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The future of digital twins in precision dentistry 

While there has been an exponential growth of research interest in 
Digital Twins, inconsistencies in its definition are a growing concern 
across a variety of industries that question the novelty and vibrancy of a 
technology that has successfully existed for decades.1 Digital Twins are 
virtual replicas of physical objects that dynamically converge the 
physical and digital worlds enabled by the increasing ability to capture 
large amounts of evolving data utilizing the understanding from various 
prediction models. It offers an advantage of understanding complex 
processes by dynamically adjusting the model, providing insights that 
stretch beyond standalone simulations.2 Although predominantly 
employed by industrial and engineering sectors, Digital Twins are 
increasingly permeating the healthcare domains with the aim of 
implementing personalized clinical pathways that could innovatively 
manage the progression of a disease as well as the patient’s response to 
different treatments.3 Major breakthroughs were already seen in insulin 
management Digital Twin technology and the generation of a Cardiac 
Digital Twin to improve diagnosis, prognosis, and therapies.4,5 Con-
structing Digital Twins of the human immune system is also within reach 
and may allow us to accurately diagnose patients before the onset of any 
symptoms.6 Digital Twin applications are particularly relevant to com-
plex and multidimensional biological systems that require dynamic 
model updating to analyze and make predictions on big data, a revo-
lutionizing concept that extends to dental digitalization. These 
multi-scale revolutions have the potential to tailor drug characteristics 
as well as implant and prosthetic geometries to ultimately build the 
Digital Twin of a patient, increasing the capacity to improve prognosis 
towards this vision of precision dentistry.1 The first such attempt of 
Digital Twins in dentistry was made in the 3D analysis of facial profiles 
to compare the sagittal relationship between the maxillary central in-
cisors and the forehead before and after orthodontic treatment.7 Despite 
the potential, the concept of utilizing Digital Twins in dentistry is still in 
nascent stages, but is likely to witness a monumental revolution in the 
coming decades. 

Acknowledgements 

MAS is a recipient of the New Jersey Health Foundation, TechAdv-
ance, and DenburTech Awards. This publication is dedicated to the 
memory of Dr. H. Afsar Lajevardi,8 a legendary pediatrician 
(1953–2015). We will never forget Dr. H Afsar Lajevardi’s kindness and 
support. The views expressed in this paper are those of the authors and 
do not necessarily reflect the views or policies of the affiliated organi-
zations. The authors hereby announce that they had active cooperation 
in this scientific study and preparation of the present manuscript. 

Authors confirm that they have no financial involvement with any 
commercial company or organization with direct financial interest 
regarding the materials used in this study. The authors deny any con-
flicts of interest related to this study. 

References 

1. Wright L, Davidson S. How to tell the difference between a model and a digital twin. 
Adv Model Simulat Eng Sci. 2020;7(1):1–13. 

2. Croatti A, Gabellini M, Montagna S, Ricci A. On the integration of agents and digital 
twins in healthcare. J Med Syst. 2020;44(9):1–8. 

3. Kamel Boulos MN, Zhang P. Digital twins: from personalised medicine to precision 
public Health. J Personalized Med. 2021;11(8):745. 

4. Martinez-Velazquez R, Gamez R, El Saddik A. Cardio Twin: a Digital Twin of the 
human heart running on the edge. IEEE. In: 2019 IEEE International Symposium on 
Medical Measurements and Applications (MeMeA). 2019:1–6. 

5. Breton MD, Kanapka LG, Beck RW, Ekhlaspour L, Forlenza GP, Cengiz E, 
Schoelwer M, Ruedy KJ, Jost E, Carria L. A randomized trial of closed-loop control in 
children with type 1 diabetes. N Engl J Med. 2020;383(9):836–845. 

6. Laubenbacher R, Niarakis A, Helikar T, An G, Shapiro B, Malik-Sheriff RS, Sego TJ, 
Knapp A, Macklin P, Glazier JA. Building digital twins of the human immune system: 
toward a roadmap. npj Digital Medicine. 2022;5(1):64. 

7. Cho S-W, Byun S-H, Yi S, Jang W-S, Kim J-C, Park I-Y, Yang B-E. Sagittal relationship 
between the maxillary central incisors and the forehead in digital twins of Korean 
adult females. J Personalized Med. 2021;11(3):203. 

8. Saghiri MA, Saghiri AM. In Memoriam: Dr. Hajar Afsar Lajevardi MD, MSc, MS (1955- 
2015). Iran J Pediatr. 2017;27(1). 

Mohammad Ali Saghiri* 

Department of Restorative Dentistry, Rutgers School of Dental Medicine, 
Newark, NJ, USA 

Department of Biomedical Engineering, Rutgers University, Piscataway, NJ, 
USA 

Julia Vakhnovetsky 
Sector of Angiogenesis Regenerative Medicine, Dr. Hajar Afsar Lajevardi 

Research Cluster (DHAL), Hackensack, NJ, USA 
Biomaterial and Prosthodontic Laboratory, Department of Restorative 

Dentistry, Rutgers School of Dental Medicine, Newark, NJ, USA 

Ali Mohammad Saghiri 
Biomaterial and Prosthodontic Laboratory, Rutgers School of Dental 

Medicine, Newark, NJ, USA 

* Corresponding author. Department of Restorative Dentistry, Rutgers 
School of Dental Medicine, MSB C639A, Rutgers Biomedical and Health 

Sciences, 185 South Orange Avenue, Newark, NJ, 07103, USA. 
E-mail address: saghiri@gmail.com (M.A. Saghiri). 

Contents lists available at ScienceDirect 

Journal of Oral Biology and Craniofacial Research 

journal homepage: www.elsevier.com/locate/jobcr 

https://doi.org/10.1016/j.jobcr.2022.10.003 
Received 6 December 2021; Received in revised form 10 August 2022; Accepted 9 October 2022   

http://refhub.elsevier.com/S2212-4268(22)00146-4/sref1
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref1
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref2
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref2
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref3
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref3
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref4
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref4
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref4
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref5
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref5
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref5
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref6
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref6
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref6
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref7
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref7
http://refhub.elsevier.com/S2212-4268(22)00146-4/sref7
http://refhub.elsevier.com/S2212-4268(22)00146-4/optB07B2WZPXy
http://refhub.elsevier.com/S2212-4268(22)00146-4/optB07B2WZPXy
mailto:saghiri@gmail.com
www.sciencedirect.com/science/journal/22124268
https://www.elsevier.com/locate/jobcr
https://doi.org/10.1016/j.jobcr.2022.10.003
https://doi.org/10.1016/j.jobcr.2022.10.003
https://doi.org/10.1016/j.jobcr.2022.10.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jobcr.2022.10.003&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

	The future of digital twins in precision dentistry
	Acknowledgements
	References


