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Description

[0001] Technical Field: The invention relates to plant extracts of Vaccinium species having therapeutic and other uses.
[0002] Background: Many persons consider cranberry juice and derivatives to be beneficial to health, and products
including powders made from cranberries or cranberry juice are commercially available. Doctors often recommend
cranberry products to patients suffering from urinary tract infections. However, most available preparations, as well as
raw cranberries and typical cranberry juice products, have a relatively high acidity. This acidity can cause stomach
upset and produce a sour taste, which is unappealing to many people. Consequently, a need exists for a cranberry
extract that includes the active fraction of cranberries responsible for its perceived beneficial actions. Prior efforts in
this area are disclosed by DE 34 27 014 A (MOSER HANS PETER H. DR. MED.) and A.E. SOBOTA, "Inhibition of
Bacterial Adherence by Cranberry Juice: Potential use for the Treatment of Urinary Tract Infections", The Journal of
Urology, vol. 131, No. 5, May 1984, pages 1013-1016.

Disclosure of the Invention

[0003] The invention includes extracts of Vaccinium as claimed. These extracts may be used to interfere with micro-
bial adhesion to a surface such as body tissue. Such body tissues include tissues associated with the mouth, such as
the gums, teeth and oral cavity mucosal tissues, throat tissues, genital tissues, and cervical surface tissues. The in-
vention thus includes the use of these Vaccinium extracts for the manufacture of a medicament for the treatment of
various maladies such as urinary tract infections.

[0004] The invention also includes various processes as claimed for obtaining these extracts.

[0005] When the extractis analysed by reverse-phase HPLC on a C18 lipophilic column, characteristic sets of elution
peaks of compound absorbing at 230 nanometers ("nm"), 280 nm and 360 nm are observed. When subjected to further
purification, one of the 280 nm-absorbing peaks is found to contain the exemplary procyanidin. The flavonol glucosides
are purified from 360 nm-absorbing elution peaks.

[0006] Inone embodiment of the invention, the extract is enriched by at least about 500- to 1500-fold for the bacterial
anti-adhesion activity, as compared with juices which are 100% derived from the plant material. The extract is enriched
to a similar degree in the concentration of flavonoid and other polyphenol compounds detected by spectroscopic meth-
ods.

[0007] The extractis very low in acid and in simple sugars, with a benzoic acid content typically less than about 0.01
milligrams per gram dry powder, and essentially undetectable amounts of free monomer or dimer sugars. The extract
is prepared from cranberries (V. macrocarpon and variants), V. myrtilis (bilberry), V. axycoccus (European cranberry),
or V. corymbosum (blueberries).

[0008] The extract has a greatly-reduced content of both acids and sugar, and is a food supplement to replace
cranberries and cranberry juice. The low sugar and acid content make the extract highly suitable for oral hygiene
products, and more useful to those who seek the health benefits of a cranberry extract product.

[0009] The invention also includes a method of making an extract having the aforementioned properties. This extract
may be used for inhibiting the adhesion of bacteria to surfaces.

[0010] A method of making the extract includes preparing a starting extract from plants or plant parts of species
selectedfromthe genus Vaccinium, this starting extractincluding charged and polarcompounds and the active fraction;
concentrating the extract to a smaller volume; and enriching the extract for the active fraction and for polyphenol and
flavonoid compounds generally. The method includes removing most of the free monomer and dimer sugars from the
extract; removing most of the benzoic acid from the extract; and removing monomeric anthocyanins. Techniques are
described for accomplishing each of the indicated steps by chromatography or by precipitation and phase extraction
steps. Additionally, in one embodiment the method includes a step of mannose affinity chromatography, which selects
for compounds that can compete for binding to a mannose-affinic substrate.

[0011] The invention embraces compositions produced by first extracting active compounds form plant materials
with water or solvents such as but not limited to alcohols, acetone, acetonitrile, or ethyl acetate, or miscible mixtures
of these solvents, water or MeOH/water or acetone/water mixtures preferred, leaving a pulp or residue significantly
depleted for the anti-adhesion fraction. Alternatively, the plant materials may be extracted with relatively non-polar
organic solvents such as but not limited to hexane, heptane, cyclohexane, methylene chloride, chloroform, or large
molecular weight alcohols that contain more than 8 carbon atoms, and the like. Such treatment extracts non-active
materials, leaving a pulp or residue with increased concentrations of active substances. This pulp or residue may be
further processed by extraction with more polar solvents such as, but not limited to water, alcohols with fewer than 8
carbon atoms, acetone, acetonitrile, ethylacetate, or miscible mixtures of these solvents to further enrich the active
fraction.

[0012] The anti-adhesion property of the extract is useful in a number of areas. For example, the cleaning of industrial
fermentation equipment, medical and dental instruments, laboratory culture jars, and the like may be accomplished



10

15

20

25

30

35

40

45

50

55

EP 0 752 871 B1

with the extract. The extract may further be useful in inhibiting the adhesion of bacteria to surgical implants, tooth
surfaces, and oral cell types found in the mouth, and to cells in the urinary tract of humans and/or animals.

[0013] A method of inhibiting the adhesion of bacteria includes the steps of providing an extract as described and
applying the extract in a suitable medium to a surface believed to have bacteria such as E. coli adhered thereto to
disengage the bacteria from the surface(s). The method is useful to inhibit the adhesion of bacteria to such surfaces
as teeth, other bacteria adhered to teeth, human oral epithelial cells, and human epithelial urinary tract cells; and to
clean dental implants, bacterial fermentation vats, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a flow chart for preparing an extract according to the invention.

FIG. 2is an infrared ("IR") absorbance spectrum (KBr solid) of the extract.

FIG. 3 is an ultra-violet ("UV")/visible light absorbance spectrum of the extract dissolved in methanol.

FIG. 4 is an UV/visible light absorption spectrum of the exiract dissolved in water.

FIGS. 5A-5B depict a comparative analysis of a high-pressure liquid chromatogram of the extract by absorbance
at wavelengths of 230 nm, 280 nm, 360 nm and 512 nm.

FIGS. 6A-6B are charts depicting a dual spectral analysis and analysis of elution peaks absorbing at 360 nm of a
high-pressure liquid chromatogram of the extract.

FIGS. 7A-7F are charts depicting the complete UV-visible light spectra of selected high-pressure liquid chroma-
tography ("HPLC") fractions taken from the sample, which chromatogram is shown in FIGS. 5A-5B.

FIG. 8 depicts a chromatogram of a first-step extract of crushed cranberries analyzed at multiple wavelengths.
FIG. 9 depicts a chromatogram of the exiract obtained with a different elution gradient than the chromatograms of
FIGS. 5A-5B and 6A-6B.

FIG. 10 is aflow chart depicting the steps of an alternate method for preparing an extract according to the invention.
FIGS. 11A-11F are HPLC chromatograms of products of selected steps in the process of the invention.

FIG. 12 is a chromatogram of a product of FIG. 10 indicating collection of sequential fractions for activity analysis.
FIG. 13 is a flow chart of an alternate method of extract preparation.

Best Mode of the Invention

[0015] An extract of species of the genus Vaccinium, which is highly enriched for an active fraction having activity
to inhibit the adherence of certain bacterial species to various substrates, is also highly enriched in the content of
flavonoids and polyphenols. The extract may be in powdered form or dissolved in a suitable solvent. The powdered
form described herein is a reddish-brown powder having a density of about 0.43 £ 0.03 g/cc and other properties as
described herein. For convenience and clarity, the extract will be referred to hereinafter as the "enriched extract," and,
when reference is made to an extract made from a particular species such as cranbetrries, as the "cranberry extract."

A. Processes:

[0016] An extract having the characteristics of the enriched extract described herein may be prepared by the steps
illustrated in FIG. 1. Except for the final non-polar solvent extraction, which selectively removes anthocyanins, this
method is similar to a standard method used to extract anthocyanins from plant materials (see, e.g., Official Methods
of Analysis of the Association of Official Analytical Chemists, §§ 22.092 through 22.095 et seq., pp. 424-425 (1984);
also Fuleld and Francis, "Purification of Cranberry Anthocyanins," J. Food Science 33:266-274 (1968)). Anthocyanins
are flavonoid compounds closely related to, and often co-isolated with, polyphenols. However, cranberry-derived an-
thocyanins isolated by the previously-described methods did not significantly inhibit bacterial adhesion to surfaces.
Moreover, cranberry extract, which is about 1000-fold enriched for the adhesion-inhibiting activity, has low or no levels
of anthocyanins. Anthocyanins characteristically exhibit strong absorption of 512 nm light. From the chromatograms
of FIGS. 5A and 5B, it is apparent that the levels of anthocyanins in the extract were much lower than the levels of
polyphenol components absorbing at about 360 nm.

[0017] The method depicted in FIG. 1 also removes substantially all free simple sugars and most of the benzoic acid
from the enriched extract. However, other methods are known for concentrating and purifying polyphenols and related
compounds such as flavonoids, anthocyanins and catechols from cranberries and other plant materials (see, e.g.,
Puski and Francis, "Flavonol Glycosides in Cranberries," J. Food Science 32:527-530 (1967); Fuleki and Francis,
"Quantitative Methods for Anthocyanins: Purification of Cranberry Anthocyanins," J. Food Science 33:266-274 (1968);
P.L. Wang et al., "Isolation and Characterization of Polyphenolic Compounds in Cranberries," J. Food Science 43:




10

15

20

25

30

35

40

45

50

55

EP 0 752 871 B1

1402-1404 (1978)). These other methods may also produce an extract enriched for anti-adhesion activity, but having
greater or lesser amounts of peripheral substances such as the previously-mentioned sugars, benzoic acid, and an-
thocyanins.

[0018] A method for preparing an enriched extract is as follows. First, polar and charged compounds including an-
thocyanins and other flavonoid and polyphenol compounds are extracted from selected plant material of plants of the
genus Vaccinium (step 100). Preferably, the selected plant material is berries or fruits (e.g., cranberries).

[0019] Also, it has been found that in lieu of fresh or frozen berries, another useful starting material is an aqueous
solution of a powdered cranberry product (commercially available as OCEAN SPRAY brand). This solution may be
used in place of the acidified alcohol-water extract of whole berries (steps 100-102 of FIG. 1). The cranberry powder
is believed to be obtained by spray-drying an aqueous extract of the raw cranberry material. A solution of 10 to 20%
by weight of powdered cranberry is a starting material that has yielded good results. Higher concentrations of this
powder are less desirable. In a procedure starting with such a cranberry solution, steps 100 and 102 of the extraction
of FIG. 1 are eliminated.

[0020] Step 100 involves crushing the plant material, mixing the material with a large volume of acidified alcohol,
and thoroughly agitating the mixture. The acidified alcohol preferably comprises a fairly polar alcohol and water in
about equal proportions, with a suitable acid in an amount of about 1 to about 10 % by volume. In a preferred embod-
iment, the proportions are 10:1:10 ethanol:acetic acid:water. Suitable alcohols also include methanol ("MeOH"), ethanol
("EtOH"), and propanol, and suitable acids include acetic acid ("HOAc"), hydrochloric acid ("HCI"), and phosphoric acid
("HzPQ4"). The solid residue is separated from the liquid portion and the residue is disposed of.

[0021] Step 100 thus produces a liquid extract containing mainly polar and/or charged compounds including the
active fraction, with a solid residue of plant material debris containing largely nonpolar compounds.

[0022] The liquid extract is then concentrated to about 4-6 % of the original volume of extract (step 102) by removing
a substantial part of the alcohol. Preferably, the exiract is evaporated to perhaps about 1-5 % of the original volume
of liquid extract, and then water is added to bring it up to 4-6% of the original volume. A concentrated liquid extract
results.

[0023] Instep 104, monomeranddimersugars are substantially removed from the concentrated extract. For example,
a metal acetate or sulfate is added to the concentrated liquid extract, which precipitates a solid, leaving the simple
sugars in solution. The precipitate includes complexes of the active fraction with the metal. Step 104 may be carried
out by adding sufficient metal compound to the extract (a concentration of about 1 to 1.1 molar), followed by the addition
of about 0.4 volumes of a volatile inorganic base to the concentrated extract, with thorough mixing. The inorganic base
is preferably rather strong (e.g. NH,OH). The solid precipitate forms rather quickly after addition of the base.

[0024] When use of a lead compound (e.g., lead acetate) as the metal salt of step 104 is undesirable, other metal
salts may be used, for example, acetates of zinc, magnesium, nickel, barium and calcium, cobalt or sodium, or zinc
sulfate. Zinc acetate, magnesium acetate, and zinc sulfate are preferred. Nickel, barium and calcium acetates produced
an enrichment of 60-80% relative to that achieved with zinc acetate (taken as 100%), while sodium acetate and cobalt
acetate gave relative yields of only 20-40 % .

[0025] The precipitated solids may be washed with a large amount of a polar alcohol, such as 80% EtOH in water,
to remove excess salt and traces of monomer and dimer sugars (step 106). MeOH or propanol may be substituted for
EtOH.

[0026] The solids are then mixed with n-butanol and concentrated HCI, in a proportion of about 6:1 (step 108). The
acidic n-butanol removes the metal ion and solubilizes the active fraction, while the HCl is believed to alter the relative
polarity of the active components to thereby renderthem soluble in n-butanol. Although n-butanol is presently preferred,
other moderately polar solvents (e.g., i-butanol, t-butanol, pentanol or hexanol) may be used. An alcohol liquid phase
and a pellet comprising mostly metal chloride results. The pellet is discarded (step 109).

[0027] The butanol is then removed from the liquid phase of step 108 by extraction with a nonpolar organic solvent
such as petroleum ether (step 110). About three to ten volumes of the crganic solvent are added to the alcohol liquid
phase and vigorously mixed, then let stand to allow separation into a hydrophobic first organic phase comprising pe-
troleum ether and butanol, and a first aqueous phase which contains the active fraction. The first aqueous phase, which
is generally orange-red to red-brown in color (presumably due to the presence of anthocyanins), is separated from the
organic layer and diluted with about 4 volumes of water (step 112).

[0028] The first organic phase may then be back-exiracted with water (1/20 volume) until all of the red color has
been removed from the first organic phase. The water layers from the back-extractions may then be combined with
the aqueous phase of step 110, before the dilution step of 112.

[0029] After dilution, the first aqueous phase is then further exiracted with a moderately polar organic such as ethyl
acetate ("EtAc") (step 114) to produce a second organic phase containing the active fraction and a second aqueous
phase in which a substantial proportion of the anthocyanins remains. Preferably, the first aqueous phase is extracted
three times sequentially with about an equal volume of EtAc, and the three EtAc phases are pooled. Alternatively, the
extraction step 114 may be performed as two sequential extractions, the first with an equal volume of diethyl ether
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("Et,0"), and the second with an equal volume of ethyl acetate.

[0030] Inthe process depictedin FIG. 1, it has been foundthat in the step of EtAc extraction (step 114), a significantly
higher yield, both in terms of mass and in terms of activity level per unit mass, is obtained if the extraction is performed
under acidic conditions (e.g.,pH < about 2). Acidification may be accomplished by addition of HCI or other suitable acid.
[0031] In any case, following extraction step 114, the second organic phase is separated from the second aqueous
phase and evaporated to leave a paste or powder (in one instance, a powder having a generally orange color and a
density of about 0.43 g/cm3 with a solubility in water of about 8.5 g/ml). This preduct will, for convenience, be termed
a "flavonoid-enriched extract," which is consistent with the spectral data indicating enrichment for flavonoid-containing
compounds. However, the term is not intended as limiting the active fraction of the extract to flavonoids or the like. The
anthocyanins are substantially selectively retained in the second aqueous phase of extraction 114, although some may
remain in the second organic phase. However, the second aqueous phase has considerably less anti-adhesion activity
than does the second organic phase.

[0032] The extract prepared by this process is enriched about 1000-fold for an active fraction, which inhibits the
adhesion of bacteria, including E. coli and P aeruginosa, to mammalian cells and to certain surfaces. There is no
detectible protein, and little or no free monomer and dimer sugars, in the enriched extract. The caloric value of the
extract is generally less than about 4 calories per gram. Also, the acid content of the enriched extract, especially the
benzoic acid content, is considerably lower than that of Vaccinium berries and of many other cranberry extract or
powder products.

[0033] A variety of methods may be used to obtain an initial aqueous Vaccinium extract from which the anti-adhesion
activity may be obtained. Table VIl includes a comparison of activity obtained using a variety of extraction methods.
[0034] Another method is depicted in FIG. 10. This method involves processing the initial aqueous extract largely
by chromatographic separation steps instead of by precipitations, phase separations, etc. This embodiment is conven-
ient and reduces the use of organic solvents. However, the chromatographic embodiment is still directed to the funda-
mental steps of enriching for charged and polar compounds, removing monomer and dimer sugars, removing benzoic
acid and other organic acids, and removing anthocyanins, and these steps could be accomplished by substituting the
appropriate steps previously described in reference to FIG. 1. That is, a "hybrid" embodiment combining certain steps
from the embodiment of FIG. 1 and some from the embodiment of FIG. 10 may also produce the desired extract.
[0035] For example, in the embodiment of FIG. 10, the removal of simple sugars and benzoic acid (step 1000) from
the extract (e.g. steps 100, 108, 112 of FIG. 1) is accomplished by reverse-phase affinity chromatography on a lipophilic
column, such as the C18 column, which is also used for HPLC analysis of the extract (step 1000).

[0036] The chromatographic embodiment may desirably include a further step of selectively separating compounds
which compete with mannose for binding to a mannose-affinic substrate. This step is accomplished by subjecting the
extractto affinity chromatography on a mannose-binding substrate boundto asupport. Inthe present working examples,
a concanavalin-A (abbreviated conA) column (Sigma Chemical Co. of St. Louis, MO) is used. ConA is known to bind
mannose, and mannose binds to type 1 pili and interferes thereby with the pill-mediated adhesion of type 1 pili. In the
conA affinity chromatographic step, the extract is passed over the column to cause selected components to bind to
the conA, and non-conA-binding compounds are washed from the column. A solution containing a sufficient excess of
mannose or a mannose derivative is then used to elute the selected components from the column by competition.
[0037] Other mannose-binding agents could be similarly used for a mannose affinity chromatography separation.
One alternate embodiment involves isolating the pili and/or the mannose binding region of the pili, and using this in
place of conA for affinity chromatography. However, conA-conjugated supports are commercially available and thus
convenient.

[0038] The mannose affinity chromatography may be performed after the extract has been partially purified by other
steps. For example, the extract should already be free of simple sugars that could bind to conA and thus interfere with
the binding of the desired polyphenol and flavonoid compounds.

[0039] The first step 1000 (FIG. 10) of the procedure is to remove the monomer and dimer sugars and benzoic acid
from a primary aqueous Vaccinium extract by subjecting the primary extract to reverse-phase liquid chromatography
on a lipophilic column. The primary extract can be obtained by making an aqueous solution of a powdered starting
material as described above, by making an acidified alcohol extract as by steps 100-102 of the method of FIG. 1, or
by equivalent other means.

[0040] Inone embodiment, the reverse-phase chromatography of step 1000 is performed on a C18 cartridge column
(Waters C18 "BondaPak", 10um beads, available from Millipore Corp. of Milford MA, cat. # WAT038505). A 50-mI| C18
cartridge column is prepared essentially according to the manufacturer's directions, by flushing first with 100 ml MeOH
and then with 200 ml distilled water at a flow rate of 4-6 ml/min. From 350 ml to about 500 ml of the aqueous primary
extract is then loaded onto the C18 column at a flow rate of 0.5 to about 2.0 ml/minute. If the fluid leaving the column
during loading becomes pink or red in color, the column is being saturated. The column is then washed with an excess
of water (800-1000 ml, or a sufficient amount until the eluant appears colorless or faint pink), at a flow rate of about
4-6 ml/min, to remove the sugars. Next, a sufficient volume of MeOH, typically about 150 to about 300 ml, is run through



10

15

20

25

30

35

40

45

50

55

EP 0 752 871 B1

the column to elute the desired compounds. The MeOH eluate should be a deep red; when the eluate becomes pale
pink, sufficient MeOH has passed through the column. The MeOH eluate usually contains precipitate, which is readily
removed by centrifugation at 1500 to 5000 rpm with, for example, a tabletop or slightly larger centrifuge (step 1004).
[0041] The MeOH of the MeCH supernatant of step 1002 is then evaporated under vacuum, and the residue is
redissolved in about 25 ml warm water, preferably with sonication (step 1004). The sample may be centrifuged or
filtered with a Whatman #1 filter to remove precipitate, which is discarded.

[0042] The aqueous sample is then subjected to chromatographic separation on a cation column (step 1008). A 4
to 8 ml cation column is prepared, as generally known, from a slurry of cation material in water. A presently-preferred
cation material is the Waters Accell + CM Cation, which is a silica bead with a hydrophilic bonded layer having car-
boxymethyl as the available cation group (Millipore Corp. of Milford MA). In a typical procedure, the aqueous sample,
which has a volume of about 5 ml, is carefully loaded directly onto the cation column. At this point, a green color will
be observed in the column and a very dark green material at the top of the column. The column is then washed with
about 25 ml of distilled water (step 1008A). The dark green material at the very top washes out, only very slowly with
plain water, and is desirably left behind.

[0043] The initial loading solution and the water wash (the void volume; step 1008A) of the cation column contain a
substantial amount of the desired anti-adhesion activity. A substantial portion of anthocyanins are removed from the
extract by the cation column, as revealed by analytic C18 chromatography of products 1006 and 1008A (which may
also be subjected to the optional CHCI4/EtAc extraction). Desirably, the column is now washed with 1-2 column volumes
of 1% HCI (aq) (step 1008B), which elutes essentially all of the green material. The HCI eluate has been found to
consist mostly of anthocyanins. Following the HClI elution, a step of MeOH elution (step 1008C) is then performed. The
MeOH eluate 1008C, upon evaporation and resuspension in water, surprisingly exhibits a substantial amount of anti-
adhesion activity. The MeOH eluate compound(s) have significant HPLC elution peaks observable by absorbance at
230, 280 and 360 nm.

[0044] The void volume eluate 1008A is then concentrated (e.g., by evaporation) to a concentration of less than
about 60 mg/ml, in preparation for affinity chromatography on a conA column. A 3 to 10 ml column of conA-bound
column material (Sigma Chem. Co. of St. Louis MO, cat. #C-9017) is prepared and flushed with 100 ml of phosphate
buffer (0.06M sodium phosphate, adjusted topH 7 with H3PO,) at a flow rate of about 1 mI/min. Two ml| of the aqueous
eluate, centaining no more than 60 mg/ml sample, is adjusted to the same concentration of conA phosphate buffer
and applied to the column. After loading, the column is washed with about 50 ml of phosphate buffer or until the eluate
is clear, again at about 1 ml/min. Finally, the column is eluted with at least 50-100 ml of phosphate buffer containing
10 % o-methylmannopyranoside. The mannopyranoside compound is preferred over mannose for this purpose be-
cause it binds more tightly to the conA, and thus is expected to more effectively elute compounds bound to the mannose-
affinic site on conA. A 10% concentration of a-methyl-mannopyrancside is found to be more efficient at eluting the
active fraction than a lower concentration of 2%.

[0045] The resulting conA-eluate is then subjected to another separation on a C18 column, similar to step 1000, to
remove the o-methyl mannopyranoside. However, a smaller C18 column (Waters C,g Sep-Pak, 1 ml vol., Millipore
Corp. of Milford, MA; cat. # WAT051910) is sufficient with the more purified sample at this stage. This step also serves
to concentrate the active fraction. The column is prepared by passing 5-10 ml MeOH followed by 5-10 m| water over
it before loading with the 50 ml of conA eluate. The column is then washed with 10-20 ml water, and the active fraction
is eluted in a volume of about 2 ml MeOH. The sample may be evaporated to dryness and resuspended in a volume
of about 150 ul of distilled water. The resulting extract is pale yellow to brown (indicative of little or no anthocyanins).
A large part of the anthocyanins are lost in the cation column separation.

[0046] Optionally, a step of extracting the aqueous sample with an equal volume of amoderately polar organic solvent,
e.g., 50:50 CHCI4/EtAc, may be introduced into the procedure of FIG. 10. This step is performed to remove some
nonpolar or less polar compounds from the extract. CHCl;-EtAc extraction may be performed either after step 1004,
or prior to steps 1000, 1002, e.g. on the initial aqueous extract.

[0047] The CHCI5-EtAc extraction appears to remove a component of the extract which masks or otherwise interferes
with the activity of the anti-adhesion fraction in the RBC assay, since its removal generally enhances the activity as
measured in that assay without significantly changing the mass yield. However, removal of the apparent "masking"
component(s) may decrease the long-term stability of the active compound. Thus, the step of CHCI/EtAc extraction
may be employed when attempting to quantitate anti-adhesion activity in the RBC assay, but it may be undesirable to
include this step in routine production of the exiract.

[0048] In performing the CHCIy/EtAc extraction, the aqueous sample is preferably extracted twice (each time with
an equal volume of CHCIy/EtAc). The organic phase(s) are discarded, and the aqueous phase is concentrated by
evaporation to about 1/5 its original volume (e.g., about 5 ml). The evaporation also removes trace amounts of the
organic solvents. Alternatively, the sample can be evaporated to dryness and resuspended in water. Either way, the
resulting aqueous sample is then further purified by step 1008 or step 1004.

[0049] Table VIII shows the relative adhesion-inhibiting activity measured for extracts at selected stages in the proc-
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ess of FIGS. 1 and 10, as measured in the red blood cell agglutination assay (abbreviated RBC assay; see Example
2 and Table VI). The activity values are normalized to the activity of a 1% mannose solution in the assay and to the
amount of material in g/ml. The mannose solution is 1 % or 1 g/100 ml, so a value of 100 indicates activity equivalent
to mannose. Values greater than 100 indicate that the sample is more effective than mannose in anti-adhesion activity.
The concentrations of the test extracts were determined by weighing portions evaporated to dryness.

[0050] The results shown in Table VIl demonstrate that (in general) different methods of producing the initial extract
were comparable with the MeOH:HOAC:water ("MAW"). Water (room temperature) and beiling water extracts were
slightly better in terms of recovery of activity. A 10% solution of OCEAN SPRAY cranberry powder ("OSCP") was
comparable to these as well. To estimate the amount of activity remaining in the pulp, the pulp was extracted with
MeOH and the MeOH-soluble material was prepared in agueous form.

[0051] The MAW extract is preferred, as it appears to result in a greater recovery of activity in the initial extraction
from berries and to leave a smaller proportion of activity in the pulp.

[0052] An alternate procedure for preparing a cranberry extract having anti-adhesion activity, and further including
steps of substantially purifying an active compound from the extract, begins with an alkaline pH adjustment of an
aqueous solution of previously exiracted plant material in which the "active" compounds are soluble. As applied to an
aqueous solution of OCEAN SPRAY cranberry powder, the method went as follows. A sufficient amount of a strong
base (e.g., NaOH) is added to the OSCP solution to bring it to a pH sufficient to ionize phenol groups of polyphenols
to phenoxide groups, (= pH 10) (FIG. 13; step 1300). When the process was applied to the OSCP solution, the solution
turned green upon reaching the necessary pH. For 1 liter of a saturated (20%) OSCP solution of cranberry powder,
about 70-80 ml of 10 N NaOH was used. The green, basic OSCP solution thus produced was then stirred with a
sufficient amount of a simple alcohol to cause formation of a green precipitate (step 1302). About 4 volumes (4 liters)
of MeOH were used. In place of MeOH, other 1 to 3 carbon alcohols miscible could have been used. The precipitate
was allowed to settle, collected on filter paper, and then washed with a small volume (about 1/5 to 1/3 liter in the
example) of "basic" MeOH (step 1304). "Basic" MeOH is MeOH alkalinized with about 1-2 ml of ION NaOH per liter.
The washed solids were air-dried, and the resulting light green powder, which contained increased levels of the active
fraction as revealed by testing in the hereinafter described RBC agglutination assay, was stable for many months at
room temperature. Most of the sugars were removed in this step. Generally, between about 70 and 80 grams of green
powder were recovered per liter of 20 % OSCP.

[0053] Next, a sufficient amount of the green powder was dissolved in 200 ml of water to make a strong or nearly-
saturated solution (step 1306; generally 30-40 grams from the 20% OSCP process). The aqueous solution was then
acidified to convert the phenoxide ions back to phenol groups, in the present case, by adding sufficient concentrated
acid (e.g., about 13-16 ml of 12 M HCI) to bring it to a pH between about 3 and 4 (step 1308). In the case of extraction
from OSCP, the solution turned to a wine-red color upon reaching the appropriate pH. Undissolved solids were removed
(e.g., by filtration or centrifugation), and the supernatant solution was applied to a C18 lipophilic column (Waters Car-
tridge) which had been preconditioned with MeOH and then washed with deionized water (step 1310). After the cran-
berry-derived solution had been loaded, the C18 column was washed with 2-3 column volumes of water and eluted in
methanol. For a 35 ml C18 column having about 200 ml of the acidified cranberry-derived solution loaded thereon,
elution step 1312 was with 100 ml (2-3 column volumes) of methanol. Other water-miscible alcohols could have been
substituted for MeOH. Other non-polar organic solvents in comparison to water (e.g., acetonitrile) could have been
substituted for the alcohol. Further, other similar reverse-phase silica gel columns, such as C2 or C8 or phenyl or the
like columns, may have been substituted for C18 or lipophilic Sephadox LH-20 or LH-60 or the like.

B. The Extracts:

[0054] Table | shows the solubility of one embodiment (cranberry powder) of the invention in various solvents of
differing degrees of polarity.

[0055] The refractive index of an aqueous solution of the powder is about 1.3320 at a concentration of 1.0 mg/ml,
and about 1.3370 at a concentration of 8.5 mg/ml (the maximum solubility in water).

Table |

Solvent Solubility

Acetone 133 mg/ml
Methanol | 530 mg/ml
Ethanol 450 mg/ml
Butanol 275 mg/ml
Water 8.5 mg/ml
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[0056] The extract prepared from cranberries (berties of V. macrocarpon) has certain characteristics observable in
absorbance spectra in the infrared, visible and ultraviolet light ranges. FIG. 2 shows an IR transmittance spectrum of
the extract, with significant absorbance troughs at approximately the following respective wave numbers incm-!: 3410,
2960, 1735, 1610, 1524, 1443, 1360, 1285, 1210, 1111, 1066, 822, 785, 500, which are respectively indicated by
reference numerals 202, 204, 208, 208,210, 212, 214, 216, 218, 220, 222, 224, 226, 228. Peak 228 at about 500 cm-1
is very broad.

[0057] FIG. 3 shows an absorption spectrum of the cranberry extract dissolved in MeOH, for wavelengths from about
250 nm through about 600 nm (the UV and visible light regions). The concentration of the extract in MeOH is about
0.05 mg/ml. Four major absorption maxima are observed between about 200-500 nm with peaks usually at 200-210
nm, and 275-290 nm, and 355-375 nm, and 440 to 460 nm. These maxima are indicated by arrows 310, 320, 330,
340. These four peaks appearto be characteristic of the extract. The relative intensities of the peaks may be somewhat
variable, but are generally in the range of about 1.8:0.64:0.12 respectively for the peaks 320, 330, 340. Polyphenols,
including flavonoid-containing compounds, are known to have UV/visible light-absorbance spectra with similar features.
The cranberry extract also exhibits strong fluorescence at 315 nm when excited at 280 nm light. Both fluorescence
and absolutions spectral maxima are shifted to the red by the addition of AlCI3, which is characteristic for phenolic
compounds.

[0058] FIG. 4 depicts absorption spectra of the cranberry extract dissolved in water, at two different concentration
levels (curves 400, 402). Curve 402 is taken from a sample which is 200 times more concentrated than that of curve
400. The spectrum has the following characteristic absorbance peaks: 202, 278, 368, and 454 nm, which are indicated
respectively by reference numerals 410, 420, 430 and 440. The approximate relative intensities of the peaks are, in
(mg/ml)-1{cm)-1,0.28, 0.025, 0.0031, and 0.00085, respectively. Peak nos. 420, 430 (278 nm and 368 nm, respectively)
are also characteristic of the spectra in water of flavonoid- and polyphenol-containing compounds. Generally, an ab-
sorbance at both 280 nm and 360-370 nm is indicative of the presence of flavonoids, whereas polyphenols have the
greatest absorbance in the 200 nm to 280 nm range and exhibit little or no absorbance at 360-370 nm.

[0059] The flavonoid/polyphenol compounds present in the extract include compounds having a glycoside moiety.
Several flavonoid aglycones including myricetin, rutin, and quercetin, were tested and found not to have anti-adhesion
activity. The cranberry extract is also characterized by the elution at specific times during HPLC of the extract dissolved
in MeOH, of 360 nm light-absorbing components. FIGS. 5A and 6A depict typical absorbance vs. time chromatograms
of the cranberry extract of components that absorb at 360 nm. Fifteen hundred pl of a solution containing 100 mg of
dry powder per 4 ml of MeOH (i.e., about 37.5 mg) was applied to a preparative-size, reverse phase C18 column
(Waters C18 prepacked column, BONDAPAK, cat. # WAT038505, Millipore Corp., of Milford MA, USA). C18 is a li-
pophilic affinity agent having carbon chains 18 carbons in length bound to the beads. For a preparative size column
of about 50 ml volume, 25 mm diameter and 100 mm length, a two-solvent linear gradient from 80% A/20% B (A =
0.4% phosphoric acid, B = MeOH) to 31 % A/69 % B is run at a flow rate of & ml/min. over a time from 0 to 76 min.
After 76 min., an isocratic flow at 31 % A/69% B is maintained for an additional 44 min. With photodetection at 360
nm, about four large 360 nm-absorbing peaks are observed respectively at about 46, 52, 56 and 64 min. (identified by
reference numerals 602, 604, 606, 608, respectively, in FIGS. 6A & 6B).

[0060] For an analytical column of about 5 ml volume (FIG. 8), about 1.25 mg powder is loaded in a volume of about
1 ml water or alcohol. A two-solvent linear gradient from 80 % A/20% B (A = 0.4% H3PQO,4, B = MeOH) to 31 % A/69%
B is run at a flow rate of 1 ml/min. over a time from 0 to 38.3 min. After 38.3 min., an isocratic flow at 31% A/69% B
was maintained for an additional 21.7 min. With photodetection at 360 nm, about four major elution peaks are observed
at elution times between about 22 min. and about 40 min., and three smaller elution peaks appear earlier, at between
about 9 min. and about 15 min. Alternatively, a revised method to improve base line noise and improve peak symmetry
can be used. A two-solvent linear gradient from 79% A/21% B (A = 0.4% phosphoric acid, B = 95 % MeOH and 5 %
0.4 % phosphoric acid) to 35 % A/65 % B is run at a flow rate of 1 mL/min. over a time from 0 to 38.3 min. After 38.3
min., an isocratic flow at 35 % A/65 % B was maintained for an additional 21.7 min. The column is then washed with
100% MeCH for an additional 10 min. at a flow rate of 1.0 mL/min.

[0061] Inscme cases (e.g., FIG. 9), a 50 ml preparative column was first run for five min. at 80% A, followed by the
linear gradient from 80% A to 31 % A over the next 38.3 min., and finally by an isocratic phase at 31 % A for the
succeeding 21.7 min. (total time 70 min.). With this gradient protocol, the pattern of 360 nm-absorbing elution peaks
associated with the active fraction of the exiract is somewhat different, but closer to that observed for the analytical
column.

[0062] The cranberry extract is also characterized by certain UV-fluorescing components migrating in a specific pat-
tern in paper and thin-layer chromatography ("TLC"). When a solution of the cranberry extract is subjected to TLC on
silica gel in a 98:2 acetone:water solvent, four characteristic fluorescing bands may be observed under long-wave
ultraviolet light. These characteristic bands have the properties as described in Table II:
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Table Il
Relative migration distance (R;) and color upon irradiation with UV light for characteristic bands observed by TLC
in acetone:water (98:2).
Rf Color

Band #0 0.0 faint red

Band #1 02 blue/blue-white

Band #2 0.6 bright yellow

Band #3 0.7 bright yellow

Band #4 0.97 white

[0063] When subjected to paper chromatography on a Whatman #3 paper with a solvent system of 6:1:2 butanol:
HOAc:H,0, three significant fluorescent peaks are observed on exposure to long-wave (366 nm) UV light. These three
peaks are described in Table IlI:

Table Il

Relative migration distance (Ry) and color of fluorescent bands observed upon irradiation with long-wave UV light,
for paper chromatography in 6:1:2 butanol:acetic acid: water.

Rf Description
Band #5 0.44 strong fluorescent yellow
Band #6 0.50 faint fluorescent yellow
Band #7 0.77 medium fluorescent yellow

[0064] The enriched extract is substantially free of free simple sugars (monomer and dimer sugars such as fructose,
galactose, glucose, sucrose, efc).

[0065] In one embodiment, the total acid content of the enriched extract (including benzoic acid) is less than about
2 %. Benzoic acid is usually present at less than about 0.005 mg per gram. This benzoic acid content is less than or
equal to about 1% of that found in certain existing products, as summarized in Table IV. Juice products were reduced
to a powder before testing and the acid content is given in relation to the mass of the resulting solids. The reduced
content of benzoic acid and total acid results in a product with a less sour taste and which is believed to be less likely
to cause stomach upset or promote tooth decay.

Table IV

Product Wt. % Benzoic Acid
KNUDSEN cranberry juice 0.50

HAINS cranberry juice 0.11

JANET LEE cranberry juice 0.06

OCEAN SPRAY cranberry cocktail 0.10

OCEAN SPRAY cranberry powder 0.12
Cranberry extract of application 0.0002

[0066] The cranberry exiract having the foregoing properties, including a very low content of simple sugars and
benzoic acid, has been found to interfere with adherence of bacterial cells to certain cell types, as well as to surfaces
such as polystyrene.

C. Uses:

[0067] A method of inhibiting the adhesion of bacteria to surfaces comprises the steps of providing a Vaccinium
extract enriched for anti-adherence activity and for 280 nm-absorbing and/or 360 nm-absorbing polyphenol com-
pounds, and applying an effective amount of a compaosition comprising the extract in an acceptable carrier to a surface
believed to have bacteria such as E. coli adhered thereto to disengage the bacteria from the surface. Desirably, the
surface is rinsed to remove the disengaged bacteria. The method is useful to inhibit the adhesion of bacteria to such
surfaces as teeth, other bacteria adhered to teeth, human oral epithelial cells, and human epithelial urinary tract cells;
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and to clean dental implants, bacterial fermentation vats, and the like.

D. Compositions:

[0068] The invention includes oral hygiene products containing a Vaccinium-derived extract, as disclosed previously
herein, having microbial anti-adhesion properties. Such oral hygiene products include, but are not limited to, dentifrices,
oral rinses, and chewing gums.

[0069] A dentifrice of the invention would be made by preparing an elective amount of the Vaccinium-derived "extract"
in a conventional powder or paste carrier, the carrier being comprised of ingredients including a hydrophilic base,
emulsifiers, flavoring agents, fragrance agents, preservatives, etc., in conventional proportions. Such a dentifrice may
include effective amounts of abrasive components for mechanical disruption/removal of tartar and/or fluoride. A specific
example of a toothpaste includes Vaccinium-derived extract in an amount of between about 0.2% and about 5 % by
dry weight in combination with toothpaste constituents.

[0070] A chewing gum would contain a conventional gum component, a preservative, and an effective amount of the
extract. In the gum, the amount of the extract will generally be between about 0.5% and about 5% by dry weight.
[0071] An oral rinse may contain an aqueous or aqueous-alcohol liquid carrier, a preservative, and an effective
amount of the extract, the latter being generally between about 0.5% up to about 10% by volume, or 0.005 to 2% by
dry weight.

[0072] Another product in which the extract find use is a throat spray or lozenge to treat a sore throat by, for example,
reducing or preventing adhesion of deleterious bacteria to throat tissues.

[0073] Conventionally, hydrogen peroxide or other strong oxidizing agents are sometimes included in oral hygiene
products. However, at present it is believed preferable not to include strong oxidizing agents such as hydrogen peroxide.
[0074] Itis also contemplatedthatthe Vaccinium-derived extract may be prepared in capsule or tablet form for regular
administration to help maintain urinary tract health, and particularly as a prophylactic against urinary tract infections.
Or, beverages enriched for the extract could be prepared for a like purpose, making the known benefits of cranberry
juice available to individuals who dislike the taste of cranberries. The extract should be present in an amount of from
510 500 mg in a tablet form, or in an amount to provide a similar dosage in a 100 ml to 250 ml beverage.

[0075] The Vaccinium-derived extract could also be prepared in compositions for treatment of urinary tract infections.
In tablet form, such a compaosition would include from about 10 to about 500 mg of the Vaccinium-derived ingredient
per dose unit in a suitable inert carrier, with the dose to be taken 1-4 times daily. Optionally, cne or more of the following
may be included: phenazopyridine HCI for relief of acute symptoms (from about 50 mg to about 200 mg per dose unit);
methenamine as an anti-infective agent (from about 50 mg to about 500 mg methenamine per dose unit); and a urinary
acidifier such as sodium diphosphate, hippuric acid, ascorbic acid, or mandelic acid (from about 100 mg to about 500
mg per unit dose).

[0076] A foot powder according to the invention would typically include an effective concentration of the extract
admixed with miconazole or clotrimazole, talc, starch, and possibly fragrance. When incorporated into an aerosol, a
propellant would also be used.

[0077] A footointment or cream would typically include an effective amount of the extract, miconazole or clotrimazole,
petroleum, lanolin, sodium lauryl sulfate, emulsifiers, and preservatives.

[0078] A foot solution would typically include the inventive extract, an antifungal such as miconazole or clotrimazole,
and a solvent system (e.g., water and alcohol).

[0079] A vaginal cream for treating yeast infections would include the extract, an effective amount of an antifungal
such as clotrimazole, miconazole or terconazole, benzyl alcohol, cetyl alcohol, and wax or other cream base.

EXAMPLES

[0080] Examples 1-3 demonstrate the anti-adherence properties of the extract. At least three modes of bacterial cell
adherence to other cells and surfaces are known. One mode is mediated by type 1 pili on the surface of the bacteria,
and is characterized by sensitivity to free mannose. A second mode is mediated by P-type pili ("P-type fimbriae"). The
mechanisms of the third mode and other adherence modes are not well-characterized. Guinea pig erythrocytes are
believed to have receptors for the type 1 (mannose-sensitive) pili of E. coli, since the bacteria are capable of aggluti-
nating guinea pig erythrocytes in the absence of mannose but not in its presence (see, e.g., Aronsen, J. Infect. Dis.
139:329-332 (1979); Riegman, J. Bacter. 172:1114-1120 (1990); Jann, Infect. Immun. 22:247-254 (1981)).

Example #1

[0081] Anti-adherence activity measured as interference with bacterial adherence to bladder cells:
[0082] Human bladder epithelial cells were collected by centrifugation from the urine of a healthy female volunteer.
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The cells were washed in standard saline citrate (SSC) and resuspended to the desired volume. The optical density
of the cell solution and cell counts were determined. E. coli bacterial strains isolated from urinary tract infections were
cultured in tryptic soy broth at 37° C for 72 hours to encourage piliation. The bacteria were also harvested by centrif-
ugation, resuspended in the desired volume of SSC, and the approximate cell number determined.

[0083] A test tube was prepared containing 0.667 ml of a selected dilution of the substance to be tested for anti-
adherence activity, plus 0.334 ml of the bacterial suspension. The bacteria were incubated with the test substance (an
enriched extract produced from cranberries by the process of FIG. 1, Step 116) for 15 min. at 37° C. Next, 1.0 ml of
the bladder cell suspension was added to each tube and the tubes were incubated for a further 15 min. Cranberry
extract was used in an 8.5 mg/ml solution. Unfractionated cranberry juice was also tested.

[0084] After incubation, the content of each tube was filtered through an 8 micron polycarbonate filter, and the filter
was rinsed with two volumes (2 ml = one volume) of SSC to wash free any bacteria that were not adhered to the bladder
cells. Thefilter was placed face down on a microscope and the cells were heat-fixed to the slide. The filter was removed,
the slides were stained to visualize the cells, and the number of bacteria adhering per cell was counted for each of 20
cells per slide.

[0085] Two controltests were also performed. First, the bladder cells were incubated only in SSC without any bacterial
suspension or test substance to determine how many bacteria originating in the urine sample were attached to the
epithelial cells. Second, SSC was substituted for the test substance to determine the maximum number of bacteria
that adhered to the cells without any inhibitor.

Example #2

[0086] The following test was developed and used to test the ability of the extract to inhibit agglutination of guinea
pig red blood cells ("RBC") by E. coli.

[0087] RBC, from guinea pigs (Microbio Products of Tempe, AZ) as a suspension in Alsevers solution, were washed
in SSC and resuspended in SSC. Human RBC, obtained by standard methods from the blood of volunteers, were
prepared by washing and resuspending in SSC. Human RBC are believed to have a receptor for mannose-resistant
pili of E. coli.

[0088] E. coli, cultured and prepared as described in Example 1, were tested as follows. A series of dots containing
graded amounts of the test substance diluted in SSC, plus one dot containing SSC only, were placed on a polystyrene
plate. The dots had a volume of about 10 pl. An equal volume of bacterial suspension was mixed into each dot, followed
by 1/2 volume of RBC. The total volume in each dot, for a starting volume of 10 pl per dot, was thus 25 ul. The contents
of each dot were thoroughly mixed and the degree of agglutination was scored on a scale of 0-4, with 0 representing
no agglutination. The sum of the dot scores for all dilutions was totalled and subtracted from 32 to provide an Activity
Index of activity interfering with agglutination.

[0089] FIGS.5A, 5B and 6A, 6B depict absorbance chromatograms from high-pressure liquid chromatography (pre-
parative-type column, 25 ml by 100 ml). In FIG. 5A, absorbance at four different wavelengths is shown: 230, 280, 360,
and 512 nm. Flavonoids and polyphenols are known to have significant absorbance at about 280 nm, with flavonoids
also having an absorbance peak at about 360 nm. Anthocyanins are known to have significant absorbance of 512 nm
light. FIG. 5B is a magnified duplicate of the chromatogram at 512 nm of FIG. 5A. From a comparison of FIGS. 5A and
5B, it can be seen that the peak heights of peaks corresponding to anthocyanin absorbance are about 1/10 or less
than the peak heights of peaks corresponding to polyphenol absorbance (280 nm).

[0090] Twelve fractions 502, 504, 506, 508, 510, 512, 514, 516, 518, 520, 522, 524 were separately collected and
further analyzed. Fractions 510, 514, 518, 522 contained significant peaks absorbing at about 350 to about 370 nm,
wavelengths characteristic of flavonoid and polyphenol moieties. Fractions 504 and 506 spanned the retention time of
anthocyanin peaks, absorbing at 512 nm.

[0091] Table V compares the anti-adherence activity of the fractions 502 through 524 with that of a whole (unfrac-
tionated) extract. A chromatogram of the latter sample is depicted in FIG. 9 (obtained by the alternative gradient pro-
cedure with 50 ml size column). Charts of the absorbance spectrum of fractions 510, 514, 518, 522, 504, and 506 are
depicted in FIGS. 7A-7F, respectively.

[0092] From these spectra, itis apparentthat fractions 510, 514, 518 and 522 all contained relatively large quantities
of material absorbing at about 350-360 nm. Additionally, as seen in Table V, substantial anti-adhesion activity was
found in fractions 504, 506, which did not contain detectable amounts of 360 nhm-absorbing material. Fractions 504,
506 contain small amounts of compounds absorbing at 512 nm (which are believedto be anthocyanins), and substantial
amounts of material absorbing at 230 to 280 nm. However, a cranberry anthocyanin preparation was analyzed and
found not to contain detectible anti-adhesion activity (see Table VI). Thus, it appears that at least some of the cranberry
anti-adhesion activity is found in some compounds absorbing at 230 to 280 nm.
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Table V

Comparison of HPLC Fractions in Guinea Pig RBC
Agglutination Assay

Fraction # Activity Index

510

512

514

516

518

520

522

524

526

504

506

508

500

502

Step 116 Extract
Recrystallized 116 Extract*

o

O 01O 0) == =4+ MO O O =N O b~
0 @

w
w

*Needle-like crystals (m.p. > 280° C) are obtained from water, alcohol (e.g. MeOH or EtOH) or mixtures thereof.

[0093] The strain of E. coli used for the tests on adherence to human bladder cells was isolated from an active
bladder infection in a human subject. This strain, designated the #3B strain, appears to possess both type 1 and P-
type pili.

[0094] Results of the agglutination test for various substances and for the two E. coli strains are shown in TABLE
VI. "Gp" indicates guinea pig cell assay, while "HU" indicates human cell assay. In the guinea pig assay, the highest
concentration of final extract (step 116 of FIG. 1) in a 25 ul test dot was 0.056 mg/25 ul; the highest amount of anthocy-
anins in a dotwas 0.063 mg/25 ul; the highest amount of mannose was 0.10 mg/25 ul. Results of a similar test performed
on a sample of the acidified alcohol (step 102) extract, with the maximum amount being 0.4 mg/25 pl dot, are also
shown. The anthocyanins used in the experiment shown in Table VI were obtained from cranberries by the procedure
of FIG. 10. In Step 1008B, the elution of the cation column with 1 % HCI, after collection of the void volume and aqueous
washes (step 1008A), was found to selectively recover much or all of the anthocyanin content of cranberry. The an-
thocyanin preparation did not contain significant amounts of other substances.

Table VI
Comparison of Adhesion Inhibition by Extract
to that by Known Substances
Sample ID Blood | Activity Index
1% mannose Gp 24
Fraction (116) Gp 10
EXPT. 1 Hu 13
Fraction (116) Gp 9
EXPT. 2 Hu 11
Alcohol Extract Gp 10
Anthocyanins Hu 0
Anthocyanins Gp 0

[0095] From the results in Tables V and VI, it is apparent that the cranberry extract inhibits both type 1 pili-mediated
adhesion of E. colito guinea pig RBC and adhesion mediated by P-type pili. Since the extract contains virtually no free
monomer or dimer sugars, the inhibition of either type of adhesion cannot be attributed to such sugars. Interestingly,
P-type adhesion is believed to occur at high levels in E. coli in urinary tract infections.
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[0096] The extractalso reducedthe adherence of P. aeruginosato bladder epithelial cells, although to a lesser degree
than observed with E. coli. There was no apparent effect upon the adherence of several Lactobacillus strains to human
bladder cells.

[0097] Additionally, E. coli did not adhere to polystyrene plastic in the presence of the extract. However, it should be
noted that, in general, E. coli do not tend greatly to adhere to polystyrene.

Example #3

[0098] Comparison of extract yields using different metal compounds in Step 104 (FIG. 1):

[0099] Four hundred twenty (420) grams of cranberries were ground with 420 ml of acidified alcohol, and the mixture
was allowed to stand overnight. The mixture was centrifuged, the supernatant #1 separated and set aside, and the
solid pellet #1 ground with an additional 1200 ml of acidified alcohoL The ground pellet #1 mixture was centrifuged,
the supernatant #2 set aside, and the pellet #2, in turn, ground with 1000 ml of acidified alcohol (HCI/MeOH). The
ground pellet mixture #2 was again centrifuged and the supernatant #3 was combined with supernatants #1 and #2.
[0100] The combined supernatants were evaporated to a volume of 450 ml having a pH of about 1.7. The mixture
was divided into six portions of about 76 ml each. To each of the 75 ml portions, 20 ml of 156 M NH,OH was added,
bringing the solution to a pH of about 8.5 to 8.8. Individual samples were then respectively mixed with 100 mlof a 1.1
M solution of each of the following: zinc acetate, zinc sulfate, calcium acetate, barium acetate, cupric acetate, and
cobalt acetate. The samples were centrifuged, the supernatant discarded, and each pellet washed three times with
100 ml of 80% EtOH in water each time. The wash supernatants (containing sugars) were discarded (steps 103, 106).
[0101] Next, to each pellet, 20 ml of n-butanol and an amount of concentrated HCI sufficient to reduce the pH to less
than pH 2.5 were added (step 110), generally about 0.75 ml of 12 N HCI with certain exceptions as noted in Table VII.
The zinc sulfate-treated sample produced a relatively large pellet to which it was necessary to add an additional 0.8
ml of HCI to achieve satisfactory solubilization of the pellet. For the barium acetate sample, an additional 0.25 ml of
HCIl was needed to react the pellet. The pH of all the samples ranged between about 0.8 and 2.5.

[0102] The six samples were again centrifuged and the pellets discarded. The butanol supernatant of each of the
six samples was subjected to petroleum ether extraction (step 112), with a sufficient number of back-extractions with
water to transfer essentially all the red color from the organic phase to the aqueous phase. Results of the petroleum
ether extraction for the six samples (step 112) are summarized in Table VII.

[0103] The aqueous layer of each sample was then extracted 3 times with 50 ml EtAc (Step 114). The zinc acetate-
treated sample yielded about 150 ml of orange-red ethyl acetate phase. The zinc sulfate sample yielded about 150 ml
of dark red solution. The calcium acetate sample produced about 150 ml of a yellow-orange solution. The barium
acetate-treated sample produced about 150 ml of a light yellow solution, while the cupric acetate sample yielded about
150 ml of an intense yellow solution, and the cobalt-treated sample resulted in about 150 ml of a yellow solution.
[0104] The separated EtAc phase of each of the samples was evaporated to dryness (except for the zinc sulfate
sample, which did not become fully dry), producing a red powdery residue. The recovered weight of the dry extracts
was as follows: zinc acetate, 63 mg; zinc sulfate, 2980 mg; calcium acetate, 31 mg; barium acetate, 113 mg; cupric
acetate, 14 mg; and cobalt acetate, 26 mg.

Example #4

[0105] A secondcomparison of yield using different metal compounds in Step 104 was performed in the same manner
as for Example #3. The results are included in Table VII. The dry weight yields were: zinc acetate, 46 mg; nickel acetate,
14 mg; magnesium acetate, 17 mg; sodium acetate, 18 mg; and ammonium acetate, 1 mg.

Table VII

Sample Vol.Petr,Ether | No.Back-Extr. | Aqu.End Vol.
EXAMPLE #3

Zinc acetate 100 ml 2 30 ml
Zinc sulfate 300 ml 1 25 ml
Calcium acetate 100 ml 2 30 ml
Barium acetate 300 ml 3 50 ml
Cupric acetate 100 mi 2 30 ml
Cobalt acetate 100 ml 2 30 ml
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Table VIl (continued)

Sample Vol.Petr,Ether | No.Back-Extr. | Aqu.End Vol.
EXAMPLE #4

Zinc acetate 100 ml 3 40 ml
Nickel acetate 100 ml 3 30 ml
Magnesium acetate 100 mi 3 30 ml
Sodium acetate 100 ml 3 25 ml
Ammonium acetate 100 ml 3 20 ml

Example #5

[0106] FIG. 8 shows a chromatogram of the initial liquid extract resulting from step 102, made from cranberries. The
liquid extract (the aqueous supernatant after removal of the alcohol) had a volume approximately the same as the
starting volume of cranberries (see Example #3). This chromatogram differs from that of FIGS. 5A, 5B, 6A, and 6B in
that a different column size, with 4 um particle size packing, was used with a slightly different procedure. To obtain this
chromatogram, an analytical C18 column of dimensions 8 mm diameter, 100 mm length and a volume of 5 ml was
used. The concentration by mass of material in the extract was about 200 mg per ml (determined from an aliquot of
the liquid extract evaporated to dryness). Fifty ul of a 200 mg/ml solution (total mass 10 mg) was injected into the
column and a flow rate of 1 ml/min was used. Under these conditions, the most prominent elution peaks 802, 804, 806
absorbing at 360 nanometers have retention times of about 33, 36, and 38 min., respectively.

Example #6

[0107] FIG. 9 depicts achromatogram of the cranberry extiract resulting from step 116, eluted by the alternate protocol
on a preparative-size (50 ml) C18 column. In this case, 50 ul of a 50 mg per ml solution of the cranberry extract was
injected onto the column (2.5 mg total mass). Three prominent 360 nm-absorbing peaks 902, 904, 906 are also seen
in the chromatogram of FIG. 9, having retention times of about 34, 39, and 43 min. It will be seen that the retention
times of the 360 nm-absorbing peaks differ somewhat from those of the chromatograms of FIGS. 5 and 6, which were
obtained on preparative-size columns of 25 mm diameter, 100 mm length, volume 50 ml, also with C18 type particles.
These peaks are slightly shifted from those of FIG. 8, by an amount consistent with the 5-min. difference in timing of
the gradient between the analytical column of FIG. 8 and the alternate (shortened) preparative column protocol.
[0108] The following computation provides a rough estimate of the relative enrichment for 360 nm-absorbing com-
pounds (flavonoids) in the final cranberry extract. The area under the peaks absorbing at 360 nm in FIG. 9 is about
2.6 A.U. (absorbance units), while that for the 360 nm-absorbing peaks in FIG. 8 is about 0.12 A.U. Dividing 2.6 by
0.12, and multiplying the result by 4, the factor of the difference in mass applied to the column (4 times as much material
loaded for FIG. 8 as for FIG. 9), the enrichment for 360 nm-absorbing compounds in the cranberry extract of step 116
over the levels in the initial liquid exiract is seen to be about 87-fold. From the rough computation and similar rough
estimates made from other samples, it appears that the degree of enrichment for 360 nm-absorbing compounds (which
are presently believed to be polyphenols) is similar to the degree of enrichment for anti-adherence activity in the final
cranberry extract.

Example #7

[0109] FIGS. 11A-F are chromatograms on a C18 column of selected preparations, including some from Table VIII.
FIG. 11A is a chromatogram of sample #18 in Table VIII, which is a 10% solution of OCEAN SPRAY powder. FIGS.
11B and 11C are chromatograms of the water washes of the C18 column from step 1000, corresponding to samples
#19, #20 in Table VIII. FIG. 11D is a chromatogram of the MeOH eluate from step 1000 (FIG. 10) containing the active
fraction and corresponding to sample #21 in Table VIII. In FIG. 11D a group of 360 nm-absorbing peaks 1100 eluting
at between 30 and 42 minutes can be seen. This group of peaks is not detectable in FIG. 11B or 11C, and the relative
amount of matetial eluting in these peaks is much less in the starting material (FIG. 11A). A group of elution peaks
1102 absorbing at 512 nm, characteristic of anthocyanins, is also seen in FIG. 11D.

[0110] FIG. 11E is a chromatogram of a sample which has been further subjected to cation chromatography, step
1008, corresponding to sample #23 of Table VIII. Peaks 1100 are still present in an amount similar to that of FIG. 11D,
but peaks 1102 (the anthocyanins) are considerably reduced in amount. Additionally, a group of small peaks 1104
eluting at about 23 to about 27 min. is detectable. FIG. 11F is a chromatogram of an HCI eluate of the cation column,
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corresponding to sample #24. Peaks 1102 are present in substantial amount, while peaks 1100 are nearly absent.

Table VIII
Anti-Adhesion Activity of Selected Products
During Preparation of Extract
Sample Normalized activity?
1. MAW initial extract 14.9
2. ---ppt. from initial extract 1.2
3. Prior to EtAc extraction (step 110, FIG. 1) 5.7
4, Step 114, aqueous phase 8.4 (16.8, 0.0)
5. Step 116 (evap. organic phase) 33.8 (117.7, 0.0)
6. EtAcEt2 10:1:5 initial extract 4.3
7. —ppt. from initial extract 3.9
8. EtAcEt 5:1:10 initial extract 0.0
9. —ppt. from initial extract 7.7
10. EtAc initial extract 33
1. —ppt. from initial extract 6.4
12. Boiling water 6.1
13. —ppt. from initial extract 53
14. —Step 1002 product 23.9
15. Refluxed water 4.1
186. ---ppt. from initial extract 6.6
17. —Step 1002 product 394
18. 10% Ocean Spray powder 4.6
19. Step 1001 wash discard 4.1
20. Step 1001, 2nd wash discard 0.0
21. Step 1002 product 345
22. | CHCIy/EtAc extract of 1002 prod. 227
23. Step 1008A product 451
24. Step 1008B HCI eluate 0.0
25. Step 1008C methanol eluate 921

1 1% mannose in water = 100
2 EtAcEt = ethyl acetate/acetic acid/ethanol

[0111] Comparison of the RBC assay values and the chromatograms for the samples of FIGS. 11A-11F reveals that
the presence of significant activity in the RBC assay is positively correlated with the presence of peaks 1100.

Example #8

[0112] A sample of the product of step 1006 in the process of FIG. 10 was subjected to HPLC on a 50 ml C18 column
(FIG. 12). The indicated fractions 1200, 1202, 1204, 1206, 1208, 1210, 1212, 1214 were collected and analyzed in the
RBC assay (Table IX) at the various elution times depicted on the x-axis in minutes. Since fractions 1200-1208 all
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contained significant levels of activity, it appears that the extract contains multiple components contributing to the anti-
adhesion activity. From the data, it also appears that polyphenols contribute to the anti-adhesion activity of the extract.
Polyphenols absorb UV wavelengths strongly (at 230 nm and 280 nm). Fractions 1200, 1202 and 1204, which have
little material absorbing at 360 nm, have significant elution peaks of material absorbing at 230 and 280 nm, in the
wavelength range expected for polyphenols. It is known that polyphenols may be retained on lipophilic columns similar
to the C18. Thus, one might expect an extract produced by the process to include polyphenols.

Table IX
Comparison of Activity in Selected HPLC Fractions
Sample Nomalized Activity*
1200 10.5
1202 251
1204 37.8
1206 451
1208 416
1210 0.0
1212 0.0
1214 0.0

*=1 % mannose in water = 100

[0113] Theinvention is described with reference to specific embodiments, plant species and parts, buffers and chem-
ical procedures and the like. However, it will be recognized by those skilled in the art that various chemical substitutions
can be made without departing from the spirit and scope of the invention.

Claims

1. An extract of plant material from a plant of the genus Vaccinium characterized by said extract having monomeric
and dimeric sugars, acids, and anthocyanins removed from said plant material, said extract being enriched in a
fraction having bacterial anti-adhesive activity.

2. Amethod of preparing the extract of claim 1 having an enriched active fraction which inhibits adherence of microbes
to cell surfaces, comprising:

- admixing, with a first aqueous solution, a plant material from a plant of the genus Vaccinium having a native
active fraction comprising polyphenolic compounds having anti-adherence activity;

- fractionating said admixture on a column by washing with a second aqueous solution;

- eluting the column with a water miscible organic solvent; and

- separating and identifying one of said eluates as substantially comprising said fraction having anti-adherence
activity.

3. The method of claim 2 wherein said column is a cationic exchange column, said method further comprising eluting
said cationic exchange column with an acidic aqueous solution prior to said eluting the cationic exchange column
with a water miscible organic solvent.

4. The method of claim 2 wherein said column is a lipophilic column.
5. The method of claim 2 further including

- processing said plant material to produce a homogenate of said plant material;

- adjusting the pH of said first aqueous solution by adding a sufficient amount of an alkaline to said first aqueous
solutionto alkalinize said homogenate to a pH of greater than pH 10 and to cause phenol groups of polyphenolic
compounds to be ionized to phenoxide ions such that said admixing produces an alkalinized homogenate;

- adding to said alkalinized homogenate, a sufficient amount of an alcohol to produce a precipitate of said
polyphenolic compounds having phenoxide ions, and separating said precipitate;
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- redissolving said precipitate in water-containing solution;
- acidifying said solution; and then
- fractionating the solution as the admixture on the column.

A plant extract from a Vaccinium plant species having an enriched fraction which inhibits adherence of bacteria to
a surface, obtainable by a process comprising:

- providing a homogenate of a plant material of a plant of the genus Vaccinium having a native active fraction
comprising polyphenolic compounds having anti-adherence activity;

- adding a sufficient amount of a base to said homogenate to alkalinize said homogenate to a pH of greater
than pH 10 and to cause phenol groups of polyphenolic compounds to be ionized to phenoxide ions; be ionized
to phenoxide ions;

- removing monomeric and dimeric sugars, acids, and anthocyanins from said homogenate; and

- adding to said alkalinized homogenate, a sufficient amount of an organic solvent to produce a precipitate of
said polyphenolic compounds having phenoixde ions, and separating said precipitate.

The plant extract of claim 6, wherein said process further comprises:

- fractionating said precipitate on a lipophilic column by elution with a water-miscible organic solvent; and
- separating and identifying one of said eluates as substantially comprising said fraction having anti-adherence
activity.

A composition comprising:

- anextract according to claim 1 or 6 in an amount effective to interfere with bacterial adhesion to a surface; and
- an appropriate carrier.

The composition of claim 8 wherein said surface is a biological surface.

The composition of claim 9, which is an oral hygiene product and wherein said carrier is a topical carrier selected
from the group consisting of dental past, powder, gel base compositions, aqueous solutions, aqueous-alcohol
solutions suitable for oral rinsing or gargling, dental floss, artificial saliva and chewing gum.

The composition of claim 9, wherein said carrier comprises a tablet and wherein said composition is present in an
amount of between about 0.5 milligrams and about 500 milligrams.

The composition of claim 9, wherein said appropriate carrier is compatible with genital and cervical mucosal tissues
and is selected from the group consisting of douches, suppository formulations, creams and jellies.

The use of an extract according to any of claim 1 or 6 for the manufacture of a medicament for topical application
to a body tissue in an amount effective to interfere with microbial adhesion to said body tissue.

The use of claim 13, wherein said body tissue is selected from the group consisting of: gums, tooth surfaces, oral
cavity mucosal tissues, throat mucosal tissues, genital mucosal tissues, and cervical surface tissues.

The use of an extract of claims 1 or 6 for the manufacture of a medicament for oral administration in an amount
sufficient to interfere with bacterial adherence to urinary tract tissues.

An extract of plant material from a plant of the genus Vaccinium characterized by said extract being enriched in
a fraction having bacterial anti-adhesive activity, and further characterized by having monomeric and dimeric
sugars, acids, and anthocyanins removed from said extract, said extract also being enriched in a content of flavo-
noids and polyphenols.

Patentanspriiche

1.

Extrakt aus Pflanzenmaterial einer Pflanze der Gattung Vaccinium, dadurch gekennzeichnet, dass aus dem
Extrakt monomere und dimere Zucker, Sduren und Anthocyanine aus dem Pflanzenmaterial entfernt sind, wobei
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der Extrakt angereichert ist an einer Fraktion mit bakterieller Anti-Anhaftungswirkung.

Verfahren zum Herstellen des Extrakis nach Anspruch 1 mit einer angereicherten aktiven Fraktion, die das An-
haften von Mikroben an Zelloberflachen hemmt, umfassend:

- mit einer ersten wassrigen Lésung Mischen eines Pflanzenmaterials einer Pflanze der Gattung Vaccinium,
das eine ihm eigene aktive Fraktion umfassend polyphenolische Verbindungen mit Anti-Anhaftungswirkung
besitzt;

- Fraktionieren der Mischung auf einer Saule durch Waschen mit einer zweiten wéssrigen Lésung;

- Eluieren der Séule mit einem wassermischbaren organischen Lésungsmittel; und

- Abtrennen und Identifizieren eines der Eluate als im Wesentlichen die Fraktion mit Anti-Anhaftungswirkung
umfassend.

Verfahren nach Anspruch 2, wobei die S4ule eine Kationen-Austauscherséule ist, und wobei das Verfahren ferner
umfasst: Das Eluieren der Kationen-Austauscherséule mit einer sauren wéssrigen Losung vor dem Eluieren der
Kationen-Austauscherséule mit einem wassermischbaren organischen Lésungsmittel.

Verfahren nach Anspruch 2, wobei die S&ule eine lipophile S&ule ist.

Verfahren nach Anspruch 2, ferner umfassend

- Verarbeiten des Pflanzenmaterials, um ein Homogenat des Pflanzenmaterials herzustellen;

- Einstellen des pH der ersten wéssrigen Lésung durch Hinzugeben einer ausreichenden Menge einer Base
zu der ersten wassrigen Losung, um das Homogenat auf einen pH gréBer als 10 zu bringen und um das
lonisiertwerden von Phenolgruppen polyphenolischer Verbindungen zu Phenoxid-lonen zu verursachen, so
dass das Hinzufligen ein alkalinisiertes Homogenat erzeugt;

- zu dem alkalisch gemachten Homogenat Hinzugeben einer ausreichenden Menge eines Alkchols, um ein
Prazipitat aus den polyphenolischen Verbindungen mit Phenaxid-lonen herzustellen, und Abtrennen des Pra-
zipitats;

- Wiederauflésen des Préazipitats in wasserhaltiger Ldsung;

- Ansduern der Lésung; und dann

- Fraktionieren der Lésung als der Mischung auf der Séule.

Pflanzenextrakt aus einer Vaccinium-Pflanzenart mit einer angereicherten Fraktion, die das Anhaften von Bakte-
rien an eine Oberflache hemmit, erhaltlich durch ein Verfahren umfassend:

- Bereitstellen eines Homogenats eines Pflanzenmaterials einer Pflanze der Gattung Vaccinium, das eine ihm
eigene aktive Fraktion umfassend polyphenolische Verbindungen mit Anti-Anhaftungswirkung besitzt;

- zu dem Homogenat Hinzugeben einer ausreichenden Menge einer Base, um das Homogenat alkalisch zu
machen auf einen pH-Wert gréBer als pH 10, und um das lonisiertwerden von Phenolgruppen der polyphe-
nolischen Verbindungen zu Phenoxid-lonen zu verursachen;

- Entfernen monomerer und dimerer Zucker, Sauren und Anthocyanine aus dem Homogenat; und

- zu dem alkalisch gemachten Homogenat Hinzugeben einer ausreichenden Menge eines organischen Lé-
sungsmittels, um ein Prazipitat aus den polyphenolischen Verbindungen mit Phenoxid-lonen herzustellen, und

Abtrennen des Préazipitats.

Pflanzenextrakt nach Anspruch 6, wobei das Verfahren ferner umfasst:
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- Fraktionieren des Préazipitats auf einer lipophilen S&ule durch Elution mit einem wassermischbaren organi-
schen Lésungsmittel, und

- Abtrennen und ldentifizieren eines der Eluate als im Wesentlichen die Fraktion mit Antianhaftungswirkung
umfassend.

Zusammensetzung, umfassend:

- einen Extrakt nach einem der Anspriiche 1 oder 6 in einer wirksamen Menge, um in die bakterielle Anhaftung
an einer Oberfldche einzugreifen; und

- einen geeigneten Trager.
Zusammensetzung nach Anspruch 8, wobei die Oberflache eine biologische Oberflache ist.

Zusammensetzung nach Anspruch 9, die ein orales Hygieneprodukt ist und wobei der Trager ein topischer Trager
ist, der ausgewahlt ist aus der Gruppe bestehend aus Zahnpasta und -pulver, Gelbasis-Zusammensetzungen,
wassrigen Lésungen, zum oralen Splilen oder Gurgeln geeignete wéssrig-alkoholische Lésungen, Zahnseide,
kinstlicher Speichel und Kaugummi.

Zusammensetzung nach Anspruch 9, wobei der Trager eine Tablette enthalt und wobei die Zusammensetzung in
einer Menge von zwischen etwa 0,5 mg und etwa 500 mg vorliegt.

Zusammensetzung nach Anspruch 9, wobei der geeignete Trager verirdglich ist mit genitalen und cervikalen
Schleimhautgeweben und ausgewéhlt ist aus der Gruppe bestehend aus Duschen (douches), Zapfchenformulie-
rungen, Cremes und Gelen.

Verwendung eines Extrakis nach einem der Anspriiche 1 oder 6 zum Herstellen eines Medikaments zur topischen
Applikation auf ein Kérpergewebe in einer ausreichenden Menge, um in die mikrobielle Anhaftung an das Kérper-
gewebe einzugreifen.

Verwendung nach Anspruch 13, wobei das Kérpergewebe ausgewéhlt ist aus der Gruppe bestehend aus Zahn-
fleisch, Zahnoberflachen, Mundhéhlen-Schleimhautgeweben, Rachen-Schleimhautgeweben, genitalen Schleim-
hautgeweben und cervikalen Oberflaichengeweben.

Verwendung eines Extrakis nach Anspruch 1 oder 6 zum Herstellen eines Medikaments zur oralen Verabreichung
in einer ausreichenden Menge, um in das bakterielle Anhaften an Hamtraki-Geweben einzugreifen.

Extrakt aus einem Pflanzenmaterial einer Pflanze der Gattung Vaccinium, dadurch gekennzeichnet, dass der
Extrakt angereichert ist an einer Fraktion mit bakterieller Anti-Anhaftungswirkung, und ferner gekennzeichnet ist
dadurch, dass monomere und dimere Zucker, S&uren und Anthocyanine aus dem Extrakt entfernt sind, und wobei
der Extrakt angereichert ist im Gehalt an Flavonoiden und Polyphenolen.

Revendications

Extrait de matériau végétal issu d'une plante du genre Vaccinium caractérisé en ce que ledit extrait ayant les
sucres monomeériques et dimériques, les acides, les anthocyanes sont éliminés dudit matériau végétal, ledit extrait
étant enrichi en une fraction ayant une activité anti-adhésive bactérienne.

Procédé de préparation de |'extrait selon la revendication 1 ayant une fraction active enrichie quiinhibe I'adhérence
des microbes sur les surfaces des cellules, comprenant les étapes suivantes :

- mélanger, avec une premiére solution aqueuse, un matériau végétal issu d'une plante du genre Vaccinium
dotée d'une fraction naturelle active comprenant des composés polyphénoliques ayant une activité d'anti-
adhérence ;

- fractionner ledit mélange sur une colonne en lavant avec une seconde solution aqueuse ;

- éluer la colonne avec un solvant organique miscible a 'eau et
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- séparer et identifier 'un desdits éluants comme comprenant essentiellement ladite fraction ayant une activité
d'anti-adhérence.

Procédé selon la revendication 2 caractérisé en ce que ladite colonne est une colonne échangeuse de cations,
ledit procédé comprenant en outre une étape d'élution de ladite colonne échangeuse de cations avec une solution
acide aqueuse préalablement a I'étape d'élution de la colonne échangeuse de cations avec un solvant organique
miscible & l'eau.

Procédé selon la revendication 2 dans lequel ladite colonne csL une colonne lipophile.
Procédé selon la revendication 2 caractérisé en outre en ce que :

- on traite ledit matériau végétal pour produire un homogénat dudit matériau végétal ;

- on ajuste le pH de ladite premiére solution aqueuse par ajout d'une quantité suffisante d'alcalin a ladite pre-
miére solution aqueuse pour alcaliniser ledit homogénat jusqu'a un pH supérieur a 10 et pour entrainer l'ioni-
sation des groupes phénol des composés polyphénoliques en ions phénoxyde de telle maniére que ledit ajout
produit un homogénat alcalinisé ;

- on ajoute au dit homogénat alcalinisé une quantité d'un alcool suffisante pour produire un précipité desdits
composés polyphénoliques ayant des ions phénoxyde, et on sépare ledit précipité ;

- on dissout de nouveau ledit précipité dans une solution contenant de l'eau;

- on acidifie ladite solution ; puis

- on fractionne la solution comme le mélange sur la colonne.

Extrait végétal issu de l'espéce Vaccinium ayant une fraction enrichie qui inhibe I'adhérence des bactéries a une
surface, susceptible d'étre obtenu par le procédé qui comprend les étapes suivantes :

- on fournit un homogénat d'un matériau végétal d'une plante du genre Vaccinium ayant une fraction naturelle
active comprenant des composés polyphénoliques ayant une activité d'anti-adhérence ;

- on ajoute une quantité suffisante d'une base audit homogénat pour l'alcaliniser jusqu' & un pH supérieura 10
et pour entrainer |' ionisation des groupes phénol des composés polyphénoliques en ions phénoxyde ;

- on élimine les sucres monoméres et diméres, acides et anthocyanes dudit homogénat; et

- onagjoute au dithomogénat alcalinisé, une quantité suffisante d'un sclvant organique pour produire un précipité
desdits composés polyphénoliques ayant des ions phénoxyde, et on sépare ledit précipité.

Extrait végétal selon la revendication 8, dans lequel ledit procedés comprend en outre les étapes suivantes :

- onfractionne ledit précipité sur une colonne lipophile par élution avec un solvant organique miscible a l'eau ; et

- on sépare et on identifie I'un desdits éluants comme comprenant essentiellement ladite fraction ayant une
activité d'anti-adhérence.

Composition comprenant :

- un extrait selon la revendication 1 ou la revendication 6 en une quantité efficace pour entraver 'adhésion de
bactéries a une surface ; et

- unvéhicule approprié.

Composition selon la revendication 8 dans laquelle ladite surface est une surface biologique.

Composition selon la revendication 9, qui est un produit d'hygiéne buccale et dans lequel ledit véhicule est un

véhicule topique sélectionné dans le groupe constitué par de la pate dentaire, des compositions & base de poudre

ou de gel, des solutions aqueuses, des solutions aqueuses alcooliques adaptées pour le ringage ou le gargarisme

buccal, le fil dentaire, la salive artificielle et le chewing-gum.

Composition selon la revendication 9, caractérisé en ce que ledit véhicule comprend un comprimé et en ce que

ladite composition est présente en une quantité comprise entre environ 0, 5 milligramme et environ 500 milligram-

mes.

Composition selon la revendication 9, caractérisé en ce que ledit véhicule approprié est compatible avec les
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muqueuses génitales et cervicales et est choisi parmi le groupe constitué par les douches, les formules supposi-
toires, les crémes et les gels.

Utilisation d'un extrait selon I'une quelconque des revendications 1 ou 6 pour la fabrication d'un médicament en
vue d'une application topique sur un tissu corporel en une quantité efficace permettant d'entraver l'adhésion mi-
crobienne au dit tissu corporel.

Utilisation selon la revendication 13, dans laquelle ledit tissu corporel est choisi parmi le groupe comportant : les
gencives, les surfaces dentaires, les muqueuses de la cavité buccale, les muqueuses de la gorge, les muqueuses
génitales et les tissus de surface cetrvicale.

Utilisation d'un extrait selon I'une des revendications 1 ou 6 pour la fabrication d'un médicament en vue d'une
administration orale en une quantité suffisante permettant d'entraver l'adhérence de bactéries aux tissus des voies
urinaires.

Extrait de matériau végétal issu d'une plante du genre Vaccinium caractérisé en ce que ledit extrait est enrichi
en une fraction dotée d'une activité anti-adhésive bactérienne, et caractérisé en outre en ce que les sucres
monomériques et dimériques, les acides, et les anthocyanes sont éliminés dudit extrait, ledit extrait étant aussi
enrichi en une certaine quantité de flavonoides et de polyphénols.
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