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Clinical

For years, fluoride has been one of the 
most popular go-to tools in the war 
against oral disease. While most agree 
fluoride is important, the oral disease bur-
den remains high in the US as well as in 
developed and underdeveloped nations 
throughout the world. In addition, a grow-
ing number of patients want products 
that do not contain fluoride. Others are 
looking for oral health products that they 
perceive have a more natural approach to 
preventing disease.

THE NUTS AND BOLTS OF 
ARGININE 
Think back to high school biology. The 
amino acid arginine is a building block 
of proteins, making it an all-natural sub-
stance for the human body. The arginine 
molecule is bipolar, which means it has 
both a positive and negative charge, but its 
overall charge is positive. This is import-
ant since the tooth surface is negatively 
charged. Opposites attract.

Arginine is a natural component 
of healthy saliva. Numerous salivary 
microbes metabolize arginine via the 
arginine deiminase system (ADS), a three-
enzyme pathway. An important metabolic 
by-product of the ADS is ammonia. If 
produced in sufficient amounts on a 
continuous basis, ammonia drives the 
oral pH to seven, a level that is favored 
by microbes that are found in healthy 
mouths.1,2 The microbes that use the 
ADS are known as arginolytic3 and on a 

microbial level, arginine is like a special 
dessert for these nine microbes. The more 
frequently that arginolytic microbes break 
down arginine, the greater the chance 
of keeping the oral pH continuously at 
seven.3,4 This is where the magic starts.

IMPACT ON CARIES AND 
FUNGAL MICROBES
Microbes that create carious lesions and 
oral Candida fungal infections prolifer-
ate in an acidic environment. Acidogenic 
microbes are the initial heavy acid produc-
ers and thrive in low pH environments. 
Aciduric microbes have the capacity to tol-
erate a drop in pH, and over time they con-
vert to become acid producers as well.4-6

Daily use of arginine-containing prod-
ucts alters the oral environment in a ben-
eficial way. The constant production of 
ammonia on a cellular level causes the 
oral pH to rise. A neutral pH creates a hos-
tile environment for pathogens, resulting 
in an oral ecology that favors health, not 
disease.4,7-8 When there is a continuous 
source of arginine, pathogens either die 
off or become less active metabolically, 
allowing the oral cavity to achieve and 
maintain homeostasis.2,4,6

Numerous studies using arginine-based 
products have demonstrated this type 
of ecological shift.8-11 Interestingly, this 
shift can take place rather quickly. Early 
research demonstrated that caries-active 
individuals can shift the microbial com-
munity from pathogens to commensal 

(health-promoting) microbes through 
daily use of toothpaste that contains 1.5% 
arginine bicarbonate–calcium carbonate 
in as little as one month.6 In addition to the 
changes in bacterial composition, the pH 
of the biofilm is no longer acidic if there is 
a sufficient supply of arginine.4,8 Candida 
organisms cannot proliferate when the 
oral environment is maintained at a pH of 
seven. This reduces the risk of developing 
or sustaining an opportunistic oral fungal 
infection. The most recent studies now 
using 8% arginine toothpaste are report-
ing favorable results.12,13

ACID EROSION AND DENTINAL 
HYPERSENSITIVITY
By definition, erosion is the loss of hard 
tooth structure from repeated exposures 
to acid. Unlike caries infection, however, 
erosion does not have a microbial com-
ponent. Erosion is an ever-increasing 
threat to tooth structure and is consid-
ered a major factor in the development 
of dentinal hypersensitivity.14-16

There are many sources of acid, both 
from within the human body as well as 
external factors. Erosion can be a direct 
result of many nonmicrobial causes, 
including regurgitation, GERD, and fre-
quent consumption of acidic foods and 
beverages. It is impossible for a tooth to 
demineralize at a neutral pH level; there-
fore, the risk of erosion decreases dramat-
ically when the sources are eliminated or 
the salivary pH is maintained at seven.14-16
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FERMENTABLE 
CARBOHYDRATE CHALLENGES
Today’s dietary intakes are often full of 
sugars and starches. Many microbes use 
fermentable carbohydrates as an energy 
source. Scientists use the Stephan Curve 
to show a quick, dramatic, and sustained 
low pH level when microbes metabolize 
carbohydrates. Saliva that has been supple-
mented with arginine resists the dramatic 
pH shifts, therefore reducing the risk of 
demineralization to hard tooth structure.1,4,8

DRY MOUTH—FUELING THE 
FIRE
Improving oral pH is also of great value 
for those who struggle with dry-mouth 
issues. Patients with xerostomia or who 
have poor-quality saliva have limited 
capacity to adequately buffer oral acids. 
Many factors and conditions contribute 
to or are commonly associated with dry 
mouth: numerous medications, autoim-
mune disorders, airway obstruction lead-
ing to mouth breathing, and using a CPAP 
machine at night.17

It is well understood that a neutral 
oral pH facilitates the deposition of cal-
cium and phosphorus into open dentinal 
tubules. Arginine helps create an effective 
biocompatible mechanical plug that pre-
vents sensations from reaching the nerve; 
thus it is considered an effective desensi-
tizer.18,19 While a single application often 
results in an immediate and profound 
reduction of sensitivity, the benefit can 
last up to 28 days. Repeated and regular 
use of arginine products ensures contin-
ued patient comfort.18-20

DEGRADING THE BIOFILM 
SLIME
Studies show that arginine has the capac-
ity to degrade the mucopolysaccharide 
integrity, the slimy portion of biofilm that 
provides protection to microbes.21 Argi-
nine also reduces biofilm thickness and 
density of this extracellular matrix.22

TRANSLATING SCIENCE INTO 
PRACTICAL STRATEGIES 
There are three different over-the-counter 
products available in the US today that 
contain 8% arginine bicarbonate–calcium 

carbonate. The metabolic by-products 
of arginolytic microbes are alkaline, 
resulting in a sustained buffering effect. 
In addition to the benefits of arginine, 
bicarbonate also helps neutralize the pH 
of the oral cavity.

Colgate recently introduced Anywhere, 
Anytime serum, which contains ProArgin, 
an 8% arginine bicarbonate–calcium 
carbonate formula. The serum is topically 
applied and can be used in the clinical 

setting to treat dentinal hypersensitivity, or 
it can be self-applied by a patient at his or 
her own convenience. Tubes of Anywhere, 
Anytime serum are available online in bulk 
quantities for use in dental offices. Smaller 
allotments can be purchased by patients 
via an online portal. The small tubes fit 
neatly into one’s pocket or purse.

Treatment with Anywhere, Anytime 
serum provides immediate and profound 
relief for dentinal hypersensitivity. Apply 

Daily use of arginine-containing products alters the 

oral environment in a beneficial way. The constant 

production of ammonia on a cellular level causes 

the oral pH to rise. A neutral pH creates a hostile 

environment for pathogens, resulting in an oral 

ecology that favors health, not disease.

Used together or separately on a regular basis, products such as these can help patients 

achieve and maintain a neutral oral pH and homeostasis. 
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a small drop directly onto sensitive tooth 
structure prior to instrumentation. Many 
practices use the product as a preproce-
dural desensitizer, and then give the tube 
to the patient to continue treatment after 
the professional application. Some prac-
tices charge a fee for desensitizing ther-
apy; others consider the treatment as a 
segment of the dental hygiene appoint-
ment. The procedural code for the appli-
cation of a desensitizing medicament is 
9910 and should include a short narrative 
to describe the specific clinical use.

Tom’s of Maine Rapid Relief Sensitive 
toothpaste (RRS) is formulated with 8% 
arginine bicarbonate-calcium carbonate 
and is readily available in the retail mar-
ket. It is the only arginine-based tooth-
paste sold in the US. Typically, patients 
who have actual dentinal hypersensitivity 
will experience sustained relief with daily 
use of the Tom’s of Maine RRS product. 
Optimal benefits can be derived from the 
paste if expectorated and not rinsed out.

Tom’s RRS paste can also be used off- 
label as a preprocedural desensitizer prior 
to scaling. It can be polished on the tooth 
surface with a slowly rotating prophy cup 
or rubbed in with a cotton-tipped applica-
tor. Patients with dry-mouth issues may 

find the mint flavor profile too strong.
Current research indicates that fluoride 

added to an arginine toothpaste produces 
optimal results.9-11,23 However, at this time, 
a combination product is not available in 
the US retail market, but Colgate fluoride 
toothpaste with ProArgin can be obtained 
online or in pharmacies outside of the US. 
Anecdotally, some are mixing equal parts 
of fluoride toothpaste with the 8% Tom’s 
of Maine RRS toothpaste.

Imagine being able to chew a piece of 
candy that is actually good for your teeth. 
BasicBites, a novel product, is a food that 
has the taste and texture of a Tootsie Roll. 
BasicBites soft chews contain AlkaGen 
Technology, an arginine bicarbonate–
calcium carbonate formulation, and are 
sweetened with sugar alcohols. These 
sticky candies, chewed twice daily, coat 
tooth surfaces with arginine bicarbon-
ate–calcium carbonate. Each chew sup-
plies 20% of the daily RDA of calcium. This 
product is available online.

CONCLUSION
Given the number of people who suffer 
from caries, dentinal hypersensitivity, dry-
mouth issues, or have highly acidic diets, 
frequent ingestion of erosive beverages, 

and medical conditions/lifestyles that 
involve regurgitation, the opportunity to 
neutralize the oral pH for sustained peri-
ods of time sets the foundation for health 
and homeostasis. This important chem-
istry is now available in over-the-counter 
products that reduce the risk for caries, 
erosion, and fungal infections; neutralize 
oral pH values; work as effective desensi-
tizers; and support remineralization. Over 
40 years of research has demonstrated the 
wide range of benefits derived from using 
an arginine bicarbonate–calcium carbon-
ate-based complex in the oral cavity.  
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