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HAVI-CBIIECTBEHU HAYUYHMI ITIOCTVIKEHUSI

[IpeacraseHnuTe  HayyHM  TIOCTVDKEHMsI  ca  pe3dyATaT  OT  KOJAEKTMBHA
Hay4YHOM3CJe]0BaTeAcKa AeMHOCT (POKycHpaHa BbPXy pasANYHU aKTyaaHU IIpoOaemMu,
norajaniy B oocera Ha IoAuMepHaTa Hayka. ['04saMa gacT oT HayuHuTe pa3pabOTKu ca
UHTePAUCIIUIIAVHAPHY M MMaT IIPUMHOC 3a PasBUTHETO Ha MOJEPHM Hay4YHU
HallpaBA€HM:sI KaTO HaHOMeAUIIMHa, HaHOTeXHoAoTuu, Hosu (Ouo)Marepuaanu,
YCTOMUYMBO 3eMejeale, Bb30OHOBsAeMa eHeprus U Olla3BaHe Ha OKOAHaTa cpega. Tesu
n3cAeABaHNs I1e/1eHaco4YeHo ca IIPOBEeAeHM B TACHO ChbTPYAHMYECTBO C eKUIIM OT yYeH!
cbe crieniuduyHa eKcrlepTu3a B CbOTBeTHaTa 004acT (0101031, papMariesTy, pU3NIN U

ﬂ,p.), 3a AOKa3BaHe Ha Bb3MOJKHUTE IIPMAO>KEHNT Ha KOHKPpEeTHI CI/ICTeMI/I/MaTepI/IaAI/I.

AKTUBATOPU HA AHVMNOHHATA IIOAVMMEPU3ALINA HA &KAIIPOAAKTAM

[Toayuyenn ca HOBUM MakKpO(akTMBAaTOpM), C IIOMOINTAa Ha KOUTO 3HAYUTEAHO Ce
CbKpalllaBa BpeMeTO 3a IoAydaBaHe Ha mageaus oT noamamma-6 (ITA-6) mo cxemara
“MOHOMep - KpaeH IPOAYKT” 4pe3 MeTOANUTe ,peaKTUBHO JeeHe II0J HaaAsraHe”
(Reaction Injection Molding) u “¢opmysane upes oramsane” (Mold Casting).
CopieBpemMeHHO ca Moauduiupanu csoiictsata Ha [1A-6 upes Brpa’kgaHeTo Ha I'bBKaB
CerMeHT, KOMTO e 4acT OT MOoJeKyJaTa Ha MaKpouHunuaropa. Ilocturnara e skoct Ha
yaap Ha moaupuuupanus [TA-6 40 yeTupy I'bTM IIO-BMCOKa OT Ta3y Ha 4uct ITA-6,
KaTO CBIIEBpEeMEHHO € 3alla3eHa BMCOKaTa TBBPAOCT Ha Marepuada. Takbp THIl
MaTepuaaAu IpeAcTaBAsABaT MHTepeC 3a aBTOMOOMAHATa MHAYCTPHs, KaTO HallpuMep 3a

IIpOM3BOACTBO Ha OpoHu. Pedyarature OoT mpoydBaHeToO ca Iy0AMKyBaHM B cratum No 1-
4,6m17.

MOANDUIINPAHE HA BBIJIEPOAHVM HAHOTP'LEM

Yact oT nocTmkeHmMsATa ca CBbp3aHM C pa3dpaOOTBaHe Ha OPUIMHAAHM MOAXOAM 3a
Moandunupase Ha Bbraepoann HaHoTpuOu (BHT) upes mpucaxkgane Ha moanMepHM
MOAEKyAU UAW THOAMMEPHU  MULEAN.
BobBegena e HoBa cTpaTerys 3a HeKOBaA€HTHO
IpucaXkJaHe Ha II0AUMepPY, CbAbp Kally
nupeHosu rpynm (m-7  stacking), KbM
IOBbpXHOCTTa Ha MHorocrenHu BHT (7).

HO,ZI,XO,ZI,’I)T € YHIBEpCaA€H I II03BOAsBaA 9Ipe3

cnennuyueH AU3aliiH Ha IOAUMepUTe Aa ce
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roayyar crabuanu aucnepcuy Ha BHT B opraHmuHm pastBoputean M BOJa, a TakKa
ChIIIO XOMOTreHHO Aucneprupanu BHT B noanmepnu marpunu. PaspaborkaTta nmoaydn
IIMPOK OT3BYK B HAy4YHMTE Cpeayt, KaTo 40 MOMeEHTa ca 3abeAs3aHM AeCeTKU pa3ANdHU
cucreMy, U3pabOTeHM cAeABaliKM TO3U I10axo4 U Hag 200 nmuTupaHms Ha craTusTa.
Hemo noseue, 3a IIpbB II'BT € yCTaHOBEHO, 4Ye IIOAMMEPHM Muieau (HaHOpa3MepHIU
arperatu), CbAbpKallll TNUPEHOBM TIpPyIy, Morar Ja ObJaT HOpUcajeHN KbM
nosbpxHocrTa Ha BHT, npuaasarikn g4o0pa ctabuaHocT Ha BogHaTa Auctiepcus Ha BHT
(38). B apyru opurnnaanu paboTy, 3a IPbB ITBT Ca pMcaldeHN IOAVMePHI BepUTU KbM
nosbpxHocrra Ha MHorocrenHu BHT upes merosa eaexrponoammepusanus (8) u
doronoanmepusanus (24). JokasaHo e CbIIO, 4e MOAU(UIMPAHNUTE C XUAPOPUAHU
noanmMepu BHT ca ¢ HuCKa IIMTOTOKCMYHOCT, KOETO pa3KpuBa Bb3MOXKHOCTU 3a
NPUAOKEHNs B MeJMIIMHaTa 1 CeACKOTO CTOITaHCTBO (83, 88, 97, 101).

B chTpyaHmuecTBo ¢ HeMCKM KoAeru, ca
IIPOBeAEeHN IMOHEPCKM IPOYYBaHUS BbPXY
CIIOCOOHOCTTa Ha mnoauMepHmu ,Snyc”
Muiean (CbCTaBeH! OT XugpopuaHa U

xnapodobHa mnoaycdepa) CIHOHTAaHHO Aa

agcopOupat Ha IIOBBbPXHOCTTA Ha
mHorocrenHn BHT (40). YcraHoseHu ca HsKOAKO MHTepecHH (pakra ¢ PpyHAaMeHTaAHO
3HaueHMe - CTabMAHM AVICIIepCUM ce IIOoAydaBaT IIpM MHOTO HUCKO ChAbp>KaHMe Ha
Mutean (Heooxoaumu ca camo 10 mass % CIpsIMO TerA0TO Ha TpBOUTeE), a C HapacTBaHe
KOHIIeHTpallusATa Ha MMUIeAUTe Cce YyBeAndaBa IIPONOPIMOHAAHO ITOKpUTaTa
IIOBBPXHOCTTAa Ha TpPBOUTe, KaTro IIbAHO IIOKpMBaHe ce AOCTUIa IIPM MacoBO
crotHoireHne munean/BHT 2.

Paspaborena e HOBa cTpaTerus 3a IoJAydaBaHe Ha
yATpaAeKn HaHOKOMIIO3UTHU MaTepuaan
(aeporeaose) ¢ BUCOKa eAeKTpuUdecka IIPOBOAMMOCT,
ype3 otraaraHe Ha wMoaupuumpanu BHT swpxy
MaKpOIIOpeCcT! ITIOAMMEPHM MaTpUIIM € IIOMOIIITa Ha

KpuoreHHa obOpaborka (29, 35). MetoanpT e

F 3
NpMAOKMUM KaKTO 3a €e4HOCTeHHNM TaKa ¢ 3a

mHorocrenHn BHT, kouro Morar ga d¢opmmpar crabmaHa BOAHa AVCIIEPCHSL.
IToayyenute aexkm M TbBKaBU CyIlep-MaKpOHIOPeCTM HaHOKOMIIO3UTHU MaTepuaaun

mMaT IpoBogumocT B Anarnaszona 0.01 - 0.06 S/m npu cpAbp>KaHUe Ha e AHOCTEHHU UAU
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muorocreHHn BHT 0.12 - 0.15 mass %. Ilog00Ha TpoBOAMMOCT IIpV KOHBEHIIVIOHAAHNTE
Ha"HokoM11o3uTu ce mocrurar ¢ 10-500 bt 11o-B1coko crabp-kanue Ha BHT.
IIpoyyena e BBL3MOKHOCTTa 3a IIOJAydaBaHe Ha IIOAOOHM Ha OIMCaHUTe IIO-TOpe
CIICTeM! Ha OCHOBaTa Ha ITOAMAHMAMHOBM TPBOM, KOUTO CBIO Ce XapaKTepuaupar C
BIICOKa eJeKTpuyecka IIPOBOAMMOCT 1 Olxa MOTAU Aa Ce M3M0A3BaT KaTo 3aMecTuTel
Ha BHT. Iloaydyenu ca BOAHM Aucllepcuu Ha HOAUMMep-MOAMPUIIMPaHU
MOAMAHUAVHOBY TpbOM (16) M OpUIMHAAHU €AeKTPOIPOBOAVMIU U OMOCHBMECTUMU
Cynep-MaKpOnOopecTy HAHOKOMIIO3UTH C ITIOTEHIMaAHO PUAOKEHNEe 3a pereHepupaHe

Ha Heps1u (53).
METOA 3A CTABMAN3NPAHE HA TIOAVMEPHW MWILIEAM

PaspaboTeH e HOB MeTO4 3a cTabuAmM3UpaHe Ha
IIOAMMEpHM MuUIleAun OT Buda “sA4po-oOBuBKa”,
BKAIOYNTEAHO Ha MuueAn GpopMHUpaHN OT Hall-4ecTo

N3I10A3BaHUTE B IIpaKTVKara O1MOCHBMECTIIMU

aMPuPNUAHN CBIIOAUMEPHU - HOAN(ETUAEHOB OKCHUA)-
04-110AM(ITPOIIAE€HOB OKCIA)-0A-110AM (€eTIA€HOB
okcng) (ITEO-TITIO-TIEO) (10). OpurnHaaHOTO pellleHNe ce CbCTOM BbB BKAIOUBaHe Ha
xuapodobeH  TeTpayHKIMOHAJ€H MOHOMep B MMUIleANTe ¥  II0CAeABAIIO
doroxummuno ompexsaHe. Crabmamsupanure noanmmepnu Munean (CIIM)
IpuTe’KaBaT 3HauUMTEAHO II0400peHa CTPYKTypHa CTaOUAHOCT BbB BOJA, OpPTaHUYHU
pasTBOpUTEAU U AOPU IIPU Bb3AENCTBYE C yATpa3ByK. MeToAbT e yHIBepcadeH U MOXKe
Aa ce Ipuaara 3a CTaOuAM3MpaHe Ha pasAMdHU MUIIeAN OT BUAa “sAapo-oOBuBKa”, a
CBIIO Taka, Oellle IIPUAOXKEH OT XOJaHACKM Y4eHM 3a CTaOuAm3upaHe Ha
rnoauMeps3omMu. /pyro Ba>kHO NPeAVMCTBO € 3alla3BaHeTO Ha HaAMYHUTE B arperaTure
dyHKIMOHaAHM Tpynn. YUpes mpaBuieH 1oAOOp Ha eKCIepMMeHTaAHNTe YCAOBMS ca
noaydenn cpepmunnu (11) u nprukosuguu CIIM (18), a cpmo Taka CIIM cbc cMeceHa
00BMBKa, cbAbp:Kalia pH-uysctButeann cermentn (22, 30). Hamepenn ca pasamynun
npuaoxenns Ha CIIM - samuMTHM HAHOKOMIIO3UTHM Zn HOKPUTHUA C HOAOOpeHa
KOpO3uoOHHaTta ycroumusocT (15), HaHOpeakTOpm 3a CHMHTe3 Ha HEOpPraHMYHU
HaHodactuum (18, 22), HocuTteanm Ha TPyAHO Pa3TBOPMMM BBB BOJa AeKapCTBeH!
serjectsa (/1B)(36), 3a mogoOpsiBaHe Ha IIOKb/ABAaHETO Ha CeMeHa M yCTOMYMBOCTTA Ha
pacrenusaTa (100). 3acaykasa ga ce oTOeaeXy, ye BKAIOYBaHe Ha IPOTUBOTYMOPHOTO

AB makanrtakcea B CIIM yabAXM HSAKOAKO ITBTM BpeMeTO My Ha LMpKyJalus B
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KPBbBHI IIOTOK Ha ONUTHU IABXOBE B CpaBHEHIUe C Thprosckusa nperapat “Taxol”.
Tesu pesyaratm Hamepuxa HpusHaHMe Cpe/ HaydHaTa OOIIHOCT U MyOAMKalusATa e

LUTHpaHa Haj 75 IIbTH.

OYHKLNMOHA/JIHN HAHOPA3SMEPHW HOCHUTEANM
Upe3 MoOJepHM CHHTETMYIHI TEXHUKM Ca CHUHTe3VpPaHM pa3sAndHu amMPpu@puaHn
0A0KOBU  CBIIOAUMEPU, C IIpesBapUTeAHO 3ajajdeH CbCTaB, apXUTEKTypa U
(PYHKIIMOHAAHOCT, OT KOUTO ca MOAy4eHN OPUIMHAAHM (PYHKIIMOHAAHU HAaHOYACTULIN

@ (19, 59, 72). Uscaeapane c ¢yHAAMEHTAAHO 3HaYeHIIe

paskpuBa HOBM 3HaHMSI OTHOCHO (OpMHUpaHETO Ha
KIMHeTNYHO cTaOmaHm (frozen) arperatm oT 0OA0KOBU
CBIIOAUMEPH, ChABbpKally mnoan(n-oOyrmaakpmaar) (21). B
3aBUCUMOCT OT XUAPOPUAHO/XUAPoPoOHMs GasaHC n/man
U3XOAHATa KOHIIEHTpaIMsl Ha ChIOAVMepa ca IIOAydeHU
NOAVMEpPHN MHLeANM WUAN Be3dukioAn Tesum arperatu
AuconuupaTr MHOTO 0aBHO U IIpM M3KAIOUUTEAHO HICKa KOHIleHTpaums (rmoa 108
mol/L). TloayuyeHnute 3HaHUS, ajalTUpPaHM KbM TBPIOBCKU IIOAMMEPM, pasKpuxa
BB3MOJKHOCT 3a MHTEPecHM IIpaKTUYecKM IIpUAOXKeHUs. B cepus oT MHOBaTUBHU
IIpOyYBaHMsA € YCTaHOBEHO, 4e NpuOaBsIHETO Ha IIOAMMEpU arperatu (Muueam u
Be3UKIOAN) B OeTOH M0400psBa MUKPOIIOPbO3HOCTTA Ha CiicTeMara 1 3a0aBs IIpoliecuTe
Ha KOpO31s Ha yCUABaIUTe JKeae3Hu eaemenTu (34, 37).

CopIiecTBeH e IIPMHOCHT KbM €4HO OT Hall-MOJepHITe HallpaBAeHls B CbBpeMeHHaTa
HayKa — HaHoOMeAuumHarta. Paspaborenm ca peamniia opurnHaaHu (PYHKIMOHAAHU
cUCcTeMM 3a KOHTPOAMPAHO JocCTaBsiHe Ha xuApodoOHu /B m 6momoaexyam. YUpes
MeTOoAuTe Cb-acOLMMpaHe UAM  caMoacolMMpaHe Ha  OMOCBBMECTMMHU I
ouopasrpaaumu aMpudnuaHn OAO0KOBU CBIIOAMMEPH ca II0AY4eHNM HaHOpa3MepHU
HOCUTeAN Ha XUAPOQPOOHU HPOTUBOTYMOPHU I HPOTUBOBB3NAAUTEAHM CyOCTaHIINU
(41, 46, 47, 50, 57-60, 62, 63, 67, 70, 71, 73, 75, 79, 80, 93, 95, 99). OcHOBHO IIpeAUMCTBO Ha
Te3V MOAMMEPHU HOCUTeAM € CIOCODHOCTTa MM ApacTMYHOTO Ja IIOBUINAT
(mpmbAM3NUTEAHO C eAVH 40 ABa MOpPsAbKa) pa3TBOPUMOCTTa Ha /1B BB pusnoaornyna
cpeda. OTTYK ce mogo0psBaT papMaKOKMHETHKAaTa U OMOHAaAMYHOCTTAa Ha aKTUBHOTO
BeIlleCTBO. B gomrbaHeHNe, MULIeAHNTe HOCUTEAN eHKarcyaupaT /1B 1 mo tosu HaumH
IpeArnasBaT 34paBlUTe KATKM OT, HallpMMep, arpecBHOTO AeJiCTBUe Ha LIMTOCTaTUII,

KaTO YYBCTBUTE/AHO IIOHIPKaBaT CTPaHNMYHUTE e(l)eKTI/I opm XuMHnoTeparmsi. ,Zl,pyrl/[



ITPOo®. A.H. IIETHP AUMUTPOB IIETPOB

KOHKYPC 3A YAEH-KOPECIIOHAEHT HA BAH 2024

Ba’KHITE XapaKTepUCTUKM Ha CHUCTeMUTe ca HMCKa TOKCMYHOCT Ha HOCUTeAs, BUCOK
KamanuTeT 3a HaToBapsaHe ¢ /lB, 3abaBeHO/KOHTpoAMpaHO OCBOOOXKAaBaHe,
HacoOuyeHOTO JocTaBsiHe Ha /IB 40 IleaeBa 30Ha, KOeTO OT CBOsl CTpaHa BOAM AO
3HAUNUTEAHO IMOAOOpsBaHe Ha TepamleBTUYHUS edeKT B CpaBHEHME ChC CBOOOAHOTO
(nenatoBapeno B Hocurteam) /1B. Karo nai-aBaHrapaHm cmcremm 3a HaHOMeAUIIVIHA
Morar Ja Obaar OTAMYEHIL: i) TPUCAOVIHA
MYATUQPYHKIVOHAAHM  HAHOHOCUTEAV,  ChbABPIKAIU
IIOAMKaTVOHHM CeIMeHTU U AUTaHAM 3a CyOKAeTBUYHO
HacouBaHe (52, 67); ii) TpUCAOHN MyATUQPYHKINOHAAHU

MULleAM, CbABpPIKalllM [OAMAHMOHHU 0AOKOBe B

oOBMBKaTa CU 3a eAHOBpPeMEHHO JOCTaBsiHe Ha ABa

aHTUTYMOPHM areHTa (KOMOMHUpaHa Tepanms — IIepCleKTBeH MeToJ, 3a
IIpeojoAsiBaHe Ha KAeTbyHaTa pesucreHTHocT) (57, 79); iii) ompeskeHM TpuCAOMHU
CTUMYyA-9YBCTBUTEAHU MUIleAM ¥ MOAMPUIUPAHM HMO30MMU 3a IIPELU3HO
ocBoOO>KaBaHa Ha /1B e jeaesa 3ona/opran (89, 102).

B apyra rpyna nscaeasaHns ca padpabOTeHM OpUTMHAaAHM HOCUTEAN Ha OMOAOTMYHN
Moaekyau. IloayuyeHm ca MulleAHM HaHOYaCTMLM CbC cHelMpUYHa CTPYKTypa U
¢yHKIIMOHAAHOCT, TO3BOAsABaIM uUMoOMAmMsupane Ha AHK, mporemnn n ap. B
HaHOHOCUTeAs, IOCPeACTBOM KOoMIL1ekcooOpasysane (39, 45, 54, 65, 69). Boegenu ca
HOBU IIOAXOAY, IIPY KOUTO KOMIIAEKCHT ce (popMmpa B MUlleAHaTa OOBMBKA, a He KaKTO
€ U3BEeCTHO B SIAPOTO Ha HocuTeAs, Oe3 ToBa 4a HapylIlM CTaOMAHOCTTa Ha KOAOMAHATa
cucrema. /JusaiiHbT Ha IOAy4YeHMUTe CUCTeMM OAaronpusTcrba epeKTUBHOTO
CbXpaHeHIe, TpaHCIOpTUpaHe U KOHTPOAMPAHO OCBOOOXKJaBaHe Ha CbOTBETHUTE
0110MOAeKyAN.

JeMOHCTpUpaH e CbIO MOTEeHIMaAbT Ha KaTMOHHM HOAMMEPHU MUIeAM 3a
NPUAOKEHNsI CBbp3aHM C pa3pylllaBaHe Ha IIaTOreHHM OmodpuAmMu, IpUUMHABAIIU
nndexun (68, 77, 96).

CunresupaHm ca OpMUIMHAa/AHM HaHOTe/AOBe Ha OCHOBaTa Ha pa3AWYHU IPUPOAHU
IIPOAYKTM C HpeaBapuUTeAHO 3ajajeH cbcTaB. /JoOKasaHO e, 4e HaHOreAoBeTe ca
IIepCIIeKTVBHY KaHAMAATU 3a KOHTPOAUPAHO JocTaBsiHe Ha xugpopuanu (90) u
xuapodpobnu (98, 105) /1B.

BIMCOKOMO/AEKYAHW CBIIOAVMMEPV HA ETUAEHOB OKCHA
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3a HpbB ITBT € MpOoydeHa CIIOCOOHOCTTa Ha CBPBbX-BMCOKOMOAEKYAHU aMPUPUAHN
010KOBI CBHIIOAMMEPM, ChAbPIKAIlM MOAU(ETUAEHOB OKCIA), Aa caMoacoluMupar BbB
BogHa cpega (5, 9). Pesyatatute mmar ¢pyHAAMEHTAAHO 3HaUYeHMe, KaTO eAVH OT
MHTepecHUTe 3a oOTOeas3BaHe (QaKTM e IIOBMINIeHaTa CTPYKTypHa CTabMAHOCT Ha
arperaTure B CpaBHeHMe C TIOJ4OOHM CTPYKTypu, (OpMUpPaHM OT UASHTUIHU
ChIIOAMIMEPH, HO C IO-HICKAa MOAHa Maca.

PaspaboTteHn e opurmHaleH MeTO/ 3a CMHTe3 Ha BMCOKOMOJEKYAHU ChIIOAMMEepPU Ha
eTnaeHoB okcua u nponnaeHos okcug (II(EO-cp-T10)), xapakrepmsnpaniu ce ¢ HIUCKa
cTelleH Ha KpucraaHocT (14). Upes koHTpoaMpaHO Brpa’kJaHe Ha MOHOMepPHITe 3BeHa B
IoAMepHaTa Bepura ca II0Ay4eHM MyATHOAOKOBM(CEIMEHTUPaHM) CBhIIOAUMEpPH, C
rpadMieHTHa CTpyKTypa Ha 040KOBeTe, KOeTO 3aTpyAHsBa Ipolleca Ha KpucTaAu3alys
Ha cbrnoanmepa. IloammepHm eaekTpoauTu Ha OCHOBaTa Ha HMCKOKPMCTaAHUTE
ChbIIOAMMEpPHU TOKa3BaT I10-400pa CTabMAHOCT BBB BpeMeTO IIpU TecToBe Ha
doToBOATAaMYHN CABHUEBM OaTepuy B CpaBHEHIe C aHaJA03UTe CU C BUCOKa CTelleH Ha
KpucraaHocT. Jombanuteano, uypes3 ¢oroxummuHo ompexsaHe Ha II(EO-cp-110)
CBIIOAVMMEPHU Ca II0A0OpeHM MeXaHMJHUTe CBOJCTBa Ha II0AMeAeKTPOAUTa, KOeTo e
BakeH (pakTOp 3a 3alla3BaHe Ha BUCOKa e(PeKTMBHOCT Ha IIpeBpblllaHe Ha CAbHYeBaTa
CBeTAMHA B eAeKTPMJIecK! TOK 3a IO-AbABI Iepnos oT BpeMe. Taszy paspaboTka nmMa u
Hay4YHO-TIPMAOXKHM IIPUHOCKU 3a pa3BuUTHe Ha HOBU TexHoaorum (Biokre omre matenTn
Noe 1 m 2). Apyra pabora B obaacTTa Ha Bb30OHOBsIeMaTa eHepIusl BbBeXKJa HOBa
cTpaTernus 3a popMMUpaHe Ha CTPyKTypUpaH HaHOpa3MepeH aKTUBeH CAO0J Ha OCHOBaTa

Ha CHpeFHaTI/I HO/H/IMepI/I, 3a KOHCTPYI/IpaHe Ha OpFaHI/I‘IHI/I (bOTOBOATaI/ILIHI/I eJAeMEeHTU
(56).

CYIIEP-MAKPOIIOPECTU ITOAVMMEPHW MATEPMA/AN

Upes opurmHaaHa  MeTOAMKa,  BKAIOYBallla
KpPMOTEHHO TpeTupaHe Ha BOJHM pa3TBOpPM Ha
IIOAVIMEPHM MAVM MOHOMEPHU IIPEeKypcopu WU
1ocAeABaIno ¢oroxnmmaHO OMpe>KBaHe, ca
II0AYyYeH peguila HOBU  Cyllep-MaKpOoIopecTu

IMIOAMMEPHI MaTepunaan Ha OCHOBaTa Ha IPUPOAHU

/1A CTUMYA-4yBCcTBUTeAHN noaumMepu (12, 13, 20,
26-28, 43, 44, 61). CepIlecTBeHUTe OpeAUMCTBA Ha MeToJa ca KpaTKO BpeMme 3a

¢popMmupane Ha noanmMepHa Mpexa (2 - 5 MMH.) U IIMPOK HAaOOp OT IOAUMEPHU U
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MOHOMePHU IIPeKypcopy, KOUTO MOTaT Ja ce M3I1043BaT 3a IlI0AyJaBaHe Ha Kpuoreaose.
3a npbB II'BT Upe3 POTOXMMUYIHO OMpeKBaHe ca IIOAYYeH! KpUOreAoBe OT pa3ANYHU
1leAyA03HM  IPOM3BOAHM, XUTO3aH U  JAeKCTpaH, a TakKa CbIIO U  OT
TeMIlepaTypPHOUYBCTBUTEAHN IIOAMMEpPY KaTO ITOAMeTOKCUTPUETUAEHIAMKOA-aKpuAaT
U  HoAU(TAUMLIMAOA-CH-eTUATAUIUANA KapOaMmaTt). Baxen mnpmHoc e jokasaHara
epeKTMBHOCT Ha BOAOPOAHNUS IIEPOKCH/A KaTO UHMIIMATOP Ha peaklMsATa Ha
poToxMMMUHO OMpe’kBaHe (BMeCTO OOLIOIpUeTUTe apoMaTHNU (POTOUMHUIIMATOPN).
Kato crpanmnyen nmpogyxT oT peakijusTa ce OTAeAs BOAa, a TOBa OT €KOAOTMYHa I1elHa
TOUYKa IIpaBM MeTOJAa 3a CMHTe3 HalTbAHO Oe30IlaceH, AOKaTO IIOAyYeHUTe MaTepuaau
MoraT Ja ce M3I0A3BaT 0Oe3 AOIbAHUTEAHO IIpedlcTBaHe. B wacTt or mpeacraseHute
U3CAeABaHIS 3a IIPBB IIBT ca pa3dpabOTeHM KpUOTreAHU CUCTeMHU 3a 3abaBeHO (26, 27)
AV MHCTAaHTHO OCBOOOXJaBaHe Ha BOJAOPa3TBOPUMMM OMOaKTUBHM BemlecTtsa (76).
IIpunoc Ha aBTOpuUTe € wmgeAra /B ga ce BkAO4UM B CTeHUTe Ha
TeMIIepaTypHOUYBCTBUTEAHN KPUOTEAOBe, KOUTO ca B XUAPOQPOOHO CBCTOSIHUE IIPU
¢usnoaormynarta temneparypa (37 °C). IlocpeactBoMm apyra mHOBaTHBHa CTpaTerus ca
CUHTe3VpaHN IOAM3aXapUAHM KpOTeloBe C BKAIOYEHU IOAVMMEPHM MUIeAN uAu f3-
LIMKAOAEKCTPMHOBY 3BeHa. Haamunero Ha xuapodpoOHM goMeHH (MULIEAHU sApa UAU
xuApodobHa KyXmHa OT [B-IIMKAOAEKCTPUH) II03BOANM IIOCTUTIaHe Ha eQeKTUBHO
HaTOBapBaHe U YAbAXKEHO 0CBOOO>KJaBaHe Ha xuapodooun /B (64, 66, 78, 81, 86). Tosu
BI1/, CCTEMM MOTaT Ja HaMepsT NPUAO>KeHNe 3a A0KadHa AeKapCTBeHa Teparms.

B apyra cepus oT paboTu ca pasKpUTH YHMKaAHNUTE Bb3MOXKHOCTY Ha IOAMMEpPHUTE
KpHUoreAoBe KaTO HOCUTeAM Ha KAeTKM pasrpa’kJallil apoMaTHM U aaAndaTHU
kceHOOMoTuum (23, 32, 42, 49), ApoXam 3a HIpPOU3BOACTBO Ha OmoeraHoa (25),
omokaraamsatopu (31, 33) m BogopacamM 3a CHHTe3 Ha Ioausaxapuau (48).
PaspaboTteHure MaTepuaan Io3BOAsiBaT MHOTOKpaTHO m3roassaHe (40 40 nuxbaa) 1o
IpeJHa3HayeHe, MMaT OTAMYHA IPOITYCKAMBOCT Ha TeYHOCTM, A00pM MeXaHUYHU
CBONICTBA M MpeACTaBAABaT MHTepeC 3a pasANMdHM IIPaKTUMYeCK! ITPUAOKEHMN,
HalpuMep, 3a IIpedricTBaHe Ha OTHaAHU BOAM B IIPOTOYEH PeSKIM.

Paspaborenn ca HOBUM IIOAXOAM 3a CUHTe3 Ha Cyllep-MaKpOIIOpecT! IOAMMEepHI
MaTepuaaAy U XHUAPOIeA0Be C Ilel OII0A30TBOpPsIBaHe Ha IIPUPOAHUTE pecypcu U

peaylipaHe Ha MaTepuaAuTe OT HeTPOAHM ITpoAyKTu (85, 92, 104).

OUMBMYECKIV OMPEXEHN XMAPOTE/IOBE
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[Toaydyenn ca HAKOAKO BMJa MHOBATVBHY HaHOKOMIIO3UTHM (POPMYyANPOBKM Ha /1B,
c1ocoOHM Ja oOpasyBaT ¢uanyecku rea npu ¢pusmoaormunu ycaosusa (91, 94, 103).
Cucremure cbabpKaT OMOCBBMECTUMMU U OuoOpasrpaiuMy IMOAMMEPHU, KOUTO
ochIiecTBsABaT (asoB Ipexos (304-rea) B pe3yATaT OT IIpOMsHa Ha (PU3MOAOTUYHU
IapaMeTpu (TemIiepaTypa, coA€Ba KOHLeHTpanus). BKaiousaneTo Ha HaHOHOCUTEAU B
cbcTaBa Ha (OpMyAMpOBKaTa MMa oce3aeM MOJAOXKNTeAeH e@QeKT IO OTHOIIeHue Ha
pasTBapsHeTO, YAbAXKeHOTO OCBODOOXJAaBaHe U akTMBHOCTTa Ha /1B. B saBucumoct ot
Au3aliHa, HOBOpa3pabOTeHMUTe CUCTeMI MMaT IIOTeHIMaA 3a NPUAOKeHUe KaKTo 3a
MHTpaBe3lKaaHa Taka 1 3a AOKa/AHa Teparus.

[Toayyenn ca opurnmHaAHM XUAPOTeAHM cucTeMu 4ype3 3D OumonpuHTHpaHe, KOUTO
MoraT Ja cAy>XkaT KaTO MoJeA Ha llepBuKadeH TyMop (82). 3a meara e IpuA0OKeHO
eKCTPY3MOHHO OMOIIPMHTHpPaHe Ha XUAPOTeA0Be OT CMeCU Ha XUAPOKCUeTUALIeAyA03a C
HaTpues aaruHar, ¢ Brpagenum Hela kaeTkm, m mocaegsamio oMpeXxkBaHe Ha
koHcTpyKkTuTe ¢ Ca?. Ilpm onTmMaaHmM eKcllepuMeHTaAHM YCAOBUsA € IIOCTUTIHaTa
BIICOKa >KM3HeCIoCcOOHOCT Ha KaeTkute (81,5 %). Pesyarature mpeausBukaxa BUAUM
MHTepeC B Hay4yHaTa OOIIIHOCT, KaTO B paMKUTe Ha 2 TOAMHI CTaTUATa e IUTHpaHa Haj,

25 IIpTH.
I[IPAKTMYECKO ITPIAOKEHME HA HAYUHI PE3YATATN

CpnoanMepute  moaAn(eTMA€HOB  OKCHUA)-0A-MOAM(IIPONMAEHOB  OKCUA)-04-
noan(etnaeHos okcug) (IIEO-TIIIO-TIEO) ca Thproscku ImpoAykT U ca eAHM OT Hali-
M3II0A3BaHUTEe B HayKaTa M MHAyCTpuATa aMPuPUAHN CBIIOAUMEPU  3a
onomeanuuHcku 1ean. Hemo mosewe, rpyma IIEO-IIIIO-IIEO chnoanmepu ca
0400peHn 3a ynorpeba B XpaHu M AekapcrBa. OpUIMHAAHUAT IIPUHOC Ce ChCTOM B
paspaboTsaHeTO Ha POPMYAMPOBKU Ha NPUPOAHU OMOAKTUBHI BelllecTBa (aAKOXOAHU
eKCTpaKTM Ha IPOIOAMC U cuAMMapuH), npu xourto c nomoigra Ha [TEO-TTTIO-TTEO
CbIIOAUMEPU ca II0Ay4eHU KOAOUAHU BOAHU Pas3TBOPM, CbABPKaIIM BCUYUKU
O110aKTUBHI AUTIOPUAHN CbCTaBK! Ha AaJeHIs eKCTpakT, 0e3 4a chAbpKaT aakoxoa. C
ApyTU AyMM, eAMMMHMpaHa € HeoOXOAMMOCTTa OT BJAaraHe Ha €TUJAOB aAKOXOA B
MPOAYKTUTe (TUHKTYpPM), KaTO IO TO3M HA4MH Te MOTaT Ja ce yIOoTpeOsBaT OT Jella,
OpeMeHHM >KeHM, Xopa C Y4epHOAPOOHM 3a00aABaHNs, MIOCIOAMaHu 1 T.H. Ha ocHoBaTa
Ha Te3M KOJAOWUAHM CHUCTeMU ca pa3dpabOTeHN HAKOAKO OPUIMHAAHU IPOAYKTa —
IIPOIIOAMCOBA XpaHNUTeAHa A0DaBKa 3a MO400psiBaHe (PYHKIMATa Ha

MMYHHaTa cucreMa (mateHT No 3); XxpaHuUTeAHa JoDaBKa OT BOAEH
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Pas3TBOp 1AM XMAPOTeA Ha CMAMMAPUH 3a HOAIOMaraHe (PyHKUNATA Ha YepHUS Apo0
(No 5); xosMeTmyeH KpeM CbAbpKalll IIPOIIOANC WM MypcaACKuM dYaill C

IIPOTUBOBB3IIaANTEeAHO, aHTUMUKPOOHO ¥ aHTMOKCUAAHTHO JAeticTye (N2 4 11 6).

XpaHureanaTta go0aBka Ha OCHOBaTa Ha BOJeH pa3TBOp Ha IIPONOANUC Oe BHeApPeH B
npon3soAcTso 1pe3 2019 1. u ce npegaara Ha Obarapckms nasap or Anm OpraHuk
0O0A, MonTaHa.



