
Digital data collection including digital impressions 
and facebows, digital tracing of tooth surface loss, 
digital shade selection, etc., have been used to 

optimize efficiency and patient outcomes. Digital occlusion 
evaluation and bite force measurement is not an exception. 

Bite Force is one indicator of the functional state of the 
masticatory system and is three times greater in posterior 
part in comparison to anterior part of the mouth [1, 2]. This 
force is a function of elevator jaw muscles, number of teeth 
present, condition of the dentition and the patient’s pain 
threshold [1].

Bite Force is generally highest in the molar region. A 
unilateral measurement in the molar region reveals 300-
600 N force, anterior teeth generate 40% and premolars 
generate 70% of the unilateral force in the molar region. 
Bilateral measurements in the molar region are 40% higher 
than the unilateral measurement [1].

Bite Force is greater in adults in comparison with 
children and patients with rectangular craniofacial 
morphology generate higher forces; moreover, skeletal deep 
bite leads to larger forces that open bite [1].

Males and younger patients generate a higher maximum 
voluntary bite force (MVBF) than females and patients of 
advanced age. The age-related correlation decreases as the 
age increases [1].

Low bite force is defined as low forces generated by 
patient as they have teeth together and can lead to difficulty 
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in efficient chewing, effect on quality of life, nutrition and 
choice of foods [3].

High bite forces on the other hand could lead to 
tooth-related, restoration-related and implant-related 
complications and hypertrophy of muscles of mastication [3].

Tooth-related complications can vary from cracked 
tooth syndrome to fractures (i.e., vertical root fracture) 
to tooth-surface loss (wear), mobility and loss of vertical 
dimension of occlusion. Restoration-related complications 
include fracture of restorations, missing restorations, wear 
and loss of vertical dimension of occlusion. Implant-related 
mechanical complications such as porcelain veneer fracture, 
screw loosening, screw fracture or implant fixture fracture 
could also occur. There are no established parameters for 
crown to implant ratio, detrimental bite loads and bone 
quality and volume needed to resist a particular patient’s 
jaw force in regards with implant-related mechanical 
complications [3].

Regardless of the magnitude of bite force, the recorded 
force during maximal clenching can vary based on the 
location of the measurement within the dental arch, number 
of teeth included, use of coverage, splints, and other means 
of protecting teeth and transducers [4].

There are three main modes to identify, quantify, locate 
and assess the bite and forces: conventional (non-digital) 
methods, the T-Scan and the Innobyte. Whichever method 
is used, all measurements should be made with the subjects 
being seated, looking forward and in an unsupported 
natural position.
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Conventional (non-digital) methods include articulating 
paper, shimstock and bite registration material.

The T-scan reveals where and in what sequence the bite 
comes into play and reveals which tooth bites harder and 
when but does not show the absolute value of the overall 
bite strength. 

Innobyte (Kube Innovation) offers a bite force 
assessment technology which measures the overall bite 
force. This device can be used for demonstration of current 
bite force status suggesting a need for treatment to patients, 
can increase treatment acceptance rates in less time, and 
can be used to design and modify appliances to moderate 
bite force and decrease complications.

Demonstration of treatment to patients could be 
facilitated by visualization of occlusal related numbers by 
patient leading to an interactive treatment planning session. 
Patients would also have the opportunity to compare bite 
forces generated with different treatment options. 

Increase in treatment acceptance can be anticipated 
since treatment outcomes can be visualized.

Innobyte can also help to design and modify prostheses 
and appliances. The assessment of the overall force can lead 
to modifications in treatment to optimize the forces for a 
particular restoration; moreover, occlusal schemes can be 
altered to harmonize bite force.

Innobyte can assist in many clinical scenarios, some of 
which are stated as follows:

Communicate prognosis of teeth with 
compromised ferrule: 

Teeth with compromised sound coronal tooth structure of 
questionable ferrule present as a prosthodontic challenge. 
Ideally 1.5-2 mm of circumferential ferrule is desired. 
Often times, teeth present with less-than-ideal ferrule 
on one or few walls and clinicians need to use their best 
judgement to decide whether to maintain or remove these 
teeth. One of the most important determinant factors in 
assessing the prognosis of such teeth is the estimated bite 
force [5]. Innobyte can be used to measure the bite force and 
determine the prognosis of teeth with compromised ferrule 
with more accuracy.

Communicate the need for an implant or 
tooth-supported overdenture: 

Completely edentulous patients present with a significantly 
compromised bite force and this can be demonstrated to 
them via the Innobyte. Chewing efficiency and maximum 
bite force increase significantly with bar or tooth-supported 
overdentures compared to complete dentures [6].

Communicate the rationale for a 
particular material chosen for full-
coverage restorations: 

Different materials which can be used for fabrication 
of full-coverage restorations have different compressive 
and tensile strengths. The balance between strength, 
bonding characteristics and esthetics may be a challenge 

Fig. 1 Fig. 2
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at times. Occlusal forces generated by the patient may be 
an important indicator of the amount of required tooth 
structure removal, restorative material thickness and the 
material used for full-coverage restorations [7].

Decide and communicate the rationale for 
number and size of implants:

High bite forces and coarse diets can exert substantial off-
axial loads to dental implant-supported prostheses which 
may lead to mechanical complications such as component 
or implant fractures. There may be a negative effect on 
osseointegration as well [8]. The decision regarding the 
number and sizes of implants that should be used to restore 
a partially or completely edentulous patient should not 
be an arbitrary one. One indicator to help in this clinical 
decision would be the occlusal forces that the patient is 
able to produce. In patients with higher occlusal forces, 
larger diameter implants and occlusal schemes that protect 
implants from excessive off-axial forces should be planned. 
Larger diameter implants accept the same load magnitude 
against the supporting bone but the load is dissipated 
over a large osseous surface area; hence, they are more 
appropriate in high load areas or in patients who generate 
large bite forces or have significant dietary offensives [8].

Decide and communicate the rationale for 
position of implants:

The position of implants in the arch may affect the 
magnitude of force to which they are subjected. Anterior 
implants are under 1/3 the load of posterior implants and 
measurement of bite force generated by the patient may 
be an effective indicator of how to strategically plan the 
location of the implants.

The above clinical questions and many more can be 
more efficiently and accurately answered with the use of 
the Innobyte.

The Innobyte kit contains three items: the reader/device, 
mouthpiece, connecting cable. The mouthpiece is inserted 
into a protective cover since the mouthpiece itself cannot be 
sterilized (Fig 1).  Bite force measurement takes place when 
the patient bites on the mouthpiece. The central incisors 
are set against the central guide and the patient is asked 
to bite the mouthpiece as hard as possible for 1-2 seconds 
(Fig 2). Taking multiple measurements for adequate data 
collection is recommended. Instant results can be visualized 
on the device. The bite force measurement chart can then 
be used to interpret the results and communicate them to 
the patient (Fig 3).

The total bite force generated by the patient can be 
effectively increased by multiple interventions. Transitioning 
from an old complete denture to a new denture with 
optimized vertical dimension of occlusion, new prosthetic 
teeth and optimal occlusal scheme or to an implant over 
denture with improved stability, support and retention 
can lead to an increase in bite force. Also, a full-arch 
fixed implant-supported bridge will provide significantly 
improved stability, support and retention in comparison 
with a complete denture which can lead to optimized bite 
force production. These can be communicated to patients 
so that informed decision making is facilitated. 

Innobyte is a very accurate and practical tool, and its 
use is time efficient as the bite force number is visualized 
in a timeframe of less than 30 seconds. It is easy to use 
with no specific training and can lead to improved patient 
outcomes. 

Fig. 3 Fig. 4
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