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3D 010 meYaTh HCKYCCTBEHHOT0 KJIETOYHOTO MSICHOTO MPOAYKTA

AHHoTanusa: be3omacHele M KaueCTBEHHBIE NPOMYKTHI MUTAHUS HEIOCTYIHBI YETBEPTH HACEJICHHUS 3eMIIM H3-3a
HECMOCOOHOCTH TPAIUIIMOHHOTO CENIbCKOT0 X03HCTBa 00ecreunTh pactymue notpedHoct. Kynstusupyemoe msico,
MIOJTy9aeMO€ TIPH BRIPAIIUBAHMS OOJBIION MAaCCHI KJIIETOK KHBOTHBIX B JIAOOPATOPHBIX YCIOBHUAX — MEPCHEKTHBHBIN
aNbTEPHATHBHBII METO/IOB MTPOU3BOJICTBA POIYKTOB JKHBOTHOTO MIPOUCXOKAeHMS. L{enpro qanHoH paboTHI ABIsIeTCS
pazpaboTka MeTosa OrModadpuKauny KyJIbTHBUPYEMOTO MSCHOTO IPOAYKTa ¢ oMotk 3D-0noneyarn n3 KIETOK
KPOJIMKa, aIbI'THATA HATPHUS U MTOJICOTHETHOTO OenKa.

CTBOIIOBBIE KJIETH OONBIIOrO CajJbHUKA KPOJIMKA, MPOMICIINE JHIOTCHHYI0O M MHOTCHHYIO TU(QEpEeHIUPOBKY
n (uOpoOIaACTEl M3 KOXH KpPOJWKA, SBISIOIIHECS OOBEKTOM HACTOAIIETO WCCIEAOBaHUS, OBUIM TOMEIICHBI
B THJpOTeNb U3 ajJbrHHATa HATPHA U OeJIKa MOJICOHEYHHKA [l OnodadpuKalnuy TKaHEBBIX KOHCTPYKTOB METOJIOM
3D-Ononeyatn ¢ NOCIEAYIONMM KyJbTUBHPOBAaHHEM B TeueHHE 72 4YacoB, IOcie 4Yero Oblla IpoBeaeHa
Mop(odyHKINOHAIBHAS OIIEHKAa COCTOSHHUS KJIETOK B COCTaB€ KOHCTPYKTOB METOAaMH KOH(OKaIbHOM
1 TPAaHCMUCCHUOHHOM 3J1€KTPOHHOW MUKPOCKOIIHH.

[Ipemmaraemernii meron OmodabpuKkamy KyJIbTHBHPYEMOTO MSCHOTO NpPOAYKTa TpH momomu 3D-Omormedatn
U3 KJIETOK KpOJIMKA, aJIbTMHAaTa HATPHsl U IIOJCOJHEYHOrO OeNKa IO3BOJMJ IOJYYHTh TKAaHEBble KOHCTPYKTHI
¢ pazmepamu 30*40*3 mm. /lanHBIe KOHPOKATHFHONH MUKPOCKOIINN TTOKA3BIBAIOT, YTO KJIETKH B COCTaBE KOHCTPYKTA
B TEUCHHE KaK MHHUMYM 72 9 OCTAIOTCS XKHU3HECTIOCOOHBI. JJaHHBIC TPAaHCMHCCHOHHON 3JIEKTPOHHON MHKPOCKOITHH
MOKa3bIBAIOT, YTO KJIETKH B COCTaBE KOHCTPYKTa 0OPa3yIOT IUIOTHBIE KOHTAKTHI JIPYr C JPYrOM M METa0OJHYEeCKH
AKTHBHBI B TEUCHHE KaK MUHUMYM 72 4: puOpoOIacTsl CEKpeTHPYIOT NPOKOJLIATeH, JIMIO0IACThI — JINIH/IHbIE KaIlIHq.
[TomydeHHbIE KOHCTPYKTHI IIPUTOAHBI K YIOTPEOICHUIO B KAYECTBE MSICHOTO ITPOIYKTA.

Hamra pabota 1eMOHCTpHpYET BO3MOKHOCTB CO3/IaHHS KYJIbTHBHPYEMOTO MACa U3 KJIETOK KPOJIMKa M IPUMEHNMOCTh
6uodabpukanuy A TPUNAHMSA CTPYKTYpHI, NPUOMMKEHHOM K TPagWIMOHHOMY Mscy. IIpuMeHeHHe Taknx
KOMIIOHEHTOB, KaK allbTMHAT M OEJIOK TO/COJHEYHUKA MO3BOJSET CHU3UTh CTOMMOCTh KOHEYHOTO IMPOAYKTa
Y BapbUPOBATh €TI0 MUTATEIbHBIE CBONCTBA M CEHCOPHBIE KaUeCTRa.

Kirichenko E.Yu.
3-D Bio Printing the Artificial Cellular Meat Product

Abstract: Safe and quality food is not available to a quarter of the world population due to inability of the traditional
agriculture to meet the growing demand. Cultured meat obtained by growing a large mass of animal cells in laboratory
conditions is a promising alternative method of animal products production. This work aims to develop a method
of biofabrication of a cultured meat product using 3-D bioprinting from the rabbit cells, sodium alginate and sunflower
protein.

The objects of this study, i.e. the stem cells from the greater omentum of rabbit, which had undergone lipogenic
and myogenic differentiation, and rabbit dermal fibroblasts, were placed in a hydrogel of sodium alginate
and sunflower protein for biofabrication of tissue constructs using 3-D bioprinting, followed by cultivation for 72
hours, after which a morphofunctional assessment of the state of cells in the constructs was carried out using the
confocal and transmission electron microscopy.

The proposed method of biofabrication using 3-D bioprinting of a cultured meat product from rabbit cells, sodium
alginate and sunflower protein made it possible to obtain the tissue constructs with dimensions of 30*40*3 mm.
The confocal microscopy data shows that the cells in the construct remain viable for at least 72 hours. The transmission
electron microscopy data shows that the cells in the construct form the tight junctions with each other
and are metabolically active for at least 72 hours: fibroblasts excrete procollagen, lipoblasts excrete lipid droplets.
The obtained constructs are suitable for consumption as a meat product.

Our work demonstrates the feasibility of creating the cultured meat from the rabbit cells and the applicability
of biofabrication for production of a texture similar to traditional meat. The use of such components as alginate
and sunflower protein allows reducing the cost of the final product and adjust its nutritional properties and sensory
qualities.



