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KapKaciB, 30araueHrx Me3eHXiMalbHUMU CTOBOYPOBUMU KJITUHAMU

2. Restoration of transcortical bone defects under the conditions of implantation of mineral-polymer-composite
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Pedepar:

1. OgHYMM 3 HaMBa)KYMX YCKJIAIHEHDb Y TPABMATOJIOTIYHIN Ta OPTOIEANYHIN XipyPril € HE3POLIEHHS KiCTOK.
BacTocyBaHHs 3D-IpyKy B KiCTKOBUX TPaHCIUJIAHTATaX 103BOJISIE JIIKYBAaTH KiCTKOBI fedexTu. HoBuM eTanom y
PO3BUTKY 6i0iHXEHEPHOTro MiX0y /JIs1 3aTOE€HHS KiCTKOBOI TKAHWHYU € BUKOPUCTAaHHS Me3eHXiMalbHUX
CTOBOYPOBUX KJIITUH y [I0€JHAaHHI 3 6iomaTepianamu. MeTo1o OoCiI>KeHHs 6YJI0 eKCIIepUMEHTAaIbHE
OOI'PYHTYBaHHSI MOXKJIMBOCTI [IOCUJIEHHS PENapaTUBHOI pereHepalii 1e(eKTiB KicTOK KpUTUYHOTO PO3MIpy i3
3aCTOCYBaHHSIM TPAHCKOPTUKAIbHUX 3D-IMIJIaHTIB HA OCHOBI MOJIiNakTHAY Ta TpUKasibLiiidocdarty i3 1ogaBaHHIM
aJIOTEHHUX Me3eHXIMaJIbHUX CTOBOYPOBUX KJIITUH. EKCIIepUMEHTaIbHI NOCiIP)KeHHs IPOBeieHO Ha 6asi
J1aboparopii eKCIepUMEHTAILHOTO MOJEJIOBAHHS Ta Bifginy TpaHcmiaHTtosorii Y «IIIXC im. npod. M.I. Cutenka
HAMH VYkpainn» 3 BUKOHaHHSIM BUMOI T'YMaHHOT'O CTaBJIEHHS [0 MifNOCAIIHIX TBapMH. Bukopucrano 68

HeJIiHIAHYX 6i7uX 1ypiB BIKOM 5-6 MiCsLiB IKUM BCTAHOBJIIOBAJIM 3Pa3Ky JOCIIIPKyBaHOTO GiomaTtepiasy B



IVCTaJIbHI BifgAiny cTerHOBUX KicTOK. TBapuH po3ninuau Ha rpynu: Konrtpos, locig I, Jocnig, 11, Intakr, Jlonopwu.
IMniaHTy OTpUMaHi 3a TexHoJorielo 3D-1pyKy METOIOM HallJIaBJIeHHSI KOMIIO3UTHOI HUTKY TOBIMHOIO 1,75MM 3 T1J1
ta TK®. Illypam y rpynax Kontposs, Jocain I, Jocnin II nig 3arajibHUM 3HEO0IEHHSM IIPY ITePeHbO-
JlaTepaJIbLHOMY JOCTYII CTOMAaTOJIOYHUM O0POM y JUCTAJIbHOMY BilZlijli CTErHOBOI KiCTKM 3[iliCHIOBaNN
TPAHCKOPTUKAJIbHUI JedeKT KpUuTudHoro poamipy. lllypam rpyn Konrpous, Jocnia I i Jocnin 11 3anoBHioBanu
nedekr imnnantatamu. lllypam rpynu Jociin I nepen BBeeHHSIM iMIIaHTaTy Oysiu ipocoyeHi 0,5Ma1
KyJIbTypaJIbHOTO cepenoBuila i3 npubsausno 106 MCK. Takoxx 1,01aTKOBO BBOAUJIN Ky1bTHBOBaHI MCK y
npu6au3Hil KinbkocTi 106 ekseMmsipi y 0,5MJ1 cepeioBuUILa B OiNSHKY gedeKTy, TBapuHam rpynu Jocig, 1
OJIHOYACHO i3 BBeJ,EHHSM IMILJIaHTaTiB, TBapuHam rpynu Jocmin II - i3 BigTepminyBanHsaM 7 ni6. Illypis BUBOAuIM 3
€KCIIEPMMEHTY IiJ, iHraIsIiliHUM HapKO30M 110 5 TBApHMH 3 KOXKHOI rpynu yepes 15, 30, 90 ni6. 3a pe3ysbTaTamu
PEHTTEHOMETPUYHMX, 610XiMIYHUX, 6iOMEXaHIYHMX, MOP(OJIOTIYHUX JOCIIiIPKEHb BCTAHOBJIEHO, 110 HANO1/IbIIy
e(eKTUBHICTb /111 IOCUJIEHHSI perapaTUBHOI pereHepallii KicTKOBOI TKaHMHU B 30Hi TPAHCKOPTUKAIBHOTO e (PEeKTy
CTETHOBUX KiCTOK KpUTUYHOTO PO3Mipy y 6iuX L1ypiB BUSIBJIEHO NIPYU BUKOPUCTAHHI iMIIJIaHTATiB Ha OCHOBI
IIOJIIJIAaKTULy Ta TPUKaIbLi@ocdary i3 BifTepMiHOBaHHUM BBEJIEHHSIM aJIOT€HHUX ME3€HXiMaJlbHUX CTOBOYPOBUX

KJIITUH Ha 7 7116 nicys 3an1oBHEHHS Ae@eKTy.

2. One of the most difficult complications in traumatology and orthopedics surgery is non-union of bones. The
application of 3D printing in bone grafts allows to treat bone defects. A new stage in the development of a
bioengineering approach to healing bone tissue is the use of mesenchymal stem cells in combination with
biomaterials. The purpose of the study was to substantiate experimentally the possibility of enhancing the
reparative regeneration of bone defects of critical size using transcortical 3D-implants which are based on
polylactide and tricalcium phosphate with the addition of allogeneic mesenchymal stem cells. The experimental
studies were carried out on the basis of the laboratory of experimental modeling and the Department of
Transplantology of Prof. M. Sitenko State University "IPHS of the National Academy of Sciences of Ukraine with the
fulfillment of humane requirements treatment of experimental animals. 68 non-linear white rats aged 5-6 months
were used, and the samples of the studied biomaterial were implanted in the distal parts of the femurs. The
animals were divided into groups: Control, Experiment I, Experiment II, Intact, Donors. The implants were
obtained using 3D-printing technology by welding a composite thread 1.75mm thick with PL and TCF. Rats in the
Control, Experiment I and Experiment II groups were subjected to a transcortical defect of a critical size in the
distal part of the femur under general anesthesia with an anterior-lateral approach with a dental bur. The rats of
the Control, Experiment I and Experiment II groups had the defect filled with implants. The rats of Experiment I
group had been impregnated with 0.5ml of culture medium containing approximately 106 MSCs before the
implants were inserted. Besides , the cultured MSCs in an approximate amount of 106 specimens in 0.5ml of
medium were additionally injected into the defect area, to the animals of the Experiment I group simultaneously
with the introduction of implants, to the animals of the Experiment II group - with a delay of 7 days. The rats were
removed from the experiment under inhalation anesthesia, 5 animals from each group after 15, 30, 90 days.
According to the results of radiometric, biochemical, biomechanical, morphological studies established that the
greatest effectiveness for strengthening the reparative regeneration of bone tissue in the area of a transcortical
defect of femurs of a critical size of white rats was found when using the implants based on polylactide and
tricalcium phosphate with a delayed introduction of the allogeneic mesenchymal stem cells for 7 days after filling
the defect.
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