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Modern Marvels: Revolutionizing Dentistry with 3D 
Printing  

Recent technological advances have significantly impacted dentistry. Digital dentistry has 
paved its way to ground-breaking solutions. The integration of 3D printing has played a role of 
a game changer with introduction of patient specific, highly customized dental appliances, 
enhancing patient experience and efficiency of dental practices. This convenience and precision 
have also stimulated the dentists in investing into intraoral scanners and 3D printers.  
 

History 
The foundation of 3D printing was laid by the launch of stereo-lithographic 3D printer in early 
1980s by Charles Hull.1 With the advent of time as these printers began to make significant 
strides in the consumer market, they made their way to the dental sector as well. Following the 
years, the advancing technology lead to greater accessibility, affordability and the introduction 
of variety of printable materials, thus further adding to their popularity.2 
 

3D Printing Techniques 
As per the American Society of Testing and Materials 3D printing is defined as “the process of 
joining materials to make objects from 3D model data, usually layer upon layer”.3 There are 
various types of 3D printing techniques used in dentistry, but the most common ones include 
Stereo-lithography (SLA), Digital Light Processing (DLP), Fused Deposit Modelling (FDM), 
Poly jet Photopolymer (PPP), and Selective Laser Sintering (SLS).  
SLA being the most popular and oldest one in orthodontics, uses ultraviolet rays to cure the 
liquid polymer resin layer by layer. SLA is reported to be used in manufacturing clear aligners, 
surgical guides, removable functional appliances, occlusal splints, retraction hooks, Naso-
alveolar Molding (NAM) devices, aligner attachments, and craniofacial-dental tissue 
engineering.4,5  
 

Rise of Customization in Orthodontics  
The recent introduction of appliances like customized printed brackets, lingual arches, saddle 
bands, banded maxillary expansion appliances, mini screw-supported hyrax-distalizers, 
functional appliances and even retainers, tailored accurately to the patient's unique dental 
anatomy has motivated many orthodontists to seek knowledge and application of digital 
dentistry and 3D printing. Although the conventional practices might never be completely 
replaced but fabrication of appliances without having analogue impression, cast pouring, 
manual wire bending or soldering/ welding various components, is definitely more time 
efficient with reduced cost and lab work.  
  

Economical and Accessible Solutions 
3D printing also brings cost-effective solutions to orthodontics. Although the investment 
charges maybe high, but by decreasing the dependence on labour-intensive procedures and 
costly materials, this technology lessens the overall cost. The ability to manufacture appliances 
in-house, rather than trusting on external labs, means faster processing times and superior 
control over the quality of the products.  
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Improvements in Patient Communication and Education 
The incorporation of 3D printing into orthodontics is not just transforming treatment; it’s also 
improving patient communication and education. 3D-printed models can be used to visually 
display to patients how their teeth will move over the course of treatment. This perceptible 
depiction helps better patient apprehension and setting realistic expectations. 
Furthermore, the ability to print models of the patient's teeth at different steps of treatment can 
not only permit accurate monitoring of progress, but also timely modifications by the 
orthodontists, safeguarding that the treatment stays on path and brings the desired results. 
 

Proficiency Encounters Accuracy 
Orthodontic treatments are known for being time-intensive, often extending several months or 
even years. 3D printing, however, is altering this description by significantly decreasing the 
time required to develop and execute treatment plans. Digital scans of the patient’s mouth can 
be rapidly transformed into precise 3D models, which are then used to generate custom 
orthodontic appliances. This process removes the need for conventional molds and manual 
adjustments, speeding up the total treatment timeline. 
 
Additionally, 3D printing ensures that orthodontic devices are manufactured with unmatched 
accuracy, leading to fewer visits, less discomfort, and a smoother path to a seamless smile. 
 

Future of Orthodontics 
While 3D printing is at present is creating a significant impact in orthodontics, the future holds 
even more potential. Development in materials science is paving the route for biocompatible 
materials that could be used to generate more natural-feeling orthodontic appliances. 
Furthermore, the integration of artificial intelligence with 3D printing technology could lead to 
even more individualized and efficient treatment plans. 
 

Role in Orthognathic Surgery 
In Pakistan, aligners were the most common application of 3D printing but lately many 
orthodontists are moving towards digital planning and splint fabrication with 3D printers for 
orthognathic surgery. One of the main advantages of 3D printing in the context of orthognathic 
surgery is the unmatched accuracy it suggests. Digital splints are produced based on 
comprehensive 3D scans of the patient’s jaw and teeth. These digital models permit for precise 
replication of the surgical outcomes, guaranteeing that the splints manufactured are flawlessly 
tailored to the patient’s distinctive anatomy, and hence, decreases the possibility of errors 
during the actual procedure. The conventional methods of splint fabrication involved plaster 
models, face bow records and all the hassle for model surgery. The digital splint however, 
offered superior accuracy, consistency and efficacy. Studies are being carried out to deduce the 
outcomes of both these methods. Other than the occlusal splints, osteotomy guides had helped 
surgeons to achieve precise and efficient results in orthognathic surgery.  
 

Limitations 
Challenges remain, particularly in terms of the initial investment needed for 3D printing 
technology and the requirement for continuing training to keep up with innovations. However, 
as these technologies become more extensive and available, their advantages will continue to 
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redefine the field of orthodontics. Ongoing costs comprise of maintenance, software updates, 
and the need to regularly upgrade equipment to keep up with improvements in technology. 
 
One of the problems of 3D printing is that the resin used to fabricate aligners and other 3D 
models is not recyclable, thus adding burden to the environment. So, it is hoped that some 
recyclable materials are introduced in the future. Also, the large size of metallic appliances 
printers and their hazardous material have made such printers impractical with regards to in- 
office laboratory. Likewise, there are concerns that these printed appliances are not suitable to 
exert forces due to the rigidity of the cobalt chromium alloy used.6,7  
 

Conclusion 
In conclusion, 3D printing is not just a technological novelty in orthodontics; it is a game-
changer that is transforming the way treatments are planned and delivered. By offering greater 
customization, efficiency, and precision, 3D printing is paving the way for a new era in 
orthodontics—one where patients can achieve their dream smiles faster, more comfortably, and 
more affordably than ever before. 
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