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Fabrication of a single-visit additively manufactured
flexible removable partial denture as an immediate

temporary prosthetic solution

Medhat Sameh Abdelaziz, BDS, MSD/Reham B. Osman, BDS, MSD, PhD/Hossam I. Nassar, BDS, MSD, PhD/

Amal Ali Swelem, BDS, MSD, PhD

A technique for designing and manufacturing a single-visit
temporary removable partial denture is described. Thisimme-
diate provisional prosthesis is made of a newly introduced es-
thetic 3D-printed thermoplastic material. The arch to be re-
stored, the antagonist, and the maxillomandibular relationship
were optically scanned using an intraoral scanner (Medit i700,
Medit). The removable partial denture was designed using the
Exocad software program (Dental CAD). The denture base was
3D printed in flexible gingiva-colored resin, while the teeth
were 3D printed in permanent tooth-colored resin. This digi-

tally fabricated prosthesis will provide partially edentulous
patients with a time- and cost-effective esthetic temporization
with adequate retention and high patient acceptance. This
technique demonstrates free-form designing of the flexible
clasps and their geometry. It also highlights the need to de-
velop specialized dental software programs to include ready-
made flexible clasps to cope with the continuous development
of flexible 3D-printed resinous materials. (Quintessence Int
2025;56:530-536; doi: 10.3290/].qi.b6354176)
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A provisional prosthesis serves as a temporary solution during
oral rehabilitation until the installation of the definitive prosthe-
sis.I Its main function is to preserve esthetics, phonetics, and mas-
ticatory function while maintaining occlusal vertical dimension.23

In partially edentulous patients, a temporary prosthesis
may be used to restore single or multiple missing teeth, either
anterior or posterior.*> Temporary prostheses are mainly used
until the patients are rehabilitated with the definitive pros-
thetic appliance or osseointegration of dental implants and
definitive prosthesis loading, or after surgical procedures rang-
ing from simple extraction to bone grafting and sinus eleva-
tion.> The number of visits and time required for temporary
prosthesis fabrication are the most important factors for pa-
tient satisfaction.®”

Removable temporary prostheses are usually fabricated
from several polymeric materials, such as polymethyl methac-
rylate (PMMA), which generally depend on metallic clasps for
retention. More recently, flexible resin removable partial den-
tures have been introduced and provided a highly esthetic treat-
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ment option with the possibility of constructing the retentive
clasps from an esthetic thermoplastic material. The flexibility of
the prosthesis enables its use in anatomically complex cases
with severe undercuts. However, the conventional way of fabri-
cating either type of temporary removable appliance can be
technique-sensitive, requiring multiple visits, time, and skills.3#

The introduction of intraoral optical scanners, computer-
aided design (CAD), and computer-aided manufacture (CAM)
processes, along with the continuous development of print-
able dental resin materials, has greatly affected the workflow
of the design and fabrication of provisional restorations.>133D
printing technology has decreased the number of visits and
time required to fabricate provisional restorations.1%1> How-
ever, reports on the digital design and fabrication of flexible
temporary prostheses using CAD/CAM technology are lacking.

The present technique aimed to implement digital techno-
logy in designing and fabricating an immediate, cost-effective
temporary prosthesis made of the newly introduced 3D-print-
able flexible resin material.
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Figl The optical scan of the maxillary and mandibular arches in the correct maxillomandibular relationship.

Fig2 The optical scan of the maxillary and mandibular arch in the correct maxillomandibular relationship (lateral view).

Fig3 Virtual 3D teeth setting in the predetermined maxillomandibular relationship.

Fig4 Selection of the temporary prosthesis path of insertion; the areas with undercuts greater than 0.5 mm are represented in purple color.

Technique

The technique consists of digitally designing the temporary
prosthesis in two parts: teeth and denture base, followed by 3D
printing of the denture base in flexible pink resin and the teeth
in tooth-colored resin.

1. Obtain an intraoral optical scan (Medit i700; Medit) of the
arch to be restored, the antagonist arch, and the correct
maxillomandibular relationship. It is important to accu-
rately scan the proximal, buccal, and lingual surfaces of
teeth adjacent to the edentulous areas. It is also important
to scan the edentulous ridge, the vestibular sulcus, the pal-
ate, and the cingula of the anterior teeth. Export the data in
the form of object (OBJ) files (Fig 1 and 2).

Import the OBJ files of the scanned arch and its antagonist
into the partial denture module of a CAD software program
(Dental CAD, Exocad).

. To design the temporary removable partial denture, start

with a virtual setting of the artificial teeth in the predeter-
mined maxillomandibular relationship using the move, ro-
tate, and scale software tool (Fig 3).

Select the removable partial denture path of insertion by
blocking out unfavorable undercuts that may prevent the
prosthesis from seating. The temporary prosthesis will be
3D printed in a flexible material, which allows the presence
of undercuts up to 0.5 mm (Fig 4).

Outline the denture base that represents the gingival part
of the prosthesis and clasps on the blocked-out model (vir-
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Fig5
Fig 6
Fig7
Fig 8
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Occlusal view of the final design of the temporary prosthesis.

tual wax-up bottoms).16 Make sure when you are drawing
the clasp outline to give the clasp an occluso-gingival
height of at least 2 mm to provide a surface area for fric-
tional retention and prevent future fracture of the clasp, as
it is made of flexible resin material (Fig 5 and 6).

Design the denture base with a thickness of 2.5 mm at least,
as recommended by the resin manufacturer. Finally, sculpt
the gingival part of the prosthesis using add, remove, and
smooth software tools to give the denture a natural and es-
thetic appearance (Fig 7 and 8; Supplementary Video 1,
available online).

Outline of the temporary prosthesis on the blocked-out model.
The final design of the clasps and denture base should have at least 2.5 mm thickness.

Lateral view of the temporary prosthesis showing artificial teeth in occlusion with its antagonist.

7. Export the finalized temporary prosthesis into two pieces,

the virtually designed teeth and denture base, including
the retentive clasps, in Standard Tessellation Language
(STL) format. Prepare the prosthesis for 3D printing using a
slicing software program (Chitubox, CBD Technology) by
adding supporting arms only on the cameo surface of the
denture base, as any supporting arms on the intaglio sur-
face will affect the seating of the prosthesis intraorally.

. 3D print the denture base using flexible pink resin (Flexo

Denture Base, Senertek) and the teeth using definitive
tooth-colored resin (P-Crown Resin, Senertek).
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Fig9

Fig 10
Fig11
Fig 12

10.
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Finishing the denture base and applying the candy coat layer.
Joining the 3D-printed teeth to the denture base.

Prepare the resin for the 3D printing by shaking the resin
bottle for at least 1 minute to ensure proper mixing of all
the nanoceramic fillers and pigments within the resin solu-
tion. After the printing process, wash the prosthesis with
ethanol until there are no shiny areas on the printed den-
ture base or teeth (Fig 9 and 10; Supplementary Video 2,
available online).

Trim the supporting arm and use the candy coat technique
to polish the denture and close any porous areas, applying a
thin denture base resin layer on the whole denture base sur-
face using a brush, followed by curing for 2 minutes (Fig 11).

11.

12.

Intraoral occlusal view of the 3D-printed denture base of the temporary prosthesis.
Intraoral lateral view showing clasp thickness, adaptation, and finishing.

Bond the teeth to the denture base by applying a thin layer
of denture base resin in the sockets and seating each tooth
into its corresponding socket, followed by light curing using
an ultraviolet light of 80 to 100 W for 3 minutes (Fig 12).
Finally, disinfect the temporary prosthesis with ethanol for
30 seconds, insert it in the patient’s mouth after a water
bath at 60°C for 5 seconds, and adjust the occlusion if re-
quired (Fig 13).
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Fig13

Intraoral view of the final temporary prosthesis.

Discussion

This technique reports how to employ digital technology, 3D
printing, and newly introduced flexible resin material to design
and fabricate a single-visit thermoplastic temporary removable
prosthesis. Previous reports have discussed only the digital
fabrication of temporary fixed prostheses and metal frame-
works of definitive removable prostheses,'17 but to the best of
the present authors’ knowledge, there are no previous articles
that discussed the use of CAD/CAM technology to fabricate a
temporary removable flexible prosthesis.

In this technique, many challenges were addressed, start-
ing with the design of the temporary prosthesis with adequate
clasp height and thickness to prevent fracture and allow for
adequate flexibility to engage teeth and soft tissue undercuts
without material fracture or deformation. Another challenge
was how to implement the available 3D printing technologies
to fabricate this thermoplastic material with accurate dimen-
sions, finishing, and polishing.

Since the retentive flexible clasp arm geometry differs from
the conventional metal clasp arm, the design of the denture
base was performed on the Exocad software using the free-
form gingiva drawing software tool to ensure proper width and
geometry of the retentive clasp arms.
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The design step of the retentive clasp arm highlighted a major
limitation of the available dental design software programs. The
specialized partial denture software cannot design flexible clasp
arms with thickness and geometry that could be used with the
recently introduced and developed flexible 3D printed resinous
materials. This technique thus highlights the need for collabora-
tion between prosthodontists and software programmers to add
designing modules that offer ready-made flexible clasp arms, sim-
ilar to those present in metallic removable partial dentures. This
added module will facilitate the design steps and reduce time,
especially for operators with fewer skills in free-form designing.

The optical scan for the patient’s mouth was exported in an
OBJ file format, as it is a colored 3D file, which allows for differ-
entiation between the teeth and gingival margins during the
prosthesis design step. Determining the path of insertion and
blocking out the undercuts was an important step, as it will save
time during chairside adjustment, allowing for the ease of inser-
tion and removal of the prosthesis. Moreover, the virtual model
blocking-out stage helps save time and reduces fabrication
costs compared to model duplication in conventional fabrica-
tion methods.18

During the design step, the denture base was designed to
contact the natural teeth directly. It was extended slightly above
the height of contour on the palatal surface of the posterior
teeth to provide adequate reciprocation to the buccal clasps.18

During the 3D printing step, the resin bottle was shaken for
at least 1 minute to ensure proper mixing of all the nanoceramic
fillers and pigments within the resin solution, as less shaking
time results in a more transparent denture base, and on the
contrary, shaking for more than 1 minute will lead to an opaque
pink denture base. The patient should be instructed to soak the
prosthesis in warm water at 60°C for 5 seconds before use to
facilitate its insertion intraorally.

Since this digitally fabricated, flexible, temporary, removable
partial denture was made from 3D-printed resinous material,
the prosthesis could be repaired and relined, which cannot be
performed in conventionally fabricated flexible partial dentures.

In this introduced technique, the process of data acquisi-
tion, design, fabrication, and intraoral insertion of the tempor-
ary prosthesis can be performed in approximately 2 hours,
thereby allowing a single-visit temporization procedure. Fur-
thermore, the conventional impression step was omitted, in-
creasing the patient’s comfort and acceptance.

The described technique is not recommended as a defini-
tive prosthesis, as the introduced prosthesis is mucosa-sup-
ported; hence, the occlusal load is mainly transmitted to the
soft tissue. This could eventually affect the periodontium and
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supporting structures negatively. Therefore, it is only recom-
mended for temporary use for esthetic and functional require-
ments until the fabrication of the definitive prosthesis.
Limitations to constructing this type of prosthesis are re-
lated to the digital designing skills of the operator, the avail-
ability of optical scanners in the dental clinic, and the availabil-
ity of the 3D printer and the resin material. Clinical studies are
also recommended to evaluate both short- and long-term in-
traoral use of the introduced prosthesis in terms of retention
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Conclusion

The technique described depends on digital technology and 3D
printing of novel thermoplastic resin material to design and
fabricate a single-visit and cost-effective solution that could be
used as an esthetic and flexible temporary prosthesis.

Disclosure

and prosthetic complications. &
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