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The user-friendly, ergonomic design aspect of recent intraoral scanners:

a literature review
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Recently, traditional impression has been rapidly replaced by digital impression using intraoral scanning. There are more than 7
types of intraoral scanners available in the dental market. It is difficult to make effective strategic choices due to a lack of standards
and guidelines for optimal intraoral scanning devices. So far, little has been reported about evaluating the ergonomic aspect of these
scanners. This literature review compares current intraoral scanning systems based on different types of handles and suggests the
most comfortable, user-friendly intraoral scanners from an ergonomic standpoint. (J Dent Rehabil Appl Sci 2015;31(3):221-30)
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Table 1. Awareness of ergonomics according to different specialties’

3shape®
—
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Fig. 1. Gun type Scanner.”

E
=

iTero

3D Progress

|OS Fastscan

Fig. 2. Handle type Scanners.>”

Pain in more than

Awareness of

Characteristics No. Pain one park of body ergonomics
Specilaties Mean SD Mean SD Mean SD
Endodontics 55 0.66 0.476 0.00 0.000 0.37 0.488
Oral surgery 98 0.68 0.474 0.17 0.375 0.49 0.502
Prosthodontics 106 0.83 0.375 0.33 0.474 0.61 0.490
Periodontology 47 0.60 0.493 0.20 0.402 0.35 0.483
General practitioners 85 1.00 0.000 1.00 0.000 0.20 0.399
P value 0.000%* 0.000* 0.000%*

* Significant.
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invention, (B) The ergonomics of a handpiece in accordance with the present invention, (C) Adjustment of the burr
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Fig. 12. Handle diameter can be specified for strongest
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Fig. 11. Ergonomic handle design 2.
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Fig. 13. Round (A), triangular (B), oval handle shape (C).*

e A== 71 o)Al e O™y} ol EE
(frictional engagement)©]t}. P ARETES HES
o % wol 912 A& wrke dejoln WY A
WS & x| e7leka} oix] £71EE0] 9x) A
o7& ot

Eﬂn

H

_

.

Z

AR ARE D Qe EAel FUAY o izl
& AR A0 F 69 15, DS B 35, W 6l 3%
0% BHY 5 AT 247 2745 SEolH A
A3t 9% 270 BB 27l0k TAS 1Y B E=
HEAES o, FEHS S 5 Yok B Fux
714 eI e Sedlol 249 2E 2
of AmEGo]s] Q40] AL AT Bl E &

) Dent Rehabil Appl Sci 2015;31(3):221-30

2 SEHE} 242 2] ol ol Eujeld o3
317] ol k. Thet F% A7 A5 A7t ELHnw
QR g ek 0|1 AFEA} HSHHQ TRRI0] TS 2

= Aol ol & HO*E}

W= EFYolA AFEE = power grip F7A
o Fol] AR FA g8 ARFol=

= 50| 7P BEF o1 ti R E power

gripe A&}l it thit, o] B9-E Fu Al H

SolEts W] B W, & FHS ALsHA Hojof

sh= FUlAANY== AE717101M QAE RH-EA 2

o
°
O
2,
u{u

L xS g5t AYoA WES A5} 7ol
oJgrl= Aoltt

i upx) ek 3 gl e gk 2h¢jo] F gk Hofo
71} Feet o8 s AGE) sjddod ¢
yagidel 7pd g@re S50 Je2 Kol A} =
ERQojA A1 12 HETA 2 HES un JLfA
N7} xlots 2708 o fx]slof 5F= LR AZS
“J% # 9}% w5 Fa s 4 QU o] A o] LAY

3 —01 FUAMNHE = FUETE A7 HE 7]

T2 RS7H] thget Aol A& HL ik 1 ¢
e 7H AU E FdE 28517 AsiMs 4ZE
o1 gt ofuf=} AREAR X1SHA Q] TiARRIE 7HR]= st
Edlo} 9A] vl F stk AFEAE AT ARE Al
dojute =ddE S EAFEN 7]7] A
28/dS Sigtstal ext BAE FaA7In 53], Ab

=
ERIAA dole o= Qs F=F3elet 22 F s
=
[

2 ATE AQEARARe goR HgeslE
A ) Kol OJto] o] of 7] AL (10048888).
227



Orcid

Hye-Nan Park http://orcid.org/0000-0002-7883-7949
Won-Hee Kim http://otcid.otg/0000-0002-9216-1738
Young-Jun Lim http://orcid.org/0000-0003-2504-9671
Won-Jin Lee http://orcid.org/0000-0002-5977-6634
Jung-Suk Han http://orcid.org/0000-0002-9439-1465
Seung-Pyo Lee http://otcid.org/0000-0002-0103-6705

10.

11.

228

References

Marmaras N, Poulakakis G, Papakostopoulos V.
Ergonomic design in ancient Greece. Appl Ergon
1999;30:361-8.

Gupta A, Bhat M, Mohammed T, Bansal N, Gupta
G. Ergonomics in Dentistry. Int | Clin Pediatr Dent
2014;7:30-4.

Gopinadh A, Devi KN, Chiramana S, Manne P,
Sampath A, Babu MS. Ergonomics and Musculo-
skeletal disorder: as an occupational hazard in den-
tistry. ] Contemp Dent Pract 2013;14:299-303.
3Shape. Available from: http://www.3shapedental.
com/restoration/dental-clinic/trios-scanner/trios-
scanner/ (updated 2014 Nov 24).

iTero. Available from: http://www.itero.com/why-
itero (updated 2014 Nov 24).

3D Progress. Available from: http://www.
3dprogress.it/product/3d-progress/ (updated 2014
Nov 24).

Orchestrate Orthodontic Technologies. Available
from: http://orchestrate3d.com/index.php/ios-
fastscan-3d-scanner/ (updated 2014 Nov 24).
Stephen Lim D.D.S. & Associates. Available from:
http://www.stephenlimdds.com/general-dentistry-
new-york-ny/technology-e4d-new-york.html (up-
dated 2014 Nov 24).

Schrijf je nu in. Available from: http://www.thcc.
nl/site/pages/behandelingen/kronen-en-bruggen/
digitale-scanner.php (updated 2014 Nov 24).
Summit Dental Group. Available from: http://boi-
se-dentists.com/service/introducing-cerec-digital-
impression-technology-at-summit-dental/ (updated
2014 Nov 24).

TRIOS” 3Shape TRIOS® Product Catalog, Copen-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

206.

27.

28.

hagen, 3Shape; 2014. p. 18.

Pawley |B. Handbook of biological confocal mi-
croscopy. 3rd ed. New York; Springer; 2006.
Brooks R. Ergonomics Make Welders More Pro-
ductive. Weld Design Fabr 2013.

iTero. iTero HD2.9 Operation Manual. Yehuda;
CADENT LTD; 2012. p. 24.

3D Progtess. Available from: http://www.vatech-
kotrea.com/cadcam/01_01.asp(updated 2014 Nov
24).

1OS Fastscan. Available from: http://orchestrate3d.
com/index.php/ios-fastscan-3d-scanner/ (updated
2014 Nov 24).

Ali P, Behrai T. A reliable 3D laser triangulation-
based scanner with a new simple but accurate pro-
cedure for finding scanner parameters. Am J Sci
2014;6:80-5.

El-Hakim SF, Beraldin JA, Blais F. Comparative
evaluation of the performance of passive and ac-
tive 3D vision systems. Proc. SPIE 2646 1995 doi:
10.1117/12.227862.

Patkin M. A check-List for handle design. Ergo-
nomics Australia On-Line. 1997.

Patkin M. Ergonomic aspects of surgical dexterity.
Med ] Aust 1967;2:775-7.

Jonathan W, Choi YH. Ergonomic handle for
grooming brush. US Patent 2003/6213055 B1.
Majid M, Alireza C, Mohammad AM, Shirazeh A.
Ergonomic design of carpet weaving hand tools.
Ini J Ind Ergonom 2007;37:581-7.

Lava™C.O.S. Lava™ chairside oral scanner C.O.S.
technical data sheet. St. Paul, MN; 3M ESPE; 2009.
p. 8.

EAD Dentist. E4D dentist the difference in dentist-
ry. Richardson, TX; D4D Technologies. Lls; 2011. p.
4.

Patkin M. Ergonomics and the operating micro-
scope. Adv Ophthalmol 1978;37:53-63.

Heber S. 3D image reconstruction using active
wavefront sampling, Available from: https://trvlab.
icg.tugraz.at/project_page/project_wavefront/
project_wavefront.htm (updated 2014 Nov 25).
Derek T. Dental Handpiece. US Patent 2010/7677890
B2.

Colin R, Robert R. Ergonomic Device. US Patent

)] Dent Rehabil Appl Sci 2015;31(3):221-30



2007/0196158 Al.

29. Drury CG. Handles for manual materials handling;
Appl Ergon 1980;11:35-42.

30. Robert Bosch GmbH. Produktwissen-Reload.
Available from: http://www.baumarktwissen.eu/
Medien/mdb/data/de/24063/24069/23679/er-
gonomie.html (updated 2014 Nov 25).

31. McCormick EJ. Human factors in engineering and
design. 5th ed. New York; McGraw Hill; 1982.

] Dent Rehabil Appl Sci 2015;31(3):221-30 229



Review Article

AHERL T1eHY x|S0l mhE AU AT CiXtRlo] Chet ua

I
_g;'i_T
=
N
§0
lonr
o
o2
i
=]
£
>
ror
of

A7 olsE™

e IR R = = y O y =, =~

M gdista x| ojstefshel el st Al

“Algdistal x|ojstjstel x| 7R g sta A

Mgt x| ofsteyehel 77kt AL A St u Al

22 AT A RSP AAANE AHEshe BER WPEAA UL L ol §3 IRE QAR wha A B

Sl ok A XA o= Ao T 107] o|ALe] FUAN Y7 ittt kR 7)<} T RFQlo] w2 A WH st 712

o et A EE F AR 2 EQl Agg 8 4 gl 7]E0] WEsA] 9t o] EHmE oM thekdt Q1738

A gxpol B RS EUR 5 2R EE B5to] AL A} QAtoA TP Ab&o] Balsta dure olxZEHA T
st tiatele] S-S b o Shelsha g AT

AHole RlQkslaAL 3. o] 2 Fajo] FUlATI o] Q1R 2
A AT AN E Eoto] AHRANEIZHOAh S O] 227 9] Aske} Aol duksl At St
(FAs|E2e21rsK| 2015;31(3):221-30)

oft

ﬁ—‘

£00f: 77 A7, AR B BE; AFLAL F8HA iRkl

*WAKRE: O & E

(03080) M2EHA| Z2 TStZ 103 M2HSH W X[O|SHTHSIA LU sHES WA
Tel: 02-740-8671 | Fax: 02-762-6671 | E-mail: orana9@snu. ac. kr
A 20155 5% 8Y | £HYU: 20151 7% 20 | AHEHY : 2015 7 27

230



