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Summary 
 
There is elaborated the theoretical substantiation 
of the complex structural and functional analysis 
of teeth’s hard tissues, irremovable orthopedic 
constructions with using acoustic defectoscopy, 
due to which there are broadened the possibilities 
of histomorphometric and biomechanical 
investigations, their accuracy and efficiency are 
increased, and it became possible to reproduce 
the obtained data. Urgency of the topic. 
Nowadays, thanks to the intensive introduction 
of innovational technologies in dentistry, the 
elaboration of scientifically substantiated 
foundations of complex structural and functional 
analysis of teeth’s tissues, irremovable 
orthopedic constructions, the elaboration of new, 
efficient methods of diagnostics are the urgent 
tasks of modern dentistry. There exists a series of 
scientific publications about the usage of high-
frequency focused ultrasound for finding non-
uniformities, micro-pores, detachments, cracks, 
cavities in the places where materials of different 
origin are connected; these methods are used in 
automobile industry, electronics, cosmic 
industry, etc. However, in spite of the same task 
(to find micro-defects in the place where 
materials are connected), similar methods were   

 
 
not used in dentist investigations. Due to the 
above-mentioned statements, our aim was to 
elaborate the physical and mathematical 
substantiation of using the acoustic defectoscopy 
for complex analysis of the structure and 
physical properties of teeth’s hard tissues.  
Materials and methods of investigation. 
Ultrasound is a kind of radiation, which 
penetrates the substance and interacts with it; 
therefore, it has a broad spectrum of usage (in 
particular, in medicine). Since a sound is a wave, 
then for describing the sound (ultrasound), the 
same parameters, which characterize a wave, can 
be used, namely: 

1. Oscillation frequency. 
2. Wavelength. 
3. Wave period. 
4. Propagation velocity in the medium. 
5. Oscillation amplitude. 
6. Oscillation intensity. 

The velocity of the sound (ultrasound) 
propagation is determined by the density and 
elasticity of the medium. The sound velocity 
increases when the elasticity increases and vice 
versa. The sound velocity increases when the 
medium density decreases and vice versa. 

 
The ultrasound propagation velocity Vultra, its frequency and wavelength are connected with the relation 
Vultra=νλ. Thus, Vultra is constant for every medium, then ν and λ are reversely proportional to each other. 

For teeth, in accordance with Bammer’s data, 
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The sound velocity increases when the amount of 
the structural protein (collagen) increases, and it 
determines quite high sound velocity for sinews, 
cartilages, bones and teeth. When passing 
through the medium, the ultrasound intensity 
decreases due to the following factors:  

(1) attenuation; 
(2) absorption; 
(3) diffusion. 

Absorption causes irreversible turning of the 
wave energy into heat and, as a result, the 
medium temperature increases. The main 
contribution into the absorption of ultrasound in 
tissues (except osteal ones) is made by molecular 
relaxation, whose essence consists in the fact that 
the temperature fluctuations, connected with the 
wave, cause periodical changes in the molecules 
configuration. The frequency dependence of 
absorption will be between the linear ν and 
square dependence ν2. Higher amount of protein 
(especially structural one, such as collagen) or 
lower amount of water in the tissues leads to 
greater absorption of ultrasound.                                                          
 
 
 

Results of the investigation and discussion. In 
the process              of our investigation, there 
was found out a close interaction of acoustic 
parameters with the mechanical properties of the 
substance. Owing to this fact, the investigations 
made by means of an acoustic defectoscope make 
it possible                         to compare the 
microstructure of a pattern with the local values 
of mechanical indications (the Young module, 
shift module, the Poisson quotient), which can be 
used for the complex non-destructive morpho-
mechanical analysis                    of teeth’s hard 
tissues. Acoustic defectoscopy makes it possible 
to find the following defects: adhesion violation, 
detachments, micro-cracks, pores, outside 
admixtures, deviations from the normal thickness 
of the layer in multilayer systems and covers, 
technological deviations of dimensions. 
Conclusions. The scientifically substantiated 
acoustic and microscopic method makes it 
possible to make complex non-destructive 
morpho-mechanical analysis of mineralized 
tissues, and it makes the preconditions for further 
scientific and practical investigations in dentistry. 
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