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Buveeoenue (sxnwuea anomauyus Ha NPeOCMAGEHUs NPOEKM, Uelu, padomHa npozpama,
npeosudenu oeiHocmu - 00 2 cmp.)

[Ipe3 mnocnenHuTe JAECETUNETHS] OHKOJOTMYHHUTE 3a00JsBaHMs ca BoOJella IpPUYMHA 3a
CMBPTHOCTTA B CBETOBEH Mamlab, KOeTo Hajara HeOoOXOIMMOCTTa OT BCE MO-WHTEH3WBHU
u3cneABaHus 3a nojaoOpsiBaHe e(EeKTUBHOCTTa Ha JedeHuero wuM. [IpuinoxeHuero Ha
KOHBEHIIMOHAJHUTE METOAM 3a TPETUPAHE Ha MOJ00HU ChCTOSIHUS UMAT CEPUO3HU HEOCTaThLIH,
KaTo: 1) HECEeJEeKTHBHOCT Ha HaW-4ecTO M3MOJ3BaHUTE JieKapcTBeHU BemlecTBa (JIB) crpsmo
TYMOPHUTE KJIETKH, BOJIEIIA 10 TEKKU CTPAaHUYHU €(DEeKTU U yBpeXkJaHe Ha 3[paBU ThKaHU H ii)
HeOJIaronpusaTHH  (PU3MKOXMMUYHM  XapaKTEPUCTUKU (HHMCKa BOJOPA3TBOPUMOCT, HHCKaA
CTaOWJIHOCT NpHU (PU3MOJIIOTUYHU YCJIOBHUS) WIHM (apMaKOKMHETHYHU IMapaMeTpH, BOJCLIU [0
HUCBHK TepamneBTHUHEH noTeHnuan Ha JIB. ChBpemeHHa anTepHaTHBa 3a IPEOJOJIIBAHE HA
TOPEONHCAaHUTE HEIOCTAThLIM € HATOBAPBAHETO HA NMPHUPOIHU OMOJIOIMYHO AKTHBHHU BEILLECTBA C
MOTEHLIUJIAHO MPOTUBOTYMOPHO JEHCTBUE B IMOAXOMAIIM HAHOPA3MEPHU HOCUTENIH, KOUTO Aa
OCUTYpPSIT TMOA0OpsiBaHE Ha (UIMKOXUMHYHUTE MM CBOHCTBA M TIOBEJACHHETO WM BBB
¢usnonornuna cpena. HoBo u oOemiaBamio HampaBiIeHHE B PAa3sBUTHUETO Ha JIEKAPCTBO-
noctapsmute cucremu (JIIC) mpenoctaBAT Me30MOpecTHTE CWJIMKATHH MaTepHaau U
KOMITO3UTUTE HA TSIXHAa OCHOBAa Ype3 TIXHOTO YCIEIIHO M3IO0J3BaHE KAaTO HOCUTENU Ha
JIEKapCTBEHM BEIIECTBA. YHHUKAJIHUTE UM CBOMCTBA, KaTO BUCOKA cHelu(UYHA MOBBPXHOCT,
rojsiM MOpoB 00eM, BB3MOXKHOCT 3a MojaupuuupaHe Ha MopQoJIOTHsATa HA YacTHLHUTE U
MOBBPXHOCTTA UM C pa3IMyHU (YHKIMOHAJIHU TPYNH, I03BOJIABAT IIOCTUTAHE HAa BHUCOK
KalaluTeT Ha HaTOBapBaHE M MoA0OpsBaHe Ha pasrBopumoctTta Ha JIB u oOycnapsar
BB3MOXKHOCTTa 32 LEJIEBO JOCTAaBSAHE O TYMOPHUTE TbKaHM M KOHTPOJIHMPAHO JIEKAPCTBEHO
ocBoOokaaBaHe. KoMmno3ntute Ha OCHOBa MarHUTHU/CUIIMKATHU HAHOYACTULIU Ca MEPCIEKTUBHU
HOCHUTENIM IpU pa3paboTBaHE HA CHUCTEMH 3a JOCTABSIHE Ha MPOTUBOTYMOPHM BELIACTBA, KOMTO
MO3BOJISIBAT CEJIEKTUBHOTO JOCTABSIHE HA JIEKAPCTBEHOTO BEILLECTBO IO JKeJIaH OpraH Wid ThKaH
B TSUIOTO, C TIOMOIIITAa Ha BHHIIIHO MarHUTHO I10JIE ¥ €JHOBPEMEHHOTO CJIE/IEHE HA TIOBEJIEHUETO
in vivo upe3 usnonsBaHe Ha Magentic Resonance Imaging TexHuka.

OCHOBHUAT (POKYC HA HACTOSIIMAT MPOEKT € B aKTYaTHOTO MHTEPAUCLUILUIMHAPHO HAIpaBlieHUE
HAaHOMEJMIIMHA, KaTo IJIaBHaTa ueJ Oeme pa3pabOTBaHE HAa HWHOBATHBHM CHUCTEMH 3a
TEpaHOCTHKA (Tepanus W AMArHOCTHKA) Ha 3a00JIsIBaHMsS, YpE3 HATOBApBAHE Ha TEPANEBTUIM C
MPUPOJIEH MPOU3XO0Jl B HAHOpPAa3MEPHH ME30MOPECTH KOMIO3UTHH HOCHUTENH, OCUTYpsBAIIH
HACOYEHO JIOCTaBsSHE U KOHTPOJIMPAHO OCBOOOKJaBaHE.

OcCHOBHH 321241 32 M3NTBJHEHHETO HA MOCTABEHATA 1eJI:

1. CuHTe3 Ha KOMITO3UTH THI MarHUTHH YacTUIM/ME30MOPOCT CUIMKAT ¢ KOHTPOJIMPaH
pazMep U MOPQOJOTUS Ha YACTUIMTE M MoAM(ULMpaHE Ha MOBBPXHOCTTA UM C OPraHUYHH
IpyIH ¢ el U3M0JI3BaHeTo UM karo Hocurenu B JIZIC.

2. OntuMmusupaHe NpOLEAypUTE 3a HaTOBapBaHEe HAa M30paHUTE OUOJIMIMYHO AKTUBHU
BellecTBa (KarncauiuH, KypKyMUH) B IOPUTE HA HOCUTEIUTE.

3. MsrpaxnaHe Ha KOMIIO3UTHH MaT€pUAIN MOJIMMEP-ME30IOPECT CWIMKAT U JIMIH]I-
ME30IMOpPEeCT CUJIMKAT C IeJ TOoBHIIaBaHe Ha OuochBMecTuMocTTa Ha monydenute JIJAC u
e(EKTUBHOTO JOCTABsIHE HA HATOBAPEHHUTE BEIIECTBA.

4. OxapaktepusupaHe Ha CTPYKTYpHUTE U (U3UKOXMMHYHUTE CBOWCTBA Ha IMOJYYEHUTE
W3XOJHH U MOAU(DHUIIMPAHN ME3OTIOPECTH MATEPHAIN U Pa3paOOTEHNUTE TIOCTABAIIHN CUCTEMHU.

5. buodapmanertuuno xapakrepusupane Ha JIJIC B cumynupana Gu3noI0OTHYHA Cpea,
XapaKTepHa 3a OpaJIHO U MAPEHTEPAIHO MPUIIOKEHHE.

6. In vitro onerka Ha papMakosorHyHUTE (EKTH HA MOTYICHUTE JOCTABSIIN CHCTEMH.
[TomyyaBaHeTO HAa HOBM HOCHTENH O€lIe OCBHIIECTBEHO Ype3 M3IOJI3BAHETO, KAKTO HAa METOIH




0a3upaHy Ha NPEIUIIHM U3CIEIBAHNS, MOJUPUIIMPAHU CIIOPE] KOHKPETHUTE LIETIH, TaKa U 4pe3
HOBM TIOAXOJM 3a MOJTY4YaBaHETO HAa KOMITO3UTH MO3BOJISABALIM HACOYEHO JOCTABSIHE M IEJIEBO
ocBOOOX/1aBaHE. 3a MOJY4YaBaHETO HA KOMIIO3UTHM MaTepualid C BHCOKA crenuduyHa
MOBBPXHOCT Oelle u3Moia3BaH 30i-Tel MeToA. IIoBbpXHOCTTa Ha MOJIyYEHUTE HOCHTEIM 3a
JOCTaBAIIY CUCTEMU C JIEPMAJIHO IPUIIOKEHUE Oellle CIEICUHTE3HO MOAU(UIpaHa chC cpedpo
C 1] MOBUIlAaBaHEe a(UHUTETA Ha JICKAPCTBEHUTE MOJIEKYJIH KbM HOCHUTENS U MOJ00psBaHEe HA
TepaneBTUYHaTa €(EeKTUBHOCTTA HA JOCTaBAIIUTE cucTeMu. M30paHuTe OMOJIOIrMYHO aKTUBHU
BEIIECTBA Ca MOTEHIMAIHH TEPANeBTUIM 32 pelulla OHKOJIOTUYHU 3a00JIIBaHUS U BKIIOYBAHETO
UM B IOJXOJSIIM HOCUTEIH U pa3pabOTBAaHETO Ha HAHOPA3MEPHU JIEKapCTBEHHU (HOpMU MOXKE Ja
JI0BEZle 10 MOBHUIIABAaHE HA AHTUTYMOpPHAaTa MM aKTMBHOCT M LI€ IIO3BOJIM pa3pelllaBaHE Ha
TEXHOJIOTMYHU MPOOJIEeMH KaTO HUCKAaTa UM BOJOPA3TBOPUMOCT U CTAOMIIHOCT, KOETO OM JOBEJIO
70 MoAo0psiBaHe Ha €(PEKTHBHOCTTA HA JICYEHHETO C TAX. 32 HATOBapBaHE HA JIEKAPCTBEHUTE
BEIIECTBA — KallCaullUH M KYpKyMHUH KaTO Hali-e()eKTUBEH MeTo] Oele u30paH U HM3IO0J3BaH
UMIperHupane upe3 omokpane. C 1en moBuiaBaHe OMOCHBMECTHMMOCTTA M CTAOMIHOCTTA Ha
cycnensuure Ha JI/IC ¢ nmapeHTepalHO NPHIIOKEHHE OKOJIO KOMIIO3UTHUTE HAHOYACTHILIM LIE
Obae wusrpageHa KopoHa oT (ocdonaunuau. M3xoqHuTe Me30MOpecTH HAHOKOMIIO3UTH U
nosyaenute JIJIC Osixa oxapakTepuszupaHu ¢ penuia GU3NKOXUMHYHU METOIU KaTo IpaxoBa
peHTreHoBa Judpakuus, a3oTHa (GU3UCOPOLUs, HHPpauepBeHa CHEKTPOCKONUS C ITBJIHO
BBTPEIIHO OTPaXEHHE, TEPMOTPaBUMETPUUYEH aHaIM3, CKaHMpallla eJeKTPOHHA MHKPOCKOIUS,
TPaHCMHCHOHHA €JIEKTPOHHA MHUKpOcKomnus U ap. CKOpOCTTa U CTENEHTa Ha 0CBOOOXK1aBaHEe Ha
6uonornuHo aktuBHuTe BeuiectBa (BAB) oT pa3spaborenute cucremMu Osixa HpOCIENEHH MHpU
¢usnonornuHu ycioBus (Temmeparypa u pH) Onu3kM [0 Te3W Ha LEJNEBUTE ThKaHMU.
HaHOTOKCHKOJIOTHYHUTE  XapaKTEpUCTUKM  HAa  (QYHKUMOHAIM3MPAHUTE  HOCUTENIH U
LIUTOTOKCUYHATA AaKTUBHOCT Ha HaHeceHHTe MojaeiaHu BAB me ObraT mpocieaeHu upes
noaxosamy in Vvitro meroau (MTT-TecT) BbpXy HaHeN OT YOBEHIKM TyYMOPHH M HEMalIUTHCHU
KJIEThYHU JIUHUMU.

B nanbiaHeHue, e ObJaT HAIIPABEHU TECTOBE 3a PAJUKaI yJIaBslaTa CIOCOOHOCT HA YUCTUTE U
HaHeceHuTe B pa3paboTeHuTe AocTaBsmu cucreMu BAB 3a na ce oneHM Jany HaHACSHETO Ha
TE€3U BEUIECTBA B MOJYYEHUTE CUCTEMH MOBJIMIBA TEXHUTE AaHTUOKCUAAHTHU CBOICTBA.




Pezynmamu u o6cvocoane (0o 10 cmp.)

1. CuHTEe3 Ha Me30MOPeCcTH JeKAPCTBEHH HOCHTEIH

1.1. Cunme3 na MacHUYMHU HAHOYACTNUYU
MarHuTHHUTE JKENSA300KCHIHM HAaHOYACTUIM OsfXa MOJIYYEHU IO COJIBOTEPMAJIIEH METOJl, IMpH
koiito 1.35 g FeClsx6H20 u 3.62 g CH3COONax3H20 ce aucnieprupat B 50 ml eTHiIeH TIUKOI.
Pa3tBOpBT ce mpexBbpist B aBToKiIaB U ce HarpsiBa npu 200°C 3a 8 h. [losyuenure MarHuTHH
JacTUIM OsXxa M30JMpPaHH OT Pa3TBOpA IMOCPEACTBUM MArHUT M Osxa MPOMHUTH TPUKPATHO C
€TaHOJI ¥ BOJA.

1.2. Cunmes Ha KOMRO3UMU MUN MASHUMHU YACTUYU/MEZ0NOPOCH CUTUKAM
MarHuTHUTE KOMIIO3UTHHM MaTepuanu Osxa MOJydyeHH Mo cienHaTa mnpoueaypa: 180 mg
MarHMTHU KeJII300KCUIHHU YaCTHUIIM C€ CTPUBAT A00pe, KbM TaX ce npubass 30 ml nectuiupana
Boja U ce ocTaBAT 3a 30 min Ha ynTpas3Byk. Cien QUCIEpPrUpaHeTO Ha YacTHIMUTE, Te Ce
npuOaBAT KbM IPENBAPUTEIIHO MPUTroTBeH BojaeH pa3tBop Ha NaOH (pH~12.5) u 2 g CTAB
(cetyltrimethylammonium bromide). [Tony4enust pazrBop ce HarpsiBa pu 80°C 3a 2 4aca, cien
KoeTo Ha Kanku ce mnpubaBat 10 ml or um3tounmka Ha cwmminuun — TEOS (tetraethyl
orthosilicate). Cmecra ce octaBs mpu HampekbcHaTo pa3dobpkBane u 80°C 3a ome 3 daca.
[Tonmyyenara yraiika ce GuiITpyBa moJ BaKyyM, IPOMHBA C€ TPHUKPATHO C €TaHOJ M BOJA W CE
OCTaBsl /1a CbXHE Ha cTaiiHa Temmeparypa. 3a oTcrpaHsBaHeTo Ha Temiuieiita (CTAB) Geme
n30paHa mpoleaypa Ha €KCTpakLus, KOATO C€ OKa3a IMO-MOAXOASIAa OT KOHBEHILIMOHAJIHO
U3I0J13BaHaTa — KaJluuHupaHe. [IpequMCcTBOTO Ha eKCTpakiMATa Hpej KaJlMHUPAHETO €, ue
JlaBa BB3MOXKHOCT 3a IOJlydyaBaHE HAa MAaTEpHAU C IMO-TOJEMH IMOPH, KaTo B CHIIOTO BpeMe
npe/na3Ba MarHUTHUTE YacTUIM OT OKUCJIEHHETO MM (IpM BHCOKUTE TeMIepaTypH Ha
KaJIIMHUPaHE) 10 OKCHIW HEMpPUTEe)KaBallld MAarHUTHH CBoicTBa. EKkcTpaxwpaHero Ha
OpPraHUYHHUS CTPYKTYPOOIPENENSI] areHT Oelle M3BBPIICHO B €TaHOJ] U HPUCHCTBUETO HA
NH4NOs npu 80°C 3a 20 waca. Ilomydenust Hocuren Oeme o3HadeH karo MMS (magnetic
mesoporous silica).

1.3. Cunmes na cghepuuen SBA-15
Me3somnopectuar cunukar tan SBA-15 cbe chepuuna mopdonorus Ha yactunmre Oere
MOJIyYeH TI0 TMPOIeAypa BKIIOYBAIIA HM3IOJIBAHETO HA JIBA CTPYKTYPOONPEACTSAIINA arcHra —
CTAB u P 123 (Pluronic P-123, tputnok cenomumep PEO-PPO-PEO). IIpenBaputento 0Osxa
MOJATOTBEHH OTJICJIHA Pa3TBOPH Ha BCEKH TEMIUICHT, KakTo cieasa: pa3rBop 1) — 3 g P123 B 60
ml 1.5M HCI u pa3tBop 2) — 0.6 g CTAB B 25 ml H20. PaztBopu 1) u 2) ce cMecBaT U KbM TAX
ce mpubassaT 20 ml eranon u 10 ml TEOS na kanku, pa3obpkBa ce 3a 45 min npu 35°C, cien
KOETO ce MpeXBBpJis B aBTOKJIaBU U ce Tpetrpa npu 80°C 3a 48 yaca ( ycioBusita ca u30paHu ¢
1[eJ TMojydyaBaHe Ha cPepuyHM YaCTHIM C BUCOKA CHeludUIHa MOBBPXHOCT M MOPOB 00EM).
[Tomyuenara Osia yrtaiika e ¢puiaTpyBaHa Ha BakyyM, npomuta ¢ H20 u u3cylieHa Ha cTaiiHa
TeMmreparypa. 3a OTCTpaHsBaHE Ha TeMIUICWTHUTe KaiammHupame mpu 550°C 3a 6 gaca, cbe
ckopoct Ha HarpsBane 1°C/min. [Tomyuyenust nmpoaykt e o3HadeH karo sSBA-15 (spherical
SBA-15).

1.4. Mooughuyupane na cpepuuen SBA-15 cvc cpebpo upes tionoobmen ¢ memnieiuma
[Monyuenusar Temriei chabpxkair chepuden SBA-15 (SSBA-15(T) Geme momauduimpan ¢ 4
Tern.% (cmpsAMO MacaTa Ha YHUCTHsSl CWJIMKaT) cpedpo MO Mpoueaypa Ha HOHOOOMEH ¢
temruieita. 3a nenta 0.318 g AgNOs 0saxa pastBopenu B 200 ml H20 u xpM Tax Osxa
npubasenn 8.7 g sSSBA-15(T) (orroBapsimu Ha 5 g kanuumHupan SSBA-15). PaztopbT Oemie
OCTaBeH NpH MOCTOSHHO pa30obpkBane W 80°C 3a 20 uvaca. IIpoaykThT € TOJydYeH Clie]
¢untpyBane, npomuBane ¢ H20 u kaunnupane npu 550°C 3a 6 yaca, CbC CKOPOCT Ha HarpsiBaHe
1°C/min u ¢ o3HauyeH kato AgSSBA-15.




2. HatoBapBaHe Ha OMOJTMTMYHO AKTHBHH BellleCTBA B MOJy4eHUTE HOCHUTEJUTe
3a HaToBapBaHe Ha M30paHHUTe OMOIOrMYKo akTHUBHU BeuiecTBa (BAB) ¢ mpuponen mpousxon B
U3XOIHUTE ¥ MOAM(UIMPaHW Me30MOopecTHTe HOCUTeNnu Oemie wW30paH TOAXOA Ha
UMIIpETHUPAaHEe C OMOKpeHe (incipient wetness impregnation), AaBaill 3HAUYUTENIHO MO-T00pU
pe3yJITaTh OT METOAA Ha HaHACAHE OT pa3TBOpP. MeToAbT ce ChCTOM B pa3TBapsiHeTo Ha bAB B
MUHHMMAJIHO KOJIMYECTBO PA3TBOPUTEI, CJe]l KOeTo ce MpubaBs U choTBeTHHUs HocuTen. Ciensa
pa30bpKBaHe HAa MarHWUTHa OBpKajKa /O WBIHO H3MapsBaHe Ha pasrtBoputens. [lpu
IOPUTOTBSHETO HAa BCHUYKM JOCTaBSIM CUCTEMH Oemie M30paHO  CHOTHOIIEHUETO
Hocutell:bBAB=2:1, xoeTo ce oka3a onTuManaHO 3a HaTOBapBaHEeTO Ha bAB mnpenmyiecTBeHO B
noputre Ha Hocutenute. Cien NpOBENEHU EKCIIEPUMEHTH 3a Pa3sTBOPUMOCT Ha HAHACSHUTE
BEIIIECTBA, KATO HAW-TIOAXOIAI pa3TBOpUTEN Oelie n30paH abCOIIOTEH €TaHOJ, KOWTO OCBEH, Ye
OCHTYpsIBa ITBJTHO MM Pa3TBapsiHE Oele MpeanovYeTeH ChII0 U 3apaji HUCKATa CH TOKCUYOHCT.
ChIimo Taka, HACKaTa TEMIEpaTypa Ha KUICHE Ha acOONIOTHHUS €TaHOJ J1aBa BB3MOXKHOCT 3a
OBp30TO My H3MapsiBaHe, JOpPH NpH CTaifHa TeMIepaTypa, KOETO ONTUMHU3Upa BPEMETO 3a
MOJTy4aBaHe Ha JOCTABSIINATE CUCTEMH.

2.1. Hanacane na kypkymun ¢ MMS:
C men monydaBaHe Ha CHCTEMH 3a MAPEHTEPATHO TPHIOKEHHE C IEJeBO JOCTaBSIHE Ha
KypKyMUH, nocieHusT Oemie HatoBapeH B MMS no cnennara npoueaypa: 100 mg kypkyMuH
ce pa3TBapsT B 6 ml eTaHon U MpH MOCTOSHHO pa30bpKBaHEe KbM Hero ce npubasat 200 nm
MMS. Pa30bpkBa ce 10 MBJIHOTO M3NapsiBaHe Ha paTBopurens. [lomydyenata npoba e o3HaueHa
kato MMS-Curc.

2.2. Hanacsane na kypkymun u kancauyur 6 Ag-wooughuyupan u yucm sSBA-15:
C men mosydaBaHe Ha JEPMalHU JOCTaBSIIM cucTeMu Ha KypkymuH (CUrC) u Karmcauius
(Caps), no ananoruyHa Ha rope OmHcaHata Hpoueaypa Osxa MOJY4YCHH CIeAHUTE 00pasuu:
AgsSBA-15-Curc, AgsSBA-15-Caps. 3a wm3ciieqBaHe Ha BB3MOXKHOCTTA 3a CHHEPTH3BM Ha
neere BAB 0Osixa mpurotBenun u noctapsimu cucteMu: AQSSBA-15-CurcCaps u sSBA-15-
CurcCaps, karo obmoro koimyecTBO Ha BAB ocTtaBa ChIIOTO, KAKTO TPH TMPEIXOIHHUTE
CHCTEMH, a KypKyMHHA U KallCaulliHa ca B choTHOIIeHue 1:1.
3. M3rpaxaaHe Ha KOMIIO3UTHH MaTepUaIn
3a momoOpsiBaHe Ha OHOJOrMYHATa CHBMECTMMOCT M CTAaOMJIHOCTTa Ha pa3TBOpPUTE Ha
MapeHTEePATHUTE JOCTABSIIN CUCTEMH 32 KYpPKYMHH, TOJIYYEHHUTE HATOBApEHU ME30TOPECTH
HocuTenu, Osxa oOBUTH ¢ ¢ocomunuaHu OucioeBe OT TUNATMHUTOMI(OCHATUAMIXOINH
(DPPC) u nerunupan aunanmurowidocharuamnxonud (DPPC-PEG2000). Touno npeterieHu
Ha aHAJUTU4YHA Be3Ha npoOu mo 10 mg oT mpeaBapuTeNHO HaToBapeHUTe ¢ KypkymMuH MMS
HAHOHOCHUTEIN OsXa MMocTaBeHd B 0010ABHHN Koaou oT 50 ml 1 kpM TaX ca gobasernu mmo 1 ml
xsmopoopmen paztBop Ha Qochomunuaure DPPC u DPPC-PEG2000 B ™mosmnu %
croTHOIEHUsA 95:5 mpu TtortaneHn nununa 10pumol/ml. Crmen ToBa KOMOMTE C€ TOCTaBAT B
POTAIMOHEH BaKyyM M3MapHUTeN U OPraHWYHHUS Pa3TBOPUTEN ce u3napsiBa HambiaHo npu 37°C.
[Tony4yeHHAT THHBK (PUIM IO CTEHHTE Ha KOJI0aTa ce MpoayXBa C MHEPTEH Ta3 M KOJIOWTE ce
MOCTaBAT BbB BaKyyM CYIIMIHA 32 12 yaca 3a MbJIHO OTCTpaHsBaHE Ha CIEJUTE OT OpraHUuYeH
pastBoputen. Cien ToBa JIMMUAHUAT GUIM ce XUApATHpa CIOpe IEeJTUTe Ha H3CIeaBaHeTo ¢ |
ml npeuncrena Bona wiu pocharen 0ydepen pasrsop (pH 7). XuapatupaHero ce ochIIeCTBsIBA
Ha POTAIMOHEH BaKyyM H3maputen (MpU HM3KII0YEH BaKyyM) NPU CKOPOCT Ha BBPTEHE Ha
kosbara 60 rpm. B pesynrat Ha xuapatupaHero Ha (OcHONUIUAHUTE KOMIOHEHTH U
TU(UIHAS UM CTPOEXK, T€ CE pasrojarat Ha MeXayQa3oBara rpaHuIla KaTo GopMupar rmiIbTHa
00OBHBKa OKOJIO ME30MOPECTUTE CUIMKATHU HocuTenu. Hammuumero Ha apiaroBepumxau PEG-
(¢parMeHu B 0OBHBKATa OCUTYpPsIBA CTEPUYHO CTAOUIU3UPAHE HA YACTHUITUTE.




4. OU3MKOXUMHYHH CBOHCTBA HA MOJIyYeHUTE M3XOAHH M MOAUGUIMPAHH Me30MOPECTH
MaTepHaJIi U pa3padoTeHUuTe J0CTABSAIIUA CHCTEMH.
4.1. Penmeenosa npaxosa ougpparxyus (XRD)

Pesynrarure oT HaIpaBEHUTE U3CIICIBAHUS C npaxoBa  audpakuus Ha
KEIII300KCUTHUTE/CHITUKATHH KoMIto3uTh (Dur. 1) mokazaxa tumuyHu peduiekcu 3a y-Fe20s,
T.e. MarxeMmurT. [Ipu mojgyyaBaHETO HAa MAarHUTHH HAHOYACTHUIM € TUIHMYHO Jla ce Habo/aBa
MPUCHCTBUE, IO-CKOPO HA MAarxeMHT, OTKOJKOTO Ha MArHeTUT, MOpaJd CKIOHHOCTTa Ha
HAHOPA3MEPHUAT MAarHeTUT OBpP30 Ja Ce OKUCIsIBAa Ha BB3AyX. M 1Bara >kele3Hd OKCUAA
MpUTEKaBAT MArHUTHU CBOMCTBA, KOETO € MPEANOCTaBKa 3a €(PEKTUBHOTO H3MOJ3BHE Ha
MOJTyYeHUTE MaTepUaIH, KaTO HOCUTEIH B CUCTEMH C LieJeBo noctaBsiHe. OT ypaBHEHHETO Ha
Scherrer Gerre n34nciieHO, Y€ pa3MepbT HA MATHUTHUATE YacTUIU € okosio 20 nm.

2-Theta - Scale

®urypa 1. XRD na MMS o0pa3uuTe (B 4epBeHO ca 0003HAYEHN THNIHYHUTE pediekcH 3a
MarxeMur)

PentreHorpamure Ha Ag-mMoAM(UIUMpPAHUTE ME30MOPECTH CHUIMKATHU Hocutenu (Pur. 2)

MIOKa3BaT, Y€ U3MOJI3BaHaTa Mpoleaypa 3a Moauduiupase ype3 HOHOOOMEH C TeMIUIEHTa BOIU

JI0 MOJlyyaBaHE Ha MaTepHaj C Hajlu4yue KakTo Ha cpedbpeH MoHoockun (AgO), Taka U Ha

CpeOBbpHU HAHOYACTHUIIH ¢ pazMepu okosio 8-10 NM, KoeTo ce MOTBbpKIaBa H OT HAIPABCHUTE

TEM cuumMku (Bux Owr. 6 B).
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2-Theta - Scale

®durypa 2. XRD Ha AgsSBA-15 o0pa3uure (B 4epBeHO ca 0003Ha4YeHH TUIIMYHU peduiekcu
AgO, a B CHHbO-Ag HAHOYACTHIIH)
4.2. A3omna gusucopbyus

N3orepmure ot a3oTHaTa Pusznocopouus Ha nmomydennte MMS marepuanu ca nmoka3zanu Ha Owur.
3, a U3YUCIICHNUTE CTOMHOCTH 3a creln(puyHa MOBbPXHOCT, IOPOB 00EM U pa3Mep Ha MOpHUTE ca
0000menu B Tabm. 1. [IpencraBenute m3zorepmute ca ot Tun [V (IUPAC knacudukanms), KOeTo
€ XapaKTepHO 3a MeE30MOpPEeCTH MaTepualli C BHCOKa cHeludHUUHa HOBBPXHOCT U TACHO
pasmnpeneneHle Ha MopuTe no pasmep. M3oTepMuTe Ha M3CIEABAaHUTE MaTepUaId ca C MHOTO
TECEH XUCTEpPEe3UC 3alouBall MpHU OTHOCUTENHH HaisAraHus okono p/p0=0.3, mpemuHaBaiy B
IUIaTO, KOETO € THIUYHO 32 MaTepUaIy C TMPABUIIHM HENPECUYAIH Ce IUINHIPUYHH TIOPH, KaTo
Mmesonopect cunukar tan MCM-41. Cnen HartoBapBaHe Ha KypKyMHHAa B HOCUTENs cCe
HaOJr0/1aBa HAMAJIIBaHE Ha crielinUYHATa My TIOBBPXHOCT U mopoBusi ooem (Tab:. 1), koeto e
VHAMKALKs 32 3abJIBaHE Ha MOPHUTE.
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®urypa 3. N2 pusucopOumsa Ha YNCTUTE U HATOBapeHU ¢ KypkymuH MMS Hocutenu

Tabauua 1. TekcTypajJHu napaMeTpH HA U3CJeIBAHUTE 00pa3Iu

Ob6pazen BET (m?/g) O6ewm Ha mopute (€c/g) Topos auametsp? (NM)
MMS 820 0.53 3.1
MMS-Curc 444 0.29 31

? o azcopOius

N3otepmute Ha yncTus U cpedpo-monudummpan chepuuen SBA-15 ca npeacraBenu na ®wur. 4,
a TeKCTypaJHUTe mapaMmeTpu ca cbOpanu B Tabn. 2. B ciydas oTHOBO ce HaOII0ABAaT U30TEPMU
ot tun IV, HO cbc no0Ope M3pa3eH XHCTEpe3uC M KanwispHa KOHACH3AaLUS MPU OTHOCHUTEIHH
Hajsranus okoo 0.4. 3a monudumupannte SBA-15 o6pas3uu xucrtepesuca e ot tun H1, koiito e
TUNMYEH 3a MOpU C MWIMHIPUYHATA TEOMETPHs M TACHO pas3MpeseieHue Mo pasMep. 3a
n3xoaHus kanmuaupan SBA-15 obpaserr ce HaOI0/1aBa HECUMETPHUCH (TPUBI'BICH) XUCTEPE3HC
or tun H2, koeto roBopu 3a cBBp3aHa MOpPOBAa MpeXa M YACTUYHO OJIOKMpaHE/CBHBAHE Ha
BXOJI0BeTe Ha nopuTe. EQexT Ha cBUBaHe HA MOPHUTE M HAPYIIABAHETO HA TAXHATA MOJIPEIECHOCT
€ BB3MOXKEH pe3yJTaT OT MpoleaypaTa Ha KaIIMHUpPAHE MPU BUCOKH TeMiiepaTypu. To3u THII
M30TEPMHU ca MO-XapaKkTepHHu 3a Me3omnopecT cuinukat Tun SBA-16. [Ipu obpasuure ¢ HaHECeHH
FAB ce wnabmomaBa HamalisiBaHe Ha crenu@uUYHaTa MOBBPXHOCT M IMOPOBUS 00€M, KOETO
npenrmnosiara epeKTUBHOTO HATOBAPBAHE B MOPUTE HA HOCUTEIIHTE.
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®urypa 4. N2 pusucopOuus Ha U3X0AHUTe U HaTOBapeHu AgsSBA-15 o0pa3uu




Ta6auna 2. TekcTypaJiHu MapaMeTPU HAa U3CJeIBAHUTE 00pa3u

O6pazen BET (m?/g) O6em Ha nopure (cc/g) IMopos auamersp? (NM)

sSBA-15 904 0.65 34
Ag sSBA-15 625 0.75 5

Ag sSBA-15-Curc 447 0.57 4.9
Ag sSBA-15-Caps 258 0.31 4.3
Ag sSBA-15-CurcCaps 460 0.58 4.9
sSBA-15-CurcCaps 397 0.31 3.1

2 o aacopOuus

4.3. Tpancmucuonua erekmpontna muxkpocrkonus (TEM)
TEM wu3zo0paxxenusta Ha MMS obpasnure npeacraBenu Ha Dur. 5, moka3BaT MOIy4aBaHETO HA
chepuynn yacTui ¢ pasMep okosio 500 nm (a) u 6) ¥ HWIMHAPUYHA [TOPOBA CTPYKTypa (B),
KOETO MOTBBPIKJIaBa Pa3yJITATHTE MOJTYYEeHU OT N2 — q;/lsﬂpop6unﬂ.

e R

500 nm

®urypa 5. TEM u3zo0paxenuss Ha MMS Hocurtesnurte
TEM wu3ob6paxenusita Ha Ag-monudunmpanu sSBA-15 nHocurenurte npencraBenn Ha dwur. 6,
MIOKa3BaT MOJIy4aBaHETO Ha CEPUYHM YACTUIM C pa3Mep okoso 1-2 um (a), KOUTO KaKTO Ha
MOBBPXHOCTTA CH (0), Taka U B 1enust 006eM (T) ChABPKAT CPEOBPHU HAHOYACTHUIU C pazMep
oKoJI0 8 nm (B).




®@urypa 6. TEM u3o0pa:kenusi Ha Ag-moaupunupanu sSBA-15 Hocuresure

4.4. Tepmoepasumempus
3a ;1a ce ompeaeNu ¢ TOYHOCT HaHeCEHOTO KoimuecTBO BAB B pazpaborenute HocuTenu Oere
W3MOJ3BaH TEPMOTPABUMETPUUEH METOJ, MPU KOWTO JOCTABSIIUTE CUCTEMH Ca HarpsiBaHU BbHB
BB31yX 10 600°C, cbe ckopocT Ha HarpsiBane 1°C/min, B mpoabinkenue Ha 60 min. Tlonyuenute
pe3yJITaTy 3a U3CJIeIBaHUTE TIPpooH ca npeacTaBeHu B Taou. 3.
Tabamnua 3. Crabp:xanne Ha BAB B nosiyyeHure cucreMu

O6pasen Coaspxanne Ha BAB (%)
MMS-Curc 33
AgsSBA-15-Curc 33
AgsSBA-15-Caps 29
AgsSBA-15-CurcCaps 36
SSBA-15-CurcCaps 22

PesynraTure moka3Bar, 4e 3a MOYTH BCHYKH MPOOHU OIPEIEIICHOTO Upe3 TePMOTPAaBUMETPHUS
konudecTBO BAB choTBeTCTBa (WS € MHOTO OJIM3KO) J0 MIBPBOHAYAIHO 3a70keHOTO (33%,
cboTHOmIeHue 2:1 Hocuten-bAB), koeTo ¢ WHAuMKaius 3a ¢pEKTUBHOCTTa HA HAHACSHE 4Ype3
W3IIOJI3BAHUST METOJT Ha OMOKpsiHe. M3kirrouenue mpasu mpoda SSBA-15-CurcCaps, 3a kosTo ce
HaOJII0/1aBa HATOBapBaHE Ha IMO-MAJKO KOJINYeCTBO (22%) KYpKYMHH M KallCaullMH, KOETO
BEPOSITHO € pe3ysTaT OT 3aTpynHeHaTa Audy3us Ha pa3TBOpa Ha BEIIECTBAaTa B IMO-TECHUTE
BXOJIOBE Ha ITOPH HA TO3H HOCUTEIL.
4.5. Ungpauepsena cnekmpockonus

C uen u3sICHSIBaHE HAa B3aUMO/ICHCTBUETO HA MOJICKYJIMTE HA KypKyMHHA U KarncaunuHa (Cxema
1) ¢ MOBBPXHOCTHUTE (PYHKIIMOHAIHU TPYNH Ha MOAU(DUIIMPAHUTE U M3XOJHUTE ME30TIOPECTH
HOCHUTEIIM BCHUKU HaToBapeHH oOpa3iu ca uscieasanu upe3 ATR FT-IR (®wur. 7).
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Curcumin Capsaicin

Cxema 1. CTpyKTYypa Ha MOJIEKYJINTEe HAa KYPKYMHH H KalCaulluH
MY chnekThbpbT Ha YMCT KypKYMHH ChIbpika uBuLAa npu 1625 cm™, npunucsana na
MPUIIOKPHUBAIIUTE CE CHTHAIHU 3a BaJieHTHU TpenTeHus Ha ankeHu (C=C) u xapOoHWIHA Tpyna
(C=0). CnexThpbT Ha KypKyMHH Ce XapakTepu3upa u ¢ miato npu 3200-3500 cm™?, gemxamio
ce Ha npuckcTBHEeTO HAa O-H rpymu u oOpa3yBaHeTo Ha BOJOPOAHM BpB3kH, apomatHu C=C
BaJleHTHM TpenTeHus npu 1427 cm™ u BucokomnTensusHa uBHia npu 1506 cm™ 3a cmecenn
TPENTEHUsl BKJIIOYUTEIHO BAJIEHTHU Ha KapOoHWiIHaTa Bpb3ka v(C=0), paBHUHHU BaJICHTHU
okono anmudaraute 6 CC-C, 6 CC=0 u paBauHHHU nedopmanuonHu 3a apomatau 6 CC-H u
BaJICHTHH TpenTeHus okoso apomatHute VCC Bpb3ku. OCBEH TOBa, ce Ha0IIt0JaBa OTHOCUTEITHO
MHTEeH3MBHA MBMIA 1pu 1274 cm™, kosTo e mpumucana Ha JAeOpPMAIMOHHNTE TPENTEHHs HA
n(C-O) na ¢enonnara rpyna. CrnekTpuTe Ha KypKyMHH HAaHECEH B ME30MOPECTH HOCHTEIU
MOKa3Ba, HaMaJlABaHE Ha WHTEH3UTeTa Ha uBHIara npu 1506 cm?, kosro mMoxe nma Obue
MIPUITHCAHA HA BaJICHTHH TpenTeHus Ha kapoonwitHarta rpymna v(C=0). To3u edekTt e Hali-CUITHO
M3pa3eH Ipu cucTemaTa Ha 6a3aTa Ha cpeOpo-MoauduLpaH HOCUTE, ChabpkKalia asete bAB.

Capsaicine

AgsSBA-15-Caps

% Transmitance
% Transmitance
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®@urypa 7. ATR FTIR cnexkTpu Ha yncTi U HaToBapeHu B SSBA-15 HocuTe I KYpKYMHH

(a) u kancannuH (0)
XapaKTepuCTUYHUTE MTUKOBE, KOUTO Ce HAOIIO/aBaT 3a YUCTHS KallCaulluH c€ IbJokar Ha: N-H
sanentHr (3307 cm?), amudaran C-H Banentru. (2926 cm?, 2858 cm™), C=0 panentHu (1626
cm™),apomatan C-C Banentnu (1555 cm™) u usssupapaunnn C-H nedopmanmonnu (806 cm
1, N-H nedopmarmonnn n C-N Banentan (Amide II) (1514 cm™), acumerpuunn C-O-C
Banentu (1282 cm™), C-O Banentnu (1201 cm™) Tpenrenus. 3a kamcaunuHa, HaHEeceH B
pa3paboTeHHTe HOCUTENIM CE€ BIDKIAa HaMalsiBaHE M MOYTH M34e3BaHe Ha u3BuuUTEe 32 N-H u
C=0 BaseHTHHUTE TpENTEHHs, KOETO € WHIMKAIMA, Y€ TE3M TPYNUd OT MOJEKYJTUTEe Ha
KarcavlliHa B3aWMOJIECUCTBAT HAM-CUIHO C (PYHKIMOHATHHUTE TPYNH OT MOBBPXHOCTTA Ha
HOCHUTEIIUTE.




S. buodapmaneBTHYHO XapakKTepu3HMpaHe Ha [JAOCTABAILIMTE CHCTEMHU B CHMYJHUPaHA
¢pusznosoruyHa cpena
5.1.0cs00001c0asane na Kypkymun u kancauyun npu pH=>5.5

In vitro ocBoOOX/aBaHETO Ha KYPKYMHH M KAlCaWIMH OT MOJYyYCHUTE IOCTABSIIN CHCTEMHU
Oewe u3cneaBaHo BbB GocdaTHu Oydepu ¢ pH=5.5, Tunuuno nepmanuu popmyaupoBku (Dur.
8). Ilpu ¢uzuonoruunu ycnosus (37°C) B 100 ml O6ydep ce mocraBaT 5 My OT JOCTaBALIUTE
CHUCTeMH WM 2 MQ YUCTO BEUIECTBO, KAaTO HAa ONpEACIICHH HHTEPBAJIM OT BpEME Ce B3eMa
anmKBoTa OT 3 ml, KosATO ciex u3MepBaHe Ha abcopuusra (mpu 427 nm 3a KypkyMuH u 280 nm
3a KarlCauI[MH) ce BPhIlla B pa3TBOpA C IeJ1 U30ArBaHe Ha rpallika Py HaMaJlsiBaHe Ha oOeMa Ha
aknentopHata (asza. OcBobojeHoTo konuuectBO BAB ce ompenens mo mnpenBapUTEIHO
M3rOTBEHA KaTMOPOBBYHA KPHBA.
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®urypa 8. [Ipodua Ha ocBoGOKIaBaHE HA KYPKYMHUH (2) U KancauiuH (0) OT MoJy4eHuTe

HOCUTEJHU

3a JOCTaBSNIMTE CHCTEMHM Ha KYpKyWH U KallCaulldH ce HaOlioJaBa MOoJo0psiBaHE Ha
paszrBopumocTTa Ha BAB B Oydep pH=5.5, xato 3a uscnenanus mepuoj (6 yaca) Hal-CHUITHO
uspaseH edekr (ocBobokaaBane Ha 100% 10 15 min) ce HabmogaBa 3a cucTeMHTE Ha Oa3aTa Ha
MoauduIpaHus Cbe cpedpPO CHIMKATEH HOCHTEN HATOBApPEH CamoO C €THO OT BellecTBara. 3a
YUCTUS HOCUTEN HaToBapeH ¢ aABere BAB ce HabmionaBa mbpBOHAa4yalHO 3a0aBsiHE Ha
ocBoOOkIaBaHeTo (10 120 Min), KOeTO BEPOSATHO C€ JIBJKK Ha TECHUS BXOJ HA TIOPHUTE, KOETO
BB3NpensaTcTBa nudysuara Ha BAB oT nmopure B akuientopHaTa cpesa.

5.2. Onpeoensine na paouxanynassuwa cnocoonocm (RSA) na uucmu u namosapenu 6

cunuxkamuume Hocumenu bAB
C men ma ce ompeenu Aaly T€3H BEUIECTBA 3ala3BaT paJHKaNTyIaBsIIaTa CH CIOCOOHOCT Cliel
HAHACSHETO WM B TIOJIYYCHHTE ME30MOPECTH KOMITO3UTHU HOCHUTENIH OsXxa TPOBEICHU
u3cienBaHus 3a WHXuOuWpane Ha 2,2-mudpenun-l-nukpuwixunpasuwn (DPPH) cBoOomHu
panukanu. DPPH paagwmaksT, mnpurexkaBam CBOOOJACH €JIEKTPOH, C€ XapaKTepucupa ¢
WHTEH3WBEH BUOJIETOB IBAT U abcopOius pu A = 517 nm. [Ipu npuemaHeTo Ha €NEKTPOH OT
BEIIECTBO C aHTHOKCHJIAHTHU CBOMCTBA ce HAOJI0/1aBa 00E3IBETSIBAHE HA PA3TBOPHTE HA TO3H
paauKal, KOeTo JECHO MOXe Ja Ob/ie KOJTHMUECTBEHO OIMPEIeJIeHO OT MPOMSIHAaTa B abcopouusra.
RSA ce u3paszsiBa karo MpOLEHT Ha MHXMOMpAHE MO OTHOIIEHHE Ha KOHTPOJHA CTOMHOCT.
Karmncauins, KypkyMUH U cCM€C OT JIBETE BEIIECTBA Ca U3IOJI3BaHH KaTO MOJIOKUTEITHA KOHTPOJIa
(¢ xonumenrpamuu chorBetHo 200 pg/ml, 100 ug/ml u 200 pg/ml). RSA Ha mpobure ¢
n3uncieHa no ypaBHeHHeTo: RSA(%) = [(Ao—As)/Ac]x100, xbreto Ao e abcopOuusra Ha
KOHTpOJIHATa mpoba ,a As e abcopOuusTa Ha TecTBaHaTa nMpobda PesynraTure OT HampaBeHUTE
n3cnenaBanus ca 0006meHu B Taom. 4.




Ta6auna 4. RSA na yuctute BAB u nojiyuenure cucreMu

Ob6pazen DPPH RSA (%)
Curcumin 30,10 £ 1,50
Capsaicin 13,03 +0,77
Curcumin + Capsaicin 35,87 +£0,62
AgsSBA-15-Curc 31,58 £ 1,61
AgsSBA-15-Caps 13,93 + 0,23
AgsSBA-15-CurcCaps 28,65 + 1,20
sSBA-15-CurcCaps 37,11 +£1,32

3a BCHUYKH HM3CJIEBAHU JOCTABAIIM CUCTEMH ce HaOiroaaBa Oiu3Ka, JOPU MOBHILIEHA PaguKal
ylaBsIa CrOCOOHOCT HA HAHECEHWTE BEIIECTBAa B CPAaBHEHHME C YUCTUTE. 1OBa BEPOSTHO CE
IBIDKU Ha MOAOOpPABAHETO Ha pa3TBOpuUMOCTTa Ha BAB cren HaHacsHeTOo UM B MOPUTE Ha
pa3pabOTEeHUTE HOCUTEIH.

6. In vitro onenka Ha papMaKoJIOrHYHUTE e(PEKTH HA MOJYUEHUTE JOCTABAIIN CHCTEMH
3abKUTEIIHO U3UCKBAHE 32 BCHYKUM MAaTEpUalH, M3MOJI3BAaHU C OMOJIOTMYHO TMPHIOKEHUE €
JUICaTa Ha TOKCUYHOCT. [IMTOTOKCMYHMAT NOTEHLMAJl HAa ME30IOPECTUTE CUIIMKATH |
MOJIyYEHUTE JIOCTaBSIIM CHUCTEMH IIe ObJie OMpeNesieH NPHU YOBEIIKM KIETKH C pa3iudeH
MIPOU3XO/I:

® 332 CHCTEMHUTE C MapEHTEepPaTHO MpHiIoXkeHue: noOpokadectBeHn enurennn HEK-293,
3nokauectBeHu EJ (pak Ha mukodeHn mexyp) u HL-60 (ocTpa mpoMHETonuTHA JICBKEMHS ).
e 32 JIepMAJHHUTE JOCTaBsIIM CHCTeMH: pgoOpokadecTBeHn enuteanun HEK-293 wu
snokauectBenn HUT-78 (T-kierbueH 1umMdom)
Knerbunn nuuum Osixa u30paHu C L€ J1a Ce HalpaBU CpPaBHEHUE MEXIy WHXHOUpaus
MOTEHIMAJ Ha MOJYyYEeHUTE OT HaC cucTeMu U cBoOogHoTO BAB.
6.1. Memoo na k1emvuHo Kyimugupane

Bcuuku  1eHOCTH, CBBpP3aHM C KYJTHBHPAHETO, C€ OCBHIIECTBABAT IMPU CIa3BaHE Ha
M3HMCKBaHUATA 3a CTEPUIHOCT HA W3MOI3BAHUTE HWHCTPYMEHTH, MaTepHald U Pa3TBOPH.
OcCHOBHHUTE MPOIIEAYPH MO TPETUPAHE HA KIIETKUTE CE U3BBPIIBAT B JaMUHAPEH OOKC.

KneTtkuTe ca pyTHHHO KyJITUBHpAHU MPH CTAaHIAPTHU YCIOBUS B KYJTHBAallMOHHH MaTpauyeTa B
uHKyOaTop mpu 37°C W MakcuMalHO OBJIaXHEeHa artMmocdepa, cpabpxkama 5% COo2.
TpanchopmupaHuTe KICTHPUHM JIMHUM C€ KyJITHBUpAT B XpaHuTenHa cpena RPMI 1640,
oboratena ¢ 2 mM L-rnyramun u 10% c¢eranen tenemku cepym. Ha Bcexu 2-3 mHm oT
MaTpaluTe ce OCTpaHsBaT OKoJo 2/3 oT obema Ha KJIeThbYHATa CyCHEeH3Us U ce 100aBs HOBa
cpela 3a KyJTHUBUpPAaHE, B KOJMYECTBO PaBHO Ha OTcpaHeHoTo. llenra e na ce moaabpka
JorapuTMHUYHaTa (ha3a Ha pacTex Ha KJIeThUHaTa JIMHUA.

6.2. Onpedensine Ha YUMOMOKCUYHOCH HA HEHAMOBAPEHU U HAMOBAPEHU C KYPKVMUH
HAHOPAa3MepHUu Hocumenu

[IpexxuBsieMOCTTa Ha KJIETKHUTE i€ ObJe OolleHeHa upe3 usnossBaHe Ha MTT-meton, koifto ce
OCHOBaBa Ha CIOCOOHOCTTAa Ha JKM3HECITOCOOHM KJIETKM J1a METaOOJU3HpaT, MOJ| JeHCTBHE Ha
MUTOXOHJPHAIIHUSL €H3UM CYKIMHAT-IAEXUIPOreHasa, KbJITaTa TETpPa3ojueBa COJl 10
HEpa3TBOPUM BHOJIETOB (pOpMa3aHOB MPOIYKT, KOUTO € CIIEKTPOCKOTICKU JIeTeKTepyeM mpu 527
nm. ExcrioHeHnuanHo nponudepupaiiy KIeTKU ce KyJITUBHpAT B CTEPUIHU TIOCKOABHHU 96-
SAMKOBM MHKpOILTAaKH NpH TheToTa oT 1x10* KieTku/aMKa kaTo BBB BesKa AMKa ce chabpkaT 100
ul ot cpemara. Ilnmakute ce WHKyOHWpaT B MpOABIDKeHHME Ha 24 yaca, 3a Jla ce aJanTupar
KJIETKUTE WM 3a Ja aaxe3upar KbM IBHOTO Ha IJIAKUTE, B CIyYaWTe Ha KyJITYpPUTE PaCTSIIN
kato MoHociou. Ciex ToBa BOAHM aucnepcud Ha uucture BAB u Hocurenute, KakTo U
U3CIEABAaHUTE CHCTEMHU Ha 0a3aTa Ha ME30NOPECTHTE CHIMKATU c€ MPHUOaBIT B Pa3IUYHU




KOHIEHTPAllUU KbM KJIETKHUTE, KaTO 3a BCSIKA U3CJI€BaHA KOHIIEHTpAUs L€ ObaaT U3I0JI3BaHU
6 OTAETHM SIMKU M IUIaKuTe ce uHKyoupart npu 37°C B npoabipkenue Ha 72 4. Criesl u3Tu4aHe
TOBa KbM BCsiKa siMka ce mpubassat 10 pL ammkBotr ot 5 mg/ml pazrBop Ha MTT BBEB hocharen
Oydep u rakuTe ce mHKyOupaHat 3a ome 4 yaca npu 37°C. 3a 1a ce pa3TBOpAT 00pa3yBaHHUTE
(dopmazaHOBU KpHUCTalIM KbM Besika siMka ce npubassar 110 uL 5% pasrsop na HCOOH B 2-
nponanos. AGcopOuusita Ha MTT-popmasana e ompeneneHa CrneKTpoOTOMETPHYHO.
Pesynrarure e 6b1aT HOpMAIU3UPAHU KaTo MPOIEHT OT HeTpeTupanara koutpoia (100%). 3a
na 6bpaat uzuncneru [Cso croifHOCTUTE (KOHIEHTPAIIMUTE TPU KOUTO BUTAJTHOCTTA HA KIETKUTE
HamansiBa Ha mnonoBuHa) MTT-mannute me ObaaT (uUTUpPaHU KbM CHUTMOMJIATHHM KPUBU
“koHLEeHTpanusI-e(heKT” upe3 HeTMHEHHA perpecusl.
Excnepumenmume 3a onpeoensine Ha yumomoOKCUYHOCMIMA HA U3XOOHUME U HAMOBAPEHU C
KYPKYMUH U KANCAUYUH ME30n0pecmu CUTUKAMHU HOCUmEU ca 8 npoyec Ha uspadomeane.
Omaazanemo Ha npoeexdcoanemo Ha eKCnepumenmume Oeuwie HANOHCEHO NOPAOU
HanpeosuoeHama Cumyayus 0KoJi0 3ameapaHemo Ha y4eOHU 3a8e0eHUA U 1adopamupuu Ha
Hawiu NAPMHLOPU, NOPAOU ENUOEMUOI0ZUYHAMA 0OCMAHOB8KA 6 CMPAHAmA.

[lo Bpeme Ha HacTOSIIUA TPOEKT, ITOKBIHUTEIHO Osixa paspadorenn M(-cbabpikamu
ME30IOPECTH CHJIMKATH KaTO HOCUTENM Ha MPHUPOJHUS MoiaudeHon kemdepon. 3a menrta O0sxa
oJIyueHH Me3omnopectu cuukati Tt MCM-41, Mmoauduimpany ¢ MarHe3uy 4pe3 PasindHu in
Situ (mupekTen cunTe3 — DS) U ClIeCMHTE3HU TEXHUKU (MMIpPErHupeHe ¢ oMokpsHe — IWI u
fionooomMen ¢ temmieiita — TIE). Tomsam mHaGop or Meromm 3a xapakrtepusupane (No-
¢usucopbumsi, XRD, EDX u np.) 6sxa U3M0A3BaHU 32 ONpPEISISIHE BIUSHUETO HA TPOIleaypara
Ha Moau(HIMpaHE BHPXY (U3MKOXUMHUYHHUTE CBOMCTBA M XUMHYHHUSA CHCTaB Ha IOIYYCHHUTE
Hocurtenn. Pesynratute ot HampaBeHute EDX wu3cnenBanus mokasaxa, 4ye€ IpU METOJA Ha
JUPEKTEH CHUHTE3 Ce IMOJIyyaBa MAaTEepPHJ ¢ Hal-BUCOKO ChAbpKaHHE HAa MaauduIUpalus areHT
(Marnesun). MeTtoasT Ha HOHOOOMEH ¢ TeMIUIeHTa BOJMU J0 ToidydaBaHe Ha Mg-moaudunupan
CUJIMKAT C TO-TOJIEMHM TOpHU, B CpaBHEHHE C Marepuante noaydeHu upe3 DS wmm WL
KemdeponsT, momudeHon ¢ aHTHOKCHIAHTHA aKTUBHOCT M MHOKECTBO JIOKa3aHH OJIarOnpHsITHA
edeKTu BHPXy YOBEIIKOTO 37paBe, Oelle e(heKTUBHO HATOBATEH B MOJMYyUYEHUTE M3XOAHH U Mg-
CBHABPKAIIM HOCUTENM 4Ype3 Mpolielypa Ha UMIIPETHUPAHE ¢ OMOKpsiHE. B3aumoaeicTBueTo Ha
MOJIEKYJIUTe Ha ToiudeHola ¢ MOBBPXHOCTTa HAa HocuTenute Oemne u3cienBano upes WY
cnekTpockonus. JlaHHUTE MOKa3axa Hali-CUJIHO B3aUMOJICHCTBUE HA MOJIEKYJIUTE Ha KeMQepoia
C HOCHUTEJISI MOTy4YeH upe3 AUPEKTEeH CUHTE3, KOeTO MOoKe Jia Obe 00sSCHEHO ¢ HATMYUETO Ha To-
TOJISIMO KOJMYECTBO MarHe3nid B mpobOaTa M BB3MOKHOCTTa 3a O0pa3yBaHEe Ha KOMILIEKC
MarHesuii-keMpepon. OcBoboxmgaBaHeTo Ha Kemdepod Oemre wu3ciaeaBaHo BBB (pochaTHH
Oydepu xapakTepHM 3a JOCTaBSIIM cuUcTeMu c opanHo npuioxenue (pH 1.2 m 6.8), kato
pe3ynTaTtuTe IMoKaszaxa MoJoOpeHa pa3TBOPUMOCT HAa HAHECEHHUS B ME30IMOPECTUTE CUIIMKATH
noyineHoI, B CpaBHEHUE C YUCTOTO BemlecTBO. OllEHKaTa Ha paguKaayJaBsiiaTa CloCOOHOCT
Ha KemQeposia MoKa3Ba, Y€ HAHACSHETO MY B M3XOJHH U CIEICUHTE3HO Mg-Monuduuupanu
CUJIMKaTHU HOCUTEIM HE TOBIMSABA HeroaTa akTuBHOCT crnpsimo DPPH paaukxamu. Ot apyra
CTpaHa, cucTeMara Ha 0a3ara Ha Mg-chAbpKalll CHJIMKAT TMOJYYeH 4pe3 JUPEKTEH CHHTE3,
MOKa3Ba MOYTH JBOWHO HaMaJsBaHE HA HEroBara pajguKalyaBsiaTa COCOOHOCT, KOETO MOXKE
na e edekr oT (opMmHpaHETO Ha CHJIEH KOMIUIEKC MarHesuu-kemgeposn. [loapoOHo Bcuuku
METOJIM U PE3yJITaTH Ca OMUCAHU B M3rOTBCHATA HAyYHA MyOIUKaIus (BUXK ,, [Iyonuxkayuu... ).




H3600u/Qb06uienue

VYcnemHo 0sixa CHHTE3UPAHU  KENA300KCUAHW/CUJIMKATHU  KOMIIO3UTH C el
U3II0JI3BAHETO UM KAaTO HOCUTEIH B CUCTEMHU C MAapEHPETATHO MPUIOKEHUE 32 LIEJIEBO
JIocTaBsiHE Ha KypkyMmuH. [lomyueHuTe Mmarepuaiv ce XapakTepu3MpaT C BHCOKa
cnenr(puIHa MOBBPXHOCT U TOJIIM OPOB 00€M, TIO3BOJISIBAIIY HAHACSHE HAa 3HAYUTEITHO
konuuecTBo BAB.

Upe3 uMIiperHupaHe ¢ OMOKpeHe Oellle MOCTUrHaTa BUCOKA CTENEeH Ha HaTOBapBaHE Ha
kypkymuH (33%) B mopure Ha Hocutens. [lomydeHWTe HATOBapEeHH KOMIO3UTHH
HOCHUTENH Os1Xa €(heKTUBHO OOBUTH C OUCIION OT (GOCHOIUITHIH.

3a M3rOTBAHETO Ha JAEpPMallHU JOCTaBSIIM CHCTEMH C KamcauuuH Oerie pa3paboTeH
METOZ 3a I[oflyyaBaHe Ha cpeOpo-MOAU(PHUIMPAHN CHIMKATHU HOCUTENIU dYpe3
M3I0JI3BAHETO Ha JIBA CTPYKTYPOOIpEALI SN arenTa. berie 10kazaHo, 4e U3Moa3BaHeTo
Ha MpoLeaypa Ha MOJU(HUIMPaHe Ype3 HOHOOOMEH ¢ TeMIUIeHTa BOIH JI0 IOJIy4aBaHETO
Ha MaTepual ¢ Mo-roJIeMU IIOPH, B CPaBHEHUE C MaTepuala MoJIy4eH Ype3 KallluHUPaHe.
Benukn mMarepuanu ce xapakrtepusupar cbC chepuyHa popMa Ha YaCTUIIUTE, BUCOKA
crenu(puIHa TOBBPXHOCT U MOPOB 00EM.

VYcraHoBeHH Osixa yCJOBHUSTAa 3a IOJIydaBaHE Ha €(EKTUBHHU JOCTABSIIU CUCTEMH, C
MOTEHLMAJIHO JIepMaJIHO MNPUJIOKEHUE, 3a KypKYMHUH M KalcaulMuH Ha Oa3ara Ha
MouduIMpaHuTe ¢ Ag, ME30MOPECTH CUIMKAaTHU HocuTenu. Ilocturnara Gemie BUCoka
CTeIeH Ha HaToBapBaHe Ha wu3ciensanure BAB (mo 33 %) B moauduuupanu
ME30M0PECTH CUIMKATHU HOCUTEIIH.

In vitro npodunure Ha ocBoOOXnaBaHe Ha HaToBapeHuTe BAB mpu QusnonornuHu
yCIIOBUS, MOAXOMANIM 32 JEpMajHU JOCTaBAILIM CHCTEMH, I[I0Kazaxa mojo0peHa
Pa3TBOPUMOCT HAa HAHECEHUTE BEILECTBATA B CPABHEHHE C UUCTHTE.

AHanu3bT Ha nHXHOMpaiara aktTuBHOCT cripsimo DPPH cBoGoHu pagukany, nokasa, 4e
HaHacsiHeTOo Ha BAB B mopectute HOCUTENN HE KOMIPOMETHPA, TOPU B HAKOM CIydail
OnaromnpusATCTBA paJHKall yJaaBsilaTa CllocCOOHOCT Ha KypKyMUHA U KallCaulliHa.

OT nonydeHHUTe pPE3yJNTaTH MOXKE Ja Ce 3aKII0ud, Y€ pa3paboTeHUTE KOMITO3UTHU
ME30IOPECTU MATEPHAIIH Ca MOAXOIAIIN, KATO HOCUTENIN B JOCTaBsIIM cucteMu Ha BAB
C IPUPOJEH NPOU3XOJ.




Ilyoaukayuu (uzne3nu uiu nodadenu 3a newam nyoauKayuu, 6 KOUMO UPUYHO € UKA3AHA
onazooapnocm kvm Ilpoecpamama) u ynacmusn na HayuHu gpopymu

[Ty6nukarmu:
e Physicochemical and pharmaceutical properties of kempferol based on the Mg-

containing MCM-41 mesoporous silicas — u3mpareHa 3a peleH3Hus B CIIMCaHUE
Materials Today Communications (IF=2.67)
Pesynrature 3a JOCTaBSIIUTE CUCTEMHU Ha KYPKYMHH M KallCaWLIMH ca B MpoIec Ha 00o0IIaBaHe
U UHTEpIpETaluA, CJICH KOCTO CE€ NPCABUXKIA Aa 6’b,I[aT Hy6J’II/IK}/BaHI/I B JIB€ CTaTUN (MaFHI/ITHI/I
ME30II0PECT CUIIMKAT-JIMIIMANA KOMIIO3UTH 3a IapEeHTEepaIHa JOCTaBKa Ha KypKyMHH U JE€pMaIHU
cUcTeEMH Ha Oa3aTa Ha Ag-MOI[I/I(bI/IBI/IpaHI/I MC30IIOPECTU CUIIMKATHU 3a JOCTABAHC HA KYPKYMUH
U KarcauiuH) B pedepupany MEXTyHAPOIHN CIIUCAHUSL.
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e U. Tpenmadunoa, P. Yummmupona, X. Jlazaposa, H. Kocea, M. Ilomosa, Mg-
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