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Is the intra-oral 
scanner market ready 

for an international 
product standard?

ISO 12836 is 
now restricted to 

bench-top scanners.

STANDARDS FOR DIGITAL DENTAL IMPRESSIONS 

On June 29, the International Organization for Standardization, ISO, published a revised 
version of ISO 12836, the standard for assessing the precision of the scanning devices used in 
dentistry to create digital impressions for prosthetics. By precision we mean that a scanning 
device delivers the same digitized geometrical model of a test object every time within a 
given uncertainty in dimensions. Precision is the manufacturer’s responsibility.

The revision to ISO 12836 seems minor, but was necessary in order to restrict its scope to 
laboratory scanners and to exclude intra-oral scanners. Attempts to apply the previous version 
of the standard to intra-oral scanners in several laboratories, including NIOM’s partners in the 
Department for Prosthetic Dentistry at the University of Oslo, showed that the prescribed 
test objects were unsuitable. NIOM’s John Tibballs led the work to revise the standard.

There are now moves afoot 
to develop a standard for 
intra-oral scanners. The 
basic tenets of ISO 12836 
for determining measure-
ment precision are sound, 
so one possible approach is 
to expand its range of test 
objects to include full-arch 
models and materials with 
tooth-like translucency. 
However, ISO 12836 is 
restricted to defining 
test methods, placing 
no requirements on the 
scanner itself.

In working towards a 
standard for scanning 
devices, the ISO process 
has to decide whether the market is ready to develop a product standard. A product standard 
specifies minimum performance capabilities and the test methods for assessing them, and 
mandates the information that a manufacturer shall supply with the product.

The quantification of potential scanning inaccuracy could be such a performance capability.

Accuracy is how well any measurement actually agrees with reality, a factor not fully 
addressed in ISO 12836. The confines of the oral environment can lead to “dilution of precision” 
(DOP), a term from GPS navigation, which involves computations similar to those for a dental 
scanning device. Ultimately, of course, the accuracy of the digital impression is assessed when 
the dentist comes to place the prosthesis. Any inaccuracy discovered at this late stage is, 
of course, costly.

In the confines of the patient’s mouth, the digital scanner suffers 
“dilution of precision” compared with its performance on test objects.



The Nordic Institute of Dental Materials (NIOM) is responsible for promoting a continuing Nordic collaboration in the 
field of dental biomaterials. NIOM maintains a distinct Nordic profile through broad contacts with the Nordic dental 
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Inaccuracies in 
full-arch scanning 

remain a challenge.

NIOM will 
be attending 

the ISO/TC 106 
Dentistry meeting 

with nominated 
experts and as 
WG convenors.

DOP quantifies the increased likelihood of inaccuracy in the digital impression. The clinician, 
who has responsibility for an impression’s accuracy, must counter DOP, either by performing 
extra scanning or by measuring key dimensions independently.

Intra-oral scanners are based on 
a variety of technologies that 
combine pattern recognition with 
photogrammetry, with interferom-
etry or with confocal microscopy. 
Proprietary graphical interfaces are 
a key marketing feature. Manufac-
turers have largely mastered the 
techniques for achieving suitable 
geometrical precision, although 
scanning for complete-arch con-
structions remains a challenge. 

A proposal to develop a new 
standard for inter-oral scanners 
applicable to all technologies is 
currently being voted on among 
ISO participants.

An occlusal surface with a 10-year-old inlay. False colour image 
of surface height from scanning with structured illumination 
in NIOM’s laboratory. Artifacts arise from translucency or 
high reflectance. 

STANDARDIZATION
 
NIOM’s experts are strongly involved in standardization activities enhancing the quality of 
medical devices used in dentistry (ISO/TC 106; CEN/TC 55 Dentistry) and in the development 
of standards for safety evaluation of medical devices (ISO/TC 194; CEN/TC 206 Biological 
evaluation of medical devices). NIOM also participates in Quality management and 
corresponding general aspects for medical devices (ISO/TC 210; CEN-CLC/TC 3). 

New work has recently started in 
ISO/TC 210/WG 6: Application of post market 
surveillance systems to medical devices.
 
The ISO/TC 106 Dentistry meeting will be arranged in 
Bangkok, Thailand September 27 – Ocotber 3. Almost 50 

working group meetings are held throughout the week. NIOM will be attending many of the 
WG’s both as nominated experts and as WG convenors. The WG’s will cover discussions for the 
standardization of different products and devices within the fields of Filling and restorative 
materials, Prosthodontic materials, Terminology, Dental instruments, Dental equipment, 
Oral care products, Dental implants and Dental CAD/CAM systems.


