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NEPEBYAOBA KICTKM HABKOJ10 NOJIJIAKTUAY, IMMJIAHTOBAHOIO
Y AIA®I3 CTEFTHOBOI KICTKU

1dep>xxaBHa ycTaHOBa «lHCTUTYT naTonorii xpebTa Ta cyrnoois
iM. npod. M. |. Cutenka HAMH Ykpaiuu» (M. XapkiB)
2[lep>xaBHUiN 3aknap «CneuianizoeaHa 6aratonpodinbHa
nikapHsa Ne 1 MO3 Ykpaiuu» (M. OHinpo)

3B’a30k nyoOnikauil 3 N1aHOBUMU HayKOBO-A,0-
cnigHumMu po6otamu. Po6oTa BMKOHaHa y pamMKax go-
roBOPY MPO HayKOBO-MPAKTUYHE CMiBPOOITHNLTBO MiX
LY «lHcTuTyT natonorii xpebTa Ta cyrnobis iM. Nnpod.
M.I. CuteHka HAMH Ykpainn» (M. Xapki) Ta Cneuia-
nisopaHoto GaratonpodinbHoio nikapHeto Ne 1 MO3
Ykpainn (M. OHinpo) Big 01.11.2016 p.

BcTyn. 3a ocTaHHi pokn npoBeaeHo 6arato gocni-
[>KEHb CTOCOBHO BMKOPUCTAHHS Pi3HUX Giomartepianis,
WO MOXyTb GiogerpagyBaty B TKaHWUHAxX OpraHiamy,
OyTK BiOCYMICHUMM Ta MaTW YHiKaslbHI MExaHiyHi Bnac-
TMBOCTI [2,7]. HanbinbLua KinbkicTb AOCNIAXEHb Ta BU-
KOPUCTaHb Yy KiHIYHMX YyMOBax Npmnagae Ha nofinakTm-
ov i nonirnikonign Ta ix cononimepu [2,5-7,10-12,15].
OpHak 3a jaHnMm niTepaTypy HU3bKi MeXaHiyHi BNacTun-
BOCTi KOMEPpLINHNX MaTtepianis, NobivHi ecdbekTn noTpe-
Oyl0Tb AeTaNbHOro BUBYEHHI NMoBendiHkn 6iomaTepianis,
0co61BO 3a YMOB iMnnaHTauii B kictky [14].

Bigpoma uina Hu3ka 4YMHHUMKIB, BRNacTmBux 6iopo3-
YAHHUM iMMaHTaTam, LWo BNAMBaKTb HA NOro nose-
LOiHKY B TKQHMHAXxX OpraHiamy, ue — XiMiyHui cknag, mMo-
nlekynsipHa maca, OpieHTauis BOJMIOKOH, KOHLUEHTpauid
MOHOMEPIB (4719 cConosniMepiB), CTepeoi3oMepis, maTe-
pianbHa dasa, KoHpopmaLisi, 06car Ta AKiCTb MOBEPXHI,
HasiBHICTb NMop, MOX/MBI [06aBKM Ta AOMILLKW, METOS,
cTepunizauii Ta MexaHiam gerpagauii (GepMeHTHWUI
abo rigponisHuin) [10,14]. Mopsn, i3 YNHHUKAMW M-
NaHTaTiB BENMKE 3HAYEHHS Ma€e OinsgHKa iMniaHTauii,
TUN TKAHWHW, HAaBAHTAXEHHS, @ TaKOX BacKynspuaa-
uist noxa. binbwicTe ekcnepruMeHTanbHUX OOCNIOXKEHb
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npoeegeHa nicnsa imnnaHTauji 6iomartepianis y meTa-
disapHi pedekTn, ogHak giadidapHi nedekTr Bigpi3Ha-
IOTbCHA BaCKyngpu3auieo, NMPUCYTHICTIO CTPOMasbHUX
KNITUH, HaBaHTaXeHHsAM. Y 3B’A3Ky 3 UMM, HeoOXiaHi
nownpeHi [ocnimXeHHs noBediHku Giomartepianis y
KicTKax 3a pi3HMUX YMOB.

MeTa pocnipxeHHs. BuBunTKM 6GiocyMicHiCTb Ta
ocTeoiHTerpauilo noninaktugy Ingeo™ Biopolymer
4032D B ymoBax iMnnaHTauii B giadisapHuin nedekt
CTErHOBOI KiCTKMN LLYpPIB.

0OG’ekT i MeToam pocnimkxeHHda. Excnepunmen-
TanbHi AOCNIOXEHHS Ha Lypax npoBoaunn B nabopaTo-
pii excnepuMeHTanbHOro mogentoBaHHa Y «IHCTUTyT
natonorii xpebTa Ta cyrnobis iMm. npod. M.l. CuteHka
HAMH YkpaiHn» 3 oTpUMaHHaM BUMOI €EBPONENCHKOT
KOHBEHLLi 3aXMCTy XpebeTHMX TBAPUH, AKUX BUKOPUC-
TOBYIOTb B €KCNEPUMEHTANBHUX i IHLLUMX HAYKOBUX LLNAX
(Ctpacbypr, 1986) Ta ctatTi 26 3akoHy YkpaiHu «[1po
3axUCT TBAPWH BiO, XOPCTOKOrO MOBOMAXEHHS» [3,4].
lMpoTokon ekcnepuMeHTiB Ha TBapuHax OyB 3aTBep-
IKEeHUN NoKasbHUM KOMITETOM 3 BioeTuku (NPOTOKO
Ne 158 Big 21.11.2016 p.).

TexHika BUKOHaHHS XipypriyHOro BTpy4aHHsl. 3pasku
6iononimepy (Ingeo™ Biopolymer 4032D, NatureWorks
LLC) ons imnnaHTauji B giadis cterHoBoi kictkmu 6yno
BUFOTOBMEHO Yy BUMMSAl umniHapis 242 mm (puc. 1 A).
XimiyHa Ha3Ba b6iononimepy — noninakTuaHa cMona, ons
noniMmepmu3aaLii BUKOPUCTAHO CIBBIAHOLUEHHS CyMiLUi
D- n L-dopm naktuay Big 24:1 po 30:1 [13]. Jani B Tek-
CTi BUKOPUCTAHO TEPMIH «MONINaKTUL».

y 7 ";4'1/’ lﬁ" 7 v."ff"

Puc. 1 A, B. A) 3pasok i3 noninakrtuay, Wo BUroTOB/IEHUI ANS iMnNnaHTauir.
B) IMmnnaHTaT y piadisapHomy aAedekTi CTerHoBOI KiCTKM Lypa.
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Mig, 3aranbHUM BHYTPILLIHBOM’S30BMM 3HEOOIOBAH-
HAAM (KeTaMiH 50 Mr/Kr XnBoi Macu) B ymoBax acenTunKu
Ta aHTUCEeNnTuKK 28 Liypam MoaentoBanu aipyacTi ae-
dekTn. BukopucToByBanu nepegHb0-natepanbHnii oo-
CTyn LO CepenHboi TpeTuHu Aiadisa NnpaBoi CTErHOBOI
KicTKM. 3a 4OMNOMOrol CToMaTosIoriyHoOro 6opa moae-
NoBanNu CTaHOAAPTHUIA AipyacTuii nedekT AiaMeTpom 2
MM Ta MUOMHOI0 2 MM 3 NOJAsbLUIOIO iMMIAHTALLIED B
HbOro gochnigHoro 3paska 6iomatepiany (puc. 1 B).

O6pobKyY paHu y TBApPUH NMPOBOAUIN aHTUOIOTUKOM
(BiumniH®-3) 3 nowaposuM ylmBaHHaM. [licng one-

Ha BIACTaHI Big, HbOro. B aingHkax KopTekcy, Npuaerimx
[0 iMnnaHTaTa, BUSIBNEHi 03Haku nepebynosu. Bynm
NPUCYTHI 30HN 6€3 KNiTUH Ta HEBENMKI pe30pOuiiHi no-
POXHUHWN.

B KicTKOBO-MO3KOBOMY KaHasi Ha HEBENUKUX OiNsaH-
kax imnnaHTaTt 6e3nocepenHbO KOHTaKTyBaB 3 KiCTKO-
BMM MO3KOM ab0 3 HOBOYTBOPEHOIO KiCTKOBOIO TKaHU-
HOIO, fIka TOHKMM LIapOM BigoKpemJtoBana iMrniaHTar
Bif, KICTKOBOro MO3Ky (puc. 2 A).

Hap noeepxHeto imnnaHtata OyB CHOPMOBaHWUM
NnepiocT, NPeacTaB/IEHN CMOJTly4HOK TKaHWHOW, a Ha

= : Y y \

Puc. 2 A, B. ®PoToBia6GUTOK ricTonoriyHoro npenaparty. ImnnanTtar (Im) 3 noninakrnay B koprekci. B) HoBoyTBopeHi
KiCTKOBi TpaGeKynu, L0 OTO4YIOTh iMMNIaHTaT Y KiCTKOBO-MO3KOBOMY KaHani. Mepexa TOHKUx KicTKOBUX Tpabekyn,
NpUIeruX A0 KopTekcy. 3abapBreHHs reMaToKCUJIiHOM Ta eo3nHoM. A) 36. x60. B) 36. x40.

pauii TBapUHN 3HAX0aUNNCS Nig, NOCTIMHUM HarnsaoM.
TBapuH BMBOAWM i3 ekcnepumMeHTy Ha 15, 30, 90 Ta
180 noby (No 7 TBapuH Ha KOXHWIA TEPMIH) nicnsa one-
pauii WwasxomM gekanitawii 3 BAKOPUCTaHHAM edipHOro
Hapko3y. Takuii cnocibé BUBEAEHHS TBAPUH 3 eKcrepu-
MeHTY 00paHO 4epe3 HeobxigHiCTb 3abopy KPOBi AN
KniHiYHOro Ta GioxiMiyHOro mocnigxeHb. Ona Mopgo-
JIOTYHNX AOCNIAXKEHb BUyYann CTErHOBI KiCTKM 3 Aia-
dizapHuMM aingHkamun nedexTy, akmii OyB 3anOBHEHWN
MoninakTnaoMm.

Martepian 06podnsann ricTonoriyHMMKU MeToaamu,
kepytouncb pekomeHgauiamm [.C. Capkucosa, tO.J1.
Meposa [8]. Micna dikcauii B po3unHi 10% HelTpanb-
HOro popmaniHy, aekanbuyHauiji B 4% po34MHi a30THOI
KMCNOTU MaTepian 3HEBOAHIOBANN B €TUIOBOMY CNUp-
Ti (Big, 70€e po 96¢€). [Ans noganblloro 3HEBOAHIOBAHHS
mMarepian 3aHypioBanu y cymiw Hikipoposa (eTunnosun
cnupT Ta eTunoBuii edip, 1:1), NoTim 3aknyanu B Ue-
noiguH. 3pisu (8-10 MKM) BUrOTOBASINV HA CAHHOMY Mi-
kpoTtomu «Reichert», 3abapsntoBany remaTokCUIiHOM
BewnrepTa ta €031MHOM, a TakoX nikpodykcrHom 3a BaH
[i30H. FicTONnorivHi 3pi3n gocnigxysanu nig, CBITI0OBMM
mMikpockonom Olympus BX63.

PesynbtaT gocnigXeHHs Ta X 0OroBOpeHHs.
Ha 15 po6y rictonoriyHoro [oCniaXeHHs ainsgHka imn-
naHTauii 3paskiB 3 noninaktuay B AiadizapHomy Bif-
Oini CTErHOBOI KICTKM 4iTKO BM3Ha4danacs. ImnnaHtatum
Oynu po3TalloBaHi B KOPTEKCi (pruc. 2 A) Ta 3aHypeHi
B KICTKOBO-MO3KOBWI kaHan (puc. 2 B). lNMpakTtnyHo no
BCbOMY NePUMETPY BOHM By OTOYEHI TOHKNM LLIAPOM
He3pinoi rpyboBONOKHUCTOT KICTKOBOI TkKaHUHUW. MNobnn-
3y KOPTEKCY Mano Micue HGOopMyBaHHSA MepexXi TOHKMX
KiCTKOBUMX Tpabekyn gk Ha NMOBEPXHI iMNIaHTaTIB, Tak i

OinfiHKax y OBOX LUypiB — HOBOCHOPMOBaHOIO rpybo-
BOJIOKHUCTOK KICTKOBOIO TKAHMHOIO, OCEepenKn SKOi B
OCHOBHOMY pPO3TalLOBYBa/IMCS MiX iMAaaHTatoM Ta
KOPTEKCOM.

Ha 30 noby gocnioxeHHst imnnaHTaT 3 noninakTuay
Oy WinbHO po3TalloBaHi B AedeKkTi CTErHOBOI KiCTKM
Ta OTOYEHI TOHKMM LAapOM KiCTKOBOT TKAHWUHU MIaCTUH-
4acToro TUMy y AinsiHkax KOPTEKCy Ta B KICTKOBO-MO3-
KOBOMY KaHari.

MepiocT Hap iMnnaHTatamy GyB NpencTaBieHWUI
CMOSYYHO TKAHUHOIO 3 TOHKMM BOJIOKHUCTUM LLAPOM.
OcTteobnactuyHuii wap 6yB BiACYTHIM, WO CBIOYUTL
npo ¢GopMyBaHHS MNEpPIOCTy 3a YMOB BIACYTHOCTI MO-
OpPa3HEHHS.

Ha HacTynHuiA TepmiH gocnigxeHHs, a came Ha 90
noby, iMnnaHTatm Manum HeBenuKi O3Haku aerpaga-
uii nvwe B Kpanosux Bigainax. o BCbOMy nepumeTpy
3aHypeHHs B kopTekc (puc. 3 A) Ta KiCTKOBUI MO30K
(puc. 3 B) BoHM Bynn OTOYEHI NNACTUHYACTO KiCTKO-
BOIO TKaHWHO0. Ha HeBenukux ainsHkax 6ynosa HOBO-
YTBOPEHOI KiCTKW Bigpi3HaIacs Bif, MaTepUHCBKOI KiCT-
K1 KOPTEKCY, WO OToYyBana iMnnaHTtat. B Takmx 3oHax
BUSABNIEHO POPMYBAHHA MIKPOTPIWMH. B iHWMX AingH-
Kax nnacTuHYacTa KiCTka Npocskana B iMniaHTaT y Bu-
rnaaj CTPIYoK.

B KiCTKOBO-MO3KOBOMY KaHasli HABKOJIO iMMJIaHTaTiB
36epiranocb cTpiykononibHe HallapyBaHHS KiCTKOBOI
TKaHWHW Ha imnnaHTaT (puc. 3 B). KicTkoBa TkaHuHa
Mana sickpaBo 3abapBneHnin MaTpUKC i3 6a3odinbHUMK
NiHIAMM, WO BiAOKPEMIIOIOTL reHepaLiii KiCTKOBOI Tka-
HUHU. LLinbHiCTb ocTeouuTiB 6yna BUCOKOIO, BOHU PO3-
TallOBYBaJINCS B BY3bKMX NlaKyHaXx.
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Puc. 3 A, B. ®oToBia6UTKM ricTonoriyHux npenaparie. A) Koptekc. IMnnaHTar (IM) 3 03HakaMu pO34YNHEHHS B KPaiioOBUX
BipgAainax, B ki Bpocna nnacTuHYyacTa KictkoBa TkaHuHa. B) KictkoBa TkaHMHa HaBKOJ10 iMn1aHTaTa B KiCTKOBO-MO3KOBOMY
KaHani. 3abapBneHHs reMaToOKCUJIiHOM Ta eo3nHoMm. A) 36. x40. B) 36. x400.

MepiocT Hap iMnnaHTatamm OyB NpencTaBieHui
HawlapyBaHHSAM CMONYYHOI TKAHUHW Y BUMS4i BY3bKOi
CMYXKW.

Ha 180 noby iMnnaHTaTy LWiflbHO PpO3TaLLOBYBaINCS
B KOpTekci (puc. 4 A). BoHn B ocHoBHOMY 36epiranu
dopMmy, 0gHakK, K 1 Ha NoNepeaHin TepMiH AO0CNIOXKEH-
HS, BUSIBNEHI HEBENUKI AINIHKM B KParoBuUX Bigainax,
B sIKi BpocTana KiCTKOBa TKaHWHA, OOHAaK MOLUMPEHHS
Takux LinsHOK, MOPIBHAHO 3 NonepeHiM TEPMiHOM, He
BUABNIEHO. Ha iHWMX AinsgHKax, Wwo oTo4yBann imMnnaH-
TaT, MeXa MiXX HOBOYTBOPEHOIO Ta MaTEPUHCBKOIO KiCT-
KOO He BM3Ha4vanacs, imnnaHTart OyB LLiIbHO 3aMypo-
BaHWIN B KOMMAKTHY KiCTKOBY TKaHUVHy Aiadisa.

ocepenkKiB iHpekLii HaBKOMO iMMNJaHTaTiB MU He Cno-
cTepiranu. 3 gaHux nitepatypu BigoOMo, WO nofiMepu
NnoAiNakTMAiB 3MEHLLYIOTb PU3UK PO3BUTKY NepiiMniaH-
TauinHOro octeonoposy [15], Wwo cnisnagae 3 gaHnumu,
OTPUMAHVMU HAMMU.

B KiCTKOBO-MO3KOBOMY KaHasli Ha MeXi «KiCTKOBWUM
MO30K — iMMJaHTaT» pPOo3TalloBaHi By3bKi MpoLUapku
KICTKOBOI TKAHWHM, WO OTo4yBanu imnnanTat (puc. 4 B).

TakuM YMHOM, Ha pPaHHIN TEePMIH OOCHIAXKEHHS
(15 poba) HaBkono Giomatepiany Ingeo™ Biopolymer
4032D cdopmoBaHa Heapina KicTkoBa TKaHMHA, oce-
penkiB 3ananeHHs He BuaBneHo. OgHak Ha uen TepMiH
cnocTepiraemo nepebya0By NPUENIOro KOPTUKANBLHO-

Puc. 4 A, B. ®oToBig6GUTKM ricTonoriyHux npenapartis. A) LLlinbHe po3TawyBaHHg imnnaHTara (Im) y KopTekci
niadiza crerHoBoi kictku. B) KictkoBa TkKaHMHa HABKOJ10 iMN1IaHTaTa B KICTKOBO-MO3KOBOMY KaHani. 3abapBneHHSs
remMaTokcusniHom Ta eo3uHoM. A) 36. x40. B) 36. x200.

3a paHnmMun nitepatypu iMAaaHTaTn 3 NoninakTuais
Ta NonirmikonigiB B 3a/IeXXHOCTI Bif, ckiany T1a TEXHO0-
rii BUrOTOBIEHHA MOXYTb 30epiratu popmy Big 6 0o 24
Mic, a noTiM nigpalTbca Gioperpanadii. Liei yacoBuii
[iana3oH pO34YMHEHHST 3Ha4YHO PO3LWnpIoe chepy ix BU-
KOPWCTaHHS B 3aN1€XHOCTI Big, yMOB iMmnnaHTauii [1]. Taki
mMartepiann MaloTb nepesary, TOMy LWO JAI0Tb MOXU-
BiCTb MPOBOAMTU PEHTIEHONONYHI LOCNIOKEHHS Ha Pi3HI
TEPMiHW Nicns iMNniaHTawii, a Takox He NoTpebyoTb Xi-
pypriyHoro BupaneHHs [9,15]. OgHak AaHux Woao ao-
cnimxeHoro 6iomartepiany (Ingeo™ Biopolymer 4032D)
npo oro nepebyanoBy B KiCTLI B HAYKOBIi niTepartypi
He BusBneHo. O3Hak ocTeomneHii, ocTteonopody abo

ro wapy 3a paxyHok (pOpMyBaHHsi HEBENMKMX Pe30p6-
LLIMHMX MOPOXHWH Ta AiNAHOK 6€3 KNiTWH, WO MoXxe 0yTun
Hacnigkom xipypriyHoro BTpydaHHsa. Ha 30 poby imn-
naHTaT OyB OTOYEHWNIA 3PiNoio KICTKOBOK TKAHMHOIO K'Y
AiNgHKaxX KOPTEKCY, Tak i B KICTKOBO-MO3KOBOMY KaHari.
Ha HactynHi Tepminm gocnigxeHns (90 ta 180 noba)
iMnnaHTaTK B AinsHkax aedekTy npakTuyHo 36epiranu
dopmy, nuLie B iX KparnoBmx Bigainax, po3raloBaHuX y
KICTKOBO-MO3KOBOMY KaHasi, BUABJIEHI HEBeNnKi oce-
penky BPOCTAHHSA KiCTKOBOT TKAHWUHW B iMMAHTATK, WO
CBiO4YMTb NPO NOYaTKOBI NPOsBM Giogerpanatlii 3 CUHX-
POHHUM 3aMiLLLEHHAM Takux OiNSHOK KiCTKOBOK TKaHU-
Hoto. MaTepian Mmae BUCOKY GiOCYMICHITb Ta OCTEOIHTe-
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rpaTuBHI AKOCTI, WO PO3LUNPIOE NOT0 BUKOPUCTAHHA B
opToneaji Ta TpaBMaTosorii.

BucHoBku

1. ImnnanTatn 3 6Giomatepiany Ingeo™ Biopolymer
4032D 6iocyMmiCHi 3 KICTKOBO TKaHMHOIO Ta MaloTb BU-
COKi OCTEOIHTErpaTnBHI AKOCTI.

2. TepebypmoBa kopTekcy HaBkono Ingeo™
Biopolymer 4032D akTvBHO BigOyBaeTbCH B OCHOBHO-

My o 90 gi6, imnnaHTaT Oynu LWiNbHO OTOYEHi 3pinoi
KiCTKOBOIO TKQHWHOLO, iX MOBHOI aerpaaadii Ha 180 noby
HE BUSIBNIEHO.

MepcnekTnBoO NopanbLINX A0CHIOXKEeHb € BU-
BYEHHS1 NepebynoBu imnnaHTata 3 Ingeo™ Biopolymer
4032D Ta npunernoi KiCTk1n Ha nogasnblli TEPMiHM O0-
CNiOXXEHHS, a TaKOX 3a YMOB iMMnaHTauii B metadisap-
HU gedexT.
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NEPEBYAOBA KICTKU HABKOJIO NOJIJIAKTUAY, IMMJIAHTOBAHOIO Y AIA®I3 CTEFTHOBOI KICTKU

Aenyx H. B., Hikonb4yeHko O. A., Makapos B. B.

Pesiome. Y cTaTTi npencrtasneHi pe3ynbraTi OOCHIOXKEHHS, NPOBEAEHOro Ha 28 6invx Lypax 3a yMOB
imnnaHTauii noninaktuay Ingeo™ Biopolymer 4032D y giadizapHuii fedekT CTErHOBOI KiCTkM. BusiBneHo, wo Ha 15
no0y HaBkoso BGiomaTepiany cdpopmMoBaHa He3pina KicTkoBa TkaHuHa. Bin3HayeHa nepebynoBa Npunernoro Kop-
TUKaNbHOrO LWapy 3a paxyHOK GOpMYyBaHHS HEBENNKMX PEe30POLiHKMX NOPOXHUH. Ha 30 noby imnnaHTaTt 6yB O0TO-
YEHWI 3PIiNOK0 KICTKOBOIO TKAHMHOIO SK Y OiNITHKax KOPTEKCY, Tak i B KICTKOBO-MO3KOBOMY KaHani. Ha HacTynHi cTpo-
kn pocnigpkeHHs (90 ta 180 ai6) imnnaHTaTk Ha ainsHkax gedekTty 36epiranu dopmy, nuLle y KpalioBux Bigainax
iMnnaHTaTiB BU3HAa4YeHO BPOCTaHHS KiCTKOBOI TKaHMHU, L0 CBioYMTb NpO oro cnabky 6iogerpaaadiio. MNopyleHb
opraHisauji KopTekcy, npunernoro 4o obnacti iMnnaHTauji, He cnoctepiranu. Ocepeakis nepiiMniIaHTaUinHOro
OCTEONOpPO3y Ta O3HaK 3anafieHHs Ha CTPOKM A0CNIOXEHHSA He BUsiBNeHo. Matepian Ingeo™ Biopolymer 4032D
XapakKTepU3yeTbCsl BUCOKOIO GIOCYMICHICTIO Ta OCTEOIHTErPATUBHUMU SIKOCTSMU, L0 MOLUMPIOE MOXJIIMBOCTI MOrO
BMKOPWUCTaHHA B OPTONeAji Ta TpaBMaToorii.

Kniouoei cnoBa: imnnaHTtatu, wo 6iogerpanyotb, noninaktuan, Ingeo™ Biopolymer 4032D, wypw, nedektu
niadisa.

MNEPECTPOMKA KOCTU BOKPYI NOJIMNAKTUOA, UMMJIAHTUPOBAHHOIO B AUADUSAPHbBINA OE-
DEKT

Oenyx H. B., HukonbyeHko O. A., Makapos B. B.

Pe3lome. B cTtatbe npeacraBneHbl pedynbTaThl UICCNEA0BAaHUS, MPOBEAEHHOIO Ha 28 Benbix Kpbicax B yCNo-
BUSAX MMMNnaHTaumm nonunaktuga Ingeo™ Biopolymer 4032D B anadunsapHsbiii aedekt 6eapeHHon KocTu. Bbisgs-
NeHo, 4To Ha 15 cyTku Bokpyr Guomartepuana cpopmMmpoBaHa He3penas KOcTHasa TkaHb. OTMeYeHa nepecTpoinka
npunexatlero KOPTUKanbHOro cyos 3a c4eT GopMUpPOoBaHMS HEOONbLLNX PE30POLUMOHHBIX nonocTer. Ha 30 cyTku
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nMnnaHTaT Obl1 OKPYXXEH 3pesio KOCTHOM TKaHbIO Kak B y4acTKax KOPTeKca, Tak M B KOCTHOMO3roBoM KaHarne. Ha
cneayowme cpokm nccnegosaHuns (90 n 180 cyTkn) mnaaHTaTthbl B y4acTkax gedekra coxpaHsanm dopmy, Nnulb
B KpaeBbIX OTAENax MMMIaHTaTOB OOHAPY>XEHO BpacTaHMe KOCTHOWM TKaHW, YTO CBMOETENbCTBYET O ero cnabor
obuoperpagaumn. HapyleHnini opraHmsanmm KopTekca, npunexauiero K o6nactm uMmnaaHTaumm, He Habnwoganu.
OuaroB NepuMMnIaHTaLMOHHOIo OCTEONOPO3a N MPU3HAKOB BOCMNANEHNSI HA CPOKM UCCNIEA0BaHMS HE BbISIBJIEHO.
MaTtepuan Ingeo™ Biopolymer 4032D o6nagaeT BbICOKOM 6GUOCOBMECTUMOCTBIO M OCTEOUHTErNPATMBHBLIMUY Kaye-
CTBaMW, 4TO pacLUMPSIET BO3MOXHOCTM €ro UCMOb30BaHNS B OPTONEANN N TPABMATONOM K.

KnioueBble cnoBa: buoaerpagnpyemblie UMMIaHTaTbl, nonunaktuasl, Ingeo™ Biopolymer 4032D, kpbiChl, Ae-
dekTbl anaduaa.

RESTRUCTURING OF BONE AROUND POLYLACTIDE ACID IMPLANTED INTO DEFECT OF DIAPHYSIS

Dedukh N. V., Nikolchenko O. A., Makarov V. B.

Abstract. Factors inherent in biodegradable implants affect its behaviour in the tissues of the body in connec-
tion with this, it is necessary to study the behaviour of biomaterials in bones in different conditions.

Purpose of the study. To study biocompatibility and osteointegration of polylactide acid Ingeo™ Biopolymer
4032D in conditions of implantation into diaphyseal defects of femur bone.

Objectand Methods. Experimental studies were performed on 28 rats. Forward-lateral access to the middle third
of the diaphysis of the right femur was used. After cutting the skin and dislodging the muscles using a dental bore,
a standard whole defect with a diameter of 2 mm and a depth of 2 mm was modeled, followed by the implantation
of biomaterial Ingeo™ Biopolymer 4032D in it. Animals were killed at 15, 30, 90 and 180 days. After histological
procedures the material was examined under a microscope Olympus BX 63 (Carl Zeiss).

Research results and discussion. At day 15 after of the histological study, the site of implantation of samples
from polylactide acid in the diaphyseal femoral area was clearly determined. Implants were located in the cortex
and immersed in the bone marrow channel. Virtually throughout the perimeter they were surrounded by a thin layer
of immature bone tissue. Near the cortex there was the formation of a network of fine bone trabecula, both on the
surface of implants and at a distance from it. In the areas of cortex adjacent to the implant, signs of remodeling
have been identified. There were areas without cells and small resorbtive cavities. In the bone marrow in small areas
the implant directly contacts the bone marrow or the new bone tissue, which separated the implant from the bone
marrow with a thin layer.

At day 30, the study of implants from the polylactide acid was densely located in the defect of the femur and
surrounded by a thin layer of bone tissue of the lamellar type in the cortex and in the bone marrow.

For the next term of the study, namely at 90 days, implants had small signs of degradation only in the regional
departments. Throughout the perimeter of immersion in cortex and bone marrow, they were surrounded by lamellar
bone tissue. In small areas, the density of the newly formed bone according to the strength characteristics differed
from the maternal bone of the cortex surrounding the implant. In these zones, the formation of microcracks is
revealed. In other areas, the implants were surrounded by bone tissue in the form of tapes. In the bone marrow into
the implants there was preserved tape-like layers of bone tissue on the implant.

On the 180th day implants were tightly located on the defect sites and were surrounded bone tissue. Implants
were keep in shape, however, as in the previous study period, small areas of bone were found in marginal area of
the implants, but no increase in the area of such sites compared to the previous period was found. In the cortex
surrounding the implant, the boundaries between the newly formed bone and the maternal bone are not established.
The implant was tightly embedded in the compact bone of the diaphysis.

Implants from polylactide acid are biocompatible with bone tissue and have high osteointegrable qualities.

Conclusion. Rebuilding cortex around the polylactide acid actively occurs mainly up to 90 days, implants were
tightly surrounded by mature bone tissue, their complete degradation for 180 days was not detected.

Key words: biodegradable implants, polylactide, Ingeo™ Biopolymer 4032D, rats, defects of diaphysis.
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