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TOM XXVI N2 1-2024

CO3AAHUE
WCKYCCTBEHHbBIX OPTAHOB
U BUOAOTUHECKUX CUCTEM:
TEXHOAOIUU BYAYLUILETO

I'nyookoysarcaemuvie konnecu!

13—14 gpespans 2024 200a ¢ Moc-
Kee cocmosiicsi emopoi Popym 6ydy-
wux mexuonoautl, obecnevusarouuLl
npeocmagienue nepedosvix HAyYyHvIX
Pewenuti i MmexHoN02U4ecKux 0oCcmu-
arcenutl. Dopym OYOywux mexnono2uil
nposooumcst 8 pamxax Jecamunemus
Hayku u mexnonozuil 8 Poccuu, 00v-
saenennoeo ¢ 2022 zo0a Yrazom Ilpe-
sudenma Poccuiickoti ®edepayuu
Braoumupa [lymuna, npu nooodepoicke
Munucmepcmea 30pasooxpamnenus
Poccuiickoii @edepayuu, Poccutickoii
axkaoemuu Hayx.

Tpaucnianmayus opeanos ce2o0-
H5l — COBOKYNHOCTb NEPE00BbIX GbLCO-
KUX MEXHON02Ull COePeNCeHUsL HCUSHU
npu MePMUHATLHBIX cmaodusax 3abonesanui. Bvicoxkuii
VPOBeHb BYHOAMEHMATbHBIX U NPUKAAOHBIX HAYUHBIX
uccnedosanuil 6 5moii 00NACU, UX HANPABLEHHOCHb HA
CO30anue KOHeUHO020 NPOOYKMA — UCKYCCMEEHHbIX U OUO-
Jl02UYeCKU CUHMESUPOBAHHBIX OP2AHO8, 4 MAKJiCe 8bICO-
KOMEXHOL02UYHO20 000PY008aHUS — AGTAIOMCI 3HAYU-
MbIM 8KIAOOM 8 YKPENIeHUe MEeXHOI02UYeCcK020, 8 MoM
yucie buomeouyunckozo, cysepenumema Poccuiickou
Deoepayuu. [lepcnexmusvl pazeumus MpaHCnIaHmMoNo-
2uu 8 Hacmosujee epems RPeOnoA2am co30anue nop-
MAMUBHBIX U NOTHOPYHKYUOHATLHBIX UMNIAHMUDY EMbIX
OUONO2UYECKUX CUCMEM U MEXHUYECKUX YCMPOUCMS,
3amMeuaryux GYHKYUU COTUOHBIX OP2AHO8 YeN08eKd.
Paspabomxa u enedpenue uHHOBAYUOHHBIX MEXHONOSULL
peabunumayuy U COXparenusi OOHOPCKUX OP2AHO8 He
mena 4enogexa (ex vivo) cozoarom OONOTHUMENbHbIE
B03MOINCHOCMU OIS YBEIUYEHUST YUCTA MPAHCIIAHMA-
Yutl, yIyuueHus KIuHuyeckux pesynomamog. Omoenvtoe
HanpaegieHue — pazpadomra cnocob08 O0CMUICEHUs! aK-
MUBHO20 00N20NEeMUS UCXOOHO 0OPEUEHHbIX NAYUEHMO8.

B mupe 0o cux nop ne npedcmagnena umnianmupye-
Masi cucmema 6CnomMo2amenbHO20 KpogooopaweHust 0l
demeitl ¢ yuemom 603PACMHBIX U AHMPONOMempuiec-
Kux ocobennocmetl pacmyuje2o opeanusma. B Poccuu
6 Hacmosuee 8pemMs 3a8epularomecs ONbIMHO-KOHCM -

CREATION

OF ARTIFICIAL ORGANS

AND BIOSYSTEMS:
TECHNOLOGIES OF THE FUTURE

Dear colleagues,

On February 13—14, 2024, stake-
holders from far and wide gathered in
Moscow for the second Future Tech-
nologies Forum. The event presented
cutting-edge scientific solutions and
technological advances. The Forum is
held within the framework of the Deca-
de of Science and Technology in Russia
(DSTR). The DSTR program was laun-
ched in 2022 by the President of the
Russian Federation, Viadimir Putin,
with support from the Russian Ministry
of Health and the Russian Academy of
Sciences.

Today, organ transplantation repre-
sents a set of advanced high techno-
logies that save lives in end-stage diseases. The high
level of fundamental and applied scientific research in
this field, their focus on creating the final product — ar-
tificial and bioengineered organs, and high-tech equip-
ment — are a major leap towards strengthening Russia s
technological and biomedical sovereignty. Prospects for
development in transplantology nowadays involve the
creation of portable and fully functional implantable
biosystems and technical devices that replace human
solid organs. Development and implementation of inno-
vative technologies for rehabilitation and preservation
of donor organs outside the human body (ex vivo) create
additional opportunities for more transplants and better
clinical outcomes. A separate direction is the develop-
ment of ways to achieve active longevity in patients with
end-stage conditions.

The world still does not have an implantable ventri-
cular assist device for children, considering the age and
anthropometric features of a growing body. In Russia,
developmental work is currently being completed and
preliminary preclinical trials have begun for an axial
pump system (a left ventricular assist device) for patients
with small anthropometric parameters, which will help
children with incurable cardiovascular diseases.



PYKMoOpcKue pabomsl U HAuamuvl npedgapumenbHvle
OOKIUHUYECKUEe UCNBIMAHUS CUCEMbL 0CE8020 HACOCA
07151 NAYUEHMO8 C MATLIMU AHMPONOMEMPUYLECKUMU
napamempamy — UCKyCCmeeHH020 1e6020 JHCery00UKd
cepoya, Ymo Nno360aUm NOMoYb 0emsM ¢ UHKYpabelb-
HbLMU 3A0071e6aAHUSMU CEPOEUHO-COCYOUCTOU CUCTEMbI.

Tepcnexmugvl pazeumus mpaHcnIaHmoL02UU npeo-
nonazarm co30anue cCuchmem OTUMeIbHOU npecepeayuil,
MPAHCHOPMUPOBKU U PeabUIumayuu OOHOPCKUX opea-
HO8, paspabomKy VHUKALbHBIX AHAOSUYHBIX CUCEM
07151 neOUaAmpUYecKux nayueHmos, CO8EPUEHCME08anHUe
MEMOO08 6CHOMO2AMENLHO20 KPOBOOOPAUeHUS, PA3-
sumue u 6HeOpeHue KOMRAKMHBIX UMNIAHMUDYEMbIX
YCmpOoUcmes, Komopbvie Mo2iu bl cmams 3Qhekmuenoll
ATLMEPHAMUBOU COTUOHBLM OPLAHAM YeN08EKd.

Cospemennas uMMyHOCYRpeccusHas mepanus ooec-
neuugaem 00120CPOUHYIO BbINCUBAEMOCHIL NEPECANCEH-
HbIX Opean0s8 nocie onepayuu. AnbmepHamueol crman-
0apmHOU UMMYHOCYNPECCUBHOU Mepanuy A81s10Mmcs
KIemouHble OUOMEXHOL02UU, NO3BONSIOUUE 3AMeUamb
UMMYHOCYNPecCUHbvlll 3¢hghexm npomoKoabHOU UMMY-
Hocynpeccuu 6e3 pucka pazeumust OTMMmMoPICeHUs U msi-
JHCeNbIX NOOOUHBIX IPPexmoas.

Ipaxmuueckyio yeHHoCMb NPedCmMasisiom pe3yib-
Mamvl UCCLE008AHUS OUOLO2UHECKUX 00PA3L08 OOHOPOB
KOCIHO20 MO32a, NOTYYEeHHbIE C UCHOTb308AHUEM OPUSU-
HALHOU MEXHON02UU U pa3pabOMaHHOU NAAMGOpMbI,
HOTHOCIBIO COBMECUMbLE C MENCOVHAPOOHBIMU Oa3aMU
OaHHBIX 0 OOHOPAX KOCMHO20 M032a. DBONIOYUOHUPOBA-
HUe MPAHCNIAHMAYUOHHBIX KIEeMOYHbIX MEXHON02UL 8
PamKax cemamonocuyeckol cyscovl Poccuu obecnequm
NpOpPvIE 8 PA3GUMUL KTUHUYECKOU MEOUYUHBL 8 YeLOM.

Dopym 6YOywux mexHor02uil — Kaouesoe Meponpusi-
mue 0Jis1 npe0Cmagienusi nepedosbIX HAYUHbIX peuleHUlL
U MeXHON02ULL, KOMOPOe SGIAEMCS UPe36bILALHO 3HAYU-
MbLM, CHIPAMe2uyecKy HeoOX00UMbIM U NePCHEeKMUGHbLM
cobbimuem 051 OMeyecmeeHHOU MeOUYUHbL 8 YeLOM.
Hocmudicenus 6 obnacmu mpancniaHmonro2u U UCKyc-
CIMBEHHBIX OP2AHOB 3AHUMAIOM OOCHOUHOE MECHO Cpedu
NPOPBIBHBIX PaA3pabOmMOoK, 0becnevusaouux paseumue
U npoosudicenUe 8ceti MeOUYUHCKOU OMpaciu Ha nepe-
00601 yposeHb U coepedicenue Hacenenus Poccuiickoul
Dedepayuu.

C ysaoicenuem,
2NLABHbBIU PeOaKmop
axaoemux PAH C.B. [omve

Prospects for the development of transplantology in-
volve the creation of systems for long-term preservation,
transportation and rehabilitation of donor organs, deve-
lopment of unique similar systems for pediatric patients,
improvement of assisted circulation methods, develop-
ment and implementation of miniaturized implantable
devices that could become an effective alternative to
solid human organs.

Modern immunosuppressive therapy ensures long-
term organ survival after transplantation. An alternative
to standard immunosuppressive therapy is cell biotech-
nology, which allows replacing the immunosuppressive
effect without the risk of developing organ rejection and
severe adverse effects.

Of practical value are the results of the study of bio-
logical samples of bone marrow donors, obtained using
original technology and a developed platform. These
results are fully compatible with international bone mar-
row donor databases. Evolution of transplantation cell
technologies within hematology departments in Russia
will provide a breakthrough in the development of clini-
cal medicine as a whole.

The Future Technologies Forum is a key event for pre-
sentation of advanced scientific solutions and technolo-
gies. It is an extremely significant, strategically necessa-
ry, and promising event for Russia’s healthcare industry
as a whole. Achievements in the field of transplantology
and artificial organs occupy pride of place among the
breakthroughs that are developing and advancing the
entire healthcare industry to a state-of-the-art level and
saving the lives of the population in the Russian Fede-
ration.

Sincerely,

Sergey Gautier,

) Fellow, Russian Academy of Sciences
Editor-in-chief, Russian Journal
of Transplantology and Artificial Organs



