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Abstract— Dentistry is a major branch of medicine. It deals with the study and the diagnosis, treatment and prevention of
diseases of the oral cavity, adjacent structures and tissues [1]. Biomedical engineering is an interdisciplinary branch of
engineering science that deals with the application of engineering principles in the field of biology and medicine for the
betterment of health [2]. Being an ancient branch of medicine, dentistry largely needs a lot of technical instruments for its
purpose to serve its patients [3].
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l. INTRODUCTION

Daily new biomedical technologies and scientific revolutions are observed in the field of dentistry that helps to expand
diagnostic and treatment practices. Most of the modern dental diagnostic and treatment tools stem from biomedical
engineering directly or indirectly [4]. Biomedical engineering is thus, related to dentistry by the development of newer tools
and materials for diagnosis, treatment and preventive purposes. The effects of biomedical revolutions are mostly seen in both
clinical practice and academic side of dentistry. In the coming years, personalized dental medicine, biomimetic,
nanotechnology, genomic information, regenerative dentistry and stem cell studies will be more developed and integrated
into dental practice [4-5]. Application of these new technologies will provide new solutions for traditional oral health
problems as well as for the major dimensional changes in the field of dental science to emerge [5].

1. PURPOSE OF THIS STUDY

Daily new biomedical technologies and scientific revolutions are observed in the field of dentistry that helps to expand
diagnostic and treatment practices. Most of the modern dental diagnostic and treatment tools stem from biomedical
engineering directly or indirectly [4]. Biomedical engineering is thus, related to dentistry by the development of newer tools
and materials for diagnosis, treatment and preventive purposes. The effects of biomedical revolutions are mostly seen in both
clinical practice and academic side of dentistry. In the coming years, personalized dental medicine, biomimetic,
nanotechnology, genomic information, regenerative dentistry and stem cell studies will be more developed and integrated
into dental practice [4-5]. Application of these new technologies will provide new solutions for traditional oral health
problems as well as for the major dimensional changes in the field of dental science to emerge [5].

Advancement in the discipline of biomedical engineering related technology has been used to better explain many of the
dental problems like dental caries, periodontal diseases, tooth injuries etc. [5-8]. The ultimate use of these technologies is to
focus on the patient’s comfort and improvement of oral health [5-7]. At present knowledge about vaccine, cloning, DNA,
drugs, tissue engineering, microbial bioinformatics and complex proteins are used in novel research on oral health to find out
the best solutions for dental problems [8-9]. Some technological inventions in modern dentistry to enrich this field include
computer assisted design (CAD), computer assisted manufactured (CAM) technology, continuous liquid interphase printing
(CLIP using Carbon 3D) laser dentistry, oral cancer screening (for example, VEL scope) device, dental implant, digital X-
ray, intraoral camera, composite resins, various biomaterials and so on [5-6, 10]. Basically, biomedical engineering is one of
the most evolutionary fields to continuously interface with the best emerging dental technology for the patient's benefit [6].
These dental technologies are the fruits of applying bio-engineering knowledge in the field of dental science and innovative
dental practice.
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Dental practitioners commonly face two important diseases throughout their professional life [11]. These are tooth decay and
periodontal disease. The complex natures of these diseases occur due to bacterial, genetic and environmental factors [11].
Amplifying and analyzing of nucleic acid through the polymerase chain reaction (PCR) uses specific DNA fragments to
detect particular proteins. Using this PCR brings out a remarkable change in dentistry to diagnose periodontal diseases [11-
12]. In biomedical sciences and engineering, the PCR is used to identify various microorganisms, chromosomal disorders,
tumor suppressor genes, tumor associated translocation and analysis of mutation in oncogenes [11]. The application of PCR
in dentistry is used to detect the periodontal carcinogenic pathogens, presence of viruses in host cells, microorganisms in
endodontic infections, diagnosis and prognosis of oral cancer and the estimation of quantity of different microorganisms
[12]. Use of these molecular techniques, like PCR, can allow dentists to understand underlying conditions and to help to
design appropriate treatment protocols for the periodontal disease at the molecular level [11].

Currently, biomedical engineering technology in tissue engineering and bone regeneration has had significant impact in
dentistry. Many bone defects like injury of the bone, periodontal disease and congenital disorders are considered as major
health problems which can be treated with biomedical sciences and tissue engineering technology. Present strategy of tissue
engineering technology is aimed at bone morphogenetic proteins (BMPs), which induce bone formation [13]. On the other
hand, whole tooth regenerative treatment has also been influenced by the application of tissue engineering technology. The
embryonic development and biological analysis of stem cell reveals the physiological function of the tooth. This function has
been improved by the replacement of a bioengineered tooth germ that results a successful eruption of correct tooth structure
in the oral cavity [8, 14]. These remarkable advances provide the gene-based treatment process in the field of dentistry [15].
In the next few decades, genetic engineering will be more effective in dentistry. It will encourage the body to repair itself by
the artificial placement of extrinsic materials [4].

1. CONCLUSION

To conclude, biomedical engineering helps to develop dentistry and has brought a revolutionary change in dental science.
Many new inventions and discoveries are knocking at the door which will open a new horizon to solve dental problems more
easily and effectively. Thus, the collaborative research integration of biomedical engineering is undeniable for dentistry and
has paved the way for future biomedical engineers to contribute more and more in dentistry through research, discovery and
innovative new practice modalities.
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