
| east 78 non | y ary
2006 WD 03/g§§@g359é$ g%%f?g%$84 E QPQb{i df%%%?ffasaé%?ﬁzéﬁfl
113, LN 99, &N@eroﬂg)PWéﬁ@dél§§e$§@dagﬁ ﬁﬁ bftblé@i(f¢xnh&@ﬁ¢%mmhns AB)

and eval uat edtatihsr egaLG, tQ,Nsy_le Im;yggf Yhabiii by over longer periods of
storage. (i e shelf Ilfeiiat about 8C _5 and 22C, respectively. Table 4 Tine

after viable bact B¥PRBELEEF ]baﬁ'lz%h?}aﬁ‘ifﬁa{%elﬁrﬁﬂwﬁﬁ ige #2CD 3.5 x
1010 3.5 x 1@h8 inweekw2ré ¥vaDidftdd wwixch Odégafd 7E3)stabiBftl 25 wi-10101. 3

--719 (=379
X 1010 7lé%gl§zy 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.




3.52.0 x 10106 x 109(-17% (-55% 62.4 x 10103.9 x 109(-11% (-6%%% 91.8 x
10101. 0 x109 (-50% (-2.8% 121.7 x 10101.3 x 109 @-- 499" Kebmapyf0tthe
resul ts woasmosesgl i n Table 4 show that abouit” 45- 10 50% périheydiapt eria are
still viable after 12 nonths at 8C. Furt'hérnore, about 4% of the bacteria
are still vi- able after 12 nonths at room-#Aenperature, i e 22C. Simlar
results were obtained for a Iyophilised’bqﬁ 15 teria pool conprising al
bacterial strains according to the invention, including LN O0l. 15 February
2006 WO 03/ 038068 EmisHosash posteria’ (B9l o 14V 1ﬂ>ﬁesbgva?i oAn8f Lenet i ¢’
B0 LN O e LR e (o i Repadutd el T or
. , an e.bacterial strain , : , ) : :
5 and LN 23) %ﬂge?Yéiiﬁﬁ%ﬁﬂ%;QHH?%9?§FE§CEGSF%§3§tﬁhﬁftHéﬁé}IéFyer§§aluated“
w th APl 50CH.oniher fpsnerdsatafostioatadoer (i ef shedlf Daceer bal abbuai B°¢ see
exanple 9 r ALt he repeated cultivation. Thus, the
results i%d?ﬁﬁgﬁggg%ghggggg?gagé% érial strains preserve their genetic- 10 °
profile upon repeated cultivation. Exdigitle 3t Bacterial growth process for
bacterial strains LN 40, LN 99, LN 113, LN 23, and LN 01 To provide said
desi red therapeutT ; = Tt 1 bacteria
"should start to 15Tgmevefrex he vagiealnd ¢ hactgriaeakifw/dlours fromthe
time of adm nistrgdedarathenabsorbency (optical density, OD) was neasured
- at C

~ [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.




620 nm for |yophilised bacteria (LN 40, LN 113, LN 99, h%l 23 2558 LN 01)
added to sterilised MRS broth. Two types 20 .of expérime ngEQQ | a and
| b) wer avpesdsmossed: a) 0.01 g | yophilised bactteria were prdgsg@2oprod M MRS -
broth, and 100 jil of this dispersion wassdiluted with 3 nl additional MRS
broth, and b) |yophilised bacteria were addéd to MRS broth in 25 an anount
which resulted in an absorbency of apprdxi{&nately 0.100. The cuvettes
contai ning the above bacteria disper- si-ons were placed at 37C and the
absor bency wEXeppd& dad PreveryatEoni af f genetic RroBblasuremh HaPeREfin fig
l.a and I'b, theikaeiyicd rogr batbetohlcachabast ENi 86, Stivai n3 (L4089, LN 113,
LN 99, LN Zii qu LNdaip_r spectively).is rapid, and all bacte- rial
strains start?} gr &R hfR at |east 2 hours. Furt hernore, the generation
time of each bact@hieabacB8ériat astrainabOll 20, 237 m¥d, TNSIS 1 MV bakct eri a
grow faster a r,Qpa e Wi [ | b e _the
her ei n defcr ia%lgdﬂlljlsjeﬁgf B:?_ %g gg@?é\?#gﬁ, 1§u¥§£¥%é%0%3%@\%é 8%%%3%‘6%%6 :
PCT/ SE02/ 017@4ter zvalpatgddritbnAPTtSPGHKkNBMA fermertakion aateeEdnbi na-
tion of differerhchagherkai ARY=APRILVISLE LRSnIENES AlyFe pidBePied
bacterium re U|t|ﬂ%@ln even anre rapi d, bacte- rial, grow Furt hernore,
since differ@htespibreseprabgd guittvaien priiRi g hacer %Sh%@glaifferent
ferment ati oncapatit ehas anddchacaset 4l sét£sinstprSsdured eflabie deneisic a

: COnbinat'&n of gLEferent bacteﬁéil's ecieg. It shall be noted that a

“conbi natt®n BF°FF&E-8PER EEPET AU N BRS1PRr 113, LN 23, and LN 01 start
to grow 10 wEkbiplé 5:hpBacthesial grasth 2590¢ast efor Neacterial netrainguired
for each bachﬁrhgt ihr@bp.L§x§gp!eLﬁ:zfpiéﬁ&yLﬁobinhibit growt h of

ur opat hogens

To provide said desired therapeutic effect, vagi-
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.




The purpose of this exanple is to show that a bacte- ri ol of 40, LN
113, LN 99, LN 23, and IN OL1 is 15 even nore ‘ef f ecti ve B W%grpéé\lto-

inhi bitiwg@wed of uropathogens than each of' the bact e smbhpiops taken -
al one. The lactic acid producing bacteri‘asito be tested was honogeneously
added to a nelted sterile, buffered agar 20" nmedium such as MRS agar. The

m xture obtained was poured into a Petri gish (0 90 mm) 1 and the- dish was
tilted in such a way that the agar m xture 2 only reached about 1 mm from
the bottom of the His#A@it ¥ sildel Bfknomwn dizHEhamrabdiat 1a eemzina-he

opposite sidecobnthe disherast 25a660MNy i Ha iaoﬁreﬂ@célrap@gg@,mm
honbgeneousl y_added_to a nelted sterli\a’g, uffered agar nedi um._ such as VRB
(Violet Red ~BIT®)°harPaGhe el Wik IR Wk ot oV h ToRe ofaRHd Rarhss o

~di scl osed sol rilaligdowaghar Bonieshawe Saéthdacdi £facditt Spdarderen, 1as- shown

in Fig 3, ;and._{hi i X “also allowed to splidify. The lactic

aci d bact esf i a?%%dg ?ﬁ‘g%¥%%%é%ﬁo%e%agvggrrel%h%}%%fc!the& ethd %ﬂ"%?y%%q or - E

about 24 h. Teetédesnsnerd clamscterigiics, wet el ereSemblia theusk sh 1 from

above, '35 as sh@¥ndfibh bft-adfedfend B tOne Asapéé(}@ebyropat hogen had been
act ci

able to grow. In the second zone 5, the acteria had_inhibited

growth of the uropht Hgeh bes mehsd dip b eberonis red ioeBees REw=Eclienr 04
23.., The abifid4y, ofintée, I@etics agin Dactoid anN @i hidid ddegrgwpat hogen

P bi ¢ oA 0gr HE T BB ARGt SO AT (HREIES (T Ve used
in 5 this expguiredtfodheadiengidtdriafl tdrerdinhi bited growth zone was within
L1 ob ™%, LBl LIPS e AT e LR DR, N A
113, The purpose of this example is to show that a bacte- s

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 opposite 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.




10 LN 99, LN 01, and LN 23 gave a length L of the.inhi bi zone of
32-34 mm Thus, a bacteria pool conpri sing all of 4he béé? Iugﬁgwbgtralns
LN 40, MO¥®s0dsN 99, LN 01, and LN 23 is :even nore ef fmrt/$me/oitsan each
bacterial strain taken 15 al one for |nh|bwt|ng the growt h of uropathogens,
such as E coli. Hence, it is preferable to’use a conbination of said
bacterial strains according to the |nven239n Char acterisation of

bacterial strains_LN 4 L LN 01, .and LN 23 20 Th . bacteria
wer e characterlsea‘lfl agﬂgﬁgﬁh oFﬁﬁliaCEHH agﬁG?Q%?Eeﬂ%?hBﬂs le 7:
M cr obi ol ogi thle mh@@ammegbﬂathnnbefqbantefuaﬂ bgt naassriny4Ohel NeddBh LN

99, LN oL apd N3 Theostr 3bas CLN:40, LN biy99. otil,ed and &N 01

25 were characteéerised wt am s al n,” oxi dase
and cat al ase reacﬂnoﬁnterﬁ§a§hﬁgﬁn Ehbﬂ@lcéﬁﬁEﬂteﬂttﬁbMWWG%|ﬂﬁ@@ in

cat al ase-g @gg@tbﬁgerfﬁéhQase negative, non-spore- forn1ng, r od- shaped
(about 0.9 mx 3-10 nh bacteria, which occurred as sjn- gle cells or in

pairs. . The stralheL e@QtBoﬁprsEbeG?ﬁﬁ%ﬁb%?@lQEOWE%t%?%ﬁewaﬁeﬁéfhk%
oxi dase- negathee rangen-fspar 8- tbopni ng, fb@deahnpeﬁ thabpattOrPain x 1.5-2.0

bacteri a, ch o rred S n 5 Th rapn LN 113
E%nprlselerg I%&EF ﬁ&g Pg é%gl ﬂggg gﬁ Sirdagg-ﬁéggérve,
non- spor e- forn1ngHowedeshaphd mécﬁebnaapVOQOOémpﬂisﬂﬂg038068,FENVEE£2/017O4
24 (ab o FTh1DaGhEr 1 4NheheOGoiERGPnaE SFIOhE 1ARLBSCOR TN
The straln ‘L

pairs. ri sed m posi t1ve, catal ase- negative,
oxi dase- negagrewth ﬁ@ﬁﬁsﬁéré2féﬁnWﬁg stralght 5 or slightly curved

- rod-shaped (about 78,8, 1a6bHtke?id pdol Mohppisihdq aVhish OgEURsEE-as singl e
cells or.in %gg n%tralns LN 40, LN 113, LN 99, IN 01, and LN 23 is ’
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




The strain LN 23 conprised G ampositive, catal ase- negatlve

~oxi dase-negative, non-spore-formng, round 10 shaped (0-%E%EW“1289§

bact er i awonsiossnéeccurred as single -cells or in pairs. EpgiREgeSDS PAGE
and cluster analysis of bacterial strai'ng LN 40, LN 113, LN 99, LN 01, and
LN 23 Cultures were grown on MRS agar (Oxoid CvM361) for 15 24 h at 37C

-~ under anaerobic conditions. The preparatizai of cell extracts and the
protein gel el ectrophoresis (SDS—PAGE) were carried out at BCCMIM LMG i n
conformty wapPEhel p? dibcbl2 ¢dtatadiitad sy whiehRessareedGasupiople

Laboratory f%eM§r@p|g{ ?gaylrsum versity Ghent (Pot, B, 20 Vandame, P,
Kersters, K, Analysi | ctrophoreti.c al e-organi smprotein

fingerprints, Chem Isqﬁﬁﬂﬂxky IS Craty PPSHVEs, CRIt2&386f el | ow,
and AG O Dmimjé.tlvé ,edﬂba,dalseWri&gat&x&D,nSmrQﬂipdﬁt%Stf@rrr(lh%Q@s)traI@ﬁt

normal i se di rQfein therns re cal | sed and
cl ust eredgvm ?c%[ %ﬂl sl3}1eérilclg};edpro 1 épsa ﬁg%&ﬁl %agglgaé‘g] anbl 1999) -
for LN 40, LUWU1IRctatigo, whﬁtthqayrnau.@x wiangdealopddd amd icl us- tered
with the refengpggprofiles in the CCUG database (January 2001). 30 The

strain LN 40 was found to belong to the species Lactobacillus johnsonii or
Lact obaci | | us gass@éid St siMaidd OQpTriged FEandresibavengcesatheespeci es

LaCtObaCl||U&u§ ﬁ&ﬁﬁlﬂﬁxiﬁﬂﬁéﬂﬁé§dtﬂﬁﬂ 1%%ﬁW%§o&@“@@rﬁﬁnEelQE&nEQ the
speci es rhapmosus. . The strain LN 23 was found

cto S _casei
to bel ond o S?r?é’%% @P Do ot dt‘B)cgti’:g CERT TR AP OSRYTRD S e nEg
February 2006-elRGI/SEGH @hAG4.2 51: The strain IN 01 wAs"found to belong to

he Speci €2, EAMPRRG, I s W21 BT BTy s TR 1235 N O
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.




IN 113, IN 99, IN 23 and IN O using APl 50CH and rapid _5 TD32 strep The
ability of the strains (IN 40, LN 113, LN 99, LN 23 arld HR#1y 2006 f er ment
~di fferenwooanioégydrates is shown in Table:S ‘The tests pnsEosaissed out by
means of APl SOCH and APl rapid I D32strep at 370C in accordance with 10
the manufacturer's instructions. For those-results that differ between API
SOCH APl and rapid | D32strep, The resulzs;ﬁg fermentation patterns were
searched for in the CCUG database. The-hi ghest database score oh- 15
tained for each stP8i ﬁtE%h‘Pi%Qilt‘ﬁ%S’rE%‘&ql‘gst‘?r e EhdvEe FRESi%Sed

anal ysi s ( SD&=RACEheliustier crasphyass) wth regard to which respective

bacterial spegies.said strains__are belonging.. Further e, _t action
with rhamos%—&g@&ﬁ—bﬁeghafﬂcﬁﬁﬁfs?ﬁéogt?giﬁgﬁ\’leﬁjﬁpbseg%nlg%s t%ﬁt{{g speci es
Lact obaci | - s 1d8seil.Ns@Bs pENafdosud. LN HyWevelng chPhaF¢Sdnsndetramieh LN 40,

LN 99, IN1 and IN 01, respectively, and type ' 3013 BT, CCUG
21452 T, %IS ééjé %ﬁ%@ T, and, CCUG 44117 T, respectively) showed sig-

ni ficant differendts fbilaty cfrahasstyadngofly MO1FN IN39IN 199.23N gnd I N

01) with regandah@ 8 GENt 8bi ParRaht 8€fPSreht dabdhRirdc&enps amddat no
reaction occurred, .2 30 denotes the occurrence of .a va%JResf\re tion, 3
e

denotes the ‘dcd@Plénle GReatPEEEL VRS ASHBHER ek Y Jf G a
strong react isocH and Arlepaped Ihe2eceeprance/d iam werprdemcengicaacti on.
3515 Fepruaty 200600 31 038068 PCTL SEO2L 0104 ¢ 2fie JMIFed dlAOLN 99LN

differ between API 50CH API and rapid ID32strep, the API
50CH result is considered more reliable. _

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 casei subsp rhamnosus. \
However, comparisons between LN 40, LN 99, 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, IN
9§, LN 23,.and LN 01) with regard to fermentation 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
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Nble2|toseT1511 D-raffinose54113 Starchll- 114-(§ycogen11114 Xylitol 11111
(3-gentiobi 0se41332 D-turanosell513 D-Iyxose11311:D-tagb§E 4906

D- f ucoséMQ 03w8es8f ucosell1111l D-arabitol 111131L- ar abi t ol 1 PCYSEGAT0Nat e13211
2- ket o-gluconatell111l 5-keto-gluconatelllfl APl rapid I D32s Arginine
di- hydr ol asel5151 0O-gl ucosi dase51531 0-gal acf osi dase (1)15115
0- gl ucuroni dase11111 a- gal act osi dase5312%, Al kal i ne phosphat ase11112
Ri bosel5511 "WamMniTor II51IT Sor ol tol I I~ rgcrosels rgnar oselss13
Raf f i nose511T%=hadet%i n55551 Alanine*phénylalaﬁine-SlﬁBSIpro}ine aryl afi dase
(3-gal act osi dasign(2) 15515 Pyrogl ut ajpat 41511 WO 3/ 038098 1b Fgbr uary| 2006
' Melezitose o1 1 5 .1 1
D-raffinose 5 4 1 -1 3
Starch 1 1 1 a1 1
Glycogen 1- 1 1 1 4
Xylitol 1 1 1 1 1
B-gentiobiose - 4 1 3 3 2
D-turanose 1 1 5 i 3
D-lyxose 1 1 3 1 k 1
D-tagarose 2 1 5 4 1
D-fucose i 1 1 1 1
L-fucose 1 1 1 1 i
D-arabitol 1 1 1 1 1
L-arabitol 1 1 i 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 i 1
Trehalose 1 5 5 1 3
Raffinose 5 1 1 1 2
Acetoin 5 5 "5 s 1
Alanine-phenylalanine- 5 1 4 3 5
"proline arylamidase '
f-galactosidase (2) 1 5 5 1 5
Pyroglutamate 4- 1 ‘ 5 1 . 1




PCT/ SE02/ 01704 N-acetyl -(i-glucosam nell211 (Hycyl-tryp;ggqgﬂlllll

Hi ppur at e11541 G ycogen11111 ~ Pul lul an-11-.111 Ml t osebBraBuam 2086 ose51111
Mel ezi t owadluBABIN6SUCT 0Se55115 L- arabrnoselllll D 11111 - arpafyisEetior7o4

Met hyl - (i - D- gl ucopyranosi de 21111 Tagat 0s€31311 (3-nmannosi dasell111

Cycl odextrinll11ll Ureaselllll Henol ysi s31333 Exanple 10: Characterisation .
-of bacterial strains LN 40, LN 113, LN 2®° LN 23, and LN 01 using Random

Amplified PotymorphiT DNAS5 Furtie) e Tatstratrns werey
anal ysed wi t¥rarapD - relngermaapl i fiefl Pély rphi c [DNA}. Thisl tdchrii que is
descri bed by, Gﬁ@&1hﬂ§§@ﬂﬁgm Wl lians|] J;G | etial,} Nugl Acids Rgs, {18: 6531
(1990), and. Mas__previousty DEen usgd ' detect—strar—iverpity,
10 but al so fHPPEET mappi ng, popul af i ~epidgm ot ogy arld tp
anal yse taxonagicegand phyl ogenetic (W} sh, \J,let al ,; PCR 2:
A Practical Rroach McPherson, M and Tgylor, ¢ R efs
Chapter 11, | dys bf gtratp dpedifif
products wer evalgegier at ed u5|ng a sho tide pr]i mey CS"QCGCSCAAC
3') under |OMlﬁt£ ngency condition i
ios 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
Polymorphic DNA. ‘ '

5 Furthermore, the bacterial strains were analysed

with RAPD (Random Amplified Polymorphic DNA). This ’
technlque is described by, for instance, Willians, J G, Eg%
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




(Pol ynerase Chain Reaction). The resulting arrays were thereafter anal ysed
by gel electrophoresis, and conpared 15 February 2006 WOFeBra3s968

PCT/ SEON®#37806s S| to type strains of eachbacterial speai®®0idd ch had
been subjected to the sane treatnent. The¢'results fromthis analysis are
summarized in fig 2. 5 Lane 1 is L fernmentum.ATCC 14931T, lane 2 is IN .
99, lane 3 is L crispatus, CCUG 44117 ngl'ane 4 is INO1, lane 5 is a 100
bp nol ar We ht marker, 10 lane 6 is LN-23, |ane 7 is LN 40, lane 8 is L
gasseri, 1bgpeTstrabhe Of | gag hdcteninl |wROUes i swhichhdad APED 4646T.

15 1n fig 2, sagbgetgafﬁgrgmega@@tw@@t,gm bacterial strains according to
the present invention ' JIN99, IN 23, and LN%%]) and t he

I N
respective type SEfaf I\SC%% Peone Sﬁ‘aﬁﬁ’eglpc’r S YR ASh i so rel ates

to a conposi fign2.for prophylaxis and/or treat ment of |nfect|ons of the
urogenit tract, oacte rital strains (LN
40, LN 113, IN 991,&?%%%1% rhgdf%ﬂk%&m p% era Bd'L the conposition conprises
all said 25 straihanei2 eistii $°LN 40, strain LN 113, strain IN 99, strain

IIN.O1, "and straimJdMN 23.; Jhe ORI Ondis RiAferably fornul ated for
vagi nal adm ni strat i on, such as a suppository, capsule, pills, tablet,

suspensi on, sprayla@Rel? % ddhObowder, or any 30 other form of vaginal

‘insert, Whl ch naﬂgloérpjl_s@ £00ENop theina wAlijHRGeIHGa] exci pi ents used in
‘the art., Addi- aI I% g@“;ée]sent i nvention descrl bes a sanitary ar-
ticle, h as if t products (e g tanpons,

: 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

-




sanitary napki ns, panty liners, et c), diapers, and in_35 continence
guards, for prophylaxis and/or treatnent of. |nfthlonsI%Fd¥H@Y698@enltal

tract cowpros@ssogs at | east 15 February 2006, "WO 03/ 038068, ‘gﬁgﬁéﬁg%{‘01704 30
one. of said bacterial strains (LN 40, LN 13, LN 99, LN and LN 23)
Preferably, the sanitary article conprises aII said strains, i e strain LN
40, .strain LN 113, strain IN 99, 5 stra®’ LN 01, and strain LN 23. The
sanltary article is preferably a tanpon. - Furthernore, the present

i nvention desWe I96s SEAE BaEtedriadt StEasnsofbNofOsall Badt ekNaPd stk ns (LN
40, LN 113, N 994g kN 03y .and LN 23) for the production of a conposi 10
tion or a.sanitar artlchg for prophylaxis and/or treat- nent_ of |nfect|ons

of the urogenital PFREEF2 VéféPﬁbF?nlﬁaﬁYe??%}c¥%g?ﬂ@§F§5%$ aky Wik
bacterial di sardéhsini éhetwaghn&N Wor egveaint iR preseptrhdyenti of,
describes a hod &%5 oph Iaxiﬁ'agg/or treatment of infections of
t he urogenltalafpa reP P Bl % B&ctyr vagi nosi s or any ot her
bacteri al dlsordeEhensahetaaglﬁatlmheréérpfmféﬁmbly aneamposai d bacteri al

strains (LN 40, IEu%EﬁethEQQ FQA—?ﬁ”EhVQEEE%n'8?¥§9i£@%'éh% use

admnistered in a therapeuti ect1 ve anobun
alleviate thé& eﬁFeé?§StoPneaﬁ§/§ﬁlﬂr aﬁt%rhaerbreinﬁnKbﬁti@n LNHgl3,

bacterial staiogs aneomreaﬁaahhyzgﬁntafSéﬁéeﬂr&éuaglanV@E'Qaéo@é§s1-
nulatlon nd/or a sanitary article, post preferably a tanpon

sunmary, 1Y he ®Q8t BFi 4l SeRLLEPRY ENtA61elﬁPﬁlEFOPmﬁigélsL%P@ﬁpreﬁ%FQQV 23 show

excel | ent prﬁpﬁtthSlmféhtlbﬁgabd the aﬁmé&ﬂytap tﬂ@t@lt B¢ i Ab 0f

th l i.d bact bi | t I
andostabi | ShoPRSotes (REARCRRG! B SRt ret 1 R4 OH 2 ATTRRITY Honst r‘JQI "

vir¥
di scharge, 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 propertles with
regard to:
- ablllty to inhibit growth of uropathogens
(1nc1ud1ng 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




stability of bacterial viability upon Iyophil isation and qover |onger -
periods of storage (shelf life), and 35 - preservati onlDFe§eHEEPe0 profil e
upon repgetgmobsessul tivation and in vivo. Furthernore, theﬁﬁ‘s?@%ﬁﬁﬁi al
strains are also 15 February 2006 WO 03/:038068 ? PCT/ SE02/6 4 4 31. E
favourable in view of ecofiom cal aspects.”Altogether, these properties
inply that the bacte- rial strains accom:ﬂ,.,ﬁg to the present invention are
very well suited for industrial.large-scale production of a 5 consunption
product (sucKaysuaabdrpdsi Viien of sapiiemigal srsperes. conprising said
bacterial strai nsaﬁeb?étﬁéﬁm the 88, pRbp&ri Ald NN Efd€CliRe Hactand/ or
treating a m Cl’g-ﬁbl al. infectiqn of the urogenital tract, Wile the

e

i nventi on had'BéeRACHaiRF BEGOi'fﬁlB@t 5| Chg PTagenf t hnyerelemcre ' <Epeci fic
enbodi ment s weeileshitetl ¥bkl inbeseppal eNdrd®rsCake sﬁsi:d;chwfidh tdre aart that
vari ous ha nd.npdjfigatjons can be made therein wi thout de- parting
fromthe :ps'pi r%igﬁggﬁﬁgéggpgrf’ﬁgféo?.su @ 3% FEPTRPT D008 22 SEANR 1. An -
i sol ated bacestiiglest campritingesgidusadiaettal baictdins Hor Rediveraecus ¢ h a
racter j e : 545 ) cted onsi sting of
the strain o%{létag?%ggé%i@?hg Eg%sé?ffég{{l %’, %%&%P%d%%ﬁ% Cang‘ﬁb%trc LMG
P- 20560, thePdttatnfeetiart hache| usogeriiak e hacmo- sus, LN 113,

deposi ted under nuAbes tIdS PrvdB620n s rHddmlide Mrigcd oRRGiddaus hagment um
LN 99, the strain of Lactobacill us

osi t under 10 nunber LM5 P-20561, ) )
Cris- pgj(e‘ﬁs, VLN OIS BERBSTt B ﬁﬂ‘a%?l}grﬁuﬁfg?o WS- o5tREeQnd ith@ildtrain of
Pedi ococcus hei dppaeenti fokNoR8, skdepbsd tjad the art that various
changes and modifications can be made therein without de-

parting from the spirit and scope thereof.
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der nunber LMG P-20559, or variants thereof having essen:-_tial
correspondi ng phenotypi ¢ and/ or genotypic charac 15" terﬂ%f?hﬂ?“yzggﬁd
strains were deposited at Bel gian Coordi- nated-Collections of

M croorgani sns on 14 June 2001. 2. An isolated bacterial strain of the
genus Lacto- bacillus or Pediococcus havigg’identifying characteris- tics
conprising: 20 a) ability of colonising’anﬁ’establishing in human vagi na
upon vagi nal adm ni stration during nenstrual dis- charge, wherein said

. bacterial strain is considered es- tablished if the bacterial strainis

still present in the vagina after at |eB8#M¥wo menstrual cycles fromthe
time 25 of adm nistration, b) preservalion of genetic profile upon

repeat ed cultlvat and ervatlo of bacteri viabilit on ly
ophilisation and s 0r§8elBPE%§§ P?E%Hlﬁgc?5¥?bn Ahet ¢nge%@sé%g¢g 5t 40@6

of the Iyoph|basedlbacberpaduSCStcbb ¢i Abherahtertat keast é2dnbpthﬁaat
-18C. 3. i | e i@ t accordin cl ai erein_ said
A? 3¢ %E ge@?%&%d %oﬁ LA grou8ucong Sgl??n ?h?h ?ral%gof

bacterial strainis selected from CONsrs
LactobaC|IIusLg§§§bﬁpllQESLHaaeeraepbﬁlﬁ@d dﬁnes1hadbemdexmhﬁmE®56ﬂMGthe

strain of La@LQb@%'O'|‘Eﬁec§§‘§!a1ﬁUQ§pL59‘E‘HBQéE§1u]%'\E&§§l 98P 'ff‘?gm’%gc.nus

February 2006 33 zl| ~ under nunber e strain of Lact

fermentum LNS8S: &¥pdditedennaskefurbers LMEUPeDOBYE, PTARS6%¢t right of
Lact obaci | | ussethgpabdsLabboBici UepesEs edeHnGR] Lmug@erdé@6%££@@5@§de@nd

e 5112 o pRRHLecRsEUs A6k Duhactlely, L2t dopostfpd under, nurber
typic and/ or gehotyplLd Ghardepesiteédcsndsai gusbeni HEG Wer 205 Sigposid echet
Sk A ror PERhSE, G enbonzecl Meppio aap IR £5, MuplIRA0T 10 4

der number LMG P-20559, or variants thereof having essen-
tially correspondlng phenotypic'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




t he genus Lactobacillus or.Pedi coccus having the abilit to col oni se and
beconme established in a human vagi na, conpri'sing4he f P F ﬁ@”%@éps: a) a
bacterial sanple is collected fromthe vagiinal -+ +15 tract of a woman with a
normal , healthy vaginal flora of microorganisns, b) lactic acid producing
bacteria are selected from the vaginal s§§ﬁle of step a), c) the lactic
acid producing bacteria of step b) are " 2Q; ‘pure cultured in vitroin a
'suitable nutrient medium pro- viding at. least one isol ated bacteri al

strain, d) at |east one pure cultured bacterial strain of step ¢c) and/or a
conbi nati on ofnger| aymberwbMEaBraPPaR, sheaphsadh stepacyobscevdhsat ed as

to its abilityetReRBuf0! ORI 89 aa@pgggega gababl hahedr! AMEhe-yagsna Ltpen
vagi - nal admini stration of the. bacterial strain to a woman during her

- menstrual di s€harge, O§aFaCRBHﬁﬁlaﬂ§ﬁ|syﬂﬁaaéuSd.%Nup%edd@a@?haﬁde%¢%rof
m cr oor gani smaumbber eMe Ba2d55BaChﬁﬂl ahesktabhinobfsbeai BsotLshar gcLa@psi der ed

- blish 3 h [
The vagi ne af CBPEAE T obGt “EuoTHBASE P CRJRF oBURPBR PP i T heosr o8

adnln|stratlonaraadte)therEQﬁshamhegbassentahl$yraonreépenepng)ph®m¢— _
i splay said 80biE! unhporolonbeenaidchEraEeest abLL ahed; 458, LOiLbe, Y701 Na

is selected. Febr uar according to ¢

conpri sing a faposiked §Fe%elﬂhéﬂe?ﬁoéﬂlné§§ﬂ @ﬁélﬁgtéoﬁﬁl@ﬁr%ﬁcb@@¥erlaI
strain of stegaf)smaBdbAria g@ﬁ@lg@ggon of at. least two bacterial strains
of step is lyophil]sed. met hod, according.to claim5 conprising a
fur- therj?ost ep, vm%re%nm%Yh‘P%ag‘?roh%ojr?BbWI?geﬂ g‘i‘)%’?%“c%]r St¥REY Dacteri al

strain of Stephe)gendéOLaet@bﬂbiDaﬁsOﬁrOPedﬁboteﬂsthéMDn@yD@QIébﬁfiky
pachenal ot Sathn Tl aih vhaanf FLUR SRR CRLBRRS RGBT L
comprlslng the follow1ng sSteps:
a) a bacterial sample is collected 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.




" I's considered stable if at | east 40% of the bacteria h

bacteria over |ong periods of storage, wherein said bac i b|||ty
5§é%5u ved
viability upon |yophilisa- tion and storage of the Iyophlllsed bacteria at
- -18C for 15 at least 12 nonths. 7. A netkod according to claim5 or 6
conprising a further step, wherein at |leggt one Iyophilised, pure cul-
tured bacterial strain of step c) and/or a conbination of at |east two
| yophi | i sed bacterial strains of step_c)/, |s 20 eval uated and sel ected as
to genetic stability upon re- peated cultivation. 8. A bacterial strain of
the genus Lact obacPl| &smethopedieotdiBIhbei akgihed apPpPEysind cdl Bfse and

becone es- takhkghedeph anbuemA aegne§SHU6h@9 ARasthyahr88 Sehat 881 a 5
wherein the strain is obt ai nabl e u % d accord: |n$%to any one of

cl ai ms 4-7. QStﬁaBSCPgrFE?psF?a?ﬂdZEEo?dFﬂBb%BaE¥%?n?§ alnerath t¥he strain
is selected fbaptkhealr eupatapsbst kngpot)t he 1§bpﬁim1@édLactobaC|llus

gasseri 40, de osi ted. under the. strai
Lactoba0|h$us casel’ éu%s%Hrﬁaﬁ%%%ﬁ lnﬁhﬁilggéﬁﬁpgs??%%ru%le? ndﬁ%er LNG P-
20562, the stthem efepacwbbaecihl at Leasbntue LydpBo]ised, ppsi¢ edulmder
number LMG P‘%Q?@&ﬁg&é€e§£5§'QEQ%lhagEOQ@epcﬁi'Qﬁd?&ksgfégﬁ%l$£%£ﬂn of

deposi ted under and the strain I OCcoccus
acidil actici, 2ENL23st BegosveebiLhded hamberiaM=tradusoof oftemrfantss

t hereof 15 Feebuaﬁat890§n§55éagtﬁgde§§eﬂéI@téylgpfye@@O@Qbﬁ@rP@En@iyplc
sai d strains were de

andror gell LNBlGchanact oLl shice, oL sLual s WL, deporl Lol gl el oran
conposi.tion fbactprm@hyvaX|$oagd¢9rlbdeabﬂEQtor@¢e;n&ﬁ@feDWSS@ithmnu
urogent ol L1 ks S OUPLLBOR, <L LEASLag0E oLy AR, OBE SE L PLLSE BBSg, o
claim10 fornﬁhatbacterla 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
Pedicdccué 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 wvariants thereof




10 for vaginal admnistration. 12. A sanitary article for prophyl axis
and/or treat- nent of infections of the urogehitaLftract,FE i g at

| east one of the bacterial strains according to-any one of clains 1-3, 8
or 9. 15 13. A sanitary article accordingsto claim12, inthe formof a
tampon. 14. Use of at |east one of the bagiérial strains ac- cording to any
of claims 1-3, 8 or 9 for the productionh .of a conposition or a sanitary
article for prophylaxis 20 and/or treatment of infections of the urogenital
tract. 15. Use according to_claim14 for prophylaxis and/or treatnent of
bacteri'al vaghPAgdng efsanyielh@r chateeppafiingi Bberaeryphct drdiRyi ¥R025 30

typic characteristics, said strains were deposited at
Belgian Coordinated Collections of Microorganisms on 14
June 2001. S | ‘

5 10. A composition for prophylaxis and/or treatment
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.

11. A composition according to claim 10 formulated

10  for vaginal administration. '

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
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