
ORAL CARE METHODS AND SYSTEMS [0001]This application claims the benefit of United States
Patent Application Serial No. 61/027,437 filed February 9, 2008, and also claims the benefit of United
States 5 Patent Application Serial No. 61/027,442 filed February 9, 2008, and United States Patent
Application Serial Nos. 61/027,432; 61/027,431; 61/027,420; and 61/027,435 all filed February 8,
2008. FIELD OF THE INVENTION 10 [0002]This invention relates to methods of measuring relative
levels of cariogenic and arginolytic bacteria in the mouth, e.g., as part of a dental care regimen using
compositions comprising a basic amino acid in free or salt form. BACKGROUND OF THE INVENTION
15 [0003]Arginine and other basic amino acids have been proposed for use in oral care and are
believed to have significant benefits in combating cavity formation and tooth sensitivity. Commercially
available arginine-based toothpastes are DenClude(r) and ProClude containing CaviStat(r), which
contain arginine and calcium bicarbonate. [0004]The type of bioflora in the mouth plays a significant
role in the development 20 of cavities and in oral health generally. For example, it has been
hypothesized that a significant factor in the beneficial effect of arginine is that arginine and other basic
amino acids can be metabolized by certain types of bacteria, e.g., S. sanguis which are not cariogenic
and which compete with cariogenic bacteria such as S. mutans, for position on the teeth and in the
oral cavity. The arginolytic bacteria can use arginine and other basic 25 amino acids to produce
ammonia, thereby raising the pH of their environment, while cariogenic bacteria metabolize sugar to
produce lactic acid, which tends to lower the plaque pH and demineralize the teeth, ultimately leading
to cavities [0005]It would be useful to have an efficient way to monitor the type of bioflora in      the
mouth, e.g., to determine the optimal treatment and to monitor the effectiveness of 30 treatment of
patients. [0006]Throughout this specification the word "comprise", or variations such as "comprises" or
"comprising", will be understood to imply the inclusion of a stated element, integer or step, or group of
elements, integers or steps, but not the exclusion of any other element, integer or step, or group of
elements, integers or steps. 



1  10006A1Any discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is not to be taken as an admission that any or all of these matters
form part of the prior art base or were common general 5 knowledge in the field relevant to the present
invention as it existed before the priority date of each claim of this application. BRIEF SUMMARY OF
THE INVENTION [000613]In one embodiment the present invention provides a method to assess the
bioflora of the oral cavity comprising measuring levels of arginolytic bacteria; 10wherein the levels of
arginolytic bacteria is assessed by measuring plaque ammonia production levels. [0006C)In another
embodiment the present invention provides the use of a basic amino acid, in free or salt form, for the
manufacture of medicament for enhancing oral health in a subject whose oral cavity bioflora comprise
elevated levels of cariogenic 15  bacteria and/or elevated lactate levels, and/or low levels of arginolytic
bacteria and/or low levels of plaque ammonia production, as measured by a method according to the
present invention. [0006D)In another embodiment the present invention provides a method for
cosmetically enhancing the oral cavity which method comprises measuring the bioflora 20 of the oral
cavity using a method according to the present invention, and if indicated by the presence of elevated
levels of cariogenic bacteria and/or elevated lactate levels, and/or the presence of low levels of
arginolytic bacteria and/or low levels of plaque ammonia production, administering an oral care
product comprising a basic amino acid in free or salt form. 



25 [0007)The invention provides quick and simple methods for assessing the bioflora in the mouth.
[0008]In a first embodiment, the invention measures plaque ammonia production levels to determine
the relative population of arginolytic bacteria.  WO 2009/100262PCT/US2009/033287 [0009]in another
embodiment, the invention measures plaque lactic acid levels to determine the relative population of
cariogenic bacteria. [0010IIn another embodiment, the invention uses the polymerase chain reaction
(PCR), for example quantitative real time PCR, to characterize the bioflora in the mouth, e.g., in the
plaque or saliva. 100111In another example, the invention uses reverse transcriptase PCR (RT-PCR)
to characterize the bioflora in the mouth, e.g., in the plaque or saliva. 10012]In another embodiment,
antibody probes, e.g.. fluorescent antibody probes are used to characterize the bioflora in the mouth,
e.g., in the plaque or saliva. [0013]'For example, the invention quantities levels of at least one
cariogenic bacteria, and at least one arginoIytic bacteria, e.g.,Atilglit S. 1001.4Iin another embodiment,
the patient is assessed using one of the foregoing methods, and treatment prescribed accordingly. 



[0015]The methods of the invention are particulary useful to detect potentially damaging changes in
plaque ecology and to allow corrective treatment before there is measurable or significant
demineralization or damage to the teeth. 100161The invention thus provides methods to enhance oral
heal h,, e.g., to a. reduce or inhibit formation of dental caries, b. reduce or inhibit demineralization and
promote remineralization of the teeth. c. treat, reduce or inhibit formation of early enamel lesions, d.
reduce hypersensitivity of the teeth, e. reduce or inhibit gingivitis, promote healing of sores or cuts in
the mouth, g. reduce levels of acid producing bacteria, h. increase relative levels or arthnolvt i. inhibit
microbial biofilm formation in the oral cavity. raise and/or maintain plaque :pH at levels of at lea pH 5.5
following suagr  challenge,  k. reduce plaque accumulation, I. treat, relieve or reduce dry mouth, m.
whiten teeth, 



n. enhance systemic health potential for systemic ; 0. immunize the teeth against eariogethe bacteria
and their effects. p. clean the teeth and oral cavity and/or q. reduce erosion of the teeth comprising
measuring the blotlora of the oral cavity, e.g.. using any of the tbregoing methods, and if indicated.,
administering, an oral case product comprising an effective amount of a basic amino acid or salt
thereof, e.g., arglnirfe, 1001 71The invention further provides the use of a basic amino acid, in free or
salt form, tbr the manufacture of medicament for enhancing oral health in a subject whose oral cavity
biollora comprise elevated levels of eariogenie bacteria and/or elevated lactate levels, and/or low
levels of arginolytic bacteria and/or :ow levels of plaque ammonia production, as measured by a
method according to the present invention. [0018JThe invention further provides a method for
cosmetically enhancing the oral cavity (wherein such cosmetic enhancement may include e.g. making
teeth whiter and/Or reducing halitosis) which method comprises measuring the biollora of the oral
cavity using a method according to the present invention, and if indicated by the presence of elevated
levels of eariogenic bacteria andlor elevated lactate levels, and/or the presence of low levels of
arginolytic bacteria and/or low levels of plaque ammonia production, administering an oral care
product comprising a basic amino acid in fret or salt form                            DETAILED DESCRIPTION
PlaqueIxmia Production 100191The ability of dental plaque to convert aruinine to ammonia is a ma
'a have the ability to convert arginine to ammonia, just as certain bacteria can convert sugars to acid. ft
is- beneficial to increase the relative concentration of arginolytic species because these- bacteria
create conditions that are unfavorable for proliferation of cariouenic bacteria, which favor acidic
conditions and  increase caries risk. Daily use of arginine is expected to create a shift in the plaque
ecology that favors arginolytic bacteria in an analogous manner that frequent consumption of sugar
creates conditions that favor acid producing bacteria. Ammonia is a base that is capable of
neutralizing acids and helps maintain neuntal plaque pH. Neutral pfl conditions are more favorable to
nonpathogenic bacteria. Measurement of ammonia production measures the contribution from all the
bacteria capable oficonverting arginine to ammonia. This is in contrast to the real time PCR method
(further described below) which measures concentration of select arginolytic bacteria and does not
diginguish between metabolically active (live) and inactive (dead) bacteria. (00201Ammonia detection
kits are available commercially, e.g., from Diagnostic Chemicals Limited (Oxlibrd, CO to IT1CUSLIFC
ammonia production.. The principle (Or the quantification and determination is that ammonia is known
to react with alphasketoglutarate and reduced nicotinamide adenine (hum-Aeon de phosphate
(181ADPH) to form .I.,-glotainate and NADP. The reaction is catalyzed by glutamate
dchvdrogenaseThe decrease in absorbance at 340 inn due to the oxidation of N.ADPEI is proportional
to the innmonia concentration. Plaque samples are collected tiller a predefined treatment protocol. In
SOITIO applications, plaque is harvested from enamel or HAP specimens mounted on a retainer, In
other applications, plaque is harvested directly from ;be teeth. 



Plaque ecology IT Lactic Acid [00211Just as the measurement ot. aanssoaia level: serves as a prosy
to measure the levels of arginolytic bacteria, lactic acid serves as a proxy to measure the levels of
cariogenic bacteria. Subjects have plaque taken without morning oral hygiene and without eating or
drinking from the previous evening. They rinse with a 10% sucrose solution for 2 minutes. After 8
minutes, plaque is collected by scraping the tooth surface(s). Plaque samples are collected on ice in
preweiglied tubes, and the plaque weight is determined. The analysis includes adding ice cold water to
the known amount of plaque samples then heating the samples to 80 deg C for 5 minutes to kill the
bacteria and to release all acids before the samples are cooled in ice water for an additional 5
minutes. The samples are then centrifl and the supernatant is filtered. The lactate concentration is
measured using Capillary Electrophoresis. Plaque EcologyReal Time PCR ,_ /00221Quantitative real
rime PCR (Polvmerase Chain Ra highly sens  means of quantifying DNA. Bacterial DNA isolated from
dental plaque is used to quantify the total levels of bacteria since the amount of DNA is directly related
to the amount bacteria present. Real time PCR is recognized by government organizations such as
the Center for Disease Control and the FDA as a very powerful and sensitive technique. Taking
advantage of the known genomic sequence of many oral bacteria, probes are designed to detect total
levels of oral bacteria or specific bacteria such as S. mulans or S. sanguis. DNA isolated front the
samples of plaque or saliva is amplified by the polymerase chain reaction. The amount of DNA
increases exponentially with each cycle of the PCR reaction. The technique is referred to as "real
timebecause the reaction is followed in real time through the use of fluorescent report. molecules. Iii
one embodiment of the inxention, SYHR Green is used as the reporting molecule. This molecule
fluoresces strongIv upoa coordintuion with double stranded DNA.. Quantification is achieved by setting
a fluorescent threshold and using DNA standards at various concentrations to determine die number
of cycles needed to reach the threshold. The more DNA present, the smaller number of DNA cydes
are needed to reach the threshold. Commercial Real Time PCR instruments are available from
numerous manufacturers, such as Roche Diagnostics. [0023/Plaque samples are harvested CTOTII
enamel or hydroxyapatite specimens with known. and constant surface area. Standardization of
plaque collection is critical because. the amount of DNA present is directly reiated to how much plaque
is collected. It is inappropriate to use plaque mass as a means standardizing total bacteria measured
by veal time PCR. because the two quantities are signillcanfiy correlated. The results reported as ng,
DNA per ml. Statistics can be performed on the DNA concentration or Ln(DNA concentration). For
total bacteria, a two factor ANOVA is performed using the subject and treatment. as factors.
Differences are considered significant if a difference is detected a 95% confidence level. For specific
bacteria such as S. mutans or S. sanquis.. a two factor ANCOVA is conducted using the total bacteria
as the covariate. The total amount of specific bacteria as it relates to the total bacterial population is a
more relevant marker of plaque ecology health. 100241In a particular embodiment of the invention. S.
annum is measured as a marker for cariogenicity S. mamas is chosen because it is a well accepted
risk factor associated in the initiation of dental caries. While other acid producing bacteria are involved
in the caries process"S" annans is known to play a si,cant role particularly in the initiation and early
stages of the cariogenic process. In one embodiment of the invention, S. sangtds is chosen as a
marker for a shift to healthier plaque ecology because S. sanguis is a bacteria known to  exhibit a high
level of argino ytic activity (ability to convert arginine to ammonia Plaque ecology hr RT-PeR
100251Reverse transcription PCR measures RNA transcripts in a sample. The RNA is 



isolated, the transcripts converted to cDNA using reverse transcriptase, and the cDNA is amplified
using PCR. The advantage of RT-PCR is that DNA-based methods for the detection of oral bacteria
are unable to determine the viability of those species. Because oral bacteria are most often found in
biofflm communities, the DNA of dead bacteria can be retained within the biofilm architecture for long
periods of time following killing. Other methods, such as fluorescence-based viability assays (TrEve
Dead kit, Molecular Probes), can detect whether or not organisms have compromised membranes, but
do not directly detect specific species. 10026.1Reverse transcription real dine PCR is ibus a method to
quantify the viable organisms of a specific species of oral bacteria present ithin in a complex
community. m.RNA has a relatively short halflife. and theredbre is indicative of recently active
bacteria. We have developed species-specific primers to the elongation factor /4 This gene is not
significantly regulated by growth phase, media or environmental conditions, thereby minimizing
spurious effects on detecied numbers of bacteria. Using A ggrega tibacler actitioncccioncomitans as
our test organism, viability differences in. mixed populations of live and BRET killed bacteria may he
detecied when as few as 20% of the organisms .present arc viable. Additionally, the method allows
reliable identification oll the presence el A. actinomyceterncomitans in mixed species populations
containing up to six different species of bacteria. Calculated bacterial concentrations correlated closely
to values estimated based on Dow for the same cultures (r-- 0.96, <I% difference). This assay
represents a means of studying the ecology of specific organisms within the complex environment of
the oral cavity. As further genetic sequence data becomes available, primers can be developed to a
wide variety of oral bacteria. Bacterial Levels by Fluorescent Antibody Probe 100271A caries
diagnostic kit is used to detect the level of a cariogenic type of bacteria, e.g."5. mil:am and/or for a
non-canownie type, e.g., csanguis. in saliva through the use of monoclonal antibodies. The particular
antibodies used are specific for the species of bacteria and have a fluorescent dye attached to the
antibody. The levels of bacteria can be detected by measuring the amount of fluorescence that is
emitted.  EXAMPLES Example 1 Real time PCR to measure total plaque bacteria len 100281Levels of
total plaque bacteria (micrograms bacterial N'in subjects is measured using different toothpaste
formulations, using the procedures described supra:  Total bacterial DNA S. tumans DNA S. sang'.D
6.091 



0.00622 1.126 6.01S 0.09903 107 3.781 0.0599S 1.291   j00291The arginine-fluoride formulation is
et-leen-y to reduce total bacterial plaque loads, and S. numins (eariogenic) plaque loads. while
enhancing S. sanguis (argin.olytie) loads. Example 2 Ammonia_prodyglipp 100301Ammonia
production is measured in subjects using different toothpaste formulations, using the method
described above: Ammoniapm) 250 ppm fluoride1.97 formulation (control) 



1450 ppm fluoride1.79 formulation Formulation having2.77 arginine bicarbonate and 1450 ppm
fluoride  100311Ammonia productionin plaque of subjects using the arginine-containing formulation.
Example 3 - Lactic acid levels 100321Plaque lactic acid levels are measured in subjects using
capillary electrophoresis as described above, showing that lactate is significanity increased in the
presence of sucrose.  Plaque Sucrose hallenged Pla.ue Lactate ninolling) I.. 72it0.371 



Example 4 - Real time PER f wr-veR f0033.1Ibis invention combines the prineipJcs of real-time PCR
detection of bacterial species with the Utie of messenger RNA (mRIN.A.) as an indicator of biological
activity within cells. Following purification of MR NA hum a bacterial sample, reverse transcription real
time Pat is used to detect and quantify specific haetcria within a. simple or complex environment. The
invention covers the seiwcnee or the primers as well as the mRNA identification method and iES
application. 100341One function. of DNA within viable cells is to code for the synthesis of proteins.
DNA codes for its corresponding nilltNA strand which is then used as the instructions for assembling
finished proteins. Unlike DNA, mRNA has a very short half life (seconds to  mutes) and is only present
in cells that are either viable or very recently killed. Whereas DNA is present in cells in a fixed number
of copies, mRNA levels are often changed in response to the conditions in which a cell exists.
Expression of different proteins may be up-or downregulated in response to temperature changes,
growth media, growth phases and other environmental conditions. Therefore, ifthe target gene is not
carefully chosen, it is possible that fluctuations in environmental conditions will be falsely read as
fluctuations in population viability. To avoid these effects, the present invention uses elongation factor
tu, the gene as the target sequence. This sequence has previously been used as a marker because
little or no alteration in mf expression has been observed under different experimental conditions.  as a
mechanism of quantifying the number of copies of a given genetic sequence present after each
amplification cycle. The simplest of these methods uses SYBR Green I, a fluorescent probe that
intercalates specifically into double stranded DNA (dsDNA). increasing levels of SYBR Green
fluorescence therefore correlate to greater concentrations of dsDNA. When this dye is included in a
PCR reaction primed using specific genetic sequences, the increase in fluorescence corresponds to
an increase in the number of copies of the target gene. Subsequently, the cycle number at which the
signal crosses a predetermined intensity threshold can be correlated to the concentration of the
genetic sequence in the starting material. [00361'Fhe development of reai time PR technology has
made it possible to detect and quantify sped he biological, species rapidly and with H high degree of
accuracy, Conventional methods for quantification of bacterial species rely on the development, of
primers to the variable region of the DNA encoding the I 6s ribosomal subunit. This subunit is critical to
bacterial replication and its sequence is, therefore, not readily mutated. the detection of los rDN.A
sequences specific to a particular species can facilitate the detection and enumeration of a single
bacterial species within a complex environment. 100371MITIVIS are designed based on the
sequences of off genes from publically available databases (National Center for Biotechnology
Information and the Los Alamos Oral Pathogens Database). Sequences are aligned using thi2 DNA
Star Lasergene program MegAlign module. 'Dais align nent is used to select a region of greater
divergence in order to maximize the likelihood of species specificity. Primer sequences are selected
based upon analysis information available from the Roche Diagnostics LightCycler Probe Design
software. Primers covered by this invention include not only those already designed and tested, but all
primers to this genetic region in oral pathogens. 100381Total RNA is isolated from samples using. an
appropriate RNA isolation kit or other RNA isolation method. Any preferred method for RNA isolation
can be used. Purified RNA is treated 2 times with appropriate TTNast: treatment reagents. This step
degrades any contaminating DNA within the RNA prep and prevents the acquisition of false positives.
_Ted RNA is then reverse transcribed to ge(cDNA) molecule. The resulting cDNA is amplified and
detected using SYBR Green. As a quality control for the complete removal of DNA. a real time PCR
reaction can he run without the reverse transcription step. PCR products obtained in the absence of a
reverse transcription reaction must be the result of contaminating DNA. 



WO 2009/100262PCT/US2009/033287 100391A standard curve is generated by performing the real
time reverse transcription PCR reaction on RNA samples isolated from cultures containing known
amounts of viable bacteria. The second derivative maximum value for each known sample is plotted
against its known concentration of bacterial cells. The second derivative maximum of amplification
curves of RNA isolated from unknown bacterial samples can then be compared to the standard curve
to determine the concentration of viable organisms within the sample population. This data would be
valuable information in deterring the effects of antibacterials and active molecules on the ecology of
the oral environment. 100401The (ollowhig primer pair is designed to antp/ify a 228 base pair region of
the no' gene from Aggregatibacter (Actinobaditliva) acammoycetonconatans: PrimerSequenceT. (C)
%GCLGAnnealing name(kcallmol) Temp, ForwardAACIDACGTGOTAICAC  3'
49.0556.25-27.5655'1C Reverse5' TOTA.A06 A ACACCTA 313 1. 5740.00-20.15 Table 1. Properties
of primers designed for ituuntificafion of niRNA expression of tut in A. actinomycetemconutans.
100411These primers are used to amplify RNA isolated from both pare cultures of A.
witimnoyeetemcomitans and mixed populations both with and without A. dentionnaadenicomitans
included. The rcsitits. in particular the relationship bet ween fluorescence (Fl) and cycle number are
shown in the graph of Figure 1. In Figure 1, "water represents the negative control and "Aa" is the
positive control of pure A. actinornvcctemcomitans culture. "Mix 1" was purified fiom a population
containing Prevoltella intermedia"Streptococcus sobrimis. Streptococcus oralis, and Acanornyces
viscosus and should, therefore be negative for amplification with these primers. "Mix 3" is from a
population containing A. actinomycetemconatans, Porphyromonas Streptococcus gordonii,
Streptococcus nuaans, and Streptococcus sanquinis and should be positiveamplification of A.
actinomfootfinicortruanis. 100421This graph demonstratesthe mix con. is amplified with a similar curve
to the positive control.. the 



amplification curve as the water control, indicating that these primers are able detect A
ocanomycetemeomitans from within a mix of RNA species.  WO 2009/100262PCT/US2009/033287
100431The ability of these primers to accurately detect and quantity only viable A./let/norc organisms
is determined as follows. A known concentration of A. actznomyceteThcornhtans cells are killed by
suspending in 80% ethanol for 15 minutes. The bacteria are then pelleted by centrifugation and
resuspended in fresh Brain Heart Infusion broth growth media. The ethanol killed bacteria are
incubated overnight at 37C. and examined for growth to confirm that no viable organisms were
remained. The ethanol killed bacteria are then mixed, in defined ratios, with viable organisms and
reverse transcription ved by real time PCR is performed. The amplification of these samples is shown
in      c 2, which shows the amplification of RNA from mixes of live and dead A.
autinorneetemcotnitans. [0041lDespite the fact hat. all or the populations used as templates for this
reaction contained the same total number of organisms. earlier amplification is observed in samples
containing more viable organisms, indicating that this assay is able to detect viable organisms within a
mix of both live and dead bacteria. Additionally, the melting carve of these samples, as shown in
Figure 3, indicates that a single, identical prnduct is amplified in all samples, which demonstrates the
high specificity of the assay. Figure 3 shows a melting peak analysis of products ampli lied from pure
and mixed culthres of A. actinomyeetcmcomitans. The overlap of these curves indicates thai a single
product is being amplified from all samples. Table 2 shows a. comparison of expected and calculated
number of organisms in selected standard curve samples. Sample Expected viable CFU Calculated
viable CFU 100% 5.00 x107 5.34 a 10' 50% 



2.50x107 1.28 a 10' 40% 2.00 x107 2.54 x 107 30% 1.50x107 1718 x 107 20% 1.00 x107 1.07 x 107
10% 5.00 x10' 4.06 x 10"  2.50x106 2.94x  
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CLAIMS 

 

1. A method to assess the bioflora of the oral cavity comprising measuring levels of 

arginolytic bacteria,  

wherein the levels of arginolytic bacterial is assessed by measuring plaque 

ammonia production levels.  

 

2. The method of claim 1 further comprising measuring levels of cariogenic 

bacterial,  

wherein the levels of cariogenic bacteria is assessed by measuring lactate 

production levels.  

 

3. The methods of claims 1 or 2 comprising using quantitative real time PCR, 

quantitative RT-PCR, and/or fluorescent antibody probes to quantify levels of at least 

one cariogenic bacteria and/or at least one arginolytic bacteria.  

 

4. The method of claim 1 wherein the arginolytic bacteria includes S. sanguis.  

 

5. The method of claim 2 wherein the cariogenic bacterial includes S. mutans.  

 

6. A method of any one of claims 1 to 5, wherein the method detects potentially 

damaging changes in plaque ecology before there is measurable or significant 

demineralization or damage to the teeth.  

 

7. Use of a basic amino acid, in free or salt form, for the manufacture of 

medicament for enhancing oral health in a subject whose oral cavity bioflora comprise 

elevated levels of cariogenic bacteria and/or elevated lactate levels, and/or low levels of 

arginolytic bacteria and/or low levels of plaque ammonia production, as measured by a 

method according to claims 1 or 2. 

Table 2. Comparison of expected and calculated number of organisms in selcctcu standard curve
samples. [00451Based on the known concentrations of the viable and killed starting cultures, approximate
number of viable organisms in each population calculated and used in  conjunction with the second
derivative maximum of each amplification curve to aeneratea standard curve. The results are shown in
Figure 4, which illustrates a standard curve and linear regression of the standard curve generated from
the amplification of known concentrations of viable and dead A. acunoewnenmi uris. The r2 value of the
regression line is 0.96. 00461The r value of a linear regression line indicates the closeness of fit of the
regression equation to the observed values. An r2 closer to 1.00 indicates that the observed values match
closely to the regression line. For the example above, the rt value of the standard curve is 0,96, indicating
that about 06 of Inc total variation observed in the line is due to act tail measured variation in the samples
and Thai this atandard curve can be used to calculate the concentration of viable organisms in unknowit
populations. 100471In practice, in a. single experiment, the concentration of viable organisms calculated
based on this standard curve is not significantly different from the actual concentration added prior lo RNA
isolation and differed 'iv 0 These data indicate that this assay represents a rapid, accurate Means
ordetecting and quantifying viable organisms of a specific species within a complex population of
organisms. This represents a potentially. powerful tool for analyzing the effects of Immune:Its on oral
microbial ecology,  CLAIMS  1. A method to assess the bioflora of the oral cavity comprising measuring
levels of arginolytic bacteria,       wherein the levels of arginolytic bacterial is assessed by measuring
plaque ammonia production levels.  2. The method of claim 1 further comprising measuring levels of
cariogenic bacterial,       wherein the levels of cariogenic bacteria is assessed by measuring lactate
production levels.  3. The methods of claims 1 or 2 comprising using quantitative real time PCR,
quantitative RT-PCR, and/or fluorescent antibody probes to quantify levels of at least one cariogenic
bacteria and/or at least one arginolytic bacteria.  4. The method of claim 1 wherein the arginolytic bacteria
includes S. sanguis.  5. The method of claim 2 wherein the cariogenic bacterial includes S. mutans. 
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8. A method for cosmetically enhancing the oral cavity which method comprises 

measuring the bioflora of the oral cavity using a method according to claims 1 or 2, and 

if indicated by the presence of elevated levels of cariogenic bacteria and/or elevated 

lactate levels, and/or the presence of low levels of arginolytic bacteria and/or low levels 

of plaque ammonia production, and administering an oral care product comprising a 

basic amino acid in free or salt form. 

 

 

 

 

6. A method of any one of claims 1 to 5, wherein the method detects potentially damaging changes in
plaque ecology before there is measurable or significant demineralization or damage to the teeth.  7. Use
of a basic amino acid, in free or salt form, for the manufacture of medicament for enhancing oral health in
a subject whose oral cavity bioflora comprise elevated levels of cariogenic bacteria and/or elevated
lactate levels, and/or low levels of arginolytic bacteria and/or low levels of plaque ammonia production, as
measured by a method according to claims 1 or 2.  8.A method for cosmetically enhancing the oral cavity
which method comprises measuring the bioflora of the oral cavity using a method according to claims 1 or
2, and if indicated by the presence of elevated levels of cariogenic bacteria and/or elevated lactate levels,
and/or the presence of low levels of arginolytic bacteria and/or low levels of plaque ammonia production,
and administering an oral care product comprising a basic amino acid in free or salt form. 
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