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Annotation. Polymer composite scaffolds were obtained from the solution ofpoly-L-lactide acid (PLLA) by
solution blow spinning. These scaffolds were impregnated with alcohol suspension ofhydroxyapatite powder in
different concentrations. The hydroxyapatite powder was obtained by pulsed laser deposition. Morphology and

phase constitution ofthe scaffolds were investigated.

OfHOM 13 aKTyasbHbIX NPO6/eM COBPEMEHHON MeAMLMHbI ABNSETCH PEeKOHCTPYKUWS U pereHepaums
KOCTHbIX TKaHeli. Tak, AnA 3anofIHEHUS KOCTHbIX fJe()eKTOB 4acTO WUCMO/b3YHTCA KOMMO3UTHbIE MOPUCTbIE
mMaTepuanbl. OfHUM W3 pacrnpocTpaHeHHbIX MOMIMMEPHbIX MaTepuanoB A1 W3roTOB/EHUA KOMMO3UTOB AN
pereHepaLMv KOCTHOI TKaHW SABMSIETCA MOIMMO/IOYHAsA KUCIoTa.

MonnumonoyHas KucnoTa - KPUCTIMYECKWUIA nonumep, o6nafalowmnii  XOpownMU  MeXaHNYecKUMm
CBOMCTBAMMW. YCTaHOB/MIEHO, 4YTO MO/IMMOMIOYHASA KUC/IOoTa ABASETCH OMOCOBMECTUMbIM  MO/IMMEPOM 1
JerpagvpyeT Ha HETOKCUYHble KOMMOHEHTHI [1].

Ona  yBenuyeHWs 6MONOTMYECKON aAKTMBHOCTM KOMMO3UTHBLIX MaTepuasioB, nNpegHasHayeHHbIX A1s
pereHepaLMy KOCTHOM TKaHW, UCMO0Mb3YIOT dochaTbl KafbLMsA HAHO- U CyBMUKPOHHbIX pa3mMepoB.

MeToga nasepHoi abnsauMm Mo3BonseT mM3bexaTb 3arpsA3HeHWs MaTepuana. B oTivume oT XMMUMUECKMX M
MexXaHWYeCKMX MeTOfOB, B MeTOAe /a3epHON abnsauum He UCMOMb3YKOTCA MPUMECH M Macna, Ha maTepuan
MULLIEHN BO3LeNCTBYeT TONbKO NYYOK 1a3epPHON0 N3/TyUeHUS.

Takvm 06pasoM, Lefblo faHHOM paboTbl CTano NoyyYeHUe 1 M3yyeHWe CBOMCTB KOMMO3UTHOrO MaTtepuana
Ha 0CHOBE MO/IMMOJIOYHOW KMCAOTbI U MOyYeHHbIX MOPOLLKOB rMapoKcuannarura.

Mony4yeHne nopowKa MPOBOAM/IOCE METOAOM /la3epHON abnAauuM OTOXOKeHHOW npy 1000°C MuLLeHn
rygpokcuanarTuTa npyM paBHOMEPHOM CKaHMPOBAHWUW /1a3ePHbIM MYYKOM MOBEPXHOCTW PacnblsSieMOA MULLIEHW

no ocsim X n Y co ckopoctsimu 0,6 mm/c 1 0,01 Mm/c, COOTBETCTBEHHO.
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Ha ocHOBe MO/IMMOJIOYHOM KMUCOTbl METOLOM a3poAMHaAMMNYECKOro opMoBaHusi B TYpOYy/IeHTHOM ra3oBOM
MOTOKE MOJyYeHbl HeTKaHble MOSIMMEPHbIE MaTepuasbl, Kak 3T0 onucaHo B pa6oTe [2]. [AuameTp BONOKOH B
NCXOAHbIX 06pa3Lax MaTpPMKCOB Ha OCHOBE MOMIMMOJIOYHOM KUCNOTbI cocTaBun 0,45+0,15 MKM.

OTOXKEHHbIE MWLLEHW pacnblIsSAUCL N0 MeTody JflasepHoi abnaumu, onucaHHomy B pabote [3].
MonyyeHHbIi NOPOLIOK TMApOKCManaTuTa CMeLIMBaCst C TEXHUYECKM UYUCTbIM CMAMPTOM B Pas/INUHbIX
KOHLeHTpauusx, a umeHHo: 0,1 r Ha 10 mn cnupTa (rpynna Nel), 0,3 r Ha 10 mn cnupTa (rpynna Ne2), 0,6 r Ha
10 mn cnmpTa (rpynna Ne3). Mony4yeHHble B3BecU MOABEPraancb ynbTPa3ByKoBOlM 06paboTke B TeveHue 10
MUHYT. [locne 3Toro o6pasiibl NOSMMEPHbIX MaTpPUKCOB (pasmepamy 4*10 cM) MPOMMTLIBAIUCL CMPTOBLIMM
pacTBOpamMu C pas/I4yHOl KOHLEeHTpaLuei rugpokcanaTuTa.

MapameTpbl YCTAHOBKW: [A/INHA BOSMIHbI NasepHoro usnydeHusa 1,064 mMkm, 4yactota mmnynbcos 15 Iy,
LNNTENBHOCTY O4HOI0 UMMY/bca 7 HC, 3HePrnsa ogHoro umnynsca 39,4 mAxx. My4yok hokycupoBanu Ha obpaseL,
cobuparoLLeii NMH30M, C (POKYCHbIM paccTosHMeM 55 cM. KoHTeliHepom fns c6opa nopoLlka cnyxuna
CTeK/ISiHHAsA Tpy6Ka gnaMeTpom 25 MM, annHoii 30 cm.

NcecnepgoBaHna  mopgonormn  yHKLMOHa/IN30BaHHbIX — mMaTpukcoB  PLLA-HAP  npoBogunu ¢
MCMOMb30BaHMEM MeTOofa CKaHUPYHOLLEel 3/IEKTPOHHON MuKpockonuu (SEM) ESEM Quanta 400 FEG B pexume
HM3KOro BaKyyMma.

ViccnefoBaHWA KPUCTa/IIMHECKO/ CTPYKTYpbl MPOBOAWMAM C WCMOMb30BaHUeM AndpakTomeTpa Shimadzu
XRD 6000. O6pa3sybl 06/1y4yann MoHoxpomaTtudeckmm CuKa u3fyyeHueM ¢ A/IMHHOM BOMHbI 1,54056 A.
MapameTpbl: yckopsAwoLine HanpsxeHne 40 kB, Tok nyyka 30 MA, B AManasoHe yrnoBs ckaHuposaHus 7 ... 700,
Wwar cKaHnpoBaHus 0,03 ° BpeMs Habopa curHana 0,8 ceKyHfpl.

N306paxeHns COM (yHKUMOHanM30BaHHbIX MaTpukcoB PLLA-HAP npefcTtaBneHbl Ha puc. L

" A €)
Puc. 1 |/|306pa)KEHI/IFI CO CKaHMPYHOLLETO 3/IEKTPOHHOI0 MMKPOCKOMa 06pa3u,03, NnPONUTaHHbIX CMECbIO

a) rpynnbl 1, 6) rpynnbl 2, B) rpynnbl 3. PacnpeaeneHus no pasmepam 06pasLoB, MPOnMTaHHbIX CyCreH3uel

r) rpynnel 1, f) rpynnel 2, €) rpynnsl 3
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M3 pucyHka 1 BUAHO, YTO Ha BOJIOKHA NOJIMMEpa NPUBUBAOTCA Kak
KPYMHble, TakK W MefKMe YacTuubl, 605ee TOro, 4MCNO YacTul,
rmgpokcvanatuta B BOJIOKHaX  MNOMMMepa  YBe/lWYMBAEeTCA  C
yBe/IMYEHNEM KOHLEHTpaLUmn nopoLLKa B CyCrneH3nn, a KoJIMYecTBo Mnop
yMeHbLUaeTcs. V3 pacnpegeneHunii yactuy no pasmepam (pucyHkm 1r,
1n, 1le), MOXHO yBMAETb, YTO CPELHMWIA AMaMETp MPUBUTBLIX YacTuy,
NeXUT B HTepBasie 1-2 MKM.
Ha pucyHke 2 npefcTtaBfeHbl AuvdpakTorpammbl  06pasLoB
HeTKaHbIX MaTepuanoB [0 W MNOC/Ae MPOMUTKU CYCMeH3naAMU C
pasnn4YHoli KOHLEHTpaLueli rugpokcmanaTura.
Ha  paundpaktorpamMme  MCXOAHOTO HeTKaHoro  marepvana,
NPUCYTCTBYET LUMPOKOE Trasio B pailoHe 16° (puUCyHOK 2a), u4TO
cBMUAeTeNnbCTBYeT 06 amopdHoli  CTPyKType  CHOPMUPOBAHHOIO
mMaTepuana. lano B palioHe 16° coxpaHsieTcs nocse MNPONUTKN
obpasuoB PLLA cycneHsueld rpynnbl 1 (pucyHOK 26), u4TO
CBUAETENbCTBYET O COXPaHeHWW WCXOLHON amOp(HO CTPYKTYpbI
NOIMMONOYHON  KMcnoTebl. B gpyrux o6pasuax rano npu  16°
OTCYTCTBYET (PUCYHKM 2B, 2r). 3T0 0ODBACHAETCA TeM, uTO
WHTEHCUBHOCTb  PediIeKcoB,  MOMYYEHHbIX OT  KPUCTa/INYECKUX
06pasLoB rMApoKCHanaTuTa, 3Ha4MTeNIbHO BbILLE, YeM WHTEHCUMBHOCTb
rasio HeTKaHOro maTepuasna Ha OCHOBE MOJIMMOJIOYHON KMCMOTbI.
MeTogfom aspoguHamMmyeckoro ¢opmMoBaHMA B TYpOY/IeHTHOM
rasoBom MoToke OblLaM Mosy4veHbl 06pasubl MOMMOMNOYHON KUCMOThI.
O6pasubl PLLA maTpukcoB Obli  NPONUTaHbl  CNMPTOBLIMU
cycneH3nsAMM rugpokcmanatnTa u nonyyveHol PLLA/HAP composites.
MokasaHo, 4YTO, YTO MOc/e NPONUTKM 06pasLoB MNOAVUMOJIOHHOW
KUCNOTbl  CYCMEeH3UsIMW  CnupTa U TUMApoKcuanatuta  pasnnyHbIX
KOHLEHTPaLnii B cpefHeM NPYBUBAKOTCA YacTULbl AMamMeTpoM 1-2 MKM.
B pesynbTate peHTreHoasoBoro aHanusa 6bl710 NOKasaHo, 4TO
nocse NponuTKW obpasuos pediiekc B paiioHe 16° ncxogHoit PLLA Puc. 2. IuppakTorpaMmbl a)
coXpaHsieTcs  TOAbKO  NPOMWTKe  maTepuana  CycneHsueid ¢ MCXOAHOr0 06pasLia MoANMONOYHOI
KoHueHTpaumeir 0,1 1 Ha 10 mn cnupta. [anbHeiliee yBeNUYeHWe  kycnoTbl, 06pasLa, NPonuTaHHOro
KOHLEHTPaLm rMapoKcnanaTiTa B CyCneH3n NpuBoANT K MOABNEHNIO  cvecbio 6) rpynmbl 1, B) rpynmbl 2, 1)
WHTEHCUBHbIX Peth/IEKCOB KPUCTa/I/IMYHOIO FMApPOKCHanaTmTa rpynnbl 3
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