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?Kharkiv National University named after V.N.Karazin (Kharkiv)
3Radom University of Technology and Humanities (Radom)

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 1SO 13485, 1SO 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 1SO
9001: 2000 defines the purpose of medical products, which include the replacement,
modification, or the anatomy of support or physiological process. International
standard I1SO 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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Ukrainian State University of Railway Transport (Kharkiv)

OnHYM 3 HANOUIBII MEPCIIEKTUBHUX CTMOCO0IB 3HAYHO IMIABUITATH JOBIOBIYHICTD
MeTaliB 1 cIiaBiB € eeKT opraHizailii CTPYKTypH Ta BIACTUBOCTEN J1e(OPMOBAHOTO
MIKpooO'eMy TIOBEpXHi IiJl BIUIMBOM 3OBHINIHIX YMOB TEPTS (HABKOJIHMIIHBOTO
CepelloBHIIa, TUCKY, TEMIIEPATypH, MIBUIKOCTI BITHOCHOTO PYXy MOBEPXOHB, CKIATY
1 BIACTUBOCTEH KOHTAKTHUX MaTepialiB, iX 3a3/ajeriib CHPSIMOBAHOI 3MiHH), SKE
MPU3BOAUTH /IO SIBUINIA BUOOPUYOTO IEPEHECEHHS i/l Yac TepTs.

Bubopue nepeHeceHHs - 1€ BU KOHTAKTHOT B3a€EMO/I1i IPH TE€PTI, IKW1 BUHUKAE B
pEe3yNbTaTi TOTO, MO HAa TIOBEPXHI TEPTS BIMOYBAETHCS KOMIUIEKC MEXaHIYHUX Ta
XIMIYHHUX MPOIIECiB, IO MPU3BOAUTH 10 (HOPMYyBaHHS CUCTEM aBTOKOMITIEHCAIlIl 3HOCY
Ta 3HWKEHHS TEPTS.

Haii6inpin xapakTepHOIO € CHCTeMa YTBOPEHHSI 3aXMCHOI MMOBEPXHEBOI IUTIBKH, B
AKIA TIpU TEPTi, 3aBIASKH MEBHOMY CTPYKTYpHOMY CTaHy, PEalli3ye€ThCS MEXaHI3M
nedopmarii, 1o  OpoTikae  0e3  HAKOMWYEHHs  JeQEeKTIB  CTPYKTYpH,
110 OOYMOBIIIOE PYWHYBaHHS MaTepianty

Bigomo, mo okcuam MeTaaiB MalOTh 3HAYHMM BIUIMB Ha mpoiiec Tepts. Ilim gac
TaKOTO TPOIIECY BIAOYBAETHCS 3MIIHEHHS IUIIBKH, PO IO CBIAYUTH MIABUINEHHS il
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