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OcCHOBHBIE MOJIOKEHHS

* AHanu3 0ayUTOHOPACITUPSIEMBIX, CAMOPACKPHIBAIOIINXCS M MEXaHHIECKH PACIIAPSAEMBIX TpaHCKa-
TETEPHBIX MPOTE30B KiamaHa cepana 3a mocienane 20 JIeT T03BOJINI BEIIBUTH dBOITIOIMOHHBIC TEXHO-
JIOTHYECKHE W KOHCTPYKTHBHBIE U3MEHEHHSI B yCTPOWCTBAX, HAIIPABICHHBIE HA YIIyqIlIeHHe ONOCOBMe-
CTUMOCTH, CHM)KEHNE KaIbIM()UKAIIUN, YMEHbIICHHE HaMeTpa PO yCTPOWCTBA B CKATOM BUJIE
Ha CHCTEME JOCTABKH, a TAK)KE IMOBBIIIICHUE HAICKHOCTH H TOJITOBEYHOCTH UX PAOOTEHI.

* BuIsSIBIICHBI MIEpCIIEKTHBHBIC HAPABICHUS IS JATBHEHIIIETO COBEPIIICHCTBOBAHMS TPAHCKATETEP-
HBIX IPOTE30B KJIAITAHOB CEP/IIa.

AHanu3 TUTepaTypHBIX JaHHBIX 3a mocieanue 20 JeT 0 KOHCTPYKIMSIX TPaHCKa-
TETEPHBIX MPOTE30B KJIAllaHOB CEepJIa /Ul JiedeHHs: OOJNe3HEeH CHUCTEMBI KPOBO-
o0pallleHUs] M CepPIICYHO-COCYIUCTHIX 3a00JICBaHUSIX OCHOBAaH Ha JIOCTYIHBIX JUIs
ABTOPOB MCTOYHUKOB — HAYYHBIX MyONHMKAlWi, BXOSIIMX B TEPEYCHb: Scopus,
Web of Science, PubMed, PUHLI. MccrnenoBanne TeHACHIHMI B TPOSKTUPOBAHUH U
M3MCHEHHH B KOHCTPYKLUSIX TPAHCKATETEPHBIX MPOTE30B KIIAAHOB CEp/Ia 3a Mo-
cnexanue 20 JeT NO03BOJIIIO BBISIBUTH s/l 3HAYUTENBHBIX yinydiieHui. [IpumeHenme
KOOAQJIBT-XPOMOBBIX M MOJIMO/ICHO-PEHUEBBIX CIUIABOB BMECTO HEPIKaBEIOIICH CTa-
JIM TIOBBICHJIO TIPOYHOCTHBIE M SKCILTyaTal[MOHHbIC XapaKTEPUCTUKH ONOPHBIX Kap-
KacoB OAJUIOHOPACHIMPSAEMBIX TPOTe30B. CaMOPaCKPBIBAIOIINECS TPOTE3bI JTydIlIe
Pe3iome aaNTUPYIOTCS K aHATOMHU TAIMCHTOB U CHIDKAIOT PUCK MapanpoTe3HOH yTeUKH
Onarozapst ONTHMH3AIMHU PaHalbHBIX CHJI U YBEIMYCHHUIO pa3MepoB siueek. Hecmo-
Tpsl HA TO, YTO MEXAaHUYECKU PACIIHPSIEMbIC TIPOTE3bI OBLTH OTO3BAHBI, M3-3a CIIOXK-
HOCTE#l ¢ CHCTEMOi JIOCTAaBKH, TIEPBOHAYAIILHO, YCTPOMCTBA 00MIa1alT YHUKATIbHBIM
MEXaHU3MOM (DMKCAIMK U 00ECIIeUMBAIIN BHICOKYIO TOUHOCTh YCTAHOBKH, @ TAKKE
BO3MO)KHOCTH PENO3UIUH U TMOJHOTrO u3BJieueHUs. COBEpIICHCTBOBAHHE TEXHO-
JOoruidi 00paboTKH OMoMaTepuaia M yIy4dIlIeHHe TeOMETPHU KIIalaHHbIX OOIIMBOK
CHIDKAIOT PHCK KaJbIIMHO3a U MapanpoTe3HbIX yTeueK. B COBOKyMHOCTH, TpuMe-
HsIEMbIC KOHCTPYKTHBHBIC M3MEHEHHUS CIIOCOOCTBYIOT YIYYIICHHIO OMOCOBMECTH-
MOCTH, YMEHBIIAIOT PUCK KATBIU(HUKAIUKA 1 B KOHCYHOM PE3YJIbTaTe MOBBIIIAIOT
HaJIGKHOCTD M JIOJITOBEYHOCTH TPAHCKATETEPHBIX MTPOTE30B KIIAIIAHOB CEPILa.
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* Analysis of balloon-expandable, self-expanding and mechanically expandable transcatheter heart valve
prostheses over the past 20 years has revealed evolutionary technological and design changes in devices
aimed at improving biocompatibility, reducing calcification, reducing the diameter of the device profile in a
compressed form on the delivery system, as well as increasing the reliability and durability of their operation.
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* Promising directions for further improvement of transcatheter prosthetic heart valves have been
identified.

The analysis of literature data over the past 20 years on the designs of transcatheter
prosthetic heart valves for the treatment of cardiovascular diseases is based on
sources available to the authors — scientific publications included in the list:
Scopus, Web of Science, PubMed, RSCI. The study of trends in the design and
changes in the designs of transcatheter prosthetic heart valves over the past 20
years has revealed a number of significant improvements. The use of cobalt-
chromium and molybdenum-rhenium alloys instead of stainless steel has increased
the strength and performance characteristics of the support frames of balloon-
expandable prostheses. Self-expanding prostheses adapt better to the patient's
anatomy and reduce the risk of paraprosthetic leakage by optimizing radial forces
and increasing cell sizes. Despite the fact that mechanically expandable prostheses
were withdrawn due to difficulties with the delivery system, initially, the devices
had a unique locking mechanism and provided high installation accuracy, as well
as repositioning and complete extraction capabilities. Improving biomaterial
processing technologies and improving the geometry of valve linings reduce the
risk of calcification and paraprosthetic leaks. Collectively, the applied design
changes contribute to improved biocompatibility, reduce the risk of calcification,
and ultimately increase the reliability and durability of transcatheter prosthetic
heart valves.

......................................................................................................................................................

Cardiovascular diseases * Balloon-expandable transcatheter heart valve ¢ Self—
expanding transcatheter heart valve « Mechanically expandable transcatheter heart
valve
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Cnucox coxkpaieHui

I[I9T — moAMACTEPHOH MPSIKH
TUAK — TpaHckareTepHas UMILIAHTALMS A0PTAJIbHOTO KiaraHa

MIla — wmeramackaib
[IT®D — nonurerpadropsTUIIeHA

BBenenue
TpaHCKaTeTCpHaH UMILIaHTaLus aOpTaJII)HOF O KJia-

KJIaIaHOB BIIEpBbIE MpeBbIcHI0O 0TMETKY B 1 000 ome-
patmu u coctasuiio 1 232, B 2020 1. — BiepBbI€ NPEBbI-

nana (TUAK) u TpaHnckaTeTepHas 3aMeHa a0pTaJIbHOTO
KJIaraHa MpesCTaBIAIoT co00H MepeaoBble MaJOMHBA-
3UBHBIE XUPYPTrUUECKUE METOIMKH, KOTOpbIE Kapiu-
HAJIbHO W3MEHMJIM TOAXONI K JICYCHHIO TalMeHTOB C
TSDKEJIBIM CTEHO30M a0pTaJbHOTO KIlaraHa, 0COOCHHO
CPeM TeX, el pUCK MPH OIepallii Ha OTKPBITOM Cep/-
ue BeicoK. B Poccun metoq TUAK nauan BHeapATHCS B
KJIIMHUYECKYI0 MPaKkTUKy Xupypros ¢ 2009 r. B 2015 &
OTMEYEH POCT KOJIMYECTBA UMIUIAHTALMN Oojiee YeM B
3 paza—co 12782014 1. o 409 B 2015 B 2016 T. B
41 xnuHUKe OBLIO UMIDTAHTHPOBaHO 511 KiamaHoB, U3
Hux 481 — TpancdemopanbHo, a 30 — TpaHCATUKAIBHO,
B 2017 . otmMeueH 50%-HbIi pocT KOJTMYECTBAa BMEIIa-
TEJILCTB, NIPHU 3TOM TPAHCAMHUKAIBHO ObUIO UMILIAHTH-
pOBaHO Bcero 24 KiaraHa, a TpancemMopaiabao — 761.
Taxum 00paszom, olIriee YMCI0 UMITIAHTHPOBAHHBIX B
53 kIMHHUKaX Ki1anaHoB cocTtaBmiio 785. B 2018 1. ko-
JUYECTBO BMEIIATEILCTB COCTaBMWIO 941, mpu TOM B
871 cimydyae MMIUTaHTAIMsI KiaraHa OCYLIECTBIISIACH
TpaHceMOopalIbHBIM JI0CcTyIoM, a B 70 — TpaHcamnu-
kasibHO. B 2019 1. konuyecTBO onepanuii UMILIaHTalUuK

cmio nokasarens 1 500 umrutanranumii, coctaBus 1 504
onepauuu. B 2021 r. HECKOJIBKO YMEHBIIUIOCH YUCIIO
CllyyaeB TPAHCKaTEeTEPHOIO IPOTE3MPOBAHUS KJarla-
Ha aopTel — 10 1 487 cirydaeB, W3 KOTOPBHIX HA ITOJIO
TpaHCaNMKaJIBHOTO JlocTyna npuxonurca 14,2%, nmm
211 ciyuaeB (rogom panee — 169 ciryyaeB), a Ha JA0JIO
TpaHceMopanbHOro Joctyna mnpuxoautes 85,8%,
nim 1 276 cnygaeB (romoM panee — 1 422 cnyyvast, nuin
94,5%) wMrutanTanmm KiamaHa. TakuMm oOpasom, 3a
6onee yem 10-TETHIOI0 MCTOPHUIO MCTIONB30BAHMS JIaH-
HOTO MeTofa B Poccuy KoIMuecTBO CiIydaeB MMILIAH-
TalM KJIarnaHa aopThl MPeBbICHIIO OTMETKY B 5 000 u
coctaBmio 7 319 cimyuaes [1].

Metomukn TUAK GepyT cBoe Hadano OT MEPBBIX
MAaKETOB YCTPOKCTB, co31aHHbIX B 1989 . u ot nomy-
yeHHOTo rmo3aHee, B 1995 r., marenta US5411552A Ha
OayutoHOpacHIIMpsAEMBIi MPOTE3 KilarnaHa M JOCTaBOY-
HBIH KareTep, CO3JAaHHOTO AATCKHM BpauoM-H300pe-
tateneM XeHHuHrom Pynom Anpepcenom [2, 3]. Hdus
KOHCTPYKLUH MEPBBIX MPOTOTUIIOB TPAHCKATETEPHOTO
pore3a OaJUIOHHOTO PaCIIMPEHUs aBTOP MCHOIb30BaI




124 Transcatheter Heart Valve Designs

NO/Ipy4Hble Marepuanbl. Tak, OMOpHBIH CTEHTONO100-
HBIM KapKac MpoTe3a AUaMeTPOM 25 MM OBLIT U3TOTOB-
JIEH U3 MOHO(HMIIAMEHTHOW TIPOBOJIOKH M3 HEPIKaBEro-
uie cranu auamerpom 0,55 M, Kotopasi crudaiiach B
15-16 merens n mpuanBazach Ha KOHIAX. TakoW BBI-
0op MaTepuala OMOpPHOTO KapKaca ITO3BOJISIT JOOUTHCS
MUHHMaJbHBIX TIOTeph (< 10% otnaum, «recoily) mua-
MeTpa mporesa nocie Aedusiuu O0anioHa U mociey-
IOIIETO CXKaTHsA, YTO B CBOIO OYEPEelb, 0OECTIEUNBAIIO
JIOCTaTOYHYI0 MPOYHOCTh M MHUHHUMAJBHYO jaedopma-
LIUI0, COXPaHsSA IPU ITOM CTPYKTYPHYIO IIEIOCTHOCTh
ycTpoiicTBa. Takke, K KOHCTPYKIIMH ONMOPHOTO KapKaca
ObLTH JOOABIICHBI TPH KOMHUCCYPaJIbHBIE CTOWKH, TIPE/-
CTaBJISIBILIME COOOM BBICOKHE METIH C OOJIBIINM paIny-
COM 3aKpyIvieHus. B kauecTBe marepuana CTBOPYATOro
ammapara HCII0NIb30BajIcsl CBUHOU Tiepukapy [2, 3].

B teuenue nocnenyromero nepruoga ¢ 1995 no 1999
I. TIPOTOTHUI YCTPOWCTBAa COBEPILIEHCTBOBAIAa KOMaHJa
M3PanIbCKAX WHXKEHEPOB C IIETBI0 YCTPAHEHUS BO3HU-
KaIOIIUX B TPOIECCE IKCIIEPUMEHTAIBHBIX HCCIIEA0BA-
HUH M Omepanyii Ha XMBOTHBIX MPOOJIEM CBS3aHHBIX,
KaK C CaMOM KOHCTPYKIMEW YCTPONCTBA, TAK U C TAKH-
MU TIOTEHIAJIBHBIMHA OCIIOKHEHUSIMH, KaK: KOpOHap-
Has OKKJIFO3US, aHEBpU3Ma AaopThl, HEAOCTaTOYHOCTH
MUTpAJIBHBIX KJIAlIaHOB, HETIpeJHAMEPEHHOE CMEIlIeHHE
ycTpoiicTBa. [1o utory mpoBeaeHHO# paboTHI, OBLT CO3-
JIaH TIEPBBIN «JI0Pa0OTaHHBI» TPaHCKATETePHBIN TPO-
Te3 KJIAllaHa Cep/lla, BKIIOUAIOIIUN B ce0s: OMOPHBIMA
CTEHTOIOZIOOHBIH KapKac, BBIMOTHEHHBIN U3 HEPIKaBEIO-
IIel CTalli; CTBOPYATHIH armapar ¢ TpeMst CTBOPKaMH U3
MOJINYpETaHa, KOTOPbIE BIIOCIECACTBIN ObLIIH 3aMEHEHBI
Ha CTBOPKH U3 OBIYBET0 MeprKap/a; OOMIMBHOM MaTepu-
an. Jlmamerp mpoTe3a B pa3BepHYTOM BHJIE COCTABIISIT
23 MM, BeicoTa 17 MM, B cxxaToM Buae — 7—9 mm. s
JIOCTaBKM TPOTE€3a HCIIOIBb30BAIN TPAHCCENTAIBHYIO
cuctemy auametpom 24F [4]. [To3nuee, B 2002 1., 6puTa
mpoBeqieHa repBasi ycrienmHas omepanus THMAK 6an-
JIOHHOTO PACIIMPEHUs! MAMEHTy C BBIPAKEHHBIM Kajlb-
IITHO30M KJIAITaHa ao0pThI MO PYKOBOICTBOM KapIHOJIO-
ra Anena Kpu6ne [5, 6]. B Poccun mepByto omepammto
o TUAK nposenu B 2009 1. B HAy4HOM LIEHTpE cepied-
HO-cocynuctoi xupyprun umenu A. H. baxynesa [7].

W3BecTHBI HECKOJIBKO CHOCOOOB HMMIUIAHTALIUU
THUAK B 3aBUCUMOCTH OT MeCTa JIOCTyIIa (TpaHcaIm-
KallbHBIA, TpaHC(HEMOpANbHBIA, TpPaHCAOPTAIbHEIH,
TpPaHCKABAJIBHBIA M MOJKIIOYUYHBIN), OIHAKO CaMH
MpOTe3bl KJIACCHOUIMPYIOTCS MO crocoly paciimpe-
HUSI OIIOPHOIO CTEHTONOZOOHOIrO Kapkaca M IoApas-
JEISIOTCS Ha JiBe TPYIIbl: OanioHopaclupsieMble U
camopackpbIBatommecs. B cBsi3u ¢ 3THM, 3BOTIOLUSA
ycrpotictB TMAK Oymer paccMoTpeHa MOapoOHO IO
BBILIECITPUBEICHHBIM JIByM I'PYyTIIaM.

BannonopacmupsieMble TpaHCKaTeTEPHBIE MPO-
Te3bl KJIAMAHOB Cepala

KoHcTpykinu TpaHcKaTeTepHbIX 0aJIOHOPACIINPS-
€MBIX MMPOTE30B KJIAMAHOB MPETEPIIeN 3HAYUTEIbHYIO
SBOJIIOIIMIO C MOMEHTA TIOSIBIICHUS TIEPBBIX MOJIEIICH.
Ha pannux sramax takue ycrpoiictBa, kak «Cribier-
Edwards» Edwards Lifesciences (2002 r., CILIA), nme-
JIM OMIOPHBIE CTEHTOMOAOOHbIE KapKAChl U3 HEPIKABEIO-
mieit cranmm (Tadi. 1) | MCITOIb30BaIH JIOIIAIMHBIH TIe-
PpHKapIl, KOTOPBI Mo3/1Hee ObLT 3aMEHEeH Ha Obrumii [§].
Takas 3aMeHa cBsi3aHa C Pa3INYUIMHU B MEXaHUYCCKUX
CBOMCTBax Marepuaia, TakkKe, OBIYUH IMepuKap sIBIIsI-
ercs 0oJee TPaJIUIMOHHBIM U IMEET OOJIBILYIO TOJILH-
HY B CPAaBHEHHH C JIOIIAIUHBIM WJIK CBUHBIM.

C TedyeHWEM BPEMEHH KOHCTPYKIHH OajutoHOpac-
IIUPSEMBIX TPOTE30B KIIANIAHOB COBEPIIEHCTBOBAJIH,
oTpaXkasl TEHJICHIIMM K HMCIIOJIb30BAaHUIO HOBBIX OHO-
COBMECTHMBIX MaTE€pHajoOB M TEXHOJOTHH, a TakKe
yaensis OONpIIoe BHUMaHWE TeoMeTpud. B wacTHO-
CTH, KOOAIBT-XpOMOBBIE cruiaBbl (Mapka «L605», Co—
Cr—W-Ni, ASTM F90; mapka «MP35N», Co—Ni—Cr—
Mo, ASTM F562), ucrionb3yeMble 11 U3TOTOBIICHUS
OTIOPHBIX CTEHTONOAOOHBIX KapKacoB (Tadi. 1), cranm
MOMYJISIPHBI OJlarojapsi CBOeH BBICOKOM MPOYHOCTH H
KOPPO3MOHHOH CTOWKOCTH, YTO TIO3BOJIUIIO YMEHBIIIUTh
TOJIIMHY 0aJIOK KapKaca 1 JuaMeTp npoduis ycTpoii-
CTBa Ha CUCTEME JIOCTaBKH Jisi Oosee JeTKoro BBelle-
HUSI Yepe3 MHTPOABIOCEPHI MEHBIINX THaMETpoB. Tak,
Harmpumep, yctporicta «MyVal» (2018 1) m «MyVal
Octacore» (2023 r.) ot Meril Life Sciences (Mumust)
JEMOHCTPHPYIOT NPUMEHEHHE KOOaJIbT-XPOMOBOTO

Tadauna 1. Pu3nuKo-MexaHNYECKHUE CBOMCTBA MaTEPUAIIOB OIIOPHBIX KAPKACOB
Table 1. Physical and mechanical properties of supporting frame materials

MarepuaJj 0HOpHOro CTEHTONOX0GHOI0 KapKaca JJIst
o6amtonopacuupsiembix THAK / Material of supporting
stent-like frame for balloon-expandable TAVR

IIpenen npounocrtn, Ilpenen Tekyuecrtu,
MIla* / Tensile
strength, MPa*

OTHoCHUTEIBLHOE
yuinHenue, %* /
Relative elongation, %*

MIIa* / Yield
strength, MPa*

000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 $00000000000000000000000000000000000000000000000000000snss o

Hepxagetomas cranp «316L» ASTM A240 / Stainless
steel “316L” ASTM A240

CrutaB k06abT-xpoMoBsIit «L-605» ASTM F90 / Cobalt-
chromium alloy “L-605" ASTM F90

CrutaB k06anbT-xpoMoBbiit « MP35N» ASTM F562 /
Cobalt-chromium alloy “MP35N” ASTM F562

CrutaB MonnbaeHo-penuessrit, ASTM F3273-17 (2021) /
Molybdenum-rhenium alloy, ASTM F3273-17

490-860 190-690 7-35
900-1 100 500-900 7-30
800-1 000 500-650 7-30
760—-1 380 480-1310 10-12

Ipumeuanue: * 3asucsim om cocmosiHus NOCMABKU UCXOOHBIX 3a20moeok, MIla — meeanackans;, THAK — mpanckamemepnas

umniarmayus aopmailbHo20 Kilandhda.

Note: * depend on the state of supply of the raw materials; MPa — megapascal; TAVR — transcatheter implantation of the aortic valve.
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U KOOAIBT-HUKEJIEBOTO CIUIABOB, OBIUBETO TEpHUKap-
Jla, a TakKe HaJlu4yhe OOLIMBHOTO MarepHaja B BHJE
— KpaeBOM TKaHH, IyroBOW TKAaHH M TKaHU MaHKEThI
u3 nonudcreproit npsoxu (I19T), koTopast B cBoro ove-
penb HCIONB3YIOTCS B KOHCTPYKITMH JUISl TIPEeIOTBpa-
IICHNs MaparnpoTe3HON YTEUKH, COXpaHss MPH 3TOM
HU3KONPOQHIIBHYIO KOHCTPYKIMIO mpoTe3a [9-11].
WsrotoBnenne xoHcTpykuuu nporeza «MenJlad-KT»
(2015 r., Menunx, Poccus, [leH3a) BO3MOXXHO B IByX
BapHaHTaX: OMOJIOTMYECKOM, TJIe CTBOPKH M3TOTOBJIE-
HBI U3 OBIYBETO TIEpHKapaa ¥ MEXaHWYECKOM, B KOTO-
POM CTBOPKH BBITIOJTHEHBI U3 MOMUTETPadTOPITHIICHA
(ITT®D) [12, 13]. Ilocnennuit Bapuant, ¢ [ITOD He
TpeOyeT KOHCEepBallMM, MPOTE3 3aKperuIsieTcs Ha CH-
CTeMe JOCTaBKH (0aJlJIOHE) B 3aBOJICKHX YCIIOBHUSX.
Taxoii MoIxo/1 3HAYUTEIILHO COKPAIIAET BpeMs TIPOoIie-
JypHI 3a CUET YMEHBIIICHHUS] BPEMEHH Ha BBITOTHEHHS
9TaroOB MOATOTOBKH CHCTEMBI K UMIUTAHTAIIH.

«DurAVR  THV», pa3paboTanHblii KOMIIaHH-
eit Anteris Technologies Ltd. (2023 r., ABcTpanus),
npesncrasiseT coboit HoBoe nokonenne TUAK, otim-
yarorieecss CBOUM OMOMHUMETHYECKHM JIU3aiHOM, KO-
TOPBIA UTPAET KIIOYEBYIO POJb B CHWIKEHHUW PHCKOB
peaxiuii opraHn3Ma M TIOBBIIIEHUH COBMECTHMOCTH
C €CTECTBCHHBIMU TKAaHSIMH TMAllUCHTA, YTO 0COOCHHO
aKTyaJIbHO B CBETE pacTylleld MOTPEeOHOCTH B JONTO-
CPOYHBIX M HAJEKHBIX PEIIEHUSIX I CepAeuHO-CO-
CcynucThIX 3abosneBannii [14]. Kiaman u3rotoBneH u3
IIEJTPHOTO KyCKa OBIYbeH TKAaHW C TEXHOJIOTHEH 00-
pabotku «ADAPT» HaTtBHOUM (GOPMBI, YTO MO3BOJIS-
€T MaKCHMaJIbHO TOYHO BOCIPOW3BECTH MPUPOIHYIO
AHATOMHIO W (PYHKIIMU YeJIOBEYEeCKOro kiamnana. Mc-
MOJIb30BAHHE 3allaTEHTOBAaHHOW TKAHM HAa OCHOBE Ma-
TepHuaia W3 KPYITHOTO POTaToro CKOTa, KIMHUYECKH
JTOKA3aBIIETO CBOIO YCTOWYHBOCTH K KalbITU(UKAIIH
B Teuenne 10 jeT, 4TO B CBOIO OUYEpenb MPOIJICBAET
cpok ciyx0ObI TipoTe3a [14]. Kpome Toro, reomeTpus
OTKPBITBIX SYE€EK M Majas BbicoTa Kapkaca «DurAVR
THV» obecrieunBaroT JETKHiA TOCTYI K YCThSIM KOPO-
HApHBIX apTEPUi, UTO SBISETCS BaKHBIM JJIST BO3MOXK-
HOCTH TIPOBECHUS TOCIEAYIONUX KOPOHAPHBIX BME-
marensCeTs [ 14].

[pexncrasnennsiii B 2023 romy mpores «Siegel
MoRe» ot MiRus, (2023 r., CILIA), BBIITOJIHEH U3 MO-
mubaeHo-penueBoro craBa (Mo—Re, ASTM F3273-
17 (2021), Tabx. 1) ¢ yHHKaIbHOW KOHCTPYKIIMEH Kap-
Kaca, oOnamaroneil KpymHbIME STUYeHKaMi C MEHBIITAM
kosraecTBOM (18 mT. BMecTo 45 mT. 1 135 mT.). Brico-
Ta Kapkaca U B C)KaTOM, U B PaCKpbITOM BHJIE COCTaB-
nseT 20 MM, YTO B CBOIO OYEPEb MOJI0KUTEIBHO BIIUS-
€T Ha 3PrOHOMUKY IpoTe3a. Bricokas 100ka Ha mpoTese
«Siegel MoRe» mpuMeHsieTcst Ha OONBIITMHCTBE COBPE-
MEHHBIX MOJIETIEH IPOTE30B, U B CBOIO OYEPEb, YMEHbB-
[IaeT BEPOSTHOCTH IMAaparpoTe3HBIX yTEYEK, KOTopas
SIBJISICTCSL YaCTON MpoOieMoit paHHUX Mojenei. Bax-
HO OTMETHTH, YTO OMOJIOTHUECKUI MPOTE3 C CBUHBIM
nepuKapaoM o0paboTaH aHTHKAIBLUEBBIM PACTBOPOM

U [IPEJBAPUTEIBHO CMOHTUPOBAH Ha OaJllIOHE CUCTEME
nocraBku [15]. Konctpykunu OanioHOpacmupsieMbIX
THUAK npyrux npousBoanTeneil npuBeieHsl B TaomI. 2.

CamopackpbiBaoluecs TpaHCKaTeTepHbIe MPo-
Te3bl KJIAMAHOB cepaia

CamopacKpbIBalOIIMECs TPAHCKATETEPHBIE TPOTE3bI
KJanaHoB (Tadi. 3), Ton1o0HO OauIOHOpACIIUPSIEMBIM,
IIpeTepIieiy 3HAYNTEIIbHbIE U3MEHEHUS B KOHCTPYK-
LMY C MOMEHTA MX MOsBIEHUs. Mies co3nanus Takoro
YCTPONCTBA BO3HUKIIA M3 HEOOXOMUMOCTH 00CCIICUHTh
Ooliee TIABHOE M KOHTPOJIIMPYEMOE PACKPBITHE Kilara-
Ha, aJanTHpPyeMoe K aHaTOMHUYECKUM OCOOCHHOCTSIM
MaIKeHTa, UCIONIb3Yysl CBOMCTBA HUTHHOMA — CIUIaBa C
addexrom namaTa Gopmbl U cBepxdaacTuuHocTH. O
HUM U3 TIIaBHBIX OTIIMYUI CaMOPaCKPBIBAIOIIIXCS TIPO-
TE30B SBISIETCS CIOKHOCTh WX HWMIUIaHTanuu. 3-3a
CBOEH CITOCOOHOCTH K CAMOCTOSITEIILHOMY PACKPBITHIO
TaKUe KJIarmaHbl TPEOYIOT BBICOKOW KBANIU(HUKALUN Me-
JULMHCKOTO MepcoHaia it 00ecnedeHus! MpaBuIbHON
MO3ULUK U TpeoTBpalleHus cMmelleHus. B mpouecce
MMIUTaHTAIlMA HEOOXOIUMO BHUMATEIEHO MaHHITYIIH-
pOBaTh W BBHIPABHHUBATH YCTPOHCTBO, YTOOBI M30EKATh
€ro BBICKAIIb3bIBAHHS MITH HEXKENIATEILHOTO CABUTA.

[IepBriii camMmopacKphIBatOLIUiicS pOTe3 ObLT pas-
paboran komnanueit Medtronic CoreValve Inc. B 2004
I. 1 noxyuni HazBanue «CoreValve». YcrpoiicTBo 00-
JaajJ0 MHOTOYPOBHEBHIM HHUTHHOJOBBIM KapKacoM,
KOTOPBI 0OecTednBall KOHTPOIUPYEMOE ¥ TIOPIIHOH-
HOE PAacKpBITHE, XOTS ¥ HE O3BOJISLT OCYIIECTBIISATH Pe-
MO3UIIMOHUPOBAHKE TI0CIIe yeTaHOBKHU (Tadi.3) [23]. C
TEUCHHEM BPEMEHH IMOSABIISTUCH HOBBIE MOJIENH, TAKHUE
kak «KACURATE TA» (2011 r., Symetis SA, Ecublens,
Switzerland) u «Portico» (2012 r., St. Jude Medical,
CHIA, c 2017 1. Abbott Structural Heart, CIIIA), xo-
TOpbIE HavajH IpeylaraTh HOBBIE TEXHOJIOTHYECKUE
pelleHHsI, HAaPUMED, TOSIBIICHHE HOBBIX KOHCTPYKTHB-
HBIX 3JICMEHTOB B JIUCTAJILHOW YaCTH KapKaca — «CTa-
OWJIM3MPYIOUINX YT, BBITIOJIHEHHBIX JJIs [TPEI0TBpa-
[ICHUS HAKIOHA IMPOTEe3a BO BPEMs OKOHYATEIHHOTO
pas3BepThiBaHuA. «BepXxHss KopoHKa» Kapkaca (GopMu-
pyeTcs caMoil JUCTalIbHOW YacThlO €ro Teja U Mpe-
Ha3HaveHa JJIsl 0XBaTa HATUBHBIX KaJIbIIMHUPOBAHHBIX
CTBOPOK, a TaKkKe AJIs1 00eCcTeueHus] «TaKTHILHOH 00-
paTHOM CBsI3U» BO BPEeMsI OKOHYATEIbHOTO Pa3BEPThI-
BaHus (Tadi. 3) [24-26]. Pa3zpaborka mozenei ¢ yiayd-
marorieicst ympasiusieMoctbio, kKak K ACURATE Neo»
(2014 1., Boston Scientific, CIIIA), 1 HOBOBBE/ICHUS B
00JIaCTH MMHHUATIOPU3ALIUN CUCTEM JIOCTaBKH 3aMETHO
U3MEHWIA MEXaHU3Mbl UX UMIUIanTanuu [27]. Kpome
TOT0, 0COOEHHOCTHIO MPpoTe30B cepun KACURATE» (B
T.4. nocaenyromue « ACURATE Neo» u «ACURATE
Neo 2») aBnsieTcst AByXdTalHast — «CBEPXY-BHU3)» NM-
TUTAHTAIINST OJTHAM OTIEPATOPOM: MIEPBBIM IIarOM OTITY-
CKaloT CTaOMIM3HUPYIOLINE AYTH U BEPXHIOIO KOPOHKY,
BTOPBIM IIarOM — OCBOOOKAAIOT HMYKHIOIO KOPOHKY B
oOiactu puOpo3HOTo KoMbla [24, 27, 28].
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Tadémuma 2. OcobeHHOCTH KOHCTPYKIHiA OamnoropacumpsieMbix THAK
Table 2. Design features of balloon-expandable transcatheter heart valves

YerpoiicTBo,
NPOM3BOAUTEIb . T'on/ Ccbuika
/ Device, Ocobdennoctu koHcTpykuu / Design features H3o6paxkenne / Image Year I Ref.
manufacturer
Kparkas xapakTepucTHKa: TPEXCTBOPYATHII MPOTE3 COCTOMT U3 3-X PaBHBIX cekumil. Kapkac: HeprkaBeromias ctalib, H3Ha4aIbHO JJINHA KapKaca
cocTaBsIa 14,5 MM 1 pacmupsics 10 923 MM, HO H3-3a YaCThIX MAPAIPOTE3HBIX yTedeK ObLT yBEIHYCH 10 AUaMeTpa 926 MM U JIHHBI 16 MM.
«Cribier CTBOpUATHIii anmapar: W3Ha4aJIbHO JIONIAIMHBIN, 3aMEHEeH Ha ObIuuii. MamkeTa: TKaHeBas MaHKeTa, OKPBIBAIOIIAS OHY TPETh YCTPOUCTBA,
Edwards» OpPHEHTHPOBAHA B CTOPOHY JIEBOTO JKEJIYI04Ka IIPH pa3BEPThIBaHUU. JlO0CTyHBI pa3Mepsl: 923 MM, 626 MM. J[o11. 0COOEHHOCTH: ISl BBE/ICHHUS,
TO3ULIMOHUPOBAHMUS U Pa3BEPTHIBAHUS KJIANaH C)KUMAETCs Ha OAJUIOHHBIN KaTeTep M BBOAUTCS Yepe3 HHTpoabocep nuameTpom 24 Fr wiu 26
(Edwards . . - . . - . . L [8]
DO Fr / Brief description: The tricuspid prosthesis consists of three equal sections. Frame: stainless steel, the frame length was initially 14.5 mm
Lifesciences, . . . .
and expanded to 23 mm, but due to frequent paraprosthetic leaks, it was increased to a diameter of 26 mm and a length of 16 mm. Leaflets:
CILA) .. . . . . ) . . . . ;
originally equine, replaced with a bovine one. Cuff: a fabric cuff covering one-third of the device, oriented toward the left ventricle during
deployment. Available sizes: 923 mm, 926 mm. Additional features: for insertion, positioning, and deployment, the valve is compressed onto
a balloon catheter and inserted through an introducer with a diameter of 24 Fr or 26 Fr.
«Sapicny Kparkasi xapakTeprcTHKa: NpOTe3 BKIIOYAET TP CUMMETPUUHBIE CTBOPKH M3 00paOOTAHHOIO MepUKapia Ui CHUKEHMS KaJbIU(UKALIUH.
P Kapkac: Hepxaseromasi cranb. CTBOpYaThlid ammapar: Obluuidi KceHornepukapa. Mamxkera: n3 19T mOKpbIBaeT HIDKHIOIO YacTh Kapkaca.
(Edwards . o . .
. . JoctynHsl pazmepsl: 823 MM (Bbicota 14,3 Mm) u 926 mMm (Beicota 16,1 mm) / Brief description: The prosthesis includes three symmetrical [16]
Lifesciences, . . . . . ; . . .
CIIIA) leaflets made of treated pericardium to reduce calcification. Frame: stainless steel. Leaflets: bovine xenopericardium. Cuff: made of PET, covers
the lower part of the frame. Available sizes: 623 mm (height 14.3 mm) and 26 mm (height 16.1 mm).
Kparkast xapakrepucTHKa: BTOpOE IMOKOJICHHE «Sapien», OTIMYaeTCss MarepualioM KapKaca M XapaKTepPHU3YeTCsl BBICOKMM pPaaualbHBIM
CONPOTUBICHHEM, Y4TO 00ECIICUNBACT CTAOMIBHYIO KOATTAIUIO CTBOPOK M ONTUMAIIBHY0 TeMOAnHaMUKyY. Kapkac: K06aabpT-XpOMOBBIiA CIITaB.
«Sapien XT» CrBopuarslii annapar: obraunii. Mamkera: ro0ka u3 [193T. Jloctynubl pasmepsr: 923 (Bbicota 14,3 MM), 926 (BeicoTa 17,2 MM), 629 MM (BbIcoTa
(Edwards 19,1 mm). [lon. ocoOeHHOCTH: CTBOPKU 00paboTaHbl aHTHKAIBLHEBBIM PACTBOPOM, UCToNb3ys npouecc « ThermaFix» / Brief description: the [17]
Lifesciences, second generation of “Sapien”, differs in the frame material and is characterized by high radial resistance, which ensures stable coaptation
CIA) of the leaflets and optimal hemodynamics. Frame: cobalt-chromium alloy. Leaflets: bovine. Cuff: PET skirt. Available sizes: 923 (height
14.3 mm), 926 (height 17.2 mm), 29 mm (height 19.1 mm). Additional features: leaflets are treated with an anti-calcium solution using the
“ThermaFix” process.
Kparkast xapakTepucTHKa: TpeThe IMOKOJICHUE B JIMHEHKe «Sapien» OTIMYAeTCsl YMEHBIICHHOM BBICOTOH Kapkaca. BO3MOKHOCTb peno3unuu
) P paxTep p p Y p p
«Sapien 3» orcyTcTByeT. Kapkac: ko0anbsT-xpomMoBslii crutaB. CTBopuarsiii armapar: Obrauii. Mamkera: HapyxHas [[9T-MaHkeTa CHUKAeT naparnpoTe3Hbie
(Edwards nporeuku. Jloctynusl pazmepsl: 820 MM (BbicoTa 15,5 Mm), 923 mum (BbicoTa 18 MM), 926 MM (BbicoTa 20 MM), 029 MM (BbicoTa 22,5 M) / Brief [18]
Lifesciences, description: The third generation in the Sapien line features a reduced frame height. Repositioning is not possible. Frame: cobalt-chromium
CILIA) alloy. Leaflets: bovine. Cuff: an external PET cuff reduces paraprosthetic leakage. Available sizes: 620 mm (height 15.5 mm), 623 mm (height

18 mm), 826 mm (height 20 mm), 629 mm (height 22.5 mm).

Kparkas xapakrepucruka: npores «MenJ1a6-KT» cocTonT U3 Tpex 4acTeil: Kapkaca, 3alHpaTeIbHOTO 3IEMEHTa U CUCTEeMBbI JocTaBKH. Kapkac:

HeprkaBerolas craib. CTBopuarsiil annapar: Obryuil min [ITOD. Manmskera: 100ka u3 I[ITDD. JloctynHsl pasMepsl: 623 MM, 025 MM, 927 MM,
«MenJlad-KT» 029 mM. Jlon. ocobeHHOCTH: Iocneanuit Bapuanr, ¢ [ITDOD He TpeOyeT KoHCepBaLIUK, TPOTE3 3AKPEIISIETCS] HA CUCTEME I0CTaBKH (OaioHe) B
(Menumx, 3aBOJICKHX yCIIOBHsIX. Bo3moxkHOCTS pernosuimu orcyreryeT / Brief description: The MedLab-KT prosthesis consists of three parts: a frame, Ya' o '{"-,"’“_k_-'-_ 2015  [12,13]
Poccus, Ilen3a)  alocking element, and a delivery system. Frame: stainless steel. Leaflet: bovine or PTFE. Cuft: PTFE skirt. Available sizes: 923 mm, 025 mm, y o W

027 mm, 029 mm. Additional features: the last option, with PTFE, does not require preservation; the prosthesis is fixed to the delivery system 3

(balloon) at the factory. There is no possibility of repositioning.
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«MyVal»
(Meril Life
Sciences,
Wnnus)

«Sapien

3 Ultra»
(Edwards
Lifesciences,
CIIA)

«Venus-
Vitaey (Venus
Medtech Inc.,
Kuraif)

«Sapien 3
Ultra Resilia»
(Edwards
Lifesciences,
CIIA)

«Sapien X4»
(Edwards
Lifesciences,
CIIA)

Kparkast xapakTeprcTHKa: TPEXCTBOpUATAs YacTh KJIallaHa H3rOTOBIEHA W3 ObIYBEro MepuKap/a, 00paboTaHHOTO IO 3aaTeHTOBAHHON TeXHOIOT M
«Meril» nporus kanbuupukanuu. Kapkac: kobansT-xpomosslii cruiaB «L-605» ASTM F-90. Creopuarsiii armapar: Obramuid. Mamkera: kpaesas,
nyroBas ¥ TkaHb MamkeThl 13 [19T. JlocTynHbl pasmepsr: 920 My, 21,5 MM, 923 MM, 24,5 MM, 926 MM, 27,5 MM, 929 MM, 032 MM. Jlo11. 0COOCHHOCTH:
KapKac BepXHEil TOJIOBHHBI HIMEET COTOBYIO CTPYKTYPY € OTKPBITHIMH SYCHKaMH, YTO MPEIOTBpPAIacT HapyIICHHE KOPOHAPHOTO KPOBOTOKA. HInkHsIst
MOJIOBHHA OT/INYAETCS 3aKPBITBIMU SUCHKaMU A1 00€CIIeUeHUs paflanbHON MPoYHOCTH U HandxkHol (uxcamuu / Brief description: The tricuspid
part of the valve is made of bovine pericardium, processed using the patented Meril technology against calcification. Frame: cobalt-chromium alloy
“L-605" ASTM F-90. Leaflets: bovine. Cuff: marginal, arc and cuff fabric made of PET. Available sizes: 820 mm, 021.5 mm, 923 mm, ¢24.5 mm,
926 mm, ¢27.5 mm, 629 mm, 932 mm. Additional features: the frame of the upper half has a honeycomb structure with open cells, which prevents
disruption of coronary blood flow. The lower half is distinguished by closed cells to ensure radial strength and reliable fixation.

Kpatkast xapakTepHCTHKa: YETBEPTOE ITOKOJIICHUE B JIMHEHKe «Sapieny. YBennueHHas Ha 40% BbIcOTa HAPYKHOU FOOKH CHIDKACT MaparpoTe3HyIO
yTEUKy, yBeIH4MBas IUIOMAAb KOHTaKTa ¢ aHaTromuei Ha 50%. Kapkac: xoGanbsT-xpoMoBslil craB. CTBopuathlid anmapar: Obramil. MamxerTa:
napyxHas [19T-mamkera. Jloctynasl pasmepsl: ¢ 20 MM (Bbicota 15,5 MM), @ 23 MM (BicoTa 18 MM), @ 26 MM (BbicoTa 20 MM). [lo11. 0COOEHHOCTH:
cUCTeMa JIOCTaBKU BKIIIOUAeT HU3KONPO(MiIbHbII 14-110iMOBBIH paciuupsieMblid KoxkyXx «Axela» / Brief description: The fourth generation in the
Sapien line. The 40% increased height of the outer skirt reduces paraprosthetic leakage, increasing the contact area with the anatomy by 50%.
Frame: cobalt-chromium alloy. Leaflets: bovine. Cuff: external PET cuff. Available sizes: o 20 mm (height 15.5 mm), ¢ 23 mm (height 18 mm), &
26 mm (height 20 mm). Additional features: The delivery system includes a low-profile 14-inch expandable sheath “Axela”.

Kparkas XapaKkTepHuCTHKa: TIPOTE3 COCTOUT M3 KOPOTKOI PEHTTeHOKOHTPACTHON PaMBbl, TPEXCTBOPUYATOTO alliapara, OOIIMBHOTO MaTepHaa u Tpex
PEHTTEHOKOHTPACTHBIX 3070ThIX MapkepoB. Kapkac: xoGambT-xpoMoBblil citaB. CTBOpuarhlil ammapar: cBHHOH. MamkeTa: BHYTpPEHHsS FOOKa
13 CBHHOTO IIepHKap/ia, BHEIIHS I00Ka U3 IOJIHypeTaHa, MOHTaXHbIe BB u3 [1TDD. [lon. 0coGeHHOCTH: HCHOIB3YeTCS TEXHOIOTHS « Venus-
Enduray», xotopast o0ObeiMHsET B ceOe HECKOIBKO METOAOB GOpPBObI ¢ KaIbI[MHO30M, TEXHOJIOTHIO yIadeHUsl HMMYHOTCHHOCTH M TEXHOJIOTHIO
3D-gerupparanuy ¢ KOHTPOIUpPYeMbIM ycunueM. TexHomorust antu-I1BJI, Bitogaer B ce0s afanTHBHYIO NOIUMEPHYIO OOKY, 00IaIaloNLyIo
BBICOKHUM KOY((GHIMEHTOM CXKATHs, OTINIHON yCTONYMBOCTBIO M aJallTHBHBIMU CBOMcTBaMH. COXpaHseT CBOICTBA B CyXHUX YCIOBUSX XPAaHCHHs
/ Brief description: the prosthesis consists of a short radiopaque frame, a tricuspids, lining material, and three radiopaque gold markers. Frame:
cobalt-chromium alloy. Leaflets: porcine. Cuff: inner skirt made of porcine pericardium, outer skirt made of polyurethane, assembly sutures
made of PTFE. Additional features: uses Venus-Endura technology, which combines several methods of combating calcification, immunogenicity
removal technology, and 3D dehydration technology with controlled force. Anti-PVL technology includes an adaptive polymer skirt with a high
compression coefficient, excellent stability, and adaptive properties. Retains properties under dry storage conditions.

Kpatkast xapakTepucTHKa: IATOe MOKOJIeHHe «Sapien». CTBOPKH M3TOTOBICHBI C HCIOIb30BaHHEM TexHOJoTHH «Resiliay, mpenoTspamaromeit
KanbLU(pHKALMIO U IpOoIeBaromeil cpok ciy:kObl. Kapkac: koOanbT-XxpoMoBbli crutaB. CTBopuarhiii ammapar: Obrumii. Mamkera: HapysKHas
TekcTypupoBaHHas Mamxkera u3 [I9T na 40% BeIe, yeM y mpeamecTByronmei Mogenn «Sapien 3». JocTynHsl pasmepsl: 920, 023, 026 u 929
MM. Jlom. 0coOEHHOCTH: KOPOTKHI KapKac ofnerdaer JOCTYH K KOPOHApHBIM apTepusM. OcoOEHHOCTh KlaraHa 3aKiIioqaeTcs B CIIOCOOHOCTH
COXpAaHSTh CBOMCTBA B CyXHX YCIOBHSX XPaHEHUsI, YTO YIPOLIAET €ro UCIIoIb30Banue 1 TpancnoptupoBky / Brief description: The fifth generation
of the Sapien. The leaflets are manufactured using Resilia technology, which prevents calcification and prolongs service life. Frame: cobalt-
chromium alloy. Leaflets: bovine. Cuff: The outer textured PET cuff is 40% higher than that of the previous model, the Sapien 3. Available sizes:
020, 923, 926, and 829 mm. Additional features: The short frame facilitates access to the coronary arteries. The valve’s unique feature is its ability
to maintain its properties in dry storage conditions, which simplifies its use and transportation.

KpaTkast xapakTepuCTHKa: T€OMETpHs KapKaca IpoTe3a nepepaboTaHa mIs oOecHedeHHs pPeryIHpyeMbIX pa3MepoB. Pasmep, mpu koTopoM
pasBepHyT KJlalaH, MOXET OBITh M3MEHEH B COOTBETCTBHUM C HMHAMBHAYyalbHOH aHatomMuel manmeHrta. Kapkac: kKoOalbT-XpOMOBBII CILIaB.
CrBopuarthlii anmapar: Obrauil. MamkeTa: Hapy»KHasi OOIINBKA M3 BA3aHOU TKaHU IOKpbIBaeT 50% BBICOTHI KapKaca. Jlom. ocobennoctu: B 2024
roJly Ha4ajaoch KIMHUYECKOE MCCIIeIoBaHKe KianaHa. TkaHb Oblubero nepukapaa oopadorana no texxHonorun «Resiliay / Brief description: The
prosthesis frame geometry has been redesigned to provide adjustable dimensions. The valve deployment size can be adjusted to suit the patient's
individual anatomy. Frame: cobalt-chromium alloy. Leaflets: bovine. Cuff: knitted fabric outer covering covers 50% of the frame height. Additional
features: A clinical trial of the valve began in 2024. Bovine pericardial tissue is processed using Resilia technology.
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«DurAVR

THV» (Anteris
Technologies Ltd.,
ABcTpanus)

«MyVal Octacore»
(Meril Life
Sciences, Muus)

«Siegel MoRe»
(MiRus, CIITA)

Kparkass xapakTepHCTHKa: HOBBI KJIaCC TPAHCKAaTETEPHOrO KJAIIAHA XapaKTepH3yeTcs OMOMHUMETHYECKHM JAH3aifHOM.
CrBopuarelil anmapaT MU3roTOBJIEH U3 LEJIbHOro Kycka Oblueil opMoOBOUHON TKaHU, 0OpaboTanHOM 1Mo TexHonorun «ADAPT»
HaTuBHOHU (opmsl. Kapkac: ko0ambT-XpOMOBBIH CIIIaB, KPYIHBIE SYEHKH BEPXHETO psfa A KOPOHApHOTo focTyna. CTBOpUaThIi
anmapar: Obluuid. Mamkera: HadW4Me BHENIHETO M BHYTPEHHETO OOIIMBHOTO Martepuana. J[om. 0COOEHHOCTH: KIMHHYECKH
JOKa3aHO, 4YTO CTBOPUATHIH ammapar He AOIycKaeT oOpa3oBaHUs Kanblus B TeueHue 10 neT. D dexTuBHas IIIOMALb OTBEPCTHS
2,2 cM?, cpeiHH# IPaUeHT JaBICHUs 7,5 MM PT.CT. IpH cpeaHeM pasmepe 22,5 mm / Brief description: a new class of transcatheter
valve is characterized by a biomimetic design. The leaflets are made of a single piece of bovine molding tissue, processed using
the “ADAPT” technology of the native form. Frame: cobalt-chromium alloy, large cells of the upper row for coronary access.
Leaflets: bovine. Cuff: the presence of external and internal sheathing material. Additional features: the leaflets have been
clinically proven to prevent calcium formation for 10 years. Effective orifice area is 2.2 cm?, average pressure gradient is 7.5
mmHg with an average size of 22.5 mm.

Kparkas XxapakTepuCTHKa: KapKac KjalaHa MMEeT KOHCTPYKLHUIO 2-pSAHBIX BOCBMUYTOJIBHBIX S4eeK (BMECTO 3-psiaiHON
THOPUIHON TE€OMETPUU TEeKCATOHANBHBIX S4YEeK B BHJC COT) C OTKPBITBIMH S4eHKaMH B 30HE OTTOKA MAJIS COXPAHCHHS
KOPOHAapHOI'0 KPOBOTOKA W 3aKPBITBIMU sYCHKAMH B 30HE MPHUTOKA JUIsi MHHUMH3AlMKM NapanpoTe3HOW yTeuku. Beicora
KapKacoB B 3aBUCHMOCTH OT THIIOpa3Mepa, Takas ke, KaK U B KJIanaHax npefsiaymero noxoxenus (17,35-21,14 mm). Kapkac:
KOOaIBbT-HUKENEBBIH criaB. CTBOpUAThIi anmapar: Osranid. MaHxera: Beicokas BHeHss 100ka u3 [19T (50% BBICOTHI Kapkaca,
Mo cpaBHEHHIO ¢ «Myval» mepBOro mokoJaeHus), OKa-KapaHIall s 3aKyTOPKH MUKPOKAHATIOB U JaTbHEHUIIETO CHIDKCHHUS
peryprutanud. JlocTyHEI pa3Mepbl: 00bIUHBIE pa3Mepsl (020 MM, 923 MM, 026 MM 1 929 MM), IPOMEXYTOYHbIE pa3Meps! (921,5
MM, 024,5 MM 1 ©27,5 Mmm), B gonosnHenue k pazmepam XL (930,5 mm u 932 mm). Jlon. 0coOeHHOCTH: HOBAast KOHCTPYKIUS
MOXET CIOCOOCTBOBATH paBHOMEpPHOMY paciiupeHuto kapkaca TUAK, obOecrneunBas mpu 3TOM TOYHOE pa3BEpTHIBAHHUE.
MoskeT OBITH OPHEHTHPOBaH BO BpeMs oOxuMa (TexHuka «Octaligny») B COOTBETCTBUU C aHATOMHEH KOHKPETHOTO MalUeHTa
/ Brief description: the valve frame has a 2-row octagonal cell design (instead of a 3-row hybrid hexagonal cell honeycomb
geometry) with open cells in the outflow zone to preserve coronary blood flow and closed cells in the inflow zone to minimize
paraprosthetic leakage. The frame height, depending on the size, is the same as in the previous-generation valves (17.35-21.14
mm). Frame: cobalt-nickel alloy. Leaflets: bovine. Cuff: high outer PET skirt (50% of the frame height, compared to the first-
generation Myval), pencil skirt for occlusion of microchannels and further reduction of regurgitation. Available sizes: Regular
sizes (020 mm, 023 mm, 626 mm, and 029 mm), intermediate sizes (921.5 mm, ¢24.5 mm, and ¢27.5 mm), in addition to XL
sizes (¢30.5 mm and ¢32 mm). Additional features: The new design can promote uniform expansion of the TAVI framework
while ensuring precise deployment. Can be oriented during crimping (Octalign technique) according to the anatomy of a
specific patient.

KpaTkasi XxapakTepUCTHKa: IPOTE3 MW3HAYaIbHO YCTAHOBICH Ha OaJUIOHE, YTO YHPOINAET ero HMCIOJIb30BaHUE HPHU ONEpallHy.
Cucrema JO0CTaBKH NMeET MUHUMaNbHBIN quameTp 8 Fr (y octanpHbIx mpousBogutenei He meHee 14 Fr). I[IpounocTs marepuana
KapKaca M3rOTOBJIEHHOTO M3 MOIHOJCHO-PEHHEBOrO CILIaBa B 2—3 pasa Oolbllle, yCTalOCTHAS JOITOBEYHOCTh B 4 pa3a Gounblie,
orgada («recoil») Ha > 50% MeHbIIe, yeM y KOOAJIbTOBBIX MM HUKENEBBIX CIUIaBOB. Kapkac: MonuOneHO-pEHHEBBIH CIIIAB.
CrBOpuartslii annapar: CBUHOI. MamkeTa: HaJlM4ne BHELIHECI MaH)XeThI, TOKphIBatomeit 50% BeicoTh Kapkaca. [lon. ocobeHHOCTH:
camast Goubluasi 3¢ eKTHBHAs IUIOLAb OTBEPCTUS — 3 cM? uis KianaHa @ 26 MM. OTCyTCTBHE Pa3HMIBI BBICOTHI KapKaca B
CKATOM H PACIIMPEHHOM COCTOSHHH — 20 MM JuIs KianaHa ¢ 26 MM. OCOOEHHOCTh TEOMETPHUH KapKaca 3aKJII09aeTCs B HATHYNE
GoJiee KPYIHBIX, OTKPBITBIX S4YEEK C MEHBIINM KOJIMYECTBOM — 18 IIT., IO CPABHEHHUIO C NMPEABIIYIIUMHU OKoIeHUs MU 45 u 135
mrt. CoxpaHseT cBOiicTBa B CyXHX ycloBuAX xpaHeHus / Brief description: the prosthesis is initially mounted on a balloon, which
simplifies its use during surgery. The delivery system has a minimum diameter of 8 Fr (other manufacturers have a minimum
diameter of 14 Fr). The strength of the frame material made of molybdenum-rhenium alloy is 2-3 times greater, fatigue life is 4
times greater, and recoil is > 50% lower than that of cobalt or nickel alloys. Frame: molybdenum-rhenium alloy. Leaflets: porcine.
Cuff: external cuff covering 50% of the frame height. Additional features: largest effective orifice area — 3 cm? for a ¢ 26 mm
valve. No difference in frame height in the compressed and expanded state — 20 mm for a ¢ 26 mm valve. The frame’s geometry
features larger, open cells with fewer cells—18—compared to the previous generations’ 45 and 135. Maintains its properties in dry
storage conditions.

[14]

[10, 11]

[15]




K.S. Mitrofanova et al.

129

Taémuma 3. Oco6eHHOCTH KOHCTPYKIHMA camopackpaiBaronmxcs THAK
Table 3. Design features of self-expanding transcatheter heart valves

YerpoiicTBo,
NPOM3BOIUTEb
/ Device,
manufacturer

6000000000000 000000000000000000000000000000000000000000006060600060000060000600660080006600608000060006060000860006080000660060600008600000000000000600000000000000000000000000000000000000000000000000000000000000000 s00000000sscsssscssscss

«Corevalve»
(Medtronic
CoreValve Inc.,
CIIA)

«ACURATE
TA» (Symetis
SA, Ecublens,
Switzerland)

«Portico» (St.
Jude Medical,
CIIA, c 2017 .
Abbott Structural
Heart, CILIA)

«VenusA-Valve»
(Venus Medtech
Inc., Kuraif)

Ocodennoctu koHcTpyKuu / Design features

Kpatkas xapakTepucTHKa: MHOTOYPOBHEBBIH CaMOPACKPBIBAIOIINICS HUTHHONIOBBIN KapKac, 00ecrednBaeT KOHTPOIHPYEMOE U MOPLIHOHHOE
packpeitre. Cympa-aHHYISIPHBIA JU3aifH obecreynBaeT ONTHMANbHYIO0 T'eMOAMHAMHKY, KapKac CIPOCKTUPOBAH C YYETOM COXPaHEHHS
xopoHapHoii nepdysun. Kapkac: mutunon. CTBopuaThlii anmapar: cBUHON. MaHkeTa: BHELIHSS 100Ka U3 CBUHOTO Hepukapia. JocTymHbI
pasmepsl: 926, 829, 931 mm / Brief description: Multi-level self-expanding nitinol frame provides controlled and portioned deployment. Supra-
annular design ensures optimal hemodynamics, the frame is designed to maintain coronary perfusion. Frame: nitinol. Leaflets: porcine. Cuff:
outer skirt made of porcine pericardium. Available sizes: 926, 629, 631 mm..

Kparkast XapakTepuCTHKa: HaJINYHE HA JUCTAIBHOM Kpae TPeX «CTaOMIM3HPYIONIMX Ayr» JUIS MPEIOTBPAIICHHS HAKJIOHA IIPOTe3a BO BpeMs
OKOHYATEIBHOTO pa3BepThIBaHUs. «BepXHss KopoHKay Kapkaca (GOpMHUpPYeTCs TUCTATBHOM 9acThIO €ro TeNla W NpeAHa3HadeHa JUIs OXBaTa
HATUBHBIX KaJbIMHUPOBAHHBIX CTBOPOK M JUISI OOECIIEUEeHMsS! «TAaKTHIBHOH OOpPATHOH CBS3M» BO BPEMs OKOHYATEIBHOTO Pa3BEPTHIBAHMSL.
Kapkac: mutunon. CtBopuarblii ammapar: cBuHOH. Mamkera: II9T-r00ka B IpOKCHMAalbHOH (BHYTPHKOJBIIEBOII) 4acTu Tela Kapkaca.
JoctynHsl pasmepsl: 920-23 MM, 023-25 MM, 825-27 mM. lom1. 0COOEHHOCTH: KOMUCCYPBI KapKaca XOPOLIO BUIHBI PH PEHTTCHOCKONUH, YTO
CHOCOOCTBYET aHATOMUYECKOMY BpAIlIEHHIO ITpoTe3a (KOMUCCypalibHOMY BbipaBHHBaHuUI0) / Brief description: the presence of three “stabilizing
arcs” on the distal edge to prevent tilting of the prosthesis during final deployment. The “upper crown” of the framework is formed by the distal
part of its body and is designed to cover the native calcified leaflets and to provide “tactile feedback” during final deployment. Frame: nitinol.
Leaflets: porcine. Cuff: PET skirt in the proximal (intra-annular) part of the frame body. Available sizes: 2023 mm, ¢23-25 mm, 925-27
mm. Additional features: the commissures of the framework are clearly visible under fluoroscopy, which facilitates anatomical rotation of the
prosthesis (commissural alignment).

Kparkas XapakTepHCTHKa: TPEXCTBOPYATHII epHKApANAIbHBIA POTE3, YCTAaHOBICH BHYTPH PEHTTCHOKOHTPACTHOTO CaMOPACIINPSIOMIETOCS
kapxkaca. Kapkac: autunon. CTBopuarhlii anmapar: Obrauii. Mamkera: MaH)KeTa KiaraHa U3 CBUHOTO epukapa. JJOCTyHHBI pa3Mepbl: 923 MM,
025 MM, 027 MM 1 029 MM. J{ort. 0coOeHHOCTH: OOJIBILAsK TUIOMIAb TUEeK KapKaca M KOJIBIIEBOE PACIIONMKeHNe (DYHKIIMOHUPYIOLIETO KilarnaHa
obneruaer 10CcTyn K aprepusiM. Knanan o6padaTsBaeTCs 0 TEXHOJIOTHN aHTHKaTbIUpuKamy «Linx». Bo3MOXHOCTb peO3HIIMOHNPOBAHUS
/ Brief description: tricuspid pericardial prosthesis, installed inside a radiopaque self-expanding frame. Frame: nitinol. Leaflets: bovine. Cuff:
valve cuff made of porcine pericardium. Available sizes: 623 mm, ¢25 mm, 627 mm and ¢29 mm. Additional features: a large cell area of
the frame and annular arrangement of the functioning valve facilitate access to the arteries. The valve is treated with Linx anticalcification
technology. Possibility of repositioning.

Kparkas xapakTepHcTHKa: IepBasi TpaHCKaTeTEpHAs CHCTEMa 3aMEHBI aOpTaJIbHOTO KiamaHa, onoOpeHHas B Kurae. MimeeT HagKoIbIEBYIO
KOHCTPYKIMIO, aHanoruunyo «Medtronic CoreValvey, Ho ¢ GoJiee CHIIBHOM paJHaIbHOM CHIONH Ha BXOJHOM KOHIIE, YTO MOXKET OBITH BHITOTHO
IIPU IBYCTBOPUYATOH aHATOMHHU M CHJIBHOM KanbluHO3e. Kapkac: HuTuHON. CTBOpYATHIM ammapar: Obramil. MamxkeTa: 100ka U3 Marepuana
OUOJIOTMYECKOTO MPOUCXOXKACHHA. JJoCTymHBI pasmepbl: 923 MM, 626 MM, 029 MM 1 032 MM. J[oI. 0COOCHHOCTH: KapKac BBIIIOJIHEH U3 CETH
POMOOBHAHBIX YepenyroIuxcs sueek u y3noB / Brief description: The first transcatheter aortic valve replacement system approved in China. It
has a supra-annular design similar to the Medtronic CoreValve, but with a stronger radial force at the input end, which may be advantageous in
bicuspid anatomy and severe calcification. Frame: Nitinol. Leaflets: bovine. Cuff: Skirt made of a material of biological origin. Available sizes:
923 mm, 626 mm, @29 mm, and 32 mm. Additional features: The frame is made of a network of diamond-shaped alternating cells and nodes.
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KoHCTpyKIMM TpaHCKaTeTepHBIX MTPOTE30B KIIAaHOB Cepla

«ACURATE
Neo» (Boston
Scientific,
CIIA)

«Evolut R»
(Medtronic
CoreValve
Inc., CLIA)

«Allegra»
(NVT7

New Valve
Technology,
Switzerland)

«VitaFlow»
(MicroPort,
Kurait)

«TaurusOne»
(Peijia Medical
Inc., Kurait)

Kparkas xapakrepuctuka: Bropoe noxonenue knananoB «KACURATEy. Huskas paquainbHas cHila yMEHbIIAeT MEXaHHYeCKOe HHBECTHIIHOHHO-
AQHHYJIIPHOE HO3UIMOHUPOBaHKE. Bo3aMokHOCTD permosunuu oTcyTcTBYeT. Kapkac: HutuHON. CTBOpYATHIA ammapar: cBHHOM. MamxkeTa: ro0ka
W3 CBHHOTO TeprKapra. JlocTymHsl pasmepsl: 923 MM, 025 MM, 027 MM / Brief description: The second generation of ACURATE valves. Low
radial force reduces mechanical annular positioning. No repositioning is possible. Frame: Nitinol. Leaflets: porcine. Cuff: porcine pericardial skirt.
Available sizes: 823 mm, 625 mm, 627 mm.

Kparkas xapakTepucTHKa: KanaH co3/1aH Ha OCHOBe poBepeHHoi mardopmbl «CoreValve». YMenblieHa BeicoTa kKapkaca. Kapkac: HUTHHOIL.
CTBOpYATHIN anmapar: cBUHON. MamkeTa: yBeIHIECHHAs B pa3Mepax TepMETU3HPYIOMIas «i00Ka», CHIDKAIONIAs BEPOSTHOCTD MapaKiIallaHHON
yreuku. JlocTymHsl pa3mepsl: 923, 026, 629 MM, 634 MM. Jlon. 0COOEHHOCTH: CHIKEHHE pa3Mepa npoduiist cucTeMsl JoctaBku 10 14F s
KJanaHoB 023, 026, 029 mm u 10 16 Fr gns xnanana 934 Mm. Bo3MOXXHOCTE PEeNO3UIIMOHUPOBAHUS M TIOJIHOTO M3BIeYeHUs KianaHa / Brief
description: The valve is based on the proven CoreValve platform. The frame height has been reduced. Frame: Nitinol. Leaflets: porcine. Cuff:
enlarged sealing “skirt” that reduces the likelihood of paravalvular leakage. Available sizes: 823, 926, 0629 mm, 934 mm. Additional features:
reduced delivery system profile size to 14F for 923, 926, 829 mm valves and to 16 Fr for the 634 mm valve. Possibility of repositioning and
complete valve removal.

Kparkast xapakTepucTHKa: Kapkac IMeeT (popMy C BBITYKIBIMH H BOTHYTHIMH 00JIACTSIMU, STYCHKH 3aKPBITOrO THIIA B (hopMe poMba ¢ IepeMEHHBIM
pa3MepoM, 4TO B CBOKO OYEPe/Ib 00CCIICUNBACT Ty UIIY 0 KOPOHAPHYTO ep(hy3Hi0 1 00Ieryaet 0CTyII s JATbHEUIITHX EPKY TAHHBIX KOPOHAPHBIX
BMeIIIaTebCTB. B KapKac BCTPOCHBI 6 PEHTTEHOKOHTPACTHBIX 30JI0ThIX MapkepoB. Kapkac: Huturos. CTBOpUaThIii armapar: Obranit. Marmkera:
YIUIOTHUTENbHAs 100Ka. JlocTymnHbI pazmepsl: 923 MM, 027 MM U @31 MM. Jlon. 0COOEHHOCTH: IepUKap Al CHIKEHUs KaJlbLHO3a 00paboTaH
JIBYMST METOJIaMH, 3aKJTIOYAIOIINECs B yeTpaHeHne (oCcHOIHUINIHOTO CII0sI KIETOK HEePHKapaa 1 YMEHBIICHHE CBOOOIHBIX OT IIyTapanbIernia
cesi3eil. OTCyTCTBHE BOBMOXKHOCTH pernosuiionnpoBanus / Brief description: the frame has a shape with convex and concave areas, closed-type
cells in the shape of a diamond with variable size, which in turn ensures better coronary perfusion and facilitates access for further percutaneous
coronary interventions. The frame has 6 radiopaque gold markers. Frame: nitinol. Leaflets: bovine. Cuff: sealing skirt. Available sizes: 823 mm,
027 mm and 931 mm. Additional features: the pericardium is treated with two methods to reduce calcification, consisting of eliminating the
phospholipid layer of pericardial cells and reducing glutaraldehyde-free bonds. No possibility of repositioning.

Kpatkas xapaxrepucTHKa: IepBO€ IOKOJICHHE TPAHCKATETEPHBIX KiamaHoB MicroPort. PaguansHas cmma xapkaca THOPHIHOW NPOYHOCTH
«VitaFlow» na 50% Oounbire, uem y kapkaca Ha 50% Bbime, yem y «Evolut R» (Medtronic CoreValve). B cBoto ouepesib, BEICOKas pajHanbHast
CHIIa KapKaca MO3BOJISIET PACIIMPSITh CIOKHBIE YYaCTKH a0PThI ¢ OOJIBIIMM KOJIHIECTBOM KajblHo3a. Kapkac: HutrHOI. CTBOpUATHIi anmapar:
Obrunit. Mamkera: aBoitnast rooka u3 [19T. JJoctymubl pasmepsr: 021 mm, 924 MM, 027 MM, 630 MM / Brief description: The first generation of
MicroPort transcatheter valves. The radial strength of the VitaFlow hybrid-strength frame is 50% greater than that of the Evolut R (Medtronic
CoreValve). This high radial frame strength allows for dilation of complex, calcified aortic areas. Frame: Nitinol. Leaflet: Bovine. Cuff: Double-
skirted PET. Available sizes: 21 mm, 24 mm, 27 mm, ¢30 mm.

Kpatkas xapakTepucTuKa: Kapkac IpoTe3a UMeeT KOHYCOOOpa3HbIH BXOAHOI KOHEII ¢ BRICOKOH paJualbHON CHIIOH JUIs AI[IEHTOB C BBIPAKCHHBIM
KasbIHO30M. KopoTkwit kapkac ¥ HU3KO PacIoNIoKEHHbIE CTBOPKH MPeIHAa3HAUCHBI IS CHIDKEHHS PHCKa KOpOHapHO# obcTpykimu. Kapkac:
HUKe/Ib-TUTaHOBBIH ciuiaB. CTBOpYaThli anmapar: Obranil. Mamxera: r00ka u3 [19T. loctynHsl pasmepsl: 921 MM, 023 MM, 026 MM, 029 MM,
@31 mm. Jlom. ocoGeHHOCTH: MaTepHal nepukapaa oopadoTan aHTHKaIbIUeBbIM pacTBopoM / Brief description: the prosthesis frame has a
conical entry end with high radial force for patients with severe calcification. The short frame and low-positioned leaflets are designed to reduce
the risk of coronary obstruction. Frame: nickel-titanium alloy. Leaflets: bovine. Cuff: PET skirt. Available sizes: 821 mm, 923 mm, 626 mm,
029 mm, @31 mm. Additional features: the pericardial material is treated with an anticalcium solution.

2015

2016

2017

[27]

(32]

[33,34]

[35]

[36]
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«Evolut PROy Kpatkas XapakTepucTHKa: BTOpoe IOKojieHHe kiamaHoB «Evolut R». YMeHblieHa Bbicota nmpoduiisi KapKkaca, HPH COXPAHEHHH BBICOTBI ¥ ,/
(Medtronic nepuKapauanbHoil 1o0kn. Kapkac: HuTHHOIL CTBf)p‘IaTLII\/‘I‘aITIHapaTI CBHMHOM. ManmgTa: Hocrynuel pasmepsl: 923, 026, 929 MM. Jorm. . 1/ ’
CoreValve Inc. 0COOCHHOCTH: €CTh BO3MOKHOCTE PCTIO3HIIHH / Brle_f desprlptlpn: The secopfi generation of E\_/olut R Valves. The frame profile height has e 2017 [37]
CIIIA) ? beeg r.educed while maintaining the height of the pericardial skirt. Frame: Nitinol. Leaflets: porcine. Cuff: Available sizes: 923, 926, 629 mm. 1:"1
Additional features: repositionable. |

Kparkast XxapakTepuCTHKa: MPOTE3 OCHAIICH KAapKacoM, TPeMs MepUKApAHaIbHBIMUA CTBOPKAMH U TPEMs KOJIBIIAMH ISl (PUKCAIIMH POIHBIX
ctBopok. Kapkac: Hutunoi. CTBopyYarslil anmapar: Obrumid. MamxeTa: HaTM4Yue BHYTPEHHEH MaHXKeThl. JJOCTYMHBI pa3sMepsl: 922 MM, 925 MM,
«J-Valve» (JC 028 MM, 931 MM 1 934 MM. J[om1. 0COOEHHOCTH: KapKac COAEPKUT CHHYCOBBIE BBIPE3bI AT 00IEr4eHns JOCTyIa K KOpOHapHOMY cocyny / Brief / /
Medical, CIIIA) description: The prosthesis is equipped with a frame, three pericardial leaflets, and three rings for fixation of the native leaflets. Frame: nitinol. = #
Leaflets: bovine. Cuff: with internal cuff. Available sizes: 822 mm, 925 mm, 28 mm, ¢31 mm, and 934 mm. Additional features: the frame d
contains sinus notches for easier access to the coronary vessel. \

2018 [38]

Kparkast xapakrepuctuka: ciemyromas urepamus «Evolut R», xotopas orTimyaercs camblM HH3KHM NPOQUIEM TOCTAaBKH Ui KIIAllaHOB
quamMeTpoM 2329 MM M yCOBEPLICHCTBOBAHHBIM YIUIOTHEHHEM C BHCIIHEH TKAaHEBOH 00OIOUYKON I KiIamaHOB Bcex pa3MepoB. Kapkac:
HuTHHOJN. CTBOpYATHINA anmapar: CBUHOW. MamXeTa: HalIWn4ue JOTOTHUTEIBHOMN F00KH Jutst repMeTn3anuu. JlocTymHbl pa3mepsr: 023, 026, 029
MM, 934 MM. Jlom. 0cOOEHHOCTH: yMEHbIICHUE pa3Mepa npoduist o6onoukn goctasku 10 14 Fr (o cocyna 5,0 mm) / Brief description: The next
iteration of the Evolut R, featuring the lowest delivery profile for valves with diameters of 2329 mm and an improved seal with an outer fabric
shell for valves of all sizes. Frame: Nitinol. Leaflets: porcine. Cuff: with an additional skirt for sealing. Available sizes: 023, 926, 829 mm, ¢34
mm. Additional features: reduced delivery shell profile size to 14 Fr (vessel diameter 5.0 mm).

«Evolut PRO+»
(Medtronic
CoreValve Inc.,
CIA)

2019 [39]

Kparkas xapakrepuctuka: Tperbe mnoxoneHue kiaanaHoB «ACURATEy». IMpunmunuansno ommmuaercs oT «ACURATE Neo» Hammumem

BHYTPEHHEH U BHEIIHEHl yIUIOTHUTENIBHOH I00KH N3 CBHHOTO TIepHKap/a, KOTopast BBIIIE IpeamecTBeHHrKa Ha 60 %. Kapkac Taxke ocHameH

HAaJIKOJIbLICBUIHBIMY JINCTOUKAMH, OJIarofgaps KOTOPBIM JOCTUraercs Oonpliue 3HaueHHsA 3(D(PEKTUBHOM IIOMAAU OTKPHITUS U ONHO3HAYHBIH
«ACURATE rpagueHT naBieHus. Huskas paananbHas cuila TakKe YMEHBIIAET MEXaHMYECKOE MHBECTUIIMOHHO-aHHYIIIPHOE MOo3uIoHnpoBanne. Kapkac:
Neo 2» (Boston  HuTnHON. CTBOpUaThlii anmapar: cBUHOI. MamkeTa: Haau4ue BHELIHEH MamkeTsl. JlocTymHbI pasmepbl: 923 MM, 025 MM u 027 mMm. Jor. L 2020 [40]
Scientific, 0cobeHHOCTH: IIepuKap 00padoTan aHTH-KalbLU(pUKAIHOHHBIM NOKphITHEM «BioFix» / Brief description: The third generation of ACURATE )
CIA) valves. It differs fundamentally from the ACURATE Neo by the presence of an internal and external sealing skirt made of porcine pericardium, — *° < AR

which is 60% larger than its predecessor. The frame also features supra-annular leaflets, which achieve a large effective opening area and a clear

pressure gradient. Low radial force also reduces mechanical investment-annular positioning. Frame: nitinol. Leaflets: porcine. Cuff: with external

cuff. Available sizes: 923 mm, 25 mm, and 27 mm. Additional features: the pericardium is treated with the anti-calcification coating “BioFix”.

Kparkas xapakreprcTrKa: BTOpOe IIOKOJICHNE U IPEEMHUK KiTaraHa «Portico», OTIMYaeTcs TeM, 4TO OCHAIICH BHEIITHEH U BHY TPEHHEH TKAHCBBIMH
MaH)XeTaMu, Ha3biBaeMbIMH «NaviSeal», KOTOpbIC pacloIOKeHBI BOKPYT IPUTOYHOTO oTBepCcTUsi. ONTHMHU3UPOBAHA paJiaibHas CHIa, KapKac
MMEET M30THYTYI0 YaCTh aOPTAIbHOTO OTTOKA JUISI CHIDKCHUS PUCKA MOBpPEKAeHUS aopThl. Kapkac: HutuHon. CTBOpYATHIi anmapar: Obrdumii. \
Mamkera: BHENIHSISI U BHYTPEHHSAS TKaHeBble MamkeThl «NaviSealy. JIOCTyIMHBI pasMepbl: Kapkac CIPOSKTHPOBaH ¢ OOJBIINMHU SUCHKAMH, \\ / \ A
«Navitor» KOTOpbIE CBOAAT K MUHUMYMY KOPOHAPHYIO OOCTPYKIHIO U YIy4IIAr0T KOPOHApHbIH JocTyIl. Jlom. ocobeHHOCTH: 023 MM, 925MM, 027 MM, 029 e |
(Abbott, CIIIA) mm, 35 mm / Brief description: the second generation and successor of the Portico valve, it is distinguished by being equipped with external and N N
internal fabric Cuffs, called NaviSeal, which are located around the inlet orifice. Optimized radial force, the frame has a curved part of the aortic X i 1
outflow tract to reduce the risk of aortic injury. Frame: nitinol. Leaflet: bovine. Cuff: external and internal fabric Cuffs “NaviSeal”. Available By W Wi
sizes: the frame is designed with large cells that minimize coronary obstruction and improve coronary access. Additional features: @23 mm, @25 |
mm, 927 mm, 629 mm, 635 mm. | O
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«Hydra» (SMT,
Sahajanand Medical
Technologies,
Nupns)

«Evolut FX»
(Medtronic
CoreValve Inc.,
CIIA)

«Venus-PowerX»
(Venus Medtech
Inc., Kurait)

«TaurusNXT»
(Peijia Medical Inc.,
Kurait)

Kparkast XxapakTepHCTHKa: AU3aifH KapKkaca XapaKTepH3yeTCs HaJM4HeM KPYNHBIX sueek. CTBOpKH 00paboTaHbl aHTHKAIBIMHUPYIOIHM
MIOKPBITHEM M PACIIONOXKEHBI CYNPAaaHHYIIPHO, 00ECIEUNBAIOT IPEBOCXOAHYIO TeMOANHAMUKY 3a c4eT Oonbiuel 3((heKTHBHOI mIomanu
oTBepCTHs 1 Oojlee HU3KOro rpafueHTa JaBiieHus. Hannaue JByX peHTTeHOKOHTPACTHBIX MapKepoB Ha Kapkace: I pactoioxkeH B IIepBoM
psiy Ha CTBIKE SYEEK M MPeJHA3HAUYCH IS ONpe/IeIeHUs] [IYOHHBI MMIUIAHTA M TOYHOW MMIUIaHTAIMH, I Mapkep pacrioyiokeH B TPETbeM
psily Ha CTHIKC SYCCK M YKas3bIBAIOT, Korja OyneT pa3BepHYT CTBOpuarhli ammapar. Kapkac: HutmHON. CTBOpYaThIi ammapar: ObIYHIL.
HoctynHsl pa3mepbl: 922 MM, 926 MM U @30 MM. Jlom. 0COOEHHOCTH: CyIpaaHHY/IIPHOE MOJIOKCHHE KJallaHa IIOMOraeT COXPaHUTh
KpyIiIyro popMy KilalaHa Jaxke B Cirydae, e (JopMa HaTHBHOTO KOJIBIIA JUTUNTHYecKast. Hannane BO3MOXKHOCTEH Peo3HIIMOHNPOBAHHS
u nonHoro usBneueHus / Brief description: the frame design is characterized by the presence of large cells. The leaflets are treated with
an anticalcification coating and are located supraannularly, providing excellent hemodynamics due to a larger effective orifice area and a
lower pressure gradient. The presence of two radiopaque markers on the frame: I is located in the first row at the junction of the cells and is
designed to determine the implant depth and accurate implantation, the I marker is located in the third row at the junction of the cells and
indicates when the leaflets will be deployed. Frame: nitinol. Leaflets: bovine. Available sizes: 822 mm, 626 mm and 30 mm. Additional
features: the supraannular position of the valve helps maintain the round shape of the valve even if the shape of the native ring is elliptical.
The presence of the possibility of repositioning and complete removal.

KpaTkast XxapakTepUCTHKA: OTJINYAaeTCs KOHCTPYKLIUEH Kapkaca, KOTOPBIH IIPOEKTHPOBAH ¢ HCIOIb30BAaHUEM TPEX OKOH, B UETBIpE pasa
Oombire, ueM y npenmecrseHHnka « Evolut PRO+». OxHa o0ecriednBaroT 0CTyT K KOpoHapHBIM apTepusaM. Kapkac: Hutuaon. CTBopyaThiid
anmapar: CBUHOH. ManxkeTa: HallnyMe BHELIHEH MamxkeTbl. JlocTynHbl pasMepsl: 023, 626, 929 MM, 034 MM. Jlon. 0cOGEHHOCTU: HAIUUHe
TpeX PeHTTeHOKOHTPACTHBIX MapKepoB Ha kapkace / Brief description: It features a frame design with three windows, four times larger than
its predecessor, the Evolut PRO+. The windows provide access to the coronary arteries. Frame: Nitinol. Leaflets: porcine. Cuff: external
cuff. Available sizes: 923, 926, 629 mm, 034 mm. Additional features: three radiopaque markers on the frame.

Kparkasi xapakTepUCTHKa: OTIHYaeTCs OT «Venus-A» HaJM4ueM BO3MOXKHOCTH CyXOro XpaHeHus. Tpu V-00pasHbIe BBIIYCKHBIC YacTH
KJIanaHa peHa3HaYeHbI JIsI COXPAHEeHHs IPOCTPAHCTBA UIsi KOPOHAPHOTO AOCTyMa nocie umrutantannu. Kapkac: Hutnaon. CTBopuaTsit
ammapar: Obrumid. Mamkera: BHyTpeHHsss Mamkera. Jlom. ocoOenHoctn: CHcCTeMa JOCTaBKM HMMEET YHHKAJIbHYK KOHCTPYKLHIO C
MIPOBOJIOYHBIM YIIPABICHHEM, KOTOpas MMO3BOJISET 3aXBaThiBaTh KiamaH mocie 100% MONHOTO pacKphITHSI, KOTa KapKac HaXOMHUTCS 3a
MpeenamMu Karcyiisl mogadu. [1o qanueiv Ha 2024 rof1, yCTPOHCTBO OCTYITHO TOIBKO JUISl HCCIISI0BATENILCKHX Heeit. OcOOeHHOCTH KilanaHna
3aKJTI0YaeTCsl B CIIOCOOHOCTH COXPAHSATh CBOMCTBA B CYyXHX YCIOBHSX XPAHEHHs, YTO YIPOIIACT €ro MCIOIb30BaHNUE H TPAHCIIOPTUPOBKY
/ Brief description: Differs from the Venus-A in that it can be stored dry. Three V-shaped valve outlets are designed to maintain space for
coronary access after implantation. Frame: Nitinol. Leaflets: Bovine. Cuff: Internal cuff. Additional features: The delivery system has a
unique wire-guided design that allows the valve to be grasped after 100% deployment, when the frame is outside the delivery capsule. As of
2024, the device is available for research purposes only. The valve's unique feature is its ability to maintain its properties under dry storage
conditions, simplifying its use and transportation.

Kparkast xapakrepucTHKa: HpPOXYKT TpeTbero nokoseHus or Peijia Medical. on. ocoGennoctu: «TaurusNXT» Bkmouaer B cebst
TEXHOJIOTHIO AHTHKAJIbLN(UKALNY, KOTOpasi peHa3HaYeHa I yCTPAHeHHUs MM 3HAYUTEILHOTO YMEHBIICHUS KAIbLIU(HKALMN TKaHeH
[yTeM YAJICHHS] OCTATOYHOTO ajbAeru/a B nepukape. OcoOeHHOCTD KiIalaHa 3aK/II04aeTcsl B CIIOCOOHOCTH COXPAHSTh CBOWCTBA B CYXUX
YCIIOBHUSIX XpaHEHHs, YTO YIPOLIAET €ro MCIoib30BaHue u TpancnoptipoBky / Brief description: A third-generation product from Peijia
Medical. Additional features: “TaurusNXT” incorporates anticalcification technology, which is designed to eliminate or significantly reduce
tissue calcification by removing residual aldehyde in the pericardium. The valve's unique feature is its ability to maintain its properties in
dry storage conditions, simplifying its use and transportation.
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«Taurus Elite»
(Peijia Medical Inc.,
Kuraift)

«Viennay (P+F
Products + Features
GmbH, Ascrpus)

«VitaFlow Liberty»
(MicroPort, Kurait)

«Trilogy»
(JenaValve
Technology, CIIIA)

«Navitor Vision»
(Abbott, CILIA)

Kparkast xapakrepucTuka: mpoayKT BTOporo rnokoieHust ot komnanuu Peijia Medical. Kapkac: Hukenb-tuTanoBblii cruiaB. CTBOpUaThiit
armapat: Obrdmil. MamkeTa: Hapy)KHasi ¥ BHYTPEHHsIs F00Ka. JIocTymHBI pasmepsl: 923 MM, 0626 MM, 029 MM, 931 MM / Brief description: A
second-generation product from Peijia Medical. Frame: nickel-titanium alloy. Leaflet: bovine. Cuff: outer and inner skirt. Available sizes:
923 mm, 626 mm, 629 mm, @31 mm.

Kparkas XxapakTepucTHKa: IPOTe3 He TpedyeT KOHCepBalluy i CMOHTHUPOBAH Ha cucTeMe focraBku. Kapkac: Hutunos. CTBOpUYAThIii armnapar:
Obrumii. MamkeTa: yITOTHSIOIIAs! F0OKa U3 OBIYbETO NepuKapaa. JlocTymHbI pasMepsl: 923 MM, 626 MM, 829 MM, 031 MM. J{on. ocoGeHHOCTH:
BO3MOXXHOCTb PEIO3UIHOHMPOBAHNS U MOJHOTO u3BiIedeHus kianana / Brief description: the prosthesis does not require preservation and
is mounted on a delivery system. Frame: nitinol. Leaflets: bovine. Cuff: sealing skirt made of bovine pericardium. Available sizes: 23 mm,
026 mm, 629 mm, @31 mm. Additional features: possibility of repositioning and complete removal of the valve.

Kpatkas xapakreprcTrKa: BTOpoe IIOKOJICHHE TPAaHCKATETEPHBIX KianaHoB oT MicroPort. MiMeeT BO3MOXHOCTB PENO3UIUH TIPH PACKPBITHH
10 75%, BHYTPEHHIOIO M BHELIHIOI FOOKH, YMEHBIIAIOUINE PETYPrUTAIMI0, MOTOPH3UPOBAHHYIO SJIEKTPUUECKYIO PYKOSTKY CHCTEMbI
JIOCTaBKH U aHTHKAJIBIUEBYI0 00paboTKy nepukapaa. Kapkac: autunon. CTBopuarslii anmapar: Oblunit. MamkeTa: BHyTPSHHSISI U BHEIIHSS
100xu u3 [19T. octynHsl pazmepsl: 021 MM, 024 MM, 027 MM, 830 MM. J{or. 0COOEHHOCTH: UMEET YHUKAJIbHYIO CIIUPAIBHYIO CTPYKTYPY,
KoTOpas obecnednBaeT ObICTpoe, cTabuIbHOE U TouHOe u3BeueHue / Brief description: The second generation of transcatheter valves from
MicroPort. Features the ability to reposition at opening up to 75%, internal and external skirts that reduce regurgitation, a motorized electric
handle of the delivery system, and anti-calcium treatment of the pericardium. Frame: nitinol. Leaflets: bovine. Cuff: internal and external
skirts made of PET. Available sizes: 21 mm, 824 mm, 627 mm, 930 mm. Additional features: has a unique spiral structure that ensures fast,
stable, and precise retrieval.

Kparkast XxapakTepucTHKa: MPOTe3 OCHAIIEH KapKacoM, TPeMs CTBOPKAMH, BHEHIHEil OOKOH, TpeMsl paJHonpo3padyHbIMU (PHKCATOPAMH,
KOTOpBIE TIPeAHA3HAYCHbI 17151 KPEIICHHs CTBOPOK a0pTaIbHOTIO KiIamaHa 1t obecnedeHus Gpukcanuu u repmerusanun. Kapkac: Hutusom.
CTBOpYaThIil ammapar: cBUHOW. MamkeTa: BHEIIHASA I00Ka U3 NEepUKapIHAIbHON TKaHU CBUHBU. JlOCTYyIHBI pasMepsl: 023 MM, 025 MM H
027 mm / Brief description: The prosthesis is equipped with a frame, three leaflets, an outer skirt, and three radiolucent anchors, which are
designed to secure the aortic valve leaflets for fixation and sealing. Frame: Nitinol. Leaflets: porcine. Cuff: outer skirt made of porcine
pericardial tissue. Available sizes: 823 mm, 925 mm, and 627 mm.

Kparkast xapakrepucTuka: TpeTbe MOKOJICHHE MPOTe30B «Porticoy. YCTpOHCTBO OCHAIIEHO JUHAMHYECKON YIUIOTHHTEIBHON MaH)KeTOM,
KOTOpasi CBOAUT K MUHUMYMY PUCK MapanpoTe3HOH Peryprutauiu, 4yTo SBISICTCS KIOYEBBIM (DAKTOPOM B ONTHMH3AIMH JOJITOCPOYHOIM
pabots! kinanana. Kapkac: autuHON. CTBOpUAaThIi anmapar: Obrauid. Mamkera: TUHaAMHYecKas yIUIOTHUTEIbHAS HapyXKHas Mamkera. Jlor.
0COOCHHOCTH: HHTETPUPOBAHBI TPH OOJIBIINX MapKepa « Vision», Ha pacCTOSHUM 3 MM OT MeCTa MMIUIAHTAMU. PacmpeH pasMepHBIil psi —
npeoxker «Navitor Titany Uit naueHToB ¢ GOIBIIMME KOIbLAME C IepuMeTpoM oT 85 10 95 mm / Brief description: The third generation
of Portico prostheses. The device is equipped with a dynamic sealing Cuff, which minimizes the risk of paraprosthetic regurgitation, a key
factor in optimizing long-term valve function. Frame: nitinol. Leaflets: bovine. Cuff: dynamic sealing outer cuff. Additional features: three
large “Vision” markers are integrated, located 3 mm from the implantation site. The size range has been expanded — the “Navitor Titan” is
available for patients with large rings with a perimeter from 85 to 95 mm.

f
{
M

N

\

p !

=

2021

2021

2021

[45]

[30]

[47]

[48]

[49]




134

KoHCTpyKIMM TpaHCKaTeTepHBIX MTPOTE30B KIIAaHOB Cepla

[MosiBnenne Mojeneld ¢ BO3MOKHOCTBIO CYXOTO
XpaHeHMs], Takux kKak: «Venus-PowerX» (2021 r,
Venus Medtech Inc., Kurait) u ap., Takxe 1mo3BoisieT
3HAYUTENHHO COKPATUTH BpPEeMsl MPOLEAYPHI 32 CUET
YMEHBIICHHSI 3TANOB MOJITOTOBKH CHCTEMBI K BBEJIE-
Huto [29, 30].

[MogBHIOM CaMOPACKPHIBAIOIIUXCSI KOHCTPYKIUH
SBJSIFOTCS. MEXaHUYECKH PacIlIMpsieMble KianaHbl, KO-
TOPBIE MTO3BOJIAIOT PEAIN30BBIBATH 00JIE€ TOUHBIN KOH-
TPOJb HAJl MPOIECCOM HMIUTAHTAIIUN, O0ECIIeYrBast
BO3MOXKHOCTH TIOJTHOTO 3aKPBITHS W W3BJICUEHUS Kia-
naHa mocje packpbITHs 0e3 Bpena Juist maruenTa. Ha
npumepe kinanana «Lotusy (2007 1., Boston Scientific,
CILIA), aTo nocturaercs Onarogapsi yHUKaJIbHON TeX-
HOJIOTWH, HCIIOJIb30BAHHON B KOHCTPYKLHUH IIJIETEHOTO
HUTHHOJIOBOTO Kapkaca u MexaHusMma «Depth Guardy,
KOTOPBIA ONTHUMH3MPYET pa3BepThIBAaHWE W OOecTe-
YHBAET PAHHIOW (UKCAINIO, KOHTPOJIUPYS TIyOUHY
umiutantaiuu [50]. «Lotus Edge» (2019 1., Boston
Scientific, CILIA) npenmnaran 6onee rHOKUA U OTCIIe-
JKUBAEMBIH KaTeTep, YTO YHPOILIAEeT JOCTABKY, a TaK-
YK€ TEXHOJIOTHIO aJlalTUBHOTO YIUIOTHeHHs «Adaptive
Seal», kKoTOpass MUHUMH3UPYIOT TTAPaNIPOTE3HYIO yTeU-
Ky. OGa ycTpoiicTBa OBUIM JJOCTYITHBI B pazMepax 923
MM, 925 MM 1 927 mMm. B 2020 1. xommnanus Boston
Scientific 00bsiBHIIa O JOOPOBOIBHOM OT3BIBE CUCTEMbI
aopranbHoro Kiarmana «Lotus Edge» u mpekparienun
e€ MPOM3BOJICTBA M3-32 CIIOKHOCTEH C CHCTEMOH J0-
cTaBKH ycTpoiicTea [50].

Ananmn3 xouctpykunii TUAK mporte3oB kimamaHoOB
cep/ua No3BOJIWI BBISIBUTH sl TeHAeHUUN. [Ipumene-
HHE KOOaJIbT-XpPOMOBBIX, MOJHOIEHO-PEHUEBBIX CILIA-
BOB B3aMEH HEp)KaBEIOIIEH CTajdl B KOHCTPYKLMAX
OTIOPHBIX KapKacoB OaJIIOHOPACIIHUPSIEMBIX TTPOTE30B
KJIalTaHa Cep/lia, MO3BOJUIIO MTOBBICUTH WX MPOYHOCT-
HBIE U DKCIDTyaTal[HOHHbIe XapakTeprucTuku. Camopac-
KPBIBAIOIMECS] MPOTE3bl MPOJCMOHCTPUPOBAIN IPO-
rpecc B aAanTaluy K aHaTOMHYECKUM OCOOCHHOCTSIM
MalKUEHTOB, YTO CIIOCOOCTBYET Jy4IIeMy NPHIETaHHIO
K CTEHKaM COCyJla W CHI)KAaeT PHUCK MapanmpoTe3HOU
perypruranuy, 6marofaps ONTAMH3AINN PaJHaIbHBIX
CHJI HUTHHOJIOBOTO KapKaca TpoTe3a, YBEIUYCHHIO
pa3MepoB sYeeK MpoTe3a M COBEPIICHCTBOBAHUIO 00-
mmBKHA. OTHOBPEMEHHO € 3THM, ISl BCEX BHJOB IPO-
TE30B KJAaHOB CepAlla aKTUBHO pPa3palbaTbIBalOTCS
M COBEPIICHCTBYIOTCS aHTHKAJBIIUEBBIC TEXHOJIOTHU
00paboOTKH, KOTOPHIE TIO3BOJISIIOT CHU3UTH PUCK Kallb-
[IMHO32 — OJIHOW W3 IVIABHBIX NPUYMH Pa3BHTHUS JIHC-
¢byHkuu Tpore3oB. Takke aKTHBHO Pa3BHBAIOTCS
TEXHOJOTUU CTPYKTYpHOH CTaOWIM3aluK, CTEPUIIH-
3alMU U NPEANMIUIAHTALMOHHOTO XPaHEHHsT OHOMpOo-
TE30B KJIAITaHOB cepira. B coBOKymHOCTH, TIpUMEHS-
eMble KOHCTPYKTHBHBIE HW3MEHEHHS CIIOCOOCTBYIOT
VAYYIICHUI0 OMOCOBMECTHMOCTH, YMEHBIIAIOT PUCK
KaJTbIU(HUKAINY U B KOHEYHOM PE3yJIbTaTe MOBBIIIAIOT
HaJIe)KHOCTD U JOJITOBEYHOCTH TPAHCKATETEPHBIX MPO-
TE30B KJIAIIaHOB CepALa.

IIpoBeneHHBIN aHanU3 KOHCTPYKLMM TpaHCKare-
TEPHBIX MPOTE30B KJIaraHa cep/ilia MO3BOJIMII BEISIBUTh
psA HampaBJIEHUH pPa3BUTHS M COBEPLICHCTBOBAaHUS
JAHHOW TEXHOJIOTMH M YCTPOMCTB, K TAKOBBIM MOXHO
OTHECTH:

— COBEpIIEHCTBOBAaHNE METOI0B 00paboTKM Onoma-
TEpUaJIOB, KOTOPbIE B CBOIO OYepe]b [103BOJISIOT yBe-
JIMYUTBH JI0JITOBEYUHOCTD KJIAIIaHOB;

— COBEpILICHCTBOBAaHME KOHCTPYKLMH TpaHCKare-
TEpHOTO MpoTe3a KialaHa cepiua B HalpaBiICHUU
YMEHBILIEHHUs AuameTpa Npoduist B CKaToM BUIAE Ha
CHCTEME JOCTaBKH;

— COBEpILIEHCTBOBAaHUE OOIIMBKH TPaHCKAaTETEPHO-
ro mpoTe3a KiamaHa cepAla ¢ Helblo 3PPEeKTUBHOTO
MIPEIOTBPAILEHNUS TapapOTEe3HON YTEUKH;

— pa3palboTKy Mofeleil TpaHCKAaTeTePHBIX MPOTe-
30B, KOTOpBIE 3aKPEIUISIFOTCS HA CUCTEME JAOCTAaBKH B
3aBOJICKHX YCIIOBHUSIX, XPAHATCA B CyXOM BHJE U IIO-
3BOJISIFOT 3HAYUTEIBHO COKPATUTh BPEMs HPOIELypHI
3a cYeT YMEHBIIEHHs 3TaloB MOATOTOBKH CHCTEMBI K
HMMIUTAaHTalUH.

3akiiloueHue

AHajM3 MO3BOJIUJ BBISABUTH 3HAUUTEIIbHBIC TEXHO-
JIOTUYECKHE YIYUIICHUS B KOHCTPYKIIMSIX TpaHCKaTe-
TEPHBIX MPOTE30B KJIAMAHOB cep/ua 3a nociennue 20
ner. llpuMeHeHHEe COBPEMEHHBIX OHMOCOBMECTHMBIX
CIUIAaBOB M MAaTEPHAaJOB, a TaKXe COBEPIICHCTBOBA-
HUE U CO3/IaHNE HOBBIX aHTHKAIIBIIMEBBIX TEXHOJIOTHH,
CIOCOOCTBYIOT YIIYYIICHHUI0O OHOCOBMECTUMOCTH, Ha-
JISKHOCTH ¥ JIOJITOBEUHOCTH IPOTE30B, CHHMIKAST PUCK
MaparpoTe3HON YTEUKU U KAIbIIU(UKAIIIH.
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