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Pa3pa6oTka u uccjie0BaHHe TEXHOJIOTH JIA3€PHOI0 BbIPEe3aHUSA MeIUIIHHCKUX
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Research and development of the technology of laser cutting of medical implants
(stents).
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Po3pobneHO  BUCOKOE(EKTHUBHY TEXHOJIOTII0 BUTOTOBJICHHS MEAMYHHX EHIOMPOTE3iB
(cTeHTiB) 3a JOMOMOTOI C(HOKYCOBAHOTO JIa3€PHOTO BUIIPOMiHIOBaHHS. Po3po0iieHa TEXHOJOTIA
JI03BOJISIE BUPI3aTH CTEHTH 3 TPyOUaTHX 3aroTiBOK (MaTepias Heip)kaBitoya CTallb, HITIHOJM Ta 1HII)
3 OyIb-SKOI0 CKJIQIHICTIO Bi3epyHKa. [[s peamizaliii TeXHOJOTII po3po0JeHO MaKeT KOMILIEKCY Y
CKJIaJi JIa3epHOr0 BUIIPOMIHIOBaYa Ha alOMO-ITTPI€EBOMY TpaHAaTi 3 MOAYJIbOBAHOIO TOOPOTHICTIO
Ta CHUCTEMaMU (POKYCYBaHHS BMIIPOMIHIOBAaHHS Ta KOHTPOJIIO XOAY BHMKOHAHHs olepanii, M0
BUKOHYETHCS, [TOJIa4X poOOYOro ra3y B mMicue Jii c(OKyCOBaHOTO BUIPOMIHIOBAHHS, IPELU3IHHOTO
MePEMIIIIEHHST 3arOTOBKH, KEepyBaHHsS (3 BIAMOBIIHUM MaTEMaTHYHUM 3a0€3MEUEHHSM), 3aXUCTY
3aroToBKH Ta iHII. CTBOPEH1 TEXHOJIOTIS Ta YCTaTKyBaHHS JO3BOJISIOTH BUTOTOBIIATH €HIONPOTE3N
niamerpoM Bix 1.5MM 10 6MM (TOBIIMHA OKpeMoOi HUTKH 10 SOMKM) Ta HOBXKHHOKO A0 150MMm
(mBuAKicTh 00poOku 10 1M/xB.). IIpu BUrOTOBIICHI CTEHTIB 3 HEip)KaBilOYOi CTajli BCTAaHOBJIEHI
pexuMu 00poOKH, 1m0 3a0€3MeUy0Th MiHIMAJIbHI: PO3MIPH 30HU TEPMIYHOTO BIUIMBY (B SKIA HE
CIIOCTEpIraloThesl 3MiHU (a30BOTO CKIIAAYy Marepiany, 0 0OpoOIse€ThCs); MOPCTKICTh MOBEPXHI
(He mepeBuIrye SMkM) Ta mupuHy pizy (16-30mkm). IlepeBipka mpare3maTHOCTI BUTOTOBJICHUX
3pa3KiB EHAONPOTE3iB (IUIAXOM iX PO3KPUTTS Ha EKCIEPUMEHTAIbHOMY CTEHl, SKUH 1MiTye
MpUiIaa TOCTaBKH €HJA0POTEe3a) MoKa3aja BIPHICTh MPUUHATHX TEXHIYHUX PIIIEHh Ta MOXJIUBICTh
MOJJAJIBIIOTO 3aCTOCYBaHHS (BUTOTOBJICHHUX MO PO3POOJICHIM TEXHOIOTI €HJ0MPOTE31B) B KIIIHIYHIN
npaktuii. JIJis BMOCKOHAICHHS! KOHCTPYKIIIM €HIOMPOTE31B 3aIPOIIOHOBaHA 3MiHA CXEMH 0OpOOKH,
sKa 3a0e31euye CTBOPEHHSI HUTOK CTEHTIB KEPOBAaHOI TOBIIMHY (HA BiAMIHY ICHYIOUMX KOHCTPYKIIIH
CTEHTIB).

Poc.

Pa3zpabotana BbICOKO3(PEKTUBHAS TEXHOIOTUSA M3TOTOBJIECHUS MEAULIMHCKUX 3HIONPOTE30B
(cTeHTOB) C MOMOIIBIO C(HOKYCHPOBAHHOTO Ja3epHOro W3NydeHus. PazpaboTaHHas TEXHOJIOTHS
MO3BOJISIET BBIPE3aTh CTEHTHI U3 TPYOUAThIX 3arOTOBOK (MaTepHall HEpXKABEIOIasi CTajlb, HUTUHOMI U
mp.) ¢ J000H CIIOKHOCTBIO y30pa. i peanus3anuy TEXHOJOTUH pa3paboTaH MakeT KOMIUIEKCa B
COCTaBE JIA3€pHOr0 M3JIydarels Ha aJoMO-UTTPUEBOM TIpaHaTe ¢ MOAYJSALMENH JOOpOTHOCTH U
cucreMamMi (POKYCUPOBKU M3IIYUYEHHS] U KOHTPOJIA XO/a BBIOJHEHUS OIEpaluy, mojauu padbouero
ra3a B MECTO JIeHiCTBHs C(POKYCHPOBAHHOT'O U3IY4YEHUs, IPELU3NOHHOTO IEPEMELICHHsI 3arOTOBKH,
ympaBieHus: (C COOTBETCTBYIOIIMM MaT€MaTHUYECKUM OOECIeYeHHEM), 3alIUThl 3arOTOBKH, H IIp.
Co3naHbl TEXHONOTHUA U O0OpPYIOBAHME MO3BOJSIOT H3TOTOBIATH 3HIONPOTE3Bl JUAMETPOM OT
1.5MM 10 6MM (ToNIIMHA OTAENBHON HUTH 10 80MKM) U JuHOH 0 150MM (cKOpocTh 00pabOTKH
10 1m/mun.). IIpy HM3roTOBIEHHBIE CTEHTOB M3 HEPXKABEIOLIEH CTalu YCTaHOBJIEHBI PEKUMBI
00paboTKH, KOTOpBIE 00ECIeYyMBAIOT MUHHMAJIbHBIC: pa3Mephbl 30HbI TEPMHUECKOTO BIMAHUSA (B
KOTOpPOW He HaOMIoMal0TCs MW3MEHEeHHs (a30BOro cocraBa oO0pabaThiBaeMOro Marepuana);
IIEPOXOBATOCTh TOBEPXHOCTH (HE mpeBblmacT SMKM) u mmpuHa peza (16-30mxm). IIpoBepka
paboTOCITOCOOHOCTH HM3TOTOBJIECHHBIX O0Opa3lloB JHAONPOTE30B (IyTEM HX PACKPBITHA Ha
HKCHEPUMEHTAIBHOM CTEHJE, KOTOPhI MMHUTUPYET CpEACTBO JOCTaBKH HHIOPOTE3a) IMOKa3aia
IPABUIBHOCTh MPHUHATBIX TEXHUYECKUX PEIIEHHMH M BO3MOXKHOCTh JalbHEHIIEr0 NpPUMEHEHHUs
M3TOTOBIEHHBIX (1O pa3paboTaHOW TEXHOJOTH) SHIOMPOTE30B B KIMHUYECKOW mpakTuke. [lis
COBEPILICHCTBOBAHMSI KOHCTPYKLUH SHAONPOTE30B IPEUIOKEHO H3MEHEHHE CXEeMbl 00pabOTKH,



KOTOpass oOecreyrBaeT CO3JaHHe HHUTEH CTEHTOB YIPABISEMOM TONIIMHBI (B OTJIMYMU
CYUIECTBYIOIIUX KOHCTPYKIUI1 CTEHTOB)

AHTI.

There was developed a highly efficient technology of medical stents' manufacturing by
means of focused laser beam.

The developed technology lets us to cut stents from tube workpieces (material — stainless
steel, nitinol etc.) with any complexity of the stent's pattern. In order to implement the developed
technology a trial version of industrial laser system that consists of Q-switched YAG laser, beam
delivery and focusing system, assyst gas delivery system, monitor and control system and
workpiece movement and protection system was developed.

With help of this equipment and the above mentioned technology it is possible to manufacture
stents with the diameter ranging from 1.5 mm up to 6 mm (the thickness of of a separate thread
equals to 80 microns) and the overall length up to 150 mm (processing speed — up to 1m/min).

There were established processing regimes that guarantee minimal dimensions of heat
affected zones (no phase changes), surface roughness (less that 5 microns) and cutting kerf width
(16-30 microns).

Tests of manufactured samples by means of their expanding on mock stent's delivery system
show that technical solutions for stents manufacturing are valid and it is possible to proceed with
the implementation of stents in medicine.

4. TlopiBHsiHHS 3i CBITOBUMH aHajoramMu. Po3poOka moBHICTIO BIMOBIA€ CBITOBUM aHajoraM
5. ExoHoMiuHa NpuBa0MBICTh /1 MPOCYBAHHS HA PMHOK (BapTiCTh peaizalii mpoeKTy,
TEPMiHU BIPOBAKCHHS Ta OKYITHOCTI, TOKa3HHUKH).

OpieHTOBHA KUTBKICTh orepaiiid Ha YKpaiHi, OB’ S3aHUX 3 BCTAHOBJICHHSM CTEHTIB CKJIaJae
40-50THc.40s0BIK Ha pik. BpaxoByroum cepeiHio BapTICTh €HAOMPOTE3a 3aXiJHOTO0 BUPOOHHIITBA
1o 5000%, oueBuaHO, MO OLTBIIICTH JFOACH (3 maHUMH XBopoOamu Ha YKpaiHi 3ardHYTh).
[Tonepeani po3paxyHKH MOKa3ylOTh, 110 BapTICTh CTEHTA Pa30M 3 MPHJIAJIOM JIOCTaBKU CKJIaAaTUMe
He Oimbm ik 2 (0-400$ (npu 3HauHOMY piBHI peHTaOeabHOCTI). sl BIPOBAKCHHS Cy4acHHX
METOMIB JIIKyBaHHs (IOB’sS3aHUX 3 BCTAHOBJICHHSM €HJOMPOTE3IB), BPaXOBYIOUHM MOKJIUBICTH
BUTOTOBJICHHS HA YKpaiHi:

— TpyOuyaTHX 3aroTOBOK 3 3aJJaHUMU BIACTUBOCTSIMU;

— TPOEKTYBaHHS CTEHTIB (32 JIOMOMOTOI0 YHUCEIHHUX PO3PaXyHKIB)

— BHpi3aHHS Ha PO3pOOJICHOMY YCTAaTKyBaHHI

— iX esleKTpoXiMiuHe TMOoNipyBaHHS TOOTO HasBHICTH Ou11 80% TEXHOJOTIYHOrO JAHIIOra
BUTOTOBJICHHSI CTCHTIB, HCOOXIIHI BUTPATH HE NepeBUIaTh 2MIIH.$ i OB’ s13aHi:

— 3 po3poOKor0 (Mpua0aHHsIM) JTiHIT BUTOTOBJICHHSI PUJIAAY JOCTaBKH (3 MOJIIMEPIB) CTECHTA

— TIEBHHM JIOOTPAIFOBAHHIM CTBOPEHUX TEXHOJIOTIH (B 3aJIEKHOCTI BiJl TPOTrPaMH BUITYCKY) Ta

JIA3€pPHOT0 YCTaTKYBaHHS;

— CTBOPEHHSM CKJIJIATBHOI JUIBHHUIII 3 IPUIIAJJaMU KOHTPOITIO Ta i HAWTOJIOBHIIIIE -
ceptudikanii ycranoBamu MiH3paBy CTBOPEHUX BUPOOIB.

[Ipu opienTanii BUpOOHUIITBA TITbKM Ha YKpaiHy TEpPMIH OKYITHOCTI BIPOBAKEHHS HE
MEPEBUILUTD | pOKYy.
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10. ®oto / cxema, ciaaiiau npe3eHTalii po3pooKH B eJJeKTPOHHOMY BHUTIJIs/I (PeKJIAMHOI0

Xapakrepy).

CreHt (MaTepiai HeipxkaBitoya cTaib 316L) giameTpom 4MM Ta TOBKHHOIO 4 1MM (TOBIIMHA
okpemoi HUTKH -0.1Mm)

«Po3kpuTi» creHTH HiameTpoM 12MM (10 pO3KpUTTA — AiaMeTp 4MM), TOBIIMHA OKpeMoi HUTKH -0. 1 MM



	Розробка та дослідження технології лазерного вирізання медичних ендопротезів (стентів) .

