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BukopucranHs MexaHOMarHiTOXiMiuHOI aKTHUBAIIIl fae 3MOTY ITiABUIITUTH KOHIIEHTPAILif0 TapaMarHiT-
HUX IeHTPiB (BIIPHUX PAJUKAJIIB) Y IPOTUNYXJIUHHOMY IIpemnapari, HalpuKJIaL JOKCOPYOiInHi, 1110 YMOK-
JUBJIIOE Ge3mocepeaHiil BILIMB Ha MOr0 MardiTHi BJIAaCTUBOCTI Mif Ai€f0 30BHINTHBOTO €JIeKTPOMATHITHOTO
moJsid i, K Pes3yabTaT, MOJIMINeHHS MarHiTHOI YyTJWBOCTI Ta MPOTUIYXJUHHOI aKTHUBHOCTI. ¥ poOOTi
BUKJIAJEHO IIPUHIIAIIN KOHCTPYKILil Ta po00TH MeXaHOMAaTrHiTHOTO peaKTopa AJid peaJisarlii miei TexHoo0-
rii, o mossArae y Kom0OiHaIlii BIJIMBy MexXaHOMATHiTOXiMiuHOI aKTHBAIIil Ta eJIeKTPOMATrHiTHOIO OIPOMi-
HeHHA. JlOCHiIKyloun BILIMB MeXaHOMAarHiTOXiMiuHOI akTmBallii Ha JOKCOPYOillMH, BUKOPUCTOBYBAJIU
MeTonu BiOparifiHol MarmiToMmeTpii, CIIEKTPOCKOIIiI eJIeKTPOHHOTO ITapaMarHiTHOTO Pe30HAHCY Ta BUCOKO-
e(eKTUBHOI pifrHHOI XpoMmaTorpadii.

PesynbraTu nmpoBegeHnX JOCTiIKeHb TOKA3aJIH, 1[0 B KOHCTPYKIIl MeXaHOMAarHiTHOTO peaKkTopa JOIiIb-
HO BUKOPUCTOBYBATU T'€HEPATOP €JEeKTPOMATHITHOTO IOJIA i3 CHMHYCOifaJabHOIO (POPMOIO CHUTHANY, poboui
KaMepu 3 KalpoJiaKTaHy, ()TopoIlaacTy abo 3 OpraHiuHMX MaTepiajiB i3 MeTaleBUMU BCTaBKaMMU, a TAKOMK
poboui Tisa 3i craii abo araTy sajesXHO BiJ HeOOXiZHMX MAarHiTHUX BJIACTUBOCTEM MoKcopybinuny. ITig Bmam-
BOM MexXaHOMAaTHiTOXiMiuHOI akTUBaIlil JOKCOPYOiliUH, AKNUH € fiaMarHeTHKOM, HaO0yBa€ BJIaCTUBOCTE mapa-
MarHeTuKa, He 3MIiHIOIOUU PO3NOJiNYy g-(hakTopa y CIeKTpax eJeKTPOHHOIO IapaMarHiTHOI'O DPe30HaHCY.
OpmepskaHi pe3yIbTaTH CBiUaTh MPO MEPCIEKTUBY BUKOPUCTAHHS TEXHOJIOTII MeXaHOMarHiToXiMiuHOI aKkTu-
BaIlii mOKCOpPYyOiIMHY B Tepalrii 3J0SKiCHUX HOBOYTBOPEHb, 30KpeMa ii IiJiecIpAMOBAHOI'0 3aCTOCYBAHHS

y pasi HAHOPO3MiPHUX MArHiTHUX CTPYKTYP Ta 30BHIIITHBOTO €JIeKTPOMATHITHOTO OITPOMiHEeHH.

Knarouwosi cnosa: BibHI paguKain, JOKCOPYOinE, MeXxaHOMATHITOXiMiuHA akTHUBaIlid.

ExcnepuMeHTaNbHI Ta KIIIHIUHI 1OCTiTKeH-
HA, IO iX 3iICHEHO 3a OCTAaHHE AecATupPid-
Us, CBi[UaTh PO MEPCIEKTUBY BUKOPUCTAHHS
AK IPOTUNYXJUHHUX ITperapaTiB MarHiTouyT-
suBoro HanokoMminekcy (HK) ma ocHOBi HaHO-
YaCTUHOK OKcuiaiB 3ainiza marmetury (FesO,)
1 IPOTUNYXJINHHOTO AaHTHOIOTHKA aHTPAIIMKJIi-
HOBOTO paxy mokcopyo6inuny (IP)[1, 2].

Haiinmomupewnimnii cmocobu cuutesy HK —
OKMCHEHHS, XeMOCOpPOIlifA Ha IIOBEepXHi HaHO-
YAaCTUHOK, CIPAMOBaHA MoAm(pikaiia moBepx-
Hi, TepMOJIi3, MeXaHOXiMiuHa aKTHBAaIlid TOIIIO.
A migBUIleHHS CTiMKOCTI KOJIOILHOI cucTe-
MU B PO3umMHi Ta 6iocyMmicHOCTI Aapa HaHOYAC-
TUHKU OKCUAY 3aJIi3a HOKPUBAIOTH OPTaHiYHOIO
PEUYOBMHOIO IJiA 3B A3YBaHHA 3a JOIIOMOTOIO
eqexTpocraTnuHux (ioHHMX) 3B A3KiB 3 [P.
Tomy momudikoBaumit moBepxHeBuii map HEK
MOJKe MaTH! 30BCiM iHII MarHiTHI XapaxkTepu-
CTUKU, Hi¥K AIPO, III0 MOYKE CIPUUYMHUTHA 3HAY-

Hi 3MiHEM (isUKO-XiMiUHMX XapaKTEePUCTUK
mpenapaty [3].

Y pamimie mpoBemeHMX MTIJIOTHUX TOCJIi-
IKeHHIX O0yJo IIOKasaHo, IO MeXaHOXiMiuHO
aktuBoBaHuii [P y KombiHaIii 3 eseKTpomar-
HITHUM ONPOMiHEeHHAM 3a (i3ioJoriuHuX TeM-
IepaTyp Ma€e 3HaYHO BUINUH TPOTUNYXJIUHHUHA
edexT, HiXK odinmmHAIBPHUN NpemnapaT, yHac-
JITOK YTBOPEHHA MJOJATKOBUX IIUTOTOKCHUY-
HUX BinbHUX pamukaiis [4]. Ha ocuoBi m1poro
0yJI0 PO3PO0JIEHO TEXHOJOTiI0 MeXaHOMAarHiTO-
ximiumoi axTumBamii (MMXA) HaHOYACTHMHOK
Fe;O, i P, mo mosarae y xombinamii Bmm-
BY MeXaHOXiMiuHOI akTHBAIlil Ta eJleKTpoMar-
HITHOTO OIIPOMiHEHHS KOMIIO3UTY MAarHiTHUX
MiKpO- i HAHOUYACTUHOK Ta IMPOTUITYXJIUHHOIO
npemnapaty [5]. Bukopucramusa iiei TexHoorii
cIpuse IMMigBUINEHHIO KOHIIEHTpAIlil mmapamar-
HITHUX IEHTPIB (BiTbHUX pagWKaJiB) y IIpena-
pari, 110 nae 3Mory 6e3mmocepeIHbO BILIMBATHY Ha
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marHiTHi BiactuBocti [P mig giero 30BHINITHBO-
TO eJeKTPOMAarHiTHOTO IIOJIS Ta IOJINIITyBaTH
ioro maruiTHy uytauBicts. I1le, y cBoOO uepry,
YMOJKJIMBJIIOE Kpallle IiJiecCIpAMOBaHEe JOCTaB-
JIEHHSA IpelnapaTry B NYXJHWHY Ta IIiABUIIEHHA
ioro e(peKTUBHOCTI.

V¥ nepiromy BapiaHTi mpuaany A aKTUBA-
I[ii Ta CTBOpPEHHSA HAHOKOMILIEKCY 0yJ0 BUKO-
pUCTaHO MexXaHOMATHITHUH peaKTop Ha 6a3i ja-
6opaTopHoro Mmikposiopomamaa MMVE-0.005
(Tedecr, Pocia). OmgHak #Oro KOHCTPYKIiA
MaJjia HusKy HenoJikis. Ilo-mmepire — Hegocrar-
HSA TOYHICTH BCTAHOBJIEHHS YacTOTH BiOparrii Ta
aMILIiTyIn KoaumBaHb. [lo-gpyre — HeBeamKa
HaTiMHICThL IIPUCTPOIO0 BHACJIJZOK 3aCTOCYBaH-
HSA MeXaHiYHOT0 NPUWHIUIY KoJimBaHb. OKpim
TOTO, poboui Kamepu Ta poboui Tina He OyJamM
ONTUMAJbHUMU 3 TOTJISAAY MaKcuMisarii mar-
"HiTHOI wyTauBocTi HK mix vac MM XA.

Y pobori onrcano MoAepPHiI3OBaHUI MEeXaHO-
MAarHITHUI peaKTop i IIpoBeAeHO AOCTiIKeHHS
MaTepiaJiB poboumnx TiJ Ta Kamep, I0 IX BUKO-
puctoByioTh 3a MMXA, a TaKk0K 3MiHu Qi3uKO-
ximiuamx BaactuBocteit [P, AKWi € mpoTUIIyX-
JuHHOI cybcranIieio B HK.

Marepiaau i meToau

MMXA HaHOKOMILIEKCY ITPOBOJUJIN 34 JI0-
TIOMOT0I0 MOAM(MPIKOBAHOTO MEeXaHOMATrHiTHOTO
peaxTopa (puc. 1) Ha 6a3i MeguUHOro MiKpPOBib-
poMJIMHA IJId MeXaHoxXiMiuuol mogudikarrii Jri-
KapchbKux 3acobiB «JIotoc-3» («JIoToc», YKpai-
Ha), B AKOMY BUKOPMCTAHO JiHIAHUHA IBUTYH
[6]. MexaHoMaruiTHUII pPeaKTOP CKJIALAEThCA
3 TaKUX CTPYKTYPHUX OJIOKiB: MexaHOXimiu-
HOr0 peakTopa (MiKpoBiOpOMINHA), TOCTIHHUX
Mar”iTiB, iHgyKTOpa, BUY-reHeparopa, uacro-
ToMipa, po60ouoi Kamepu Ta poOOUUX TiJI.

B peaxTopi 6ys10 BUKOpPUCTAHO ¥ JOCTigKe-
HO po0oUi KaMepu TPHOX TUIIIB i ABa T PobOO-
YuX TiJ, SKi 300pasKkeHo Ha puc. 2.

fAx maTepianu pobounx Kamep IJIs MeXaHo-
MarHiTHOTO peaKToOpa 3aCTOCOBYBAaJU KAaIPO-
aakTaH (Quadrant, Besbria ), gropomract ®-4
(«3AT PropommacToBble TEXHOJIOTUU», Pocis)
Ta Hep:KaBitouy cramb 12X18H19T. PobGoun-
MU TiJJaMu CJIYyTyBaJu KYJbKU 3 HepsKaBitouol
crani mapku 1.4112 ta 3 araty (Retsch, Himeu-
ypHa). CraneBi KyJIbKU Majau TBEPAicTb 55—57
HRC i rakmii ximiuauii ckmag: Fe — 76,5%,
Cr — 19%, Mo — 1,3%, Mn — 1%, Si — 1%,
C —0,95%, V — 0,12%, P — 0,04%, S —
0,03% . TBepaicTh araToBUX KyJbOK CTAHOBUJIA
6,5—7 Mohs; ximiunwnii craazg: SiO; — 99,91%,
Al,O; — 0,02%; Na,O — 0,02%, Fe,O3 —
0,01%,K,0—0,01%, MnO — 0,01% , MgO —
0,01%, CaO — 0,01%.
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IIporunyxguuHUN mOpemapaTr AOKCOPYOi-
mua-KMII («Aprepiym, KwuiBmenmpenapat»,
Vxkpaina) miggaBaam MMXA 3 iHTeHCUBHic-
TIO ImigBOAYy MexaHiuHOI eHeprii 20 Br/r 3a mo-
IIOMOT'0}0 IIPOCTOPOBOTO KOJIMBAHHA KaMepu 3
KYJbKaMU ¥ OMHOYACHOMY €JIEKTPOMATHITHOMY
ONIPOMiHEHHIO CUHYCOImaJabHOI (hopMU 3 UacTo-
Tot0 42 MTI'11 i BUXifHOO TOTYKHICTIO TeHEPATO-
pa 6 Bt Ta mocTiiHuM maraiTHuM mojem 12 mTa
OPOTATOM 5 XB a00 IMITyJIbCHUM eJIeKTpoMar-
HiTHUM 1T0oJseM 3 yacToToro 600 xI'1; Ta BUXigHOIO
MOTYKHicTIO reHepaTopa 2 BT i mocrifiEuM mar-
HiTHuM mosem 12 MTa TaKoK yIIPOZOBMK 5 XB.

MarsuiTHi XapaKTepuUCTUKU IIperapary Io-
CJHiKyBaIX MeTOAOM MarHiTomerpii Ha BiOpa-

Puc. 1. MexaHOMarHiTHUI peaKTop:
1 — mexaHoximiuHunii peakTop (MiKpoBiGpOMITIH);
2 — mocriini maraiTu; 3 — iHgYKTOP; 4 —
BY-renepatop; 5 — uacroromip

a e
Puc. 2. Po6oui kamepu i Tima:
a — cTajeBy KaMepy BCTaBJIEHO B 000JIOHKY
3 IOJIIMeTUIMETaKPUJIATY; 6 — (PTOpOILIacTOBA Ka-
Mepa; 6 — KaIlpPOJIaKTaHOBA Kamepa; 2 — KaMepu
y posibpaHomy BUTJIALI; 0 — crajeBi poboui Tisna;
e — araToBi po6oui Tisa
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mifinomy wmar"itomerpi Vibrating Magneto-
meter 7404 VSM (Lake Shore Cryotronics,
Inc., CIITA) y MarHITHHUX TOJAX 3 HAIPYsKeHi-
ctio 1o 13 kE. UyrsnusicTs Mar"HiTomeTpa cra-
HoBuIa 1077 eMo, IO JaBajo 3MOTY BHKOHY-
BaTU BUMipU MarHiTHOTO MOMEHTY Ha 3pasKax
Macom 10 OAWHUIL MijgirpamiB. Macy mociri-
[PKYBaHUX 3PasKiB BHBHAUAJM 3a JOIIOMOIOIO
enexTpoHHux MikpoBar AB135-S/FACT 3 aB-
roxomuencaitiero (METTLER TOLEDO, I1Iseii-
napisa) uyrausicrio 107° .

3 MeTOI0 AOCTisKeHHA CcTablIbHUX BiTbHUX
paavKaJIiB BUBUAJIU CIIEKTPU Ta iHTEHCUBHICTH
CUTHAJY eJIeKTPOHHOIr'0 MmapaMarHiTHOTO pPes3o-
maucy (EIIP) [7], AKi peecTpyBaJiz Ha MOAEPHi-
3oBaHomy cuexTpomerpi mapku PE1307 (3EIIC
AH) 3a temneparypu pigkoro azory (77 K) y
MUIiHAPUYHOMY pesonaTopi 3 momoo HO11, ma
vacrori 9,15+0,01 I'T'rr. IToTy:xHicTh HagBHCO-
KOUYaCTOTHOTO BUIIPOMiHIOBaHHS cTaHOBUJIa 40
MBr. BukopucToByBaJi MOAYIAIII0 MATHITHO-
ro moJisg uactotoio 100 kI'tr. IIpody posmiyBa-
JUW Y KBaploBOMYy Aioapi 3 BHYTPiIlIHIM giame-
TpoM 4,5 mm. O6’em 1podbu — 500 mur.

U1 mepeBipKY MOMKJINBOI 3MiHU (DiBMKO-Xi-
miuaux BaactuBocrteir AP micia MMXA mpo-
Bommyim xpomarorpadiuni gocmimixenHa. ia
IOKCOPYOINMHY Tigpoxjopuay ix smilicHioBa-
Jau 3rigHo 3 MeToquKOM0 [8]. BukopucroByBain
xpomaTtorpadiuny kosmouky Kromasil 100 C-18
posmipom 250x4 MM 3 po3mipom mmop 5 MKM. Py-
xoma (hasa CKJIafagacs 3 aleToHiTpuy Ta 0y-
(epHOTO PO3UMHY, HpUroroBanoro 3 2,88 r/xa
HaTpiro Jaypuiacyabpary ta 2,25 r/a pochop-
HOI KucJyoTu, 1:1. 3pasku (5 MKJI) mocaimxyBa-

A

Ju Ha piguaHOMY Xpomartorpadi Agilent 1200
(Agilent Technologies, CIITA) 3a IOTOKY PyXo-
moi asu 1 MJI/XB Ta TOBKUHU XBUJIi 254 HM.
Iia pochimkenns opanu 1 mr [IP i posunns-
JIX OT0 y 2 MJI JUCTUJIBOBAHOI BOAM, TOOTO KOH-
neHTpaiisa peuoBunu cranosuaa 0,5 mr/mi. [o-
climKkyBaHi MeTomoM xpowmarorpadii 3pasku
0yJio posgizeHo Ha 4 rpynu: 1 — odinuHaILHNIH
OP; 2 — TP micaa MMXA y kampoJiakTaHOBIilt
kamepi; 3 — I[P micaa MMXA y ¢propomiacToBii
ramepi; 4 — IIP micaa MMXA y Kamepi 38 opra-
HiYHUX MaTepiajiB i3 MeTajieBUMU BCTaBKaAMU.

Pe3yabsTaTi Ta 00TOBOPEHHA

XpomaTtorpadiuHi JociigKeHHA IToKas3aiu,
110 BCi JOCTimsKyBaHI 3pasKu MiCTATH OOHY I
Ty caMy PEeYOBUHY, OCKIJIbKY Yac yTPUMYBaHHSA
OCHOBHOTO IiKa 30iraBcsa 3 KOHTPOJIbHUM 3Pas-
koM. TumoBi xpomaTorpaMm pO3UYUHIB, MiATO-
TOBaHUX 3a PiBHUX YMOB, IIOJJaHO Ha puc. 3.

PesyasraTtu Bmicty P y mociimsxkyBaHUX
3pa3Kax HaBeJeHO B Tabur. 1.

PisHuma B KoHIeHTpallii po3uuHiB Oyja 3y-
MOBJIeHA IIepeayciM TeXHiUYHNMU 0COOJIUBOCTSI-
MU IIiJf Yac TPUTOTYBaHHA 3Pa3KiB pisHUMU Me-
TOJLAMMU.

Ha xpomaTrorpamax posunHiB micaa MMXA
B KamnpoJaKTaHoBil (B) Ta propomniactosiii (B)
KaMepax CIOCTepirajocsa yTBOPEHHS MOMiIIKKU
3 BigHOCHUM yacoM yrpumanHda 0,9, BigHOCHA
KOHIIeHTPAIlisa AKol cTaHoBuUIa MeHIe 1% .

VY TabJ1. 2 HaBeleHO 3MiHM MarHiTHIX XapakK-
repuctuk AP mix somauBom MMXA 3 pisHuUMHI
daxTopaMu MeXaHIUHOTO Ta eJIEKTPOMAarHiTHO-

Puc. 3. XpomaTorpamMu po34HHiB:
opinmuamsauii [IP (A) ta micaa MMXA B kanposaakTauosiii (B), dTopomiaacTosiii (B)
i pos6ipHiit Kamepi 3 oprarniunux marepianis i3 meraseBumu BeraBkamu (I7)
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Ta6auys 1. Buict AP y mr/ma micas MMXA 3a pesyapratamu xpomaTtorpadii

N 3paska MaTepian boBouoi KaMeDH Ilnoma ocHoBHOrO MikKa,| BmicT ocHOBHOI peyoBUHHN
°3p p p p mAU (AP), mr/ma
1. O® [IP — KOHTpPOJb - 3415,5+83 0,5+0,01
2. MMXA TP KamposakTt 3227,6=71 0,47+0,01
3. MMXA 1P dropomiact 1437,4+24%* 0,21+0,005%*
4. MMXA TP Kawmepa i3 opramiuaux marepiaiis 1041,4+31+% 0,28+0,006*
3 MeTaJIeBIMHI BCTaBKaMU

Tyr i gani: * — craTucTrUvHO 3HAUYII BiAMiHHOCTI mopiBHAHO 3 odinmuanbauM [P i3 piBHem 3uauyiocti P < 0,05.

Tabauys 2. 3mian marHiTHuX Xapaktepuctuk [P mix smansom MMXA

Marepiax ®opma cUrHALY IuromMuii MaruiTHMI
KaMepu pO60‘{I/IX Tia eJIeRTpOMaI‘HiTHOl‘O TIOJISI MOMEHT¥, eMo/T
Koutpous opinunansanii 1P (6es MMXA) _ _ _0.012
miaMarLeTuk ’

Kamposakran, mapaMmarieTux Craninb Cunycoiguuii +0,024
Crajnb, mapaMarieTuK Craianb Cunycoiguuit +0,071
dTopomaactT, mapaMarHeTuk Crannb Cunycoiguuii +0,053
KampoJsaxTan, mapaMmarseTux Crannb IMmnynabcHMII +0,019

*H = 3000 epcren (HanpysKeHiCTh MAarHiTHOTO OJIS).

ro BILIMBY. AHaIi3 [UX pe3yJbTaTiB CBiAUUTE,
mro [IP y HaTUBHOMY CTaHi € JiaMarHeTUKOM.
ITicta MMXA Bim nabyBae BJacTUBOCTEH IIa-
pamMarHeTmKa, MarHiTHI BJIaCTUBOCTI AKOTO 3a-
JexaTh Bil (PaKTOpiB MeXaHiUHOTO Ta eJeK-
TPOMATHITHOTO BILUIMBY. Tak, MiHiMaabHUNI
nuromuit mar"itauir momeHT (+0,024 emo/r)
O0yB micasa akTuBaiii [P y kamepi 3 KampoJiak-
Tany, a MakcuMaabuuii (+0,071 emo/T) — micaa
BUKOPHUCTAHHA CTAJIeBUX KYJbOK Y CTaJIeBii
Kamepi. 3miHa ¢GopMHU CHUTHAIYy eJeKTpoMar-
HITHOTO II0JIA 13 CHHYCOIJaJIbHOI 10 iMITyJILCHOT
dopMu mpm3BOAMJIA OO 3HUIKEHHS ITUTOMOTO
mar"iTHOoro momentTy MMXA JIP y KampoJsak-
TaHoBi# Kamepi xo +0,019 emo/r.

ITpoBeneni panimie mijsioTHI gociimsKeHHA
MarHiTHUX xapakrtepuctuk [P mig BumamBom
MMZXA mokasaJjiu, 110 3aCTOCYBaHHA K P00O-
YHUX TiJl araTOBUX KYJbOK Y KaMepi 3 KarrpoJiak-
TaHy 3YMOBJIIOBAJIO 3HWIKEHHS IMMUTOMOTO Mar-
HITHOTO MOMEHTY IOCJIiIKyBaHUX 3pPasKiB Ha
50% mopiBusano 3 MMXA y 11iit kKamepi 3 BUKO-
PUCTAHHAM CTaJIEBUX KYJIbOK (IMTOMI Marsir-
Hi MoMeHTH 3paskiB cranoBuau +0,034 emo/r
3 araroBumu Ta +0,068 emo/r 3i crameBuMU
Kyabkamu). OCcKibKM 3MiHM MATrHITHOTO MO-
MEHTY MAaloTh OJHAKOBi TeHAeHIIii 3i 3amiHamu
KOHIIEHTpAIil mapaMarHiTHUX IeHTPiB (Bijlb-
HUX PaJnKaJIiB) y JOCJHTiIKYyBaHUX 3pasKax [d],
SHU)KEHHS MUTOMOTO MarHiTHOTO MOMEHTY 3a
MMZXA 3 araToBuMHu KyJbKaMu, Y CBOIO UEpPTy,
CYIIPOBO/KYBAJOCA B3MEHIIIeHHAM KiJIbKOCTi
mapaMarHiTHUX IMeHTPiB (BIIbHUX pagnKaJIiB).
SIK HaCHIimOK, Ile MPU3BOAUTH A0 3MiHU ITUTO-
CTaTUYHOI aKTUBHOCTI Ipemapary. Buxomsaum
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i3 1[pOro, y HACTYOHUX AOCJilaX He IIPOBOJI-
JU TIOBTOPHE BUMIipIOBAaHHSA MAarHiTHUX Xapak-
TePUCTUK 3paskiB micaa MMXA 3 BUKopucTau-
HSAM araToBUX KYJbOK. IluTomMuii Mar"iTHwmit
MOMEHT HAaCUUYeHHs OyB OiIbIIINH y pasi BUKOpU-
CTAHHS CUTHAJY €JIEKTPOMATHITHOTO IIOJIA CU-
HycoOiIaJabHOl (hOopMU MOPIBHAHO 3 iMIYJIBCHOIO.

1 meTaJbHIIIIOr0 BUBUEHHA HAOyTUX Imapa-
maruiTHux BiaactuBocteit MMXA TP 6yJo mocri-
mxeHo iioro EIIP-cnekTpu (puc. 41 5). Anasis Ha-
BeIeHUX AaHUuX CcBimuuTh, 1mo EIIP-cnexkTpu P
Oysu moai0Hi, He3aJaesKHO Bil BUKOPHUCTAHUX Ma-
TepiaiB Kyabok aja MMXA. Boru maju Tumosi
s opinuuanbaoro I[P g-dpakropu 2,005, 2,003
ta 1,97. Ockinbku iHTeHCUBHicTH curHaay EITP
P 3 g-daxropom 2,003 Oysia HaWbiJabIIOW IO-
piBusaHo i3 [P 3 g-paxTopamu 1,97 Ta 2,005 [4],
HACTYIIHI HOCIiyKeHHA IIPOBOAMIN caMe i3 UM
g-pakropom. IarencuBHicTh curaany EIIP, aka
3aJIE;KUTh BiJf KiJIBKOCTI mapaMarHiTHUX IIeH-
TpiB micaa MMXA 3 BUKOPHUCTAHHAM CTAJIEBUX
KYJIbOK, Oyia Ha 22% BuHIa, a 3 araTOBUMU
KyJabKamMu — Ha 65% HuKua, HiK B OPilMHAIE-
"oro [P.

B ocHOBi 3MiHM Mar"iTHUX BJacTHUBOCTeN
IP, Ha HaIly AYMKY, JexaTb OaraTodaxTop-
Hi (pisuko-ximiuni mpomecu. Ilo-mepime, 1e da-
30Bi mepexoau, M0 3yMOBJIEH] BIJINBOM €JIEK-
TPUYHUX 1 MATHITHUX IOJIiB Ta MeXaHIUHUX
HanpyKeHb [9]. [lo-gpyre — BUHUKHEHHS BU-
XPOBUX CTPYMiB MiK TijamMu, IIT0 KOHTaKTYIOTh
[10], 3 edhexTOM YyTBOPEHHSA BiIbHUX PAgUKaJiB
rta iouiB [11]. I, maperri, TpeTe — MOKJIUBE
IepeHeceHHA MOJIEKYJIAPHUX (hparMeHTiB CIIO-
JYK, II10 KOHTaKTYIOTh MiK coboro [12].
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Puc. 4. Cnexrpu EIIP [IP:
obimuuansuamit [P (1), MMXA 3 BUKOPUCTAaHHAM
crajzeBux (2) ta aratoBux (3) KyJIbOK

Y mpoBeleHUX €KCHEePUMEHTATbHUX TOKJIi-
HIiUHUX OOCJHiI)KeHHAX IIoKasaHo, mo MMXA
P MaB BUIMUI TPOTUNYXJIUHHUNA e(heKT, HixK
opinuuansumii [10]. Ile cBiAUUTEL TPO MOKIUBY
MMePCIeKTUBY 3aCTOCYBaHHs TexHoJorii MMXA
AP 3 HAaHOMATHITHUMY CTPYKTypaMu y Teparrii
3JI0SKICHUX IIYXJWH 32 30BHIITHHOTO BILJIUBY
JIOKAJILHOTO eJiIeKTpoMaruiTHoro moJda [13].

TakuMm ynHOM, Y KOHCTPYKIIil MexaHoMar-
HITHOTO peaKTopa IOIiJIbHO BUKOPUCTOBYBATHU
JiHIAHUHA OBUTYH, FeHEPaTOp eJeKTPOMAarHiT-
HOT'O TI0JIA i3 CUHYCOifaIbHOIO (DOPMOIO CUTHA-
Jy, a TaKOoYX KaIpoJaKTaHOBi, ()TOPOMJIACTO-
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Wcnonb3oBaHne MeXaHOMATHUTOXUMUUYECKON
AKTHUBALIYN I[IO3BOJIAET IIOBBICUTH KOHIIEHTPAIIHIO
mapaMarHUTHBIX II€HTPOB (CBOOOZHBIX pPagMKa-
JIOB) B IIPOTHBOOIIYXOJIEBOM IIperapare, HAIpU-
Mep JOKCOPYOUITHHE, UTO JaeT BO3MOKHOCTD HEIIo-
CPEICTBEHHO BJIMSATHL HA €r0 MAarHUTHBLIE CBOMCTBA
MoJ [JeHCTBHEM BHEIIHEro 3JIeKTPOMAIHUTHOIO
II0JIA ¥, KaK CJIeICTBYE, VIYUIINTS MATHUTHYIO Uy B-
CTBUTEJHLHOCTD 1 IIPOTUBOOIIYX0JIEBYIO AKTUBHOCTD.
B paboTe 1310 eHbI IPUHIIAIILI KOHCTPYKI[UH 1 Pa-
0O0THIMEXaHOMATrHUTHOTO PEAKTOPAa AJII PeaTn3aIium
9TOM TeXHOJOI'NHU, 3aKJII0UAOIeCcs B KOMOMHAIIAN
BINAHNAA MEXaHOMATHUTHON AKTHUBAIMUA U DJIEK-
TPOMATHUTHOTO o0jaydueHusi. IIpu wucciegoBaHUU
BINAHNAA MeXaHOMATHUTOXUMUUYECKON aKTUBAIINNA
Ha IOKCOPYOUIIMH OBIMIM HCIOJIb30BAHBI METOIBI
BUOPAIMOHHON MAarHUTOMETPHUM, CIEKTPOCKOIINU
SJIEKTPOHHOI'O IIAPAMATHHUTHOIO PE30HAHCA W BbI-
cok03(h(HeKTUBHOU KUJKOCTHON XpoMaTorpaduu.

PesynbTaThl MPOBENEHHBIX KMCCJIEIOBAHUN II0-
KasajM, 4TO B KOHCTPYKI[NM MEeXaHOMATHUTHOI'O
peaxTopa 1eecoodpasHo UCIIOJIb30BaTh TeHepPaTop
5JIeKTPOMATHUTHOTO OJISA C CHHYCOUAATIBHOM (hop-
MOIi curHaja, paboure KaMephl 13 KampoJgaKkTaHa,
¢ropormracTa UIM U3 OPTaHUUYECKUX MaTepUaioB
C MeTaJLINYeCKNMU BCTaBKaMU, a TaKiKe padourie
Tejia U3 CTAJIN WJIM arata B 3aBUCUMOCTH OT TPedy-
eMBIX MArHWTHBLIX CBOMCTB HOKcopyoOuruHa. Ilox
BINAHNEM MeXaHOMATHUTOXMMHUYECKON aKTHBa-
MUY SOKCOPYOUIIWH, SABJIAIOIUNACA IUAMarHeTH-
KOM, IIpHOOpeTaeT CBOMCTBa MapaMarHeTHKa, He
U3MeHsA pacupezesieHusa g-(PaKkTOPOB B CIIEKTPax
5JIEKTPOHHOTO ITapaMarHWUTHOTO pe3oHaHca. Ilo-
JIy4eHHBIE Pe3yJIbTaThl CBUAETEJILCTBYIOT O IIep-
CIEKTHUBE NCIIOJb30BAHUA TEXHOJOIMU MeXaHOo-
MArHATOXMMHUYECKON aKTUBAIINY JOKCOPYOUIINHA
IS Tepamuy OHKOJIOTMYeCKUX 3abojieBaHUil, B
YACTHOCTHU €€ I[eJICHAIIPABJIEHHOI0 IPUMEHEHNS B
cayyae HAHOPA3MEPHBIX MATHUTHBIX CTPYKTYP U
BHEIITHEr0 3JIEKTPOMATHHATHOTO O0JIyYeHM .

Knwouesvle cnosa: cBOGOAHBIE PAIUKAJIBI, JOKCOPY-
OUITNH, MEXaHOMATrHUTOXUMUYECKAd aKTUBAIUI.
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Mechanomagnetochemical activation can
increase the concentration of paramagnetic
centers (free radicals) in the anticancer drug,
for example, doxorubicin that enables to
influence its magnetic properties under external
electromagnetic field and improve its magnetic
sensitivity and antitumor activity. The principles
of design and operation of mechanomagnetic
reactor for implementation of this technology
which includes mechanomagnetochemical
activation and electromagnetic radiation of the
drug are described in the paper. The methods of
vibration magnetometry, electron paramagnetic
resonance spectroscopy and high-performance
liquid chromatography were used for studying
of doxorubicin mechanomagnetic activation
effects.

The studies have shown that a generator
of sinusoidal electromagnetic wave, working
chambers from caprolactam, fluoroplastic
or organic materials with metal inserts and
working bodies made from steel or agate
depending on the required doxorubicin magnetic
properties are expedient to use in the designed
mechanomagnic reactor. Under influence of
mechanomagnetochemical activation doxo-
rubicin, which is diamagnetic, acquires the
properties of paramagnetic without changing g-
factors in the spectra of electron paramagnetic
resonance. Mechanomagnetochemical activation
of doxorubicin satisfies pharmacopoeia con-
ditions according to the results of liquid
chromatography that points on perspective
of this method using in technology of tumor
therapy with nanosized structures and external
electromagnetic radiation.

Key words: free radicals, doxorubicin,
mechanomagnetochemical activation.



