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ABOUT AOR
Advanced Orthomolecular Research (AOR) is a Canadian company headquartered in Calgary, Alberta. AOR has an
established reputation as the most advanced supplement formulator in the country and throughout the world. It is through 
ethical discipline and evidenced-based science that we lead and advance the natural health industry. For more information, 
please visit aor.ca.

AOR PRODUCT PATH
From raw material selection to manufacturing and shipping of final packaged goods, AOR adheres to the strictest of quality 
control standards. Our products represent innovative ideas and thoughtfully researched concepts with advanced techniques 
to develop products of superior quality and effectiveness - bringing you “Innovation you can trust”.

Use only the minimal 
required non-medicinal 
ingredients (NMI) when 

necessary. Where possible 
we use NMI’s declared 

“clean-label”
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Breath Biotics™
Probiotic breath freshener and oral hygiene

Vegetarian

P RODUCT S P OTLIGHT

SUPPLEMENT FACTS

Medicinal Ingredients:
BLIS K12™* (Streptococcus salivarius K12) 1 billion CFU†
† Colony-forming units
Non-medicinal Ingredients
Isomalt, sodium stearyl fumarate, maltodextrin, monk fruit extract, starch, hyprolose, trehalose, lacitol, natural flavour 
(wintergreen, peppermint) and gum arabic.

Adult dosage: For general oral health, take one to two lozenges per day. For prevention of sore throat due to infection in 
adults, take one to two lozenges per day for 90 days. To reduce halitosis, following use of an antimicrobial mouthwash (such 
as chlorhexidine or cetylpyridinium chloride), take up to four lozenges a day for a minimum of 14 days. This lozenge is not to 
be chewed or directly swallowed; it must be slowly dissolved in the mouth. If you are on antibiotics, take at least 24 hours 
following last dose.

Cautions: Consult a health care practitioner prior to use if you have fever, vomiting, bloody diarrhea, or severe abdominal 
pain. Do not use if you have an immune compromised condition (e.g. AIDS, lymphoma, undergoing long-term corticosteroid 
treatment), are taking aminoglycoside antibiotics (e.g. kanamycin, streptomycin), or have a dairy allergy. If symptoms of ear, 
nose or throat infections (e.g. fever, sore throat) occur, or if symptoms of digestive upset (e.g. diarrhea) occur, worsen or 
persist beyond three days, discontinue use and consult a health care practitioner. Do not use if you have a corn allergy.

Breath Biotics™

NPN: 80066378

AOR 04380 60 lozenges

Serving Size  
1 lozenge



p. 4

MONOGR APH BRE ATH BIOTICS ™

1. SUMMARY
Halitosis, or bad breath, can be caused by a number of factors. It may indicate a local exposure to malodorous foods, an 
infection or a deeper more systemic concern. The odour itself relates to volatile compounds that have a high sulfur content 
and are produced by gram negative bacteria on the tongue, or between and around teeth. Halitosis can be transient (such 
as from sulfuric foods, tobacco products, or dry mouth) or it can persist. Persistent halitosis can indicate a systemic or 
local infection, post nasal drip, GERD, kidney disease, or even liver failure, though systemic diseases only account for 10% 
of these cases. Cleaning the tongue, by brushing or with mouthwashes, can remove some of the offensive compounds (food 
remnants, dead cells etc.) that the bacteria feed on, clear away bacteria themselves, or mask the odour for a period of time. 
But treatment of the underlying cause is ultimately best practice. One of the most effective treatments is to ensure that 
the oral microbiota is healthy. Breath Biotics™ with BLIS K12™ contains a patented strain of the probiotic Streptococcus 
salivarius K12, to ensure a healthy oral microflora. By increasing the good bacteria present in the mouth you can reduce 
bacteria that cause bad breath, and strengthen your first line of defense against infections.

2. BACKGROUND
Halitosis, or bad breath, occurs in up to 50% of the adult population,¹ and has significant negative and psychological impacts 
on affected individuals. In most cases, it is due to the metabolic activity of a broad range of bacterial species which colonize 
the mouth, particularly the dorsum (upper surface) of the tongue. These bacteria metabolize sulfur-containing amino acids 
– cysteine and methionine – to produce malodorous volatile sulfur compounds (VSCs) such as hydrogen sulfide (H2S) and 
methyl mercaptan (CH3SH).² A diagnosis of halitosis involves detection of one or both of these compounds in mouth air.³ 
In cases where halitosis results from poor oral hygiene practices (“transient halitosis”), treatment commonly involves the 
use of a chlorhexidine-containing mouthwash in combination with a rigorous oral hygiene strategy. In severe cases, and 
in individuals whose oral hygiene is already excellent (“true halitosis”), such treatment is supplemented with a course of 
broadspectrum antibiotics. This approach often accords short-term benefits, as the offensive bacteria readily repopulate 
and recolonize the oral niche once treatment ceases. 
Probiotics are defined by the World Health Organization as “live micro-organisms which, when administered in adequate 
amounts, confer a health benefit on the host”.⁴ These include many beneficial bacteria used in foods, and which exist in 
the gut as commensals. Their use of probiotics therapeutically or in food requires that they provide the aforementioned 
health benefits, along with clear and comprehensive demonstration of their safety. Certain probiotics are of particular 
importance in therapeutic and health maintenance applications for their ability to suppress the growth of pathogenic 
bacteria. S. salivarius is one such probiotic. It is one of the first bacterial species to colonize oral cavity surfaces after birth, 
and predominates in individuals without halitosis.⁵ S. salivarius strain K12 (ATCC BAA-1024) is the active strain present in 
Breath Biotics. It suppresses growth of pathogenic bacteria in the mouth and throat, by competing with pathogenic bacteria 
for resources and by producing antibacterial peptides. It was discovered and characterized in New Zealand, and has been 
used there for two decades as an oral probiotic to prevent oropharyngeal colonization by S. pyrogenes.⁶ Its use to reduce the 
production of VSCs associated with halitosis is based on evidence showing similar anti-colonization activities against sulfur-
metabolizing bacteria. S. salivarius K12 is not a predominant producer of VSCs, making it unlikely to contribute to halitosis.⁷
The following sections summarize the clinical and scientific data supporting the use of Breath Biotics™ for the management 
of bad breath associated with halitosis, and for maintenance of good oral health.
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3. CLINICAL STUDIES
The effectiveness of S. salivarius K12 in maintenance of oral health has been evaluated in several clinical studies. 
A prospective, randomized, placebo-controlled clinical trial was designed to assess the effect of K12 administration on the 
incidence of streptococcal pharyngitis in an at-risk group of children, ages five to 14.⁸ A total of 1,314 children received either 
2.5 × 109 colony-forming units (CFUs) per day of S. salivarius K12 or a placebo, five days a week for one year. The primary 
outcome measure was the proportion of streptococcus-positive throat swabs. There were 11% fewer positive swabs in 
children receiving K12 than in controls. The difference was higher (30%) in children 10 years or older. In a similar study, the 
incidence of streptococcal pharyngitis in children receiving K12 for 90 days was 90% lower than in the control group.⁹ A third 
trial reproduced the finding of a 90% reduction in incidence of pharyngitis, as well as a 70% reduction in incidence of acute 
otitis.10 
A recent clinical study was designed to evaluate the ability of Breath Biotics™ to reduce VSC production associated with 
halitosis in children.11 Two hundred and eight children with halitosis received a three-month treatment course consisting 
of one of the following: conventional hygiene practices alone; oral hygiene with tongue-scraping, oral hygiene, tongue-
scraping and a daily rinse with 0.12% chlorhexidine, or all three treatments along with a daily Breath Biotics™ lozenge. 
Primary outcome measures were halitosis scores using an organoleptic test, at one week and three months following start 
of treatment. There was a significant improvement in halitosis scores in children receiving Breath Biotics™ at one-week and 
three-month follow-up. There was also an improvement in halitosis scores, in children receiving chlorhexidine at one-week 
follow-up, but not at the three-month time point. These results suggest that supplementation with Breath Biotics™ reduces 
the severity of halitosis in combination with rigorous oral hygiene measures.
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PHARMACOLOGY
There are at least two mechanisms described for the effect of S. salivarius K12 against pathogenic or halitosis-causing 
oral bacteria. The first involves competitive pressure exerted by S. salivarius K12 against the offending bacteria. Since this 
requires that the oral ecological niche be available for S. salivarius K12 colonization in the first place, it is generally necessary 
to depopulate the mouth of offensive bacteria prior to the use of Breath Biotics™. Since the normal oral hygiene practices of 
brushing teeth and flossing regularly depopulate the oral microbiome, it is similarly necessary to maintain supplementation 
with S. salivarius K12 after such activities. A study of the competitive characteristics of different oral cavity bacteria found 
that S. salivarius K12 adheres extensively to human epithelial cells, displacing pathogenic bacteria such as S. pyrogenes.12 
Mechanistically, S. salivarius K12 attenuates the innate immune response of epithelial cells in the oral cavity, reducing 
production of cytokines such as IL-8, and inhibiting activation of the pro-inflammatory NF-κB signaling pathway.13 It also 
prevents pathogenic bacteria from binding to epithelial cells by blocking the epithelial cell surface receptors required for 
such an attachment.14 This ability to prevent pathogenic bacterial adherence to cells underlies much of the clinical utility of 
S. salivarius K12 against streptococcal infections.
The second primary probiotic mechanism of S. salivarius K12 is through the production of bacteriocins, antibacterial 
peptides which increase the strain’s competitive advantage with respect to other bacteria. The two key bacteriocins 
produced by S. salivarius K12, namely salivaricin A and salivaricin B, are bacteriostatic (prevent bacterial growth) and 
bacteriocidal (kill existing bacteria), respectively.15 These are particularly effective against Gram-positive bacteria that are 
known producers of VSCs.16

PHARMACOKINETICS
There is little information on the metabolism and colonization of S. salivarius K12 outside the oral cavity. S. salivarius 
possesses urease activity, which allows it to neutralize acids by metabolizing urea to ammonia.17 This allows the bacteria 
to survive gastric transit; consequently, it is found in moderately high numbers in the small intestine.18,19 Remarkably, 
S. salivarius is protective against acute colitis in animal models, through the same immunomodulatory mechanisms 
demonstrated in the oral cavity.20

ADVERSE EFFECTS
Multiple lines of evidence support the safety of S. salivarius K12 for human use. It is susceptible to common antibiotics, 
including penicillin, amoxicillin, and tetracycline.21 It does not affect populations of other commensal oral bacteria.21 The 
genome is fully sequenced;22 this indicates that S. salivarius K12 is almost identical to S. thermophiles (99.6% homology), which 
is among the most commercially-important bacteria for its use as a starter culture for yoghurt and cheese.23 While toxicity 
and mutagenesis studies performed in animal models may not be relevant to humans with respect to probiotic testing,24 
S. salivarius is neither toxic nor mutagenic in these tests.25 The evidence from genomic and metabolic analyses, as well as 
extensive short- and long-term human testing25 supports S. salivarius K12’s safety for continuous use. In spite of a long history 
of safe use, there are clinical case reports of extremely rare incidents of spontaneous, unprovoked endocarditis or meningitis 
associated with S. salivarius.26-30 These are generally in individuals between 50 and 84 years of age, and are not associated with 
Breath Biotics™ or any similar supplementation with S. salivarius K12.
A randomized, double-blind, placebo-controlled Phase I clinical trial was designed to evaluate the safety and tolerability of 
S. salivarius K12 in humans.31 A total of 53 healthy volunteers were randomized to receive 1 × 1010 CFU/day of S. salivarius K12 or 
a placebo for 28 days, followed by a 28-day wash-out. Urine, saliva, fasting blood and vital signs were collected or monitored at 
the beginning and end of treatment, and gastrointestinal and oral health were assessed by questionnaire at the beginning and 
end of treatment period, as well as at the end of the washout period. The only serious adverse events occurred in the placebo 
group, and were unrelated to treatment. There were no differences in any clinical parameters. The salivary counts of 
S. salivarius increased, as expected, in the treatment group, but returned to baseline by the end of the washout period. 
In a study in which 31 children received a Breath Biotics™ lozenge once a day for 90 days, there were no adverse events.9 In 
similar studies involving 222 participants receiving Breath Biotics™ once daily for six months,32 or 1,312 participants receiving 
supplementation five days a week for a year,⁸ there were no reports of adverse events.
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INTERACTIONS
There are no known drug interactions involving S. salivarius K12 or Breath Biotics™. The advice of a healthcare practitioner is 
recommended prior to use for individuals that have fever, vomiting, bloody diarrhea, or severe abdominal pain. Individuals that 
are immunocompromised (such as AIDS, lymphoma, undergoing long-term corticosteroid treatment), are taking aminoglycoside 
antibiotics (e.g. kanamycin, streptomycin), or have dairy allergies should not take Breath Biotics™. If symptoms of ear, nose or 
throat infections (e.g. fever, sore throat) occur, or if symptoms of digestive upset (e.g. diarrhea) occur, worsen or persist beyond 
three days, users should discontinue use and consult a healthcare practitioner.

CLINICAL APPLICATIONS
• Halitosis 

• Streptococcal pharyngitis

• Oral health

CONCLUSION
Breath Biotics™ is useful in maintenance of oral heath, to reduce the symptoms of halitosis, and to help reduce the incidence 
of oropharyngeal infections.
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