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Abstract.  
The present review describes a multitude of mechanical chewing type of simulators that are able to reproduce 

the movements of mandible in different dimensions and also to prevent the harmful forces that can exerted 

during mastication after the prosthetic rehabilitation treatment. The aim of this work was to validate, the 

described device, which can be used to test the ability of different restorative prosthetic treatment to withstand 

stress by using this devices that can make a significant difference and in this context to consider  the masticatory 

robot in a  «must » for our goals in the complex process of  intraoral rehabilitation. 
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Introduction 

   The novel ADM- ,simulateurs 

apparatus,facilitated implementation of the 

masticatory and further facilitated a better 

imitation of the mandible interaction that 

eventually could  helped record more 

realistic load occlusion-testing data. In 

opposition   with the focus of earlier 

devices efforts ,where mandible motion 

was accomplished by mach more simplist 

means,the he current devices are  focused 

on force transmission between interacting 

bodies with minimal motion manipulation 

(1). However, the similarity of motvement 

is improuved and the results in prosthetical 

treatment reconstruction is   superior 

performed . The only important thing that 

matters is the competence and ability of 

the practitioners but also the existence of 

the premises in the economic criteria. 

  The clinical examination of the 

temporomandibular dysfunctions from 

pacients with temporo-mandibular 

desorders and not only, regards the 

identification of occlusal disharmonies, the 

nature of muscular hyperactivity and the 

presence of signs/symptoms of 

temporomandibular joint dysfunctions. 

The specificity and sensitivity of 

paraclinical methods, tomography, model 

study, CT radiographs, like a good 

diagnostic and a correlation between the 

cusps slope and condile movement 

represent indices that are going  to be used 

in the process of choosing and applying 

investigation methods and a good 

rehabilitation complex treatment (2). 
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Thus, in order to perform the paraclinical 

examination of some reports of the study 

models ,as close as, possible to natural, 

various devices were made to reproduce 

the movements of the mandible in relation 

to the jaw.    Their realization and 

construction, the prototype is based on one 

of the theories of dynamic occlusion-

cylinder theory, sphere theory, Jankelson's 

theory.                                                                                                                                                     

On the type of construction, they can be 

classified into « mechanical simulators » 

and «electro-mechanical simulators». In 

turn, the simulators can be simple or 

computer-programmed and ending with 

the latest types of articulators.                                                                    

The development of ADM type simulators 

was done in parallel with the elaboration 

of various theories on occlusion, as well as 

depending on the description of 

mandibular movements.                                                                                                                                      

Thus, in 1744, Ferre in supports the 

concept of a rotation axis at the level of the 

mandible, all opening and closing 

movements being simple rotations.                                                                        

Based on this principle, Gariot proposed in 

Paris in 1805, a gypsum occlusion (in fact 

a distal occlusion key), which allows to fix 

the static reports existing between the two 

arches.                         In 1840, James 

Cameron presented a device for mounting 

artificial teeth, at which the models were 

fixed on a stand, which allowed only 

opening-closing movements and is 

considered to be the precursor of the first 

hinged shutter, which reproduced only the 

opening-closing movement, can be set in 

the position of maximum intercuspidation 

(IOM) and DVO (vertical occlusion 

dimension).(3-6).                                                                                                  

There are several attempts to classify 

ADM simulators, the best known being the 

one developed by Navarro: (1) non-

programmable articulators; (2) partially 

programmable articulators; (3) 

programmable articulators.                                                                                              

After a classification usable by Major M. 

Ash and Sigurd P. Ramfjord and by Gotz 

Siebert the articulators can be grouped 

into: (1) simple articulators; (2) 

articulators with medium values, non-

programmable values; (3)partially 

programmable articulators ;and (4) 

individual articulators, fully 

programmable.                                                                                                  

According to Ash and Ramfjordse, they 

consider that the groups of partially 

programmable and fully programmable 

articulators can be included in the same 

category of "programmable articulators", 

because no simulator can be completely 

programmable.                                                                                                                             

Thus, within the simple articulators in 

which the geometric dimensions are fixed, 

non-adjustable it is part: the occluder that 

reproduces only the opening-closing 

movement and with its help can be 

established and reproduced (IOM) the 

maximum intercuspation and (DVO) the 

vertical occlusion dimension. Practicaly it 

consists of two arched arms and a middle 

part that joins these arms; the two dental 

arches are fixed on the two arms in order 

to study the occlusal plane.                                                                                                                      

 

 
 

Figure 1.Ocludors-  images from « Clinical Basis Of Dental Education» «Mihail Kogalniceanu», Iasi. 

 

Another approach in the literature said, that ,after knowing the main characteristics 
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we can divide it as follows: (a) in terms of 

performance:  occlusion keys; ocluders; 

non-programmable articulators; partially 

programmable (semi-adaptable) 

articulators; fully programmable or 

adaptable (individual) articulators; (b) 

anatomically: arcon; non-arcon; (c) from 

the physiological point of view: 

anatomical; arbitration;  

    Medium articulators, in general , are 

simple devices, located on a stage 

immediately above the occlusors, which 

can perform opening, closing, propulsion, 

latero pulse movements.            Its are built 

on the basis of fixed, medium parameters, 

obtained on the basis of records in a large 

number of patients. Known and used in 

practice being: Gysi- simple articulator, 

having as components: an upper arm, a 

lower arm, an occlusal orientation plane; 

    The Artex articulator type S, is part of 

the newer articulators, having the slope of 

the articular tubercle curve, with an 

inclination of 30 degrees (fixed value), 

compared to the Camper plane. Most 

articulators with medium values have 

marks on which an elastic stretches, after 

which the plane of occlusion is oriented 

and which is parallel to the lower part of 

the articulator respectively with the work 

top. The articulators also have a pin for the 

position of the intersection point, and the 

inclination of the incisal plate is 10 

degrees. 

           Partially programmable articulators 

presents a higher degree of improvement 

than the average articulators, allowing to 

obtain prosthetic parts with a superior 

functional and aesthetic integration.                                                                                                                              

The partially programmable articulators 

present the possibility to individualize 

certain parameters (never all), such as: 

inclination of the slope of the articular 

tubercle; distance from the retro-incisive 

point to the axis of pure rotation (hinge 

axis); the value of the Bennett angle etc.                                                                                                                                                               

Exist a variety of partially programmable 

articulators have appeared, including the 

following: the NOR articulator (Natural 

Occlusal Relator), which allows the three-

dimensional recording of the fundamental 

movements in toothed subjects, partially 

edentiate and totally edentate.                                                                                                                                  

The principles of the NOR system consist 

in the restoration of both static and 

dynamic occlusal reports, within the oral 

reconstructions satisfying the desire for a 

quick and harmonious integration, without 

requiring functionalization on the finite 

apparatus. Based on the reproduction with 

the highest possible accuracy of the 

specific physiology of each patient. To 

follow the muscular physiology, 

responsible for the mandibular dynamics 

and the adaptation of the mandible to the 

maxilla, the reference points of the maxilla 

are taken into account: the alveolar 

process, the anterior palatine canal and two 

posterior points, placed retrotuberosity. 

Mandibular bone , mobile due to the 

muscular play, it also has as a stable 

element the bone of the alveolar process. 

The reference points of the mandible are: 

the maxillary plane, which unites the 

backward incisive papilla with the two 

retrotuberositary zones, the maxillary-

parallel to the bipupillary line and the 

alveolar process mandibular-parallel to the 

maxillary. The essential element of the 

recording is represented by the closing of 

the mandible in maximum 

intercuspidation. The mandible performs a 

rotational movement up to the last 3-4 

mm, when the condyles are already in the 

glenoid cavities, the movement being 

terminated by traction on these last 

millimeters, which corresponds to 

clearance occlusal (free speech space), 

valid for normal subjects.  

This system consists of two large parts, 

one clinical and one laboratory.                                                 

The clinical part-intended for recordings, 

consists of two clinics-pantographs (upper 

and lower) and the laboratory part-also 

consists of two  lab-pantographs and an 

articulator: an upper lab-pantograph on 

which the maxillary model will be 

mounted with the help of a positioning 
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device; a lower lab-pantograph for the 

lower model and the three cups with their 

recordings in acrylic resin and finally, a 

NOR articulator with a horizontal plate for 

the maxillary model and the upper lab-

pantograph, as well as the lower part called 

"artisphere", because it has a spherical 

joint, able to move in all three spatial 

planes and will receive the lower lab-

pantograph coupled with the mandibular 

model. Vertical stem of the artisphere it 

will be mounted so as to leave free the 

mobility of the artisphere, which will make 

possible the reproduction of the 

mandibular movements.  

                The SAM articulator being 

regarded as part of the semi-adaptable 

articulators in daily practice poses the 

problem of reproducing the characteristics 

of the condylar displacements, whether 

they are protrusion or lateral movements, 

being one of the essential components of a 

correct technical realization of the 

prosthetic restorations perfectly integrated 

at the level of stomatognat system.                                                                                     

The use of the simulator eye is 

indispensable- its use in the prosthetic 

stage allows the elaboration of prosthetic 

works that willrender the functionality and 

the aesthetic aspect of thepatients, being 

excluded obtaining exact, functional 

relations between the two models only by 

manual assembly or by other empirical 

methods (key of gypsum, occlusion).                            

The components of the SAM articulator 

are the following: upper arm, lower arm, 

mounting plate fixing screw, incisal rod, 

incisal rod gradations, incisal adjustment 

fixing screw, incisal fixing screw to the 

articulator arm, incisal plate, screw for 

fixing the incisal plate at the arm of the 

articulator, support foot in the back 

position of the articulator, articular boxes, 

screw for fixing the condylar slope, 

indicator device and adjustment of the 

protrusion, screw for fixing the protrusion, 

fixing device in the centric relation, device 

indicator and Bennett angle adjustment, 

Bennett angle fixing screw, condylar slope 

insert,  centric relation device fixing screw, 

Bennett angle insert, condylar sphere 

fixing flap in centric relation.                                                                            

In prosthetic clinic from  Clinical Basis Of 

Dental Education» «Mihail 

Kogalniceanu», Iasi, we have a sample of 

the  SAM 2px articulator . 

\ 

 

 
 

Figure 2.The SAM 2px-articulator -  images from « Clinical Basis Of Dental Education» «Mihail 

Kogalniceanu»,Iasi. 

 

               

The FAG type articulator is part of the 

light weight semi-adaptable anatomical 

articulators with a simple handling 

mechanism which makes it sensitive in all 

occlusal rehabilitation situations. It allows 

the mechanical and exact reproduction of 

the fundamental movements of the 

mandible (laterality and propulsion) with 

the possibility of adjusting by average 

values of the condylar slope and the 

Bennett angle. The constructive 

characteristics of the articulator comply 

with the general scheme of these 

instruments: an articular system, two arms, 
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a frontal system for adjusting the vertical 

dimension, horizontal incisor plate. The 

Protar articulator type is actually a system 

with two variants so the lower parts of 

these articulators allow the adaptation of 

an upper part with medium (fixed) values 

in which the lower arm is common, being 

identical for all articulators, the upper arm 

being interchangeable. 

 

 
Figure 3. Partially programmable articulators- images  from « Clinical Basis Of Dental Education» «Mihail 

Kogalniceanu», Iasi. 

 

   We can conclude that for ideatic an  the 

fully programmable articulators must meet 

the following conditions: 

1. the instrument must have a horizontal 

transfer axis and maintain the models in 

the correct horizontal relation, related to 

this axis; 

2. the intercondylar distance is adjustable; 

3. it must allow the three-dimensional 

adjustment of the slope of the articular 

truberculum, in order to be able to 

reproduce its shape and inclination, 

according to the data recorded in the 

patient; 

4. be able to reproduce the exact value of 

the Bennett angle and the condylar guide 

in the lateral motion; 

5. be constructed so as to accept a 

reference plan to the upper arm in order to 

be able to transfer the recorded numerical 

values to the patient; 

6. throughout the use must maintain the 

constant RC registered in the patient; 

7. be rigid, allowing the free function of 

artificial soft parts; 

8. the vertical relationship of the models is 

kept constant with the help of a vertical 

front stop (previous orientation rod), 

associated with a completely adjustable 

incisal plate. 

 

All these conditions can only be met by a 

complex, adaptable articulator.                                                       

In parallel with the evolution of 

articulators, there was also the evolution 

and integration of virtual reality 

technologies in dentistry.  

One of the applications of virtual reality in 

medicine is represented by computer aided 

design (CAD) technologies. Recently, 

there have been considerable technological 

improvements in CAD / CAM technology, 

including the development of new 

materials, the implementation of the virtual 

articulator, the improvement of scanning 

and milling methods or three-dimensional 

printing (8). 

Moreover, in another study targeting the 

accuracy of occlusal contacts obtained 

from capturing three-dimensional images, 

it was  concluded  that virtual models have 

a disposition of occlusal contacts similar to 

those obtained by trans illumination of 

occlusal records, considered as the gold 

standard in identifying occlusion (9).                                                    

Solaberrieta et al. analyzes the accuracy of 

the occlusal contacts obtained at the level 

of the dental models digitized by means of 

a three-dimensional industrial scanner 

(ATOS Compact Scan 5M; GOM GmbH) 

and three reverse engineering software 

(reverse engineering) and concludes that 

the virtual occlusion is more accurate than 

the one obtained by physical techniques 

(10-14).                                                                                                                                

The accuracy with which the virtual 

articulators render the occlusal situation of 

the patient is also influenced by the 
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accuracy of the methods of recording and 

transferring the patient's clinical situation. 

Currently, the most used method is to 

digitize the models mounted in a 

mechanical articulator, which involves 

several working steps that may involve 

errors. (15-20)             The research 

focuses on finding faster, more accurate, 

reproducible, digital solutions for the 

recording of the occlusal situation of the 

patient. Thus, studies on the ability to 

replicate the occlusal contacts of the study 

models mounted following the virtual face 

arc recordings show that the adjustments 

made after the virtual recordings reproduce 

in 89.47% of the cases the patient's 

occlusion (21-25). 

 

 

 

 

Conclusion 

A finished prosthetic work, which in the 

articulator presents correctocclusal 

relations, inserted in the patient's buccal 

cavity, no longer meets these criteria, 

appearing divergent with the laboratory in 

an attempt to find the reasons for the 

mistakes. Next to specific fingerprints 

regarding the shape, color of the teeth and 

certain mandibular cranioparameters, as 

essential information necessary for a 

reconstruction, among which we mention 

the determination of the inter arcadic ratios 

and the recording of the jaw position with 

a facial transfer arch. Knowing these facts, 

we must conclude that it is not possible to 

build or reproduce relationships or 

movements an alogous to those of the 

patient in the articulator, only by fitting the 

models based on a facial arch registration 

as a basic information. 
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