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HYGIENE TISSUE COMPRISING A MICROBE-INHIBITING COMPOSITION
TECHNICAL FIELD

The present invention relates to a hygiene tissue, such as a wet wipe, dry wipe, washcloth,
patch, towelette, napkin, or the like, that comprises at least one extracellular product of at
least one probiotic bacterium and at least one of the selected additives giving a synergistic
inhibitory effect on Candida albicans or other unwanted microorganisms.

BACKGROUND OF THE INVENTION

The urogenital area har bors a complex microbial ecosystem comprising more than 50
different bacterial species (Hill et al., Scand. J. Urol. Nephrol. 1984;86 (suppl.) 23-29). The
dominating species for fertile women in this area are lactic acid producing bacteria belonging
to the genus Lactobacillus. These lactic acid producing members are important for retaining
a healthy microbial flora in these areas, and act as probiotic bacteria with an antagonistic
effect against pathogenic microbial species. Lactic acid producing bacteria inhibit growth and
colonization by other microorganisms by occupying suitable niches for colonization, by
forming biofilms and competing for available nutrients, thereby excluding colonization by
harmful microorganisms. Also, the production of hydrogen peroxide, specific inhibiting
substances, such as bacteriocines, and organic acids (including lactic acid and acetic acid)

that lower the pH, inhibit the growth and colonization by other microorganisms.

The microbial ecosystem of a healthy individual can be disturbed by the use of antibiotics,
during hormonal changes, such as during pregnancy or use of contraceptives with estrogen,
during menstruation, after menopause, in people suffefing from diabetes etc. Also,
microorganisms may spread from the anus to the urogenltal area, this results in a
disturbance of the normal microbial flora and leaves the |nd|v1dual susceptible to microbial
infections such as vaginitis, candida infections, urinary tract infections and skin infections.
Microorganisms commonly associated with these kinds of infections belong to the “gen.era
Escherichia,E nterococcus,P seudomonas,P roteus, Klebsiella,S treptococcus,
Staphylococcus,Gardnerella and Candida. Women are at particular risk due to their shorter
distance between the anus and the urogenital tract; specially at risk are young women, who
not yet have a well developed microflora in the urogenital area and older women, who in
most cases no longer have a protective flora.

Similarly to the urogenital area, the skin is colonized by an array of organisms, which forms
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its normal flora. The numbers and identity of the organisms vary between different skin sites.
This, together with the skin's structural barrier, provides the host with an excellent defense
against invading microbes. The number of bacteria on the skin varies from a few hundred per
cm? on the arid surfaces of the forearm and back, to tens of thousands per cm? on the moist
areas such as the axilla and groin. This normal flora plays an important role in preventing
foreign organism s from colonizing the skin, but it to needs to be kept in check, in order to

avoid skin infections.

Staphylococcus aureus is the most common cause of minor skin infections, such as boils or
abscesses, as well as more serious post-operative wound infection. Treatment involves
drainage and this is usually sufficient for minor lesions, but antibiotics may be given in

addition when the infection is severe and the patient has fever.

Toxic shock syndrome is a systemic infection caused by S. aureus strains which produce
toxic shock syndrome toxin. The disease came to prominence through its association with
tampon use by healthy women, but it is not confined to women and can occur as a result of

S. aureus infection at non-genital sites.

Other common skin infections are caused by Streptococcus pyogenes (group A
streptococci). The organisms are acquired thro ugh contact with other people with infected
skin lesions and may first colonize and multiply on normal skin prior o invasion through

minor breaks of the epithelium and the development of lesions.
Treatment with penicillin or erythromycin may be necessary to combat the infection.

Candida likes skin sites which are moist and warm and also rapidly colonizes damaged skin.
Hence, the relative dryness of most areas of skin prevents the growth of Candida, which
therefore are found in low numbers on healthy skin. Candida also colonizes the oral and
vaginal mucosa and over-growth may result in disease in these sites. C.albicans is
associated with diaper dermatitis. A study has shown that C. albicans induced lesions are
remarkably influenced by pH, a lower skin pH giving less lesions (B. Runeman,Acta Derm
Venereol 2000 ; 80; 421-424).

One way to reduce the problems with the kind of infections described above is to have a
good personal hy giene. However, excessive use of cleaning agents not only decreases the
amount of harmful microbes, but can harm the beneficial microbial flora, again render it

susceptible for pathogenic species to colonize and cause infections. Alternatively,
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administration of lactic acid producing bacteria to the urogenital area and the skin, in order to
out-compete pathogenic species and facilitate reestablishment and maintenance of a
beneficial microbial flora in these areas, has been found to be a successful means to treat
and prevent microbial infections

It has been suggested that lactic acid producing bacteria can be delivered via a absorbent
products, such as diapers, sanitary napkin, incontinence guards, panty liners and tampons,
as described in, for example, WO 92/13577, WO 97/02846, WO 99/17813, WO 99/45099
and WO 00/35502. However, absorbent articles may not always be an optimal administration
route, since carrying of an absorbent article often is apprehended as uncomfortable,
indiscrete and warm. This administration route can also be inconvenient as repeated
administration of lactic acid producing bacteria is often necessary to retain the efficacy of the
treatment or the preventative effect. Also, these products cannot be used for delivery of the
bacteria to other regions of the body than the urogenital area. Therefore, for some
applications it can be more convenient to administer lactic acid producing bacteria by other
means than absorbent products. A second problem with the administration of lactic acid
producing bacteria via absorbent articles relates to the manufacturing of such products, since
all possible variants and sizes of the product have to be supplied with the bacteria. Therefore
the administration via a product that could be used without individual adjustments could
provide a manufacturing advantage over the absorbent products .

It has also been suggested to delivering the lactic acid producing bacteria via hygiene tissue
that allows both cleaning and caring of the skin and urogenital area and delivery of probiotic
lactic acid producing bacteria, for example, WO 04/060416.

A major problem with providing products intended to be used for transfer of lactic acid
producing bacteria, is that the bacteria have to retain viability during transport and storage of
the products. Lactic acid producing bacteria rapidly lose viability under semi-moist conditions,
and it is therefore important that the bacteria are not exposed to moisture during storage.
One way to partly overcome this problem in absorbent products provided with lactic acid
producing bacteria has been to supply the products with the bacteria, drying said products to
remove most of the moisture in them and providing the product in moisture impervious
packages (W099/17813).

WO 00/61201 discloses a sanitary product containing an effective amount of a viable, non-
pathogenic, probiotic bacteria, such as Bacillus coagulans, or an extracellular product
thereof.
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EP 1140226 describes the combination of a pH regulating substance in the form of a partially
neutralized superabsorbent material with lactic acid-producing bacteria.

In view of the prior art there is still a need for hygiene tissues with an improved prebiotic

and/or probiotic effect, which hygiene tissues are easy to store and trans port.

SUMMARY OF THE INVENTION

In view of this prior art it is an object of the present invention to provide a hygiene tissue
comprising a microbe-inhibiting composition with an enhanced effect. It is also an object of
the present invention that said hygiene tissue comprising a microbe-inhibiting composition
easily transported and stored w ithout the microbe-inhibiting composition losing its micro-flora

balancing and health prom oting function

The above defined problems are solved by the present invention by a hygiene tissue such as
a wet wipe, dry wipe, washcloth, patch, towelette, napkin, and the like comprising a microbe-
inhibiting composition comprising an extracellular product of at least one probiotic bacterium

and at least one additive in the form of an organic acid, having a pKa value not exceeding

5.5, and/or a salt thereof, giving a synergistic prebiotic effect.

In one aspect said pKa value do not exceed 5.

According to the present inventi on said microbe-inhibiting extracellular product is a

supernatant obtained by filtration or centrifugation of a culture of a probiotic bacterium.

In one embodiment said microbe-inhibiting composition is substantially free from probiotic
bacteria, the probiotic bacteria are preferably not present in an amount higher than 100
CFU/ml and more preferably not higher than 10 CFU/mI.

In one embodiment of the invention said microbe-inhibiting composition comprises at least
one probiotic bacterium, an extracellular product of at least one probiotic bacterium and at
least one of said additives.

In one aspect of the invention the probiotic bacterium is a lactic acid producing bacterium.

In a further aspect of the invention the lactic acid producing bacterium is Lactobacillus
plantarium LB 931. In one other aspect of the invention the lactic acid producing bacterium is
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Lactobacillus fermentum Ess-1. In a further aspect of the invention the lactic acid producing
bacterium is a combination of Lactobacillus plantarum LB 931 and Lactobacillus fermentum
Ess-1.

In one aspect of the invention said additive is chosen from acetic acid, propionic acid, lactic
acid, ascorbic acid, phenylalanine, citric acid, butyric acid, valeric acid, capronic acid,
succinic acid and/or a salt thereof. Preferably said additive is chosen from acetic acid,
propionic acid, lactic acid, phenylalanine, citric acid or succinic acid, ascorbic acid, and/or a
salt thereof. Most preferably said additive is chosen from ascorbic acid, acetic acid, propionic

acid, succinic acid and/or a salt thereof.

In another aspect of the invention said salt is a sodiumsalt; preferably sodium propionate or

sodium acetate.

Since the microbe inhibiting composition of the invention combining an extracellular of a
probiotic bacterium and an additive gives an unexpected synergistic effect in inhibition of
pathogenic microorganisms, a hygiene tissue according to the invention comprising this
microbe inhibiting composition has an enhanced prebiotic effect. In addition a hygiene tissue
of the present invention is easy to transport and store without the microbe inhibiting

composition losing its beneficial properties.

DESCRIPTION OF THE DRAWINGS

Fig 1. shows the growth of C. albicans in extracellular product of LB 931 with addition (50mM)
of different acids/salts.

Fig. 2a. shows the growth of E.coli in extracellular product of LB 931 with addition (50mM) of
different acids/salts.

Fig. 2b. shows the growth of S. Saprofyticus in extracellular product of LB 931 with addition
(50mM) of different acids/salts.

Fig. 3a. shows the growth of Candida albicans when extracellular product of the
Lactobacillus fermentum Ess-1 was combined with the additive ascorbic acid.

Fig. 3b. shows the growth of Candida albicans when extracellular product of the
Lactobacillus fermentum Ess-1 was combined with the additive propionic acid.

Fig. 4-6 show perspective views of hygiene tissues according to the present invention.

DEFINITIONS
Probiotics/probiotic in the present context relates to live microorganisms that confer a health

benefit when administered in adequate amounts to a host.
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By lactic acid producing bacteria is a meant bacterium producing lactic acid. Preferred lactic
acid producing bacteria for the object of the present invention include bacteria from the
genera Lactobacillus,Lactococc us and Pediococcus. Preferably the selected bacterium used
is from the species Lactococcus lactis,Lact obacillus fermentum, Lactobacillus rhamnosus,
Lactobacillus acidophilus or Lactobacillus plantarum. More preferably the bacterial strain is
selected from Lactobacillus plantarum or Lactobacillus fermentum.E ven more preferably the
lactic acid producing bacterium is Lactobacillus plantarum 931 (deposition No. (DSMZ): DSM
11918) and Lactobacillus fermentum Ess-1 (deposition No. (DSMZ): DSM 17851).

Prebiotics/prebiotic in the present contexts relates to substances that promote a balanced

micro flora when administered in adequate am ounts to a host. Examples are nutrients for

probiotic bacteria, substances that promote adhesion to the host for probiotic bacteria, pH-
regulating substances and extracellular products from probiotic bacteria.

By microbe-inhibiting is meant the inhibition of growth, colonization and/or survival of other

microorganisms.

By extracellular product is meant products secreted in cultures of probiotic bacteria which
extracellular products have an antimicrobial effect. The extracellular product is obtained from
the bacterial cell cultures by e.g. filtration, centrifugation, or both of these, and the resulting
supernatant com prising the extracellular product posses ses antimicrobial activity useful in a

microbe-inhibiting composition.

By “hygiene tissue” is meant any device for wiping, cleaning and caring of the skin and the
urogenital area which also can be used to deliver a microbe-inhibiting composition to these

areas, for instance a wet wipe, dry wipe, washcloth, patch, towelette, napkin, and the like.

By lipid is in the present context m eant substances that are insoluble in water but soluble in

an organic solvent.

DETAILED DESCRIPTION

An object of the present invention is to provide hy giene tissues, suitable for wiping, cleaning
and caring of the skin and the urogenital area and sim ultaneously release a microbe-
inhibiting composition that is to be transferred to the skin
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The present invention pertains to solve the problem of growth, colonization and/or survival of
pathogenic microorganisms in the urogential area and on the skin by using said hygiene
tissue. This problem is in the present invention solved by applying a microbe-inhibiting
composition comprising an extracellular product of at least one probiotic bacterium and at
least one additive, in the form of an organic acid, having a pKa value not exceeding 5.5

and/or a salt thereof, to a hygiene tissue.

By combining said additive with said extracellular product a surprisingly large increase in the
inhibition of Candida albicans and several other microorganism such as for example E.coli

and S. Saprofyticus is obtained.

It should be noted that of course a combination of two or more probiotic bacterial strains may
be used to produce the extracellul ar product of the invention. Also it is of course possible to
use a combination of at least two baterial strains in 2 microbe-inhibiting composition of the

invention.

Figure 4 to 6 shows preferred embodiments of a hygiene tissue 1 containing the microbe-
inhibiting composition 8. The hygiene tissue 1 provided can be composed of a matrix
comprising any natural or synthetic fiber, such as rayon, cellulose, regenerated cellulose,
polyester, polyolefine fibers, textile and the like, or foam, nonwoven, felt or batting, or
combinations thereof.

It is understood that the hygiene tissue described above and show n in the drawings only
represents non-limiting examples and that the present invention is not limited thereto, but can

be used in any type of hygiene tissues as defined above.

In one embodiment of the present invention w hen the microbe-inhibiting composition
comprises said extracellular product and said addi tive, said composition is substantially free
from probiotic bacteria. It is noted that it is extremely difficult to manufacture a composition
that is totally free from probiotic bacteria, therefore it is preferably not present in an amount
higher than 100 CFU/m| and preferably not higher than 10 CFU/ml. This composition has the
advantage of less stringent storage requirements since the extracellular product is more

durable than the live microorganism.

In another embodiment of the invention said microbe-inhibiting composition comprises at
least one probiotic bacterium, an extracellular product of at least one probiotic bacterium
and at least one of said additives. In this embodiment when said microbe-inhibiting
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composition also comprises at least one probioti ¢ bacteria the effect is said to be prebiotic

and probiotic.

The probiotic bacteria which are suitable for use in the present invention produce in most
cases acid and are in all cases non-pathogenic. There are many suitable bacteria identified
herein below, although the invention is not limited to currently known bacterial species and
strains as long as the above function and the objectives of the probiotic bacteria are fullfilled.

An important characteristic of the probiotic lactic acid producing bacteria is their capability to
produce lactic acid and in some cases also other acids, said acids increases the acidity of
the skin mucosa which helps in preventing the grow th, colonization and survival of undesired
fungi and bacteria. Thus, by the mechanism of acid production, these probiotic bacteria
inhibit the growth of competing and harmful bacteria and fungi. Further im portant
characteristics of said bacteria is their ability to produce hydrogen peroxid e and other
microbe inhibiting substances and also their ability to adhere to cell surfaces and thereby

prevent adhesion of other harmful bacteria and fungi to these surfaces.

Typical lactic acid-producing bacteria usef ul in a microbe-inhibiting composition of this
invention are all members of the Lactobacillus, Lactococcus or Pediococcus, which are
efficient acid producers, and also i ncluding non-pathogenic members of the Bacillus genus,
all members of the Bifidobacterium genus, and Pseudomonas limbergii, although certain

species are especially preferred as described below .

Preferred members of the Lacfobacillus genus include Lactobacillus acidophilus,
Lactobacillus bulgaricus, Lactobacillus casei, Lactobacillus cereale, Lactobacillus delbrukeii,
Lactobacillus fermentum, Lactobacillus gaserii, Lactobacillus jensenii, Lactobacillus
plantarum, Lactobacillus rhamnosus, Lactobacillus salivarius, Lactobacillus thermophilus,
Lactobacillus paracasai sp. paracas ai, Lactobacillus crispatus, Lactobacillus helveticus,
Lactobacillus lactis, and the like.

Particularly preferred is the novel bacterium Lactobacillus fermentum Ess-1 and
Lactobacillus plantarum LB 931. LB 931 has previously been found valuable for preventing
and/or treating urogenital in fections as it inhibits growth of a large number of pathogenic
microorganisms, in e.g. EP1060240. Lactobacillus fermentum Ess-1 (deposition No. (DSMZ):
DSM 17851) was deposited according to the B udapest Treaty at Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (Mascheroder Weg 1b, D-38124 Braunschweig)
(depositor Essum AB, Box 3160, SE 90304 Umea, Sweden, deposited on January 6, 2006).
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It should be noted that although in the exam ples below where only two Lactobacilli strains
have been used, these bacterial strains should only be seen as a model for probiotic bacteria
useful in the practice of the present invention. Therefore the below examples should not be
seen as limiting for the present invention. It is intended that any lactic acid producing species

of probiotic bacteria may be used in the composition.

The extracellular product of the present invention is obtained from a bacterial culture.
Bacteria suitable for the present invention secrete products having antimicrobial activity
which is useful for the objectives of the present invention. In order to obtain the ext racellular
products, cell cultures are harvested as described below and the supernatant is obtained by
centrifugation or filtration or both. The thus obtained supernatant has a microbe inhibiting
activity due to extracellular products comprised therein. An example of how the extracellular

product may be prepared is described under E xample 3.

The extracellular product may be in the form as when obtained directly from a bacterial
culture but it is also possible to concentrate and/or purify the supernatant further. By
purification is meant that some of the microbe-inhibiting substances are is olated by for
example chromatography, crystallisation or distillation and used separately or in combination
with other isolated substances.

The additive which is added to the probiotic bacteria and/or to the extracellular product in the
present invention is in the form of an organic acid or a salt thereof. When choosing said
additive this should of course be made from a product safety point of view. The organic acids
or the corresponding salts should be of such nature that when applying them onto a sanitary
article they should not cause any skin irritation to the user of the hygiene tissue, therefore the
pKa of the organic acid, when the measurement are performed in water at 25 C°, should
preferably not be lower than 2. If the pKa values instead are too high, the organic acids or
the salts thereof will mainly be in their acid forms. This means that the additive will not be
sufficiently dissociated into a hydrogen ion and its deprotonated, anionic form, which is
believed to be a prerequisite in order to obtain said synergistic microbe-inhibiting effect with
the probiotic bacterium and/or the extracellular product thereof. Therefore the pKa value for
the organic acid suitable for the present invention should be lower than 5.5, preferably lower
than 5. If the organic acid suitable for the present inventio n have more than one pKa value,

at least one of these values should be lower than 5.5, preferably lower than 5.
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When the extracellular product is in the form of a supernatant, the solubility of these organic
acids or the corresponding salts should be sufficiently high so that said additive can be

dissolved in the supernatant.

In a preferred embodiment of the present invention the additive is chosen from acetic acid,
propionic acid, lactic acid, ascorbic acid, phenylalanine, citric acid, butyric acid, valeric acid,
capronic acid, succinic acid and/or a salt thereof. Preferably said additive is chosen from
acetic acid, propionic acid, lactic acid, ascorbic acid, phenylalanine, citric acid or succinic
acid, and/or a salt thereof. Most preferably said additive is chosen from ascorbic acid, acetic

acid, propionic acid, succinic acid and/or a salt thereof.

In one embodiment of the invention the salt is a sodium salt. Especially preferred salts are

sodium propionate and sodium acetate.

The product typically comprise about 0,5-100 m| and preferably contains 1-10 mi of the
extracellular product.

Said additive is typically added with a final concentration of 5 -100 mM to the the extracellular
product.

If the hygiene tissue further comprises probiotic bacteria, these are ty pically provided in
amounts of about 10° - 10" CFU of viable probiotic bacteria per hygiene tissue. Typically the
bacteria are in the form of cells or spores which are provided in a suspension.

These amounts can however vary depending on the specific application, product formulation

and intended use.

The microbe-inhibiting composition may be directly applied to the hygiene according to the
invention or provided in a pharmaceutically acceptable carrier which may enhance the
transfer of the microbe-inhibiting composition, examples of such includes lipids. Examples of
lipids suitable for the present invention include petroleum derived lipids, such as paraffinum
liquidum (mineral oils, paraffin oils, and vaseline oils), petrolatum (vaseline and petroleum
jelly), cera microcrystallina, ozokerite, ceresine and paraf fins. Alternatively, synthetic lipids,
such as dimethicone, cyclomethicone and silicone esters, such ascetearyl methicone can be
used. A third alternative is to use animal-or plant-derived lipids, which usually are

triglycerides.

In one preferred embodiment the microbe inhibiting composition is in the form of a

suspension, said suspension may be applied directly to the sanitary article by impregnation,
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spraying, printing or the like, whereafter the hygiene tissue may be dried, by for e.g. heat

drying.

In another preferred embodiment the microbe-inhibiting composition is in the form of a
powder. The powder may be mixed into said pharmaceutically acceptable carrier or be
directly applied to the hy giene tissue as a powder. In the case where the powder is mixed
into a pharmaceutically acceptable carrier, this mixture may be applied to the hygiene tissue
by impregnation, spraying, printing or the like, whereafter the hygiene tissue may be dried. A
delivery device, meaning a separate pocket attached to the hygiene tissue is also a possible

way of deliver said microbe-inhibiting composition.

The powder according to the above may be obtained by evaporating the above discussed
suspension such as by heat drying, convective drying, spray drying, freeze drying, or the like.
It may be necessary to further mould the dried microbe-inhibiting composition in order to

obtain a fine powder. The probiotic bacteria are preferably freeze dried.

In one preferred embodiment the hygiene tissue may be a dry hygiene tissue, meaning that
the hygiene tissue either comprises the microbe-inhibiting composition as a powder or that
the hygiene tissue has been dried after the application of the suspension containing the
microbe-inhibiting composition. In this case the hygiene tissue is intended to be wetted
before use and the solubility of the additive should therefore be of such nature that the

additive rapidly comes into solution when contacted by for e.g. water.

In a further preferred embodiment the hygiene tissue may be a wet hygiene tissue, meaning
for e.g. that the hygiene tissue is impregnated with either the above suspension or the

pharmaceutically acceptable carrier comprising the microbe-inhibiting composition.

When the hygiene tissue comprises live probiotic bacteria the bacteria m ust be protected
from moisture. The sanitary article may therefore be hermetically enclosed in a moisture-
impervious package. WO 00/76878 gives an example of such a moisture impervious
package. Another example of how the bacteria can be protected is by the use of a delivery
system as exemplified in for example WO 02/28446.

The present invention also aims to decrease the problems with retaining the effect during
storage. Since all the effect in some embodiments and at least parts of the effect in other
embodiments comes from a composition containing substantially no living organisms, the
problem of keeping the micro-organism viable and thus functional is eliminated.



10

15

20

25

30

35

WO 2008/060199 PCT/SE2006/001312

12

The prior art discloses absorbent articles only comprising probiotic bacteria or extracellular
products thereof. However the microbial inhibiting effect, especially against Candida and the
transfer of the probiotic bacteria from the sanitary article to the wearer, is not always
completely satisfying, there are also many problems to overcome when producing and
storing sanitary products containing viable microorganism

One advantageous way of providing the hygiene tissue according to the present invention is
therefore as a kit together with an absorbent article. Regular use of absorbent article has an
impact on the uro-genital microclimate, which may lead to an imbalance in the urogenital
microflora. The addition of a microbe-inhibiting composition may improve this balance. Since
regular users of absorbent articles may be at extra risk and since changing of the absorbent
article occurs at regular times this could be an effective way of reaching a target group and
establishing a routine for administrating the microbe-inhibiting composition.

Another possibility is to deliver said microbe-inhibiting composition separately in a form which
is convenient to apply directly to a hygiene tissue by the user, for example in its liquid form,
as a powder, dispersed in a lotion, dispersed in oil. The supply means for said microbe-
inhibiting composition could be a spray, a roll-on device, a tube, a bottle, an am poule, a strip
or a stick.

In a still further aspect of the invention the microbe-inhibiting composition is used in

combination with the hygiene tissue according to the invention.

Another aspect of the invention is to preparing a hy giene tissue comprising applying said
microbe-inhibiting composition to said hygiene tissue.

EXPERIMENTAL SECTION

Test 1

The purpose of this test was to determine whether selected additives affect the growth of
Candida albicans and if an improved growth inhibition can be achieved when they are added
to the extracellular products of Lactobacillus plantarum, LB 931. The additives used in this
test were ascorbic acid, citric acid, phenylalanine, acetic acid, propionic acid and sodium
propionate.
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Method
Yeast strain
A clinical isolate of Candida albicans (designated C. albicans 702) was used as test strain. It

was isolated from the vagina of a woman with vaginal candidiasis.

Control
As control pure dMR Ss broth (MRS broth without addition of sodium acetate) was used. A
specified volume was transferred to wells of a micro titre plate and was let to air dry (45°C

minimum of 20 hrs).

Extracellular product (E CP)

Cultures of LB 931 grown in dMRSs broth were centrifuged to pellet the cells and sterile
filtered using a 0,22um filter (Millipore filter, Bedford, USA) in order to obtain the LB 931
supernatant comprising the LB 931 extracellular product. A specified volume of sterile filtered
supernatant was transferred to wells of a micro titre plate and was let to air dry (45°C
minimum of 20 hrs) and thereafter resuspended in steril e distilled water to a concentration

three times higher and 200l were transferred to 96-wells micro titre plates.

Extracellular product with additive

The additives were added to a final concentration of 50mM to tubes containing the sterile
filtered supernatant of LB 931. A specified volume was transferred to wells of a micro titre
plate and was let to air dry (45°C minimum of 20 hrs) and thereafter resuspended in sterile
distilled water to a concentration three times higher (i.e. the volume of the sterile distilled
water is about one third of the specified volume before air drying) and 200pl w ere transferred

to 96-wells micro titre plates. N

Broth with additive

The additives were added to a final concentration of 50mM in dMRSs broth. pH was adjusted
to the same pH-value as in the extracellular product with additive for the respective additive.
A specified volume was transferred to wells of a micro titre plate and was let to air dry (45°C
minimum of 20 hrs) and thereafter resuspended in steril e distilled water to a concentration

three times higher and 200l was transferred to 96-wells micro titre plates.

Candida was added to a final concentration of ~10* cells per well and the micro titre plate
was incubated at 37°C for 24 hrs.
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pH for the different additives varied between 3,4+0,2. The pH for broth with additive and
extracellular product with additive was always the same.

The test was blinded so that there could be no preconceiv ed opinions colouring the resuits.
The inhibition of Candida was evaluated and graduated, by two persons using a template, on
a scale from five to zero based on visual observations of turbidity with a calculated mean
value being presented. Wells containing strong growth of Candida in pure dMRSs-broth was

graduated as five, while wells with no visual growth were graduated as zero.

Results

As can be seen in Fig. 1 very few additives themselves proved to have an effect on the
growth of Candida although the pH was very low. The extracellular product of LB 931 was
effective in the inhibition of Candida. This effect was surprisingly enhanced by the addition of
the additives to the extracellular products of LB 931. For all additives in combination with the
extracellular product of LB931, a very good growth inhibiting effect was achieved. The best
effect was achieved when propionic acid was added to the extracellular product of LB931 (no
growth at all).

Test 2

The purpose of these tests was to determine whether selected additives affect the growth of
bacteria and if an improved growth inhibition can be achieved when they are added to the
extracellular products of Lactobacillus plantarum, LB 931. The additives used in this test

were sodium acetate, succinic acid, sodium propionate, acetic acid.

Method

Bacterial strains

Clinical isolates of E. coli (designated E. coli 1) and Staphylococcus saprophyticus (S.
saprophyticus 1) were used as test strains. They were isolated from the genital tract in

women with urinary fract infections.

Control

As a control pure dM17s broth (M17 broth modified by addition of MnSOj4 (final conc. 0,04
g/l), MgSO0; (final conc. 0,2 g/l) and glucos e (final conc. 20 g/l) was used. 2001 was added to
96-wells micro titre plates.
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Extracellular product (E CP)

Cultures of LB 931 grown in dM17s broth were centrifuged to pellet the cells and sterile
filtered using a 0,22um filter (Millipore filter, Bedford, USA) in order to obtain the LB 931
supernatant comprising the LB 931 extracellular product. 200pl were transferred to 96-wells

micro titre plates.

Extracellular product with additive
The additives were added to a final concentration of 50mM to tubes containing the sterile

filtered suspension of LB 931. 200pl was transferred to 96-wells micro titre plates.

Broth with additive
The additives were added to a final concentration of 50mM in dM17s broth. 200l were

added to 96-wells micro titre plates.

10p1 of an over-night culture of E.coli resp. S. saprophyticus, both diluted 100x, were added
to the wells in the micro titre plate which was incubated in 37° C over night.

pH was adjusted to 6,9 in all trials.

The test was blinded so that there could be no preconceiv ed opinions colouring the results.
The inhibition of E. coli resp. S. saprophyticus was evaluated and graduated, b y two persons
using a template, on a scale from five to zero based on visual observations of turbidity with a
calculated mean value being presented. Wells containing strong growth of E. coli resp. S.
saprophyticus in pure dM17 s-broth was graduated as five, while wells with no visual growth

were graduated as z ero.

Resulits

As can be seen in Fig. 2A none of the tested additives alone proved to have an effect on the
growth of E. coli. The extracellular product of LB 931 was effective in the inhibition of E. col.
This effect was surprisingly enhanced by the addition of the additives to the extracellular
products of LB 931, For all additives in combination with the extracellular product of LB931, a
very good growth inhibiting effect was achieved.

As can be seen in Fig. 2B none of the tested additives alone proved to have an effect on the
growth of Staphylococcus saprophyticus. The extracellular product of LB 931 was effective in
the inhibition of Staphylococcus saprophyticus. This effect was surprisingly enhanced by the
addition of the additives to the extracellular products of LB 931. For all additive s in
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combination with the extracellular product of LB 931, a very good growth inhibiting effect was

achieved.

Test 3
The purpose of this test was to evaluate the enhanced inhibition of Candida albicans when
extracellular product of the Lactobacillus fermentum Ess-1 was combined with the additives

ascorbic acid or propionic acid.

Method

Ess-1 was grown to stationary phase in dMRSs broth (MRS broth without addition of sodium
acetate). The bacterial culture was centrifuged to pellet the cells and sterile filtered using a
0,22um filter (Millipore filter, Bedford, USA) whereupon the supernatant ¢ omprising the
extracellular product was obtained. Propionic acid and ascorbic acid were added to a final
concentration of 50mM to tubes containing the extracellular product. The filtrate was pH
adjusted to the pKa-value for respective acid (4,2 for ascorbic acid and 4,87 for propionic
acid) and 200ul were transferred to wells of a 96-wells micro titre plate. C. albicans was
added to a final concentration of ~5x10* CFU ml” to each wells. The plates were incubated
for 20 hours at 37° C and the growth was evaluated and graduated, by two persons using a
template, on a scale from five to zero based on visual observations of turbidity with a
calculated mean value being presented. Wells containing strong growth of Candida in pure
dMRSs-broth was graduated as five, while wells with no visual growth were graduated as

Zero.

Results

An unexpected increased inhibition was obtained when the supernatant from Ess-1 was
combined with either ascorbic acid or propionic acid as can be seen in Fig. 3A and 3B

respectively.

Test4
The purpose of this test was to evaluate the enhanced Candida inhibition from Na-acetate in

combination with growing cells of Lactobacillus plantarum LB 931.

Method
Two plates were made with M17 agar and two with MRS agar. MRS medium (developed by
De Man, Rogosa and Sharpe), is a growth medium commonly used for Lactobacillus. MRS

agar from Merck contains 5 g sodium acetate per litre agar. M17 (Oxoid) is a similar
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commercial substrate for Lactobacillus but without the addition of sodium acetate. The agars

were prepared as d escribed on the packages.

Lactobacillus plantarum LB931 was cultivated in MRS broth in 37°C with 5 % CO, for 24
hours. Candida albicans 702 was cultivated in M17 broth at 37°C for 24 hours.

Holes (@ 10 mm) were punched in the plates and filled with 250ul plugs of agar mixtures
containing ~107 LB 931 in MRS agar). The plates were left for 30 minutes and then incubated
24 hours at 37°C with 5 % CO,. Overnight culture of C. albicans in M17 broth was diluted 10
times and 100ul was spread on the surface of each plate. The plates were then incubated for

24 hours at 37°C. As controls, holes (& 10mm) were filled with only MRS agar.

The plates were evaluated in respect to Candida growth inhibition. Zones around the plugs

with no growth of Candida were measured (& mm).

Results

The sizes of the zones can be seen in Table 1

Table 1:

Agar in the | Plug with Plug with

Petri dish only agar (& | LB931 (&
mm) mm)

MRS agar 0 18.8

M17 agar 0 0

MRS agar 0 18.1

M17 agar 0 0

LB 931 grew well in all plugs where LB 931 had been ino culated. There were no zones
without growth of Candida on the plates with M17 agar. On the MRS agar plates there were

clear zones around the LB 931 plugs but no zones around the plugs with only agar.

LB 931 was applied in quite low amounts to the plates, which may explain why substantially
no inhibition of Candida was seen on the M17 agar plates. This however indicates the
efficient inhibition of Candida due to the sy nergistic effect of LB 931 and the additive, in this
case sodium acetate comprised in the MRS medium.
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EXAMPLES
The following examples related to this invention are illustrative and should not, of course, be

construed as specifically limiting the invention.

Example 1: Isolation and typing of Ess-1
The initial purpose of this study is to isolate and type a Lactobacillus strain that inhibit the
growth of Candida albicans and Candida glabrata to a large extent compared to other

Lactobacillus strains.

Method
Yeast strains
Clinical isolates of Candida albicans and Candida glabrata were used as test strains. These

were isolated from the vagina of women with vaginal candidiasis and from healthy females.

Screening l.

About 140 Lactobacillus strains, originating from human skin, throat, teeth, baby faeces,
vegetables and seeds were cultured in MRS broth and stamped onto MRS agar plates. The
agar plates were incubated under anaerobic conditions at 37°C. Additionally, SAB
(Sabouraud) agar (LAB M, Bury, UK) was poured onto the MRS agar and was allowed to
congeal. C. albicans culture was seeded onto the agar and the plates were incubated
aerobically at 37°C. A visual evaluation of the inhibition was done. Strains inhibiting C.
albicans equally or to a greater extent than the reference strain Lactobacillus plantarum

LB931 were selected for further screening (screening ll).

Screening Il.

Suspensions of lactobacilli grown in dMRSs broth (MRS broth without addition of sodium
acetate) were centrifuged and sterile filtered. The filtrate is henceforth called Lactobacillus
Cell-free Filtrate, LCF. A specified volume was transferred to wells of a micro titre plate and
was let to air dry and thereafter resuspended in sterile distilled water to a concentration three
times higher and transferred to 96-wells micro titre plates. Candida was added to all vials
(three isolates of C. albicans and C. glabrata,re spectively, were used). The inhibition was
evaluated by visual observation of turbidity and graduated by two persons using a tem plate
on a scale from five to zero. The wells containing strong growth of Candida sp. in pure
dMRSs-broth was graduated as five, while wells with no visual growth were graduated as

Zero.
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API typing and genetic typing

Identification to the species level was done using the API 50 CHL system (bioMérieux,
France), following the manufacturer’s instructions. Data from the fermentation tests were
analysed using API Lab Plus software. Genetic typing was done by DSMZ (Deutsche
Sammlung von Microorganismen und Zellkulturen GmbH) by partial sequence analysis of the
16S rRNA.

Results

All strains were evaluated according to the grow th inhibition capacity against C. albicans in
screening |. 23 Lactobacillus strains with results comparable or exceeding the one for LB931
were selected for screening Il. Out of those 23 Lactfobacillus strains, three were reference

strains and a majority of the strains had been isolated from the oral tract.

Ess-1 proved to have a com prehensive capacity to inhibit growth of Candida. No one of the
tested Lactobacillus strains was similar to the activity of Ess-1 regarding the effect on both C.
albicans and C. glabrata. The carbohydrate fermentation pattern and the genetic ty ping for

Ess-1 showed that it belongs to the Lactobacillus fermentum species.
Characterization of Ess-1

16S rDNA from strain Ess-1 (DSM 17851) was analysed by DSMZ (Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH) by direct sequencing of about 450 nucleotides of
PCR-amplified 16S rDNA. Genomic DNA extraction, PCR mediated amplification of the 16S
rDNA and purification of the PCR product was carried our as previously described (Rainey,
F.A. et al. Int. J. Sys. Bacteriol. 1996(46):1088- 1092). Purified PCR products were
sequenced using the CEQ™DTCS-Quickstart Kit (Beckamn Coulter) following the
manufacturers instructions. Sequence reaction products w ere electrophoresed using the
CEQ™8000 Genetic Analysis System.

The resulting sequenc e data was put into the alignment editor ae2 (Maidak, B.L. et al. Nucl.
Acids Res. 1999(27):171-173), aligned manually and compared with representative 16S
rRNA gene sequences of organism belonging to the Firmicutes (Maidak, B.L. et al.). For
comparison 16S rRNA sequences were obtained from the EMBL. data base or RDP (Maidak,
B.L. etal.).

As a result of this analysis the following table 2 lists those organisms, whose 16S rRNA gene
sequences show the highest similarity values compared to the 16S rDNA sequence of Ess-1.
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Table 2
Strain % 168 rRNA gene sequence similarity to
Ess-1
Lactobacillus fermentum ATCC 14931 99.3
Lactobacillus fermentum KRM 99.0
Lactobacillus malefermentans DSM 5705 | 85.5
Lactobacillus rossiae ATCC BAA-822 88.9
Lactobacillus suebicus DSM 5007 86.9
Lactobacillus vaccinostercus DSM 20634 | 87.2

The partial 16S rDNA gene sequence of strain Ess-1 shows highest similarity to
Lactobacillus fermentum. Consequently strain Ess-1 may represent a strain of Lactobacillus

fermentum, but may as well represent a new species within the genus Lactobacillus.

Example 2: Production of Probiotic Lactobacillus.

In laboratory scale: a sterile vessel with ex. MRS broth is inoculated with a pure inoculate of
the desired lactobacillus strain. Broth with bacteria is incubated over night in 37 C° and
preferably with an atmosphere of 5% CO,. Cells may then be washed using centrifugation
and sterile saline. Protective sugar, starch or proteins may be added and the cell-mass

freeze-dried and milled.

fn production scale, the working sead lot is fermented in different steps up to production
scale. The production is controlled and optimised for the specific strain to be produced. After
fermentation the culture is washed and/or only concentrated using cross-flow microfiltration
or centrifugation. Protective substances according to the above are added and the cells can

be freeze-dried and milled or spray-dried.

Example 3: Production of extracellular product from e.g. Lactobacillus

In laboratory scale the overnight culture of the probiotic strain is produced as in Example 2.
After filtration or centrifugation the supernatant is collected. The supernatant may be
concentrated by evaporation or completely dried for ex. convective drying in dry air, freeze,

drying or spray-drying.
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In production scale the bacterial culture is fermented in accordance with Example 2. The
extracellular product is obtained as a filtrate using cross-flow micro filtration or a supernatant
using centrifugation. Also in this case it may be further concentrated using evaporation or

completely dry using for eg. spray-drying.

Example 3: Formulations

Hygiene tissue for improved genital hygiene

Overnight cultures of LB931 and Ess-1 cells with extracellular products in the form of
supernatants from both Ess-1 and LB231 were mixed with acetic acid to a final concentration
of 50mM. pH was adjusted to 4,9. The mixture was freeze dried with trehalose and grounded
until a powder of fine grains was formed. 10 grams of the powder was added to 120 m| olive
oil (Filippo BERIO extra virgin olive oil) and shaken until a homogenous solution was formed.
An additional aliquot of 80 ml of olive oil was added and the resulting 200ml solution was
vortexed for ca 2 min. The bacterial suspension was kept at room temperature for 3 hours,
with mixing twice an hour. Tissue sheets (Spun Lace Dupont) were cut to 6x8 cm squares
and placed in sterile stainless steel trays. On each tissue sheet, 4 ml of bacterial suspension
was dropped over the tissue to cover it. The tissue sheet was folded in the middle, then from
the long side to the middle again and packed in foil bags, which edges were welded.

It should be noted that even if all three examples on formulations only comprise Lactobacillus
plantarum LB 931 and/or Lactobacillus fermentum Ess-1 as probiotic bacteria, all probiotic

bacteria suitable for the present invention as previously described may as well be used.
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CLAIMS

. A hygiene tissue (1) such as a wet wipe, dry wipe, washcloth, patch, towelette, napkin,

and the like comprising a microbe-inhibiting composition (8), said microbe-inhibiting
composition (8) comprising an extracellular product of at least one probiotic bacterium
and at least one additive in the form of an organic acid, having a pKa value not

exceeding 5.5, and/or a salt thereof.

. A hygiene tissue according to claim 1, wherein said pKa value does not exceed 5.

. The hygiene tissue according to any of claims 1 or 2, wherein said extracellular

product is in the form of a supernatant, obtained by filtration or centrifugation of a

culture of a probiotic bacterium.

. The hygiene tissue according to any of claims 1 - 3, wherein said microbe-inhibiting

composition (8) is substantially free from lactic acid producing bacteria, preferably not
present in an amount higher than 100 C FU/ml and more preferably not higher than 10
CFU/mi.

. The hygiene tissue according to any of claims 1-4, wherein said microbe-inhibiting

composition (8) further comprises a probiotic bacterium.

. The hygiene tissue according to any of claims 1-5, wherein said probiotic bacterium is

a lactic acid producing bacterium.

. The hygiene tissue according to claims 6, wherein the lactic acid producing bacteria

is Lactobacillus plantarum LB 931 or Lactobacillus fermentum Ess-1 or a combination
thereof.

. The hygiene tissue of claims 1 to 7, wherein said additive is chosen from acetic acid,

propionic acid, lactic acid, ascorbic acid, phenylalanine, citric acid, butyric acid,
valeric acid, capronic acid, succinic acid and/or a salt thereof, preferably said additive
is chosen from acetic acid, propionic acid, lactic acid, ascorbic acid, phenylalanine,
citric acid or succinic acid, and/or a salt thereof, most preferably said additive is
chosen from ascorbic acid, acetic acid, propionic acid, succinic acid and/or a salt

thereof.
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The hygiene tissue according to claim 8, wherein said salt is a sodiumsalt; preferably
sodium propionate or sodium acetate.

A kit comprising the microbe-inhibiting composition (8) as defined in any of the
preceding claims and said hygiene tissue (1), said microbe-inhibiting composition (8)

being provided in an ampoule, a bottle, a tube, a roll-on device, as a stick or a spray.

A kit comprising the hygiene tissue according as defined in the preceding clai ms and
an absorbent article, such as a sanitary napkin, a panty liner, an incontinence

protector, a diaper, an i ncontinence pad, a feminine insert, a tampon, or the like.

Use of the microbe-inhibiting composition according to any of claims 1-9 in
combination with a hygiene tissue (1).

Method of preparing a hygiene tissue according to any of claims 1-9, comprising
applying said microbe-inhibiting composition (8) to said hygiene tissue (1).
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