
SLA - First form of 
3D printing

1984

Metal 3D printer 
launched

1997

Multimaterial 3D 
printer launched

1999 2003

Multicolour printer 
launched. 

Bioprinter created.

Three-dimensional printing, also known as additive manufacturing is the process of joining materials. It relies on 3D data and post processing tools and algorithms to restructure and edit multiple 
planes to form a 3D model, ultimately generating a prototype using 3D printers. 

Natural Tooth

It is one of the most important stages of 3D printing.
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EXTRACTED/NATURAL TOOTH

VS

3D PRINTED TOOTH

1. Tissue hardness
 2. Morphology  
 3. Colour
 4. Texture
 5. Radiodensity

1. No Ethical considerations 
2. No cross infection risk
3. Hands on learning 
4. Compare different protocols
5. Study tooth morphology 
6. Easy to collect
7. Easy storage 
8. Standardization 

Utilisation of 3D printing 
techniques to combine cells, 

growth factors & biomaterials to 
create detailed biomimetic 

structures which imitates natural 
tissue.

Types of Bioprinting materials:

Cell-ink based Spheroids/Microtissue
based Hydrogels are used as bio-

inks. For example: Fibrin 
based gels, Collagen based 
gels, Cellulose based gels...

It uses spheroids or 
microtissues as building 

blocks like LEGO.

Haptic 
Simulators

• 3D replicas educates students & 
clinicians comprehensive understanding 
of dental procedures
• Skill development 

HOW 3D PRINTING IS DONE?

Digital data acquisition using an intaoral scanner/CBCT/CAD

Manufacturing by milling or printing.

Data processing & designing using a software application in STL format

3D PRINTING: THE FUTURE OF PRECISE AND PERSONALISED RESTORATIVE AND ENDODONTIC CARE

THE 3D PRINTING JOURNEY

2015
3D printing used 
in Endodontics 

POST PROCESSING

ADVANTAGES 
• Removes print nuances ( waviness and other defects)
• Removes gluing traces
• Strengthens finished 3D model
• Improves aesthetics 

APPLICATIONS 

GUIDED NON-SURGICAL 

ENDODONTICS 

AND RE-TREATMENTS

AUTOTRANSPLANTATION

EDUCATIONAL APPLICATIONS

RESTORATIVE 
APPLICATIONS

GUIDED SURGICAL 
ENDODONTICS 

MECHANISM OF 3D PRINTING TECHNOLOGY 

FDM
(Fused Deposition Modelling)

SLA
(Stereolithography)

DLP
POLYJET PRINTING (Digital Light Processing)

THE ROAD AHEAD...

CHALLENGES
• Printing speed & resolution
• Ideal 3D printed tooth material
• Lack of standardization 
• Technique sensitive
• Elaborate set-up 
• Unskilled staff

REFERENCES 
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guide 

BIOPRINTERS

CURRENT EXPERIMENTAL RESEARCHES
• Used in anomalous teeth 
• Prevents perforations 
• Minimally invasive methodology 
• Single customised drill
• Decreases operating time
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• Prevent iatrogenic damage to actual 
donor teeth
• Straightforward & predictable results

• Decreases surgeon dependent factors
• Predefines desired surgical angle & 

shape
• Uncomplicated healing
• Better prognosis
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