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Abstract: Background: Current innovations in digital dentistry have successfully led to the fabrication of removable dental prostheses
using CAD/CAM technologies. In comparison with the conventional PMMA dentures, the 3D printed ones have significant advantages
and higher dimensional stability. The purpose of this article is to review the available literature on the dimensional changes of three -
dimensionally printed complete dentures, in comparison to the conventional acrylic resin in terms of new biomaterials, fabrication
techniques and workflow. Materials and methods: The chosen criteria for inclusion of the selected articles have been written in English
and published between 2005 and 2021 on 3D printed dentures, technique articles that reported processing, clinical steps with 3D printed
dentures. The methodology included applying a search strategy, defining criteria, selecting a number of studies to summarize the
results. Results and conclusion: The role of the elapsed time and the degree of polymerization shrinkage for the strength and modulus
of elasticity are of great importance for the manufacture of removable prosthetic restorations.3D printing has potential to modernize the
denture fabrication techniques, materials and workflows. The advantages of this method consist of easier clinical performance and low

cost - effectiveness.
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1. Background

Dental resins are defined as a type of resin, which is one of
the first materials used in dentistry. Initially, vulcanized
rubber was used for removable dentures, and in 1854
Thomas Evans created the first prosthesis with artificial
teeth made of porcelain, and a prosthetic base made of
rubber.

The most commonly used material for fabrication of
conventional removable dentures has been the polymer
polymethyl methacrylate (PMMA). The material has several
advantages: easy processing and repair, biocompatibility,
good esthetic characteristics and low cost. Thus, this has led
to increased acceptability by the patients. Nevertheless,
PMMA has numerous disadvantages including high
polymerization shrinkage, imbibition, dimensional and color
changes over time and allergic reactions due to monomer
leaching. [1]

Additive manufacturing (AM), also known as three -
dimensional (3D) printing or rapid prototyping (RP),
encompasses techniques that fabricate objects layer by
layer.3D printing, despite its relative recent introduction, has
shown potential in many fields like engineering and
medicine including dental medicine. Available 3D printing
materials include resins, composites, metals, ceramics,
biomaterials and food materials. [2]

2. Materials and Methods

The methodology included applying a search strategy,
selecting relevant studies and forming information to
summarize the results. The search terms used were
“Denture”, ‘‘Removable Dental Prostheses”, “Removable
Denture”, “Complete Denture”, “Three - dimensional
printed”, “CAD/ CAM”, “CAD - CAM”, “Computer Aided
Design and Computer Aided Manufacturing”, “Milled”, “3D
Printed” OR “Printed” and “Digital Denture”.

The search strategy for this review involved 3 stages:
reviewing titles, abstracts, and final selection of articles for
full text analysis. Articles selected from the database search
were sorted independently by 4 reviewers, and any
differences in selection were discussed until a consensus was
reached.

3. Results and Conclusion

Dental resins intended for the manufacture of prosthetic
bases must possess a range of qualities such as mechanical
strength, chemical inertness, high biocompatibility, as well
as good aesthetic characteristics. Many modifications have
been made to improve the physical properties, durability,
technological modes of operation and reduce the processing
time of PMMA acrylics.

This type of material must also be resistant to volume
changes under all conditions and must not change its
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dimensions over time. The volumetric stability of acrylic
plastics is good if a proper polymerization protocol is
followed. It was found that in the polymerization of the
liquid methyl methacrylate monomer, the volume of the
solid polymer of the same type would be 21% smaller than
the original, 21% shrinkage was obtained, which was
practically unacceptable, as there would be a large
discrepancy in the volume of the model and the actual size
of the future prosthesis. [3]VVolume changes were expressed
in polymerization shrinkage, which was compensated by the
high sorption of water from this type of material. [4]This
could seriously affect its stability during chewing function.
[5]Deformation may occur during the polymerization
process or at other times thereafter. The reason is the release
of internal stresses during the technological process, which
can be caused by the shrinkage of the material or by the
sudden and rapid cooling during the packaging process.
Nowadays, materials made by CAD/CAM technology and
3D printing, have similar mechanical properties and
dimensional stability, compared to other types of resins, are
increasingly used.

4. List of Abbreviations

AM: Additive manufacturing

CAD/CAM: Computer aided design/computer
manufacturing

CRDP: Complete removable dental prosthesis
PMMA: Polymer polymethyl methacrylate

RM: Rapid manufacturing

RP: Rapid prototyping

3D: Three dimensional

aided

References

[1] Abby A., R. Kumar, J. Shibu, et al. Comparison of
the linear dimensional accuracy of denture bases cured
the by conventional method and by the new press
technique. In - dian J Dent Res.2011, Vol.20, 2 p., 200
-204

[2] Algahtani M, SB Haralur. Influence of Different
Repair Acrylic Resin and Thermocycling on the
Flexural Strength of Denture Base Resin. Medicina
(Kaunas).2020, Towm 56, 2, ctp.50 - 53.

[3] Alkhatib MB, CJ Goodacre, ML Swartz.
Comparison of microwave - polymerized denture
based resins.5: Int J Prosthodont, 1990, Int J
Prosthodont, Towm 3, ctp.249 - 55.

[4] Al - Qarni FD., CJ. Goodacre, MT. Kattadiyili,
NZ Baba, RD. Paravina. Stainability of acrylic resin
materials used in CAD - CAM and conventional
complete dentures. J Prosthet. Dent.10 06 2020,
ctp.880 - 887.

[5] Anadioti E., L. Musharbash, MB. Blatz, G.
Papavasiliou, P. Kamposiora.3D printed complete
removable dental. BMC Oral Health.2020, Tom 343,
20.

[6] Anusavice K. J., C. Shen, R. H. Rawls. Phillip's
Science of Dental Materials. neuss.: Elsevier, 2013.

[71 Anthony DH, FA Peyton. Dimensional accuracy of
various denture - base materials. J Prosthet Dent.1992,
Tom 12, 1, cTp.67 - 81.

[8] Axe A, R. Varghese, M. Bosma, N. Kitson, J. D.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Bradshaw. Dental health professional
recommendation and consumer habits in denture
cleansing. J Prosthet Dent.115, 2016, Tom 183, 8.
Artopoulos A., S. Andrzej. C. Juszczyk, J. M.
Rodriguez, R. K. F. Clark, D. R. Radford. Three -
dimensional processing deformation of three denture
base materials. J. Prosthet. Dent.2011, Towm 110, 6.
Barco MT Jr, BK Moore, ML Swartz. Effects of
denture teeth on the dimensional accuracy of acrylic
resin denture bases.6, memss.: Int J Prosthodont, Dec
2005, i, Tom 3, cTp.528 - 537.

Baydas S, F. Bayindir, MS. Akyil. Effect of
processing variables (different compression packing
processes and investment material types and
dimensional accuracy of PMMA denture bases. Dent
Mater J.2003, ctp.206 - 13.

Bhargav A., V. Sanjairaj, V. Rosa, W. F. Lu, Y. H.
Jerry Fuh. Mater. Res. neuss.: J. Biomed., 2018.
ctp.2058. Tom 7.

Bonatti MR, TR Cunha, RR Regis, CH Silva -
Lovato, HF Paranhos, RF de Souza. The effect of
polymerization cycles on dimensional stability of
microwave - processed denture base resin. J
Prosthodont.18 07 2009, ctp.432 - 7.

Boyer D, D. Williamson, DV Dawson. Comparison
of the dimensional accuracy of injection - molded
denture base materials to that of conventional pressure
- pack acrylic resin. J Dent Mater.2005 r., ctp.176 - 9.
Carolina PA, DB Barbosa, J. Marra, A. C. Ruvolo
- Filho, MA Compagnoni. Influence of microwave
polymerization method and thickness on porosity of
acrylic resin. J Prosthodont.2008 r., ctp.125 - 129.
Cheng T, G Sun, J Huo, X He, Y Wang, YF Ren.
Patient satisfaction and masticatory efficiency of
single implant - retained mandibular overdentures
using the stud and magnetic attachments.23. neuss.: J
Dent, 2012. ctp.1018. Tom 11.

Choi J. J. E,, C. E. Uy, P. Plaksina, R. S. Ramani,
R. Ganjigatti, J. N. Waddell. Bond strengh of
denture teeth to heat - cured CAD/CAM and 3D
printed denture acrylics. J. Prosthodont.2019.
Chuchulska, B. Comparative study of the strength
properties of injectable plastics in removable
prosthetics - Doctoral dissertation., Plovdiv: MU -
Plovdiv, 2021.

Compagnoni M, DB Barbosa, RF Souza, AC Pero.
The effect of polymerization cycles on porosity of
microwave - processed denture base resin.2002 r.,
Tom 91, 3, cTp.281 - 5.

Consani RL, SS Domitti, CMR Barbosa, S
Consani. Effect of Commercial Acrylic Resins on
Dimensional Accuracy. Braz Dent J.2002

Consani RL, MF Mesquita, LC Sobrinho, et al.
Dimensional accuracy of upper complete denture
bases: the effect of metallic flask closure methods.
Gerodontology.2009 r., Tom 26, ctp.58 - 63.

Cowie JMG, V Arrighi. Polymers: Chemistry and
Physics of Modern Dental Materials.3. neu3ss.: Boca
Raton, CRC Press, 2007.

Craig R. G., M. G. Powers. Restorative dental
materials.11. veuss.: Moshy, 2002.

DaBreo EL, P. Herman. A new method of
measuring dimensional change. neuss.. J Prosthet

Paper ID: SR211018234828

Volume 10 Issue 10, October 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR211018234828

998


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2020): 7.803

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Dent, 1991 r., Tom 65, cTp.718 - 22.

Darvell BW., RK. Clark. The physical mechanisms
of complete denture retention. meuss.. Br Dent J,
2000. ctp.248 - 53. Tom 189.

Dogan A, B Bek, NN Cevik, A. Usanmaz. The
effect of preparation conditions of acrylic denture base
materials on the level of residual monomer,
mechanical properties and water absorption. J
Dent.1995r., Tom 23, 5, ctp.313 - 8.

Dong Y., J. Milentis, A. Pramanik.71, ueuss.: Adv.
Manuf., 2018 r., Tom 6.

Dootz E., A Koran, RG Craig. Physical property
comparison of 11 soft denture lining materials as a
function of accelerated aging. J Prosthet Dent.1993 r.,
Tom 69, 114,

Einarsdottir R. E., A. Geminiani, K. Chochlidakis.
Dimensional stability of double - processed complete
denture bases fabricated with compression molding,
injection molding and CAD/CAM substraction filling.
J. Prosthet. Dent.2019 r.

El - Hadary A., J. Drummond. Comparative study
of water sorption, solubility, and tensile bond strength
of two soft lining materials. J Prosthet Dent, 2000 r., J
Prosthet Dent, Tom 83, ctp.356 - 361

Gao, W., Y. Zhang, D. Ramanujan, K. Ramani, Y.
Chen, CB Williams et al. The status, challenges, and
future of additive manufacturing in engineering
CAD/CAM. Computer Aided Design.14 5 2015 r.,
cTp.65 - 89.

Garfunkel E. Evaluation of dimensional changes in
complete dentures processed by injection - pressing
and the pack - and - press technique. J Prosthet
Dent.2006, Vol 50, 61.

Gharechahi J., N. Asadzadeh, F. Shahabian, M.
Gharechahi Dimensional Changes of Acrylic Resin
Denture Bases: Conventional Versus Injection -
Molding Technique. Journal of Dentistry, Tehran
University of Medical Sciences.2014, Vol 11, 4.
Goodacre B., C. Goodacre, N. Baba, M.
Kattadiyil. Comparison of denture base adaptation
between CAD - CAM and conventional fabrication
techniques. J Prosthet Dent.2016., 116, ctp.249 - 56.
Hristov, Il. Contemporary analysis of soft rebasing
materials and ways to deal with their shortcomings —
Doctoral Dissertation., Faculty of Dental Medicine -
Plovdiv, 2017.

Keenan J. P, D. R. Radford, R. K. Clark.
Dimensional change in complete dentures fabricated
by injection molding and microwave processing.
Journal of Prosthetic Dentistry.2013, Vol 89, 1.

Kim MJ., CW. Kim et al. A COMPARATIVE
STUDY ON THE DIMENSIONALCHANGE OF
THE DIFFERENT DENTURE BASES - J Korean
Acad Prosthodont.2016., Vol 44, 6.

Zarb GA, M. Bolender. Boucher’s prosthodontic
treatment for edentulous patients. NY: Mosby, 2009

Paper ID: SR211018234828

Volume 10 Issue 10, October 2021

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR211018234828

999


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



