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PaccmaTpuBaroTcss HOBBIE TTOIXOABI B PEHTTEHOBCKOI BU3yaaU3allii CYCTABOB MPU MCIIOJIb30BaHUT
Pa3IMYHBIX UCTOYHUKOB M3ydeHus. [1pu oMoy peHTTeHOBCKOTO U3JIydYeHUsT JJAO0paTOPHOTO MU -
KpoToMmorpada U CUHXPOTPOHHOTO U3JIy4eHUs IIPOBEIECHbBI UCCIETOBAHMS CTPYKTYPhI XPSIILIEBOM TKAHU
cycTaBa U MOJAEJIbHBIX 00bEKTOB, OJM3KUX IO CTPYKTYPE U CBOMCTBAM XpsllieBOi TKaHU. MeTogamu
MPOEKLMOHHO paguorpaduu 1 MUKpOTOMOrpacduy MojaydeHbl M300paXkKeHusI BHYTPEHHEN CTPYKTYPbI
MOIETBbHBIX 00BEKTOB 1 XPSIIEBOM TKAaHW, IIPOITUTAHHBIX PEHTTeHOKOHTPACTHEIM BEIlleCTBOM. B Ka-
YECTBE KOHTPACTUPYIOIIMX BEIIECTB UCITOIb30BaIMCh KOJJIOMIHbBIE PACTBOPBI OMOGMYHKIIMOHAIBHBIX
HAHOYACTUIL OKCUIHBIX OPOH3 TUTaHa U MoJnbaeHa. [Tpu momony 06paboTKM N300paxkKeHUsT U3MEPEHO
pacmpeneneHre KOHIICHTPAaIlud HAaHOYACTHUIL 10 TIIyOMHE TKaHU.
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BBEAEHWE

3abojieBaHUsI ONOPHO-IBUTATEIbHOTO ammapa-
Ta B HacToOsIIee BpeMs BCe Yallle TMPUBOMAT K WH-
BaJJUIHOCTU U BBIXOMAT MO TaHHOMY KPUTEpPHUIO Ha
YeTBEPTOE MECTO IMOocje AuadbeTa, OHKOJIOTUIECKUX
U CepIeYHO-COCYAUCTHIX 3a0o0aeBaHuii [1]. DTu 3a-
6osieBaHUS HamboJiee YacTO CBSI3aHBI C CyCTaBaMMU.
Bonu, BeI3BaHHBIE pa3TUYHBIMHA BUIAMHU TTaTOJOT U
B XPSIIIEBOM OTIEJIe CycTaBa, SIBISIFOTCS OCHOBHBIM
(baxTOpOM, CHMKAOIIMM Ka4eCTBO XKM3HU JIOMEHt.
DTH 60JIeBbIe CUMIITOMBI XapaKTePHBI IJIT CYyCTaBHBIX
OoJie3Hel, ¥ B TOAABJISTIOIIEM YHCIIe CIy9aeB OHU BbI-
3BaHBI U3HOCOM XpsIIeBO TKaHU. M3BECTHO, 4TO
MPH eXeTHEBHOM (DPM3MUYECKOM aKTUBHOCTH YeT0BEK
HarpyaeT CBOM CyCTaBbl HepaBHOMepHO. U Tipu aKc-
TpaopAMHAPHBIX HArpy3kKaxX BO3MOXHO 00pa3oBaHUe
HeOONBIIMX Ae(EKTOB XpsIa, KOTOPbIe He CKa3bIBa-
JOTCS Ha ero MeXaHMJeCKMX cBoiicTBax. OQHaKoO B Te-
YeHHe XU3HU 3TH IeheKThl MOTYT HaKaITMBaThCS,
YTO MOKET MPUBECTU K HEOOPATUMBIM U3MEHEHUSIM
B CTPYKTYype Xpsla B gajbHelimem. Tak, gacTo pas-
BUBAaeTCsl apTPO3 CycTaBa, KOTOPbIN B MOAABISIONIEM
quCse CydyaeB SIBISIETCSI HEM3JIEUUMbIM 3a00J1eBaHU -
eM. Octeoaptput (OA) — HanboJiee pacnpoCTpaHeH-
Hoe 3a00JIeBaHNE CYCTaBOB, XapaKTepU3yIoIlleecs 1e-
TeHEepaTUBHBIMU U3MEHEHUSIMU B CYyCTaBHOM XpSIIIIE.

B Hacrosiiiee Bpemsi B OMOMEIUIIMHCKUX J1abopaTo-
pPUSX MUpa HETIPEPBIBHO MPOBOASTCS MCCICTOBAHMUS
B 00JIaCTM AMArHOCTUKU 1 JICUEHUST apTPOJTOTUUECKUX
3abosieBaHuUil. OTHAKO CYIIECTBEHHBIX YCIIEXOB B Jie-
yeHun OA He nocTurHyto. OA TpynHO AUATHOCTU-
pyeTcs, 0COOEHHO Ha paHHUX CTAaUsIX 3a00JIeBaHUS.
Hns nmarHoctTuku OA 0OBIYHO MCHOJIB3YIOT apTpo-
CKOITMIO CycTaBa — NOCTAaTOYHO CJIOXHYIO, UHBa3UB-
HYIO MpOLeAYpY BU3yaJlbHOTO HabO0neHUS Ae(eKToB
cycTaBHOM moBepxHOoCcTH. Cpenn nedeKToB CycTaB-
HOTO XpsIlla pa3InvaioT MOBEPXHOCTHOE UCTOIIEHE
MPOTEOTrTMKAHOB, PA30PUEHTAIIMIO KOJIIAareHOBbIX
(ubpuaT U yMeHbIlIeHUEe COAepKAHUSI KoJaareHa,
KOTOpble HEBO3MOXHO Pa3JIMYUTh HU PEHTIeHOoIrpa-
¢uryecku, HU ¢ TOMOIIbIO paguorpaduu. MaroHuTo-
pe3oHaHCcHas ToMorpadus, SBISIONIAsCT “30J0TbIM”
CTaHAApPTOM IMAarHOCTUKU CyCTaBOB, TpeOyeT 3HAUM -
TeJbHBIX 3aTpaT BpeMEHU /ISl TIoJydyeHusI 1 00paboT-
KM M300pakeHunii, a KOMIIbIOTepHas ToMorpadus He
obecreynBaeT NOCTaTOYHOTO MPOCTPAHCTBEHHOTO
paspelieHus.

JlazepHass MenMUIMHCKAs TEXHOJOTUS JieueHU s
MOBPEXIEHHON XPSIIEeBOM TKAHW OCHOBBIBAETCH Ha
YCKOPEHHOM pereHepauyu TKaHU, BBI3BAHHOM Tep-
MOMEXaHUYECKUM BO3AECWCTBUEM UMIYJIbCHO-TIE-
PUOINYECKOTO JTA3EPHOTO UBJTYYEHUS HA CTPYKTYPY
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Puc. 1. Cxema nipoBeeHUS 9KCIIEpUMEHTA 110 paguorpadum ouosornyeckux oopasion Ha nmyuke CH. B BeIHOCKaX yKa3aHbI

paccTosiHus oT uctouHuka CH 1o y3ia ycTaHOBKH.

Puc. 2. Cxema peHTIeHOBCKOTO MUKpoToMorpacda: / — UCTOUHUK PEHTIEHOBCKOTO U3JIy4YeHHUs (PEHTIeHOBCKas TpyoOKa),
2 — 0JIOK MOHOXpOMaTopa, 3 — BaKyyMHBII ITyTh (KOJUIMMATOp), 4 — BAKYYMHBII HAacCOC, 5 — U3ydyaeMblii oOpasell U CUCTe-
Ma MTO3UIIMOHUPOBaHUs, 6 — peHTreHoBckuit netekTop XIMEA xiRAY11, 7 — 30Ha JIOKaabHOI paaualiiOHHON 3aIlUTHI.

TKaHU U KJIeTKU xpsiia. DotorepMudeckuii apdexr
JIJa3epHOTO M3JIydeHUsI B 001acTu aedekra xpsiie-
BOI TKAHU HE3HAYUTEILHO OTIMYACTCSI OT 3I0POBOM
TKaHu. [ToaToMy MJIst yBeTMYeHMsI KOHTPACTa IOIO-
IIEHUS B TKaHb BBOASTCSI HAHOYACTUIIBI, TTOTJIOIIA~
IolIKE J1a3epHoe U3ydeHue (Iekopalus aeeKToB).
Hnsg nekopanuu n1edeKToOB B MOBPEKIAEHHBIX TKAHSIX
MPUMEHSIIUCH KOJUIOUAHbBIE pACTBOPHI OMOJIOTMYECKU
dynkumonanpHbIx HaHovyactull (B@H) [2]. B xaue-
CTBE ONTUYECKUX MOTJIOILIAIOIINX 100aBOK K XpsIiie-
BBIM TKaHgM paHee [3, 4] 6bn pa3padoransl bOH
OKCHUJIHBIX COCIMHEHU METAJIJIOB EPEXOIHOMN TpyII-
ITbI BJIEMEHTOB, TOITIOIIAOIIMX TaKXKe PEHTIEHOBCKOE
usnydyeHue [5].

Llenbro naHHOI pabOTHI SBsIETCST pa3paboTKa HO-
BBIX U Pa3BUTUE TPAIULIMOHHBIX MTOIXOA0B B TUATHO-
CTHUKE MOBPEXICHUI CYyCTaBHOTO Xpsila ¢ TOMOIIBIO
cuHxpoTtpoHHoro uznyyeHusi (CU) u peHTreHOKOH-
TPACTHBIX HAHOYACTUII.

MATEPHAJIBI U METObI

MccnenoBaHust xpsila MPOBOAMIN HAa MOJENb-
HBIX 00BbEKTaX, OJIM3KUX IO CTPYKTYpPE U CBOICTBAM
XpsIIEeBO TKaHU cycTaBa. TakxKe ucciaemoBaiu 00-
pas3mbel XpAIIeBOil TKaHU, BBIIEICHHON M3 cycTa-
Ba XMBOTHOTO. XPSIIEBYIO CYCTaBHYIO MJIaCTUHKY
BBIIEJISUIA U3 00J1aCTU MblleJaKa OeplloBOK KOCTU
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Puc. 3. PentreHorpacduueckiie CHUMKA MOIETLHBIX 00pa3iioB (a, 0) U XpsIIIeBoii TKaH! (B), TIOJTy4YeHHBIE ¢ TomMoIsio CU
npu 3Hepruu hotoHoB £ = 25 k3B (cTpenkaMu yKa3aHbl arjioMepaThbl YaCTHIL).

KOPOBBI, B3SITOI Ha MSICOKOMOMHaTe mocJje 3a00s
>KMBOTHOTO.

MopeabHBIMM 00BEKTAMU CITY>KUJIM TTOJIUIIPOIIN -
JIEHOBBIE TUIACTMHKM C HAaHECEHHBIMM CJIOSIMMU TH-
Nporesist, IPONUTAHHOTO HAHOYACTULIAMM IIEJIOUHBIX
OKCHIHBIX OpoH3 TUTaHa U MoauoaeHa. [Monuakpu-
JIOBBIII TUAPOTENb C HAHOYACTUIIAMU TOTOBUJIU U3
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CYXOTO KOHIIEHTpaTa, IpeaHa3HaueHHOTO TSI TIPUTO-
toBneHus reis st Y3U (OO0 “TI'enbrek-Mennka”).
Hanouactuus! 6pons Na,,TiO, u H,;MoO, pazme-
poM ~20 HM OBUIM TMOJYYEHBI CEIMMEHTAIIMOHHbBIM
pasnejieHrueM KOJUTIOUAHBIX pacTBOpoB [3]. OOpa3ibl
Xpsila BbIIEPXKUBAIN B KOJUIOUTHOM PacTBOPE HAHO-
yactun Na, ,TiO, B TeueHue 72 4, a 3aTeM Ha HUAX ObLI



280

1.00

0.75F

c/C,

0.50

025

0 25 50 75 100
X, MKM

Puc. 4. Pacripenenenne peHTTeHOKOHTPACTHBIX HAHOYA-
ctun Na,,TiO, no ryOuHe xpsama.

99

BBITIOJIHEH “KOCoii” cpe3 mox yriiom 2°—2.5° mo ot-
HOIIIEHUIO K XPSIIeBOIl IIOBEPXHOCTH JIJTSI BHISIBIICHUS
I y3MoHHOI 30HbI Ha TIIyOUHY ~300 MKM.

PeHTreHoBcKue ucciaenoBaHust 00beKTOB Xpsillie-
BOM TKaHM cycTaBa MPOBOAWJIM JIBYMSI CIIOCOOAMU.
IlepBrIii — pexkuM 00JIydeHUsI HEITOABMUKHOIO 00pas-
112, YCTaHABIMBAEMOI'O Ha CTOJIMKE CUCTEMbI TTO3UIIAO-
HUPOBaHUs, C LIEJIbIO MOJYyYeHUS TUIOCKUX paaiuorpa-
purueckux nszodpaxkenuii. Bropoii criocod — Kinaccu-
YeCKMil, 110 HA0Opy MPOeKIuii, ITOJIydyaeMbIX IIyTeM
BpaleHus: oopaslia BOKPYT BepTUKAJIbHOI OCHU. DTOT
MOIXOJ TpelHa3HaueH AJisl MOJYyYeHUs TPEXMEPHbBIX
TOMOTpaMM OMOJIOTUYECKUX O0OBEKTOB IIPU MCCIIENO-
BaHUU UX BHYTPEHHEI CTPYKTYpHI in Sifu.

Pannorpaduyeckue uccienoBaHus MeToaoM (a3o-
BOKOHTPACTHOI BU3yalnM3alluu MPOBOAWIN Ha CTaH-
uuu “Menunana” KypuatoBckoro ucrouynuka CH1 npu
sHepruu goroHoB E = 25 xaB. 111 JOCTUXEHUS yC-
JIoBUii (ha30BOT0 KOHTPACTa UCITOJb30BaIN UHTEp(de-
pometp Tanw6oTta—Jlay [6] ¢ TpeMs pelieTKaMu: pe-
LIETKON-UCTOYHUKOM G, (mepuos 63 MKM, TOJIILMHA
ciost Au 54 mxm), da3oBoii peuierkoil G, (epuon
8.92 MxM, ToamuHa Ni 8.8 MKM, YTO COOTBETCTBY-
eT cnBuUry dasbl Ha T) U aMIUIMTYAHOU pemeTkoit G,
(nmepuon 4.8 MM, ToamurHa Au 50 Mkm). JleTekTop
Ha ocHoBe cuuHTULIsITopa 1 KMOTI-MaTpuubl umen
nosie 3peHus 20 X 20 MM U pa3Mep MUKCEST 5 MKM.
Ha puc. 1 npeacrasieHa cxeMa MpoOBENCHUS IKCIIEPU-
MEHTA.

Tomorpaduueckue vuccienoBaHusl TPOBOAMIMN Ha
JIabopaTOpPHOI yCTaHOBKe — MUKpoTtoMorpade [7],
CcOo3aHHOM B jJabopaTopuu pedeKTOMETPUU U Ma-
JloyrioBoro paccesiHust MHcTuTyTa Kpucramiorpapuu
M. A.B. llly6rukoBa ®HUII “Kpucrammorpadmus
u ¢potoHuka” PAH. Ha puc. 2 npencrasieHa cxema
PEHTIeHOBCKO# YCTaHOBKU. DKCIIEPUMEHTBI ObLITU Bbl-
MOJIHEHBI ¢ MPUMEHEHUEM KpHrcTala-MOHOXpoMaropa
U3 TTUPOJIMTUYECKOTO TpaduTa ¢ BblASJICHUEM XapaK-
tepuctndeckoii K ,-mmHumn MmommbaeHa (£ = 17.5 kaB).

OMEJIBYEHKO u np.

Wamepennt 400 mpoexiiuii ¢ marom 0.5° 1 3KCo3uLIu-
et 4 ¢ Ha Kanp. Mcmonb30Baiv BLICOKOpAa3peLIaloInii
peHtreHoBckuii getektop XIMEA-xiRayll (XIMEA,
CroBakusi), TTO3BOJSIIOLIMKI MOJIyYaTh U300paKeHUs
C paspelreHueM 9 MKM TIpH ToJjie 3peHus 36 X 24 MM.
PeXOHCTPYKIINIO MO TTPOEKITMOHHBIM JaHHBIM UCCTIe-
IyeMbIX 00pa31IoB XpSIIeBOl TKAHU CyCcTaBa IMPOBOIU-
JIV ajiredpandecKruM METOIOM.

Da30KOHTPACTHYIO BU3YATU3aIII0 TTIPUMEHSITH ITsI
BBISIBJIEHUS] MATPUYHOM CTPYKTYPHI 00pa3ioB (OCHOB-
HO€ BEIIECTBO TeJisd, XPsIa), a PEHTTEHOKOHTPACTHOE
BEILIECTBO MPUMEHSIIN [JisI BBISIBIEHUS Te(DEKTHOM
CTPYKTYPBI MAaTPULBI (TTOp, My3bIPHKOB, KAHAJIOB).

PE3VYJIBTATHI 1 UX OBCYXKAEHUNE

B pesynbrare mpoBeneHHBIX 9KCIIEPUMEHTOB Ha
nyuke CH moaydyeHsl peHTreHorpaduiyecke CHUMKU
MOJIEJIbHBIX 00pa31oB 1 XpsIleBOi TKaHU (puc. 3).

Ha MonenbHbIX 00pa3uax BUAHBI OTACIbHBIE CTYCT-
KM BenecTBa pasmepom 10 0.5 MM, Kak npasuio, ~100
+ 50 mxMm. KoHTpacT npenmyniecTBeHHO adcopO1m-
oHHbIN. Ha puc. 3a u 306 BUAHBI pa3iuyaoniuecs 1o
KOHTPACTY CTYCTKH TT0 OTHOIIEHUIO K HEOMHOPOTHO-
My (poHY OCHOBHOTO BelecTBa rejst. CTyCTKU peHT-
TEHOKOHTPACTHOTO BEILEeCTBA, MO-BUAUMOMY, TIpEI-
CTaBJISIIOT cO0O0Iii amtomepartsl HaHouacTul Na,,TiO,
u H, ;M00,, 3akmoyeHHBIX B Topax. OTMETUM, 4TO
CTYCTKM Ha puc. 30 UMEIOT MPOA0JTOBaTy0 (hopMy,
KOTOpasi COOTBETCTBYET UTII0O00pa3HBIM HAHOYACTH -
uam H,;MoO,. Hanouactuuer Na,,TiO, armomepu-
PYIOT ¢ 00pa3oBaHUEM OKPYIIIBIX CI'YCTKOB.

OOpaszell xpsileBoil TKaHU (puc. 3B) MOKa3bIBaeT
Pa3BUTYIO HEOTHOPOIHYIO CTPYKTYPY C XapaKTePHBIM
pa3mepom 0.3—0.4 mMm.

O06paboTka n300paxxkeHUs1, MPeaACcTaBIEHHOro Ha
puc. 3B, MO3BOJIMJIA TIOJYUUTh paclpeneaeHue mioT-
HOCTH XpsIia, IIPOIMTAaHHOTO PEHTTeHOKOHTPACTHBI-
mu B®H 1o ry6usne (puc. 4).

PentrenoBckas Tomorpadus rejeBbiX 00pa3lioB
¢ Ha"ovyactuuamu Na,,TiO, u H;;M00;, Beinon-
HeHHasl Ha JabopaTOpHOM MUKpoToMorpade ¢ Mnpu-
MEHEHHEM MOHOXPOMATHYECKOTO MU3ydyeHUs ¢ £ =
= 17.5 k3B, noka3zazia aHaJOTrMYHYIO KAPTUHY pacIipe-
JeJIeHUsT HAaHOYaCTUIL B 00pasliax.

[Tpu noMo1y 1a60paTOPHOTO OOOPYIOBAHUS OBLIU
MOJIy4eHBl PEHTTEeHOBCKME ToMOrpaduueckue n3oopa-
JKeHMST 00pa3LoB XPsIIEeBOM TKAaHU CycTaBa, JeTaJbHO
NpeacTaBIsgolIe UX CTPYKTYPY M pacnpeneieHue
B®H (puc. 5).

ITpu moMo11y TpexMepHO PEKOHCTPYKIIMU ObLIO
MoJIy4eHO M300paxkeHUe MoMepevuHoro pa3pe3a KOCTu
KMBOTHOTO C XPSIIEBON MJIACTUHKOMN, MPOIMUMTAHHOM
HaHoyacTullamMu. Ha puc. 6 mokasaH MmomepeyHblit
(caruTTalbHbI) pa3pes anudu3a KOCTU, Ha KOTOPOM
MOXHO OIpPENEJUTh TOJIINHY XPSIIEBOU MIaCTUH-
KM CO CTyCTKaM{ HaHOYACTHUIl, BHEAPEHHBIX BIIYyOb

KPUCTAJIJIOTPAOUA  tomM69  Ne2 2024
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Puc. 5. Pesynsrarsl TpexMepHOl peKOHCTPYKITMY 0Opasiia CycTaBHOTO XpsIia, BRIIETEHHOTO 13 anubu3a 6epiioBoit KOCTH
KOpOBbI, ¢ HaHodacTuuamu Na,,TiO,: a — Becb oOpasell, 6 — BbIIETEHbI y4aCTKH [UISl YBEJIMUEHHOTO U300paxeHus, B, I —
ToMorpadusi BbIIEICHHOTO Ha pUC. 6 HIDKHETO U BepXHEro hparMeHTa COOTBETCTBEHHO, 11, € — MOCJIE TPOLIENYPbI CerMEeH-
TallMU BeCh 00BEM M TTIOBEPXHOCTHBIN CIIOM, )X — 60KOBast ToMoTpaduuecKast poeKIus (BU3yaanu3alinsi HAaHeCEHHOTO CJIOST).
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Puc. 6. Bun xpsiieBoii maacTUHKY Ha KOCTHU CycTaBa
(caruTTaJbHbIM pa3pes).

xpsimia. [TpoBeneHHast olieHKa 1Mo JaHHBIM PEHTIeHOB-
CKOIi MUKPOTOMOTpaduM MoKa3bIBaeT, YTO TOJIIMHA
XpsIIeBoi miacTUHKMU (puc. 6) cocrtasnsiet 0.75 *
0.1 MM, a mnyouHa aug@y3un HAaHOYACTULL B XPSIIIT
Bapbupyetcst oT 40 1o 60 MKM, KaK 3TO ITOKa3aHO Ha
puc. 5x. BennunHa nudby3noHHOR 30HbI, onpenessie-
MOIi TIO pe3ybTaTaM MUKPOTOMOrpaduu Corjiacyercst
C pe3yJibTaTaMu 00pabOTKM M300pakeHusI HAHOYACTULL
(puc. 4), monydeHHBIMU ¢ UcIoab3oBaHueM CH.

SAKJIIIOYEHUE

PaccMmoTpeHbl pa3iMuHble TTOAX0Abl B MUKPOTOMO-
rpaduu XpsiieBoro otaesa CycTaBoB, B KOTOpbIe BBO-
quirck BOH menoynbix okcuaHbix 6poHs. I1pu mpo-
MUTKE KOJUIOUIHBIM PACTBOPOM MOJIEIbHBIX 00bEKTOB
Ha OCHOBE TOJIMAaKPUJIOBOTO TUAPOTENSE U CYyCTABHOTO
xpsiia BOH u3 pacTtBopa MpoHUKAIOT BIIyOb TKaHU,
o0Opasysl arioMepaThbl BOJIU3U 1e(DEKTOB.

OMEJIBYHEHKO wu np.

ITokazaHo, 4TO HapsAy ¢ MPOEKIMOHHON paguo-
rpacdueit Ha uctouHuke CH, mo3Bosonieii BEISIBUTh
BHYTPEHHIOIO CTPYKTYPY CYCTaBHOTO XpsIIlia U paciipe-
JIeJIeHe HAaHOYACTHUII B IPOEKINH INIOCKOCTH SKpaHa,
MOXHO JIeTaJIbHO BU3YyalIM3UPOBAaTh CTPYKTYPY XpsIIla
U pacripeaejieHe HaHOYAaCTULL ITPU TIPOBEISHUU UC-
cjienoBaHUii Ha 1aboaTOPHOM MUKpoTOoMorpade.

ITokazaHo, 94TO pU MOMOIIY KOMITBIOTEPHOIi 00-
pabOTKM MOJYYEHHBIX PEHTTeHOKOHTPACTHBIX M300pa-
>KEHUI MOXKXHO U3MEPUTH paciipeie/ieHne HaHOYACTHUIL
B CYCTaBHOM XpsIIIIE.

Pabora npoBeneHa B paMKax BBIIOJHEHUS rOCy-
JapCTBEHHOIO 3afaHusi HalmoHalbHOro Ucciaenona-
TeJbCcKoro 1eHTpa “KypuaToBcKuit MHCTUTYT” (B 4a-
CTU MOJIYYEHUsI 00pa3lioB U TOMOrpa(pUIeCKUX Ucce-
JoBaHMii). B yacTu ucciaeqoBaHuit, MpoOBeACHHBIX HA
CH, pabora BeITIOTHEHA MpH TToaaepxKe Poccuiicko-
ro ¢oHaa ¢pyHIaMeHTaJbHBIX UCCIeIOBAaHUI (IIPOEKT
Ne 19-29-12035MK).
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NEW APPROACHES IN THE TOMOGRAPHIC VISUALIZATION OF JOINTS
USING X-RAY CONTRAST NANOPARTICLES AND LASER RADIATION
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New approaches in X-ray visualization of joints using various radiation sources are considered.
Investigations of the structure of joint cartilage tissue and model objects structurally and functionally
similar to cartilage tissue were conducted using X-ray radiation from a laboratory microtomograph and
synchrotron radiation. Images of the internal structure of model objects and cartilage tissue impregnated
with X-ray contrast agent were obtained using projection radiography and microtomography methods.
Colloidal solutions of biocompatible nanoparticles of titanium and molybdenum oxides were used as
contrasting agents. The nanoparticle concentration distribution through tissue depth was measured by
image processing.
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