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Short Communication

Dentist Intraoral Scanner Technology Development

Deep Khanra'

Department of Oral and Maxillofacial Surgery, Dr. R. Ahmed Dental College and Hospital, Kolkata, West Bengal, India

DESCRIPTION
Impressions with IOS (intraoral scanner) and CAD/CAM

(computer-aided design and manufacture) technologies were
created for dental practice to solve the challenges associated with
traditional procedures. Optical IOS devices have become more
common in the recent decade, and they are based on a variety of
technologies, the choice of which may have an impact on clinical
application. Traditional impression techniques have been
utilized to document the three-dimensional geometry of dental
tissues since the seventeenth century. However, volumetric
changes in impression materials and growth of dental stone
appear to be error-prone, necessitating the use of a top-notch
dental laboratory [1]. Impression using IOS (intraoral scanner)
was developed for dental practice to solve these challenges. The
10S device was introduced into dental practices at the same time
as CAD/CAM (computeraided design and manufacturing)
technology, which provided various benefits to dentists.
Nowadays, IOS and CAD/CAM make treatment planning, case
acceptance, laboratory communication, operative time, storage
requirements, and treatment times easier.

10S technologies

The IOS system consists of a handheld camera (hardware), a
computer, and software. The purpose of IOS is to precisely
record an object's three-dimensional shape. The open STL
(Standard Tessellation Language) or locked STL like is the most
extensively used digital format. This format, which depicts a
series of triangulated surfaces defined by three points and a
normal surface, is already in use in many industrial domains.
Other file formats, on the other hand, have been created to
record the colour, transparency, and texture of dental tissues.
Regardless of the imaging technique used by IOS, all cameras
require the projection of light, which is subsequently recorded as
separate photos or video and then assembled by the software
when the POl is recognized (points of interest).

Clinical impact of IOS technologies

According to recent studies, the digital impression technique is
more comfortable and faster than the traditional technique. For
novice second-year dentistry students, practitioners found that

implant imprint with 1OS using confocal technology was a more
efficient procedure with less preparation and retake time than
conventional implant impressions [2]. IOS employing confocal
or AWS was considerably preferred over conventional impression
in two other clinical investigations. It was more time efficient,
pleasant, and patient friendly for implant impression.

Each scanner also has its own technology and captors, which
affect the scan head's size and weight [3]. For example, confocal
and AWS technologies are primarily hardware-based and require
a large number of components. Clinical differences have been
documented between 1OS that use the same technology; subjects
chose Trios over iTero, despite the fact that both are based on
confocal technology. This is due to the time it takes for operators
to become accustomed with the ergonomics and software of each
10S, which might be slow at first. Indeed, utilizing two 10S with
confocal technology, a study compared experience curves
between initial scan and recurrent scans. Despite the fact that
both scanners' scanning times decreased with training, Trios'
average scanning time was always shorter than
Furthermore, software, technology, and scanning path all appear

iTero's.

to influence handling time during digital impressions, which has
been observed to range between 4 and 15 minutes with no
apparent determining factor.

Accuracy of 10S technologies

Trueness and precision are two measuring methods used by ISO
5725 to describe accuracy [4]. The technique of measurement
influences the claimed trueness and precision for 10S, as it is
affected by factors such as the operator, the equipment utilized
and calibration, the period between measurements, and the
environment (temperature, humidity, etc.). However, due to the
quality of the references utilized and the measurement technique
used, the methods for calculating precision and trueness for IOS
are limited. In vitro, for example, a plaster model scan using
extra oral technology is currently defined as the reference, but
it's difficult to compare these results with in vivo files, where the
plaster indirect
physicochemical impression (i.e., likely to contain inaccuracies).

reference is a scan obtained from an
Furthermore, some research examined the distances between
STL generated from a plaster model and those manually
generated with 1OS, while others utilized an algorithm to align
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two distinct files and measure the distance between them.
However, the first strategy's measuring procedure is extremely
dependent, algorithm
necessitates subjective manual operator suppression of incorrect

operator whereas the alignment
locations, such as the tongue or soft tissues, in order to avoid
false alignment. Following that, more research is needed to
standardized and methodologies for

develop comparable

measuring [OS accuracy.

CONCLUSION

IOS appears clinically appropriate for common practice,
regardless of the technology utilized, after an objective review of
the research. Each technology must be assessed in the context of
activity,
expectations. Any practitioner who wants to have a successful
clinical approach during the scanning of prepared teeth needs to
comprehend the IOS technology. Because IOS is currently
dependent on confocal technology, alternatives such as software-

the practitioner's specific requirements, and

based technologies are being researched, particularly for
ergonomic considerations, patient comfort, and manufacturing

cost.

J Ergonomics, Vol.12 1ss.S7 No:222

OPEN 8 ACCESS Freely available online

REFERENCES

1.

Liu J, Liu Y, Wang ], Zuo X, Wang X, Zhang Y, et al. Dental
measurements based on a three-dimensional digital technique: A
comparative study on reliability and validity. Arch Oral Biol.
2021;124: 105059.

Abduo ], Palamara JEA. Accuracy of digital impressions versus
conventional impressions for 2 implants: An in vitro study evaluating
the effect of implant angulation. Int J Implant Dent. 2021;75(7):
1-25.

Christopoulou 1, Kaklamanos EG, Makrygiannakis MA, Ilias
Bitsanis, Paula Perlea, Tsolakis Al
Orthodontics: A critical review. Int ] Environ Res Public Health.
2022;19(3):1407.

Intraoral Scanners in

Menditto A, Patriarca M, Magnusson B. Understanding the
meaning of accuracy, trueness and precision. Accreditation Qual

Assur. 2007;12(1):4547.


https://www.sciencedirect.com/science/article/pii/S0003996921000224
https://www.sciencedirect.com/science/article/pii/S0003996921000224
https://www.sciencedirect.com/science/article/pii/S0003996921000224
https://doi.org/10.1016/j.archoralbio.2021.105059
https://scholar.google.com/scholar?cluster=817484356688847284&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/33508626/
https://journalimplantdent.springeropen.com/track/pdf/10.1186/s40729-021-00355-6.pdf
https://journalimplantdent.springeropen.com/track/pdf/10.1186/s40729-021-00355-6.pdf
https://journalimplantdent.springeropen.com/track/pdf/10.1186/s40729-021-00355-6.pdf
https://doi.org/10.1186/s40729-021-00355-6
https://scholar.google.com/scholar?cluster=13087090441238684577&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/34327601/
https://www.mdpi.com/1660-4601/19/3/1407
https://www.mdpi.com/1660-4601/19/3/1407
https://dx.doi.org/10.3390%2Fijerph19031407
https://scholar.google.com/scholar?cluster=6167113041602131057&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/35162430/
https://www.researchgate.net/publication/226202473
https://www.researchgate.net/publication/226202473
http://dx.doi.org/10.1007/s00769-006-0191-z
https://scholar.google.com/scholar?cluster=16296973749316149019&hl=en&as_sdt=0,5

	Contents
	Development of Intraoral Scanner Technology for Dentist
	DESCRIPTION
	IOS technologies
	Clinical impact of IOS technologies
	Accuracy of IOS technologies

	CONCLUSION
	REFERENCES




