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ABSTRACT 

3D prin ng the innova ve and rising 
technology in den stry. As various 
developments made significant 
impact in prosthodon c den stry, 
where3D prin ng is also necessary. 
This fabrica on method has high 
accuracy, it is me saving and can 
easily create complex geometry. 
This ar cle gives an outline of 
currently available 3D prin ng and 
its applica ons in the field of 
prosthodon c den stry. 

INTRODUCTION 

The no on of computer-aided 
design/computer-aided 
manufacturing (CAD/CAM) of 
various objects was discovered 
before a long me in 1970s and is 
being applied in den stry field for 
decades for dental restora ons 
fabrica on in prosthodon cs1. 
Currently, tooth restora ons which 
are 3D printed are mainly used as 
provisional or interim restora ons 
for fixed prostheses. 

 



 

History of Applica on in Den stry: 

In 1979, Heitlinger and Rodler first 
applied CAD-CAM technique to mill 
a stone model to make crown, inlay 
and pon cs. Moermann and 
Brandes ni in 1980 took single 
picture and milled only the coronal 
surface of inlay2. The ini al dental 
CAD-CAM prototype was presented 
at the Garanciere Conference 
(France) in 1983 and the first crown 
has been publicly milled and 
installed in oral cavity without any 
lab involvement in the year 1985 

Dental applica ons 
Fixed prosthesis 

The Computer aided designing and 
Computer assisted manufactured 
dental prosthesis milled from the 
ceramic solid cubes or composite 
that correctly matches with shade of 
the tooth to be restored. Alloys of 
metal , including zirconia, can be 
milled3.  These materials need 
processing like baking and sintering 
followed by milling. This system is 
useful in chair-side, laboratory 
se ng, and also in a produc on 
centre," 

Removable par al denture 

Tradi onal design of RPD involves 
produc on of the stone casts, 
geometrically characterized  tooth 

and the so  ssues which are 
related to path of inser on, and 
designa on of  the RPD components 
(the major and the minor 
connectors, the rests, the clasps, 
and the base reten on) by using the 
direct waxing technique . Currently 
available digital technologies will 
enable designing of RPD 
components on 3D representa on 
of  pa ents instead of the stone 
casts using the geometric analysis 
tools which creates the  designs of 
micrometer-level and accuracy that 
is viewed in the cross sec on6. The 
virtually obtained model can be 
used for prin ng wax for the cas ng 
metal framework or direct prin ng 
or the milling of the metal and resin 
frameworks. The field of den stry 
has been using computer-aided 
design/computer-aided 
manufacturing (CAD/CAM) for 
decades to fabricate dental 
restora ons in prosthodon cs. The 
concept was first introduced in the 
1970s. 

Complete dentures 

Complete dentures are currently 
created mostly using conven onal 
methods, involving a variety of 
clinical and laboratory tests. 
Den sts who are edentulous usually 
need to visit the dental clinic five 

mes to receive complete dentures. 
This includes taking ini al and final 
impressions, measuring the jaws, 



placing a trial denture, and placing 
and inser ng the final complete 
denture.  

A new method for designing and 
fabrica ng CDs is called CAD/CAM. 
Dental professionals have been 
using CAD/CAM technology since 
the early 1980s. However, due to a 
lack of appropriate CAD so ware 
un l recently, the use of CAD/CAM 
in the produc on of complete 
dentures was limited, in contrast to 
the widespread use of modern 
technology in other areas of 
den stry5. AvaDent digital dentures 
and the 3 Shape System are only 
two of the many commercial CAD 
so ware programs that are now 
available for designing complete 
dentures. Pa ents can acquire their 
en re set of dentures in just two 
appointments thanks to this 
CAD/CAM technology. It is 
necessary to complete all 
impressions, jaw rela onships, 
occlusal plane orienta on, shade 
selec on, tooth mold, and maxillary 
front tooth alignment. 

Inlays and Onlays 

An a empt to solve some of 
problems which are associated 
along with  the posterior 
conven onal  ceramic restora ons 
were made by Mormann and 
Brandes ni .They used CAD-CAM 
device to digitalize and also to 

electronically store cavity 
prepara on measurements and 
then  computerized electrically 
driven milling device used to shape 
restora on from the ceramic ingots. 
The system is inked to a small 
milling machine that can trim 
ceramic restora on to accurate fit  
of cavity prepara on. Informa on 
regarding cavity prepara on is 
transferred to the computer by a 
infrared video camera which 
transmits image on to the screen for 
viewing restora on which can be 
adjusted by den st before milling7. 

The final restora on is ground from 
a block of ceramic material by a 
computer-controlled milling 
machine once the den st is happy 
with the design. Within ten minutes, 
the restora on is o en prepared for 
intraoral bonding. This method has 
the benefit of not requiring 
imprints, stone casts, or dies 
because the en re process—from 
cavity prepara on to bonding—can 
be finished in a single session. An 
opposing cast and ar culator 
moun ng are not necessary when 
adjus ng the occlusion in the 
mouth.Facili es for laboratories are 
not necessary. As this is a one-visit 
treatment, it is not necessary to 
create the temporary restora on 
and deal with issues like micro-
leakage effects, sensi vity between 
sessions, and lost temporaries. 



However, the one-session method 
has its drawbacks.  

Advantages of using CAD/CAM 
technology for den sts are: 

 The pa ent spends less me 
in the office. 

 A simplified procedure 
 Significantly reduced costs for 

dental technical laboratories. 

Advantages of using CAD/CAM 
technology in dental-technical 
laboratory: 

• Easier way of producing. 
• More precisely made 

restora ons 
• Lower consump on of 

materials. 
• Higher produc vity. 

Disadvantages of using CAD/CAM 
technology 

• If there are issues with the 
op cal impression, costly chair 

me is lost and modifica ons 
to the design and milling 
process are required. 

• Since a die is not available, we 
must inspect and make 
correc ons a er milling 
mouth interferences caused 
by sea ng. 

• This frequently necessitates 
more chair me in comparison 
to restora ons made in a 
tradi onal laboratory. 

• The addi onal me required 
could conflict with 
appointments for other 
pa ents can increase the 
stress levels of office workers, 
pa ents, and operators. At 
workplaces having distribu ng 
the CAD/CAM unit across 
several prac oners (to 
control the cost). 

• Avoid scheduling 
appointments at the same 

me. FABRICATION OF 
MODELS 

ADDITIVE MANUFACTURING  

The procedure of mixing materials, 
usually layer by layer, to make 
objects from 3D model data, as 
opposed to subtrac ve 
manufacturing processes, is known 
as "addi ve manufacturing." Each 
new predefined layer is "joined" to 
the preceding layer through a 
process of mel ng, fusing, or 
polymeriza on. Many addi ve 
manufacturing technologies have 
been developed by engineers. In 
den stry, the most common 
techniques are laser powder 
forming, fused deposi on modeling, 
stereo lithography, and selec ve 
electron beam mel ng. First, using 
specialized so ware, the digital 
image of the object is cut in a CAD 
unit to begin the layer-by-layer 
structuring of the actual dental 
restora on. Subsequently, the 3D 



prosthesis is manufactured using a 
method that is akin to prin ng on 
paper: layer upon layer. The term for 
it is "3D-prin ng." 

CONCLUSION 

Without a doubt, the tradi onal 
manual denture-making process will 
be completely replaced by addi ve 
technologies, with specialists just 
needing to oversee and assist in the 
visualiza on phase of the CAD/CAM 
process. The primary benefits of 
u lizing resin-based polymer (RP) 
manufacturing for dental 
restora ons are the notable 
reduc on in produc on cycle me 
and final restora on cost. 
Addi onally, it encourages 
coopera on between the dental 
laboratory and the office10. The risk 
of dimensional altera ons in casts 
and impressions is eliminated by 
new technologies, which bypass 
these steps and allow the prosthe c 
field to be scanned and the model 
to be printed directly without 
causing any ssue disrup on. These 
days, the dental lab doesn't need 
any addi onal square meters 
because everything is kept on the 
computer hard drive. 

REFERENCES 

 1. Cohen A. Vacuum forming 
applica ons using rapid prototyping 
technology, Object Geometries: 
White Paper; 2008. available at: 

h p://www.tritech3d.co.uk/images/ 
conten tems/63_1_1.pdf 

 2. Wang JW, Shaw LL. Fabrica on of 
func onally graded materials via 
inkjet color prin ng, J Am Ceram 
Soc 2006; 89: 3285-3289 

 3. Tay BY, Evans JRG, Edirisinghe MJ. 
Solid Freeform Fabrica on of 
Ceramics, Int Mater Rev 2003; 48: 
341- 370  

4. Özkol E, Ebert J, Uibel K, Wätjen 
AM, Telle R. Development of high 
solid content aqueous 3Y-TZP 
suspensions for direct inkjet prin ng 
using a thermal inkjet printer, J Eur 
Ceram Soc 2009; 29: 403-409 

5. Noguera R, Lejeune M, Char er T. 
3D fine scale ceramic components 
formed by ink-jet prototyping 
process, J Eur Ceram Soc 2005; 25: 
2055-2059  

6. Van Noort R. The future of dental 
devices is digital, Dent Mater. 2012; 
28:3-12. [PubMed]  

7. Dovbish VM, Zabednov PV, Zlenko 
MA. Addi vnie tehnologii I izdelia iz 
metala, 57p.[in Russian]  

8. Dikova T, Dzhendov D, Simov M, 
Katreva-Bozukova I, Angelova S, 
Pavlova D, Abadzhiev M, Tonchev T. 
Modern trends in the development 
of the technologies for produc on 
of dental construc ons, Journal of 
IMAB - Annual Proceeding (Scien fic 



Papers) 2015, vol. 21, issue 4,pp 
974-981  

9. Thomas D. The Development of 
Design Rules for Selec ve Laser 
Mel ng [PhD thesis]. [Cardiff]: 
University of Wales Ins tute; 2009. 
318 p 

10. Gosawi S, Kumar S, Lakhyani R, 
Bacha S, Wangadargi S. Lasers in 
prosthodon cs - a review, Journal of 
Evolu on of Medical and Dental 
Sciences. 2012 Oct;1(4):624-63 


