
Thermoplastic polyurethane materials for non-rejected medical 
implants are being tested in Moscow 

    The project is carried out within the framework of a grant Russian 
Science Foundation 

    Moscow doctors at Central Research Institute of Traumatology and 
Orthopedics named after N.N. Priorov conduct experiments with metal 
materials for bioimplants created by technology of Tomsk Polytechnic 
University. 

    Doctors implant metal disks made of BT6 alloy (titanium, aluminum, 
vanadium) with a calcium-phosphate coating in laboratory rats, which is 
applied by polytechnics using high-frequency magnetron deposition. 
This technology allows Tomsk scientists to make materials that are 
almost identical to human bone. Implants with such a coating are less 
likely to be rejected by the body and take root better. 

 To create materials for implants, the research team of the Technology 
Center of the Institute of Physics and Technology of the university uses 
additive technologies using electron beam melting. That is, the implant 
can be completely printed on a 3D printer. At the same time, scientists 
can make the material porous by setting the pore size. This makes the 
material more like bone tissue. 

  Then a thin calcium-phosphate coating of plasma of a high-frequency 
magnetron discharge is applied to the material. This is the main know-
how of polytechnics. The surface is rough at the nano and micro level, 
thereby increasing the implant with biological tissues. 

  To create materials for implants, the research team of the Technology 
Center of the Institute of Physics and Technology of the university uses 
additive technologies using electron beam melting. That is, the implant 
can be completely printed on a 3D printer. At the same time, scientists 
can make the material porous by setting the pore size. This makes the 
material more like bone tissue. Then a thin calcium-phosphate coating of 
plasma of a high-frequency magnetron discharge is applied to the 



material. This is the main know-how of polytechnics. The surface is 
rough        at the nano- and micro-level, thereby increasing the implant 
with biological tissues. 

  BT6 alloy is the most common material for medical implants in the 
world. However, vanadium and aluminum in its composition have a 
harmful effect on a living organism. Our coatings significantly increase 
the survival rate of the implant. 

 

   To date, we are the only ones using the method of high-frequency 
magnetron sputtering to apply coatings that modify the properties of 
metallic mesh materials in Russia. 

   The calcium-phosphate compound is present in the bone tissue  by 
itself  and the coating of the same elements does not cause a rejection 
reaction and accelerates the regeneration processes,"- says Maria 
Surmeneva, senior researcher at the center, project manager under a 
grant from the Russian Science Foundation. 

   Scientists have made small disks with a diameter of 10 mm with pores 
of different sizes from the BT6 alloy with a calcium-phosphate coating. 
They are implanted in laboratory rats to find out how the body reacts to 
the material in  Moscow center. 

    In parallel, the research team of the center is looking for other alloys 
that would be superior in their properties to BT 6. It is very elastic and 
firm. And this is its main drawback, because very hard, elastic, but not 
very plastic materials cause a rigid transfer of loads to the bone. In this 
case, the destruction of the bone in the area of excessive stress is 
inevitable. 

   "We chose the following alloys: titanium-zirconium, titanium-
niobium, titanium- 



zirconium-niobium. They have a smaller modulus of elasticity, so they 
will be closer in elastic properties to bone tissue than  BT6," the 
researcher adds. 

   Now we are modeling implants made of new alloys, which will be 
printed by our undergraduates and graduate students. Our Swedish 
colleagues from the University of Central Sweden will help us with this. 
This is one of the world's centers for additive technologies  and they 
have all the necessary equipment. Last year, our student Ekaterina 
Chudinova on a scholarship of TPU "PLUS" already had an internship at 
this center, she got acquainted with colleagues and equipment."  


