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HAYYHH IIPUHOCH, OIIMCAHU B NIYBJIUKAIMUTE, YYACTBAILIUK B
KOHKYPCA

Uzcnenanusta Ha mpod. nxH uHxk. MBo ['pabueB ca B oOnactra Ha cHHTE3a U
M3CJIEIBAHETO Ha HOBU MaTEpHAaIH 33 NMPUIOKEHUE B OMOJIOTHATA, MEAUIIMHATA, OMA3BAHETO Ha
OKOJIHAaTa cpena, ,,BUCOKUTE TEXHOJIOTUN U JIp.

CrpaBkara 3a MPUHOCHUS XapakKTep € HampaBeHa BbpXy 196 nayunu tpyzna [npeocmasen

cnucwvk]. Tlpod. I'pabueB mma Bojelna pojs B Te3H MyOJMKAlMH, B KOUTO TOW € ITbPBH HJIH
KOpECIOHAMpall aBTop, KoeTo mnpeacTapiisiBa 85%, ot oOmius Opoi, a B OCTaHAIMTE € yJacTBa B
OoXapakTepu3MpaHe W H3Cle[BaHe (DYHKIMOHAIIHUTE CBOHCTBA HA CBHEAUHCHHUATA H B
UHTEPIIPETHpPAHE HA EKCIepUMEHTATHUTEe pe3yiaratd. OT MpeacTaBeHaTa CIpaBKa OTHOCHO
3a0eis3aHuTe IUTATH HAa KaHAWJIATa Ce BWKIA, Y€ IMyOJIMKAIMUTE, ONMUCBAIIM TPUHOCHHS
XapakTep 3a ydacThe B KOHKypca ca HaMEPWIA MHOTO J0OBp MPUEM B HAyYHUTE CPEAH KaTo ca
nuTUpaHu Haj 2876 mbTH.

[TpuHOCHUAT XapakTep HaKpaTKO MOXke J1a ObJe 0000IIeH KaTo:

1. TIpe3 1991 ron. Geme 3amureHa mbpBata B beiarapus aucepranus B o0iacTTa Ha TpUA3UH
CTHJIOCHOBHTE ONITHYECKU U30CITUTEITH.

2. CuHTe3 U OXapakTepu3MpaHE Ha HOBM, HEOMHMCAHU B JUTEpaTypara, (yHKIMOHATH3UPAHU
HUCKOMOJIEKYJIHU (hiyopodopu Ha 6a3a:

° 1,8-nadTanumun;

3-3aMeCTeHOCH3aHTPOH;

KcanTenoBu npousBoaHy;

AHTpaxuHOH;

TpuazuncTuiaben.

3. CuHTE3 W OXapaKTepu3MpaHe W WHOBATHUBHO IPHJIOXKEHHE Ha (DIyOpecHeHTHU JIHHEHHH
MONIMMEpPH, € BKIIOYEeHH (rayopodopu B cTpaHWUHATa MOIMMEpHAa Bepura, Ha Oasza 1,8-
Hadramumun U 3-3amecTeH OEH3aHTPOH.

4. 3a mbpBU BT € OCHIIECTBEH CUHTE3 M Ca OXapaKTepU3UpaHu (PIyopecleHTHU JACHIPUMEPH,
npousBogHu Ha nonuamunoamud (ITAMAM) u nomunponwieHamun (I1T1A) ot pazmuunu
reHepauuu ¢ 1,8- HapTanmumuaHu 1 OeH3aHTPOHOBU (iyopodopu B nepudepusita UM Kato
HOBa ¢opMa Ha OpraHu3allvs Ha TOJUMEPHUTE MaTepUaId U Ca WU3CIEeJIBAaHU WHOBATHBHUTE
UM IIPUJIOKEHUSI B MUKPOOHOJIOTHITAa, OnoMeInuHaTa 1 ekojorusita. CHHTE3UpaHu ca HOBU
BOJIOPA3TBOPUMH KaTUOHHH U aHUOHHU JCHIPUMEPH C MUKPOOMOJIOTHYHA aKTUBHOCT.

5. Cunre3upanu ca HOBU (IIyOpeCHEHTHH MeTanoaeHapuMepu, chabpkam Cu(ll) u Zn(ll)
HOHM ¢ MUKPOOUOIIOTUYHA ¥ aHTUTYMOpPHA aKTUBHOCT.

6. uzaifH u cuHTE3 Ha QIIyOPECIEHTHN MOJIEKYJTHH YCTPOWCTBA, 3aABIKBAHH OT CBETIMHATA U
MIPOMEHSIIM CIIEKTPAIIHUTE CU XapaKTEPUCTUKHU B 3aBUCUMOCT OT MapaMeTPUTE HA OKOJIHATA
cpena. [locraBeHo € HayanoTo B bwiarapus Ha 3a1b1004YeHN U CUCTEMATUIHH WU3CJIC/IBAHMS B
o0llacTTa Ha CEH30pHM CHCTEeMHM Ha 0as3ara Ha (OTOMIYLHpaH EJEKTPOHEH TpaHcdep ¢
HHCKO- ¥ BUCOKOMOJIEKYJIHH 1,8-HadTanumumaan Guryopodhopu KaTo CUTHaleH (parMeHT.

e 3a mBpBU IBT Ca NOJIYYEHU XETEPOreHEHH (IIyOPECUEHTHU CEH30PH, MPU KOUTO
HUCKOMOJIEKyJIHUTE 1,8-HapTaTuMHUIHN CEH30pU ca KOBAJIEHTHO CBBP3aHU KbM
OCHOBHAaTa MOJUMEpPHA BEpura.

e Karo BHCOKO UYBCTBUTEIHHM CEH30pPHH CHCTEMHM Ca H3MOJ3BaHU HepudepHo
Mmoaudunupanu [IAMAM wu III1A nenapumepu 3a OTKpHBaHE HA METaJHU HOHH B
KOHLICHTpauuoHHus uaTepsan 10+107 mon/m.



e [lomydeHu ca CeeKTHMBHM CEH30PH 3a OTKpHBaHe Ha Li*, Zn?*, Cu?* u Fe®* lionu Ha
6a3a [IAMAM u I1ITA nenapumepu.

e  3a I'bpBU OBT Ca MOJIYYECHH “UHTEIUTEHTHH TEKCTUIHU MAaTepHUaIN ChC CEH30PHHU
CBOICTBa, pearupaily Ha MPOMEHH B OKOJIHATa Cpella C MPOMsIHA Ha LIBETOBUTE CHU
XapaKTepUCTHKH M MHTEH3UTETa Ha M3IbUBaHATa (IIyOPECUECHIHMs 32 NPUIOKEHUE
KaTo XeTepOreHHH I'bBKaBU CEH30pU 3a JeTeKlus Ha pH mpoMeHu W pa3iauyHu M0
IIPUPOJA METAIHU MOHH.

7. CuHTe3upaHa € cBeTJochOMpalia aHTeHa cucteMa Ha 0aza [TAMAM Tpunon ¢ ajJKOKCH H
ankwiaMuHo 3amectuntesn B C-4 mosunusa Ha 1,8-HadTamumupn karo e momydeH 99%
eHeprueH TpaHcdep, KOSTO € IPUIIOKEHa MPU IeTEeKIUATa HA METaJTHU HOHU.

8. TlocraBeHO € Ha4yaJOTO Ha 3aIBJIOOYECHHM M CUCTEMATUYHH W3CJCABaHHWS B bbirapus B
o0jacTTa Ha LBETHU TEYHO-KPUCTAJIHU CUCTEMH, PaOOTElIH B AKTUBEH M MACHBEH PEKUM.
Karo auxpowdnm Oarpmia ca H3CIIeIBAHU NTPOW3BOAHHM Ha 1,8-Hadranmmmuma, TEXHUTE
CHIOJMMEpPU C BHUHWIOBA MOHOMEpPU Ca H3IOJI3BAaHM 32 MEXaHUYHO CTaOWIM3UpaHe Ha
TEYHO-KPUCTAIHU CUCTEMH 33 U3pa00TBaHE Ha MUPOKONPODITHE HHOOPMAIIMOHHH Taba.

e 3a mbpBU BT KaTO JUXPOUYHHU Oarpuia B ,,LOCT-Xa3IUH TEUHO-KPUCTAIHU CUCTEMHU
ca M3MOJI3BaHU 3-3aMECTEHH NPOU3BOJIHHU Ha OCH3aHTPOHA C yIbJDKEHa XpoModopHa
CTPYKTYDA.

e 3a mBpBM IBT ca M3CIEABAHU (DIYOPECHEHTHU MOJUMEP-IUCIEPIUPAHU TEUYHO-
KPHUCTAJIHA CUCTEMH, C BKIIOYEHH BHCOKOMOJICKYJTHH (ryopodopu (ChIOIMMEpPH Ha
CTHpEH, BUHWIKap0a30J Wik MeTHaMeTakpuiaT ¢ 1,8-Hapramumuaau ¢iayopodopn),
CBHC CHHS M )KBJITO-3€JIeHa (DITyOPECICHITHSL.

9. CuHTe3upaHu W H3CIENBAHU Ca HOBH €(QEKTHBHH (POTOCTAOMIM3ATOPU 3a TOJIMMEPHHU
MaTepHaIn.

Ipe3 net roqnmHus nepuox (ot 2016 r. 10 cera) OCHOBHHTE HAYYHH NPUHOCH HA
npo¢g. UBo I'pabueB morart ga ce rpynupar Karto:

1.

Pa3paboTrBane u mnpuiOkKEeHHWE HAa HOBM CHHTETHYHM CXEMH, CBHOTBETCTBAIM Ha
U3NCKBAaHUATA Ha ,,3eleHama Xumus’. CUHTE3 B YCIOBHATa Ha MeXAy(a3oB KaTayus,
YJITPa3ByKOB U MHUKPOBBIHOB CHUHTE3, KUK xumus (click chemistry) u moBbpXHOCTHO
MHUIMUpPaHa (OTONOJIMMEpH3alus, C KOETO C€ ChKpallaBa pPEaKkLHOHHOTO BpeMe,
TeMIlepaTypaTra ce IMOHW)XaBa [0 CTallHa M c€ YyBeJIMYaBaT JOOMBUTE Ha KpaillHHUTE
MIPOAYKTH.

Pa3paboteHn € HOB opurMHajgeH METOJ 3a CHUHTE3 Ha (UIyOpecLUEHTEH XUAPOTesl BbPXY
TEeKCTHWJIEH MaTepuall upe3 IMOBbPXHOCTHO HHHULUHUpPaHa (oTonmoauMepusanus |
nosy4aBaHe in SitU Ha MeTaJTHM HAHOYACTHUIIM C BUCOKA MUKPOOHOJIOTUYHA aKTUBHOCT.
Nzonupanun u oxapaktepusupanu ca HoBu Cu(ll) m Zn(Il) xommnexcu Ha 1,8-
HaTaTUMHUIM C BUCOKA MHKPOOMOJOTMYHA aKTUBHOCT CHPSMO PA3JIMYHM 1O IPUPOJA
IpaM-TIOJIOKUTENTHU U TPaM-OTPULIATEIHU OAKTEPHU U I'bOUYHHU I1aMOBe.

3a mbpBU MBT Ca CUHTE3WpaAHU U oxapaktepusupanu Quayopecuentau [1I1A u IAMAM
MetanoaeHapumepu npu uznoizsane Ha Cu(ll) u Zn(Il), ¢ moreHmanHo GUOMETUIIMHCKO
MIPUJIO’KEHUE, MOKAa3BalllM BHUCOKA aHTHOAaKTepualiHa, MPOTUBOrbOMYHA UM aHTUTYMOpHA
aKTUBHOCT. YCTaHOBEHO €, Y€ METaJOJCHAPUMEPUTE, OTJIOKEHH BBPXY NaMy4dHH
TEKCTUJIHU ThKaHHU BB3IMPEMSITCTBAT 00pa3yBaHETO Ha OMO(pUM MPH KOHTAKT C MATOT€HHU
MHUKpPOOPTraHM3MHM, KaToO IO TO3M HA4YMH NpHUIAaBaT Ha TEKCTWIHUTE MaTepualn
aHTHOAKTepUAIHU U MPOTUBOIbONYHH CBONCTBA.

Nznon3zean e Enexkrtponen napamarauten pe3oHanc (EIIP) 3a anmamu3 nHa (¢uHara
CTPYKTypa Ha METaJOJCHAPUMEPH B TBBPIO CBHCTOSHHME, KAaTO € ONpEICIICH THUIA Ha
KOOpAMHUpaHe Ha Moauduimpanure ¢ 1,8 HapTunuMuaHu QparMeHTH ACHIAPUMEPHHU



JWTaH ¥ KbM MEAHU HoHU. MH(popManusTa OT Te3u M3CIeIBaHUS MOXKE J1a TIOCITYXKH 32
00sICHsIBAaHE HA MUKPOOMOJIOTMYHATA AaKTUBHOCT HA METHUTE KOMILICKCH.

6. 3a OBpBM MBT ca CHHTE3UPAHH KBAaTEPHEPHH AaMOHHEBH COJHM Ha 3-3aMECTCHHU
OCH3aHTPOHOBU M aHTPAXWHOHOBH IPOHU3BOJHH C BHCOKAa MUKPOOHOIOTMYHA aKTUBHOCT,
KOSITO C€ 3ara3Ba Clie/l OTJIaraHeTo UM B THHBK MOJMMEpPEH (UM OT MOJMIAKTH] WU
BBPXY TEKCTHJICH MaTepHall.

7. 3amouHaTH ca W3CIIEIBAHUS 3a M3IMOJ3BAaHETO Ha |,8-HadranuMuIHM MPOW3BOIHH KATO
(oTOCEeHCHOUIN3ATOPU U TSAXHOTO NMPHIOKEHHE BHB (DOTOAMHAMHUYHA aHTUOAKTEpHATHA
Tepanusl.

1. CHHTE3 HA HOBU ®J1YOPO®OPHU

1.1. IenenacouyeH cuHTe3 HA MoMMepusupamu 1,8-nadpranumuann gayopodopu

[Tonmumepusupammure ¢uryopodopu ce MoiaydyaBaT upe3 MNOAXOAAIa MOAU(pUKAIUsS Ha
n3BecTHH (QIryopodopH, Heisiia BbBEKIAHETO Ha aKTUBHHU TPYITH B XpOMO(OpHATa UM CHCTEMA,
0e3 J1a ce MPOMEHST CIIEKTPATHUTE UM CBOMCTBA.

B Ta3m Hacoka ycuiieHO ce pa0OoTH 0 CHUHTE3a Ha HOBU MosimMepusupainu ¢iyopodopw,
MPUTE)KABAIM KOMIUIGKCHH CBOMCTBA, KaTO ()OTOCTAOMIIHOCT, MHTEH3WBHA ()IyOpPECICHIMS U
BB3MOKHOCT 32 JIONBJIHUTEIIHU CTPYKTYPHH MOJIUGUKAIMH, LEISIM BapupaHe Ha (HU3HKO-
XUMHYHUTE UM CBOHMCTBa. CpaBHUTEIIHO HUCKaTa MOJIEKYyJIHa Maca, KOMIIAKTHAaTa MOJEKYJHa
CTPYKTypa H YCTOMYMBOCTTa Ha CBETJIIMHA TpaBU NpPOM3BOMHUTE HaA 1,8-HadTamumuga
NPEINOYUTAaHN TPEeJ OCTaHAINTE KiacoBe (uIyopodopu 3a CTPYKTYpHO MoOIuHUIMpaHe Ha
CUHTCTUYHU IMOJIUMCPH.

1.1.1. Cunre3 Ha HOBH moguMepusupamu 1,8-nadpranumuanu duyopodopu ¢ KbJTo-
3esiena aryopecuenuus [4, 6, 14, 17, 18, 20, 31, 45, 49, 65, 94, 178, 193 ]

IIpe3 1992 r., ¢ nen momyyaBaHe Ha HOBU (IyOpPECHEHTHH MoIuMepu3upaiu ¢ayopodopu,
HUE 3a IbPBU MBT BHBEIOXME allWJIHA Tpyla, CBbp3aHa KbM HMMUIHHUS a30TeH aTtoMm Ha 1,8-
Hadranumuaa. Haimauero Ha MbpBUYHA, BTOPUYHA WM TPETUYHA aMHHO Tpymna mpu C-4 aTom
Ha Ha(TaICHOBOTO SAPO BOJM JIO M3THUBAHE HA KBITO-3eJieHA (DIIYOPECICHITUS C pa3lIniycH
OTTEHBK U MHTCH3WBHOCT, B 3aBUCUMOCT OT IMPUPOATA U CTPYKTypaTa Ha aMUHO 3aMECTHTEITHUTE.

[To-xbCcHO OCBeH anmuiaHa Tpyna, KbM XpomodopHarta cuctema Ha 1,8-Hadramumuna, upes
pa3IMYHU CHHTETHYHHU TOJIXOIU Ca BBBEACHHU 3aMECTHUTENH, ChIbPXKAIIU MOIUMEPHIUPALTUTE
aKpWJIOBA U METAKpUJIOBA Ipyma.

[Tomyuenu ca cepust HoBU |,8-HadTanmumuaau Qayopodopu ¢ pa3iuyHU AIKHIAMHUHO
3amectutenu npu C-4 atom, Bapupaiiku MO TO3W HAYMH HIOAHCA U MHTEH3UTETa HA M3IIbYBaHATa
¢dayopectieHus. 3a BBBEXKAAHETO Ha alkmwiaMuHO rpyna B C-4 mosunus Ha XpomodopHara
CUCTEMa Ca U3IOJI3BaHM JIBa CHHTCTHYHH TIOIX0a:

® Hykneoguino 3amecmeane Ha opomen amom npu C-4 cbc choTBeTHUTE aMUHM. [IpH TO3U

METO]I peakKIMiTa Ce MPOBEXKIa B OPTAaHUYHU PA3TBOPUTEIH MPH BUCOKU TEMIIEpaTypH U

M3I0JI3BaHE Ha KaTaJIN3aTOPH.

® Hykneoguino 3amecmeane na Humpo epyna npu C-4 cbc chOTBeTHUTE aMuHH. [lpm

CUHTE3a Ha moJuMepm3upany ¢Giayopodopyd BHCOKUTE TEMIEpaTypd HE BHHArd ca

OJaronpusITHU MOPaad Bb3MOXKHOCTTA 3a MHHUIMHMpAHE Ha TepMoIojuMmepusamus. 3a na

ce HaMepsAT IMO-OJarompusATHH YCJIOBHUS 3a TOJy4YaBaHe Ha 4-aMHHO3amecTeHu-1,8-



HadTamumuIHu pousBoAHu mpe3 2000 r. oT HAaC ca HAMEPEHH MOIXOMASIIHN YCIOBHS 3a
IIPOTHYAHETO HA peakluATa Ha HyKieo(uIHaTa 3aMsiHa Ha HUTPO ¢ aMUHO I'pylia B cpeja
Ha JUMeTUI(GOpMaMU] IIPH cTaiiHa TemIeparypa.
W3non3Baiiky Te3M ABa METO/A ca CUHTE3UpaHu cepus oT 1,8-HadTanuMuaHu Npou3BOIHU, NPU
KOHUTO MOJIMMEpU3HpalliaTa rpyna € cBbp3aHa KbM UMHIHHS a30TeH aToM wiu B C-4 no3unus.

1.1.2. Cunre3 Ha HOBH mnogumepusupamm 1,8-nHadpramumuann duayopodopu cbc CHHSA
dayopecuenmus [10, 19, 47, 88, 98, 131, 193]

3amensiiku amuHO rpynara B C-4 mo3unus Ha HadTadMMUIHATA CTPYKTypa C aIKOKCH
rpyna ca nonydeHu (iayopodopu, U3IbUBAIY TBBPIAE aKTyaTHUTE OT MPUIOXKHA TIEAHA TOYKa
ChEIMHEHUS C BHOJETOBA M CHHSA (uyopecueHnus. XHUICOXPOMHOTO HW3MECTBaHE Ha
abcopOunoHHUTe ¥ (DIYOpEeCUEeHTHH MaKCUMyMH W CMsSHaTa Ha I[BeTa Ha W3I'bUBaHATa
(bayopecueHIus B cpaBHEHHE C aMUHO 3aMecTeHuTe 1,8-HadTanuMuan ce IbHKU Ha 1MO-CcliabuTe
€JIEKTPOH/IOHOPHU CBOWMCTBA HA KUCJIOPOJHUS aTOM B CPAaBHEHUE C a30THUS aTOM.

[Tonyyenn u wW3cienBaHU ca HOBM NPOM3BOMHU Ha 1,8-HadTamummunga, W3TbYBANKH
WHTEH3MBHA CHHS (DIIyOpECIeHIINS ¢ aJIKOKCH TpyIH (METOKCH, €TOKCH U npormiokcn) u ¢ N,N-
JTMMETHIIAMUHOCTHIIOKCH Tpyna B C-4 1o3uus W ajduiiHa Tpyma, CBbp3aHa KbM aMHIHHS a30TEH
aTOM.

OcBeH KbM UMUJHHS a30T€H aTOM MOJUMEPU3HPAIINTE ATUIOBH TPYNH Ca BbBEJICHU U B
C-4 no3unus Ha HATAICHOBOTO SAPO, NMPU HU3MOJ3BAaHE HA AJMJIOB AJKOXOJ KaTO pearcHT.
Hyxneodunnara 3amsHa Ha OpomHHs atoM OT 4-Opomo-N-3amecten-1,8-nadramumun c
QJIMJIOKCU Tpyla € OCHIIECTBEHA B yCIOBMATA HAa MEXAy(a3oB KaTalu3, KaTo 3a IbPBU IBT €
U3MOJI3BAaH TO3M METOJA Mpu CUHTe3a Ha 1,8-HadTamuMuIHUM TPOM3BOIHH, I103BOJISIBAILLL
peakuusTa Ja ce MpoBeX/Ja MpU cTailHa TeMIeparypa U B €KBUMOJHHU KOJMYECTBAa Ha ajIWJIOB
aJIKOXOJI.

1.2. CuHTe3 U CBOiicTBA Ha JMHelHu (uryopecuenTHun mosmmepu [15, 17, 21, 24, 28, 29,
34, 35,41, 42, 44, 45, 54, 57, 58, 62, 69, 78, 81, 88, 94, 101, 178]

[TomyuaBaHeTo Ha CTPYKTYpHO Moauduuupanu mnonumepu ¢ 1,8-HadTanumugHu
¢bayopodopu € HOBO U MEPCHNEKTUBHO HAMpaBJieHHE BbB BPh3Ka C MIMPOKOTO UM HHOBAIMOHHO
IIPUWIOKEHUE BBB ,,BUCOKATE TexXHOJOTMH . IIpm TAX mpouechT Ha CHHTE3 HA MOJUMEpa ce
chU€TaBa C Mpolleca Ha OIBETABAHETO My M MpujaBaHe Ha ¢uryopecteHius. [1lo To3u HauuH ce
ChKpalaBa €IWH TEXHOJOTHYEH TIPOoIleC B CpPaBHEHHE C MEXaHWMYHOTO BBBEKIAHE Ha
(bayopodopuTe B IpeABAPUTEITHO MOTYICHUTE TIOTUMEPH.

Karo OCHOBHM CTPYKTYpHH MOHOMEPH TpH CHHTE3a Ha (PIyOpecIeHTHUTE ITUHEHHU
MOJIMMEPH HHUE M3CIICIBAXME aKPWJIOHUTPWI, CTUPEH U METHUJIMETAKpUJIaT TJIaBHO IO CIETHUTE
JIBE TIPUYHHHU:

e Te ca gocTHIIHKM CYpOBHHH C MHOTO J0Ope M3yUYeHH TMOJMMEPU3AIMOHHH TMPOIECH BHB
BPB3Ka C TAXHOTO HTUPOKO MPUIOKEHHE B TEKCTUIHATA U TUIACTMACOBA MPOMHUIILUICHOCT.

e IIpo3paunute (IyopeclieHTHH CHIIOJIUMEPH Ha METHUJIMETaKpujaTa W Ha CTHpPEHA ce
M3TOJ3BAT B OMNTOCJIEKTPOHUKATA, JTa3ePHUTE TEXHOJIOTHH, B YCTPONCTBAaTa 3a ONTHYCH
3amuc Ha MHPOpMAIH, KaTo IPeoOpa3oBaTeId Ha CITbHYCBA CHEPTHS U JP.

W3nom3Baiiku MeTona Ha CBOOOTHO paJWKalioBaTa TMOJUMEpU3AlUs Ca MONyYeHU
WHTEH3UBHO (ayopecumpamu ToauMepu Ha 0a3a Ha  aKpWIOHUTPUI, CTUPEH U



METUIMETAKpUIaT, ChAbPXKAINM KAaToO CIPYKTypeH €JIEMEHT B CTpaHUYHATa Bepura
CHHTE3MpaHuTe OT Hac ¢uryopodopu. Hamepenu ca Hail-OAXOASIIMTE yCIOBUS 32 CHHTE3a Ha
TE3W TOJIMMEPH, KaTo € 00bpHATO BHUMaHKUE Ha KOHIEHTpalusiTa Ha ¢uryopodopure Taka, e aa
HE C€ NPOMEHAT CTPYKTYpHUTE M (PYHKIMOHAIHUTE UM XapaKTEPUCTHKH, B CPABHEHHE ChC
CBHOTBETHUTE XOMOIOJIMMEPU. Y CTAaHOBEHO €, Y€ IpU KOHLEHTpauuu noj 1%, BKIOYBAHETO Ha
duryopopopute B mONMMEpHATA BEpUra HE IIPOMEHS CBIIECTBEHO MOJIEKYJIHO-MACOBHUTE
XapaKTepUCTHKH Ha nojauMepuTe. ChIIO Taka 1o BpeMe Ha ChIIOJUMEpPHU3AIUATa U B PE3yJITaT Ha
KOBAJICHTHOTO CBBp3BaHe Ha (QuiyopoopuTe HE HACTHIBAT CTPYKTYPHH HM3MEHEHHUS B
xpoMmodopHaTa MM CHCTEMa, MOPaad KOETO TEeXHUTEe aOCOpOLMOHHM M (IIyOpEeCHEHTHH
MaKCHMYMH Ca UJICHTUYHH C TE3H Ha MOJTy4YeHHUTE (IIyOPECIEHTHHU MOJUMEPH.

3a nbpBU BT KMHETUKATa HA XMMUYHOTO CBBbp3BaHEe Ha (uryopodopute B MOIMMEpHATA
BEpUra € M3CJie/IBaHa KOJIOPUMETPUYHO, Ype3 M3MOJI3BaHE [[BETOBATA PasiMKa Ha IOJIMMEPHTE,
MPOMEHSIIIA CE C BPEMETO Ha IOJIMMEPH3aLHsl.

1.3. Cunre3 Ha Henoaumepusupamm 1,8-nadpramumuanu npoussoanu [9, 14, 43, 53, 59,
63, 90, 111, 123, 125, 134, 137, 140, 146, 152, 167]

BvB BpB3Kka C wu3cienBaHe BpB3KATA: CTPYKTypa-cBoiicTBa Ha 1,8-HadramuMugHH
IIPOM3BOJHU Ca CHUHTE3UPAaHU MOHOMEpPHHU 1,8-HaTamuMuaHM TPOU3BOAHHM C PA3JIUYHU IO
IPUPOJA 3aMECTUTENH, CBBP3aHU KbM UMMJIHUS a30TeH atoM wid npu C-4 atom. Chlio Taka 3a
CUHTE3UpaHu U Ouc-1,8-HadranuMuaHu NPOU3BOJHH, CBBP3aHU C BBIVIEBOJOPOJHA BEPUra KbM
UMHJIHUTE a30THH aTOMHM, KaTo Ca BAapUpPAaHU 3aMECTUTENIMTE NpH BbriaepoaHus atom B C-4
MO3ULUS.

CuHTe3upaHy ca U CUMETPUYHU TPUIIOIU C OEH3EHOBO SIpO B ChpleBUHATA U TpH 1,8-
Ha(TaTUMU]IU, CBbP3aHU YPE3 aMUHHU BPB3KH C OEH3€HOBOTO SIJIPO.

1.4. CuHTe3 HA HOBHW TPHA3WH CTHJIOEHOBH onTHYeckn m3desmrenn [1-3, 5-7, 12, 12, 30,
32, 36]

Onruyeckure U30ETUTENM C€ HANOXKHXa KaTO €(PEeKTHMBHO CPEJICTBO 3a MOCTUTAHE Ha
BHCOKa CTEIEH Ha 0es10Ta, KOSATO HE MOJKE Ja C€ MOCTUTHE M0 HUTO €IUH OT U3BECTHUTE METOH
Ha XMMUYecKo uzbesnBaHe. BakeH kiac cpei TiIX ca TPUA3WH CTHJIOCHOBUTE ONTHYECKU
n30euTeN, KOWTO C€ H3IMOJI3BAT IIUPOKO B TEKCTWIIHATA M XapTHeHa HHAycTpus. Ypes
criequajiHa MOJII/I(bI/IKaIII/ISI Ha XpI/IMO(l)OpHaTa UM CUCTEMA Ca BHBCIHU IMOJIMMCEPHU3HPAIIN I'PYIIA
Y Ha TsXHa 0a3a ca MONyYHUH TPO3PaYHA CHHBO (IIyOpecleupanin MoJIMMepH KaTo TIOJIHCTHPEH
1 nonuMeTuaMeTakpuiaaT. KoBaleHTHOTO UM CBBP3BaHE OCHUTYpsiBa TpaeH Ha MOKpa oOpabota
e(exKT.

1.5. CuHTe3 HAa HOBH AHTPAXMHOHOBH NpousBoauu [25, 39, 158]

CuHTe3UpaHH Cca HOBH aHTPAXHHOHOBH TMPOM3BOJHM W Ca U3CICABAHM TEXHHTE
CTEKTPAJHN XapaKTEPUCTHKH C OTJIE] M3IOJI3BAHETO MM 3a PEaKTHBHO OarpeHe Ha TEKCTHIHU
MarepHain. YCTaHOBEHO €, Y& KBaTEPHEPHHUTE aHTPAXHHOHOBM IPOM3BOJHH HMAT MHOTO J00pe
W3pa3cHa aHTHOAKTEpHAIHA U MPOTHBOIBOWYHA aKTHBHOCT, KOSATO CE 3ala3Ba Clie]l HAHACSHETO
UM BYPXY NaMy4YHH MaTCpHaIH.



1.6. Ilepudepna moaudukauuss Ha [IAMAM u IIIIA nenapumepu c¢ 1,8-HadpTanumuaHu
equnmmm [52, 55, 64, 67, 68, 71, 82, 84-87, 95, 100, 103, 107, 116, 119, 122, 124, 126, 127, 130,
132, 133, 135, 139, 143, 155, 160, 163, 168, 172, 176, 177, 181, 183, 185, 186]

Kato HOB MOMEHT OT pa3BUTHETO Ha CHUHTETHYHATa paboTa cilel] CUHTe3a Ha HUCKO-
MosekynHure 1,8-Hadranumuann  ¢uayopodopu u sMHEHHHTE (IIyOpPECLEHTHH IOJUMEpPH,
JIOTMYHO BHUMAaHMETO HU Oelle HACOYCHO KbM CHUHTE3 Ha ()IyOpECIEHTHH ICHIPUMEPH KaTo
HOBa (hopMa Ha opraHu3anus Ha nonumepure. M3cnensanute nomu(amugoamun) (IIAMAM) u
nonu(nponwieHamul) (I1ITA) nennpumepu ca HOBH THPrOBCKU IPOAYKTH, KOUTO MUMAaT KpailHU
IBPBUYHM aMHHO TPYIH, C BB3MOXXHOCT Ja pearupar ¢ 1,8-HadTanoB aHXHUIPUA M HETOBUTE
HUTPO- U OpoMOIIpOn3BOAHU. Pa3nonokeHuTe B ChbpleBUHATA UM aMUJIHU WIH TPETUYHU aMHHO
Ipynu J1aBaT BB3MOXKHOCT Moaudpuuupanure ¢ 1,8-Hapranumunnu ¢iayopopopu aa NpoMEHST
CHEKTPAJIHUTE CU CBOMCTBA MPH PA3JIMYHU BBHIIHU Bb3EHCTBUS.

3a mbpBU NOBT Kato (ayopodopu 3a MOIUPHUUMPAHETO HA Te3U JEHAPUMEpPH ca
n3non3Banu 1,8-HadTaTUMHUIHN TPOM3BOAHM. BaXHO CBOWCTBO Ha MOAM(HUIMPAHUTE B
nepudepuara neHapuMepu ¢ 1,8-HapTamuMuIHE XpOMOQOPH € YCHIIBAHETO Ha CHTrHaja. ToBa
O3HayaBa, Y€ BCSIKa XpOMO(OpHa EIUHMIA TPOSBIBA CAMOCTOSTENHO CBOMCTBAaTa CH, KaTo
o0musi eQekT Ha JeHIpUMEpHaTa MOJIEKyJa € CyMa OT WHAMBHAyalnHUTE (GoTodhu3nIHM
CBOWCTBA Ha oOTAeNHUTE XpomModopu B Makpomosekynara. MmenHo Tte3m edexT Ha
JeHIPUMEPUTE HACOYBAT BHUMAHUETO KBbM TIX NpPH JHU3aiH Ha (IyOopecLieHTHUTE CEH30pHU 3a
JIeTEeKLMsl Ha METaJIHU HOHU B 00JIaCTTa HA HUCKUTE KOHLEHTPALUU.

Kakro mnpu Huckomonekyinure 1,8-HapTaluMUIHU NPOU3BOAHM, Taka M IpH
JIEHIpPUMEpPUTE € LiesechoOpa3zHo 3amecturenure B C-4 mo3unus 1a ObAaT aMHHO, aJKUIaMHHO
wiM ankokcu rpynu. C oryen uscieBaHe Ha Bpb3KaTa CTPYKTypa-CBOICTBa 3a HyKjeoduiIHaTa
CyOCTUTYLIMSI HAa HUTPOTpynara ca M3MOJI3BaHU PA3IMYHU [0 MPHUPOAA IbPBUYHU U BTOPUYHU
aMUHHU. AHalorMyHo Ha aMmuHO mnpousBojguute, npu [TAMAM wu IIIIA nenapumepure, ca
MOJIyYeHH HOBHM JEHApPUMEPU CbC CcHUHA (ayopecueHuuss npu usnomsBaHe Ha N,N-
JVUMETWIAMUHOETAaHOJIAMUH ~KaTO 3aMecTuTes]l B CTpykTypata Ha 1,8-HadranumuaHute
¢nyopodopu. B To3m ciywail 3a mbpBHM IBT € M3MOJI3BAH METOXBT HA YITPA3BYKOB CHHTE3,
MI03BOJIABALL IPOBEXAAHE HA PEAKLMATA TP CTaliHA TEMIIEpaTypa.

OcBen 1,8-HadpranuMuaHM TpPOM3BOJIHHM, KaTo (ayopodopu mnpu MoauduIUpaHeTo
JNEHApUMEpPUTE 3a IIBbPBHM BT Ca M3MOJI3BAaHU M 3-3aMECTEH OEH3aHTPOH, AaKpUAWH, 4-
HUTpoOEH30(ypa3aH, KOUTO M3IBYBAT JKBJITO 3€JI€HA U OpaH)keBa (IIyOpECICHINS B pa3TBOP Ha
OpraHUYHU Pa3TBOPUTEIH.

1.7. TlepudepHa moaupuKkanusi Ha CBPbXpPa3KJIOHeHU noaumepu ¢ 1,8-nadpranumuanm,
AKPUIMHOBH M JaH3WIHN exunuuu [ 145, 161,174, 1.

CBpBXpa3KIIOHEHUTE TNOJIMMEPU Ca MAKpPOMOJIEKYJIM C YHUKaJHAa XUMH4YHA CTPYKTypa H
CBOWCTBA, HAMoOJOOSBAIIM Te3W Ha ACHAPUMEpPUTE, HO Ca 3HAYUTENHO MO €BTUHH. TeXHuTe
OMOMEIUIIMHCKY TPWIOXKEHUS TPEACTaBIsIBAT TOJIIM HMHTEpeC M ca OOEKT Ha IIHUPOKO
nzcnenBaHe. CHHTE3UpaHM M OXapaKTepU3WpaHH ca  CBPBXPA3KJIOHEHU  TOJHUMEpPH,
MOTUGHUIMPAHH ¢ aKpUIUHOBH, 1,8-HadrammMuaH n qaH3miIHA pparMeHTH, KaTo MPH CUHTE3a €
U3MONI3BaHa T.HAp. «KJIMK» XuMuA. Jloka3aHO €, 4Ye MONMMEpUTE W3IbYBAT HHTEH3HBHA
(bayopecrieHIns, KaTo 1BETa 3aBUCH OT M3MOoJI3BaHUTE (hiryopodopu.



2. KOMBUHUPAHE HA ®JYOPECHEHTHU CBHEJAMHEHHSI B CBETJIMHHO
YCWIBALIU CUCTEMMU C ,AHTEHA” E®EKT [104, 111, 117]

bazupaiiku ce Ha HaTpymaHuwsi onuT npu nepudepHata moaudukamus Ha [TAMAM u
[IITA nenapumepu, HUE pa3pabOTHXME HOBH ChEIMHEHHMS Ha 0a3za CIEKTpaJIHO-EHEepreThuyHa
KOHIEHTpUpaIlla CUCTeMa C OTJIMYHHU MPUIOKPUBAILU c€ aOCOPOIMOHHU U €eMUCHOHHU CHEKTPH
(M3KyCTBeEHa ,,CBETJIMHHA aHTeHa”). B Te3u cTpykTypu BB30OyXKIamara eHeprus, nojy4eHa mpH
abcopbuusra ot onpenesneHu xpomodopu, epeKTHBHO ce peHacs 10 Ipyr XpoModop, ydacTBaIl
B chlata cucrema. Pa3paboTBaHeTO Ha TaKMBa BHCOKO €(EKTHBHU CHUCTEMH € HOBO HAYYHO
MPEIU3BUKATEIICTBO, ThI KaTO MHOTO acleKTH ce HyXKIasT OT NojoOpeHue, KaTo u300p Ha
XpoMo(OopH ¢ MOAXOASIIO MPUITOKPUBAHE HA CIIEKTPUTE U Pa3MOIOKEHHE Ha EHEPTUHHUTE HUBA,
BHJIa Ha CBBP3BAIINUTE 3B€HA U HAUYMHA UM Ha B3aUMOJECHCTBHE ¢ XpOMOGOpUTE, CTpATErusITa 3a
CUHTE3 U T.H. MapKUpaHETO Ha apXUTEKTypaTa Ha JACHIPUTHUTE ChEAUHEHUS C (PIyOpecleHTHU
(dbparMeHTH, NPUTEKABAIM creuuaaiH (GOoToPU3UYHU CBOICTBA € €AMH OT HAYMHHUTE 32
MOJTy4aBaHETO Ha (IyOPECICHTHH JICHIPOHH, ChC CBOMCTBA, KOMTO MOTAT JIa CE PETYJIUpPAT C IeT
TAXHATA yrnoTpeda Karo eeKTHBHU aHTEHAa CUCTEMH CBhC CEH30PHM CBOICTBa. B TO3m ciryuait
karo ¢ayopodopu HHE 3a MBPBU BT H3MOJI3BaxMe KOMOHWHANuUs OT 4-eTokcu - u 4-
amuHO3aMecTeHu 1,8-HadTanmumunm, CBbp3aHU B €HAa MOJIEKYJIa Ype3 aMUIHHU BPB3KH, KAaTO €
nonyyen 99% eHeprueH TpaHcdep OT €TOKCH KbM aMuHO3aMecTeHHTe ¢uryopodopu.
BoBexxnanero Ha penentopeH (parMeHT 3a CBbpP3BaHE Ha METajJHH HOHM KbM €JHAa TaKaBa
CHUCTeMa JIOBEl€ [0 YBEIMYaBaHE YYBCTBUTEIHOCTTA MPU JETEKIUSATAa UM B CPAaBHEHHUE CbC
CHCTEMH, KOUTO He ca 0a3upaHu Ha aHTEHA e(eKTa.

3. EIHOBPEMEHHO CBYETABAHE NPOLUECHUTE ®OTOCTABUWJIMU3ALIUS U
OLBETSIBAHE IIPU CUHTETUYHHU ITOJIUMEPH [44, 46, 48, 50, 65, 68, 70, 76, 77, 83,
183]

doTocTabMITHOCTTAa Ha (IIyOPECHIEHTHUTE BEIIECTBA € BAXKHO TAXHO CBOMCTBO, MOPAIH
NPOTHYAIIUTE B TSIX WHTCH3MBHU (OTOGM3NYHM W (POTOXMMHUYHH TpPOIECH IO BpeMe Ha
peanHaTa UM ekciutoaTauus. ETo 3amio mo Bpeme Ha HalMTe W3CJE/IBaHUs, Hapell ChbC CUHTE3a U
u3cieBaHe Ha (YHKIMOHAJTHHUTE CBOMCTBA Ha (DIyOpPECIICHTHUTE BeEIeCTBa, HHE OOpbIIaxme
CHELMAIHO BHUMaHHE Ha M3CJIEABAHETO Ha TAXHATa (POTOCTAOMITHOCT, a TaKa ChILO ThPCEHETO Ha
HOBM (DOTOCTAOMIN3AaTOPH C HMHTEPECHU CBOMCTBA, KOMTO Ja ChUeTaBaT BB3MOXKHOCTTA 3a
€THOBPEMEHHO CTPYKTYpPHO OIBETSIBAaHE M CTaOWIM3MpaHe Ha CHHTETHYHH MOJUMEPHHU
MaTepuaiy. 3a [eJiTa 3a MbPBU MbT ca CHHTE3WPaHU HOBU CBETIOCTAOMIIM3AaTOPH, KOMOUHUPAIITH
1,8-nadpramumuauTe (HIYOPECIIEHTHH CBOWCTBA C TE3W HAa HM3BECTHH (POTOCTAOMITM3APOPH.
[TpoBenennTe PoTOM3NIHN U3CIICBAHHS HA TE€3W CHEIUHEHUS, TOKA3axa, Y€ BKIFOUYBAHETO Ha
¢dorocrabunuzupanure ¢pparMeHTH KbM XpoModopHaTta cuctema Ha 1,8-Hadranumuante He
NPOMEHS CIEKTPAJHUTE MM XapaKTEPUCTHKU M TE3U CHEJUHEHHUS C ycrnex Ouxa MOIiM jJa ce
M3I0N3BaT 3a TMIOJIyyaBaHE HAa CHHTETHMYHM TOJIMMEPH CbC CHHS WIH KBITO-3€JIeHa
¢nyopecuenus. Ilokazano e, ye Hpu KOMOWHUpPAHUTE CBEAMHEHHS (POTOCTAOMIHOCTTA €
3HAYHUTEITHO T0-BUCOKA B CPABHEHUE CHC CHOTBETHUTE AMIIOKCH WM AJIMIIAMAHOIIPOU3BOIHN Ha
1,8-nadramumuaaute Qayopodoopr, KOETO AEMOHCTpHUpA BHUCOKHUS TIOTCHIIMAT HA HOBHUTE
CbEIMHEHUS] 3a TMPWIOKEHWE TIpPH EJIHOBPEMEHHO OIBETsBaHe WM u30enBaHe W
(dhoTocTabunm3npane Ha CHHTETUYHU TTOJIMMEPH.



DOTOXUMUYHUTE MPOLIECH, MPOTUYAIIU B JCHAPUMEPHUTE MOJEKYIH TOJ BIMSHHE Ha
cBeTiMHaTa Osixa cinabo um3yuyeHu. Ero 3amo B Hamara pabora JEeTaiiiHO ca H3CJIEeABaHU
npouecuTe Ha (OTOAECCTPYKIMS, MPOTHYAIIM B JCHAPUMEPHHUTE MOJEKYJIU B pa3TBOp WU CIEJ
UMOOWIM3UPAHETO UM BbpPXYy TEKCTWIHM Marepuand. [lokasHo e, ye JeHIpUMEpUTeE,
Moauuuupanun ¢ 1,8-Hadranumunau - guyopodopu ce OTHacAT KbM TIpynara Ha
¢dorocrabunuuTe CcheauHeHus. DOTOASCTPYKIMATA MPH TAX 3aBUCH KAKTO OT BHIA Ha
3amecturenure B C-4 mo3unus Ha HAQTATUMHIHOTO PO, TaKa U OT TAXHATA TEHEepaIys, KaTo
IpU ISHAPUMEPHTE C M0-BUCOKA TeHepanus (OTOCTa0MIHOCTTA € M0-100pe u3pazeHa. Buabt Ha
Pa3TBOPHUTENS OKa3Ba CHIIECTBEHO BIUSHUE BbPXY (POTOAECTPYKLMATA, @ HATUYMETO HA METAIHU
KaTHUOHM CTaOMJIM3HPAT AECTPYKTUBHUTE MIPOLIECH HA IEHAPUMEPHUTE MOJICKYIIH.

4. CUHTE3 HA 3-3AMECTEHMU ITPOU3BOJHU HA BEH3AHTPOHA [22, 23, 26, 37,
38, 61, 66, 73, 79, 106, 136, 138, 148, 184]
bensantponoBuTe Oarpmia ca Apyr Kiac, (IyopecleHTHH Oarpuia, KOUTO HM3TbYBAT B
IIUPOKA CIIEKTpajlHa OO0JIACT, KaTO B 3aBUCUMOCT OT 3amecturenure B C-3 mosumus Ha
xpoMmodopHaTa CUCTeMa, IBETHT Ha OCH3aHTPOHOBUTE Oarpmia, MoXxe J1a ObAe OT JKBJITO3EICH
70 YEepBEHO-BHOJETOB. Te€3M ChEIWHEHHs TMPOSBABAT OTIMYHH IIBETOBH XapaKTEPHCTHKH,
MHTEH3MBHA (IyOPECUEHIHS U BUCOKA (DOTOCTAOMITHOCT B pa3TBOP U B TBBPJIO CHCTOSIHUE.
C ornen pasmmpsiBaHe HBETOBATA raMa U 00JIACTUTE Ha MPHIIIOKEHHUE OT HAC 33 IBPBU BT
ca CHHTE3UpaHH HOBU:
e 3-3aMecTeHH MPOU3BOIAHM HAa OCH3aHTPOHA C AIKOKCH, APUIIOKCH M AMHUHO 3aMECTUTEIN B
C-3 nozunus.
® CBEIMHEHHWS C YABDKEHa CHUCTEMa OT CIpPErHaTH JBOMHM BpPB3KH B XpoMmodopHaTa
ciucreMa Ha OCH3aHTPOHA, Ype3 BHBEXKJAHE HA PA3JIMYHO 3aMECTCHHM apOMaTHH sjipa,
CBBP3aHU KbM XpoModopHaTa cucteMa nocpenctsoM azomernHoBa (CH=N) rpymna.
® BOJOPa3TBOPHMH OCH3aHTPOHOBH IPOU3BOIHM C KBaTEpHEPHA aMOHHEBA IpyTia, CBbp3aHa
KbM 3amectutess B C-3-mo3umusi.
® CHMETpPHUYEH TPHUIOJ, ChIbpKall TpU OeH3aHTpoHOBU (parmentra u nHeroBu Zn(ll) u
Cu(Il) komrekcu.
e [IITA nenapumep OT BTOpa reHepauus, MoAU(pUIpaH ¢ OEH3aHTPOHOBU (uryopodopu B
JeHIpUMepHaTa nepudepus.

5. N3CJEJIBAHE CEH30PHUTE CBOHUCTBA HA HHCKO- U BHCOKO-
MOJIEKYJIHA 1,8-HA®TAJIMMUJIHNA TMPOU3BOAHU 3A JAETEKIHWA HA
METAJIHU HOHU U TIPOTOHM [49, 69, 88, 90, 92, 94, 98, 101, 104, 106, 111, 123, 125,
131, 134, 137, 140, 178, 184]

@DITyopecIICHTHUTE BEIIECTBA ChC CEH30PHH CBOKMCTBA IMPEICTABISABAT KOMITO3UIUS OT
MOXOJIANIO ChYETAHU MOJICKYJTHH KOMIIOHEHTH, M3ITBIIHSABAIIN KOHKPETHU JTOTUIECKU (DYHKITHH.
Te ca MyNTUKOMIOHEHTHU CHCTEMH, CBCTOSIIM CE€ OT CUTHAIECH QparmeHT-yopodop,
penenTopeH (parMeHT, KOWTO pas3mo3HaBa H3CIEABAHUS OOEKT W MOCT CBBp3Ball JBaTa
KOMIIOHeHTa. Te ca moaOpaHu Taka, 4Ye pealu3upaHeTO Ha BBTPEHIHOMOIEKYJICH
dborounnyupan enektpoHeH TtpaHchep (PET) or pementopa xkbM duryopodopa na racu
¢iryopecueHusITa. B mnpuchcTBHE Ha aHAIM3MPAHOTO BEIIECTBO, KOETO CEJIEKTHBHO



B3aMMOJICHCTBA CBC CBOOOJHATA €JEKTPOHHA JBOKAa Ha pernentopa, (OTOMHAYLUPAHHUSIT
€JIGKTPOHEH TpaHCcdep He ce peanusupa M (IyopecleHIUsITa Ha CUCTeMaTa ce Bb3CTAHOBSIBA,
KaTo TO3H MPOLEC C€ CUTHAIM3MpPA C IPOMSHA B MHTEH3UTETa M/UJIM 11BeTa Ha (piryopecueHuusTa.
TakuBa CTPYKTYpH, ChABPKAIIU E€IEKTPOHHO-IE(PUIUTEH XpoMO(pop, MOraT Aa BKJIKOYBAT WM
U3KIII0YBAT (IyOpeclEHIMsITa CH B NPUCHCTBUE Ha HOHM Ha NPEXOAHU M TEXKKH METaIu U
IIPOTOHM, KOUTO Jja ObJaT M3I0J3BaHU KAaTO CEH30pU 3a OTKPHUBAHETO MM B OKOJIHATA Cpela U
KUBUTE OPraHU3MHU.

[Tpe3 2001 r. 651X MOKaHEH OT eHa OT BOJCIIUTE CBETOBHM JabOpaTOpHH, 3aHMMABALIH
ce ¢ Iu3aifH, CHHTE3 U MPHJIOKEHHE Ha CeH30pHM MosekynHu ycrpoiictBa (prof. Xuhong Qian,
Hamusn, Kurail) 3a mpoBexzaHe Ha CbBMECTHM HaydHM u3cienBanus. llenta Oeme na ce
00eIMHAT YMEHHATA HU B LIEJIEHACOYEH AM3aiH U CUHTe3 Ha nojaumepusupanl 1,8-nadranumun
CbC CEH30PHU CBOWCTBA, ClIeJ] KOETO C HEero Jja ObJie N3rOTBEH MOJMMEPEH XETEPOreHEH CEH30p
3a METAJIHU MOHU M NpOoTOHU. KaTo pe3ynrar oT Te3u CbBMECTHU W3CIIECABAHUS € CUHTE3UPAH
IBPBUAT TONMMEpHU3Mpaml ceHsop Ha 0Oaza 1,8-nadramumun, c penenropeH ¢parment N,N-
JUMETUJIAMUHOETUIIAMUHO Tpyna cBbp3aHa KbM C-4 aTtom, a Karo mojauMepusupalia rpyna e
U3I0JI3BaHa aJInjIOBa rpyma, CBbp3aHa KbM UMUIHUS a30TEH aTOM.

Cnen 3aBpbiiaHero Mu B bwarapus, B MHctutyra no nonumepu Ha BAH 3amounaxa
II'BPBUTE U3CJEABaHMS B 00acTTa Ha ceH3opHara XxuMus B bwirapusa. C ToBa y Hac ce 1OCTaBU
HAa4yaJIOTO HA CHHTE3a M M3CJIEJBAHETO HA pa3IM4YHU [0 MPUPOJA CBEIUHEHMSA, KaTo
(i1yopeclieHTHH MOJIEKYJIHU YCTPOIMCTBA, 3aJBM)KBAHU OT CBETJIMHATA, CIOCOOHU Ja U3IIBJIHSABAT
CEH30pPHM (PYHKIMM uYpe3 NpOMsHAa B MHTEH3UTEeTa Ha (DIyopecleHLUsATa WIM LBeTa cu. Tyk
NPOABIDKUXME M3CIEABaHUATA B Ta3d HAcOKa, KaTo cHUHTe3upaxme 1,8-HadTanumuiHu
ChEIMHEHUS] ChC CEH30PHM CBOICTBa, ChABpKAIIM N-METHWINUIIEPU3UH, KATO PELENTOPEH
¢parment. C oryen pasmmMpsiBaHe IBeTOBaTa rama 3a mbpBH 0BT € wusnoinsBaHa N,N-
JTUMETUJIAMUHOETUIIOKCH Tpyna Kato penentopeH ¢parment npu C-4, u3mbuBal] CHHSA
(bayopecueHIusl.

M3non3BaHeTo Ha BUCOKOMOJIEKYJIHHM BEIIECTBA 3a Ju3aiiHa Ha (UIyOpECLEHTHHU CEH30pH
JlaBa Bb3MOJKHOCT 3a I0JlyyaBaHEe HA MEXaHWYHO CTAOMJIHM XETEPOr€HHH CEH30pH, KOUTO Jia ce
U3IOJI3BaT MHOTOKPAaTHO 3a Pa3jInKa OT ChOTBETHUTE HUCKOMOJIEKYJIHH MPOU3BOAHU. OCHOBHO
IIPEIMMCTBO Ha XETEPOIC€HHUTE IOJUMEPHU CEH30pU €, Y€ T€ MOrar Ja ce H3IOJI3BaT 3a
OTKpHBAaHE Ha aHAJIWTH BbB BOJHH pa3TBOpH. PeanusupaHeTo Ha MOTEHIMala Ha MOJMMEPHUTE
CEH30pM M3UCKBAa Jla C€ H3CIeABa BIMSHUETO HA CTPYKTypaTa BbpPXY (QOTOUINYHHTE UM
CBOMCTBA, KAKTO M BB3JCHCTBUETO HA KOHKpPETHAaTa Cpella BbpXy TE3M NapameTpu. B Hammrte
pa3paboTKH HUE MOJYYHUXME CBHIIOJMMEPH Ha CTUPEH, METHJIMETAaKpWIIAT WM BUHUIKApOas3oi ¢
pa3UYHU HUCKOMOJIEKYJTHH 1,8-HadTalTuMHUIHU CEH30pH 3a OTKpHBAHE HAa METaJHU HOHH U
IIPOTOHM BBB BOJIHA CPEAA.

5.1. TIloau(ammuaoamMuH) ¥ NOJU(NOJUNPONWIEHAMUH) [eHIAPHUMEPH CbC CEH30PHHU
cBoiicTBa [52, 55, 60, 64, 68, 71, 84-87, 95, 99, 100, 103, 105, 108, 110, 112, 116, 119, 124,
125, 127, 129, 130-133, 139, 160, 169, 182]

Upes cnemmanen nuzaitH ca cuaTesupanu [IAMAM wu IIITA agenapumepu, nepudepHo
Mmoaudunupanu ¢ 1,8-mapranumuaan dhparmenTH, cpabpxkamm N,N-1uMeTniaMuHOETHIAMUHO
n N—-metmnmunepusuHoBd u N,N-IUMeTHIaMUHOETHIIOKCH pENENnTOpHH (parMeHTH C OrJie[
M3MOJI3BAHETO UM 32 JICTEKIUS Ha METaJTHH MOHU U MPOTOHU. Y CTAaHOBEHO €, Y€ CBbP3BAHETO HA
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HSAKOJKO 1,8-HadTamuMuIHN CeH30pHHU (PparMeHTa B CTPYKTypaTa Ha €Ha MOJIeKyJa (TPHUIIOAH
WIH IEHIPUMEPH OT Pa3IMYHU T'eHepalliy) MOBUIIaBa UyBCTBUTEIIHOCTTA U CEJIEKTUBHOCTTA MIPH
JNeTeKIUsATa Ha METaJHU WOHH, B CpaBHEHHE C MOHOMepHHTE |,8-HapTalIUMUIHH CEH30pU
OJiarojiapeHre Ha HaJMOJIeKyJIHaTa CTpyKTypa “Dmayopodop-moct-Penenrrop”.

C Te3u HOBU JEHAPUMEPU CE€ OTKPUBAT METAJIHM HOHM B HUCHK KOHLIEHTPALIMOHEH
untepsan 100 + 107 mon/n. YcraHoBeHo € yBenMyaBaHEe HA H3IBYBAHATA (DIyOPECLCHIHS
BCJICJICTBHE HAa KOMIUIEKCOOOPa3yBaHETO HAa METAHUTE WOHM C pPEUENTOpHUTE (parMeHTH,
raceikiu 1O TO3M HauuH (DOTOMHAYIHMpaHHUS eJleKTpoHeH TpaHchep. Micnensanu ca u
JICHIpUMEpPH, TIpU KouTo B 1,8-HadTanmmunnute Gayopodopu Kato 3aMeCTUTEIH Ca U3MOI3BaHH
anuaTHU U UMKIMYHM aMHHM Oe3 peuenTopHU cBoiicTBa. M3cienBaH € MeXaHU3MbBT Ha
KOMIUIEKCOOOpa3yBaHe ¢ METaJlHM HOHU W MPOTOHH M € YCTAaHOBEHO, Y€ MpPU JIEHAPUMEPH C
peuentopHu GpparMeHTH, KOMIUIEKCOOOpa3yBaHETO C€ OCBIIECTBSIBA IbPBO B ChplIEBHHATA Ha
JeHApUMEpPHATa MOJIEKyJa, MPU KOeTo (IyopecleHIUsITa ce racu U CieJl TOBa B pe3ylTaT Ha
B3aMMOJICHCTBHE HAa METAJHUTE HOHUM C peUenTopHuUTe (parmMeHTH (IIyopecueHIusITa ce
yBEJIMYaBa.

Momudunupanuar ¢ OEH3aHTPOH ACHAPUMED € M3MOJ3BaH 3a OTKpMBAHE Ha anupaTHH
aMHHU KaTO METHWJIAMUH, TUMETWI aMUH U TPUMETHII BbB BOJHHU CPEJIH.

OcBeH HU3IOJI3BAaHETO HAa JEHAPUMEPUTE B pa3TBOp, OT HAC ca pa3pabOTEHU [1BE HOBU
WHOBATHBHH HAIIPABJICHUS MPU U3MOI3BAHETO UM 3a JIETEKIIHs HA METAJIHU HOHU U POTOHHU.

e 3a mBpBH IIBT Ca M3MOI3BAHN TEKCTUIIHU MaTEPHAIM KaTO HOCUTENN Ha CHIPUMEPH CIIE]
UMOOMIIM3UPAHETO UM BBPXY TIX. Te3W HOBH KOMIIO3HUTHH MaTe€pHajdl MOraT Ja ce
U3I0J13BaT KaTO I'bBKaBU XETEPOI€HHU CEH30pH 3a METaJHM HOHH, MPOTOHH U aaudaTHU
aMHMHU BB BOJHA CpeJia.

e 3a mppBu BT € usnonssaHa [losbpxHocTHO Yceunena Pamanosa Criektpockomnus (SERS)
KaTo Obp3 CHEKTpalieH METO/, MPOCIIesIBalll JeTeKIUATa Ha HOHM Ha TEXKU U NMPEXOTHU
metamu (Cd?*, As?*, Sb?*, AIP*, Pb?") or IIIIA nmeHApUMEPH B KOHIEHTPALMOHEH
untepBan 5x10# + 1x10® mon/n B npuchcTBHE Ha CPEOBPHU HAHOYACTHIIH.

6. TIpuiokeHHe HA HHCKO- M BHCOKOMOJIEKYJHH (J1yopodopu B TeYHO-KPHUCTAIHH
cucremu [16, 22, 23, 26, 28, 31, 37, 38, 40, 51, 56, 58, 61, 66, 78, 79, 82]

IIpes 1995 r. 3a mepBM 0BT B bearapus HUe 3almouyHaxMe M3CIIEIBAHETO Ha
(bIyOpeceHTHH TEeYHO-KPUCTAIHA CHCTEMH OT THIA ‘TOCT-Xa3sWH’, BbB BPB3KA C TIXHOTO
MOTEHLIMATHO MPUJIOKEHUE B €JIEKTPO-ONTHUYHUTE JUCIUIEH, W3IMOJI3BAaHU B aKTUBEH U MACHBEH
pexuM Ha paboTa. BKIloYBaHETO B TaKMBa CUCTEMU Ha MOAXOJIALIN JNUXPOMYHU Oarpuia BOJIU
710 IOJJ00psiIBaHE KOHTPACTa Ha M300paXKeHNE U bI'bja Ha BIDKIAHE.

Yeunusata Ha W3CieBaHUATa HU B TOBa HampaBlieHHE ca (POKyCHpaHHM B ThPCEHETO Ha
HOBM JIMHEMHM M TUIaHApHU AMXPOMYHU Oarpuia ¢ WHTEH3MBHA (QuryopecleHuus, ¢ 1o0pa
Pa3TBOPUMOCT M OPUEHTALUS B TEUHO-KPUCTATHUTE MAaTPULIH.

[Tpennoxena e cepus HOBH 1,8-HaTamuMUIHM TIPOM3BOJHH C JKBJITO-3CJICHA W CUHS
bnyopecuentiuss. C  ormen momoOpsiBaHe IUIaHAPHOCTTa HA ,,TOCT’ MOJIEKYJIHTE Osxa
CUHTE3WpaHU HOBM 4-anmnamuHo-N-apni-1,8-madranuvuaan Garpuia ¢ pa3IudaHA 3aMECTHTEIH
B apUJIHOTO SAPO U U3CIEABAHU TEeXHUTE (DYHKIIMOHAIHU CBOMCTBA B T€UHO KPHUCTAJIHU CUCTEMHU
OT TUIA “TOCT-Xa3siuH’.
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3a mBpBM IBT € H3CIEJBAHA BB3MOXKHOCTTA 3a IPWIOKEHHETO Ha 3-3aMECTEHU
OCH3aHTPOHM KaTO AMXPOWYHM Oarpuia B ,,[OCT-Xa3sUH~ TEYHO-KpUCTAIHU cucTemu. [Ipu te3u
XpoMO(OpHH CHUCTEeMM JIbjJrata OC Ha MOJIEKyJaTa ChBIaJa C BEKTOpa Ha abcopOLMOHHHUSA
MPEXOJEH MOMEHT, KaTO MHOTO BHCOKO JMXPOMYHO OTHOIIEHHE € HaOJIIoAaBaHO IpHU
a30METHHOBUTE MPOU3BOJIHU Ha OeH3aHTpoHAa. OCBEH TOBa TE3W MPOU3BOJIHU MMAT MHOTO J00pa
pPa3TBOPUMOCT B TOJIIMa YacT OT TBPrOBCKUTE TEUHM KPUCTAIW U OTIUYHH LIBETOBH U
(iryopecleHTHH XapaKTepUCTHUKH.

Pesynratute oT M3cieABaHUATA HA BCUUKU TE3M Oarpuia mokas3axa, 4e OpUeHTALUsATa UM
B TEYHO KPHCTAJIHATA MAaTPHIIA HE BIHsIE HA €JIEKTPO-ONTHYHUTE CBOWCTBA U HE JecTabuim3upa
TeMIieparypure Ha (pa3oB Mmpexoj Ha TEYHHs KPUCTaJ IPU IPexojia OT HEeMaTUYHA B U30TPOIHA
dbaza.

3a mppBH BT ca u3noi3Banu [IAMAM nenapumepu, chabpxamm 1,8-Hadramumuaau
bayopodopHu eauHuIM B niepudepusita UM KaTo TOCT MOJIEKYJIH B TEUHO-KpHUCTAIHA MaTPHIIA.
Bucokara mosapna abcopOupyeMoCT U JOOpHUTE LBETOBM IOKA3aTeld HA TE3U JIEHIPUMEPU
MO3BOJIABAT T€ J1a OBJAT M3MOBBAaHU ¢ KoHIEHTparusa 0.3% crnpsiMo TeYHUS KPUCTAI, KOATO €
[I0-HHUCKA B CpaBHEHUE C HUCKOMoJeKyinHuTe 1,8-Hadranumuau. [lokasaHo e, ye BBIPEKH
pa3KJIOHEHATa CU CTPYKTypa ACHIPUMEPHUTE MOJIEKYJIN C€ OPUEHTHPAT U IPEOPUEHTUPAT MHOTO
no0pe B TEYHO-KpUCTAJIHATa MaTpULia M0 BIUSHNE Ha MPUIIOKEHO BHHIIIHO €JIEKTPUYHO TOJIE.

Jlpyro Ba)XHO HaIlpaBJICHHE B M3CJIEJBAHE HA TEUHO-KPHUCTATHUTE CHCTEMHU ca T. Hap.
MOJIUMEP-TUCTIEPTUPAaHd  TEYHO-KPUCTAIHU cucTeMu. Ilpu TIX TeyHuTe KpHUCTaau ca
IUCTeprupaHyd B moiuMmepHaTa MmaTtpuna. C oryen H3MONI3BAaHETO HAa TAaKUBAa KOMITO3UTHH
CUCTEeMH 3a M3pa0OTBaHE Ha MIMPOKOMPOPHUIHKM WHPOPMAIMOHHU Tablla, KaTo MOIUMEPHH
MaTpHIIY Ca U3CJEIBAHU MIPEIBAPUTEIIHO CHHTE3UPAHUTE MPO3PAYHU (IIyOPECHEHTHH MTOJIMMEPH.

3a IbpBU BT Ca MPEAJIOKEHN BUCOKOMOJIEKYIHH (hiryopodopu (ChIIOIMMEPH HA CTUPEH
Wi Ha MeTwiMetakpwiar ¢ 1,8-Hadramumugau (iayopodopu) cbC CHHS U C KBITO- 3€JeHa
(bayopecueHIs, B KOUTO € IUCIIEPTUpaH HUCKOMOJIEKYJIEH TeueH KpucTail. B To3u ciayuaii He e
HEOoOXOMUMO M3MOJ3BaHE HA JUXPOWYHHM Oarpuia, ThH KaTo Ta3W pOJsS HU3IBIHSIBAT
bayopodopute, CBBp3aHHM KbM MOJMMEpHaTa BepHUra. YCTaHOBEHO, € uYe TMpH TaKuBa
JBYKOMIIOHEHTHH CHUCTEMH HE C€ MPOMEHAT JpPAaCTUYHO CIIEKTPaJHUTE CBOWCTBA W
TeMIieparypure Ha ¢pa30BUTE MPEXOAHN Ha TEUHUS KPUCTAIL.

7. AHTEJUTEHTEH TEKCTHJA C MHKPOBHOJOTMYHA AKTHUBHOCT
[141,150,151, 196]

Hay‘lHPITe IIPUHOCH, CBBP3aHHU C MOJIydYaBaHC HA UHTCIUI'CHTCH TCKCTUII C MI/IKpOGI/IOHOI‘I/I‘-IHa
AKTUBHOCT MOrart Ja c€ 0606H1${T B CJICAHUTC ABC HAIIpABJICHUA:

e Moauduimpane Ha TEKCTUIIHA MaTEPHAIIA C XUAPOTEN Ype3 MOBHLPXHOCTHO MHUIIMUPAHA
dboTonmonuMepu3aIys ¢ BUIUMa CBETIINHA;

e PaBHOMepHO paszmnpeseneHne Ha HaHOYACTUIIN (CPeOBPHH, OT IMHKOB OKCHUJI, U OT OapueB
XeKkca(epuT, KeJIe3eH OKCHUJ) BbPXY MOBBPXHOCTTA HA MAMYYHHU W TOJMAMHJIHUA BJIaKHA
o MeTouTe eX Situ u in Situ;
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7.1. IlopbpxHOcTHO MoAUGUIUPAHE HA TEKCTHUJIHM MATepUAJM ¢ XHAporeja upe3
NOBbPXHOCTHO HHUIIMHUPAHA (DOTONMOJIUMEPHU3ALNS ¢ BUIMMA CBETJIMHA

Karo ¢oroununuaTop Ha moiuMepu3anusaTa 3a MOJIy4aBaHE HA XUIPOTEN € W3IMOJI3BaH
€03uH Y, KOWTO MpeIBapUTEIHO € MOAU(PUIMPAH C TOIXOASAIIN (PYHKIIMOHATIHU TPYNH, C KOUTO
o0Opa3yBa KOBaJIeHTHa Bpb3Ka C TEKCTHJIHUTE MarepHayd. Taka (OTOMHUIIMATOPHT H3IBIHSIBA
poJisiTa Ha CBBP3BAILO 3BEHO MEXKIy BJIAKHECTHS MaTepual M xujporena. B To3m cioyuait
MHHUIMMPAHETO Ha PAJMKAIOBaTa IMOJUMEPHU3AIMsl € OCBIIECTBEHA NMPH OOIBYBAHE C BHIMMA
CBETJIMHA, a KaTO ChbUHUIMATOp € u3noi3BaH N-metwigueraHonamud. Ilpu Te3m ycioBus Ha
CHHTE3 XHJPOTel’bT C€ HaHacs KaTo (UM BBPXY MOBBPXHOCTTa HA OTICJIHUTE BIIAKHA, NPU
KOETO Ce 3ala3Ba TUIIMYHATA HepapXuyHa TEKCTHIIHA CTPYKTYpa.

Karo ocHOBHM npeauMCTBa Ha METOZA C€ OTKPOSIBAT, MPOBEXKAaHE HA MOTUMEPU3ALIHUITA
BBB BB3JIyIlIHA CPe/ia, IPU CTaiHa TeMIepaTypa.

7.2. PaBHOMepHO pa3mpe/ie/ieHMe HA HAHOYACTULM (CPeObPHHU, OT IMHKOB OKCHJ, JKeJIe3eH
OKCH/I U OT 0apueB XekcadepuT) BbPXY NOBbPXHOCTTA HA MAMYYHH M MOJHAMM/IHH BJIAKHA
o MeToauTe €X Situ m in situ

IIpe3 mocneaHuTe HAKOJKO FOJMHM CE€ pa3BUBa €IHO HOBO HalpaBjieHHE B o01acTTa Ha
TEKCTWJIHOTO O00JIaropo/isiBaHe 4Ype3 NpuilaraHe Ha IOKPUTHSA, ChIbpPXKALIM HAHOYACTHILIM.
M3BecTHO e, ue 3a pas3iuKa OT YAaCTUIMTE C TOJIEMH pa3MepH, HAHOYACTHLIUTE MpUTEKaBaT I0-
roJsiMa MOBBPXHOCT M MOBBPXHOCTHA €HEPIHs, KOETO OCHTYpsiBA MHOTO JA00BD aQUHUTET KBbM
IUIATOBETE M BOJM JO MO-A00pa yCTOMYMBOCT Ha B3aMMOJCHCTBHETO MM, a CHOTBETHO M Ha
HOBUTE cBoicTBa. ChllecTByBaT obaue W npodieMu mpu o0paboTkara Ha TEKCTUIHHUTE
MaTepualli ¢ HAHOYACTHIIM, KOUTO Ca CBBP3aHU C arperupaHeTO UM M C HEPABHOMEPHOTO WM
pasnpeziefieHue, KOeTo BIUsie BbPXY KpaliHMA edekT. 3aToBa BOAeLa HJes MpH OIpeaelisHe
yCIIOBHATA 3a IOJy4yaBaHETO HAa KOMIIO3UTHH MaTepHalld HaHOYACTUIM-XHMIPOTeI-TeKCTUIICH
MaTepuall € paBHOMEPHOTO pa3lpe/ielIeHne Ha HaHOYACTUIMTE B CTPYKTypaTa Ha Xujaporena,
KONTO Ja e CBbp3aH C (PyHKIMOHAJIHUTE TPyNH Ha TEKCTUJIHUTE MaTepHaly C KOBAJEHTHa
BpB3Ka. 3a MOJIy4aBaHETO Ca M3IMOJI3BAHU J[BA MOAXOJa. EMUHMAT € T.Hap. METOJ ex Sifu, Tph
KONTO IbPBO CE€ CHHTE3MPAT HAHOYACTUIUTE, CJIEJ KOETO C€ Mpwiarat mpu oOpaboTkara Ha
TEKCTUJIHUTE MaTepuaiu. 3a Ja ce n30erHe arperupaHeTo Ha HAHOYACTULIUTE € He0OXOauMO Ja
ObIaT cTaOMIM3MpaHU B IMPOIECca Ha IMOJyYaBAHETO W MPUWIOKEHUETO MM. JIpyr MeToxa, KOHTO
OCUTYpsiBa TO-PaBHOMEpPHO pas3lpejeieHHe Ha HAHOYACTUIMTE € TSIXHOTO T.Hap. In Situ
MOJTy4aBaHe U CBbP3BaHE KbM TEKCTHIIHATA TOBBPXHOCT.

B Te3nm wm3cnenBaHHMs XUAPOTENbT € Ha 0a3a OCHOBEH MOHOMEP aKpWIaMHUA, a KaTo
ompesxuren e usnonssad N, N - MeTUIeHOMCAKPUIAMUT, TPU KOETO Ca MOTyUYCHH:

e Kommo3ureH marepuans HAaHOYACTHUIM OT OapHeB XeKcadepuT-XuIporei-naMydeH IUiaT,
MIPY U3MOJI3BaHE HA HAHOYACTHIIN OT OapHeB XeKca(epuT MoJydeH IT0 METOoJa ex Sifu.

e Kommo3ureHn maTtepuan cpeObpHA HAaHOYACTUIM-XUIPOTeN-IIaMydeH TUIaT € MOJydeH T10
metrona in Situ. M3nom3BaHa € BB3MOXHOCTTA 3a €JHOBPEMEHHATa PEAYKIHS Ha
CpeObpHHTE WOHM ¥ TOJMMEpH3alMATa Ha XUApOorelia cliea OOIIbYBaHE C JIHEBHA
ceeTnuHa. [lomydyenu ca HaHOYacTUIM cbe chepruHa Gopma u pazmep Mexay S5 u 20 nm

e Komno3utrHu Matepuanu Ha 0a3za LMHKOBO OKCHIHU HAHOYACTULM-XUAPOTeN-TIaMyudeH
wiat. ZnO HAHOYACTHIM ca CHHTe3UpaHu iNn Situ BEB BoJHa cpena, mpu Hanuuuero Ha N-
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METWJIJIMETAaHOJIAMUH H TocienBama Ttepmooopadorka npu 80°C B npoabnkeHue Ha 30
MuHyTH ¥ Tipu 140°C 3a 3 MuHyTH.

e Kowmmno3utHu warepuanu Ha 0a3a HAHOYACTUIIM OT JKEJE3€H OKCHI-XHUIpPOTe-
nonuamMuieH 1iat. [lomydeHnTe MaTepuany ca WU3CIeABaHH NpU xeTeporeHeH DeToHOB
nporec 3a o0pabOTKa Ha peaJHd OTHAJHU BOIU clie] OarpeHe Ha MaMyd4eH IUIaT ¢
PEaKTHBHO Oarpuio.

[Tonydyen e HOB ¢uryopecueHTeH pH 4yBCTBUTENEH XHUIpOres BbpPXY MOBBPXHOCTTA Ha
naMydeH IUIaT, MPU U3M0JI3BaHe HA MOHOMEPHTE 2-aMHUHOCTHIMETaKpriaat xuapoxiopua, N,N -
MeTuineHOucakpunamuy M 1,8-Hadranumuza, chabpkam MertakpwioBa rpyna. OCHOBHUST
MOHOMEp ChAbPKa KpailHa aMMHO IpyIa, KOSITO c€ MPOTOHUPA U JAECTIPOTOHHPA B 3aBUCUMOCT OT
pH Ha pa3tBopa. B Kucena cpena MOJOKUTENHO 3apeACHUTE aMHUHO T'pYIU ce OTOIBbCKBAT U
re;’bT HaOBOBa MBETHT ce yriabOsiBa, a (uyopeclieHTHaTa eMHucHs HamalsBa. B amkamHo pH,
XUIPOTEIbT CE CBMBA M IBETOBUTE M (PIYyOPECUEHTHUTE XapaKTEPUCTHKH OOpaTHUMO ce
MIPOMEHSIT.

8. CUHTE3 HA KOMIUIEKCH C ITPEHOC HA 3APSJA [75, 80, 89, 91, 102, 107,
113-115, 128, 162, 164, 166, 191]

B nocnennure roguHu, Noay4aBaHETO U U3CJIEBAHETO HA KOMILJIEKCHU C IIPEHOC Ha 3aps]
€ HOBa M aTpakTHBHA O0JIaCT 3a HAayYHU M3CIIEJIBAaHUS BHB BPb3KA C TAXHOTO NOTEHLIHUAIHO
MIPUJIOKEHUE NPU U3paboTBaHe Ha (DOTOBOJITAMYHU CIBHUEBU KJEeTKHU. [lpyra uHTepecHa obiaacT
Ha WH3CcJe/lBaHE € TIXHaTa MHMKpPOOMOJIOTMYHA AaKTHBHOCT CHPSMO Pas3IHYHU [0 MpUpoia
0aKTepuu U rbONYKH.

BbB Bpb3Ka ¢ Te3u MHOBATMBHU O0JIACTH HHME NMPOBEJOXME IEJIEHACOUYEH CUHTE3 Ha HOBH
KOMILJIEKCH C ITPEHOC Ha 3apsij, Ha Oaza:

® HHUCKOMOJEKYJIHM aMHHO M aJKOKCH NPOM3BOIHM Ha 1-8-HadTanmumuy,
e JICHJpUMEpH, ChabpKamu 1,8-HadTanumuan B nepudepusra cu;

e N,N-Guc-ankun-1,4,6,8-nadTaneHiuumMu;

e 3-3aMecTeHHU OE€H3aHTPOHHU.

Kato akmentopu ca wusnoisBanu #ox, metamau womm (Cu(ll), Zn(Il), Ni(ll)), 4-
amuHOQeHon, 4-metwideHon, 4-HUTpodeHOs, NUKPUHOBA KucenuHa M ap. JetaiinHo ca
u3cieABaHU (YHKIMOHAJIHUTE UM cBoiicTBa upe3 YB, d¢uyopecuentna, U4 u SAMP
CHEKTPOCKOMUS U TEPMUYHU METOIU 32 aHaJIU3 U Jp.

9. IN VITRO MUKPOBUOJIOTUYHO U3CJEIABAHE HA HOBU CBHEJIWHEHWNSI,
JEHAPUMEPHU, BJJAKHECTHU U APYI'U NOJIUMEPHU MATEPHUAJIN [134, 136,
138, 139, 141-148, 150-161, 163, 165-168, 170-177, 180, 185, 187, 189, 190, 192]

WzcnenBana € MHMKpOOMONOrMYHATa AaKTHMBHOCT Ha HOBH |,8-HadramumumaHu U
OCH3aHTPOHOBU MPOU3BOIHU C pa3iIMdyHa XUMHUYHA CTPYKTYpa.

KaTto HOBOCT B Te3W M3CIICIBAaHHS € M3MOI3BAHETO HA HAKOU OMOJIOTHYHO BaXKHU METAITHH
rionn karo Cu(ll) m Zn(Il) xomruiekcu u Hail-Bede, M3MOJ3BAHETO HA METAJOJACHAPHUMEPH.
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JloOpute ceH30pHU CBOWCTBa Ha MoauduIupanute ¢ 1,8-HapTaTUMHIHUTE MPOU3BOIHU Ha
ITAMAM wu IIITA nenmpumepwu, nagoxa OCHOBaHHE Jia ObJAT MOJYYCHH W U30JUPAHU B TBHPJIO
CbCTOSIHUE METAHUTE UM KOMIUIEKCM C Te3M HOHM. MeTanoJeHIpuMepure ca HOBO H
NEPCIEKTUBHO HaIpaBleHHE B 6opOaTa ¢ pe3UCTEHTHH MUKPOOPraHU3MHU Cpellly IpUIaraHuTe B
MEJMLUHCKATa IPAKTUKA aHTUOMOTHUIIM, 0OCOOEHO NP MALMEHTH ¢ HaMaJeHa UMyHHA 3allUTa.

YcTaHOBeHO €, Y€ aHTHMMUKPOOHOTO JEHCTBHE Ha MACHAPUMEpPUTE C€ IbIDKH Ha
CIIOCOOHOCTTa MM Ja C€ CBbp3BaT C OakTepuajlHaTa KJIEThbYHA IOBBPXHOCT, HapyllaBailku
nepMeadbunaMTeTa M IEJIOCTTa Ha MeMOpaHata. B 3aBHCHMOCT OT KOHIEHTpamusta Ha
JICHIPUMEPHUTE Ououuar MeMOpaHHATa MPOMYCKIMBOCT MOXE Ja ObJe NPOMEHEHA WU
HaIlbJIHO JIe3UHTErpupaHa. BxirouBaHeTo Ha HaQTaIUMHIHM €IUHUIM B CTPyKTypaTa Ha
[TAMAM u IIIIA nenapumepute AONpHUHACS 32 YyBeJIMYaBaHe Ha XUIApOo(dOOHUTE CBOMCTBA,
KOETO yJIECHsIBa B3aUMOJIEMCTBUETO M IMPEMUHABAaHETO MM IIpe3 BBHIIHATaA MeMOpaHa, KOETO
BOJIY /10 TMIOBUINIABaHE Ha aHTUMUKPOOHATa aKTUBHOCT.

[TonydeHnte MHUKPOOHMOJIIOTMYHM  PE3YJITAaTH TI0Ka3axa, dYe HOBOCHHTE3UPAHUTE
JICHIPUMEPHU OKa3BaT TMO-CHJIEH TOKCHYEH e(EeKT CHIpsSMO TIpaM-TIONOKUTEIHUTE OaKTepuwu,
OTKOJIKOTO CIIPSIMO IpaM-OoTpuuaTesHuTe. Ta3u pasnuka B OMOJIOrMYHATAa aKTUBHOCT CE€ JABIDKU
Ha pa3MKUTE B CTPYKTypaTa Ha KJIEThbYHAaTa CTEHAa Ha JBaTa TUNA OaKTEpUAIHU KIIETKH.
VYcTaHOBEHO €, Ye JCHIPUMEPUTE MPUAABAT AaHTUMUKPOOHU CBOMCTBA HA TEKCTWJIHU THKAaHU H
NOJIMJIAKTUAHU ThHKHU (oJma, cies 00paboTBAaHETO UM C THX.

VYcTaHOBeHO €, 4e MeTaloACHIpUMepuTe Morar jJa ce aacopoupaT U jaa oOpasysar
HaHOPa3MEepHU (QUIMH BbPXY TEKCTUIHMTE HOBBPXHOCTH MNPH Pa3IMYHU B3aUMOACHCTBUS.
AHTUMUKPOOHHAT e(peKT Ha THhKaHUTE MOXE Ja ObJe MOBIUSH OT HAKOJIKO (akTopa, KaTo
MEXaHUYHO 3aJbpKaHe Ha MUKPOOHHU KJIETKH BbPXY ThKaHTa B 3aBUCHMOCT OT IIOBBPXHOCTHATa
Mopoorus; pasnpeneneHue Ha aHTUMUKPOOHUS MaTepualn BbpXy TEKCTHJIHATa MOBBPXHOCT;
M3MEHeHHe Ha XuapodoOHaTa/XxuapoduiiHa IpUpoja Ha ThKaHUTE, KOETO MOKE Ja MOBJIHsIe Ha
CTENEeHTa HAa KOHTAKT Ha MUKPOOHUS MHOKYJIYM C ThKaHTA.

MukpoOnonoruuHusAT egpexkT Ha, o0paboTeHHTe C OHWOJIOTMYHO AaKTHUBHM BEILECTBa,
NaMy4YHH ThKaHM C€ JbJDKM Ha GaBHOTO UM OCBOOO’KJaBaHE B Cpelara M Ha MPEKHs KOHTAKT C
MHUKpOOHHTE KJIETKH. MUKpoOHaTa aaxe3us KaTo IbpBa CThIKA NpU 00pa3zyBaHeTo Ha OnopuIM
MoOke J1a Ob/ie OrpaHMuYEHa 4ype3 B3aWMOJICHCTBHE HA JCHIpUMEpPA C KIEThYHATA MOBBPXHOCT
WIM ¢ WOHHW, KOUTO CTUMYJIHMpAaT MHMKpOOHAaTa aaxes3us, B pEe3yJTaT Ha KOETO CE MPOMEHST
CBOIicTBaTa Ha KJeThYHATa CTE€HA M C€ MPEJOTBpaTsIBa MUKPOOHOTO MPUKPENBAaHE. Y CTAHOBEHO
€, 4e H3CIEJBaHUTE JCHIPUMEpPU HHXUOMpAT CEKpelusATa Ha W3BBbHKIETHYHU OHOMOIUMEDH,
KOETO BOJH JI0 OTAEJSHETO Ha KJIETKUTE OT MOBbPXHOCTTA HA TaMyYHHUSI I1J1aT.

3a mBpBU IBT OT HAC Ca M3CIEIBAaHUM AHTUMHUKPOOHHTE CBOWCTBA Ha OEH3aHTPOHOBU
Oarpuna.

e CuHTE3WpaH € HOB Tpumoj Ha 0a3a OensantpoH u HeroBus Cu(ll) kommiekc c
HMIAPOKOCTIEKThPpeH MukpobuonorndeH npodui. Cu(ll) xomruiekc mokassa MHOTO 100pH
aHTHOAaKTepUaIHU CBOMCTBA M CIIE/l OTJIAraHEeTO CH BHPXY MaMyueH IiaT. 3HAYUTEeITHOTO
notuckane B pasButueTo Ha A. Johnsonii m E. Coli mpenmonara mnoTeHIMATHOTO
NPUIOKEHNE Ha TOJIy4YEHHUs] MaTeprall KaTo aHTHOAKTepUaiHa peBpb3Ka MpU TPETUPaHE
Ha XpOHUYHH paHH.

15



e I3moi3BaH € W JIpyr MEXaHW3bM 3a BB3JICHCTBHE BHPXY Pa3BUTHETO HA IMATOTCHHUTE
MHUKpPOOpPraHu3MH. B To3M cilyyail CheIUHEHUSTa, CHABPKAT KBATCPHEPHA aMOHHEBA
rpymna.

e 3a WBpPBM WBT KBAaTCPHEPHH CHEJAMHEHUS Ca BKJIKOUYEHH B CTPYKTypata Ha
BJIAKHOO00A3yBallKs TOJIMMEP MOJIMIAKTH/, KaTo 10 TO3M HAYMH CE ChYeTaBa IIBETOBUS C
MUKPOOHOIOTUYHHSA (EKT.
3a mbpBU BT € M3CIEIBAaHA aHTHOAKTEpHAIHATA aKTHBHOCT HAa KOMIIO3UTEH MaTepHal

HAHOYACTUIM OT OapueB XeKcadepuT-XUIporeNi-aMydeH IUIAT Cpelly TIpaM-OTPHLATCITHH
oakrepun E. coli u P. aeruginosa. IlomyueHure pe3yaTaTd MOKa3BaT I00Bp aHTHUMHKPOOEH
eeKT H Cpelly JBara MaToreHa, CBbp3BaHu ¢ HH)EKTUPAHU PaHH.

YcTaHOBeHO €, 4e aHTHOaKTepuajHaTa AaKTHBHOCT HA KOMIIO3UTHHUTE MaTepHaIH
CpeOBpHH HAHOYACTHIHU-XHIpOreN-llaMydyeH riat cpeury E. coli m A. Johnsonii 3aBucu ot
KOHLICHTPALIMATA HAa CPEOBPHUTE YaCTUIM M OT BUJIA HA M3clieBaHuTe naroreHu. HaOnronaBana
¢ BHCOKAa aKTUBHOCT M CpEIly JBaTa IaMa, HO IbJIHO MHXHOWpaHe € MOCTHrHaTo cperry A.
Johnsonii. ToBa ompenens BB3MOKHOTO TPHJIOKEHHUE HA MOJYYCHHTE MaTepHAIH KaTo
aHTHOAKTEPUAITHU TPEBPBH3KH 33 PAHU.

Kommo3uTHuTe Marepuand HAHOYACTHIM OT IUHKOB OKCHI-XHUAPOTEN-TIAMYYeH IUIaT
CBIIO TPOSBSABAT J100pa HHXKHOUTOPHA akTUBHOCT cpenry A. Johnsonii. Copsimo P. aeruginosa ce
HaOJr01aBa 1Mo-ciaba MHXUOWTOpHA akTUBHOCT. [Ipy TecTBaHe B TedHa Cpela CHIUIUTE MOCTPH
BOJIAT JIO 3HAYMTEIIHO MHXHOUpaHe pacTeka Ha P. Aeruginosa, cborBeTHO 0KOJIO 62% U 81%.
CnenoBatenHo HacTblBa qudy3us Ha HaHoyactunuTe ZnO OT MOCTpUTE B cpeaara. B pesynrar
HAHOYACTHUIINTE C€ MPUKPENBAT KbM KJIEThYHATA MOBBPXHOCT M NPOHHKBAT B KJEThYHATA
MeMOpaHa, HapyllaBaiiki HEHHUTE (QYHKIMH, KOETO BIIOCICICTBHE BOIMU JO WHXHOMpaHE Ha
KJICThUHHS PACTEK M B KpaiiHa CMETKa JI0 KJIeThUHA CMBPT.
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