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Overview

Dentalflora™ provides an evidence-based blend of probiotics and active compounds designed to
improve oral health through diverse and complementary mechanisms. BLIS M18™ S. salivarius
synthesizes localized and targeted antimicrobial compounds, and three proven species of Lactobacillus
help to reduce the abundance of pathogens responsible for many oral diseases. These probiotics directly
compete with pathogenic bacterial and fungal species, such as Streptococcus mutans and
Porphyromonas gingivalis, by producing organic acids and antimicrobials, upregulating salivary IgA levels,
preventing attachment to teeth surfaces, disrupting biofilm and plaque formation, and even
downregulating acid tolerance genes among pathogenic bacteria. Xylitol has well-established efficacy for
reducing S. mutans abundance by interfering with its biofilm formation as well as its energy and acid
production, and organic spearmint leaf extract provides many bioactive and antimicrobial compounds
that reduce the oxidative stress and inflammation associated with many oral diseases. The components
of Dentalflora have individually been shown to reduce dental caries, halitosis, gingivitis, and periodontitis
in many randomized and controlled clinical trials, and their complementary mechanisms of action help to
support optimal oral health and hygiene.

Xylitol
Scientific Evidence:

Xylitol is a 5-carbon polyol, a natural sugar alcohol found in plums, strawberries, and pumpkins,
notable because it is not fermented by oral microorganisms, and appears to have beneficial effects on
oral health.! Regular consumption of xylitol has been associated with decreased caries incidence and
plague formation, as well as a reduced abundance of S. mutans, a major cariogenic species. Xylitol has
also been shown to inhibit the formation of biofilms by S. mutans, in part by decreasing the viable
number of S. mutans cells, as well as by inhibiting biofilm polysaccharides and attachment.? Xylitol
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disrupts the energy production processes of S. mutans, both starving it and impairing its adhesion to
teeth surfaces and its acid production potential.? A review of in vitro studies suggests that xylitol may
also inhibit the growth of P. gingivalis, a major contributor to periodontitis, along with the expression of
pro-inflammatory cytokines by this pathogenic species.*

A systematic review that included 21 randomized and controlled trials (after inclusion/exclusion
criteria were applied) concluded that regular exposure to xylitol reduces S. mutans abundance without
broader effects on the oral microbiota.* A second systematic review also found that xylitol appears to
reduce gingival inflammation, likely via inhibition of S. mutans and biofilm formation.> A reduction in
dental plague with xylitol chewing gum (but not xylitol candy) was also recently highlighted in a
systematic review of randomized and controlled clinical trials.® In a review of controlled trials at least 12
months in length, xylitol was shown to have a small effect on reducing dental caries in children, though a
dose-dependent effect was observed, with higher doses demonstrating a medium reduction in caries.’
Xylitol also reduces the adherence of S. pneumoniae and H. influenzae to nasopharyngeal cells in vitro; a
Cochrane systematic review (which included over 1800 participants in randomized controlled trials)
found a 25% reduction in acute otitis media following xylitol supplementation (in any form) to healthy
children attending daycare.®

Organic Spearmint Leaf Extract
Scientific Evidence:

Spearmint (Mentha spicata L.), though often used as a flavoring agent, has demonstrated both
antioxidant and anti-inflammatory effects, and is used traditionally for both gastrointestinal and
respiratory support. It contains a wide variety of active compounds with antimicrobial effects, most
notably rosmarinic acid (RA), as well as carvone, limonene, 1,8-cineole, menthone, menthol, eucalyptol,
luteolin, and apigenin derivatives.? Spearmint essential oils have been shown to inhibit S. mutans growth
as well as biofilm formation in an in vitro model, suggesting a possible role in preventing dental caries.™
Although the essential oil of spearmint is often used, the leaf extract contains more bioactive
compounds, potentially augmenting its antioxidant and anti-inflammatory effects.'* RA alone has been
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shown to have a variety of antimicrobial as well as antioxidant and anti-inflammatory effects. It has been
speculated that RA may help to address the pathogenesis of periodontitis by limiting oxidative damage
and inflammatory compounds in gingival fibroblasts, though clinical trials are lacking.*?

Dentalflora™ Blend

BLIS M18™ Streptococcus salivarius
Scientific Evidence:

The probiotic Streptococcus salivarius is considered to be a natural pioneer of the oral cavity,
present as a predominant member of the oral microbiota throughout the lifespan, usually becoming
established within hours of birth.*® It is a spherical, gram-positive, oxidase-negative, and
catalase-negative bacterium recognized for its ability to survive on the dorsum of the tongue.' Increased
abundance of S. salivarius has been observed in healthy subjects, and appears to have a protective
effect, demonstrated by in vitro inhibition of respiratory pathobionts.”

Some strains of S. salivarius are capable of producing streptococcal bacteriocin-like inhibitory
substances (BLIS), compounds with antimicrobial activity that either inhibit or kill other potentially
pathogenic bacteria, one putative mechanism for the health benefits associated with probiotic use.
These substances have been defined as “bacterial peptide or protein molecules, released extracellularly,
that in low concentrations are able to kill certain other closely related bacteria by a mechanism against
which the producer cell exhibits a degree of specific immunity”.!® A distinct advantage of BLIS as
compared to antibiotics is the more targeted and local effect they have on bacterial species, without
disruption of the larger microbiome.

BLIS M18™ S. salivarius, a strain previously known as Mia, has a unique genome that has been
shown to produce four BLIS referred to as salivaricins A2, 9, M, and MPS. These BLIS have demonstrated
antibacterial activity against a wide range of species associated with oral pathologies such as gingivitis,
halitosis, and dental caries.™ In vitro, BLIS M18™ S. salivarius has strongly inhibited the growth of two of
the major cariogenic species, S. mutans and S. sobrinus, as well as species associated with upper
respiratory tract infections, including Actinomyces viscosus, Actinomyces naeslundii, Streptococcus
agalactiae, Streptococcus pneumoniae, Enterococcus faecalis, Listeria monocytogenes, Haemophilus
influenzae, Staphylococcus saprophyticus, and Staphylococcus cohnii.*® In addition, BLIS M18™ S.
salivarius has been shown to drastically disrupt biofilm formation by the oral pathogen, Pseudomonas
aeruginosa, inhibit its growth, and sensitize it to antibiotics (along with Klebsiella pneumonia).'” BLIS
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M18™ S, salivarius also synthesizes both dextranase and urease, which inhibit biofilm/plaque formation
and raise salivary pH, respectively.’® In vitro reduction of volatile sulfur compound (VSC) production by P.
gingivalis and Treponema denticola also suggests efficacy for improving halitosis, which was observed in
a triple-blind placebo-controlled trial among children with orthodontic braces. After 3 months of
treatment, VSCs continued to decrease, compared to a return to baseline among those receiving
placebo.®®

In additional clinical trials, BLIS M18™ S. salivarius has been shown to reduce the likelihood of
caries development in children, and to reduce gingivitis and periodontitis in adults. In one randomized
trial, children taking 1 lozenge per day of BLIS M18™ S. salivarius (taken 30 minutes after a meal with
instructions to let it slowly dissolve) were found to have reduced counts of S. mutans (correlated directly
with caries experience), as well as increased buffering capacity compared to children taking a placebo,
after only 7 days.” In a randomized and double-blind, placebo-controlled trial that enrolled 100 children
with active dental caries, lozenges (BLIS M18™ S. salivarius or placebo) were given after brushing in the
morning and night, in addition to standard care. After 3 months, children given active treatment had
significant reductions in their plaque scores, especially those with the highest baseline levels of plaque.?
Among children at high risk for dental caries, a slowly dissolving tablet given before bedtime over a
90-day period was shown to improve Cariogram scores compared to an untreated group.®

Additionally, 1 tablet of BLIS M18™ S. salivarius allowed to dissolve at bedtime was shown to
significantly reduce the return of black stains on the teeth of children 6 months after professional
removal of these stains, compared to professional removal alone. Gram-positive bacteria embedded in
an intermicrobial matrix are thought to be the primary etiological agent responsible for this black
discoloration.”

In a small trial among adults with moderate to severe gingivitis or moderate periodontitis, in
addition to receiving scaling and root planing, participants that dissolved 1 tablet BLIS M18™ S. salivarius
twice per day for 30 days had significant improvements in all parameters measured, including plaque
index, gingival index, modified sulcus bleeding index, and probing pocket depth when compared to
scaling and root planing alone.* Similarly, in a randomized and double-blind placebo-controlled trial,
young adults with gingivitis had improvement in gingival inflammation after 4 weeks of active treatment
which persisted after a 4-week washout period. Reduced plaque scores were also observed during the
active treatment period.”
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Lactobacillus paracasei
Scientific Evidence:

Multiple species of Lactobacillus are present as major constituents of oral microbiota, and are
thought to inhibit the growth of pathogenic bacterial species such as S. mutans through a variety of
mechanisms. For example, several Lactobacillus sp. were shown to inhibit the growth of S. mutans in
vitro by generating organic acids and hydrogen peroxide, reducing cellular adherence and biofilm
structures, modulating immune function, and downregulating virulence genes of S. mutans, including
those related to acid tolerance and quorum-sensing.?® Experimental models suggest Lactobacillus
paracasei may also target S. mutans biofilms by decreasing exopolysaccharide (EPS) production.”

Lactobacillus paracasei has demonstrated antibacterial and anticandidal activities against
multiple oral pathogens, including S. mutans, Streptococcus sanguis, Staphylococcus aureus, Actinomyces
viscosus, P. gingivalis, Candida albicans, Candida tropicalis, and Candida glabrata.?® In clinical trials, L.
paracasei has been shown to reduce both S. mutans abundance as well as dental caries, and to modulate
local immunity. In a randomized controlled clinical trial, 122 children with good oral health (median age
of approximately 13 years) received either a strain of L. paracasei mixed in milk powder or a placebo milk
powder for 6 months. Those receiving active treatment had both lower levels of S. mutans and incidence
of caries; among those at high risk for caries, the risk was decreased 4.5-fold in the active group.?® An
additional 12-month controlled trial with this strain found a reduction in caries formation on pit and
fissure surfaces (but not smooth surfaces), associated with an increase in salivary human neutrophil
peptides 1-3 (HNP1-3), small antimicrobial peptides found in higher amounts in caries-free children.*® A
subsequent controlled trial also found an upregulation of salivary IgA levels with supplementation; IgA is
known to prevent microorganisms from binding to mucosal membranes as well as teeth.?! Similar
benefits were observed in a younger population of preschool children in a 3-month controlled clinical
trial, with a reduction in S. mutans and caries compared to placebo.*

Lactobacillus salivarius
Scientific Evidence:

Lactobacillus salivarius has also demonstrated an ability to inhibit the growth of S. mutans and
other pathogenic species, reduce halitosis and dental caries, improve periodontal health, and help

Streptococcus salivarius M18 Strain: A Randomized Clinical Trial. Nutrients, 15(18), 3882.

%6 Wasfi, R., Abd EI-Rahman, O. A., Zafer, et al. (2018). Probiotic Lactobacillus sp. inhibit growth, biofilm formation and gene
expression of caries-inducing Streptococcus mutans. Journal of cellular and molecular medicine, 22(3), 1972-1983.

% Guo, M., Wu, J., Hung, W., et al. (2023). Lactobacillus paracasei ET-22 Suppresses Dental Caries by Regulating Microbiota of
Dental Plaques and Inhibiting Biofilm Formation. Nutrients, 15(15), 3316.

% Sookkhee, S., Chulasiri, M., & Prachyabrued, W. (2001). Lactic acid bacteria from healthy oral cavity of Thai volunteers:
inhibition of oral pathogens. Journal of applied microbiology, 90(2), 172-179.

» Teanpaisan, R., Piwat, S., Tianviwat, S., et al. (2015). Effect of Long-Term Consumption of Lactobacillus paracasei SD1 on
Reducing Mutans Streptococci and Caries Risk: A Randomized Placebo-Controlled Trial. Dentistry journal, 3(2), 43-54.

%0 Wattanarat, O., Makeudom, A., Sastraruji, T, et al. (2015). Enhancement of salivary human neutrophil peptide 1-3 levels by
probiotic supplementation. BMC oral health, 15, 19.

31 pahumunto, N., Sophatha, B., Piwat, S., & Teanpaisan, R. (2019). Increasing salivary IgA and reducing Streptococcus mutans by
probiotic Lactobacillus paracasei SD1: A double-blind, randomized, controlled study. Journal of dental sciences, 14(2), 178-184.
32 pahumunto, N., Piwat, S., Chankanka, O., et al. (2018). Reducing mutans streptococci and caries development by Lactobacillus
paracasei SD1 in preschool children: a randomized placebo-controlled trial. Acta odontologica Scandinavica, 76(5), 331-337.



maintain optimal oral hygiene. In vitro data, for instance, indicates that L. salivarius inhibits the growth
of potential pathogens linked to peri-implantitis, including P. gingivalis, P. intermedia, S. salivarius, and S.
aureus.® Using plaques extracted from children with early childhood caries, L. salivarius was also shown
to inhibit the biofilm formation of a “double-species biofilm” formed by C. albicans and S. mutans. It also
reduced the mass and number of S. mutans and C. albicans in existing biofilms, and appeared to weaken
the pathogenic potential of C. albicans.?*

In a randomized but open-label clinical trial, two different strains of L. salivarius were shown to
decrease levels of S. mutans after only 2 weeks of administration, supporting in vitro and in vivo findings
in which L. salivarius prevented adhesion of S. mutans to hydroxyapatite, the major inorganic component
of dental enamel.*?® A subsequent randomized and open-label clinical trial with 140 healthy children
aged 3-6 years found that L. salivarius, provided as chewing tablets, significantly reduced the incidence
and prevalence of dental caries for 12 months after only a 2-week long intervention compared to
standard treatment alone.*

A strain of L. salivarius was also shown to improve signs of periodontitis in a double-blind and
randomized controlled trial, including plaque index and probing pocket depth, especially in those at
higher risk of disease (e.g. smokers).*® Improvements in both halitosis and bleeding upon probing were
also observed in an open-label trial, while a reduction in bleeding upon probing and an inhibition of both
VSCs and VSC-producing bacteria was observed in a controlled trial.*** In a double-blind and
placebo-controlled randomized cross-over trial, a strain of L. salivarius was shown to reduce VSCs,
average probing pocket depth, as well as some pathogenic strains (e.g. Fusobacterium nucleatum) during
the probiotic supplementation period of the cross-over trial.** A randomized and controlled trial
conducted among an older population (mean age approximately 70 years) found that supplementation
with a strain L. salivarius also increased salivary 1gG production, and was associated with a decrease in
the coating of the tongue, a potential indicator of oral hygiene and a healthy oral microbiome.*
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Lactobacillus reuteri
Scientific Evidence:

Lactobacillus reuteri is a common colonizer of the gastrointestinal tract, widely recognized for its
many health benefits, including modulation of immune function, promotion of gut mucosal integrity, and
competition with pathogenic species.” It secretes multiple antimicrobial substances, including reuterin
(3-hydroxypropanal, or 3-HPA), lactic acid, ethanol, and reutericyclin, with numerous clinical studies
supporting its safety and efficacy for supporting gastrointestinal health. L. reuteri may be the only
Lactobacillus species to convert glycerol to reuterin, shown to inhibit the growth of gram-positive and
gram-negative bacteria, in addition to yeasts, fungi, and even protozoa, primarily by inducing oxidative
stress and modifying thiol groups among pathogenic species.*** For example, in vitro data demonstrates
a nearly complete inhibition of C. albicans and C. parapsilosis, with antifungal effects against 5 of the 6
most common species of Candida.*

In several randomized and controlled clinical trials, daily administration of L. reuteri was shown
to reduce counts of periodontal pathogens, such as P. gingivalis, and to improve the efficacy of scaling
and root planing among participants with chronic periodontitis, as demonstrated by greater pocket
depth reduction and attachment gain in moderate and deep pockets, as well as improved probing depth
and bleeding on probing.*’*3%° A systematic review of 9 trials suggests clinical benefit for L. reuteri as an
adjunct to scaling and planing for the treatment of periodontal disease.*® Supplementation with L. reuteri
has also been associated with benefits for gingivitis; in a 2-week randomized and placebo-controlled
trial, the gingival and plaque indices improved among participants with moderate to severe gingivitis.>
L. reuteri has also been shown to inhibit S. mutans growth in human trials; in a single-blind
placebo-controlled trial, supplementation to mothers in the last month of pregnancy, as well as to their
children during the first year of life, was associated with a reduction in caries prevalence and gingivitis by
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9 years of age.”>**** A subsequent controlled trial found no improvement in dental caries with L. reuteri
use, though the study was inadequately powered due to the COVID-19 pandemic.”

Overall Safety Summary

The probiotics in Dentalflora™ have an excellent safety record in multiple clinical trials in both
adults and children, though Dentalflora™ should be avoided in individuals with a known sensitivity to
any of the ingredients. Probiotics in general should be used with caution by those at high risk for adverse
effects, such as those who are immune compromised.*® Hypersensitivity reactions to spearmint, though
rare, have been reported even through contact as an ingredient in toothpaste.®” Xylitol in large amounts
is known to induce osmotic diarrhea, but is unlikely to cause any adverse effects in the dose and form of
administration in Dentalflora™ when given to both children and adults; a large systematic review of use
as xylitol gum reported no adverse effects.**®

Other Ingredients
Frutafit® HD is a natural source of inulin (from chicory roots), a prebiotic fiber (oligosaccharide)
utilized by multiple probiotic species, including multiple strains of Lactobacillus, and is considered a safe
food ingredient with the potential for a wide range of health benefits.**% Stearic acid and spearmint,
used as a lubricating agent and flavor respectively, have Generally Recognized as Safe (GRAS) status, and
hydroxypropyl cellulose (HPC) is commonly used as a stabilizing agent, recognized by the FDA as safe for
human consumption and as a binding agent for dietary supplements.®6*¢
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