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Zirconium dioxide is known for its high-quality mechanical characteristics, such
as high flexural strength and fracture resistance, which allows to introduce it into the
bioengineering industry. On the basis of domestic and foreign studies [1-2] it was
revealed that such a component as zirconium dioxide can be used as one of the
components in the manufacture of biomaterials. The works of famous scientists
[3-4] described the manufacture of materials based on zirconium dioxide for dental
purposes and joint prosthetics. However, according to statistics, there is no data to study
the compatibility of the "human" environment and the implant in order to ensure the
minimum value of the coefficient of friction with and without lubricant.

In another case, a material is required that would provide high hardness under
alternating loads, which occurs when the material is implanted into the jaw cavity.
Such requirements could be met by a new material with a certain concentration of
zirconium dioxide, using nanotechnology.

Therefore, the relevance of this issue and the solution of problems will be aimed
at the development of a new material based on zirconium dioxide for bioengineering
applications.

Features of this material and its quality, which will comply with international
standards ISO 13485, ISO 9001: 2000, are only possible with improved metrological
assurance of the ingredient composition of this material.

International Standard 13485: 2003 (ISO 13485: 2003) complements the technical
requirements for products, whereas Directive 93/42 / EC of the system of quality ISO
9001: 2000 defines the purpose of medical products, which include the replacement,
modification, or the anatomy of support or physiological process. International
standard ISO 15223-1: 2007 imposes requirements directly on the labeling itself on a
medical device, and EN 45502-1: 2010, Active implantable medical devices - Part 1:
General requirements for safety, labeling and information provided by the
manufacturer.

Method of elektroconsolidation [6] allows creating a material that will meet the
standards specified above, which is an essential criterion for the development of
modern production of biomaterials. Moreover, this method makes it possible to
control the shrinkage of the material during sintering, which makes it possible to
produce products of a precise shape. This method makes it possible to reduce the
allowances for further machining of the resulting products.
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Thus, the electroconsolidation method is an effective method for the development
of the material based on zirconium dioxide for bioengineering applications, which
will meet the requirements of a number of international standards.
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OnHUM 3 HANUOUIBII MEPCIIEKTUBHUX CIOCOOIB 3HAYHO MIABHUINUTH JIOBIOBIYHICThH
METaNTiB 1 CIIaBiB € e(eKT OpraHizaiii CTpyKTypH Ta BIACTHBOCTEH nedopMOBaHOTO
MIKp0oOO'eMy TIOBEpPXHi IMiJl BIUIMBOM 3O0BHINIHIX YMOB TepTs (HABKOJUIIHHOTO
CepeNoBHUIlA, TUCKY, TEMIEPATYPH, IIBUAKOCTI BIIHOCHOTO PyXy MOBEPXOHb, CKIAAY
1 BIACTUBOCTEH KOHTAKTHUX MaTepialliB, iX 3a3dalieriib CHOPsIMOBAHOI 3MIHH), SKE
PU3BOAUTH JIO SBHINA BHOOPUYOTO NMIEPEHECEHHS i 4ac TEPTS.

Bubopue nepeHeceHHs - 1€ BUJ KOHTAKTHOI B3a€EMO/IIT IPU TEPTI, IKUI BUHUKAE B
pe3yabTaTi TOTO, IO HA TOBEPXHI TEPTS BIMOYBAETHCS KOMIUJIEKC MEXaHIYHUX Ta
XIMIYHHMX MPOLIECIB, 10 MPU3BOIUTE A0 (POPMYBaHHS CHUCTEM aBTOKOMIIEHCALIll 3HOCY
Ta 3HWKEHHS TEPTS.

Ha#ioinpin xapakTepHOI € CHCTeMa YTBOPEHHS 3aXHCHOT MOBEPXHEBOI IITIBKH, B
SKI TIpU TEPTi, 3aBASKH MEBHOMY CTPYKTYPHOMY CTaHY, PEali3yeEThCs MEXaHi3M
nedopmariii, 11O  npoTikae 0e3  HAKOMWUYEeHHS  JePEeKTIB  CTPYKTYpH,
0 00YMOBIIO€ PYWHYBaHHS MaTepiany

Bimomo, 110 okcuau MeTaniB MarTh 3HAYHUM BIUIMB Ha mporec TepTs. [1ig yac
TaKoOro MpOIECy BiAOYBAETHCS 3MIIIHEHHS IUTIBKH, MPO HIO0 CBIIYUTH MIABUILECHHS 1i
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