MATEPIANIN V BJIATOAINHOIO MI>)KHAPOAHOIO CUMMNO3IYMY ®YHKLIOHAJIbHOI CTOMATONOTIT

OGroBopeHHs

YenimHicTh ¢ikcanii MikpoiMniaHTiB ctaHOBUTH 80 %.
BincoTok ycnixy He 3a/1€KUTh BiJi CTaTi, BiKy Ta JIOKa-
Jlizarii, ayie miZBULYEThCS 31 361/IbLIEHHAM IIJIbHOCTI
KICTKOBOI TKaHUHU. PiBeHb ycnixy opTOLOHTUYHUX
MIKpOIMIIJIaHTIB iICTOTHO He KOpeJIIO€ 3i IiJIbHICTIO
KOPTUKaJIbHOI KicTKU. He BusiBJIeHO Kopessiyii Mix
3HaYeHHSAMHU JiaMeTpa Ta KPYTHOTO MOMEHTY lle-
CTU PI3HUX CaMOCBepJJIIOBAJbHUX MIKpOIMIIJIAHTIB.
[IBUAKICTE 3aTATYBAaHHA I'BUHTA 3HAYHOI'O BIJIUBY
Ha MiKOBe 3HAa4eHHA KPYTHOrO MOMEHTY He Mag€, ajle
Oy/I0 TIOKa3aHo, 1[0 6-MM OPTOAOHTHUYHI Mikpoimn-

JIAHTH XapaKTepHU3YITbCA 3HAYHO BULIMMU 3HAYeH-
HfIMM KPYTHOTO MOMEHTY, HiXk 8- Ta 10-Mis1iMeTpoOBI.
PiBeHb ycIiXy OpPTOLOHTUYHUX MIKPOIMILJIAaHTATIB
MiZIBUIYBaBCA 3i 301/IbIIeHHAM IX JOBXUHU Ta BUCO-
TU PO3MIlleHHS, a TaKOX 31 3MEHILEeHHAM KyTa.

BuUCHOBKH

BukopurcTaHHa MIKpOIMIIJIaHTIB y Cy4acHIA OpTOZL0H-
Til JJ11 JIIKyBaHHS YCiX MOXJIMBUX NATOJIOTIK NpU-
KyCy [03BOJIAE NOCATHYTU AKICHOrO NepeMilleHHs
3y6iB, HafilHOI dikcalii OpTOAOHTUUHHUX amnapaTiB
THUM CaMHUM NIPUCKOPIOE Ta ONTUMI3YE OPTOLOHTHUYHE
JIIKyBaHHS OY/b-SIKOI CKJIa/JHOCTI.
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Fabrication of a Removable Reinforced
Retainer Using CAD/CAM Technologies

> Abstract. CAD/CAM technologies and 3D printing have revolutionized modern dentistry. This digital approach to
creating restorations (crowns, veneers, bridges, abutments, aligners) has replaced traditional impressions, making the
process faster, more accurate, and more individualized. The integration of digital technologies into dental practice,
such as CAD/CAM systems and 3D printing, significantly increases the precision, speed, and quality of various
superstructures that differ in purpose, manufacturing material, and method of fixation. These innovations reduce the
degree of dental technicians’ involvement, improve the functional characteristics of prosthetic products, and ensure

a personalized approach for each patient.
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Introduction

These innovations not only optimize workflow pro-
cesses but also ensure a personalized approach for
every patient. One of the most promising directions
is the use of CAD/CAM technologies, which, in com-
bination with photopolymer 3D-printing, open new
possibilities for the design and fabrication of pros-
thetic constructions [1, 3].

Special attention should be given to the fabri-
cation of retainers, as their functionality and com-
fort directly depend on the accuracy of the design.
Despite the rapid advancement of technologies, the
scientific literature still lacks comprehensive cov-
erage of the digital clinical and laboratory stages
involved in creating such constructions, leaving
open questions regarding their standardization and
optimization. These gaps highlight the relevance of
the present study, aimed at systematizing the pro-
cesses, evaluating the effectiveness of new fabrica-
tion methods, and developing recommendations for
their application in dental practice [2, 4].

Aim of the study: To improve the efficiency
of manufacturing removable reinforced retainers
through the use of precision digital CAD/CAM tech-
nologies and photopolymer 3D printing, which en-
sure individualized design and optimization of func-
tional characteristics.

Materials and Methods

Before fabricating the retainer, one-step two-layer
working impressions of both jaws were obtained
using an A-silicone impression material, along with
a silicone occlusal registration. Using the facebow
of the analog articulator system Artex, the spatial
position of the maxilla relative to the patient’s
skull was recorded. The obtained analog data were
scanned with a laboratory 3D scanner to produce
working models using 3D printing and to transfer
them into the digital environment of the virtual Ar-
tex CR articulator.

Digital design of the removable reinforced re-
tainer was carried out in the EXOCAD CAD system
for PC, taking into account all undercut areas to
ensure reliable fixation and stabilization of the ap-
pliance in the oral cavity. After printing was com-
pleted, a multistrand stainless-steel reinforcing wire

was fixed along the clinical equator of the crown
portions on the vestibular surfaces of 12 teeth by
thermo-vacuum forming the model with the mount-
ed removable reinforced retainer using a standard
1 mm polyvinyl chloride sheet.

Manufacturing was completed with the final
individual modeling of the occlusal surfaces of the
posterior segment teeth in the interframe space of
the analog Artex CR articulator, followed by polishing.

Results of the Study

The final design of the removable reinforced retainer
consists of two parts: an internal and an external one.
The individually designed internal part of the ap-
pliance, created in the virtual articulator, is fabricated
using photopolymer 3D printing. This component
has a thickness of 0.2-0.3 mm, completely covers the
crown portions of all anterior teeth from the vestibu-
lar, occlusal, and oral surfaces, and the posterior seg-
ment from the vestibular and oral surfaces only, and is
reinforced with multistrand stainless-steel wire. The
external part of the appliance is fabricated by ther-
mo-vacuum forming in a vacuum former using 1 mm
polyvinyl chloride sheets. Afterward, occlusal surfaces
of the posterior segment teeth are adjusted in the in-
terframe space of the analog articulatory system.

The proposed methodology made it possible to
create a removable reinforced retainer with a high
degree of adaptation accuracy and reliable fixation.
The 3D-printing technology ensured the minimal
wall thickness of the construction (< 1.5 mm), which
contributed to improved patient comfort and rapid
adaptation. Reinforcement significantly increased the
strength and stability of the appliance.

Conclusion

Digital technologies have demonstrated their strong
potential in dentistry, opening new opportunities
for the standardization and optimization of pro-
cesses. The developed methodology showed high
clinical effectiveness in creating individualized
structures with minimal thickness, facilitating pa-
tient adaptation. The use of CAD/CAM technologies
and 3D printing significantly improved the accuracy,
reliability, and comfort of the proposed removable
reinforced retainer design.
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