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Description

[0001] This invention relates to an immune milk prep-
aration for the prevention of middle ear infections (otitis
media) in children. The preparation contains antibodies
produced against bacteria which cause middle ear in-
fections and, if desired, also dental caries inhibiting
agents.

[0002] So called immune milk can be produced by
vaccinating a pregnant cow against certain pathogens
whereby the cow organism forms antibodies to these
diseases, which antibodies are transferred to the colos-
trum. The remedying effects of immune milk have been
known for a long time. Already since the beginning of
the century immunized goat or cow milk has been tested
in the treatment of various bacterial and viral diseases.
The most important of the more recent studies are con-
centrated on the diseases dependent on the microbes
of the gastrointestinal tract, i.a. rheumatoid arthritis,
dental caries, gingivitis, diarrheas, dysentery, gastritis
and cryptosporidiosis. A dental caries inhibiting product
of immunized cow's milk, which contains specific anti-
bodies to killed Streptococcus mutans cells, is known
(US Patent 4,324,782). In the United States usual im-
mune milk is produced by maintaining the antibody level
with boosters. The amount of antibodies is rather small,
and the effect is based on daily administration. In Taiwan
immune milk is sold as a health drink. In Australia pow-
der containing antibodies to rotavirus has been mixed
into i.a. infant formulas (Murtomaa-Niskala, 1994).
Whole milk products also contain non-specific antibac-
terial factors which may have effect on microbial flora
(Takahashi et al., 1992).

[0003] In Finland immune milk has been prepared
against i.a. Helicobacter pylori infection (Oona et al.,
1994), and antibodies to Streptococcus mutans and
Streptococcus sobrinus, obtained from the colostrum of
an immunized bovine (Loimaranta et al., 1996), have
been studied at the Dental Department of the University
of Turku (Prof. Jorma Tenovuo, personal communica-
tion). This immune milk has been produced at the Cen-
tre of Agricultural Research in Jokioinen.

[0004] An anti-mutans streptococci antibody prepara-
tion, isolated from immune colostrum, has been shown
to inhibit infection of tooth surfaces by mutans strepto-
cocci and to protect teeth from caries when added to a
cariogenic diet of gnotobiotic rats (Michalek et al., 1987).
The use of a lyophilized, on the same technique based
immune whey powder dissolved in water for rinsing of
mouth for a minute mornings and evenings for a fortnight
significantly reduced the proportion of S. mutans in den-
tal plaque of young adult humans as compared to the
control group (Filler et al., 1991). However, rinsing out
is not a suitable way of administration for small children
who, however, would probably most benefit from an in-
creased immune protection (Aaltonen et al., 1987).
[0005] Suhonen (1992) has presented the theoretical
background for the use of a pacifier like administration
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device which slowly releases fluorides, xylitol, mono-
clonal caries antibodies or components of lactoperoxi-
dase system into the mouth, in a prophylactic method
for the prevention of dental caries. The operability of a
dispensing pacifier as a releaser of sodium fluoride, xy-
litol and sorbitol from a tablet has been established in
vitro, and the administration of passive vaccines via a
pacifier against microbes which cause oral diseases has
been suggested (Suhonen et al., 1994). A pacifier pro-
totype for dispensing sodium fluoride, xylitol and sorbitol
has in our field trial in the Lohja District Health Centre
with children of 16 months of age proved to be a func-
tioning means with potential for development for the
treatment of diseases of the mouth and throat of children
in the sucking-age. In our follow-up study it became ev-
ident that the group where children well accepted the
test pacifier showed significantly less frequently middle
ear infections before 18 months' age (48% versus 78%)
than the comparable group which for some reason or
another did not use the test pacifier (Suhonen J., Aalto-
nen A.S., Tenovuo J., "Fall-asleep pacifier in toddlers
subject to cariologic risk factors", Poster, The 15th Con-
gress of International Association of Pediatric Dentistry,
Gothenburg 1995).

[0006] Theoreticallyitis possible thatthe children who
accepted the test pacifier had so few middle ear infec-
tions due to the fact that xylitol which was slowly re-
leased from the pacifier and was left to affect in the
mouth for a long time when the child fell asleep, would
have prevented the growth of Streptococcus pneumo-
niae bacterium (a pneumococcus) in children's throat
(Sipponen, 1995, Kontiokari et al., 1995). Over one half
of the middle ear infections (otitis media) of bacterial or-
igin in children under 2 years of age are due to pneu-
mococci. A second, fairly common pathogen in middle
ear infections is the non-typeable (non-type b) bacterial
species Haemophilus influenzae, and a third, more in-
frequent is Branhamella (Moraxella) catarrhalis. In a
two-month study with day-care children, the chewing of
xylitol chewing gum for 5 minutes 5 times a day has de-
creased middle ear infections by 50% compared to a
control group which used the corresponding chewing
gum sweetened with sugar (Uhari et al., 1996). One pos-
sible way of explaining the effect is that xylitol would
have decreased the adhesion of pneumococcus and al-
so H. influenzae on mucosal cells and thus prevented
the climb of these ear pathogens through the auditory
tube to the middle ear (Assistant Prof. Matti Uhari, per-
sonal communication 8.11.1996; Andersson et al.,
1986).

[0007] In our study middle ear infection was signifi-
cantly more frequent in those children who had sucked
milk or milk gruel from a night bottle at the age of 12-14
months than in those who had sucked juice or water.
This and the previous observation, possibly connected
with xylitol, indicate that the effect of agents adminis-
tered via a pacifier may extend to the nasopharyngeal
flora and therefrom up to the middle ear. Some of our
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results indicate that children would obtain their middle
ear infections causing bacteria via salivary contacts
through the mouth although the main location of these
bacteria is considered to be the nasopharynx. The oral
cavity can thus be an area of primary defence in the bat-
tle against bacteria aiming at the middle ear. It is thus
possible that if the above described Suhonen's method
of caries prophylaxis is widened to apply to the patho-
genic microbe flora of the pharyngeal area, with an ad-
ministration device known from the method or a device
modified therefrom also agents acting against the path-
ogens of middle ear infections may be administered for
a prolonged term, aiming at preventing middle ear infec-
tions in children.

[0008] For the treatment of children's acute middle
ear infections are nowadays used primarily antibiotics,
and ear drum puncture and ear drops are used for the
immediate removal of pain. The abundant use of antibi-
otics is feared to promote the prevalence of resistant
bacterial strains (Bacuero and Loza, 1994) and selec-
tion of the oral microbe flora so that species producing
proteases, which degrade immunoglobulin A (IgA),
would become more frequent at the expense of others
(QDstergaard, 1983). Children repeatedly exposed to in-
fections of respiratory tract have in the saliva significant-
ly less IgA than healthy controls (Lehtonen et al., 1987).
Due to the high incidence of the disease and the diffi-
culties connected with the treatment, parenteral, serum
specific IgG immune response actively increasing vac-
cines are being developed against the disease. In the
future use may be also made of active viral vaccines
given as nasal sprays, which stimulate secretory IgA re-
sponse on the mucous membrane, thus reducing the
hazard of a middle ear infection. The idea that middle
ear infections in children could be prevented by a pas-
sive, outside the human body produced and especially
by means of a sucking device for a prolonged time ad-
ministrable vaccine, has not been, as far as is known,
published previously. Nasally administered IgG-type an-
tibodies to Haemophilus influenzae type b capsular
polysaccharides have inhibited the nasopharyngeal col-
onization of this pathogen in infant rats (Kauppi et al.,
1993).

[0009] Japanese patent abstract JP-A-4211613 dis-
closes an oral composition for the treatment of oppor-
tunistic infections, which composition contains an anti-
body against bacterial antigens, preferably containing
as the active component milk taken from a cow sensi-
tised by at least one bacterial antigen selected from a
variety of bacterial strains.

[0010] International publication WO-A-91/04727 dis-
closes a device which causes a prolonged release of
active substances against dental caries, comprising xy-
litol and monoclonal antibodies specific for dental caries
causing S. mutans.

[0011] The prophylactically used immune milk prod-
uct, i.e. the anti-otitis immunoglobulin product of bovine
colostrum, which is the object of the invention, would
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complement passive immune defence, which would cor-
respond in nature mainly to the immune protection ob-
tained from mother's breast milk, however, with the dif-
ference that human milk contains mainly IgA-type anti-
bodies, bovine milk IgG-type antibodies. In EP patent
application no. 0 479 597 it is disclosed that immu-
noglobulin of human or bovine milk may be used in the
treatment of e.g. middle ear infection, but the application
deals expressly with IgA. Characteristic to most bacteria
which cause middle ear infections is that they produce
proteases that degrade IgA, thus acquiring themselves
an ecological survival advantage in the microflora of the
throat. The proteases in question do not degrade 1gG-
type antibodies. The occurrence peak of acute middle
ear infections is right at the most eager age of using a
pacifier during the latter half of a child's first year of life.
A passive IgG-type vaccine delivered by an oral admin-
istration device or otherwise orally could be an effective
help in the battle against ear pathogens which infect via
the mouth and degrade IgA enzymatically.

[0012] The chemical and biological properties of an-
tibodies, which belong to whey proteins of milk, are rath-
er well known. One liter of colostrum contains 40-100
grams of antibodies but the same amount of milk only
0.5-1 grams. With the help of the modern methods of
dairy technology antibodies may be concentrated, iso-
lated pure and also dried without altering their activity
to any significant extent. Antibodies are fully water sol-
uble, odourless and tasteless proteins. A concentrate or
powder, which contains antibodies, may be added to dif-
ferent milk products, special food products or clinical nu-
tritive preparations (Korhonen, 1992). Although bovine
milk, and thus also the natural or with immunization pro-
duced antibodies therein, is a common nutrient, its use
in infants is connected with certain disadvantages,
which have been diminished in infant formulas and the
more extendible minimization of which is obtainable in
an immune milk product, to which only the whey protein
antibodies of the components of milk are necessarily
needed. Antibodies or in other words immunoglobulins
of milk relatively seldom cause allergization of children.
Milk allergy is developed to about two percent of Finnish
children, usually during the first year of life, and the by
far frequent reason thereto are the casein components
of milk which have been removed from the whey prod-
uct.

[0013] The termination or the small amount of breast
feeding during the first three months and allergic dispo-
sition seem to predispose children to recurrent ear in-
fections. When the most allergizing factors have been
removed from the immune milk product, it may probably
be given to a child since a rather small age immediately
after the termination of breast feeding or when an infant
formula is used as a supplemental feeding. A prophy-
lactic pacifier inhibiting the growth of pathogenic bacte-
ria of the ear would in fall-asleep situations be better
than a milk bottle, which as such can predispose to ear
infections. In our study those who used the test pacifier
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reduced the use of a night bottle more than others
(Suhonen et al., 1995).

[0014] The health of immune milk producing cows is
to be tested and they have to be attended with a very
special care. Dried immune milk powder has also nutri-
tional importance as it contains whey proteins and in ad-
dition usually some amount of lactose for the stabiliza-
tion of proteins and for adding taste. By hydrolysis lac-
tose can be further split into galactose and glucose, the
sugars which are more easily absorbed from the intes-
tine and increase the sweetness of the product. Lactose
promotes the health of baby's intestine by maintaining
an acidophilic Bifidobacterium flora (Korpela, 1992).
However, milk sugars cause dental caries during a pro-
longed use.

[0015] Children's proneness to dental caries depends
on whether the bottoms of small pores on the smooth
surfaces or on the occlusal fissures of the erupting teeth
are covered with a cariogenic or non-cariogenic micro-
bial flora (Svanberg and Loesche, 1977). A cariogenic
plaque is formed if mutans streptococci (MS), which pro-
duce acids and long chain polysaccharides from sugar,
are established in the flora. The development of caries
lesions in MS positive children is a multipcausal process
but it is primarily regarded as being connected with the
prolonged exposure to saccharose in the oral cavity
(Gustafsson et al., 1953, Aaltonen 1991, Grindefjord et
al., 1995a,b). Also other sugars, such as lactose in pro-
longed breast feeding when the amount of milk calcium
and buffering phosphates has already decreased, in-
crease caries risk (Matee et al., 1992). As the resistance
of the host and the virulence of the pathogen may vary
depending on or irrespective of the environmental fac-
tors (Aaltonen, 1989, 1991, 1992, Aaltonen and Teno-
vuo, 1994), on the individual level it cannot be known
beforehand, whether a small baby is going to be an MS
carrier and thus a probable caries patient when decidu-
ous teeth are emerging, or not. Therefore cariogenic
sugars are to be removed from the immune milk product
according to our invention. Another, and process tech-
nically good alternative is to add into the product enough
protective agents to inhibit attachment (adhesion) of
mutans streptococci, accumulation (aggregation) of
plaque, production of acid or other virulence factors.
Third alternative is to turn to remineralizing agents,
which inhibit the damaging symptom of caries disease,
the demineralization of tooth, of which agents the effect
of fluorides has been known for over half a century.
[0016] In our parallel patent application (PCT/
F196/00609) we propose a new model of an administra-
tion device to be used for the delivery of the immune
milk product according to our invention in a prophylactic
method for inhibiting middle ear infections in children.
The product according to this invention in its different
forms may, however, be added also to different food
products for small children, thereby obtaining bioactive
products which may be administered to children orally
by also other means than via above mentioned admin-
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istration device. By bioactive products is in this connec-
tion meant such products which contain biologically ef-
fective active agents which are advantageous to human
body.

The choice of an antigen for the production of an
antibody

[0017] By means of an administration device, which
slowly releases effective antibodies into the mouth, a
relatively sustained effect on the microflora of the mouth
and throat is obtained with small doses. It is thus of im-
portance that the antibodies used do not disturb the de-
velopment of the normal flora which is important to the
health of the mouth. In the area of mouth, for example
noncariogenic Streptococcus sanguis and cariogenic S.
mutans compete in the colonization of tooth surfaces,
and it is not out of question, however, it is not known,
that an antigenic structure of a related S. pneumoniae
(pneumococcus) would be similar to either one, where-
by a cross-reacting antibody aimed at the inhibition of
an ear pathogenic pneumococcus would affect also on
the above mentioned competition situation relating to
dental caries. Cross reactions have to be examined in
vitro before the product is taken into use, and although
combination products obtained by several antigens are
in thought tempting, for a clinical use an antibody prod-
uct directed to only one pathogen species at a time
(there could be different strains) should be chosen in
order to facilitate the follow-up study. Only when the ef-
fect of this has been studied, the assortment can be
broadened.

[0018] Due to the chemically known safety and easy
production of immune milk, the immunogen repertoire
may, if necessary, be expanded and adjusted even
quickly for example to bacterial strains which have be-
come resistant to antibiotics. In these medical cases the
treatment should be based on diagnosis, and the anti-
bodies to be used should be as specific as possible,
preferably monoclonally produced.

[0019] When selecting an antigen for a large-scale
prophylactic use, attention has to be paid to the advan-
tage which probably is obtainable from the new method
of treatment as compared to other methods of treat-
ment. As regards ear pathogenic pneumococci, it is to
be expected that an octavalent, on a protein carrier con-
jugated polysaccharide antigen vaccine, which already
is on trial in Finland, will to a large degree abolish the
problem of middle ear infections due to pneumococci
(Giebink, 1994). There remain Haemophilus influenzae
(non-type b) and Branhamella (Moraxella) catarrhalis,
which are more difficult to treat and against which there
is no known vaccine. Of these, the former is better
known as to its habits of living. Already for a long time
ago it has been shown that it lives also in the mouth
region, and is a fairly common cause for recurrent mid-
dle ear infections in children under 5 years of age. In the
throat of those children who are prone to recurrent mid-
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dle ear infections, H. influenzae is found significantly
more frequently even during healthy periods than in
those of others (Faden et al., 1991). As the association
between pharyngeal carriage of H. influenzae and anti-
bodies in breast milk seems also to be best documented
of the ear pathogens (Harabuchi et al., 1994), taking it
as the first object of immune milk prophylaxis seems
reasonable. As the immunogenic structures of H. influ-
enzae are not so exactly known, the most reliable result
is to be expected by using a killed whole cell vaccine.
Due to the considerable variation of the non-typeable,
usually uncapsulated form (non b) connected with mid-
dle ear infections, it would be worth to use several of the
strains available simultaneously in the immunization of
cows. Pure cultured strains which are prevailing in Fin-
land at the moment are obtainable from the National
Public Health Institute of Oulu, where sample material
from a cohort study, which is going on in the region of
Tampere to study whether babies are carrying ear path-
ogens in their throat, are collected (Docent Aino K. Taka-
la, personal communication).

[0020] In addition to the immunization against H. in-
fluenzae, immunization of cows is worth trying also with
a corresponding vaccine against B. catarrhalis. Natural-
ly also the most pathogenic of the S. pneumoniae strains
tothe ear (i.a. 6, 14, 19, 23) come into question, at least
in the sense of a comparative study, although an effec-
tive parenteral vaccine is to be expected against them.
This and also the other known, on a protein carrier con-
jugated vaccines of multiple valency would probably be
very effective also for the production of immune milk in
cows.

[0021] The long-chain alkyl compound in the polysac-
charide-protein conjugate is an immunoadjuvant. A pro-
phylactically used antibody administered by means of
an administration device could be surprisingly effective,
as it would affect already at the plankton stage of bac-
terial cells in an early biofilm on the outermost surface
of the mucous membrane, where the effect of parenter-
ally produced serum antibodies does not to any signifi-
cant extent reach.

Preparation and use of vaccine

[0022] The pure bacterial strains selected for the
preparation of vaccine (cf. above) are grown to cultures
large enough by using known microbiological methods.
The culture is killed for example by incubating at a suit-
able temperature until the culture is sterile. Sterility is
confirmed from samples after several hours. Killed bac-
terial cells are washed, centrifuged and lyophilized for
storage.

[0023] Also formalin may be used for inactivation. In
the process the thinness of cell walls of the bacteria in
question is taken into consideration, and known labora-
tory techniques are used trying to keep fimbria etc. pos-
sible antigenic structures as intact as possible. Dry cell
powder obtained from the most common H. influenzae
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strains (or B. catarrhalis strains) found in the nasophar-
ynx is weighed in the same amounts and combined to
obtain a polyvalent antigen. Dry cells are then mixed into
a physiological saline solution to form a concentrated
stock suspension. Dilutions are made therefrom until a
certain optical density, which corresponds to the amount
of cells suitable for a vaccine, is obtained. The stock sus-
pension is stored frozen in several batches. The final
dilution is made according to a previously determined
dilution coefficient, and at the same time its sterility is
checked. Some accepted adjuvant (e.g. aluminium hy-
droxide and phosphate, liposomes) is used to assist in
the immunization. Vaccination technique is known in
veterinary medicine. Cows are vaccinated several times
during the dry period before parturition by injecting in-
tramuscularly a suitable amount of antigen suspension.
Immunization is followed from serum samples. The im-
munization of a cow to the antigen used may be ascer-
tained by determining specific antibodies from serum by
for example ELISA-method and by comparing the re-
sults to a cow vaccinated with placebo. Antibodies of
mainly IgG-type are carried in large amounts from se-
rum into colostrum.

Collection and processing of immune milk

[0024] Colostrums from 3 to 5 first milkings during two
to three days after parturition are collected. From one
cow is at its best obtained 50 liters colostrum. A calf
drinks about three liters at a time but it can have other,
frozen colostrum. A whey-based concentrate which
contains the immunoglobulins is separated from the co-
lostrum with a dairy technology already in use. Immune
milk can be pasteurized but then about 30% of the ac-
tivity of antibodies is lost. Antibodies are preserved and
a hygienic level high enough is obtained by purifying im-
mune whey with the help of membrane filters (0.2 um)
and by confirming with microbiological tests that the
cows are healthy. The whey product may be lyophilized
into a powder. Alternatively spray drying may be used
whereby the activity of antibodies is also preserved, if
low temperatures are used. Antibodies to the antigen
used in the vaccine which the whey powder contains can
be determined in the same way as from the serum. In
the immune whey product functioning according to the
invention significantly increased levels of IgG antibody
to H. influenzae (non-type b) specific structure antigen
and/or whole cell antigen, or respectively to B. catarrh-
alis whole cell antigen if it has been used as the vaccine
of the cow, can be shown as compared to the one pre-
pared by a placebo vaccine. Known structure antigens
of H. influenzae are i.a. protein "e" (FI pat. application
914241) and protein P6 (Harabuchi et al., 1994). The
capsular polysaccharide antigens of S. pneumoniae are
known, but also for example pneumolysin which is a pro-
tein enzyme specific to pneumococcus can be used as
a recognition antigen. Immune whey powder contains
lactose which stabilizes proteins and facilitates the com-
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pression of the powder into a tablet form. It is possible
to remove the lactose and replace the same at least par-
tially with xylitol.

Protection against dental caries

[0025] For example following agents or groups of
agents which are studied in detail in the following may
be used against caries in our product:

1. Xylitol (C5H45,0¢). In nature xylitol is found in
small amounts in almost all fruit and it is a normal
intermediate of human metabolism (Touster, 1960,
Méakinen, 1978). Xylitol is not able to generate bac-
terial acid production wherefore it is a cariostatic
agent (Mihlemann et al., 1970, Scheinin and Mak-
inen, 1975). In addition to the mentioned cariostatic
effect xylitol possesses quite apparent caries inhib-
iting properties in a prolonged and frequent admin-
istration (Isokangas, 1994). Xylitol has been found
i.a. to increase the amount of basic amino acids,
arginine and lysine, in the tooth plaque. This makes
the thriving of caries causing aciduric and acidog-
enic mutans streptococci in the mouth more difficult
(Makinen and Isokangas, 1988, Sdéderling and
Scheinin, 1991). Xylitol inhibits the growth of cario-
genic S. mutans, lowers the ability of other oral mi-
croorganisms to produce acids as well and prevents
the biosynthesis of extracellular polysaccharides
and lipoteichoic acids, the formation of which be-
longs to the properties of cariogenic dental plaque.

By using an administration device which slowly
releases an active agent it is possible to create
around the erupting teeth in the mouth of a sleeping
child for hours an oral fluid environment, which ac-
cording to our study evidently has caries preventing
properties. When used this way, the advantageous
properties of xylitol are expected to be maximized
with rather small doses without laxative side effects.
A disadvantage of xylitol and other polyols is espe-
cially with small children their slow absorption from
the intestine whereby large doses lead to an osmot-
ic diarrhea.

2. Fluorides. Generally, a F-ion is not believed to
affect on the colonization of mutans streptococci
(MS) under usual circumstances (Kilian et al., 1979,
van Houte et al., 1978, Zickert and Emilson, 1982).
According to one theory, however, the fluorides, at
least at higher concentrations, prevent the attach-
ment of bacteria on the tooth surface by reducing
the adhering electrostatic forces (Rélla, 1977a).
Usually the caries-preventing effect of fluorides on
the teeth is associated with the ability of fluoride ion
to harden the tooth surface and promote remineral-
ization. In addition, the fluoride ion disturbs the car-
bohydrate metabolism of mutans streptococci, and
thus reduces the acid production in the plaque
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(Hamilton, 1977, Harper and Loesche, 1986). The
use of fluorides as a caries protecting agent in an
immune milk product is limited by the danger of their
overdose. They are not recommended at all to
those under 6 months of age, and the maximum
dose for those of 6 to 24 months of age is 1 tablet
or in other words 0.25 mg F- per day, to those of 2
- 7 years of age 2 tablets. Nowadays, when the use
of fluorine tooth pastes is common already among
small children which may swallow considerable
amounts of it, the administration of extra fluorine in
the form of another product may be contraindica-
tive. When administered from an administration de-
vice held during night, even a fraction of the fluorine
amounts of the present fluorine tablets can be ef-
fective as via the device a prolonged local effect is
obtained on the surface of erupting teeth, which sur-
face in an immature state is prone to colonization
by MS and demineralization.

3. Monoclonal caries antibodies. With known hy-
bridoma and gene manipulation techniques it is in
principle possible to produce extremely specific an-
tibodies to any virulence factor of MS after it has
been identified. Perhaps the hitherto most promis-
ing anti-cariotic antibody preparation is a mono-
clonal IgG1-type antibody to an adhesive protein
antigen SA /1l of the MS cell wall (Ma et al., 1990).
By treating the teeth with this antibody the preven-
tion of the return of MS in the tooth plaque of adult
humans has been successful (Ma and Lehner,
1990). In the serum samples of small children in
southwestern Finland, whose teeth were still free of
mutans streptococci, was found considerable
amounts of IgG-type antibodies to SA I/l antigen
(Aaltonen, 1989, Tenovuo et al., 1990). It is appar-
ent that these natural antibodies are able to restrict
MS infection of immunized children by influencing
via serum fluid which oozes from the gingivae on
the surface of an erupting tooth. However, a natural
immunization effective enough is exceptional. If the
specific antibodies in question would be brought in-
to the mouth of a child in a product according to our
invention via the above mentioned administration
device when deciduous teeth erupt at the age of 1/2
to 2 1/2 years, this passive vaccine could in theory
inhibit dental caries even at a later age as decidu-
ous teeth would be covered with a mutans-free non-
cariogenic microflora, which probably would be car-
ried to permanent teeth and, having an advantage
in competition, inhibit even later spreading of MS.
Bioactive specific and nonspecific proteins admin-
istered from an administration device may become
structural parts of the glycoprotein pellicle which is
formed on the surface of erupting teeth and the
composition of which is important to the coloniza-
tion of pathogens (Gibbons, 1984).
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4. Anti-caries antibodies of immune milk.

Immune milk (colostrum) has been produced
on our initiative at the Agricultural Research Centre
in Jokioinen against cariogenic MS species S. mu-
tans and S. sobrinus (Loimaranta et al., 1996). The
anti-MS effect of the immune whey product has
been examined in vitro at the Dental Department of
the University of Turku (J. Tenovuo, personal com-
munication). The efficiency of a corresponding anti-
S. mutans whey product has been shown previously
in animal and adult human tests (Michalek et al.,
1987, Filler et al., 1991). If the studies in Turku con-
firm the results obtained previously abroad, anti-
bodies obtained with the same Finnish method
would be excellently suitable as caries inhibiting
agents for the anti-pneumococci, anti-Haemophilus
and anti-Branhamella products according to our in-
vention or for their combinations. However, it would
be appropriate to add xylitol to our combination
product due to an additive anticaries and anti-otitis
effect which is to be expected as well as due to its
stabilizing effect on proteins. An acyclic xylitol sta-
bilizes protein structures by competing with water
molecules for the primary hydration layer of proteins
and by thus preventing denaturation.

Administration device

[0026] We have developed an administration device
of a new type for the optimal administration of the anti-
otitis immune milk product according to our invention.
This device is described in more detail in our parallel
patent application PCT/FI96/00609.

Brief description of the figures

[0027] Figure 1 shows the antibody titers (ELISA)
from colostrum of cows immunized against Haemophil-
us influenzae (non-type b) bacteria.

[0028] Figure 2 shows the antibody titers (ELISA)
from colostrum of cows immunized against Streptococ-
cus pneumoniae bacteria.

Production of bovine immune colostrum

[0029] Atthe Agricultural Research Centre in Jokioin-
en pregnant cows have been immunized with capsular
Streptococcus pneumoniae and noncapsular (non b)
Haemophilus influenzae whole cell antigens killed with
formalin. The vaccine was prepared at the National Pub-
lic Health Institute (Helena Kéayhty). Cows became rea-
sonably well immunized (antibodies were determined
from serum samples), and antibodies were produced in
colostrum which is shown by the risen antibody titers
found. Figure 1 shows thus the antibody titers from co-
lostrum of cows (Hapero, Astma, Hunnari) immunized
with Haemophilus influenzae (nontypeable: IH 57501,
IH 57522, IH 57596, IH 57602, IH 57608) to whole cell
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antigen determined with ELISA test, and Figure 2
shows, respectively, the antibody titers from colostrum
of cows (Esitys, Harmikki) immunized with Streptfococ-
cus pneumoniae (serotype 4, strains IH 31890, IH
32026) to a serotype specific polysaccharide antigen
(ELISA). The cow used as a control (Iretta) received only
aluminiumhydroxide adjuvant.

[0030] Antibodies can be isolated from the obtained
colostrum for example by the method described by Loi-
maranta et al. (1996). The resulting antibody powder
may be used as an active ingredient in the product ac-
cording to the invention.

[0031] It is evident to a person skilled in the art that
the embodiments of the invention are not restricted to
the examples shown above but may vary within the
scope of the appended claims.
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Claims

1. Use of an immune milk preparation, derived from
COW, comprising

1) IgG-type antibodies specific to one or sever-
al bacteria causing otitis, and

2) one or several dental caries inhibiting
agents,

for the manufacture of a prophylactic preparation
against middle ear infections (otitis media).

2. Use according to claim 1, wherein the dental caries
inhibiting agents of the preparation are antibodies
specific to cariogenic Streptococci.

3. Use according to claim 2, wherein the specific anti-
bodies are those raised against cariogenic Strepto-
coccus mutans and/or Streptococcus sobrinus bac-
teria.

4. Use according to any one of the claims 1 to 3,
wherein the dental caries inhibiting agent of the
preparation is xylitol.

5. Use according to claim 1, wherein the preparation
comprises antibodies specific to Haemophilus influ-
enzae (non-type b) and/or Streptococcus pneumo-
niae and/or Branhamella (Moraxella) catarrhalis
bacteria.

6. Animmune milk preparation, derived from COW for
prophylactic use against middle ear infections (otitis
media), comprising
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- 1gG-type antibodies specific to one or several
bacteria causing otitis, and
- xylitol.

7. An immune-milk preparation derived from bovine

colostrum, comprising

- an antibody specific to one or several middle
ear infection causing bacteria, and

- an agent preventing the adhesion, accumula-
tion or reproduction of the pathogens of tooth
or middle ear, and optionally

- an antibody specific to one or several dental
caries causing bacteria,

for use as a prophylactic agent against middle ear
infections.

8. The preparation according to claim 7, wherein the

agent preventing the adhesion, accumulation or re-
production of the pathogens of tooth or middle ear
is xylitol.

9. The preparation according to claim 7 or 8, which is

a children's food or a milk-based dairy product for
small children.

10. Use of an immune milk preparation, derived from
COW, comprising

1) IgG-type antibodies specific to one or sever-
al bacteria causing otitis, and

2) one or several dental caries inhibiting
agents,

for the manufacture of a preparation for preventing
middle ear infections (otitis media), for oral admin-
istration by a sucking device, which releases the
preparation slowly.

Patentanspriiche

1. Verwendung einer Immun-Milchzubereitung, die
von einer Kuh stammt, umfassend:

1) Antikdrper vom IgG-Typ, die spezifisch fur
ein oder mehrere Bakterium/Bakterien sind,
das/die Otitis verursacht/verursachen, und

2) ein oder mehrere Zahnkaries hemmende
Wirkstoffe,

zur Herstellung einer prophylaktischen Zubereitung
gegen Mittelohrinfektionen (Otitis media).

2. Verwendung nach Anspruch 1, wobei die Zahnka-

ries hemmenden Wirkstoffe der Zubereitung Anti-
korper sind, die spezifisch fiir kariogene Strepto-
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coccen sind.

Verwendung nach Anspruch 2, wobei die spezifi-
schen Antikérper diejenigen sind, die gegen kario-
gene Streptococcus mutans- und/oder Streptococ-
cus sobrinus-Bakterien erzeugt wurden.

Verwendung nach einem der Anspriiche 1 bis 3, wo-
bei der Zahnkaries hemmende Wirkstoff der Zube-
reitung Xylit ist.

Verwendung nach Anspruch 1, wobei die Zuberei-
tung Antikérper umfasst, die spezifisch fir Haemo-
philus influenzae (non-type b)- und/oder Strepto-
coccus pneumoniae- und/oder Branhamella (Mora-
xella) catarrhalis-Bakterien sind.

Immun-Milchzubereitung aus einer Kuh zur prophy-
laktischen Verwendung gegen Mittelohrentziindun-
gen (Otitis media), umfassend:

- Antikdrper vom IgG-Typ, die spezifisch fur ein
oder mehrere Bakterium/Bakterien sind, das/
die Otitis verursacht/verursachen, und

- Xylit.

Immun-Milchzubereitung aus bovinem Kolostrum,
umfassend:

- einen Antikdrper, der spezifisch fir ein oder
mehrere Mittelohrentziindung verursachende
(s) Bakterium/Bakterien ist, und

- einen Wirkstoff, der die Adhasion, Anreiche-
rung oder Reproduktion der Zahn- oder Mittel-
ohrpathogene verhindert, und gegebenenfalls

- einen Antikdrper, der spezifisch fir ein oder
mehrere Zahnkaries verursachende(s) Bakte-
rium/Bakterien ist,

zur Verwendung als prophylaktischen Wirkstoff ge-
gen Mittelohrentziindungen.

Zubereitung nach Anspruch 7, wobei der Wirkstoff,
der die Adhésion, Anreicherung oder Reproduktion
der Zahn- oder Mittelohrpathogene verhindert, Xylit
ist.

Zubereitung nach Anspruch 7 oder 8, die eine Kin-
dernahrung oder ein auf Milch basierendes Nah-
rungsmittel fir kleine Kinder ist.

Verwendung einer Immun-Milchzubereitung aus ei-
ner Kuh, umfassend

1) Antikdrper vom IgG-Typ, die spezifisch fiir
ein oder mehrere Bakterium/Bakterien sind,
das/die Otitis verursacht/verursachen, und

2) ein oder mehrere Zahnkaries hemmende
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Wirkstoffe,

zur Herstellung einer Zubereitung zum Verhindern
von Mittelohrinfektionen (Otitis media), zur oralen
Verabreichung durch eine Saugvorrichtung, die die
Zubereitung langsam freigibt.

Revendications

Utilisation d'une préparation de lait provenant de
vaches immunisées comprenant :

1) des anticorps du type IgG spécifiques a une
ou plusieurs bactéries responsable(s) de I'ctite,
et

2) un ou plusieurs agents inhibiteurs de la carie
dentaire, pour I'élaboration d'une préparation
prophylactique visant a prévenir les infections
de l'oreille moyenne (otitis media).

Utilisation selon la revendication 1, dans laquelle
les agents inhibiteurs de la carie dentaire contenus
dans la préparation sont des anticorps spécifiques
au streptocoques cariogénes.

Utilisation selon la revendication 2, dans laquelle
les anticorps spécifiques sont ceux visant a lutter
contre les bactéries Streptococcus mutans et/ou
Streptococcus sobrinus.

Utilisation selon l'une quelconque des revendica-
tions 1 a 3, dans laquelle I'agent inhibiteur de la ca-
rie dentaire contenu dans la préparation est le xyli-
tol.

Utilisation selon la revendication 1, dans laquelle la
préparation comprend des anticorps spécifiques
aux bactéries Haemophilus influenzae (type non b)
et/ou Streptococcus pneumoniae et/ou Branhamel-
la (Moraxella) catarrhalis.

Préparation de lait provenant de vaches immuni-
sées destinée a l'usage prophylactique visant a pré-
venir les infections de I'oreille moyenne (otitis me-
dia), comprenant

- des anticorps de type IgG spécifiques a une ou
plusieurs bactéries responsable(s) de I'otite, et
- du xylitol.

Préparation de lait provenant de vaches immuni-
sées, dérivée de colostrum bovin, comprenant :

- un anticorps spécifique a une ou plusieurs bac-
téries responsable(s) des infections de l'oreille
moyenne, et

- un agent prévenant l'adhérence, I'accumula-
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tion ou la reproduction des pathogénes de la
dent ou de l'oreille moyenne, et facultative-
ment,

- unanticorps spécifique a une ou plusieurs bac-
téries responsable(s) de la carie dentaire, des-
tinés a étre utilisés comme agent prophylacti-
que visant a prévenir les infections de I'oreille
moyenne.

Préparation selon la revendication 7, dans laquelle
I'agent prévenant I'adhérence, I'accumulation ou la
reproduction des pathogenes de la dent ou de
I'oreille moyenne est le xylitol.

Préparation selon la revendication 7 ou 8, qui est
un aliment infantile ou un produit laitier a base de
lait destiné aux petits enfants.

Utilisation d'une préparation de lait provenant de
vaches immunisées comprenant :

1) des anticorps de type IgG spécifiques a une
ou plusieurs bactéries responsable(s) de I'otite,
et

2) un ou plusieurs agents inhibiteurs de la carie
dentaire pour I'élaboration d'une préparation vi-
santa prévenir les infections de I'oreille moyen-
ne (otitis media), a étre administrée per os par
un dispositif d'aspiration, qui libére lentement
la préparation.
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