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AHHOTanuA

AnmuTHBHOE TTPOU3BOACTBO (3D-1euaTsh) Mpon3BeNo PEBONIONMIO B CO3aHUN MEPCOHATN3UPOBAHHBIX MEIUIINHC-
KHX UMIUTAHTATOB, TIO3BOJISISL YUNTHIBATH YHUKATGHYIO aHATOMHUIO TIAIMEHTA. Y CIeX TaKUX MMITIaHTaTOB OIpeJieis-
€TCsl COOJTFOJIEHUEM CTPOTOro KOMITIIEKCa B3aUMOCBS3aHHBIX TPEOOBaHH: OMOJIOTHYECKOi 0€30IaCHOCTH, MEXaHH-
4ecKoi (PyHKIIMOHATLHOCTH M CIIOCOOHOCTH K WHTETpAIWK C )KUBBIMH TKaHSIMHU. B NaHHOW cTarhe MpOBOIUTCS
KOMIUIEKCHBIH aHaAIN3 KITFOUEBBIX aclleKTOB IPOM3BOJICTBA UMITIaHTaToB MeTozioM 3D-nevarn. PaccMmarpuBarorcs
OCHOBHBIE KJIACCHI MAaT€PUAJIOB — OMOCOBMECTHMBIE METAILIIBI (THTAHOBBIE CIUIABBI), CYTIEPKOHCTPYKIIOHHBIE MTOJIH-
mepbl (PEEK) n 6ropasnaraemsie nonmiumepsl (PLA, PCL) — ¢ To4ku 3peHHst UX COOTBETCTBUSI MEXITyHAPOIHBIM
craggapram (ISO 10993), mexaHWYEeCKUX CBOWCTB M CIIOCOOHOCTH K ocTeomHTerpanuu. [lompoOHO ormcaHbl
BeAyIIHME TEXHOJIOTUH aaauTHBHOro npon3BoacTea (SLM/SLS, SLA/DLP, FDM), ux BO3MOKHOCTH, OTPaHHUYCHUS
1 00acTu mpuMeHeHus B Meauiiuae. Oco0oe BHUMaHHE YACICHO KPUTHUCCKH BaXKHBIM 3TariaM IOCTOOpaObOTKH,
CTEpWIIM3AINHU M KOHTPOJISI KadeCTBa TOTOBBIX M3/IENHH, BKITIOYAs UCIOIb30BaHue 3D-CckaHNPOBaHMS, MUKPOKOM-
netoTepHoi ToMorpadum (Mukpo-KT) 1 koopamHaTHO-M3MepuTenbHBIX MammH (KMM) ayis Bamaarnm reoMeTpH-
Yeckoil TouHocTH. CTaThs MOYEPKUBACT, YTO BHIOOP MaTepualia U TEXHOJOTUH He SIBISIETCS] YHUBEPCATBHBIM, a
MIPECTaBIAET COOON MHKEHEPHBIM KOMITPOMHCC, OCHOBAHHBIA Ha KOHKPETHBIX KIMHUYECKHUX 3afadax, Tpe0o-
BaHMAX K JIOJITOBEYHOCTH MMIUTIAHTA W JEHCTBYIONMX PEryIIITOPHBIX HOpMaTHBaX. OnpeeNeHbl epCeKTHBHBIE
HaITpaBJIEHUs Pa3BUTHS OTPACIH, BKITFOUAst CO3JaHUE «yMHBIX» OMOMAaTEpPHUAIIOB ¥ THOPUIHBIX KOHCTPYKITHH.
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Abstract

Additive manufacturing (3D printing) has revolutionized the creation of personalized medical implants, enabling the
accommodation of a patient's unique anatomy. The success of such implants is determined by adherence to a strict
set of interrelated requirements: biological safety, mechanical functionality, and the ability to integrate with living
tissues. This article provides a comprehensive analysis of the key aspects of implant manufacturing using 3D printing.
The main classes of materials — biocompatible metals (titanium alloys), superstructural polymers (PEEK), and
biodegradable polymers (PLA, PCL) — are examined in terms of their compliance with international standards (ISO
10993), mechanical properties, and osteointegration potential. Leading additive manufacturing technologies
(SLM/SLS, SLA/DLP, FDM) are described in detail, along with their capabilities, limitations, and medical
applications. Special attention is paid to the critically important stages of post-processing, sterilization, and quality
control of finished products, including the use of 3D scanning, micro-computed tomography (micro-CT), and
coordinate measuring machines (CMMs) for validating geometric accuracy. The article emphasizes that the choice
of material and technology is not universal but represents an engineering compromise based on specific clinical tasks,
implant durability requirements, and current regulatory standards. Promising directions for the industry's
development are outlined, including the creation of "smart" biomaterials and hybrid constructs.
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