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Introduction

The core of digital dentistry is a data-to-object loop that turns patient data into individualized parts, fast. 3D printing is
the most flexible link in that loop. To see clearly what it can do, the most effective approach is to hold onto three
dimensions: the application (what it is used for), the material (what kind of resin it needs), and the workflow (which
process it usually sits in). This article follows that three-in-one framework to walk through eight typical applications of
3D printing in dentistry; it focuses on how these three align, rather than on step-by-step operation.

1. Dental Models

Application: Converting intraoral scans or model scans into hands-on, plannable, and thermoformable physical models,
as the physical foundation for diagnosis, case design, try-in, and patient communication.

Material: High requirements for dimensional stability and low shrinkage, with a fine surface, easy cleaning, and
manageable cost; implant and orthodontic models place even more emphasis on accuracy and consistency.

Workflow: Digital acquisition (intraoral / model scanning) - digital model processing - printing (whole-layer exposure)
- cleaning and post-curing; its value lies in a repeatable data-to-object loop.

2. Surgical Guides

Application: Transferring the preoperative implant plan (position, angle, depth) precisely into surgery—a key tool for
implants and oral surgery to reduce deviation and improve predictability.

Material: Requires rigidity, high accuracy, autoclavability, and biocompatibility, and must withstand handling during
surgery without deforming.

Workflow: Fusing CBCT with intraoral/scan data - planning and guide design = printing - cleaning, post-curing, and
sterilization; the core is the digital transfer from planning to execution.

3. Temporary Restorations

Application: Providing interim function and esthetics before the permanent restoration, covering temporary crowns,
bridges, and veneers.
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Material: Emphasis on toughness, dimensional stability, natural-looking shade, and easy adjustment; must remain
stable in the mouth for several months.

Workflow: Intraoral scanning/impression digitization - CAD design = printing = cleaning and post-curing = polishing
and finishing; a just-in-time digital restoration branch.

4. Permanent Restorations

Application: Serving as the final, long-lasting restoration, corresponding to crowns and bridges with higher strength and
esthetic demands.

Material: Requires high strength, high filler content, wear resistance, plus esthetics and biocompatibility.

Workflow: Digital design - printing - post-processing and finishing; the key is matching material and process to
reliably achieve load-bearing capacity and appearance.

5. Denture Bases
Application: Forming the base body of complete or partial dentures, carrying the artificial teeth and fitting the alveolar
ridge.

Material: Requires a balance of strength and flexibility, along with low water absorption, color stability, and
biocompatibility.

Workflow: Digital impression/scanning - base design = printing - post-curing; moving denture fabrication from
traditional compression molding toward a digital route.

6. Night Guards

Application: Preventing tooth wear and muscle discomfort caused by night-time grinding or clenching.
Material: Emphasis on flexibility, impact resistance, and wearing comfort, with long-term low water absorption.

Workflow: Intraoral scanning = occlusal surface and thickness design = printing - cleaning and post-curing; using
digital methods to achieve fit and comfort.

7. Clear Aligners

Application: Gradually moving teeth through a series of aligners, also used for retainers.
Material: Requires biocompatibility, transparency/esthetics, break resistance, stain resistance, and wear resistance.

Workflow: Intraoral scanning - software tooth setup and staged model design = printing models (for thermoforming)
or direct printing; relies on a complete digital orthodontic chain.

8. Trays

Application: Impression and transfer trays for accurate impressions and transferring implant positions.
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Material: Must be rigid enough to hold shape, accurate enough to seat correctly, and dimensionally stable.

Workflow: Data acquisition and design = printing - post-processing; a digital support for the impression and transfer

steps.

9. Overview: Application - Material - Workflow

The table below summarizes the eight applications across the three dimensions of application, material, and workflow,

for quick reference and material selection:

Application
Dental models

Material focus
Dimensional stability, low shrinkage, easy
cleaning

Workflow focus
Digital acquisition - printing - cleaning
and post-curing

Surgical guides

Rigid, accurate, sterilizable, biocompatible

CBCT + intraoral fusion = design ->
printing - sterilization

Temporary restorations

Tough, dimensionally stable, natural shade

Scan/impression - design = printing >
polishing

Permanent restorations

High strength, high filler, wear-resistant,
esthetic

Design - printing - post-processing

Denture bases

Balanced strength/toughness, low
absorption, color-stable

Digital impression - design - printing >
post-curing

Night guards

Flexible, impact-resistant, low absorption

Intraoral scan = design - printing - post-
curing

Clear aligners

Biocompatible, transparent, break-
resistant

Scan - staged setup - print models/direct
print

Trays

Rigid, accurate, dimensionally stable

Data design - printing = post-processing

10. Conclusion

Looking at the eight applications together, the value of 3D printing in dentistry lies not in “printing” itself, but in

efficiently turning a digital design into an individualized object. Whether each application succeeds depends on

whether application, material, and workflow align: the application defines the requirement, the material sets the

ceiling, and the workflow ensures repeatability. Understand this relationship, and you can choose the right material

and build the right process for any dental application—turning “what it can do” into “do it well, and do it reliably.”
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