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ABSTRACT 

Dentists all over the world used to face lot of problems over matters concerning dental occlusion. For years 

dental occlusion had been largely a matter of guess work for the dentists. Articulation paper marks, waxes, pressure 

indicator paste, etc. were the only tools available to access and balance the bite force. These methods do not detect 

simultaneous contact, nor do they quantify time and force. Later with the introduction of the T- Scan technology, 

occlusion analysis was made quite easy and accurate. But in India the T- Scan technology is not as popular as it is in 

other countries, mainly due to its high cost. This paper focuses on manufacturing this device indigenously so that it 

can be used by the dentists in India on a large scale basis. This paper focuses on finding the bite force of a single 

human tooth. A graphical representation of the bite process will be displayed which will compared with the graphical 

representation obtained using T- Scan technology. The occlusal contact is transferred to the computer and presented 

in a dynamic movie format. Thereafter a full colour three or two dimensional graphics can be obtained. 
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1. INTRODUCTION 

Occlusion, in a dental context, means simply the contact between the teeth. More technically, it is the 

relationship between the maxillary (upper) and mandibular (lower) teeth when they approach each other, as occurs 

during chewing or at rest. The conventional methods such as using articulating paper, impression waxes or shim 

shock foils were not accurate enough to carry out the necessary dental processes. In this era of immobile dental 

implants and brittle all ceramic restorative materials more precise occlusal force control is required to ensure the 

longevity of prosthesis. It was Maness who came up with the system of quantitative analysis of the occlusal forces. 

He developed the T- Scan system which is capable to interpret occlusal contact information quantitatively. 

 
Figure.1. Occlusion 

 T- Scan 1 was invented 25 years ago, and since then, the entire system has undergone hardware and software 

revisions such that today T- Scan 3 system is vastly improved over the earliest T- Scan 1 system. 

 
Figure. 2. T-Scan graphical representation of force 

 The figure.2, shows the accuracy with which occlusal analysis can be carried out. The dentist can have a 

proper idea about the process that has to be carried out unlike in the traditional cases where it was mainly a guess 

work.  

 With so much of development in this field, India uses this device on a small scale basis as it is not 

manufactured within the country and buying it from foreign countries makes the device quite expensive. As a result 

of which most dentists use the traditional way to know the occlusion forces and carry out the various dental processes. 

This has led to inaccuracy in the treatment and problems for both the patient as well as the dentist. Thus this paper 

aims at providing the details to manufacture this product indigenously by building a prototype of the T-Scan system. 

The main aim of this paper is to find the bite force related to a single tooth. 
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 This device has several applications such as; 

 Abfraction formation and root recession defects 

 Adhesive and esthetics prosthesis 

 Cosmetic restoration 

 Orthodontics 

 Prosthodontics 

 Temporomandibular disorder 

 The various benefits of this device include; 

 Improved diagnosis 

 Increased quality of care 

 Decreased treatment time 

 Increased comfort for dental prosthetics 

 Reduced risk of implant failure, traumatized teeth etc. 

 Increased referral business from other physicians 

2. MATERIALS AND METHODS 

 The materials used in making this prototype are quite basic and easily available in the market. The materials 

used are as follows 

Sensor: It is very essential that the sensor used in the device has a high range of sensitivity for measuring the values 

accurately. This prototype uses a sensor having dynamic range of sensitivity and is durable.  

 
Figure. 3. FSR 402 

The above figure shows a force sensing resistor or FSR 402 which is used in this prototype to measure the 

bite force of a single tooth. Sensor specifications are mentioned in the table below. 

Table. 1. Sensor specifications 

Actuation force 0.1 N 

Force sensitivity range 0.1 N to 100 N 

Size 7.62 mm in diameter 

Non actuated resistance 10 Mega ohm 

Thickness range 0.2 to 1.25 mm 

Number of actuations 10 million tested (without failure) 

Arduino: Arduino is used to convert the analog values into digital values. It acts like a Firmata driver. Firmata is 

basically a protocol used for communicating with the software on the host computer. 

 
Figure. 4. Arduino Uno 

 The IC used is ATmega328. Following figure shows the pin specifications of the ATmega328 IC. 

 
Figure.5. ATmega328 
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Processing 3 software: Processing 3 software is used for the purpose of providing the graphical representation of 

the pressure applied by each teeth. Processing is an open source software and integrated development environment 

used for electronic arts, new media art, and visual design communities. 

The methodology of this prototype is very simple. The below shown block diagram explains the entire 

methodology implemented in this prototype. 

 
Figure.6. Block diagram of the prototype 

The above block diagram explains the working of this prototype. The pressure is applied on the sensor by 

the tooth. Since it is a Force sensing resistor, the resistance of the sensor reduces on applying the pressure. 5V supply 

is given to one of the terminals of the sensor. Thus on applying pressure on the sensor, there will be change in the 

resistance value which in turn will provide the corresponding change in current value. This current value is fed into 

the arduino where the corresponding voltage value is obtained. 

This voltage value is used in the processing 3 software for calculating the pressure value. The sensor provides 

only change in resistance, but the pressure value is unknown. The following formula for calculating the pressure 

value has been coded in the processing 3 software. 

Omega Technologies have provided a formula that helps us to know the amount of pressure being applied. 

It is seen that voltage and pressure follow a linear relationship. 

Thus it is possible to apply the equation of a straight line in this case, i.e. Y= MX+C,  

Where, Y- Pressure value required, M- Slope of the line, X- Output voltage, C- Offset value. 

The value of M can be calculated from the specifications of the sensor, 

M= (Maximum Pressure sensor can withstand – Minimum pressure the sensor can withstand)/ (Voltage 

range of the sensor). 

The voltage range of the sensor is from 0V – 5V. If the voltage range is taken from 0V – 5V then the offset 

value is 0. If the voltage range is taken as 1V – 5V then the offset value is –M. 

Experimental Setup: The below shown figure shows the prototype. In this design a toothbrush is used. The bristles 

of the brush has been removed completely and the sensor is taped in its place. A long wire has been used to connect 

the sensor to the arduino. Long wire is used so that the toothbrush can be easily used without any physical constraints.  

  
Figure.7. Prototype 

3. RESULT AND DISCUSSION 

As shown in the design, the sensor is connected directly to the arduino. One terminal of the sensor is provided 

with 5V supply and the other terminal is grounded. Thus when pressure is applied onto the sensor the resistance 

changes and the current value also changes. It is to be noted that pressure is inversely proportional to the resistance 

and the change in current value is also inversely proportional to the current value. The below shown figure is the 

simulation result or the graphical representation of this prototype’s output. 

 
Figure.8. Graphical output 
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The above shown figure depicts the pressure value of 16 teeth. As seen in the figure certain bar graphs are 

green in colour and some are red in colour. The normal human bite pressure is meant to be 70 PSI to 80 PSI. Therefore 

by coding in the processing software, the threshold limit is set to 80 PSI. Thus whenever the bite pressure is greater 

than 80 PSI the bar graph turns red. If it is within 80 PSI then the bar graph is shown in green. 

4. CONCLUSION 

This paper shows that it is possible to manufacture the T- Scan device indigenously without the need of 

importing from foreign countries. The basic purpose of this paper is to highlight the fact that development in this 

prototype will lead to large scale manufacture of the T- Scan device in India, which will prove to be a great boon to 

the dentistry field in India. The various applications of the device are as follows, 

 Implant 

 Restorative Dentistry 

 Temporomandibular Disorder 

 Orthodontics 

 Prosthodontics 

 Oral and maxillofacial surgery 
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