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HAYYHH IIPUHOCH, OIIMCAHU B NIYBJIUKAIMUTE, YYACTBAILIUK B
KOHKYPCA

Uzcnenpanusita Ha npod. 1xH Mo ['pabGueB ca B obnacTTa Ha CUHTE3a U M3CJIECIBAHETO
Ha HOBH ()IYOPECIICHTHH ChEIMHCHUS U MAaTePHAIIM 32 MPUIOKCHUE B MEIUIIUHATA, OMOJIOTHSATA,
OI1a3BaHETO Ha OKOJHATAa CpeJa, ,,BUCOKUTE TEXHOJIOTHH U Ap.

CrpaBkara 3a IPUHOCHUS XapaKTep € HarnpaBeHa BbpXy 174 Hay4yHU Tpy[aa, ABE OT KOUTO

ca 0030pHHU, ABe TIJaBU OT MoHOrpaduu, eiHa riaBa OT EHuukionenus, eIuH y4yeOHHK 3a
CTYJEHTH OT MarucThpcka mporpama ,MemauuuHcku Tekctun™ Ha XTMY [Ipunosicenue 2).
[Mpod. I'pabueB wmMma Bojema poyis B Te3U MyONUKAMHA, B KOUTO TOH € MBPBU WIH
KOpECTOHANpPAI aBTOP, KOETO mpeAcTaBiisiBa 85%, oT oOmms Opoi, a B OCTAHAIKUTE € y4acTBa B
OXapakTepu3MpaHe W H3Clie[BaHe (PYHKIMOHAIHUTE CBOHCTBA HA CBHEIUHCHHATA U B
WHTEPIPETHPAHE HA EKCTICPUMEHTAIIHUTE PE3YJITATH.

[TpuHOCHUSAT XapakTep HaKpaTKO MOXke J1a ObJe 0000IIeH KaTo:

1. CunTe3 u oxapakTepu3uMpaHe Ha HOBH, HEONHCAHHW B JIUTEparyparta, (pyHKIHOHAIM3UPAHU
HUCKOMOJIEKYJIHU (hiyopodopu Ha 6aza:
° 1,8-nadpramumm;
®  TPUABHMHCTUIOCH
° 3-3aMeCcTeHOCH3aHTPOH,;
e  KcaHTeHOBU NPOU3BOIHH;

2. CuHTe3, oXapaKTepu3UpaHe U HOBU MPUIIOKEHUS Ha (DIyOpECLEHTHH JIMHEHHHU TOJIMMEpH, C
BKJTIOYEHH (1yopodopu B CTpaHUYHATA MIOJTUMEPHA BEPUTA.

3. 3a IbpBHU IBT € OCHILECTBEH CUHTE3 U Ca OXapaKTepu3UpaHu (PIIyopecLEeHTHU eHAPUMEPH,
npou3BogHu Ha noiuamunoamud (ITAMAM) u nomunponwienamun (I1ITA) ot pasnuunu
reHepauuu ¢ 1,8- HadranumMuaHM M OEH3aHTPOHOBH,  AaKPUAWHOBM U 4-
HUTpoOeH30(popazaHoBu (ayopodopu U KYpKyMHH B Nepudepusita UM KaTo HoBa opMa Ha
OpraHuzaiys Ha MOJMMEpPHUTE MaTepHajl M ca M3CIEABaHM TNPWIOKEHUsITA MM B
MHUKPOOHOJIOTHATA, OMOMEIUITMHATA M eKoyoTusiTa. CHHTE3UpaHu ca HOBU BOJOPA3TBOPHMHU
KaTHOHHU U aHUOHHM JICHIPUMEPU C MUKPOOUOJIOTMYHA aKTUBHOCT.

4. CuHte3upaHu ca HOBU (UIyOPECUEHTHH METaJOJACHAPUMEDPH, CHABPXKALIM OHOJIOTHYHO
Bakaute Cu(Il) u Zn(Il) fioHu ¢ MUKPOOHOIOTHYHA U AHTUTYMOPHA aKTUBHOCT.

5. CuHTe3upaHU W M3CJIEIBAaHU Ca HA HOBH MENTHUIIM C BKIIOUYCHH (Quryopodopu B CTpyKTypata
UM, MPOYBSIBAIIY MUKPOOHOJIOrMYHA (aHTHOAKTepHalHa U BUPOCOLUIHA) aKTHBHOCT.

6. CuHTE3upaHW W W3CIEABAHM Ha HOBU (DIYOPECICHTHH CBPBXPA3KIOHEHH MOJIHUMEPH,
Monudumpanu ¢ 1,8-HadTanMua, 1aH3WI U aKpUIUHOBU (Piryopodopu ¢ OHOMEIUIIMHCKO
TIPUIIOKCHHE.

7. JluzaifH u cuHTe3 Ha QIIyOpEeCLIEHTHU MOJIEKYJIHH YCTPOMCTBA, 3aIBI)KBAHU OT CBETJIMHATA U
MIPOMEHSIIH CIEKTPAITHATE CH XapaKTEPUCTHKH B 3aBHCHMOCT OT MapaMETPUTE Ha OKOJHATA
cpena. [Ipe3 2001 rox. e moctaBeHO Ha4asoOTO B bhiirapus Ha 3aAbI00YCHN U CHCTEMAaTUYHU
M3ClIe/IBaHMs B 00JacTTa HAa CEH30pPHU CUCTEMHU Ha 0a3ata Ha (QOTOMAYIHMpaH €JICKTPOHEH
TpaHcdep, ChABPKAIIM HHUCKO- M BHCOKOMOJIEKYNHHU 1,8-Hadramumuanu ¢uyopodopu,
OeH3aHTpOH U 4-HUTpoOeH30(ypa3aH, aKpUIUHH WU KyYPKYMUH KaToO CUTHAJEeH (parMeHT 3a
Obp3 MOHUTOPUHT Ha 3aMBPCUTENIN B OKOJIHATA CpeJia.

e 3a mBpPBU IBT Ca NOJIYYCHH XETEPOTECHEHH (PIYOPECIICHTHU CEH30pH, NMPH KOUTO
HUCKOMOJIEKYyJIHUTE 1,8-HapTaTuMHUIHN CEH30pU ca KOBAJICHTHO CBBP3aHU KbM
OCHOBHATA MOJIMMEPHA BEpUTa.



e Karo BHMCOKO WYYBCTBUTEIHH CEH30DHM CHCTEMH Ca M3IIOJI3BaHU MepPU(EPHO
momudummpanu [IAMAM wu IIITA nennpumepu 3a OTKpMBaHE HA METAJIHU HOHU B
KOHIIeHTpanuoHHus uaTepsan 10%+10"" mon/m.

e IlonydeHM ca CeNEKTMBHU CEH30pM 3a oTkpuBane Ha HY, Li*, Zn?*, Cu?* u Fe®*
fiorn Ha 6a3a [IAMAM u IIITA nennpumepu.

e 3a OBPBHM IIBT Ca NOIYYEHH MHTEIMI€HTHU TEKCTUIHH MaTEPUAIU ChC CEH30PHU
CBOMCTBA, Pearupamiy Ha IMPOMEHH B OKOJIHATA CPEJa C IMPOMSHA Ha LBETOBHUTE CHU
XapaKTEPUCTHKU M MHTEH3UTETA HA M3IBYBAHATA (DIIyOPECLEHIUS 3a IPUIOKCHHE
KaTO XETEPOre€HHM I'bBKABU CEH30pH 3a JETeKUus Ha pH mpomeHu, pasiamuHu 1o
IPHUPOJIA METAIHH HOHM ¥ OMOTEHHU AMHUHH. .

8. 3a mppBH ITBT € CHHTE3UPAHA CBETIIOCHOMpaIla aHTeHHa cucTteMa Ha 6aza [IAMAM tpurmon ¢
QJIKOKCU M aJKHJIaMHHO 3amectuutenu B C-4 mosunus Ha 1,8-HadranuMua kato e moixydeH
99% enepruen Tpancdep, KOATO MO-KbCHO € MPUIIOKEeHA MPU JAETEKIHUATa HA METAJTHU HOHHU.

9. TlocraBeHO € HA4YalOTO HA 3aIBJIOOYCHM M CHCTEMATUYHM H3Ciie[BaHus B bwarapus B
o0racTTa Ha [BETHH (PIIyOPECIIEHTHH ,,FOCT-Xa3MH" TEYHO-KPUCTAITHU CUCTEMH, pabOTEIIH B
aKTHUBEH U MACUBEH PEXUM.

e Karo muxponmyHu Oarpwiia ca HW3CIIABaHM IPOM3BOAHM Ha |,8-HadTammmuna u
TEXHUTE CBHIIOJUMEPH C BHHWJIOBH MOHOMEPU 332 MEXaHHMYHO CTaOWIM3MpaHe Ha
TEYHO-KPUCTAITHH CUCTEMHU.

e 3a mbpBU IBT KaTO JUXPOMYHHU Oarpuiia ca M3MOJI3BaHU 3-3aMECTEHU MPOM3BOIHHU Ha
OeH3aHTPOHA C YABIDKEHA XPOMO(POpPHA CTPYKTYpa.

e 3a mHpBM IBT ca H3CIEABaHU (DIYOPECHCHTHH NOJIMMEP-IUCIIEPTUPAHN TEYHO-
KPUCTAJIHA CUCTEMH, C BKJIFOUCHU BHCOKOMOJCKYIHU (ryopodopu (ChIIOIMMEpPH Ha
CTHpEH, BUHWIKap0a30J Wik MeTuaMeTakpuiaT ¢ 1,8-Hapramumuaau ¢iayopodopn),
ChC CHHS U JKBJITO-3€JIeHa (DITyOpPECIICHITHS.

10. CuHTe3upan M U3CJIEIBAHM Ca HOBU (POTOAKTUBHU HHUCKOMOJIEKYJIHU CBEIUHEHUS, U
neHapumepu ¢ GoToAMHaMUYHA aHTUMUKPOOHA aKTUBHOCT.

Ipe3 net rogumaus nepuox (ot 2019 r. 10 cera) OCHOBHUTE HAYYHU MPUHOCH HA
npod. UBo I'padueB morar ja ce rpynupar KarTo:

1.

2.

3.

4.

PazpaGoTBaHe W TpPUIOKEHHWE HA HOBU CHHTETHYHM CXEMH, CBHOTBETCTBAILM Ha
W3HUCKBaHUATA Ha ,,3eeHama Xumus”’: yITpa3ByKOB U MUKPOBBJIHOB CUHTE3, KIIMK XUMUS
(click chemistry) ¥ HOBBPXHOCTHO HHHUIMHMpaHa (QOTOMOIUMEPHU3ALMS, C KOETO Ce
ChKpalllaBa pPEaKIMOHHOTO BpeMe, TeMIlepaTypaTa ce IOHWXKaBa 10 CTailHa U ce
yBeIU4YaBaT J00MBUTE HA KPAHUTE MPOIYKTH.

Pa3zpaboTeH € HOB OpUTHMHAJEH METOJ 3a CHUHTE3 Ha (UIyOpecUeHTeH XUAPOTeNl BbPXY
TEeKCTHWJIEH MaTepuall upe3 IMOBbPXHOCTHO HMHULUHUpaHa (oTonmoauMepHu3anus |
nosy4aBaHe in SitU Ha MeTaJTHM HAHOYACTHUIIM C BUCOKA MUKPOOHOJIOTHYHA aKTUBHOCT.
Nzonupanun u oxapaktepusupanu ca HoBu Cu(ll) u Zn(Il) xommiuexcu Ha 1,8-
HaTaTMMHUIM C BUCOKAa MHKPOOHMOJOTMYHA AKTUBHOCT CHPSMO DPA3JIMYHM 10 IpPUpOJa
I'pam-nionoxutenuu u I'pamM-oTpunaTenHn 6akTepun U rbOMYHH I1IaMOBE.

3a mBpBU IBT Ca CUHTE3WpPaAHU U oxapaktepusupanu Qayopecuentuu [1I1A u [IAMAM
MetanoaeHapumepu npu uznonzsane Ha Cu(ll) u Zn(Il), ¢ moreHnmanHo OMOMEAUIIMHCKO
MIPUJIO’KEHUE, MOKAa3BalllM BHUCOKA aHTHOAaKTepualilHa, MPOTUBOrbOMYHA UM AHTUTYMOpHA
aKTUBHOCT. YCTaHOBEHO €, Y€ METaJOACHAPUMEPUTE, OTJIOKEHH BBPXY NaMy4dHH
TEKCTUJIHM THKaHU 3ama3BaT aKTUBHOCTTA CH M BB3NPENsATCTBAT 00pa3yBaHETO Ha
O0MOo(pHUM IpU KOHTAKT C MAaTOTEHHU MUKPOOPTaHU3MHM, KaTo 10 TO3M HauWH MpUIaBaT Ha
TEeKCTWJIHUTE MaTepualld aHTHOAKTEpUATIHU U IPOTUBOI'bONYHU CBOMCTBA.



5. MsnomsBan e Enektponen mnapamarnuteH pe3oHanc (EIIP) 3a anmanu3 Ha ¢uHarta
CTPYKTypa Ha METaJOJEHAPUMEPU B TBBPIO CBHCTOSIHME, KAaTO € ONpEJENIEH THUIa Ha
KoopauHHpaHe Ha Mmonudunupanure c¢ 1,8 HapTUAMMHIHK (QparMEeHTH IEHAPUMEPHU
JUraHad KbM MeIHH HoHu. MHopMamusaTa OT Te3u M3CIICABAHUS MOXKE JIa TIOCIYKHU 32
00sICHsIBaHE HA MUKPOOMOJIOTUYHATA AKTUBHOCT Ha MEHUTE KOMIUIEKCH.

6. 3a mBpBM BT Ca CHHTE3UPAHU KBATEPHEPHM AaMOHHEBH COJIM Ha 3-3aMECTCHHU
OCH3aHTPOHOBU MPOU3BOJIHU C BUCOKA MUKPOOMOJIOTUYHA aKTHUBHOCT, KOSITO C€ 3ama3Ba
CJIe]] OTJIaraHeTO MM B THHBK MOJIMMEpPeH (GUIM OT MOJIHMIAKTHI WIH BBPXY TEKCTHIICH
MaTepual.

7. 3a mepBH THT MOHOMepHH 1,8-HadranMMuaHM TNPOM3BOAHM M JACHAPUMEPH ca
U3MOJI3BAaHU KaTO (POTOCEHCHOMIM3ATOPH 3a T€HEpHUpaHE Ha CHUHIJIETEH KHUCIOPOJ H
TSXHOTO MPUIIOKEHHE BHB (OTOAMHAMHYHA aHTHOAKTEpUaniHa Tepanus B Oopbdarta ¢ Bce
MO-HapacTBallaTa Pe3UCTEHTHOCT Ha MATOTEHHUTE MUKPOOPTaHU3MHU KbM MpUIaraHuTe B
KJIMHUYHATA MPaKTUKa aHTUOMOTULM. TAXHaTa akTUBHOCT C€ 3alia3Ba U CJeJl OTJIaraHeTo
UM BBPXY NIaMy4HU MaTepUAIIH.

8. CuHTe3wpaHW ca HOBM TENTUOUM C BKIIOYCHH (Giayopodopd © € H3CIeaBaHA
MUKpPOOHOJIOTUYHATA (AHTUMUKPOOHA M BUPOCOILIMIHA) UM aKTUBHOCT B Pa3TBOP U CJeJ
OTJIaraHeTO UM BbPXY IMaMYy4EH ILIarT.

1. CHUHTE3 HA HOBU ®J1YOPO®OPHU

1.1. IleneHaco4yeH cuHTe3 HA moauMepuupamu 1,8-nadpranumuanu dayopodopu

[Tonumepusupamure ¢uryopodopu ce moiaydaBaT dYpe3 HOAXOAdALla MoJIUGUKAIMs Ha
n3BeCTHH (QiryopodopH, Leisa BbBEKIAHETO Ha aKTUBHU T'PYIU B XpoMo(pOopHATa UM CHUCTEMA,
0e3 J1a ce MPOMEHST CIIEKTPAITHUTE UM CBOICTBA.

B Ta3u Hacoka ycuiieHo ce paboTu MO CHHTE3a Ha HOBU MoiMMepusupaiu ¢iayopodopw,
MPUTEKABalI KOMIUIEKCHH CBOWCTBA, KaTo (POTOCTAOMIIHOCT, MHTEH3WBHA (PIIyOpecleHlIUs U
BB3MOXKHOCT 3a JOIBJIHUTEIHH CTPYKTYpHU MOAM(DUKAIMM, LEJAlM BapupaHe Ha (PU3UKO-
XUMHYHUTE UM cBoMcTBa. CpaBHUTEIIHO HUCKaTa MOJIEKYJIHAa Maca, KOMIIAKTHAaTa MOJEKYJHa
CTPYKTypa M YCTOMYMBOCTTa Ha CBETJIMHA MpaBU NpPOM3BOJHUTE Ha 1,8-HadTamumuia
NPEINOYUTaHN MpeJ] OCTaHAIUTE KiacoBe (uIyopoopu 3a CTPYKTYpPHO MojaudUIMpaHe Ha
CUHTETUYHH MOJIMMEPH.

1.1.1. Cunre3 Ha HOBUH mnojuMepusupamm 1,8-nadpranumuanu ¢uayopodopu ¢ KbiTo-
3esieHa u cuns uryopecuenuus [2, 5-8, 10, 13-17, 20, 34, 36, 37, 39, 43, 45, 49, 51, 66, 71, 73,
84, 92, 96, 99, 140, 154]

[Tpe3 1992 r., ¢ nien mony4yaBane Ha (IYyOPECIEHTHU TOJUMEPH C YCTOMYHMB HA MHUTPAIUS U
pa3TBOpUTENH LBST U (IyOpeCUEHIHs, 32 MFPBU BT € BbBEACHA aJIUIHA TPyMa, CBbp3aHa KbM
UMUIHHS a30T€H aToM Ha |,8-Hadranumumara cTpykTypa U € oKa3aHO Y4acTHETO Ha Te3U HOBU
bayopodopr B CHOOTMMEPU3ANMOHHU TPOIECH C TPAAWIMOHHU BHUHWUIOBH M aKPUIOBU
MoMmoMepH. Hanmuunero Ha mbpBUYHA, BTOPUYHA WM TPETHYHA aMUHO rpyna npu C-4 atom Ha
HaQTAJICHOBOTO SAPO BOAM 10 H3ITBUBAHE HA JKBITO-3€JeHa (DIYyOpECICHIUS C pas3iInyueH
OTTEHBK W MHTCH3WBHOCT, B 3aBHCHMOCT OT MPUPOJATa U CTPYKTypaTa Ha aMUHO 3aMECTHTEITUTE.

[To-kbCHO OCBEH aimiHa rpymna, KbM XpoMmodopHara cucreMa Ha 1,8-Hadranmmuma, ypes
pa3IMYHU CHHTETHUYHHU MOJIXOIU Ca BBBEACHHU 3aMECTUTENH, ChIbPKAIIW MOJIUMEPU3IUPALIUTE
aKpWJIOBa U METaKpUJIOBa rpyna.



[Tonydyenu ca cepust HOBU 1,8-HadTamumugau (ayopodopu ¢ pazauyHH aJKWIAMUHO
3amecTtuTenu npu C-4 aroM, BapupailKu 110 TO3M HAYMH HIOAHCA U MHTEH3UTETA Ha M3JIbUBaHATa
¢Gnyopecuenus. 3a BbBEXJaHETO Ha ainkwiamMuHO rpyna B C-4 mo3uuus Ha XpomodopHaTa
cucTeMa ca U3I0JI3BaHH JIBa CUHTETHYHH M10/IX0/a:
* uykneoguino 3amecmeane na bpomen amom npu C-4 cbC CbOTBETHUTE aMHUHU. [Ipu TO3H
METOJ] PeaKLUsATa e MPOBEXk/1a B OPraHWYHU PA3TBOPUTEIH IIPU BUCOKU TEMIEPATypH U
U3I10J13BaHe HA KaTaJIn3aTOpH.
® uykneoguino 3amecmeane Ha Humpo 2epyna npu C-4 cbc CHOTBETHUTE aMHHU. llpu
CHHTE3a Ha nojJuMepusupaiiu ¢iayopodopu BHUCOKHTE TeMIepaTypd HE BHUHArM ca
OJIaronpuUsATHU MOPAAM BBb3MOXKHOCTTA 33 MHUIMHUPAHE HA TepMONOIMMepU3anus. 3a J1a
ce HaMmepsAT NO-OJarompusTHU YCIOBHMsS 3a IojyyaBaHe Ha 4-aMHHO3aMecTeHu-1,8-
HaQTaTUMHUJIHU TPOU3BOJHM OT HAC ca HAMEPEHHW HaAN-MOIXOASIIM YCIOBUS 3a
IIPOTUYAHETO HA HyKJIeo(puIHATa 3aMsHa Ha HUTPO C aMMHO Ipyla B cpela Ha
auMeTIIhopMaMuL IpH CTaiiHa TEMIIEpaTypa.
W3non3Baiiku Te€3W JBa METO/A ca CHHTE3UpaHu cepus oT 1,8-HadTamuMuaHu MpOU3BOIHH, TIPU
KOHUTO TOJIMMEpHU3HpaIaTa rpyrma € CBbp3aHa KbM UMHIHHS a30TeH aToM Wik B C-4 mo3umus.

3amensiiku amuHo rpynara B C-4 nmo3uuus Ha HadTaaMMUIHATA CTPYKTypa C aJIKOKCH
rpyna ca nosuydeHu QpuryopodopH, U3TbUBaAIIK TBbPAE AKTyaJHUTE OT MPUIOXKHA IJIEJHA TOYKa
CbEMHEHUS C BHOJIETOBAa U CHHS (iayopecueHuus. XHUIICOXPOMHOTO M3MECTBAaHE Ha
abcopOLMOHHUTE U (DIYOpECIeHTHM MaKCUMyMH M CMsHAaTa Ha I[B€Ta Ha M3JIbYBaHaTa
¢ryopecueHIys B CpaBHEHHE ¢ aMUHO 3aMecTeHuTe 1,8-HadTamTuMuIu ce ThIDKH Ha 1Mo-caaduTe
€JIEKTPOH/IOHOPHHU CBOMCTBAa Ha KHUCJIOPOJHUS aTOM B CpPaBHEHHE C a30THUS aTOM U OT TaM Ha
noJisipu3anusATa Ha XpoMoQopHaTa cucTeMa B pe3yiTaT Ha JOHOPHO-AKLENTOPHOTO
B3aUMO/ICIICTBHE.

[Tonydenn u wu3cienBaHU ca HOBM NPOM3BOJIHM Ha 1,8-HadTamumuna, W3IbYBAMKH
MHTEH3MBHA CHUHS (DIIyOpecleHIUs ¢ aJKOKCH TPy (METOKCH, eTOKCH U nponuiokcn) u ¢ N,N-
JMMETHUIaMUHOETHIIOKCH Tpyna B C-4 mo3uLus U aluiiHa rpyna, CBbp3aHa KbM aMHUHHS a30T€H
aToM.

BvB BpB3ka ¢ wu3cieABaHe Bpb3KaTa: CTPYKTypa-cBoilcTBa Ha 1,8-HadTamuMuaHu
MPOM3BOJIHU Ca CHUHTE3UpAaHH MOHOMEpHH |,8-HadTanMMUAHM TIPOW3BOAHM C PA3IUYHHU IO
MIpHUpOJIa 3aMECTUTEINN, CBbP3aHU KbM UMUAHMA a30TeH aToM wiu npu C-4 atom. Chlio Taka 3a
CUHTE3UpaHu U Ouc-1,8-HadTanuMuaHN NPOU3BOIHH, CBBP3aHU C BHITIEBOJOPOHA BEPHUTa KbM
WMHJIHUTE a30THH aTOMH, KaTo Ca BapUpaHU 3aMECTHTEIHWTE NMPHU BbriepomHus atrom B C-4
no3unys. CHHTE3UpaHU ca U CUMETPUYHU TPUIOAH ¢ OEH3EHOBO S/IpO B ChplieBUHATA U TpH 1,8-
Ha(TATUMHIU, CBEP3aHU Ype3 aMHUIHU BPB3KU C OEH3EHOBOTO SIJIPO.

1.2. CuHTe3 M CBOiicTBA Ha JMHelHU (uryopecuenTHu moaumepu [1, 3, 11, 13, 17, 22, 23,
32, 33, 35, 40, 43,4 8, 55, 58, 60, 62, 63, 66, 71, 96, 140]

[TomygyaBaHeTo Ha CTPYKTYpHO Moaudummpanu mnoaumepu ¢ 1,8-HadTanuMuau
¢bayopodopu € HOBO U MEPCHEKTUBHO HANpaBI€HHE BbB BPh3Ka C MIMPOKOTO UM HHOBALMOHHO
MIPUWIOXKEHUE BBB ,,BUCOKATE TexHOJOTMH . IIpm TAX mpouechT Ha CHHTE3 HAa MOJIUMEpa ce
chueTaBa C MpoIleca Ha OLBETSABAHETO MY W NpuaaBaHe Ha Quyopectennus. [1o To3u Ha4UMH ce
ChKpallaBa €JIWH TEXHOJOTMYEeH TMpolleC B CpPaBHEHHE C MEXaHUYHOTO BBHBEXKIAHE Ha
bayopodopuTe B MpeIBApUTEIHO MOIy4YEeHUTE mMmoiuMepH. [Ipy KOBaJEHTHOTO CBBHP3BaHE Ha



¢dyopodopute KbM OCHOBHATa MOJMMEPHA BEpHra, C€ MpPEeMaxBa BB3MOXKHOCTTA 33 TAXHOTO
MUTPHpaHe OT U KbM IOBBPXHOCTTA Ha MOJIMMEPA, KOETO € MPENNOCTaBKa 32 YCTONUUB TpUEHE U
Pa3TBOPUTENH LBAT U (pIryopecrieHIus.

KaTto OCHOBHM CTPYyKTYpHM MOHOMEPHU INpPHU CHUHTE3a Ha (PIyOPECLUEHTHUTE JIMHEHHU
MOJIMMEPH Ca M3CJIEJBAaHU AKPWIOHUTPUII, CTUPEH M METHWJIMETAKpUIAaT KOMTO Ca JOCTBIIHU
CYpOBUHH BBB BpbB3Ka C TIXHOTO LIMPOKO NPWIOKEHHE B TEKCTHIHATA W IJJACTMAcOBa
npomunuieHocT. OCBEH TOBa MPO3payHHUTE (PIyOPECHEHTHU CHIIOIMMEPH Ha METHIMETAaKpUiIaTa
U Ha CTHpEHa C€ M3MOJ3BaT BBB ,,BUCOKHTE TEXHOJIOTUH', ONTOEJIEKTPOHUKATA, JIA3ePHHUTE
TEXHOJIOTHH, B YCTpOMCTBaTa 3a ONTHYEH 3amuCc Ha MH(pOpMAaIys, Karo mpeoOpa3oBaTesid Ha
CJIbHUEBA €HEPrus 1 Jp.

Hamepenu ca Hail-nmoaxoAsiuTe YCIOBHMs 3a CHHTE3a HAa TaKuWBa IOJMMEPH, KAaToO €
0o0bpHAaTO BHUMaHHWE Ha KOHILEHTpauusTa Ha (ayopodopure Taka, 4ye Ja HE C€ NPOMEHST
CTPYKTYpHUTE U (YHKIMOHAIHUTE MM XapaKTepPUCTUKH, B CPABHEHUE CHC CHOTBETHUTE
XOMONOJIUMEPU. YCTAaHOBEHO €, Y€ INpU KOHIEeHTpauuud mnon 1%, BKIIOYBAHETO Ha
duryopoopute B mONMMEpHATA BEpUra HE IPOMEHS CBIIECTBEHO MOJIEKYJIHO-MAaCOBHUTE
XapaKTepUCTHKH Ha moiauMepuTe. ChIIO Taka 1o BpeMe Ha ChIIOJUMEPHU3AIHATa U B PE3YJITaT Ha
KOBAJICHTHOTO CBBp3BaHe Ha (QuiyopoopuTe HE HACTHIBAT CTPYKTYPHH M3MECHEHHUS B
xpomodopHaTa MM CHCTEMa, MOPaaAd KOETO TEeXHUTEe aOCOpOUMOHHM H  (IIyOpEeCIEeHTHH
XapaKTepUCTUKHM ca UJEHTUYHHU C TE€3U Ha MOJIyuyeHHUTEe (IIyOpPECLIEHTHH MOJUMEPH.

3a ObpBU BT KMHETUKATa HA XUMUYHOTO CBBbp3BaHEe Ha (uryopodopute B NOIMMEpHATa
BepUra € M3clie[iBaHa KOJOPUMETPUYHO, Ype3 U3IO0JI3BaHE I[BETOBATa pasjMKa Ha MOJHUMEpPHUTE,
MIPOMEHSIIA Ce C BpEMETO Ha MOJMMEpHU3alys.

1.3. Tlepudepna monudukxanus sHa IAMAM u IIIIA nenapumepn ¢ ¢payopodopu [38, 41,
46, 50, 53, 54, 56, 70, 72, 74, 75, 79, 83, 87, 89, 93, 95, 97, 98, 100, 103, 104, 107, 111, 116,
118-120, 131, 134, 137, 138, 142-144, 146, 153, 158-160, 162, 165, 173, 174]

KaTto HOB MOMEHT OT pa3BUTHETO Ha CHUHTETHYHATa paboTa ciiel] CUHTe3a Ha HUCKO-
MonekynHute 1,8-Hadranumuanu  ¢uayopodopu U nHHEHHHTE (IIYOPECLEHTHH IOJUMEPH,
JIOTUYHO BHUMAaHMETO HU Oelle HACOYeHO KbM CHUHTE3 Ha (hIyOpECIEHTHHM IEHIPUMEpH KaTo
HOBa (hopMa Ha opraHuzanus Ha nmonumepure. M3cnensanute nomu(amugoamun) (IIAMAM) u
nonu(nponmieHamun) (ITITA) nenapumepu nMaT MbPBUYHM aMUHO TPYNH B nepudepusita cu, ¢
BB3MOXKHOCT Ja B3auMmopeiictBar ¢ 1,8-HadTanoB aHXuUApUA U HErOBUTE HUTPO- U
Opomorpon3BoHU. Pa3nonokeHnTe B ChplLEBUHATA UM AMHUJIHU WM TPETUYHH aMUHO TPYIU
JaBaT BB3MOXKHOCT Moaudunupanute ¢ 1,8-HapTanmumMuaHu ¢uyopogopu Aa MNPOMEHST
CHEKTPAJIHUTE CH CBOMCTBA MPU Pa3INYHU BBHIIHH Bb3/IECHCTBUS.

3a mppBUM MOBT Kato (ayopodopu 3a MOIUPHUIMPAHETO HA Te3U JEHAPUMEpPH ca
u3non3Banu 1,8-HapTamUMHIHN TPOU3BOAHU. BaxHO CBOWCTBO Ha MoaM(UIUpaHUTE B
nepudepuara aeHapuMepu ¢ 1,8-HapTamuMuIHN XpOMOGOPH € YCHIIBAHETO Ha curHaia. ToBa
O3HayaBa, Y€ BCiKa XpoMo(oOpHa eTUHMIA IPOSBSIBA CAMOCTOSTENTHO CBOIiCTBaTa CH, KaTo
oOmust epexT Ha JAeHIpUMEpHaTa MOJEKyJa € cymMa OT HHIUBUAYyadHUTE (OTOPU3NUHU
cBOiicTBa Ha oOTAenHUTE Xpomodopu B Makpomoiekynata. VMeHHO Te3u edekT Ha
JIEHIPUMEPUTE HACOYBAT BHUMAHUETO KbM TIX MPH AU3aiH Ha (UIyOpECLEHTHUTE CEH30pU 3a
JETEeKIMsl Ha METaJIHU HOHM B 00JIaCTTa HA HUCKUTE KOHLEHTPALIUU.



Kakro mnpu ©Huckomonekyitaute 1,8-HadTaTuMHUIHN TPOU3BOAHM, Taka M IPH
JIEHIpUMEpPUTE € LiesecboOpasHo 3aMecturenure B C-4 mo3unus 1a ObAaT aMUHO, aJIKUIAMHHO
WIA aJKOKCH TPYIHU 3a Jla IposiBABaT (IyopecleHTHH cBoicTBa. C orjien u3cielBaHe Ha
Bpb3KaTa CTPYKTypa-CBOWCTBa 3a HykJeoduiaHata cyOCTUTYyLMsT Ha HUTporpymara ca
U3I0J3BaHU PA3JIMYHU 10 NPUPOAA I'bPBUYHM M BTOPUYHM aMUHHM. AHAJIOTMYHO HAa aMHUHO
npousBoguute, npu [IAMAM u IIITA nennpumepure, ca 1oJly4eHU HOBH JAECHJIPUMEPHU CHC CHHS
¢nyopecuennmst npu usnon3Bane Ha N,N-ImumeTniaaMHHOETAaHOJIAMHMH KaTO 3aMECTHUTEN B
cTpykrypara Ha 1,8-HadTanmumunuure diyopodopu. B T0o3u ciydail 3a mbpBH BT € M3MOJI3BAH
METOABT Ha YITPa3ByKOB CHHTE3, IIO3BOJIABAI NPOBEKIAHE HA pEaKUusATa TNpH CTalHa
TeMmIeparypa.

3a mbpBU BT 4-X710po-7-HUTpobeH30(dypazaH e u3non3BaH 3a nepudepHa MoaudUKaIUs
Ha nonunponwieH umuH (I1IIN) nenapumep ot Bropa reHepaius. B opraHuyHM pa3TBOPUTEIH
TO3U JEHJIPUMEp MMa HACUTEHO BT LBAT U U3JIbYBA XKBITO-3€J€HA (PIyOopecleHlus, YUSITO
WHTEH3MBHOCT CHJTHO 3aBHCH OT TOJIIPHOCTTA HA CpejiaTa.

C ornen m3cnenBaHe Bph3KaTa CTPYKTYpa-CBOIMCTBA, OCBEH TAX, KaTo (IryopodopH mpu
MOTUGHUIMPAHETO JCHAPUMEPHUTE 3a IBPBH BT Ca H3IMOJ3BaHW M 3-3aMECTeH OCH3aHTPOH,
aKpHUIUH, U KyPKyMHH, KOUTO U3TbYBAT XKBJITO 3€JI€HA M OpaHXeBa (HITyOpEeCICHITHS.

1.4. Tlepudepna moaudukamus HA CBPbXPa3KJIOHeHU mojuMepu ¢ 1,8-Hadramumuanu,
AKpPUIMHOBH M AaH3WiaHn exununu [109,116,124,127,135,148].

CBpBXpa3KIIOHEHUTE TNOJMMEPU Ca MAaKpPOMOJIEKYJIM C YHUKajdHa XUMHYHA CTPYKTypa H
CBOICTBa, HaMom00sBallM TE3W Ha ACHJIPUMEpPUTE, HO Ca 3HAYMTEIHO IO €BTHUHHU. TeXHUTe
OMOMEIUIIMHCKY TPWIOKEHHUS] TPEACTaBIABAT TOJISIM MHTEpeC M ca OOEKT Ha IIHPOKO
n3cnenBaHe. CHHTE3UpaHM M OXapaKTEpU3UpPaHM ca  CBPBXPA3KIOHEHU  IOJUMEDH,
Moau(ULIMPpaHU C aKPUIUHOBY, 1,8-HapTaIMMUAHU U TAH3WIHU (parMeHTH, KaTo NPy CUHTE3a €
U3MOJI3BaHa T.HAp. «KIMK» XuMusA. JlokazaHO €, 4Ye MNOoNMMEpUTE U3IbYBAT MHTEH3MBHA
¢yopecueHIHsl, KaTo LBETa 3aBUCH OT U3MOI3BaHUTE (iryopodopu.

2. KOMBUHUPAHE HA ®JYOPECHEHTHU CBEIUHEHHUSA B CBETJIMHHO
YCUJIBAIIU CUCTEMMU C ,AHTEHA” E®EKT [78,86]

basupaiiku ce Ha HaTpymaHus onuT mHpu nepudepHata moaupukamms Ha [TAMAM u
[IITA nenapumepu, Hue pa3pabOTHXME HOBH ChEIMHEHHMS Ha 0aza CIEKTpalIHO-eHepreThuyHa
KOHIEHTpUpaIlla CUCTEMa C OTJIMYHHU NMPUIOKPUBAIIU c€ aOCOPOIMOHHU U €MUCHOHHU CHEKTPH
(M3KyCTBeHa ,,CBETJIMHHA aHTeHa”). B Te3u cTpykTypu BB30OyXIamara eHeprus, mojiy4eHa MpH
abcopOuusATa oT ornpeesneHu XpoModopu, ePeKTUBHO Ce MpeHacs 10 Apyr XpoMohop, ydacTBalll
B ChlllaTa cucrema. Pa3paboTBaHeTO Ha TakMBa BHCOKO €(EKTHBHU CHUCTEMHU € HOBO HAy4YHO
NPEIU3BUKATENICTBO, T KaTO MHOIO acleKTU ce HyXKIasT OT MojoOpeHHe, KaTo u300p Ha
XpoMo(OpH ¢ MOAXOASIIO MPUITOKPUBAHE HA CIIEKTPUTE U Pa3NoIOkKEeHHE Ha EHEpTUHHUTE HUBA,
BHJIa Ha CBBp3BAIUTE 3B€HA U HauWHA UM Ha B3aHUMOJEICTBHE ¢ XpoMOpOpHUTE, CTpaTerusTa 3a
CHHTE3 M T.H. MapKUpaHETO Ha apXUTEKTypaTa Ha JICHAPUTHUTE ChbEIUHEHUS C (UIyOpPECLEHTHU
(dbparMeHTH, TpUTEkKaBaIld crenuaaHd (OTOPU3UNYHU CBONCTBA € €AMH OT HAYWHUTE 32
MOJIy4aBaHETO Ha (IyOpPECLIEHTHH JEHIPOHH, ChC CBOMCTBA, KOMTO MOTIaT /1a C€ peryjupar ¢ el



TSAXHATa ynorpeda Karo e(eKTUBHM aHTEHAa CUCTEMH CBhC CEH30PHU CBOIcTBa. B TO3mM ciyuait
kato (uayopodopu HHE 3a IBpPBUM BT H3IMOJA3BaxMe KOMOMHAIMA OT 4-eTokcu- U 4-
amHMHo3amecTeHu 1,8-HadTanumuau, CBbP3aHU B €HAa MOJIEKYJIa Upe3 aMUIHHU BPB3KH, KaToO €
noayyeH 99% eHeprueH TpaHcep OT €TOKCHM KbM aMHHO3aMmecTeHuTe ¢uryopodopu.
BpBexnaHeTo Ha peuentopeH (parMeHT 3a CBbp3BaHE Ha METaJHM HOHM KbM €JHA TaKaBa
CUCTEMA JIOBEIE [0 YBEIMYaBaHE YYyBCTBUTEIHOCTTA NpPHU ACTEKUMITa UM B CpPaBHEHHE ChbC
CHCTEMH, KOUTO He ca 0a3upaHH Ha aHTEHa e(eKTa.

3.  CHMHTE3 HA HOBU TPHA3WH CTUJIBEHOBHM ONTHUYECKHU W3BEJIUTEJM [4, 9,
19, 24, 25]

Onruueckute M30ETUTENN CEe HANOXKHXa KaTo e(EeKTHBHO CPEACTBO 3a IOCTUTaHE Ha BHCOKA
cTeneH Ha 0eyoTa, KOSITO HE MOXKE Jla Ce NMOCTHIHE 10 HUTO €IMH OT M3BECTHUTE METOIHM Ha
XMUMHUUYECKO u30enBaHe. BakeH Kiac cpeq TAX ca TPUA3UH CTHIIOGHOBUTE ONTHYECKU
n30eIUTeNIM, KOUTO C€ H3IOJ3BaT LIMPOKO B TEKCTHJIHATA M XapTHeHa uHIycTpus. Upes
crenyanHa Moaudukanus Ha XpUMO(pOpHATa UM CUCTEMA Ca BBBEIHU MOJIMMEPU3UPALIHN TPYIH
Y Ha TsXHa 0a3a ca MOlyYHUH MPO3PavHU CHHBO (PIIyopeclerpaliy MoJMMepH KaTo MOJMCTHPEH
U ToTUMeTWIMeTakpuiaT. KoBaJeHTHOTO UM CBBp3BaHE OCHTYpsiBa TpaeH Ha MOKpa oOpaboTa
epexr. OT CBIIECTBEHO 3HAUYEHHE IPU TO3M KJIac CHhEJUHEHHS € J00pOTO IO3HAaBaHE Ha
doropusnunuTe W (GOTOXMMHYHHTE WM CBOMCTBA, TMOpPaAM BB3MOXKHOCTTa 3a OBP3
M30MEpPU3AIOHEeH TIPOLEC B Pa3TBOP OT mpanc B yuc (GopMa M OT TaM BIOIIABaHE Ha
€KCIUIOATAlMOHHUTE UM XapaKTEPUCTUKU.

4. CUHTE3 HA 3-3AMECTEHMU ITPOU3BOJHU HA BEH3AHTPOHA [18, 21, 47, 52,
80, 102, 112, 123, 131, 132, 133, 141, 145 ]

benzanTpoHoBuTe Oarpuia ca Jpyr Kiac, (GpayopecueHTHH Oarpuiia, KOUTO M3IbUBaT B
IIMPOKa CIEeKTpajHa o0JIacT, KaTo B 3aBUCUMOCT oOT 3amecturenure B C-3 mosumus Ha
XxpoMmodopHaTa CUCTEMa, IBETHT Ha OCH3aHTPOHOBHUTE Oarpmia, MOXe J1a ObJe OT JKBJITO3ENICH
70 YEepBEHO-BHOJETOB. Te€3M CBhEIWHEHHs TMPOSBSBAT OTIMYHH IIBETOBH XapaKTEPHCTHUKH,
WHTEH3MBHA (IyOPECICHIHS U BUCOKA (DOTOCTAOMITHOCT B pa3TBOP U B TBBPJIO CHCTOSIHHE.

C ornen pasmmpsiBaHe BETOBAaTA TaMa W 00JIaCTUTE Ha MPIIIOKEHHUE OT HAC 33 IbPBU BT
ca CUHTE3HpaHHU HOBH:

® CBHEIMHEHWS C YABDKEHa CHUCTEMa OT CIpPErHaTH [BOMHM BpPB3KH B XpoModopHaTa
cucreMa Ha OCH3aHTPOHA, Ype3 BHBEXKJAHE HAa PA3IMYHO 3aMECTCHHM apOMaTHH sjipa,

CBBP3aHU KbM XpoModopHaTa cuctemMa rmocpectsom azomerunora (CH=N) rpyma.

® BOJOPa3TBOPHMHU OCH3aHTPOHOBHU MPOM3BOIHH C KBaTEPHEPHA aMOHHUEBA I'pyTa, CBhp3aHa
KBbM 3aMectuTels B C-3-mo3unus.
® CHUMETPUYEH TPHUIIOJ, ChABPXKAIl TpU OeH3aHTpOHOBU ¢parmenta u HeroBu Zn(Il) u

Cu(Il) komrekcu.

e [IITA menapumep OT BTOpa reHepanusi, MoauduUIpan ¢ 6eH3aHTPOHOBU (uryopodopu B

JIeHIpUMEpHaTa nepudepus.



5. U3CJEABAHE CEH30PHUTE CBOHCTBA HA HHCKO- U BHCOKO-
MOJIEKYJIHU 1,8-HA®TAJIMMHUJHU TIIPOU3BOJHU 3A JETEKLUS HA
METAJIHM MOHUM U IIPOTOHM [43, 46, 55, 66, 68,69, 71, 73, 84, 92, 164, 167, 168]

OntuyHKuTe CEH30pU ca (IIyOPECICHTHUTE BEIIECTBA ChC CEH30PHH CBOWCTBA
MPEJICTABISABAT KOMIO3UIIMS OT MOAXOMASIIO ChUYETAHH MOJICKYJIHH KOMIIOHCHTH, W3IBIHIBAIIN
KOHKPETHH JIOTUYECKU QYHKIMH. Te ca MyTTUKOMIIOHCHTHH CUCTEMH, ChCTOSIIHN CE OT CUTHAJICH
(dbparmeHT-duryopodop, perentopeH GparMeHT, KOUTO pas3lmo3HaBa U3CJICIBAHUS OOCKT M MOCT
CBBp3BAI JIBaTa KOMIOHEHTa. Te ca moa0paHu Taka, 4e PeaqTu3upaHeTo Ha BETPEIIHOMOJIEKYJICH
dbotounayuupan enektponen Tpanchep (PET) or penentopa kbM Quyopodopa na racu
¢dnyopecuennusaTa. B mpuchCTBHE Ha aHAIWT, KOWTO CEJIEKTUBHO B3aUMOJCHCTBA ChC
cBOOOIHATA EJICKTPOHHA JBOWKA Ha perenTtopa, GOTOMHAYIMPAHUIT CICKTPOHEH TpaHchep He
ce peanm3upa W (IyopecleHIUsATa Ha CHCTEMaTa CE€ BH3CTAHOBSIBA, KAaTO TO3M MPOIEC Ce
CUTHAJIM3Upa C MPOMSIHA B MHTCH3WTETA W/WJIM 1BeTa Ha (pryopecueHnusaTa. TakuBa CTPYKTYpH,
ChABPKAIIN CIIEKTPOHHO-NeuuTeH Xpomodop, Morar na BKIOYBAT WIA H3KIIOYBAT
(diayopecueHIMATa CH B TPUCHCTBHE HAa HOHM HA TPEXOJHU M TEKKH METAIU W IMPOTOHH,
HEYTPAJIHU MOJICKYJIM, KOUTO Ja OBJAaT HW3MOI3BAaHU KATO CEH30pPH 33 OTKPHBAHETO WM B
OKOJTHATA Cpe/ia U )KUBUTE OPTraHU3MHU.

[Tpe3 2001 r. 051X IOKaHEH OT €lIHa OT BOJCIIUTE CBETOBHM JabOpaTOpHH, 3aHMMAaBAIIH
ce ¢ Iu3aiiH, CHHTE3 U MPHUJIOKEHHE Ha CEH30pHM MosekynHu ycrpoiictBa (prof. Xuhong Qian,
Hanusu, Kuraif) 3a mpoBexkaaHe Ha CHbBMECTHM Hay4yHHM u3cieaBaHus. llenra Oeme ma ce
O0eMHAT YMEHHUsITAa HU B LIEJCHACOYEH Iu3aiiH W cuHTe3 Ha 1,8-HadTamumMua cbc CEH30pHH
CBOWCTBA, B CTPYKTypaTa Ha KOHTO ja ObJe BBbBEICHA MOJMMEPU3UpAIa Tpyma, CcJel KOeTo C
HEro Ja ObJie M3rOTBEH NOJUMEPEH XETePOreHEH CEH30p 3a METaJHW WOHHM M mpoToHH. Karo
pe3ysITaT OT T€3W CHbBMECTHH M3CIICABAHUS € CUHTE3UPAH IIBPBUAT MOJMMEPU3HpPAIl CCH30p Ha
6aza 1,8-madramumun, ¢ perentopen gparmeHt N,N-muMeTnnaMuHOETHIAMUHO TpyTa CBbp3aHa
KkbM C-4 atom..

Cnen 3aBpbinanero Mu B bwarapus, B MHcTtuTyTa mo monumepu Ha BAH 3amounaxa
IBPBUTE M3CJIEIBaHUs B 00JACTTa HA CEH30pHATA XUMUS B bharapus, ¢ KOeTo y Hac ce MOCTaBH
HAYallOTO Ha CHHTE3a M W3CJIEJBAHETO Ha PpA3IUYHU 10 TMPHPOAA CHEAUHEHHS, KaTo
(hIyopeclieHTHU MOJICKYJIHHA YCTPOMCTBA, 3aJBMKBAHH OT CBETJIMHATA, CITOCOOHHM J1a M3ITBIHABAT
CeH30pHU (PYHKIMM 4Ype3 MPOMsSHA B MHTCH3UTETa Ha (IyOpECIEHIMATa WIA IBeTa CH. TyK
MPOABIDKUXME U3CJICBAHUATA B Ta3W HACOKA, Karo CHHTe3upaxme |,8-HadTramumMumaHu
ChCIMHEHUSI ChC CEH30PHH CBOKMCTBA, ChHIbpKAIM N-METHIMHAIIEPU3NH, KATO PEICHTOPCH
¢parment. C orien pas3mupsiBaHE I[IBETOBaTa rama 3a mbpBU ObT Oemie usmomsBaHa N,N-
TUMETHJIAMUHOCTUIIOKCH Tpyna kKato penentopern ¢parment mnpu C-4, u3TbuBal] CHHS
(bayopecueHIusl.

W3non3BaHeTO HA BUCOKOMOJICKYJTHH BEIIECTBA 3a Au3aiiHa Ha (DIyOpecleHTHH CEH30PH
JlaBa BH3MOXKHOCT 3a ITOJTydaBaHe HAa MEXaHUYHO CTAOWIIHH XETEPOTSHHHM CEH30PH, KOWUTO Jia Ce
M3II0JI3BAT MHOTOKPATHO 3a Pa3linka OT ChOTBETHUTE HUCKOMOJIEKYJIHH TPOU3BOJIHH. OCHOBHO
NPEeJUMCTBO Ha XETEPOTCHHUTE MOJMMEPHH CEH30pH €, Y€ TE€ MOraT Ja C€ H3IOJI3BaT 3a
OTKpUBAHE Ha aHAJUTH BHB BOJHHU Pa3TBOpHU. Peanm3upaHeTo Ha MOTEHIMANA HA MOJIMMEPHUTE
CCH30pPH W3WCKBa Jla CE W3Cle[Ba BIUSHHETO Ha CTPYKTypara BbpXy (oTodmsndyauTe MM



CBOMCTBA, KAKTO M BB3JACHCTBUETO HA KOHKpETHATa Cpela BbPXY TE€3U IapameTpu. B Hammre
pa3paboTKU HHUE MOJYyYUXME CHIIOJIMMEPU Ha CTUPEH, METHIIMETAKPUIAT WM BUHMIKApOa3oll ¢
pa3IMYHM HUCKOMOJIEKYJIHH 1,8-HadTaluMHIHU CEH30pU 32 OTKPUBAHE HAa METaIHU HOHM U
IIPOTOHH BBB BOJHA CPEAA.

5.1. Moau(amupoamMuH) ¥ NOJU(MOJUNPONHUIEHAMUH) JIeHAPHUMEPH CbC CEH30PHHU
cBoiicTBa [63-65, 75, 77, 79, 82, 83, 85, 87-89, 91, 94, 97,123, 130, 131, 134, 142-144, 146,
147,152, 171,174]

Upes cneunanen au3aiiH ca cuHresupanu [IAMAM u [IIA nenapumepn, nepudepro
Mmoaudunupanu ¢ 1,8-Hapranumuaan dpparmedTH, chabpxkamu N,N-1uMeTniaMUHOETHIAMUHO
u N-metmnnunepusuHoBd U N,N-TUMETHIaMUHOETUIIOKCH PELIEITOPHU (PparMeHTH ¢ Orief
W3MOJI3BAHETO UM 32 JICTEKIUS Ha METaJIHH MOHU U MPOTOHU. Y CTAHOBEHO €, Y€ CBbP3BAHETO Ha
HAKOJKO 1,8-HadTanuMuIHN CEH30pHH (PparMeHTa B CTPYKTypaTa Ha e€Ha MoJIeKyja (TPUIIOAH
WIN JCHIPUMEPH OT Pa3IMYHU FeHEPAIi) MOBUIIIABA YYBCTBUTEIHOCTTA U CEJIEKTUBHOCTTA MIPH
JETeKIUsATa HAa METAJHM HOHM, B CpaBHEHHE C MOHOMEpHHTE 1,8-HapTaTUMHIHU CEH30pH
OnarogapeHre Ha HaIMOJIEKYJIHaTa CTpykTypa “@Diyopodop-moct-Penentop”.

C Te3u HOBM ACHAPUMEpPU C€ OTKPUBAT METAIHM WOHM B HHUCHK KOHIEHTPAIMOHCH
untepsan 10 + 107 mon/n. YcranoBeHo € yBenMyaBaHe HA M3IGUBAHATA (IyOPECIEHIHS
BCIIEAICTBHE Ha KOMIUIEKCOOOpA3yBaHETO Ha METAJHUTE WOHM C peUenTOpHHUTE (parMeHTH,
raceiku mo To3u HauuH (GOTOMHAYLMpPaHUS eeKTpoHeH TpaHcdep. 3cneaBan e MexaHU3MBT Ha
KOMIUIEKCOOOpa3yBaHe ¢ METalHM HOHU U MPOTOHH M € YCTAaHOBEHO, Y€ MpPU JIEHAPUMEPH C
pelenTopHu  (parMeHTH, KOMIUIEKCOOOpa3yBaHETO C€ OCBIIECTBABA IbPBOHAYAIHO B
ChpLIEBHHATA Ha JICHApUMEpHaTa MOJIEKYJia, IpU KOeTo (PIIyopeclieHIIUsATa Ce TacH U Cjell ToBa B
pe3yinTtaT Ha B3aUMOJEWCTBHE HA METAJHUTE MOHM C  pELENnTOpHUTE (parMeHTH
(bayopecueHIusATa Ce yBeIMYaBa.

Mopaudutupanust ¢ OCH3aHTPOH ACHAPUMEp € HM3IO0JI3BAH 32 OTKPHMBAHE HAa OMOTCHHU
anudaTHU aMUHU KaTO METHJIAMUH, TUMETUII aMUH ¥ TPUMETHII aMUH BB BOJIHU CPEJIH.

OcBeH M3MOJI3BAHETO HA JECHIPUMEpPUTE B pa3TBOP, OT HAC ca pa3pabOTEHH JIB€ HOBU
HAMpaBIIEHUS TIPU U3MOJI3BAHETO UM 32 JETEKIUs Ha METATHU WOHH U TPOTOHHU.

e 3a BpBU IIBT Ca M3MOI3BAHN TEKCTHUIIHU MaTEPHAIN KaTO HOCUTENN Ha ICHIPUMEPH CIIE]
UMOOMIM3UPAHETO UM BBPXY TAX. T€3M HOBM WHTEIUTCHTHH KOMIIO3UTHU MaTepHalld
MoraT Jia ce M3IO0J3BaT KaTo I'bBKABU XETEPOTeHHU CEH30pU 3a METaJHU HOHH, MPOTOHU
1 anudaTHU aMUHU BB BOJIHA Cpefa.

e 3a mppBu BT € usnonsBaHa [lobpxHocTHO Yceunena Pamanosa Criektpockomnus (SERS)
KaTo Obp3 CHEKTpaJeH METOJ, IPOCIesIBall JSTeKIMITa Ha HOHU Ha TeKKU U TPEXOTHU
metamu (Cd?*, As?*, Sh?*, AIF*, Pb?") upes IIIIA nengpuMep B KOHIEHTPALMOHEH
untepBan 5x10* + 1x10® mon/n B npuchcTBE Ha CPEOBPHU HAHOYACTHIIHM.

5.2. TekcTHJIHHM MaTepHaM ChC CEH30pHH cBoiicTBa (64, 90, 131)
[Ipe3 2006 r. myOnuMKyBaxMme MBPBUS XETEPOTCHEH TI'bBKAaB CEH30p Ha 0a3a TEKCTUIICH
MaTtepuai 3a OTKpUBaHE HAa METaJHU HWOHHU BHB BOJHU CPEIH, MU 00pabOTBaHE HA MOJIMAMHI-6 C

¢uryopecuenTHr neHapumepH. [lomydeHutre matepuany Osxa I'bBKaBH M MEXaHHUYHO CTaOWITHH
KOMIIO3UTHHU CEH30PHH CHCTeMH. Y cTaHoBeHO €, ue Co?*, Ni%*, Cu?*, Fe?* u Fe®* iionn o6pasyBar
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KOMIUIEKCH BBbB BOJHU Pa3TBOPU C JCHAPUMEPHUTE JMTaHAM KOETO TMOBUIIABA MHTEH3UTETA Ha
bayopecuenuaTa Ha miara mosede ot 80-90 mbTH.

I'bBKaB XeTepoOreHeH CEeH30p 32 OTKPUBAHE HA METAJIHU HOHU BbB BOJIHU CPEJIU € MOJIy4YeH
ype3 MoaudHIpaHe ¢ XJIOPALETUIXIOPHUI Ha TTAMYYCH TUIaT U KOBAJICHTHO cBbp3BaHe Ha N,N-
TUMETUJIaMUHOETUIaMUHO-1,8-Hadranumua kbM namydnua 1uiat. M3ciaenBaHo € BIMSHUETO Ha
pH BBpXy MHTEH3UTETA HA (PIIyOPECICHIIUATA HA TUIATOBETE, KOSITO CE YBEIUYaBa Kuceia cpefa,
KOETO Ce IBJDKM Ha NMPOTOHUpPAHE Ha PELENTOpHUS (parMEHT W CIHUpaHe Ha EJIIEKTPOHHUSA
Tparcdep ot perentopa KpM Guryopodopa. ObarpeHnTe TEKCTUITHA MaTePUAIIU Ca U3CICABAHH U
3a aereknus Ha MeTanHd WoHu kato Cu(ll) mmu Zn(Il) BBB BomHU cpeau, 4ype3 MpoMsHATa Ha
[[BETOBUTE XapaKTCPUCTUKU HA IIaTa, KAKBBTO € MOKa3aTels MpoMsiHa B orpakeHueto (AR%).
YcranoBeHo e, ye npu Hanmuue Ha Zn(Il) fionu, Ta3u npomsHa € 4 IbTH MO-TOJISIMA B CPABHEHHE
¢ Cu(Il), koero ce OBIKM Ha pas3lidyHAaTa KOOpPJAMWHAIIMOHHA CIIOCOOHOCT Ha JiBaTa MOHA U
KOH(pOpMalKsATa Ha JINTaH/1a B TBHP/IO ChCTOSIHHUE CIIE/] CBbP3BAHETO MY C TEKCTHIIHATA MAaTPHIIA.
YcTaHOBEHO €, Ye TO3U THIl XETEPOr€HEH CEHCOP MOXKE J1a CE M3I0JI3Ba MHOTOKPATHO.

buorenHuTre aMuHM ca Ba)XXHM OpPraHWYHU CBHEAMHEHMS, TPUCHCTBAIM B JKUBHUTE
OpraHU3MH M TPEJICTABIIABAT MOBUIICH MHTEPEC KATO OCHOBEH KIMHUYEH MEIMIIMHCKU aHAJU3.
Te ce ornenar mo Bpeme Ha OaKTepHAIHO pa3jiaraHe Ha HSAKOW XpaHH W 3aTOBa CIyXaT KaTo
WHAMKATOP 3a TSAXHATA CBEXKECTTa U TOAHOCT 3a KOHCYMAallWs, MOpPaJd KOETO OBP3UAT UM
MOHHMTOPHHT € OT pelllaBalio 3HAaYeHHE 3a MIPOBEPKa Ha KAa4eCTBOTO HA XPAHUTEITHUTE MPOAYKTU
Y TIpY KJIMHAYHATA METUITMHCKA JUAarHO3a Ha OINpPEeeICHH 3a00JsABaHus. B MHIyCcTpuUsiTa HIKOH
aMUHHM C€ IMOJlydaBaT KaToO CTPAaHMYHU MEXKIWHHU NPOAYKTH MPH CHUHTE3a HAa Ppa3IUYHU
OPraHWYHU CHCAWHCHUS, KOETO Hajlara WHIYCTPUAIHUS MOHUTOPHHI M 3aMbpPCSBAaHE Ha
OKOJTHAaTa cpefa.

3a HamMHUpaHe HA HAJSKIHU, €()EKTHUBHHA M TYYBCTBUTEIIHA CCH30PH 332 OTKPUBAHE HA aMUHU
3a TbpBU MBT € cuHTe3upaH nonumnponuieH umuH (III1IM) nenapumep ot BTOpa TeHeparus,
YUHUTO IMBPBUYHHA aMHUHO TPYIHU ca Moaudunupanu ¢ GpryopeciieHTHH OCH3aHTPOHOBU €TUHUITH.
C Hero e obarpeH miaT OT BUCKO3HAa KOMpPHMHA. 3aKpemBaHETO My Ha TMOBBPXHOCTTAa Ha
TEKCTUJIHATA MaTpHUIla C€ OCBIIECTBABA TJIABHO IIOCPEACTBOM  BOJOPOJHH BPB3KU MEXIY
aMUJHaTa W BTOPUYHHTE aMHUHO TPYNU C XHJIPOKCHIHUTE TPYNd Ha I[EIYJIO3HUTE
MakpomoJiekynu. M3cnenBana e u crnocoOHOCTTa Ha TEKCTUIIHUS MaTepual J1a OTKpUBa aMOHSIK U
anudaTHU aMHUHU KaTo, METHIAMUH, AMUMETUJIAMHH M TPUETWIAMHUH BBB BOJIHU Cpeld U €
YCTAaHOBEHO MHOTO J1I00pa CEH30pHa AaKTHUBHOCT CIHPSMO TPUETWIAMHH KaTO TpaHHIAa Ha
otkpuBane € 30 ppb. B To3u cnyuaii nuHeHHUAT 00XBaT 3aBUCH OT BUJa Ha aMUHA U € B 00JacTTa
pmol/L. YcraHoBeHO e, ue B MPUCHCTBUE HA MEIHU M IMHKOBU WOHU O0arpeHust BUCKO3EH IIaT
racu (hJayopecleHIusATa C1, KOETO o IMPaBH MOJIXOSAIL KaTO XETEpPOreHEH CEH30p 32 OTKpUBAHE
Ha Te3u OHU BBHB BOJHA Cpela.

6. MPUJOXEHUE HA HUCKO- U BUCOKOMOJIEKYJIHU ®JIYOPO®OPHU B
TEYHO-KPUCTAJIHU CUCTEMM [12, 27, 31, 42, 44, 52, 57-59, 61]

Crnen mon30TBOPHO CHTPYJIHUYECTBO C Tpymnara Ha npod. bayman, ot [lonuTexHukara B
[To3nan, Ilomma, mpe3 1995 r. 3a mbpBu mbT B bbarapus 3amodyHaxMe H3CIIEIBAHETO Ha
(bITyOpeceHTHH TEeYHO-KPUCTAIHA CHCTEMH OT THIA “‘TOCT-Xa3sWH’, BbB BPB3KA C TIXHOTO
MOTEHLIMATHO TNPUIOKEHUE B €JIEKTPO-ONTUYHUTE JUCIUIEH, pabOTely B aKTUBEH U MAaCHBEH
pexuM Ha paboTa. BriltouBaHeTo B TaKMBa CUCTEMU HAa MOJAXOASALIN (IIyOPECHEHTHU JUXPOUYHU
Oarpuia BOAM 10 MOA00psiBaHE KOHTpAcTa Ha M300pakeHHE W BI'bJia HA BIKIAHE U € €HA OT
NPUOPUTETHUTE U3CIIEIOBATEIICKH 00IacTH.
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Ycunusta Ha U3CNeBaHUATA HU B TOBAa HampaplieHHe Osxa (pOKycupaHd B THPCEHETO Ha
HOBU JIMHEMHM W IUJIaHAPHU AUXPOMYHM Oarpuiia ¢ MHTEH3MBHa (iyopecleHuus, ¢ ao0pa
Pa3TBOPUMOCT M OPUEHTAIUS B TEUHO-KPUCTATHUTE MATPHIIH.

[Tpennoxena Geuie cepust HOBU 1,8-HadTanUMUIHI TPOU3BOIHH C JKBJITO-3€JIEHA U CHHS
¢bayopecueniuss. C  orjex mnogoOpsiBaHe IJIaHAPHOCTTa Ha ,,[OCT MOJIEKYJIUTEe Osixa
CHUHTE3UpaHu HOBM 4-anunamuHo-N-apui-1,8-nadranumuann Garpuia ¢ pa3iudyHu 3aMECTHTEIH
B apUJIHOTO SIAPO U U3CICABAHHU TEeXHUTE (DYHKIIMOHAIHU CBOMCTBA B TEUHO KPHCTATHU CUCTEMH
OT TUIA “TOCT-Xa3siuH’.

3a mppBU TBT € H3CIEIBAHA BB3MOXKHOCTTA 32 MPHIOKEHUETO Ha 3-3aMECTEHHU
OCH3aHTPOHM KaTO AMXPOWYHM Oarpuia B ,,[OCT-Xa3sUH~ TEYHO-KpUCTAIHU cucTemu. [Ipu te3u
XpoMO(OpHH cHUCTEMH, ABIrata OC Ha MOJIEKyJaTa ChBIaJa C BEKTOpa Ha aOCOpOIMOHHUS
MPEXOJ€H MOMEHT, KaTO MHOTO BHCOKO JMXPOMYHO OTHOIICHHE € HaOJIIoAaBaHO MpH
a30METHHOBHUTE MPOU3BOIHU Ha OeH3aHTpoHA. OCBEH TOBa TE3U MPOU3BOJHU MMAT MHOTO J00pa
pPa3TBOPUMOCT B TOJIIMa YacT OT TBPrOBCKUTE TEUHM KPUCTAIU U OTIUYHH IIBETOBH U
(bTyopeceHTHH XapaKTepUCTHKH.

Pesynrature ot u3ciaeaBaHUATa Ha BCUUKU Te3U Oarpuiia mokasaxa, 4ye OpHeHTAIUATa UM
B TE€YHO KpHUCTaJHATA MaTpUIla HE BJIUSE€ HETAaTUBHO HA EJIEKTPO-ONTHYHHUTE CBOWCTBA U HE
necTabuinm3upa Temreparypute Ha (a3oB Mmpexoa Ha TEYHUS KPUCTA TPH Mpexoja OT
HEMaTH4YHa B U30TpoIHa (a3a.

3a mppBH BT ca u3noia3Banu [IAMAM nenapumepu, cbhabpxamu 1,8-Hadramumuaau
bayopodopHu eauHULM B niepudepusita UM KaTo TOCT MOJIEKYJIH B T€UHO-KpHUCTAIHA MaTPHIIA.
Bucokara monmapna abcopOupyeMocT W JOOpHTE I[BETOBH IOKa3aTeNd HAa TE3W ICHAPUMEPH
MO3BOJIABAT T€ JIa OBJIAT U3IMOJI3BAaHU ¢ KOHIeHTparws moa 0.3% cripsMo TeUHUsT KPUCTAI, KOSATO
€ MO-HUCKAa B CpaBHEHUE C HUCKOMOJeKkynHute 1|,8-Hadramumunu. IlokazaHo e, 4ye BBIPEKH
Pa3KJIOHEHATa CH CTPYKTYpa IACHIPUMEPHUTE MOJIEKYJIU C€ OPUEHTUPAT U TPEOPUEHTUPAT MHOTO
no0pe B TEeYHO-KpUCTAJTHATA MAaTPHIIA IO BIMSHUE HA MPUWIOKEHO BHHIITHO €JIEKTPUYHO TOJIE.

[pyro Ba)xHO HampaBJIeHHE B H3CJIE/IBAHE HA TE€YHO-KPHCTAIIHUTE CHUCTEMM ca T. Hap.
MOJIUMEP-TUCTIEPTUPAHA  TEYHO-KPUCTAIHU cucTeMu. [lpu TIX TeyHHTe KpHUCTaau ca
JTUCTIeprUpaHd B mojuMmepHaTa MaTtpuna. C oryiel H3MON3BAaHETO HAa TAaKUBAa KOMITO3UTHH
CHUCTEMH KaTO MOJMMEPHU MATPULIM Ca M3CIIEBAHU MPEABAPUTEIHO CUHTE3UPAHUTE MPO3PAYHU
(byopecieHTHH TTOJIUMEPH.

3a IbpBU BT Ca NMPEAJIOKEHU BUCOKOMOJIEKYIHH (hiryopodopu (ChIIOIMMEPH HA CTUPEH
WM Ha MeTwiMetakpwiatr ¢ 1,8-Hadramumuaau (iryopodopr) CbC CHHS U C KBITO- 3€JieHa
(bayopecueHIus, B KOUTO € AUCTIEPTUpaH HUCKOMOJIEKYJIEH TeueH KpucTail. B To3u cioyuyail He e
HE0oOXOMUMO M3MOJ3BaHE HA MAUXPOWYHH Oarpuia, ThH KaTo Ta3W pOJs HUBIBIHIBAT
¢bayopodopute, CBBp3aHM KbM TMOJMMEpHATa BepUra. YCTAaHOBEHO, € ue IMpH TaKuBa
JBYKOMIIOHEHTHH CHUCTEMH HE C€ TMPOMEHAT JApPACTUYHO CIEKTPAaJHUTE CBOWCTBA W
TeMIepaTypuTe Ha (a30BUTE MPEXOAH HA TEUHUS KPUCTAIL.

7.  CHMHTE3 HA KOMILJIEKCH C IPEHOC HA 3APSIJIA [67, 81, 125]
B MOCJIICAHUTC I'OJUHH, ITIOJIYUYaBAHETO U U3CJICABAHCTO HA KOMIIJICKCHU C IIPCHOC Ha 3apsij

€ HOBa M aTpakTHBHA O0JIaCT 3a HAay4yHU M3CIIEJIBAHUS BHB BPH3KA C TAXHOTO MOTEHIHUATHO
MPUJIOKEHUE MPU U3paboTBaHe Ha (POTOBOITAMYHU CIBHUEBU KJeTKHU. [lpyra uHtepecHa obmact
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Ha WH3CJelBaHE € TIXHaTa MHUKPOOMOJOTMYHA AKTHBHOCT CHPSMO pa3IUYHU [0 MpHUpOJa
MaTOrC€HHU MUKPOOPTaHU3MH.
B®B Bpb3Ka ¢ Te3W HOBH OOJIACTH HHE CHHTE3UPAXME W M3CIICIBAXME HOBU KOMIUICKCH C
MPEHOC Ha 3aps, Ha Oaza:
® HHUCKOMOJEKYJIHH aMHHO M aJKOKCH NPOM3BOIHM Ha 1-8-HadTamumuy,
® JIeHJApPUMEpH, ChabpKaimu 1,8-HadTanumuay B nepudepusra cu;
e 3-3aMeCTCHHM OCH3aHTPOHHU.
Karo akmentopu ca wusmonsBanu ioxa, merannu iouu (Cu(ll), Zn(l), Ni(ll)), 4-
amuHO(eHoI, 4-MeTundeHnon, 4-HuTpodeHo, MMKPUHOBA KUCETUHA U JIP.

8. IN VITRO MUKPOBUOJIOTUYHO WU3CJEJIBAHE HA HOBU CBHEJIWHEHWSI,
JEHAPUMEPHH, BJIAKHECTH H JAPYI'M IIOJIMMEPHHU MATEPHAJIUN.
AHTUBAKTEPUAJIHA ®OTOAUHAMHNUYHA AKTUBHOCT [99,102, 107, 108, 110-
114-122, 124, 126, 128, 132, 134, 136, 137, 146, 152, 153, 156, 158, 160-162, 167, 173, 174]

WNudexnro3nnTe 3a001s1BaHUs ca CpeJl BOACIIMTE MPUYMHM 32 CMBPT B CBETOBEH MaIal.
[lpe3 mociemuure TOMMHM ce HaOmogaBa JwIca Ha €(QEKTUBHOCT HA W3MOI3BAHUTE B
KJIMHNYHAaTa IIPpaKTUKa aHTI/I6I/IOTI/IIII/I mopaau HapacTBalmlaTa PE3UCTCHTHOCT HA MATOICHHHUTC
MHUKpPOOPTaHU3MH KBbM TSAX, KOETO BOJHM O TPYAHO JICYUMH HHQEKIHMH, PE3UCTCHTHH KbM
aHTUMUKPOOHM cpencTBa. To3u BHI MH(EKIHH C€ TpEeBbpHaXa B €lHA OT Hail-CEPHO3HUTE
NpUYMHE 32 CMBPT B CBETOBEH Mam@ad M cera cMe Ha BT Ja HaBIe3eM B T.Hap.
NOCTaHTHOMOTHYHA epa. ETo 3amo pa3npocTpaHEeHHETO Ha PE3UCTEHTHH U OCOOCHO Ha
MYJITHPE3UCTEHTHU MHUKPOOPIaHM3MH C€ TMPEeBbpHa B CEPHO3HO NPEAM3BHKATEICTBO 3a
JIEYEHUETO Ha TPUUYMHABAHUTE OT TAX 3a00JisABaHUS, KOETO Hajara pa3paboTBaHETO |
BbBEXKJAHETO B KIMHMYHATa TMpakTHKa Ha HOBU BHCOKOE(EKTUBHH CpEACTBa C
MUKpoOuosiornyHa akTuBHOCT. OT Jpyra cTpaHa, 3a Ja ce Boau edexktuBHa Oopba c
aHTUOMOTHYHATAa PE3UCTEHTHOCT, TPsIOBa /1a ce paslIMpH pa3dOUpaHETO 3a TOBA MHOTOCTPAHHO
SABJICHHUE, KAaTO C€ H3ACHAT OCHOBHUTC MCXaHU3MHU U BSaHMOHeﬁCTBHH MCXKOY 6aKTCpI/II/ITe nu
aHTUOMOTHIIMTE, KAKTO W HAYMHBT W BUIBT Ha mpwiaranute aHtuOuotuim. Ilopanm ToBa
THPCEHETO Ha HOBU CTPATETHH 3a CIMpaHe Ha HAPACTBAHETO HA AaHTUOMOTHYHATA PE3UCTEHTHOCT
€ OT pellaBall0 3HAYeHHWEe HE caMO 3a KJIMHWYHATa MpakTHKa, HO M 3a NOoJoOpsBaHE Ha
Ka4€CTBOTO HA XMBOT HaA MAMCHTHUTC U HA JIMIIATa, KOUTO CC I'pHKaT 3a TAX B CBETOBCH Mama6.
BbB BpB3Kka ¢ TOBa mpenu MeT TOAuWHHU, ChbBMECTHO ¢ MHcTuTyTa o mukpodbuosorus ,,Credan

Amnrenos”“ "Ha BAH, ume 3amounaxMe 3agba004Y€HH M CHUCTEMATUYHH  H3CIEABaHUS Ha
MUKpOOMOIIOTUYHATA AKTUBHOCT HA HOBHM  HUCKOMoNeKynmHH 1,8-Hadramumunau
OCH3aHTPOHOBU MPOU3BOHH, C Pa3IMYHA XUMHYHA CTPYKTypa M CIel TIXHOTO CBBbpP3BaHE KbM
Pa3KJIOHEHUTE W 3BE30BUJHU (JIEHIpPUMEPHH) moiuMepu. lIpenuMcTBO Ha mMOCHEIHUTE €
roJeMusT Opoil (PYHKIIMOHATHU TPYMH, KOETO MO3BOJIIBA CBBP3BAHETO HA PA3NUYHU BEIIECTBA
(HUCKOMOJIEKYJTHU OWOJIOTUMHOAKTUBHU BEIECTBA, METAJIHM WOHW, HAHOYACTHIM) B €IHA
Mosiekyna. [lo To3u HaymH aHTUMHKpoOHaTa €()EeKTHBHOCT HApacTBa, a TOBa IO3BOJISABA IIO-
n00Bp KOHTPOJ BHPXY MPOIECUTE Ha OaKTEpHaIHA PE3UCTECHTHOCT U 00pa3yBaHEe Ha OMO(UIM.
[Ipenu3BUKaTEICTBO B HW3CIEABAHMUATA € JIa C€ IMOCTUTHE TOAXOMsIAa OWOIHMIHA aKTHUBHOCT,
KOMOHMHHpaHa ChC CTAOMITHOCT MPH YCJIOBHUS Ha yIoTpeoda.

Kato HOBOCT B Te3u H3CieABaHUS € U HU3MOI3BAHETO METAJIOJACHAPUMEPU U METAJIHU
KOMIUIEKCH Ha HUCKOMOJICKYJIHU ChEMHEHUS, BKIIFOUBAIINA HSIKOW OWOJIOTUYHO BaXKHU METaTHH
tiorn kato Cu(Il), Zn(Il) wiu Ru(Il). JoOpute ceHzopHH cBoiicTBa Ha Momudwuirpanure ¢ 1,8-
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HadTanmumugHuTe pon3BoaHn Ha [IAMAM wu IIITA nennpuMepu B pa3TBOpP U BHPXY TEKCTHIIHU
MaTepualld, JajzoxXa OCHOBaHME JAa ObJaT IOJYy4Y€HH M M30JMpPaHU B TBBPAO CHCTOSHHE
METaJHUTE MM KOMIUIEKCH C Te3u HOHU. MeTanoJeHIpuMepure ca HOBO M IMEPCIEKTHBHO
HarpaBieHue B 0opbara ¢ pe3sMCTEeHTHH MUKPOOPTaHU3MH, OCOOEHO MpH MAIMEHTH C HaMalleHa
MMYHHa 3alluTa.

YcTaHOBeHO €, Y€ aHTHMMUKPOOHOTO JEHCTBHE Ha MACHAPUMEpPUTE C€ IbIDKH Ha
CIOCOOHOCTTa MM Jla Ce CBBp3BAT C OakTepuaiHaTa KJIE€ThbYHA IMOBBPXHOCT, HapyIIaBalKU
nepMeadbuiaMTeTa M IEJIOCTTa Ha MeMOpaHata. B 3aBHCMMOCT OT KOHIEHTpamusTa Ha
JICHAPUMEPHUTE OHOoUUaAM MeMOpaHHaTa MPOMYCKIMBOCT MOXKE Ja ObJe NpOMEHEHA WM
HaIlbJIHO JIe3UHTErpupaHa. BiiitouBaHeTo Ha HaQTANTUMMIHU E€IUHULIU B CTPYKTypaTa Ha
[TAMAM u IIIIA nenapumepute AONpHUHACS 32 YyBeJIMYaBaHe Ha XUIApOo(dOOHUTE CBOMCTBA,
KOETO YJIECHsBAa B3aUMOJIEMCTBUETO M IPEMHUHABAaHETO MM Ipe3 BBHIIHATa MeMOpaHa U
CBHOTBETHO JI0 [TOBHIIIABaHE HA aHTUMUKPOOHATa aKTUBHOCT.

[TonyyeHnte MHUKPOOHMOIIOTMYHM  PE3YJITAaTH TI0Ka3axa, 4Ye HOBOCHHTE3UPAHUTE
JICHIPUMEPH OKa3BaT IMO-CHJICH TOKCHYEH eQeKT CIpsMo [ 'paM-TIONOKHTETHHUTE OaKTepuw,
OTKOJIKOTO crpsiMo ['pam-oTpuLIaTETHUTE, KOETO C€ IBbJDKM Ha pPas3jIMKUTE B CTPyKTypara Ha
KJIeTbYHATa CTEHA Ha JBaTa TUMNA OaKTEpUAJIHU KJIETKH. YCTAaHOBEHO €, Y€ JCHIPUMEpHUTE
NpUIaBaT aHTUMUKPOOHU CBOMCTBA HA TEKCTHIIHM ThKaHW W MOJMJIAKTUIAHU ThHKU (puimu, cien
00pabOTBaHETO UM C THX.

MeranoaesapumepuTe MOrar Jia arperupar u aa ooOpasyBaT HaHOpa3MEpHU (DUIMU BBPXY
TEKCTWJIHUTE NOBBPXHOCTH MPU Pa3IMyHU B3aUMOJEHCTBHs. B To3u ciaydail aHTUMHKPOOHUST
e(eKT Ha ThKaHUTE MOXKe J1a Ob/ie MOBIHSIH OT HAKOJKO (DakTopa, KaTO MEXaHWYHO 3a/IbpXKaHe
Ha MUKPOOHM KIJIETKM BBPXY TbKaHTa B 3aBUCHUMOCT OT IOBBPXHOCTHaTa MoOp(oJIorus;
pasmpeneneHre Ha aHTUMUKPOOHUS MaTepual BbpXY TEKCTHJIHATa MOBBPXHOCT; U3MEHEHHUE Ha
xuznpodobHaTa/xuapoduinHa Mpupoia Ha ThKAHUTE, KOETO MOXKE Jla MOBJHUSE Ha CTENEHTa Ha
KOHTAaKT Ha MUKPOOHMSI HHOKYJIYM C ThKaHTA.

MukpoOnonoruuHusaT edekr Ha o0paboTeHuTe ¢ OMOJIOTMYHO AKTHBHU BEILECTBa,
NaMy4YHHM THKaHM C€ JBJDKU TJIABHO Ha NMPEKHUs KOHTAKT ¢ MHUKpOOHUTE KIeTKH. MukpoOHaTa
a/JIxe3usi KaTo MbpBa CThIKA MpU 0Opa3zyBaHeTo Ha OmoduiaM Moxe na ObJle OrpaHHYeHa Ypes
B3aUMOJICHCTBHE Ha JCHIPUMEPHUTE OMOLMIM C KJIEThYHATa MOBBPXHOCT WU C HOHH, KOMTO
CTUMYJHMpAT MUKpOOHaTa aJIXe3usi, B pe3yJITaT Ha KOETO C€ MPOMEHST CBOMCTBATAa Ha KJIEThYHATA
CTeHa W ce TNpeJoTBpaTsiBa MHKPOOHOTO NPUKpPENBaHE. YCTAaHOBEHO €, Y€ H3CIeJBaHHUTE
JNEHAPUMEPU HMHXUOMpAT CeKpelusiTa Ha HW3BBHKIETHYHU OUOMOIMMEpPH, KOETO BOJIU [0
OTJIEJISIHETO Ha KJIIETKUTE OT MOBBPXHOCTTA HA MaMYy4YHUS IUIAT.

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

e CuHTe3upaH € HOB Tpumoj Ha 0a3a OensantpoH u HeroBus Cu(ll) kommiekc c
HMIPOKOCTIEKThPpeH MukpobuonorndeH npodui. Cu(ll) xomruiekc mokassa MHOTO 100pH
aHTHOAaKTepUaJIHU CBOMCTBA M Clie]] OTIAaraHeTo CH BbPXY MaMydeH IJiaT. 3HAYUTeTHOTO
notuckane B pasButueTo Ha A. Johnsonii m E. Coli mpenmonara mnoTeHIMATHOTO
NPUIOKEHNE Ha TOJIy4YEHHUs] MaTeprall KaTo aHTHOAKTepUaiHa peBpb3Ka MpU TPETUPaHE
Ha XpOHUYHH paHH.
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e l3nonsBaH € W APYr MEXaHU3bM 3a BB3ACHCTBHE BBPXY PA3BUTHETO HA NMATOTCHHUTE
MHUKpPOOpPTraHu3Mu. B To3u ciydail CheIMHEHHATA, ChIbPKAT KBAaTEpPHEPHA aMOHHUEBA
rpymna.

e 3a mBpPBM BT KBAaTEPHEPHH CBEAMHEHUS ca BKIIOYCHH B CTPYKTypara Ha
BJIAKHOO0A3yBaIlUs MMOJUMEP MOJMIAKTH, KaTO 110 TO3M HAYUH CE ChUETaBa IIBETOBUS C
MUKPOOHOIOTUYHHSA (EKT.

Cpuolo Taka 3a IIBPBH BT € U3CICIBAHA MHUKPOOHOJIOTMYHATA AaKTUBHOCT Ha 4-
HUTpoOeH30(pypa3an. PesynraTure mokazaxa no0pa aHTUMHUKPOOHA aKTHBHOCT Ha JICHApPHMEpa
cpernry B. cereus u A. johnsonii u ymepena akTuBHOCT cperty P. aeruginosa.

3a mBpBH BT € M3CJIC/IBAHA aHTHOAKTEpHAIHATA AKTUBHOCT HA KOMIIO3UTEH MaTepHall

HAHOYACTUIIM OT OapueB XxekcadepuT-XxUAporeyi-naMydyeH IUIaT Cpeuly rpamM-OTpHULIATeIHH
oakrepun E. coli u P. aeruginosa. [lomydenure pe3ynraTu moka3BaTr J00bp aHTUMHKPOOCH
e(eKT U cpelry BaTa naroreHa.

YcraHoBeHO e, d4e aHTHOaKTepHajiHaTa AaKTHBHOCT HA KOMIIO3UTHHUTE MaTepHaH
CpeObpHH HAHOYACTHIIM-XHUAPOre-nmaMmyueH tiat cperry E. coli m A. Johnsonii 3aBucu ot
KOHIIEHTpALUATa Ha CpeObPHUTE YaCTULIM U OT BUJA Ha u3cjeaBaHuTe nmarorend. HabmogaBana
€ BUCOKa aKTHBHOCT U Cpellly JBaTa BHUJa I[amMa, HO IIBJIHO MHXUOUPAHE € OCTUTHATO cpemry A.
Johnsonii. ToBa ompenens BB3MOKHOTO TNPHIOKEHHE HA IMOJYYCHHTE MAaTEPHAIH KaTo
aHTHOAKTEepUAHU MTPEBPH3KH 32 pPaHU.

Kommo3uTHuTe Marepuand HAHOYACTHLIM OT HUHKOB OKCHI-XHUAPOTEN-TIAMy4YeH IUIaT
CBIIO TPOsBSBAT 100pa MHXKMOUTOpHA akTUBHOCT cpenry A. Johnsonii. Copsimo P. aeruginosa ce
Habo1aBa no-ciaba MHXUOUTOpHA akTUBHOCT. [Ipu TecTBaHe B TeyHa cpella ChIIMTE MOCTPU
BOJIAT JI0 3HAYMTEIHO WHXHOMpaHe pacTexa Ha P. Aeruginosa, choTBeTHO 0K0J0 62% u 81%.
CrenoBatenHo HacThIBa udy3us Ha HaHodacTHUUTe ZnO OT MOCTpHUTE B cpenara. B pesynrar
HaHOYACTUIUTE C€ MpPUKpPENBaT KbM KJIETbYHATa MOBBPXHOCT M NPOHMKBAT B KJEThYHATA
MeMOpaHa, HapyllaBakd HEWHHUTE (YHKIUH, KOETO BIOCJIEJICTBHE BOJAM 10 HMHXMOUpaHE Ha
KJIEThYHUS PACTEX U B KpaifHa CMETKa JI0 KJIEThYHA CMBPT.

3a mppBM NBT ca U3MNO0A3BaHM (oroakTuBHU 1,8-Hadramumunu, JeHApUMEpU U
MCETAJIOACHAPUMEPHU KATO HOB KJIAC AKTHBHU CHCTABKH 3a I'CHEPHUPAHC HA PCAKTHUBHU KHCJIOPOAHHU
BUJIOBE MpU OONBbYBAHE CBHC CIBbHYEBA CBETIIMHA W Ca MPWIOKCHH BBHB (OTOIMHAMHUYHA
aHTHOAaKTepHaiHa Tepamus. | eHepHpaHeTO Ha CHHIVICTEH KHUCIOPOJ OT TAX € M3CIIEABAaHO 4Ypes3
00pYBaHe ChC BUIMMA CBETIIHHA, upe3 HomomerpuueH meron. Llenta e ga ce mpeogonee Bce To-
HapacTBalllaTa YCTOMYMBOCT Ha OaKTepUMTE KbM INpHIAraHUTe B MEJMIMHCKAaTa MpaKTHKa
aaTHOMOTHIIM. [loCTHTHATOTO MHOTO MOOpO WHAKTUBUpPAHE HAa OAaKTEPHUAHUS PACTEX, KAKTO H
NPEIOTBPATSBAHETO HA BB3MOXKHOCTTA 3a oOpa3yBaHe Ha OakTepHalHU OHOPUIMH BBPXY
NOBBPXHOCTTa HAa TEKCTHJIHM M TOJMMEPHUM MAaTepPHAIM € MPEANOCTaBKa 3a NPOAbJDKaBaHE Ha
u3cieqBaHusTa B 00JaCTTa M THhPCEHE HAa CHHEPTH3bM B JCHCTBHETO HA ChH3[aBAaHUTEC HOBH
ChEIUHCHUSL.

9. AHTUMUKPOBEH TEKCTWJI [105, 106, 113, 134, 115, 118-120, 122, 129, 138, 142,
149, 151, 155, 158, 166, 171, 172]

AHTUMUKPOOHUTE TEKCTUIIHU MaTepuaiy ca QyHKIMOHATU3UPAHU TEKCTUIIHU MaTepraiu, KOUTO
MOTrarT Jia BB3MPEMsATCTBAT pacTeka Ha MUKPOOPraHU3MHTE WU J1a TM yOUBart, T.€. Ja MpOosBIBAT
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0aKTepHOCTaTUYHA WK OAKTEPHLIMAHA AKTUBHOCT, KAKTO U JIa MPEA0TBPATABAT 00pa3yBaHETO HA
OonoduinM BBpXy MOBBPXHOCTTA Ha BiakHaTta. OOiacTuTe, B KOUTO MOTAT Ja ce MpuiaraT ca
pa3sHoOOpa3HH, KOETO BOJAM IO HENPEeKhCHATO HApacTBaHE HA IPOM3BOJACTBOTO uM. Te ce
M3M0JI3BaT B 3/]paBEONa3BAHETO, XHUTHEHATa, MEIUIMHCKHUTE H3JENus, CIHOPTHUTE OOJICKIa,
JOMalleH TEeKCTWJI, B ONAaKOBKHUTE, B ABTOMOOWIMTE M JPYTUTE IPEBO3HU CpPEACTBa, IPU
BB3IYIIHUTE (UATPM M CHUCTEMHUTE 3a TpEuYncTBaHe Ha Bojara u Ap. IlomywyaBanero Ha
AHTUMUKPOOHM TEKCTHJIHH MaTepUald € CBbP3aHO C NpeaBapuTenHara UM o0paboTka c
OMOJIOTMYHO AKTUBHU BEILECTBA.

Hayunure npuHOCH, CBBP3aHU C MOJy4aBaHEe HAa MHTEIUTEHTEH TEKCTHII C MUKPOOMOIOTHYHA

aKTUBHOCT MOTAT J1a c€ 000OIIAT B CJICAHUTE JIBE HAIIPABIICHHS:

e Moaudunupane Ha TEKCTWIHN MaTepUalld C XUAPOTell Ype3 MOBbPXHOCTHO MHUIIMUPAHA
¢doTononuMepu3anus ¢ BUIMMA CBETIINHA;

e PaBHOMepHO pasmpezeneHne Ha HAHOYACTUIH (CPEOBPHH, OT IUHKOB OKCHUJI, ¥ OT OapueB
Xxekca(epur, Kele3eH OKCHA, Mel) BbPXY HOBBPXHOCTTa HAa NMAaMYyYHH M IOJHAMHUIHU
BJIAKHA 110 METOAUTE €X Situ u In Situ;

e TeKCTWIHU MaTepHaIu C aHTUMUKPOOHa (poTOAMHAMUYHA aKTUBHOCT

9.1. IloBbpxHOCTHO MOAM(UIUPAHE HA TEKCTHJIHM MATePHATU € XHAPOres 4pe3
NMOBbPXHOCTHO HHMUIMUPAHA (DOTONMOJIUMEPHU3ALMS ¢ BUIMMA CBETJIHHA

Karo ¢oroununmaTop Ha moivMepHu3alusaTa 3a MOJydyaBaHE HAa XUAPOreNd € M3IMOJ3BaH
€03uH Y, KOWTO MpEeIBapUTEIHO € MOAU(HUIMPAH C MOAXOASIIN (PYHKIIMOHAIHU TPYIH, C KOUTO
o0Opa3yBa KOBaJleHTHa Bph3Ka C TEKCTHJIHUTE MaTepuanu. Taka (OTOMHMIIMATOPHT M3MBIHSIBA
poJisiTa Ha CBBP3BAIIO 3BEHO MEXIy BJIAKHECTHsI MaTepuan WU Xuaporena. B To3um ciydaii
WHUIIMUPAHETO Ha DPaJUKaIoBaTa MOJIMMEpPHU3AIUS € OCBHIIECTBEHA MPH OO0JIbYBAHE C BHIUMA
CBETJIMHA, a KaTO ChUHUIIUATOP € m3noy3BaH N-merwiaueranonamud. [lpu Te3u ycioBust Ha
CHUHTE3 XHJPOTENbT C€ HaHacs KaTo (UM BBPXY MOBBPXHOCTTA HA OTACIHHUTE BIAKHA, MPU
KOETO Ce 3ara3Ba TUITUYHATA HepapXuiHa TEeKCTHIIHA CTPYKTYpa.

Kato OCHOBHO MNpeAMMCTBO Ha METOJAa € MPOBEXKIAHETO Ha MOJMMEpU3AIUATa BbB
BB3/IyIIIHA CPeJia, P CTaliHa TeMIepaTypa.

9.2. PaBHOMepHO pa3npejejieHHMe HA HAHOYACTULM (CPeObPHHU, OT IMHKOB OKCHUJ, ’Kejle3eH
OKCHJ 1 0T 0apueB XeKca()epHuT) BbPXY NOBbPXHOCTTA HA NAMY4YHHU M NOJIMAMU/IHHM BJIAKHA
o MeToauTe eX Situ u in situ

[Tpe3 mocneaHUTe HAKOJIKO TOJUMHM CE pa3BUBA €IHO HOBO HAaNpaBJeHHE B 00JacTTa Ha
TEKCTHJIHOTO 00JIaropojiiBaHe upe3 TMpHIaraHe Ha TOKPHUTHUS, ChIbP)KAIM HAHOYACTHUIIH.
N3BecTHO €, 4e 3a pa3iuKa OT YaCTUIMTE C FOJIEMU Pa3MEPH, HAHOUACTHLIMTE NPUTEKABAT I10-
rojsiMa MOBBPXHOCT U MOBBPXHOCTHA €HEPTHUs, KOETO OCUTYpPsiIBA MHOTO J00Bp apUHUTET KbM
IUIaTOBETE U BOJU JI0 MO-700pa yCTONYMBOCT Ha B3aUMOJIEHCTBHETO MM, a CHOTBETHO U Ha
HOBUTE cBoiicTBa. ChllecTByBaT obaue W mpobieMu mpu o0paboTKara Ha TEKCTUIHHUTE
MaTepHuaiu ¢ HAaHOYACTHIIM, KOMTO Ca CBBP3aHU C arperupaHeTo UM U C HEPaBHOMEPHOTO UM
pasnpezenieHre, KOeTo BiHse BbpXY KpailHus edekr. 3aToBa Bojella HIes NMpPU ONperersHe
yCIOBUSTA 32 IMOJIY4aBaHETO HAa KOMIIO3UTHM MaTepHaad HaHOYaCTHLM-XHUIPOTEN-TEKCTUIIEH
MaTepHuall € PaBHOMEPHOTO pas3lpe/ie]ICeHNEe Ha HAHOYACTULUTE B CTPYKTypaTa Ha XUApOrena,
KOHTO 1a e CBbp3aH C (PYHKIMOHAIHUTE TPyNH Ha TEKCTHJIHHTE MaTepHald C KOBaJCHTHA

16



Bpb3Ka. 3a MOJIy4aBaHETO Ca U3IOJ3BaHM JBa M0OAX0JAa. EMUHMAT € T.Hap. MeToJ] ex situ, Npu
KONTO I'bpBO CE€ CHHTE3UpPAT HAHOYACTULMTE, CJEJ KOETO ce IpuiaraT npu oOpaboTkara Ha
TEeKCTWJIHUTE MaTepuaiu. 3a Aa ce n30erHe arperupaHeTo Ha HaHOYACTULUTE € HeOOXOAUMO Ja
ObIaT cTaOMIM3MpaHU B MPOLECA HA IOJIy4YaBAaHETO U MPUIOKEHHETO UM. Jlpyr metoa, KOHTO
OCHTYpsiBa [O-pPABHOMEPHO pa3lpeieiicHHe Ha HAHOYACTHIMTE € TAXHOTO T.Hap. in Situ
[10Jly4aBaHE U CBbP3BaHE KbM TEKCTUJIHATA IOBBPXHOCT.

B Te3u wm3cnenBaHus XuaporenabT € Ha 0a3a OCHOBEH MOHOMEpP aKpWiaMHJ, a KaTo
ompesxuren ¢ usnonssad N, N - MeTuieHOMCaKpUIIAMUL, IPU KOETO Ca MOTYUYCHH:

e Komno3ureH marepuan HaHOYACTUIM OT OapueB XeKkcapepuT-xuIporeia-naMydyeH IUlaT,
IIPY U3I0JI3BaHE HA HAHOYACTHILIM OT OapHeB XeKca(epuT MOIydeH I0 MeToJa ex Sifu.

e Kommno3ureHn matepuan cpeObpHH HAHOYACTUIM-XUAPOTeN-TIaMyydeH IUIaT € MOJIyueH IO
Mmerona in Situ. M3mon3BaHa € BB3MOXKHOCTTA 33 €IHOBPEMEHHATA PEIyKIHMS Ha
cpeObpHUTE HOHM M MOJUMEpH3alMiATa Ha Xujaporeyia ciel o0JbYBaHE C JIHEBHA
ceeTnuHa. [lomydyeHu ca HaHOYacTuIM cbe chepruHa popma u pazmep Mexay S u 20 nm

e Komno3utHu Matepuanu Ha 0a3za LUHKOBO OKCHJIHU HAHOYACTUIM-XHUIpOre-llaMmyydeH
mwiat. ZnO HAHOYACTHIM ca CHHTe3upaHu in Situ BB BoJHa cpena, npu Hanuuuero Ha N-
METHJIJIUETAaHOJIAMHH H TOcjeaBama TepMoodpadorka nmpu 80°C B nmpoabmkeHne Ha 30
MuHyTH 1 ipu 140°C 3a 3 MuHyTH.

e Komno3utHu warepuanu Ha 0a3a HAHOYACTUIM OT JKEJE3€H OKCHJ-XUIpPOren-
noiauaMmuzieH miat. [lomyuenure mMatepuanu ca u3cieqBaHHu NpU xereporeHeH deToHOB
nporec 3a o0pa0OTKa Ha pealHd OTHAJHU BOAU ciliel OarpeHe Ha MamMydeH IUlaT ¢
pEeaKkTHBHO Oarpuo.

[Toryuen e HOB (yopecuenTeH pH 4yyBCcTBUTENEH XUIpPOresl BBbPXY MOBBPXHOCTTA Ha
naMydeH IUIaT, PU U3M0JI3BaHe HA MOHOMEPHTE 2-aMHHOETHIMETaKpriaaT xuapoxiopua, N,N -
MeTuwieHOucakpuwiaMug U 1,8-Hadramumun, cbabpkan] MeTrakpuiaoBa rpyna. OCHOBHHAT
MOHOMED CBABPKa KpaliHa aMMHO I'pyTa, KOSITO ¢€ MPOTOHUPA U ACTIPOTOHHPA B 3aBUCHUMOCT OT
pH Ha pastBOpa. B kHcena cpena MOJOXKHUTEIHO 3apeJlCeHUTE aMHHO TPyHH ce OTOIBCKBAT U
renbT HaObOBa IBETHT ce yribOsiBa, a (piayopecleHTHaTa eMucHs HamansBa. B ankamHo pH,
XUIPOTETbT CE CBMBA M IBETOBUTE M (PIYOPECHEHTHUTE XapaKTEPUCTHKH OOpaTHUMO ce
MIPOMEHSIT.

9.3. TekCcTHWJIHHM MaTepHaJH ¢ AHTUMUKPOOHA (POTONHHAMUYHA AKTHBHOCT

Momudunupan ¢ Eo3un Y u o0arpeHusAT ¢ HEro mamydeH IUIaT ca M3IMOJI3BaHU KaTO
(boTOCCHCHOMNIM3aTOPH  MPH  WHAKTHBUpPAaHE  pa3CTeXka Ha  MATOTCHHH  OaKTpepHu.
AHnTHMUKpOOHATa aKTHBHOCT Ha TUIaTa € M3cle/BaHa cpeiry imamosere A. johnsonii, B. Cereus,
P. aeruginosa u C. lipolytica. Pesynratute mnokaszaxa, de moaubuimpanus Eosun Y ce
0CBOOOXKaBa 0aBHO BBB BOJAa W IO TO3W HAYMH TPOSIBSIBA MPOJBIDKUTEIIHA aHTUMHKPOOHA
aKTUBHOCT, KOSTO € Mo-7100pe m3pasena cpemnry B. cereus u C. Lipolytica. Ilpu ob6nbuBane che
CBETIMHA TO3W e(eKT ce 3acwiBa W mnpu P. aeruginosa ce HaOmo0gaBa TOYTH IIBIHO
WHAKTHBUPAHE.

CbC CHUHTE3UpAHUTEC AHWOHHM W KATHOHHH BOJOPa3TBOPUMH JICHAPHUMEPH, ChIbpPIKAIIN
cynpo wnm KapOOKCHIHUM Tpymu oOarpeHd TaMy4YHH TUIAaTOBE M €  U3CJe[BaHa
aHTHOAaKTepualHATa MM aKTHBHOCT crpsiMo P. aeruginosa Ha TBMHO M ClieJl OOJ'bUBaHE ChC
cBeTinHa. [TomydeHuTe pe3yaTaTi mokas3par, TEKCTHIHUTE MaTepHaIH Ciiell 00TbYBaHE UMAT IM0-
BHUCOKA MUKPOOHOJIOTMYHA AKTUBHOCT.
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3a mppBM BT € M3MOJI3BAH MaMyyeH IUIaT, obarpeH c (UIyOpecLEHTEH IEeHIpUMED,
Karcyaupanl MEJIHM HAHOYACTHIM, KOWTO Ja KOMOMHHpa OMOJIOTMYHATa AaKTHBHOCT Ha
(iyopeclieHTHHS IeHAPUMEp C Ta3u Ha MEJIHUTE yacTULU. PazpaboTeHa v yCHemHo NpuiiokeHa
€ HOBa METOJOJIOTHS 3a pelylpaHe Ha MEJAHWUTE MOHU B OTJIO)KEHWUTE BbpPXY MAaMy4HMs IUIAT
METaJIOJICHAPUMEPH, KAaTO € M3MOoJI3BaHa (POTOXMMUYHA peakius MpH O00JbUBaHE C BUAUMA
CBETJIMHA, NpU CTaliHa TemIlepaTypa U BbB Bb3AYIIHA Cpela, B KOMOMHauuATa €o3uH Y u N-
MeauaMeTaHos amuH. [IponechT Ha NPEBPBIIAHETO HAa MEIHUTE WOHM 1O HAHOYACTUIM €
MPOCJEeIEHO C TIOMOoINTa Ha Konopumerpusi, ¢uyopecueniusi, EIIP u CEM anamms.
AnTHOaKTepranHaTa aKTHUBHOCT Ha IIAMyYHHUTE TbKaHH, MOJUGUIMPAHU C JCHIPUMEPUTE €
TeCTBaHa cpelly B. CEreus Ha TBMHO M ClEJl OCBETSABAaHE C BUIMMa CBETJIMHA. PesynraTute
[IOKa3BaT CWJIHO HApacTBaHE HAa aHTUMHUKpOOHATa aKTUBHOCT HAa IUIATOBETE, ChIbpIKalllU
HAHOYACTUIM, KOETO CE JABDKUA HAa NOBHUILIABAHE HA KOHIEHTpALUATA HA PEAKTUBHU KUCIOPOAHU
BUJIOBE, OTTOBOPHM 3a YHMIO)KaBaHETO Ha OAKTEpUMTE, B pe3yJTaT Ha CUHEPrUYHUS ePeKT Ha
1,8-nadpramumunaute dayopodopu OT ICHAPUMEpHATA MOJICKYJa, a OT Jpyra CTpaHa Ha
HaHOYaCTHULIMTE.

CuHTe3WpaHn ca HOBU pPEAKTUBOCIIOCOOHM Mpou3BOoaHU |,8-HadTamammuna, KOETO
[I03BOJISIBA  KOBAJEHTHOTO UM  CBBbpP3BaHE KbM  HPEIABApUTENHO  MOAU(PHULIUpPAH C
XJIOPALETWIXJIOPU NaMy4YHMST IUlaT. BiMsSHMETO Ha CBETIMHATa BBPXY aHTUMHKpOOHaTa
aKTUBHOCT Ha W3CJIEJIBAHUTE ChEAMHEHHs] CaMOCTOSATEJIHO M HAaHECEHH BBHPXY MaMyuyeH IUIaT €
NPOBEJICHO B TEYHA Cpeia cpelly Mozeianu Oakrepuu B. cereus m P. aeruginosa. Pesynrarute
[I0Ka3axa, 4ye I[BeTa W u3Ib4yBaHaTa (UIyOpECLEHLMHS HAa ChEJUHEHUSATA WM IJIATOBETE BIIMSAT
BBPXY MHXHOMpPAHE pacTeka Ha TECTBaHUTE OAKTEPHUH, KaTO MO MO-e(peKTUBHO TOBA € MPH TE3H,
KOHUTO MOTTbLIAT BbB BUIMMATa CHEeKTpasiHa obnact, a ['pam-nonoxurennure B. cereus ca mo-
YyBCTBUTEIHH B cpaBHeHHUE ¢ ['pam-orpunarennute P. Aeruginosa. AaHTUMUKPOOHUST eeKT e
1o-100pe M3pazeH MpHU CBETIMHHO OOJbYBAaHE, OTKOJKOTO Ha THMHO, KaTo € HabOJ0AaBaHO
MIOYTH ITBJIHO UHXHONpaHe Ha pacTe’ka B OCBETEHUTE MPOOH.

9.4. TekcTuJIHM MaTepuau ¢ BUpycouuana akrusHoct (150, 157, 163, 169)
ITo Bpeme Ha mnangemusita KoBun-19 ce 3acunm wmHTEpeca KbM aHTUMHKPOOHUS U

aHTUBUPYCEH TeKCTWI. Jl0o MOMEHTa ce TpWiarar pa3jIuYHH BEIIeCTBA C AHTUMHKPOOHU
cBoiictBa 3a 00paboTka Ha TEKCTHJIHUTE MaTepHalld C€ M3MOJ3BAaT PA3NIMYHU CHHTETUYHU
BEIIECTBA, HO HE IMO-MAIIbK MHTEPEC IMPEICTABIISBAT TE€3H C €CTECTBEH MPOU3XOJ, KbM KOUTO
MOraT Jia c€ MPUYHCISIT aHTUMHUKPOOHUTE TENTHAN, KOUTO B MPHUPOJATa ca 4acT OT UMyHHATa
3alUTa Ha KMBOTHM, HACEKOMHU M 4OBeKa. Te ca MHOIo MO-MajKo MOJATJIMBU Ha pa3BUTHE Ha
MHUKpPOOHa pPE3UCTEHTHOCT M MoraT Ja ObAaT JONBJIHUTENHO (yHKIMOHAamU3upaHu. llpu
KOBQJIEHTHOTO CBBP3BaHE Ha AHTUMHUKPOOHHUTE MENTUIM KbM MOBBPXHOCTTA HAa TEKCTUIHHUTE
MaTepuaiu ,,eekra Ha OTAesAHe Ha MEeNTUAMTE, OT MOBBPXHOCTTA € MUHUMAJIEH U 1O TO3U
Ha4YMH ce oOpa3yBa cTabuWiHA AaHTUMHKPOOHA MOBBPXHOCT. B Ta3zum Bpb3ka ca MONYy4YeHU U
OXapaKTepU3UpaHN TPU HOBU TeNTHaa, Moauduuupann ¢ Pogamun b, KouTo ca mpuioxxkeHu 3a
OarpeHe Ha MaMydeH IUIaT, MOTUGPUIMPAH C XJIOPOANETHII XJIOPHUA, C KOETO € IOCTUTHATO
PaBHOMEPHOTO MY W YCTOWYMBO OIBETSIBaHE IpH mpaHe. HoBure XHOPHUIHHM TENTHIHU
CHhEMHEHUS, MPOM3BOIHU Ha xeMop(uH-4 TOKa3axa BUPYCOIUACH €(eKT Ccpelry YOBENIKH
pecniuparopeH cuniurtuanex supyc (HRSV-S2), Ho He u cperry 4oBemkH aeHOBHPYC CEPOTUI
5 (HAdV-5).

Hosu N- u C-monudunupanu nentuanu aHano3u Ha VV-xemoppus-5 u VV-xemopdun-
7 ¢ pazmuunu amuHokucenuHu (Cys, Glu, His), 1-aramanTaHkapOOKCHITHA KUCEIMHA U HUAIMH
(HUKOTHHOBA KHCEJIMHA) Ype3 TBbpaoda3eH MENTUACH CHUHTE3-FMOC ca mojJydYeHn U ¢ TsIX ca
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MoauuIMpaHu MaMy4YHH ThKaHU. TSXHaTa aKTUBHOCT € W3CJCJBaHA B Pa3TBOP U BBPXY
TeKCTWJIHHMSI MaTepuajl Cpelly 4YOoBeIIKHs pecniupatopeH cuHnutHaieH Bupyc (HRSV-S2) u
yoBemky ajgeHoBupyc ceporun 5 (HAAV-5), kakTo u aHTUMHKpOOHAaTa UM aKTUBHOCT cpenty B.
cereus u P. Aeruginosa. HamepeHo e, 4e nenTuure UMaT BUPYCOIUIHA AKTUBHOCT CaMO CIIPSIMO
cunnutraineH Bupyc (HRSV-S2) wu nobpa anTmbakTepuanHa aKTHBHOCT CPEILy MOJCIHUTE
Oaktepuu P. aeruginosa u B. cereus, kosimo napacmea ¢ yBenuuaBaHe Ha KOHLCHTPALUITA UM.

Menuu komiuiekcu Cu(ll) Ha xeMophUHOBUTE NMENTHUIH, Ca MOJYYCHH BBHPXY MaMydHUS
IUIaT 10 BPEME Ha TMOJYy4YaBaeTO WM, KOETO JOMPHUHACS 3a MOBUIINABaHE Ha €(DEKTHMBHOCTTA Ha
nporieca. YcraHoBeno e, ye Cu(ll) koMiuiekcn Ha TMENTHAUTE MMAT BUPYCOIMIHA aKTHBHOCT
camo crpsamo cuanuTraneH supyc (HRSV-S2).

[Tonydyenn ca KOMIIO3UTHU MaTepuaaud Ha 0azaTa Ha MaMydeH IUIaT, MOAuUIUpaH
XUTO3aH C OCH3aIAEXUA U TIYTAPOBAIACXHUI U C BKIIOUEHH W IN SitU MOJy4YeHH YaCTHUIM OT
LIMHKOB OKCHUJ] IIPU KOETO ce oOpa3yBa Ha paBHOMEPEH XUTO3aHOB CJIOM BbPXY MOBHPXHOCTTA HA
wiata. MoaupunupaHeTo Ha XHTO3aHa C O€H3aJIJeXu] MOBHIIaBa XHAPOPOOHOCTTa Ha
MOKPUTHETO CIPSAMO MOKPUTHETO OT XHUTO3aH, OMPEKEH CaMO C TIIyTapOBAJICXH], KOETO BOIH
70 ToJ00peHa aHTUMHUKPOOHAa aKTUBHOCT. BrimrouBaHero Ha ZnO 4acTWUIM B CIIOSI CHIIO €
MpUYMHA 33 IHJIHOTO WHXMOMpAaHE Ha pacTeka M Ha TPUTE H3CICIBAHM MOJCITHH IIaMa
(reomunus mwam C. lipolytica, 6axrepunrte B. cereus u P. aeruginosa). MarepuanbT ChabpiKal
MoauduIupaHus ¢ anAeXuAu XUTO3aH IOKa3a I0-BUCOKA BHUPYCOLMAHA AKTHUBHOCT CpEILy
yoBewkua ageHoBupyc cepotun 5 (HAdAV-5), oTkonkoTo cpelry YOBEHIKHS PECHUpaTOpeH
cunnuruanes Bupyc (HRSV-S2) cnen 60 munyTtu xonrakt. [Ipeamnonara ce, 4e B TO3M ciiydai
B3aMMOJICHICTBHETO C BUPYCUTE HE € CaMO CBBP3aHO C pa3pylllaBaHe Ha JIMMUAHATa OOBUBKA, HO
U C IPOMsIHA HAa MTPOTEHUHOBATA CTPYKTYpa BB BUpYCHHUS Karcua. Hamuanero Ha ZnO wacTuiy B
XUTO3aHOBUS ()MJIM 3aCHIIBA BUPYCOITUIHA aKTHBHOCT M CPENIy JBaTa BUJIa BUpyca - C OOBUBKA U
0e3 oOBuBKa. Pesynrature mokasBar, e MOAXOIBT, U3MOJI3BAH INPH IMOJTOTOBKaTa HAa HOBUTE
KOMITO3UTHH MaTepUad, WMa IMOTCHIMA] 3a IOCTHTaHe Ha J00pa MUKPOOHOJOTUYHA W
ne3nH(pEKIIMOHHA AKTUBHOCT HA TEKCTHIIHUTE MaTEPUAIIH.
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