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diseases. If not mechanically removed on a regular 
basis, such as with the use of abrasive-containing 
toothpaste, dental plaque can calcify and form 
calculus deposits.

In addition to removing plaque build-up more 
efficiently, proper tooth brushing with an abra-
sive-containing toothpaste is effective at removing 
tooth stain related to various foods, beverages, and 
tobacco products. It’s suggested to brush regularly, 
preferably on a twice-daily basis, for two minutes 
to minimize the build-up of stain. If not removed 
on a regular basis, extrinsic tooth stain can attach 
more firmly to the tooth surface, to the point that 
a prophylaxis may be required for its removal. 

MEASURING ABRASIVITY 
In the early 1900s, there were no standards for the 
content of tooth-cleaning powders, some of which 
contained sand or ground cuttlefish bones as abra-
sives. These compounds, which would measure 
abrasivity in the 1,000s of RDA units by contemporary 
standards, were extremely damaging to tooth enamel 

Dental professionals hear a lot of opinions about 
toothpaste abrasivity. There are misunderstandings 
about the meaning of relative dentin abrasion (RDA) 
values and what they convey about the safety of a 
toothpaste. It can be difficult to distinguish fact from 
fiction. For example, a common misperception is that 
a toothpaste with an RDA below 100 is safer than one 
with an RDA of 200. This just isn’t true. The fact is that 
a toothpaste with an RDA of 250 is just as safe as a 
toothpaste with an RDA of 0-249. Any toothpaste with 
an RDA of ≤250, the recognized threshold for safety, 
is safe for a lifetime of use.  

The concern about toothpaste abrasivity is related 
to tooth wear, an important issue that has gotten 
quite a bit of attention lately. Tooth wear is multifac-
torial, and toothpaste abrasives play only a small role 
in the process compared to other contributing factors. 
The purpose of this article is to explore the role of 
abrasives in dentifrice, describe the test that measures 
toothpaste abrasivity and how these results should 
be interpreted, and outline implications for clinical 
practice.

PLAQUE/STAIN REMOVAL
Abrasives have been included in toothpaste formu-
lations for generations to serve an important pur-
pose—to remove dental plaque and surface stains 
during toothbrushing. As such, they’re an important 
tool for delivering overall oral health and tooth ap-
pearance. Their major cleaning effects are due to 
the mechanical action of the abrasives on the surface 
of the teeth.1 Examples of common abrasives include 
hydrated silica, calcium carbonate, sodium meta-
phosphate, alumina and dicalcium phosphate 
dihydrate. 

Removal of dental plaque is important to help 
prevent the progression of various plaque-related 
diseases. Dental plaque is an organized community 
of many different microorganisms that forms itself 
into an almost colorless, sticky biofilm and is found 
on the surface of the tongue and all hard surfaces 
in the oral cavity. It can vary from being comprised 
of totally healthy microorganisms (commensals) to 
being very harmful (pathogenic), predisposing the 
patient to dental caries, gingivitis, or periodontal 
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conditions, which are much more extreme than 
typical everyday brushing.

 For example, the RDA test does not include pel-
licle, which plays a major role in protecting the teeth 
from wear processes in real life. Furthermore, the 
RDA method generally includes 1,500 continuous, 
horizontal manual toothbrush strokes, which is equiv-
alent to approximately two months of brushing all 
at once. Most patients only spend about 5 seconds 
brushing each tooth surface and under these condi-
tions the protective pellicle is not removed. 

FACTORS BEHIND 
TOOTH WEAR 
Tooth wear is a process resulting from three primary 
factors—abrasion ( from the interaction of teeth with 
other materials); attrition ( from tooth-to-tooth con-
tact); and erosion (wear after teeth come into contact 
with environmental or dietary acids) (see Figures 2-5). 
In addition, numerous behaviors and health factors 
contribute to the process of tooth wear, including, 
but not limited to: a diet high in acidic beverages and 
foods, bruxism, aggressive or improper tooth brush-
ing, low pH of the oral cavity (acid reflux, GI disorders, 
bulimia nervosa) and oral hygiene habits. 

Relative to these factors, tooth brushing with 
abrasive-containing toothpaste by itself causes min-
imal wear. 

In one published survey of 100 consecutive cases 
of problematic tooth wear referrals, detailed histories 
were taken of each case to determine the etiology of 
tooth wear. Fifty-eight percent of cases were attributed 

upper limit of “250” is 2.5 times the abrasiveness of 
the reference standard. Since the ISO and ADA stan-
dards were established, the industry has largely 
self-regulated and toothpastes with an RDA value 
over 250 have been removed from the market. The 
ISO standards ensure that all products for sale meet 
the standards for safety.

What do RDA values mean?
Stain removal—There is typically a much lower 

stain removal benefit for toothpastes with RDA values 
less than 100 compared to those with values greater 
than 100. Once you exceed an RDA value of 250, there 
is little incremental stain removal benefit (see Figure 
1). 

Dentin wear—A prevailing belief is that a lower 
RDA value is safer and there have been claims that 
an RDA value over 150 is considered unsafe. There is 
no clinical basis for this assertion and this “informa-
tion,” most commonly accessible on the internet, is 
incorrect and misleading. Clinical studies looking at 
the difference in dentin wear between toothpastes 
with various RDA levels below 250 have not shown 
a significant difference in wear.6,7 Toothpastes should 
be considered as either “less than” or “more than” the 
RDA upper limit of 250—like a “pass/fail” test. There 
are no degrees of safety below 250. 

Abrasive potential under extreme laboratory 
conditions—It’s important to note the RDA method 
was not originally developed to compare toothpastes, 
but rather to compare products to a reference standard 
of 100.8  The test is an indication of the abrasive po-
tential of a toothpaste as tested under laboratory 

and dentin.
In the decades that followed, methods were 

developed to evaluate the abrasivity of toothpaste 
formulations in the laboratory. A landmark study in 
1948 assessed the abrasivity of toothpaste formulations 
relative to cleaning performance.2,3 Kitchin & 
Robinson4 found that over 90% of stain removal could 
be achieved with toothpaste abrasivity that produced 
less than 1 mm of dentin wear per 100,000 brush 
strokes, as assessed using an automated simulation 
of brushing. The use of dentin as the test substrate 
was also established during this era. Dentin is much 
softer than enamel, which makes it considerably easier 
to use for testing the relative abrasivity of different 
toothpaste formulations.

In 1976, the American Dental Association pub-
lished the RDA method, which became the standard 
for laboratory measurement of toothpaste abrasive-
ness that is still used today.5 RDA values are obtained 
in the laboratory by comparing the amount of dentin 
tooth structure worn away by a standardized tooth 
brushing protocol using any given toothpaste com-
pared to a standard reference abrasive assigned an 
RDA value of 100. By 1995, the International Standards 
Organization (ISO) had adopted this method as an 
international standard for measuring toothpaste 
abrasivity. The standard brushing protocol prescribes 
factors such as pressure, time, temperature, and hu-
midity. The ISO specification states that a toothpaste 
should not exceed an RDA of 250, which is considered 
the safe limit for hard tissues, and that toothpaste 
with an RDA value below 250 is safe for daily use. This 
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FIGURE 1: Cleaning efficacy as a function of RDA.

FIGURE 2: Non-carious cervical 
lesion commonly associated with 
abrasion, excessive occlusal 
forces, and a low pH.
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sor, can reduce aggressive brushing, and the use of Bluetooth technology in 
combination with certain power brushes has given patients even more tools for 
monitoring and getting feedback on their brushing techniques. 

Another important step to help patients reduce tooth wear is evaluating dietary 
habits, overall health, and lifestyle behaviors. Factors that increase the risk of tooth 
wear include a diet rich in acidic foods and beverages (citrus fruits and red wine, 
for example), gastroesophageal reflux disorder, and/or bruxism. Toothpaste 
containing stabilized stannous fluoride (Crest Pro-Health, for example) has been 
shown to be significantly more protective than other types of fluoride dentifrices 
against dental erosion, a factor in tooth wear.11,12

CURRENT ADA STANCE
A recent statement was released by the American Dental Association on the issue 
of abrasivity:13

“Although tooth enamel is the hardest substance in the body, the dentin that 
lies beneath it can become exposed—through, for example, wear of the enamel 
or gingival recession. Because of concern about abrasion of these tissues, scientists 
have spent decades researching and monitoring the effect of dentifrice abrasives 

to erosion alone or erosion combined with another 
etiology.

No cases could be attributed to abrasion alone.9 
In a recent paper that discussed clinical and 

experimental findings regarding the interactions 
between attrition, abrasion and erosion in tooth 
wear, the authors stated, “It has been concluded 
that normal toothbrushing habits with tooth-
pastes that conform with the ISO standard will, 
in a lifetime’s use, cause virtually no wear of enamel 
and clinically insignificant abrasion of 
dentine.”10 

IMPLICATIONS FOR PATIENTS
So what’s the bottom line for patient care? Tooth-
pastes with an RDA of 250 or less are safe for a lifetime 
of use, and virtually all modern toothpastes meet this 
standard. Patients can mitigate their risk for tooth 
wear with proper oral hygiene and technique. Power 
toothbrushes, particularly those with a pressure sen-

FIGURE 3: Attrition indicative of bruxism.

FIGURE 4: Erosion suggestive of untreated acid reflux or bulimia.

WHEN IT COMES TO ABRASIVITY, IT 
DOESN’T MATTER WHAT TOOTHPASTE 

YOU USE—ANYTHING WITH AN RDA 
VALUE OF 250 OR BELOW IS SAFE  

FOR A LIFETIME OF USE.
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FIGURE 5: Erosion pattern suggests lemon sucking.

for Pearls for Your Practice: The Product Navigator, an 
e-newsletter from DentistryIQ and Dental Economics. She 
was a dental hygienist before earning her DMD from Tufts 
University School of Dental Medicine and her certificate in 
advanced prosthodontics from the UCLA School of 
Dentistry. She teaches, and she maintains a private practice 
in Salem, Mass. In 2010, her practice was named the Adult 
Preventive Care Practice of the Year by the American 
Dental Association.
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1)  Abrasive compounds are 
important to remove stain and to 
efficiently remove plaque during 
toothbrushing.

2)  The RDA test is an indication 
of the abrasive potential of a 
dentifrice as tested under labora-
tory conditions, which are more 
extreme than typical everyday 
brushing. A toothpaste with an 
RDA equal to or under 250 is safe 
for a lifetime of use.

3)  It’s important to assess patients 
for all tooth wear risk factors; 
relative to erosion and attrition, 
toothpaste abrasivity plays a small 
role in tooth wear.

Here are the 
three key 
takeaways 
about 
toothpaste 
abrasivity:
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