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Three-dimensional (3D) printing involves the process of 
constructing a 3D solid object from a digital file. Charles 
Hull was the first to introduce 3D printer in 1983 by using 
the technique of stereolithography.1 Since the 1990s 3D 
printing has gained attention in the field of medicine 
where more precision is required and has largely replaced 
the traditional technique in prosthetic works.2,3

Its initial use was restricted to visual models and 
tooling molds. The models gave a good approach to 
surgical techniques and helped the surgeons understand 
the complex structures before surgery. The models were 
used as good surgical guides, as learning modules to stu-
dents, and for conducting various blocks to augment bone 
defects.4 In dental implantology, it established guidelines 
for insertion of dental implants and prints tailored to bone 
tissue as well as acts as a scaffold for bone cell enhance-
ment and differentiation.5
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In dentistry, the current applications of 3D printing 
come under major categories. Metal frameworks includ-
ing cast partial dentures and fixed prosthesis are mainly 
fabricated by selective laser melting.6 The most popular 
and long-standing technique is stereolithography, by 
which resin polymer-based materials are made using 
ultraviolet (UV) radiation.7 In fused deposition model-
ing technique, computer-aided design/computer-aided 
manufacturing models are made using plastic polycar-
bonate which is laid in a layered fashion from top to 
bottom.8 In digital light processing technique which is 
similar to stereolithography, in contrast to UV radiation 
visible light is used to cure the resin.9 Three-dimensional 
plotting is a recent technology where soft tissue materials 
like hydrogels (gelatin etc) are used.

The recent trends indicate that viable biomaterials like 
living cells, cartilage, bone, blood vessels, and muscle 
tissue can be regenerated. However, every technique has 
its limitations. In general, the limitations include:
•	 Nonavailability	 of	 biomaterials	 to	 achieve	 macro,	

micro, and nanostructures especially in the internal 
architecture

•	 Prohibitive	cost
•	 High	processing	temperatures
•	 Recreating	matrix	complexity	of	living	tissues	even	

though living cells are successfully employed
•	 Technical	issues	involved	in	laser	fabrication.10

In this newly emerging field of surgical reconstruction, 
there is a need to improve the existing 3D printing tech-
niques, particularly in the parameters of high resolution, 
microstrength, nanoarchitecture, and biocompatibility of 
materials. The future applications depend on the success 
in achieving these factors.
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