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0630p TKaHEMMUTUPYIOLLUX MaTepuaoB Seckie
AN QaHTPONOMOpP¢HOro MoAe/IMPOBaHMUA
apTepuanbHbIX COCYA0B

[.1. AbbizoBa, M.P.KopeHko

HaquO-l'IpaKTVI'-IECKVIVI KJTMHUYECKMIA LIeHTP ANArHOCTUKK U TeneMe AULIMHCKUX TeXHoMorui

AHHOTALINA

O6ocHoBaHMe. [Ins COBEPLUEHCTBOBAHMA AMArHOCTUKM NMATONOTMYECKUX M3MEHEHUIA apTepuii C MOMOLLbI0 KOMMbIOTEPHOM
ToMorpacdmyeckon aHrorpadum UCnonb3yloTcs aHTPONoMopdHble TecT-06BbEKTbI U3 TKaHEMMUTUPYIOLLMX MaTepuanos. Cos-
LaHue TecT-06beKToB TpebyeT nopbopa MaTepuanoB CO CBOWMCTBaMM, KOPPEKTHO BOCMPOM3BOAALMMU BUOMeXaHMYecKue
W PEHTFEHOBCKME XapaKTepPUCTUKU apTepuanbHOW CTEHKW. TKaHEUMUTUpYIOLLIME MaTepUarbl, UCMOMb3YHOLLMECS B COBPEMEH-
HbIX TeCT-00bEeKTaX, He BCErAa Y4YMTbIBAKIT YCI0BUS, B KOTOPbIX (QYHKLUMOHMPYET apTepuanbHas cTeHka in vivo [1]. Kpome
Toro, Tpebyetcs noabop MaTepuanoB Ans UMUTALMW NATONOMUYECKUX NMPOLIECCOB, TaKUX KaK M3MEHEHUE TOMLLUMHBI apTepu-
anbHOW CTEHKM B 06/1aCTM aHeBPU3MbI, UMUTaLMA TpOMBOB [2]. Bbibop TKaHeMMUTUpYIOLLMX MaTepUanoB AJiA CO3AaHUs TecT-
06BbeKTa CyLLIECTBEHHO B/IMAIET Ha pe3ynbTathl UCCeA0BaHNM, MPOBOAUMBIX C €r0 UCMOJb30BaHUEM.

Lienb — onpeneneHne bUoMexaHUYECKUX M PEHTTEHOBCKMX CBOICTB TKAHEUMUTUPYHOLLMX MaTepuUanoB 1 aHTPonoMopdHo-
ro MoJEenMpoBaHUA TecT-06EKTOB apTepuasbHbIX COCYL0B.

Marepuanbl 1 Metoabl. [lpoBeaEH NUTEpPaTYpPHBIA aHANM3 TKAHEMMUTUPYIOLLMX MaTepuancs ANs CO3LaHMsA TeCT-00bEKTOB
apTepuanbHblx cocynoB. [oMCKOBOM 3anpoc cofepan KI4eBble Cr0Ba: «OpIOWHONW OTAEN aopThbl», «aHEBPU3MAy,
«KT-aHrvorpadus», «TKaHEUMUTUPYIOLLMIA MaTepuany, «TeCT-00bEKTbI», «MeXaHUYecKue CBOICTBA apTepUanbHON CTEHKM».
Mo pe3ynbTatam NuTepatypHoro ob3opa uccnefoBaHbl GUOMEXaHNYECKUE XApaKTEPUCTUKW CTEHKU apTepuanbHOro cocyaa
B 3[J0POBOM COCTOSIHUM U NPy aHeBpu3Me. [poaHann3vpoBaHbl MPeUMyLLECTBA U HELOCTATKN Pa3fMYHbIX BUAOB TKAHEUMM-
TUpYlOLWMX MaTepuanos. B xope aHanusa cdopMynmpoBaHbl TpeboBaHWs K BUOMEXAHUYECKUM U PEHTTEHOBCKUM CBOWCTBAaM
TKaHEMMUTUpYIOLLMX MaTepuanoB. ChopMMpoBaH paHKMPOBAHHBLIA NepeyeHb TKAHEUMUTUPYIOLLMX MaTepuanoB fis co3fa-
HWsl aHTPONOMOP(HBIX TECT-00BEKTOB apTepuasbHbIX COCYA0B AN UCCNef0BaHMIi METOAOM KOMIMbIOTEPHO ToMorpaduye-
CKOW aHruorpagum.

Pe3synbTathl. B xone pabotbl bbim chopmynmpoBaHbl TpeboBaHMs K 6BUOMeXaHWMYECKUM U PEHTTEHOBCKUM CBOMCTBAM TKaHe-
MMUTUPYIOLLMX MaTepuanoB Ans C03AaHuUA TecT-06beKTa apTepuanbHoro cocyaa. [anbHeliwee pa3suTie TeMbl Npegnonara-
€T pacLUMpeHne Y1Ccia UMUTUPYEMBIX NaTOMOMMIA, @ TaKKe MOWUCK YHUBEPCAsbHBIX MaTepUanoB, MOAXOAALLMX LA CO3AaHUA
MyNIbTUMOANbHBIX TECT-06BEKTOB.

3aksitoyeHue. MonydeHHble pe3ynbTaTbl MOTYT BbITb MCMOMb30BaHbI ANS COBEPLUEHCTBOBAHUA TECT-00BEKTOB apTepuanbHbIX
COCY[0B.

KnioueBble cnoBa: TecT-06beKT; KOMMbloTepHas ToMorpaduyeckas aHrorpadus; apTepuanbHblii COCYA; TKAaHEUMUTUPY-
loLLMe MaTepuansi.
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Review of tissue-mimicking materials
for anthropomorphic modeling of arterial vessels

Dariya |. Abyzova, Maria R. Kodenko

Scientific and Practical Clinical Center for Diagnostics and Telemedicine Technologies

ABSTRACT

BACKGROUND: In computed tomographic angiography, anthropomorphic specimens made of tissue-mimicking materials
are used to improve the diagnosis of pathological changes in arteries. The design of test objects requires the selection of
materials with properties that correctly reproduce the biomechanical and radiographic characteristics of the arterial wall.
Tissue-mimicking materials used in modern specimens do not always take into account the conditions under which the arterial
wall functions in vivo [1]. In addition, the selection of materials is required to simulate pathological processes, such as changes
in the thickness of the arterial wall in the area of the aneurysm, simulation of thrombus [2]. The choice of tissue-mimicking
materials to create a test specimen has a significant impact on the results of studies conducted with these materials.

AIM: The aim of this study is to ascertain the biomechanical and X-ray properties of tissue-mimicking materials for the
anthropomorphic modeling of arterial vascular test objects.

MATERIALS AND METHODS: A literature analysis was conducted to investigate the potential of tissue-mimicking materials
for the creation of arterial vessel test objects. The search query included the following keywords: abdominal aorta, aneurysm,
CT-angiography, tissue-mimicking material, test objects, and mechanical properties of the arterial wall. The results of the
literature review were used to investigate the biomechanical characteristics of the arterial vessel wall in a healthy state and
in aneurysm. The advantages and disadvantages of different types of tissue-mimicking materials were analyzed. In the course
of this analysis, the requirements for biomechanical and X-ray properties of tissue-mimicking materials were formulated.
A ranked list of tissue-mimicking materials for the creation of anthropomorphic test objects of arterial vessels for studies by
computed tomographic angiography was prepared.

RESULTS: During the course of the work, the requirements for biomechanical and X-ray properties of tissue-imitating materials
for the creation of an arterial vessel test object were formulated. Further development of the topic will entail the expansion of
the number of simulated pathologies and the search for universal materials suitable for the creation of multimodal test objects.
CONCLUSIONS: The results obtained can be used to improve arterial vascular test objects.

Keywords: phantom; computed tomography angiography; arterial vessel; tissue-mimicking materials.
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