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STUDY OF THE REACTIONS OF MICROORGANISMS
IN RESPONSE TO THE MAGNETITE NANOPARTICLES
Andrey Belousov?, Yulia Voyda?, Ekateryna Belousova!
!Laboratory of Applied Nanotechnology of Belousov
?Kharkov Medical Academy of Postgraduate Education, Ukraine
www.nanolab.com.ua; an.belousov2012@yandex.ua

The influence of basic physical factors caused by magnetite nanoparticles (con-
stant magnetic field and sorption) on microorganisms by examining the reactions of
the intensity of free radical lipid peroxidation (FRLP) and bacteriostatic action was
studied. It was well established that the magnetite nanoparticles caused unequal reac-
tion in intensity of FRLP on different groups of microorganisms. It was determined
that the most significant factor that influenced on the ultimate indicator of the intensity
of luminescence on candida albicans, escherichia coli and pseudomonas aeruginosa
was constant magnetic field which induced by nanoparticles. On the contrary, sorption
was the most significant factor on staphylococcus aureus. It was found that the rate of
consumption of free radicals lipid reduced reliably on all microorganisms after their
processing by magnetite nanoparticles. The results of microbiological studies of esch-
erichia coli, klebsiella pneumoniae and staphylococcus aureus showed that bacterio-
static effect was detected after exposure by magnetite nanoparticles. Visually, it was
detected by decreasing the number of colonies on the nutritious medium in comparison
with the control (Fig.1). It was revealed an interesting fact that saline NaCl, which had
previously been processed by magnetite nanoparticles also significantly had a marked
bacteriostatic effect on the studied microorganisms. This effect could be explained by
mechanism of change the polarization structure water of microorganisms by magnetite
nanoparticles. It was discovered that degree of expression of bacteriostatic action
which induced by magnetite nanoparticles had correlation with marks of reactions in-
tensity of FRLP. Maximum bacteriostatic effect on staphylococcus aureus was ex-
pressed in second variant application of magnetite nanoparticles where mechanism of
sorption was more significant than action of the magnetic field. On the contrary, max-
imum bacteriostatic effect on escherichia coli and klebsiella pneumoniae was revealed
in third variant, where time exposition of contact with microorganisms nanoparticles
and, consequently, action of a constant magnetic field was determinative.
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Fig.1 Study bacteriostatic action of magnetite nanoparticles (MCS-B) and saline
NaCl that was processed by nanoparticles on different groups of microorganisms.




ULTRASTRUCTURE OF HEPATIC CELLS IN RABBITS AFTER INJEC-
TION OF MAGNETITE NANOPARTICLES ICNB
Andrey Belousov
Laboratory Applied Nanotechnology of Belousov
Kharkov Medical Academy of Postgraduate Education
www.nanolab.com.ua; an.belousov2012@yandex.ua

In order to determine ultrastructural reconstructions in hepatic cells under effect of
magnetite, an experiment was conducted on 45 rabbits. They received a single intravenous
injection of magnetite nanoparticles (ICNB) at a dosage of 75 mg/kg of body weight 24
hours before the investigation. Ultrastructural changes in hepatocyte organelles manifested
pronounced signs of activation of reparative intracellular processes. Hepatocyte nuclei held
their rounded shape. Nuclear membranes had well-defined contours. Chromatin, in the form
of small clods, was evenly distributed throughout the section. Condensation of chromatin
on the nuclear membrane was observed only in single hepatocytes. Perinuclear space was
not enlarged. Single ribosomes were found on the outer membrane of the nucleus. Mito-
chondria were evenly distributed in all parts of the cytoplasm of the hepatic cells. Mitochon-
drial matrix had a moderate electron density and a fine grain structure. Shape of the mito-
chondria varied from rounded to stick-like. Many cristae were revealed; they had a pro-
nounced typical orientation. The outer membrane remained integral, without any foci of
destruction. In single cells, there were mitochondria having the shape of dumb-bells and
with septa. The rough endoplasmic reticulum underwent the most characteristic reconstruc-
tions. In the majority of hepatocytes, their rough endoplasmic reticulum was an extensive
network of membranes with numerous ribosomes localized on their surfaces. Cisterns of
the endoplasmic reticulum were slightly enlarged and their shape resembled flattened vesi-
cles. The substance which filled them was electron transparent. The smooth endoplasmic
reticulum was well developed, its vacuoles were mostly localized in basal parts of the cyto-
plasm. It should be noted that there were great numbers of free ribosomes and granules of
glycogen which were evenly distributed throughout the cytoplasm. The laminated cytoplas-
mic Golgi's complex was moderately hypertrophic, its membrane part consisted of parallel
smooth membranes. Packs of these membranes were surrounded with a great number of
large and small vesicles. Single vesicles were filled with a rough fibrous osmiophil sub-
stance. There was rather a great number of primary lysosomes in the area of localization of
the laminar cytoplasmic Golgi's complex, autophagosomes and small inclusions of lipids
being observed in single cells. Bile capillaries were filled with prolonged crimped microvilli
and were moderately dilated. Sinus capillaries and Disse's spaces were dilated rather exten-
sively. Disse's spaces were filled with numerous microvilli. Changes in the ultrastructure of
Kuepfer cells testified about their functional activity. Nuclei of Kuepfer cells were of irreg-
ular shape with deep invaginations of the nuclear membrane. Nuclear matrix had a signifi-
cant electron density. Karyolemma had no destructive changes. The cytoplasm of Kuepfer
cells revealed single and slightly swollen mitochondria which contained a small number of
cristae and single cisterns of the rough endoplasmic reticulum. The cytoplasmic membrane
did not undergo any changes and held its well-defined bilaminated structure. It should be
noted that there was a great number of small electron-transparent micropinocytic vesicles.
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PREPARATION OF NANOTECHNOLOGY AS MAGNETICALLY-RESO-
NANT CONTRASTING MEANS DURING VISUALIZATION OF MALIG-
NANT TUMOUR
Andrey Belousov, Ekateryna Belousova
Laboratory of Applied Nanotechnology of Belousov
Kharkov Medical Academy of Postgraduate Education
www.nanolab.com.ua; an.belousov2012@yandex.ua

The task was set in an experiment on animals to check possibility of the use of
the before worked out and studied methodology of intravenous insert of the
standardized form water solution magnetite of nanoparticles (preparation of ICNB) for
contrasting of malignant tumour at MRI research. The main purpose — to change the
indexes of relaxation of T1 and T2 in area of malignant tumour during realization MRI
by means nanoparticles of ICNB. In investigation on animals (Vistar rats) was proof
that magnetite of nanoparticles (ICNB) are contrast means for malignant tumour
visualization. Was been shown that magnetite of nanoparticles have contrast effect
when performing magnetic resonance imaging (MRI) (Fig. 1, 2). Was established, that
after intravenous inject preparation of nanotechnology (ICNB) the magnetite of
nanoparticles have selective accumulate in tumour and alter brightness of picture in
24- hours (Fig. 2, 3). On 4-th day investigation was established significant decries of
dynamic brightness of the picture of tumour and muscles (Fig. 4). This fact is
connected with elimination the ICNB out of rat’s organism.

Adenocarcinoma of
mammary gland

Adenocarcinoma of
mammary gland

Tissue of muscula

Fig. 1. Initial MRI study the brlghtness of Fig. 2. MRI study the brightness of image
image the rat’s adenocarcinoma of rat with the adenocarcinoma of mammary
mammary gland and tissue of muscular gland and tissue of muscular on the first
(471 conventional sign — tumour; 243 minutes after intravenous insert of ICNB
conventional sign — tissue of muscular). (800 conventional sign - tumour; 700
conventional sign - tissue of muscular).
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Fig.3. Dynamic of change magnetite of nanoparticles concentration in rat’s tumour and
muscular after intravenous insert ICNB preparation on various stages for MRI studies.
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Fig. 4. Dynamic of change brightness of image rats muscles in both groups on
various stages for MRI studies after intravenous insert ICNB preparation.



REDUCED OF ERYTHROCYTES DESTRUCTION BY MEANS
OF MEDICINE NANOTECHNOLOGY (MCS-B)
Andrey Belousov, Ekateryna Belousova
Laboratory of Applied Nanotechnology of Belousov
Kharkov Medical Academy of Postgraduate Education, Ukraine
www.nanolab.com.ua; an.belousov2012@yandex.ua

Metabolic restoration, prolongation of normal function of cells both inside and
outside the organism is the main purpose of medical and biological trend in the 21st
century. Having solved this task the mankind will closely approach the mystery of lon-
gevity, treatment of previously incurable diseases, make a significant advance in the
sphere of microbiology, transplantology, growing and storage of cells. Will the nearest
future allow to purposefully managing metabolism of cells, treating earlier incurable
diseases etc? What should tools and methods be to meet this purpose? All these ques-
tions can be answer by the modern trend of science, i.e. nanotechnology. The main
purpose of this work is decline of erythrocytes hemolysis by means of magnetite nano-
particles (magnet-controlled sorbent - MCS-B). Conventional erythrocytes of person's
venous blood were objects of the research. The time of appearing the signs of erythro-
cytes hemolysis was registered by help of visual method. In result of investigation it
was established:

1. For inhibiting of hemolysis the optimum frequency rate (1-2 times) of pro-
cessing the blood by nanoparticles (NPs) of MCS-B was determined.

2. It was established that extracorporally processing the blood by MCS-B relia-
bly reduces activity of Ca, Mg - ATPHese of erythrocytes and increases level of cyto-
solic calcium (Tables 1, 2).

Table 1. Results of research activity adenosinetriphosphateses before and after
processing of erythrocytes by NPs of MCS-B (M+m; n=20)

Adenosine- Control Frequency rate processing by MCS-B
triphosphateses Single Double Triple

Na, K — ATPHese,

protein mmol/mg in 6.34+0.5 6.11+0.6* 5.89+0.7* 5.93+0.4*

mines
Ca, Mg — ATPHese,
protein mmol/mg 23.64+0.6 | 21.17+0.7** 18.45+0.5%** 17.63+£0.3%**
in mines

Note: * - p>0.05; ** - p<0.01; *** - p<0.001
Table 2. Results research the level of ion Ca?* in erythrocytes before and after pro-
cessing by NPs of MCS-B (M+m; n=20)

Control _ Frequency rate processing by MCS.—B
lon %107 Single Double Triple
X 107 X 107 X 107
2+
ca”, 120.1 4.9+0.1* 5.6+0.2 * 6.5 +0.1*
m/ml.cell.

Note: * - p<0.001 in comparative with control.
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3. After processing of blood by means NPs of MCS-B the activity of Na, K - ATPHese
of erythrocytes does not change (p>0.05) (Table 1).

4.Manifestation of hemolysis has not linear dependence on rise level of cytosolic cal-
cium and frequency rate processing of blood by MCS-B.

5. Likely that NPs of MCS-B are changing the state polarization of water molecules of
micro-cellular space of erythrocytes. It is influences on activity of hemolysis, activity
of ATPHeses, opening of ion channels that in whole explains the decline of eryptosis
mechanism.
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PROSPECTS OF CREATION OF NEW
OPHTHALMIC MEDICINES WITH NANOPARTICLES
Burian G.O., *Burian K.O.

National Pharmaceutical University,
Pharmaceutical Chemistry Department;

*Institute of Pharmacy Professionals Qualification Improvement,
National Pharmaceutical University,

General Pharmacy and Safety of drag department
anna_chem@bk.ru
stormkate@ukr.net

A number of important problems facing the pharmaceutical science can be
solved with the help of nanotechnology — a rapidly developing interdisciplinary scien-
tific direction. The introduction of nanotechnological innovations in pharmacy is the
key to the successful development of the pharmaceutical sector of the State medical
industry. Nanotechnology in pharmacy is the creation of drugs with nanoelements,
which in their composition can serve as active pharmaceutical ingredients, auxiliary
substances, packaging materials.

As is known from ophthalmic practice, the widely used method of instillation of
the drug into the eye has many disadvantages. Only 5-25% of active pharmaceutical
ingredients reach the goal and have a therapeutic effect. It causes increase of their con-
centration in the composition, increase the number of instillations, as a result of which
the risk of side effects arises. The creation of new safe drugs will increase the effec-
tiveness of therapy for a number of ophthalmic diseases and human eye pathologies.

The use of contact lenses with nanoparticles on their surface and in pores can be
an effective alternative the introduction of drugs in the form of drops, suspensions,
ointments, etc., since the presence of a matrix in the form of a hydrogel base of the
contact lens will facilitate retention of the active pharmaceutical ingredients in the tear
film of the eye and prolongation of their action. The longer retention time of active
pharmaceutical ingredients in curative soft contact lenses minimizes the penetration of
substances into the bloodstream, as well as their flow through the tear-nasal canal.

The introduction of nanotechnology in pharmacy will make it possible to ap-
proach the formation of personalized medicine through treatment and prevention on
the basis of the individual characteristics of the appropriate patient.

The actual problems of creating drugs with nanoelements are the elaboration of
quality values for such substances, as well as the development of methods for monitor-
ing their quality. It will give possibility to intensify research on the creation of medic-
inal preparations, active pharmaceutical ingredients, auxiliary substances and packag-
ing materials on their base. Modern pharmaceutical science has already presented a
number of successful examples of using the achievements of nanotechnology both in
the development of drugs with targeted delivery and their analysis. There is a constant
trend of growth in innovation activity in the world pharmaceutical market.
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HNEPCHEKTHUBbI UCIIOJIB3OBAHUSA MUHEPAJIBHBIX HAHOYACTHII
B KAYUECTBE ®OTODPUJIBTPOB CO.JIHI_[E3AIHI/ITHOI7I KOCMETUKHA
benoson A.H., Tkauenko C.I'.

XapvKo6cKuil HAUUOHAIbHBLIL MEOUYUHCKUIL YHUBEPCUM et
dermacosmkhnmu@gmail.com

Hcnonb3oBaHue COJIHIIE3AIIMTHON KOCMETHUKH, HA CETOIHSIIHUNA JIEHb, sBJIsie-
TCSL HE TOJILKO METOJIOM MPO(PHIAKTUKUA (POTOCTAPEHUS KOXKU, HO CHUYKAET PUCK pa3-
BUTHSI IUTMEHTHBIX U OeCUIMEHTHBIX (hopM paka koxxu. Hambonee BoctpeOoOBaH-
HBIMHU B JIEPMATOJIOTUH CETOHSI SBISIOTCS MUHEPAIbHBIC (DOTOMPOTEKTOPHI, TOCKO-
JBKY OHM XUMHUYECKH WHEPTHBI, 00JIaal0T HU3KUM aJUICPTHUYCCKUM TIOTCHIIMAJIOM |
XOpoIIeH MePEeHOCUMOCTBI0, HE aOCOPOUPYIOTCA KOXKEH 1 HE TeHOTOKCUYHBI. IMEHHO
MOATOMY, (POTONMPOTEKTOPHI, COJEPIKAIIUE MHUHEPAIbHBIC (PUIBTPHI, MPEANOUYTHUTE-
JILHBI 1714 JieTel, OepeMEHHBIX, TIPH PsJIe a/NIEProepMaTo30B U COCTOSHUIX TUTIEPUY-
BCTBUTEIBLHOCTU KOXH. OHAKO PsiJi CBOUCTB (hU3ndecKux PoToPuILTPOB B 3HAUUTE-
JHLHOM Mepe OrpaHUYMBAIOT WX HIMPOKOE MCIOJIb30BaHUE: KOMEIOT€HHOCTbh, OEIbIii
JUTIKUM HaJIET, KOTOPBIA OCTAETCS HAa KOXKE MPU MPUMEHEHUU KOCMETUYECKOTO MPOo-
TyKTa.

MukpoHnuzanusi MUHEpaIbHBIX (DOTODUIBTPOB MOXKET CTaTh IP(HEKTUBHBIM
CIIoco0OM TPEOJIONICHHS] TaKUX HeXeNaTelnbHbIX 3(dekToB. VccnenoBanus nocues-
HUX JIET MMOKa3aJM, YTO CBEPXMEJIKME YaCTUIIbI JuoKcuaa TutaHa (menee 100 um) 60-
nee 3p(HEKTUBHO OTPAXKAIOT YIbTPa(UOIETOBBIC JIYUH, TPOMYCKasi BUIUMBIN CBET, UYTO
yIy4lIaeT KaK COJTHIE3alIUTHBIC, TAK U ACTETUYECKUE CBOMCTBA KOHEYHOTO MPOAYKTA.
Hanouactuiipl JuoKcH1a THTaHa B KOCMETUYECKOM CPEJICTBE MPO3payHbI U 0O0eCTIeyu-
BaIOT JIy4Illyto ¢oTo3amury. B To ke Bpemsi, uzydeHue Gu3nKo-XUMHUIECKUX CBOMCTB
HAaHOYACTUII TUOKCHUJIA TUTAHA BBISIBUIO PsiJl HOBBIX OMACHBIX CBOMCTB: T€HOTOKCHYE-
ckoe U (OTOKATAIIUTUUECKOE JIEUCTBHE C TMPOJOHTUPOBAHHBIM OKCHIATHBHBIM
CTPECCOM, BO3MOXKHOCTh TPAHCACPMAIIBHOM MEHETPAIMU U TOKCUYECKOTO MOPaXKEHUS
BHYTPEHHHUX OPTaHOB, HEPBHBIX U TUM(POOIACTHBIX KIETOK, YTO JIETIAeT TaKyI0 KOCMe-
TUKY TTOTEHITMAIBHO OMACHOM JIJISl 3/T0POBbS YEJIOBEKA.

B cBsi3u ¢ 3TUM, Ha CETONHSIIIHUN JIEHb, IEPCIEKTUBHBIMU SIBJISIIOTCS TPU MY TH
perieHus: MpooIeMbl UCTIOJIb30BAaHUSI HAHOPOTODUIETPOB B KOCMETOJIOTHH: UCTIONb-
30BaHME ONTHUMAIBHOTO C TOUKH 3peHHsI 3 (HEKTUBHOCTHU 1 O€30MMaCHOCTH pa3Mepa Ha-
HOYACTHII, KCTIOJH30BAHNE CTICIIMATIBHBIX MIOKPHITHH, OTPAHUYMBAIOIINX ITEHETPAIUIO
HAHOYACTHIl B KOXY, UCIOJb30BAaHNE aTbTEPHATUBHBIX 0€30MAaCHBIX HAHOPOTOPUITh-
TPOB.

CoBpeMeHHbIE UCCIEeIOBAHUS TTOKA3aJId OTHOCUTENbHYIO0 0€30MacHOCTh HAHO-
YacTHUIl TUOKCHUAA TUTaHa TIpu pa3Mepe 6osiee 100 HM, HEKOTOPBIE ABTOPHI CUYUTAIOT
ONTUMAJILHBIM pa3Mep HaHohoTohuIbTpa 50 HM, B TO K€ BpeMsl HA KOCMETHYECKOM
PBIHKE TIpeCTaBIeHbl (OTOPUIBTPHI JUOKCHU]IA TUTAHA C Pa3MEPOM YacCTUIIBI 15 HM.
B nHacrosiee BpeMs OTCyTCTBYIOT HH(GOPMATUBHBIE METOIBI UCCIICIOBAHUH 1N VIVO H
in Vitro OIEHKH PHCKa BO3JCUCTBUS HAHOMATEPUAJIOB, MPUCYTCTBYIOIINX B KOCMETH-


mailto:dermacosmkhnmu@gmail.com

12

yeckux cpeacTBax. Tem He MeHee, nupekTrBa EC 00s3a1a Bcex Ipou3BOAUTENEH CO-
JHUE3AMUTHON KOCMETHKH MPOUTH TECT HA HAIIMYME HAHOYACTHUL B pELEnType, mpe-
JOCTaBUTH JAHHBIE UCCIIEAOBAaHNIN 0€30MaCHOCTH MPOIYKTOB.

CriennanbHble MOKPBITUS HAHOYACTHUL OJIOKUPYIOT IPOHUKHOBEHUE UX BIIyOb
snuaepmuca. Yaiie Bcero i 3TUX LeJIel UCIONIb3YIOTCS OKCUl AIFOMUHUSA, TUMETH-
KOH, [JIMUEPHH, JUOKCU KPEMHHUS U TpPUMETOKCU(peHnI. Mcronb30BaHue 3TON TEXHO-
JIOTUH C OTHOM CTOPOHBI COXpaHseT GOTONPOTEKTOPHBIEC H ICTETUIECKUE JJOCTOMHCTBA
MUKPOHU3HPOBAHHOIO AUOKCHAA TUTaHA, a IPYro MpeAoTBpallaeT HEeKeNaTeabHbIe
B3aMMOJICHCTBHS €0 € IPYTUMU KOCMETUYECKUMU HHIPENUEHTAMH B IIPUCYTCTBUH CO-
JTHEYHOTO CBETA, TEM CaMbIM IOBBIIIAs] CTAOMIBHOCTH (POPMYJIBI CPENICTBA.

AnpTEpHATUBON UCIIONB30BAaHUS CBEPXMAJIBIX YACTHUL] TNOKCH/Ia TUTAHA B Kade-
CTBE MUHEPAIBHOIO (DUIIBTPaA CErOAHs cunuTaeTcs 1uokcua uepus. IlpensapurensHeie
uccliieJoBaHus (POTOMPOTEKTOPHBIX CBOMCTB HaHOKpHUCTAIIOB CeO; B THAPOKOIION -
HOM (hopme mokasanu O6osee BHICOKYIO ero 3(ppexkTuBHOCTh B Y ®-Anana3one, o cpa-
BHEHMIO C U3BECTHBIMU MUHEpaIbHBIMU PoTodunsTpamu. Kpome Toro, He ObLT BbISB-
JIEH NPUCYIINI HAHOJMOKCUY TUTaHa (DOTOKATATUTHIECKUH 3P (DeKT, HO ObLIM OOHa-
PY’KE€Hbl aHTHOKCUJAHTHBIE CBOMCTBA CBEPXMAJIBIX YACTHUI] IUOKCHIA LEPHs], MAKCH-
ManbHble Ui gactan, CeO; pasmepom MmeHee 5 HM. B yCloBHSX OKCHMIATHBHOTO
CTpecca HaHOYACTHIIbI AUOKCUAA LIEPUs JEMOHCTPUPYIOT SH3UMOIOJ00HOE JIEWCTBHE,
CpaBHUMOE C pabOTOM KaTajla3bl U CYNEPOKCUANUCMYTa3bl. JlanbpHeillme 3kcnepume-
HTBI NMOATBEPAWINA CIIOCOOHOCTh HAHOYACTHUI JUOKCHAA LIepUsl pa3MepoM 3—5 HM B
koHIeHTpausax 1 MM u 10 MKM MHaKTUBHPOBATH KaK CYNEPOKCUAHBIN, TaK U THIPO-
KCUJIbHBIN paguKaibl. [Ipu 3ToM CKOpOCTh MHAKTUBUPOBAHMSI UCCIIEI0BAHHBIX CBOOO-
JHBIX PAaJUKAJIOB HANPSMYIO 3aBUCENA OT pa3Mepa YacTULl U IPOMOPLMOHAIBHO BO3-
pacTana ¢ X YMEHbBIICHHUEM.

Ha TOKCHYHOCTh HAHOJIMOKCH/IA LIEPUS BIMSAET pa3MepP YaCTULbl. Y MEHBIIICHUE
pa3MepoB yacThll Hrke 10 HM conmpoBoX1aeTcs PE3KUM YMEHBIIEHHEM UX TOKCUYHO-
ctu. MccnenoBanue Ha )KMBOTHBIX YaCTHUL] HAHOAMOKCHJA LEPUS pa3MepoM MeHee 9
HM TOKa3aJI0 OTCYTCTBUE TOKCUYECKOTO JIEUCTBUS YACTHULl, @ B HEKOTOPBIX IKCIEPH-
MEHTax HUX KapAUOMPOTEKTOPHOE W MPOTHUBOBOCHANMTENbHOE NelicTBre. CHUKEHUE
TOKCUYHOCTH YaCTHUI AUOKCUAA LIEpUs U POCT aHTUOKCUIAHTHON aKTUBHOCTH HAOIIIO-
JAaeTcs BIUIOTH 10 TOCTYKEHHUs yactuiiamu pazmepos 0,6—0,8 am. C TOUKM 3peHUs BO-
3MOKHOTO TOKCHYECKOTO BIUSIHMA Ha Ouojiornueckue oObeKThl Hanbosee Oe3omnac-
HBIMU SIBJISIFOTCS HAHOYACTHULIBI TUOKCHA Lepus pazMepoM 1—-6 HM. lIMeHHO HH3Kas
TOKCHUYHOCTb, HapsAIy CO CHEHU(PUUYECKUMH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU U
IIPOTUBOPAANKAIBLHBIMU CBOMCTBAMU, a TAK)KE BBIPAYKEHHBIE 3aILIUTHBIE CBOMCTBA Ha-
HOYACTHUI] JUOKCHJA LIEpUs B OTHOIIEHUU (OTOMOBPEKICHUSA TKAHEH, MO3BOJISAIOT
paccMaTpuBaTh €ro Kak NepCrleKTUBHBIA KOMIOHEHT (POTO3aIUTHON KOCMETHKH.
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HNEPCIIEKTUBU HAHOYACTHUHOK METAJIIB Y BUPIHIEHHI
MNPOBJIEMU AHTUBIOTUKOPE3UCTEHTHOCTI
binoyc C.b.
JIvsiecokuil nayionanvuuii meouunuii ynieepcumem imeni /lanuna I'anuuyvkozo,
Kagheopa mexnonocii nikie i diogpapmauii
bilous.os@gmail.com

Cepen BCix HaHOMATEpialliB BaXKJIMBE MICIE 3aiMarOTh METaJIiYHI HAHOYACTH-
HKH 3aBJSIKH, TIEPIT 32 BCE, ONTUYHUM BJIACTHBOCTSIM, 3/TATHOCTI €(DEKTUBHO PO3CItO-
BaTH 1 MOTJIMHATH CBITJIO, a TAKOXK OCOOJIMBO BAXKJIMBHUMH € iX aHTUMIKpOOH1 BIaCTH-
BOCTI, III0 CTBOPIOE TMEPCIEKTUBH iX 3aCTOCYBaHHS y MEIMIMHI 1 (apMmarlii sk Hai-
O1IBIN COIIAIBPHO 3HAYNMHUX c(epax.

BpaxoByroun mMacmTabHICTh TPOOIEMH aHTUOIOTUKOPE3UCTEHTHOCTI 1 T€, IO
Ha JJaHWH Yac HOB1 aHTHUO10TUKHU Maike HEe pO3pOOIISIIOTHCS, pO3pOOKa JIIKAaPChKHUX 3a-
co0iB aHTUMIKpOOHOT /i Ha OCHOB1 HAHOYACTUHOK METAJIIB MOXKE€ CTATH BUPIIIEHHSIM
JaHO1 MPOOJIeMH Ta BIATIOBIa€ OAHOMY 3 HAMPSIMKIB BUXOJY 3 CHUTYaIlli 3 aHTHO10TH-
KOPE3UCTEHTHICTIO, AKUH 3ampornoHoBaHo BOO3 y ['mobanbHiil cTpaTerii 31 cTpuMy-
BaHHSI aHTUOI0TUKOPE3UCTEHTHOCTI, — 1I€ pO3pO0OKa HOBUX JIIKAPCHKUX 3ac001B a0Cco-
JIIOTHO 1HIOT CTPYKTYPH. Y CY4aCHUX TEXHOJOTISAX 3aCTOCYBAaHHS HAHOYACTHHOK Me-
TadiB, K1 MAIOTh AHTUMIKPOOHY /110, IIMPOKO BUKOPUCTOBYETHCS Y TEKCTUIBHUX BH-
po0ax («HaHOTEXHOJIOTTYHAY O1IM3HA). 3HAYHA KUIBKICTh JIIKapChKHUX 3ac001B Ha OcC-
HOBI IIMX HAaHOMAaTepiajiB pO3pOOIIIE€ThCS 1 3HAXOAUTHCA Ha CTaJli JOKIIHIYHUX J1OC-
JKECHb.

Ha xadenpi TexHosorii iikiB 1 6io¢gapmariii JIbBIBCbKOT0 HalllOHAJIBHOTO MEIH-
YHOTO yHiIBepcHuTeTy iMeHi Jlanumna ["anuibkoro npoBOAsSTLCS JOCTIKEHHS 3 apma-
IIEBTUYHOT PO3POOKH aHTUMIKPOOHUX JIIKAPCHKUX 3aC001B 3 HAHOYACTUHKAMH METaJIIB
y PI3HUX JIIKapChKUX (popmax.

O06’exTaMu HaIIMX JOCIIKEHb € HAHOYACTUHKHU Ccpibiia, Mijl Ta 30JI0Ta, Oep-
’KaHl JBOMa METOJIaMH: METOJIOM KOJIOiTHO-XIMIYHOTO CHHTE3Y, po3po0icHi B [HCTH-
TyTi O6iokosoigHoi Ximii iMeH1 @.J[. OBuapenka HAH VYkpainu, Ta METOIOM €IEKT-
POHHO-TIPOMEHEBUX TEXHOJIOT1H, po3po0JieHI B Jlabopartopii ,,EIeKTpOHHO-TIPOMEHE-
BOi HAHOTEXHOJIOT1] HEOPTaHIYHUX MaTepiajiB AJist METUIUHN [HCTUTYTY €1eKTpO3Ba-
proBanHs iMeHi €.0. I1aTona. 3a Pi3uKo-XiMIYHUMHU BJIACTUBOCTIIMU JTOCTI)KYBaH1 Ha-
HOMaTepiaii SBJSIOTh COOO0 HAHOCTPYKTYPOBaHI MOPOIIKH Ta KOJOiIHI PO3UYMHH.
JlocnipkyBaHi HaHOMaTepialyd MICTSITh HAHOYACTUHKU METaJiB K CAMOCTIMHI aHTH-
MIKpOOHI areHTH, a TaKOX KOMITO3HIIIi HAaHOYACTHHOK 3 BIJIOMUMH aHTUMIKPOOHUMH
pedyoBrUHAMU. Pe3ynbTatu JOCTKEeHb MOKa3yIOTh BUCOKY aHTUMIKPOOHY aKTHBHICTb
HAHOYACTHHOK METAJIB SIK MO0 MY3€HHHUX IITaMiB MIKPOOPTaHI3MiB, TaK 1 KJITHIYHO
BUJIJICHUX. 3aCTOCYBAaHHS HAHOKOMIIO3UIIIA METalB 3 aHTUMIPOOHUMHU PEUOBUHAMU
7A€ MOXKJIMBICTh 3MEHIIIUTUA 103y OCTAHHIX T4 OCHOBHE, TaKe MOEIHAHHS € e(heKTHB-
HUM I10JI0 PE3UCTEHTHUX MIKPOOPTaHI3MiB.

Pe3ynbTaTi TEXHOJIOTIYHUX JOCIIKEHb 3 (hapMalleBTUUHOI PO3POOKU JTOBO-
JSATh TEPCTIEKTUBHICTD Ta TEXHOJOTTYHY MOKJIMBICTh CTBOPEHHSI JIIKAPCHKUX 3aC001B
Ha iX ocHOBi. OfHaK, BIACYTHICTh (hapMaKOTEHHUX BUMOT JI0 SKOCTI TaKuX 3acOOIB
YCKJIQJHIOE X pO3pOOKY Ta BIPOBAIKEHHS Y BUPOOHHUIITBO.
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OIITUMIBALIA JIIKYBAHHSA JEPMATOJIOT'TYHUX 3AXBOPHOBAHD
I3 BUKOPUCTAHHSAM I'EJIIO 13 HAHOYACTKAMMU CPIBJIA TA
I'IFIOKO3AMIHOM
Bbynura JI.O., Bytko .0.

Hauionanvnuii hapmayeemuunuii ynisepcumem, Kagheopa gpapmarxonozii
farmacol@nuph.edu.ua

Opniero 3 HAMAKTyaJIBHIIMIKUX TPOOJIEM B CydacHIM JepMaTOJIOTIi € BUCOKHUH pi-
BEHb 3alajbHUX Ta 1IHYEKIIHHUX 3aXBOPIOBAHb HIKIPH, IO YCKIIAHAIOTHCS YTBOPEH-
HSIM BUPA30K Ta BIIKPUTTAM PaH, CKOPOUEHHSIM TEPMiHY pEMICii Ta HU3bKHUI MOKa3HUK
onyxanHs. Pennnupyroue 3ananenus y II-111 ¢azax PII mopymrye mpoiiecu cuHTe3y
KOMITOHEHTIB MIKKJIITHHHOTO MaTPUKCY Ta YTBOPEHHS SIKICHOTO KOJareHy, 1o MOe
npu3BeCTU 10 POpMYyBaHHS rpyOuX pyoOIIiB.

[Tomyx HOBHX MiCIEBHX JIIKapChkuXx 3aco0iB (MJI3) aist TikyBaHHS 3amaibHUX
3aXBOPIOBaHb LIKIPH Ta paH, sIK1 0 MOE€JHYBaIH B COO1 MPOTU3aIajbHy 1 paHO3arorBa-
JBHY J110 ¥ MIHIMYM MOOIYHUX €()EKTIB € HAA3BUUAHO aKTyaJIbHUM JUIsl CY4acHOI Me-
TTUTTAHY.

OcTaHH1 JOCHIJKEHHS CIPAMOBAHI HA CTBOPEHHSI HOBOTO MIJIX0y B po3poOiii
MJI3 3 BUKOpUCTAHHSIM JIOCATHEHb HAHOTEXHOJIOT1M Ta KOMIIOHEHTIB, 10 T1IBUILYIOTh
MPUPOJHI TUIACTHYHI PECYpCH WIKIPH, IO B CBOIO YEpry, 3a0€3MeUuTh HIUPOKHIA
crekTp (hapMakoJIOTivHO1 Jii: MPOTUMIKPOOHY, MPOTU3aNalbHy aHTHOKCUIAHTHY, pe-
napaTuBHY.

Mertoro gocnimkeHHs: OyJ0 BUBYEHHS BIUTMBY TEIO, 1[0 MICTUTh HAHOYACTKHU
cpibina Ta riroko3aminy riapoxiopua HUC+T'A Ha 3MiHy MapkepiB 3anajibHO-AECTPY-
KTUBHOTO MPOIIECY Y TBAPHH 13 CYOXPOHIUHUM 3alaJICHHSIM IIKIPH.

Cxuan remo (Hanokomnos3uT TIBII (momiBuimmipomnigon) /Ag — 0,164 %, o Bi-
nnosiznae 0,1 % Ag ta rmoko3amid (1,0 %) Oyno po3pobiaeHo kadeaporo 3aBOACHKOT
texHoJorii jikiB H®aV. Hanokomnosut cpibna ta [IBII, orpumanuii B [HCTUTYTI
enexTpo3BaptoBanHs M. €.0. [Tatona HAH Ykpainu misixom enekTpoHHO-IpOMEHe-
BOTO BUTIAPOBYBaHHA. SIK mperapaT MopiBHIHHS BUKOPUCTOBYBAIHN KpeM «Jlepmazuny
(BupoOHuk Camorac ®apma I'mMOX, Himeuunna), sikuit Mmictuth 1 % cynbbaaiazuny
cpibua.

B nocnini 6yno Bukopuctano 35 6ummx HemiHiiHUX urypiB macor 200-240 r.
TBapunu Oynum noxuieni Ha 5 rpyn (n = 7): 1 rpyna — intaktHUN KOHTpOs (IK); 2
rpyna — TBapUHU, TKUX BUBOJUIIH 3 €KCIIEpUMEHTY Ha 10 JeHb HAHECEHHS CKUTTHIAPY
— yrBopenHs nepmatuty (Kllig); 3 rpyna — TBapuHH, SIKUX HE JIKyBaJdud —KOHTPOJIbHA
narosoris (KII); 4 rpyna — tBapunwu, sikux mikyBanu renem HUC+T'A; 5 rpyna — TBa-
pUHH, AKUX JTiKyBaiau npenaparoM nopiBasaHS ([1I1). st BinTBOpeHHS maToiorii TBa-
pHHAM Ha JIeliIbOBaHY AUISHKY WKipH po3Mipom 3x3 cM? moans mporsarom 10 aHiB
HAHOCWJIH TI0 T’ SITh Kpaneib XKUBUYHOTO CKUITUIAPY Ta PETEIBHO BTUPAIH CKIISTHOIO
MNATAYKOIO.

JI71s1 OLIIHKY 3MIHM CHCTEMHHUX IMPOSIBIB 3alIaJICHHs] B OPTraHi3Mi MPOTITOM JIKY-
BaHHS B KPOB1 TBapUH BHU3HAYAIM 3arajibHui 010K (3B, 1/11), IHTEHCUBHICTH MEPOKCH-
nuoro okucHeHHs miniaiB [TOJI (Bmict ThK-AII, MkMoJIb/T), CTaH aHTHOKCHIAHTHOTO
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3aXUCTY (CepeIHbOMONEKYIApHI SH-Tpymnu, MKMOJIB/T), pIBE€Hb HIUPKYJIIOYHUX IMyH-
Hux komriekciB (L{IK, ym.om.), 1o XxapakTepusyroTh CTaH HecnerudigHoi iIMyHOIIO-
rYHOT peaKTUBHOCTI opranizmy. Biibip kpoBi juis aHami3y 3a1icHioBayM Ha 10-i 1eHb
HAHECEHHS CKUIuaapy (mepes mo4aTkoM JiKyBaHHSM) Ta IICIIs JIIKyBaHHS.

MonentoBaHHS TATOJIOT1i CYOXPOHIYHOTO 3alaJIeHHs IIKIpU, BUKIIUKAHOTO CKH-
nuAapoM, MPU3BENO 0 MOSIBU B TBAPUH XapAKTEPHUX O3HAK 3aMaIbHOTO MPOIIECy: Mo-
YEPBOHIHHS IIKIpU, HAOPSK, TOBHE 3HUKHEHHS MOX1THUX IIKIpH (IIIEpPCTi) B 30H1 ypa-
YKEHHS, 3TYIIEHHS e111IepMICy, KPOBOBHIIUBH, PO3BUTOK BUPA30K 3 KipkaMu. 3aCTOCY-
BaHHS TeII0 JIsl JIIKYBaHHS CyOXpOHIYHOTO 3aMajeHHsl MIKipY B IIypiB CHOPHUSIIO Bipo-
TiIHOMY 3HUKCHHIO 1HTEHCHBHICTh ypa)XeHHs, MpOTH3aNalbHa aKTHUBHICTH CKJIaia
66,7 %.

BizyasibHi IpOsIBM CyNPOBOXKYBAJIMCH BIAMOBIIHUMH 3MiHAMHU MapKepiB 3amna-
JLHO-JECTPYKTUBHOTO MPOLIECY B opraHi3Mi TBapuH. Ilicis MoaentoBaHHs MaTONOrTi
piBenb 3b 3Hu3MBCH B 1,6 pa3y (p < 0,005) Ta no kinus nociigxkens B rpym KII 3amu-
IIMBCA HUOKYUM 32 HOpMY B 1,3 pasy (p < 0,005). ITopiBHSHO 3 MOYATKOM JIIKYBaHHSA
piBeHb 3b miABHILKBCA y TpyIl, SKUM HAaHOCWIM INpenapatu npubiausHo B 1,4 pasy
(p < 0,005), Ta mepeBuiyBaB BiAnoBiaHi 3HaYeHHs B rpynu KI1B 1,2 pasy (p < 0,005).
[Ticnss nmikyBaHHS TBapuH TaKOoX OYJI0 BIJ3HAYEHO HOPMAJII3AIlil0 CITiBBIHOIICHHS
npoueciB [10JI, cucremu AO3, sK1 € BaXJIMBUMHU [MOKa3HUKAMH 3allaIbHUX 3aXBOPIO-
BaHb, 1110 JO3BOJISI€ IPUILYCTUTH HAsIBHICTh aHTUOKCUJAHTHOTO epekTy. Tak, micis Mo-
nemtoBanHs narosorii BMicT TBK-ATI 3pic B 1,6 pa3y, G-SH 3uu3uBcs B 1,5 pazu (p <
0,005). ITopiBHSIHO 3 MOYATKOM JIIKyBaHHs, BiaMmiueHe 3HMWKeHHS BMicTy TBK-AIl y
rpynax, SKiM HaHOCHJIA €KCIIEpUMEHTAIIbHUMN T'ellb, KpeM «/Jlepmazun» Ta y rpyni KII
B 1,6 pa3y, 1,4 pa3y, 1,3 pa3y (p < 0,005) ta nigsumienns pisast G-SH B 1,4 pa3y, B 1,3
pasy, B 1,2 pa3y (p < 0,005), BinnosinHo. Kpim toro, piseab G-SH y rpymnax TBapuH,
akuM HaHocuiiu resib HYCHT'A ta 111 6yB Bunum, Hixk y rpymi KIT va 14,9 % ta 13,3
% (p < 0,01), BignosigHo. Ilepen niKyBaHHAM TBapUH BMICT CEPEIHBOMOJIEKYIISIPHUX
HIK B 1,8 pa3zy nepesuityBaB 3HaueHHs rpynu [K (p < 0,005). 3uuxenns smicty [{IK
BiI0OYJIOCh y TBapuH, akux JikyBanu reqem HUC+T'A B 1,8 pa3y, sskum Hanocumu [1I1
—B 1,7 pa3sy, B rpymi KIT—B 1,3 pa3sy (p < 0,005).

Ockinbku Hemae BiporimHuX BiaminHocter Mixk BmictoM TBK-AITI, 3b, IIIK y
KpoB1 TBapuH micid JikyBaHHs reieMm HYC+T'A Ta B iHTaKTHUX TBapuH, TO MOKHA
BIJIMITUTH, IO B TPYIaX, SIKUX JIKyBaJIH BAOYIach MOBHA HOpMaTi3allisi BIAMOBITHIX
MOKA3HHUKIB, IO CBIIYUTH PO BUPAXEHY MPOTHU3ANAIbHY, aHTUOKCUAAHTHY T4 MEM-
OpanocTabii3yrouy JAito Mpernapary. 3a pe3yJbTaToM 010XIMIYHHUX JOCHIKEHb Ha T
JIKYBaHHS CyOXpOHIYHOTO 3amajieHHs WIKIpU B IIypiB €PEKTUBHICTh €KCIIEPUMEHTA-
JILHOTO Telto nepeBaxae epextuBHicTh 111, oyHaK BiporigHi BIIMIHHOCTI MI>K 3HaY€H-
HSIMH BIJITIOB1IHUX MMOKA3HUKIB HE CIIOCTEPITAIHCH.

[TincymoByrOUM AOCTIHKEHHS MpoTH3anaibHoi akTuBHOCTI resito HYCHT'A, mo-
’KHa 3p0OUTH BUCHOBOK, PO Te, 110 Aitoul peuoBunu I'A r/x Ta HUC He nuiie 3mMeH-
IIYIOTh Bi3yaJbHI TIPOSBY 3aNAJICHHS, alle ¥ CIPUSIOTh MPUTHIYCHHIO MOJICKYJISIPHO-
010XIMIYHMX JJAHOK MAaTOT€HE3Yy JaHOTO MPOIIEeCy, 10 POOUTH MEPCIEKTUBHUM HOTO
3aCTOCYBAHHS IS JIIKyBaHHS JA€PMATOJIOTIYHUX 3aXBOPIOBAHb.
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NCCIEAOBAHUA ITO BBIABJIEHNIO 'TEHOTOKCHUKAHTOB
bypinaka 1.C., ®umunuosa O.B., Haboka O.1.
HauuonaabHblii papManeBTHYECKUIl YHUBEPCUTET, Kadeapa 0M0JI0rMu

biology@nuph.edu.ua

B nactosiee BpeMst BceoO1iee BHUMaHUE MPUBJICKAIOT MEPCIIEKTUBHBIE TEXHO-
JIOTUH HAMPABJICHHOTO MOJyYEHHUS U UCTIOJIB30BAHUS COCUHEHHM, pa3Mepbl KOTOPBIX
HaxonaTcs B nuama3one 10 100 aM. OcoOEHHOCTH TTOBEACHUS U Clielu(UIecKue Xa-
PAKTEPUCTUKU TAKUX YACTHI] OTKPHIBAIOT IIUPOKHUE NEPCIIEKTUBHI MTOTYUYEHUS BEIIECTB
C HOBBIMH YHHUKaJIbHBIMH CBOMCTBaMH. MaTepHalibl, UCTIOIb3yEMbIE B HAHOTEXHOJIO-
TMYECKUX MPUIIOKEHUAX, HAXOAAT BCE O0JIblliee TPUMEHEHUE B OMOJIOTUN, MEAUIIMHE,
(apmaiiiy, B 4aCTHOCTH, IPU AJPECHOM TOCTABKE JIEKAPCTBEHHBIX CPEJICTB, JICUECHUH,
npoUIaKTUKE U JUArHOCTUKE PA3IMYHBIX 3a00J€BaHUl U T.A. YCTaHOBJIEHO, YTO
MHOTHE XUMUYECKUE COCIUHEHMS, B TOM UUCJIE JIEKAPCTBEHHbIE Ipenaparhl, ObITOBas
XUMHsI, TIUIIEBbIe JOOaBKU, MECTUIUABI U Jp. 00JaJat0T MyTareHHBIM MOTEHITHAIOM.
[IpuHuMasi BO BHUMaHueE, 4YTO B OiumxkaiiieM OyaylieM OXKUAAeTCs TECHOE B3auMO-
JICIICTBHE YEIOBEKA U APYTUX OMOJIOTUYECKUX 0OBEKTOB C HAHOMAaTEpUaIaMHu, MPeay-
MPEKICHIE OTEHIIMAIBHBIX PUCKOB MX UCIIOJIb30BAHUS SIBISIETCA KPailHE aKTyaIbHOU
3aJlaue.

HayuHnbie qaHHbBIE MTO3BOJSIOT C€TATh BHIBOJ, YTO CBOWCTBA, (PYHKIIMH U TI000-
YHbIE SIBJICHUSI HAHOMATEPUaJIOB MOJHOCTHIO HE U3y4YeHbl. B Toke BpeMs 1ake HEMHO-
TOYMCIIEHHBIE UCCIIEIOBAaHUS YKa3bIBalOT HAa TO, YTO HAHOCUCTEMbI CIIOCOOHBI MH[Y-
LIUPOBATh Psi TEHETUUYECKUX HapyleHui. B cBs3u ¢ 3TUM cyliecTByeT NOTPEOHOCTh
B pa3paboTKe, 10100pe U MPUMEHEHNN CKPUHUHTOBBIX CUCTEM JIJISl U3yUEHUS U BbISIB-
JICHUS] U3MEHEHM, KaK Ha T€HHOM, TaK U Ha XpPOMOCOMHOM YPOBHE, a B HEKOTOPBIX
ciyvasix BeisiBisttonux nmospexaeHue JJHK ¢ addhexkTuBHBIMEU 1 5KOHOMHYECKH 000C-
HOBAaHHBIMH MOJICIBHBIMH OOBbEKTaMU. Ha cerogHsIIHuil IeHb TaKUM aKTyaJlbHBIM
MoJIeIbHBIM 00BeKTOM sBiIseTcss Drosophila melanogaster — Bunx Myx cemeiicTBa
wionoBeix Mytek Drosophilia. Ipo3oduna r¢hdhexktnBHO MCTONB3yeTcs IUIsl OLICHKH
TOKCHUYECKHX, MyTareHHBIX, KAHIIEPOTEHHBIX CBOMCTB XMMHUECKUX COSTUHEHUH U PH-
3U4ecKux (aKTOpOB, CKPUHHUHTA JEKAPCTBEHHBIX CPEICTB U YCTAHOBICHHUS MOJIEKY-
JISIPHBIX MEXaHU3MOB X JICUCTBHUS.

Takue xapakTEpUCTHKU KaK HEOOJBIIOW MKU3HEHHBIA LHUKI MO CPABHEHHUIO C
APYTUMHU pacipoCTpaHEHHBIMU MOJIEIbHBIMU OOBEKTaMH, B YaCTHOCTH, IPbI3yHAMH,
BBICOKAs TUIOJJOBUTOCTh, YMOPHOHATILHOE PAa3BUTHE BHE Tela, o0seryaromniee HadIro-
JeHre SMOpHOHA Ha KaXKJIOM 3Tare pa3BUTHS, OTHOCUTEIBHO HEOOBIION pa3Mep re-
HOMa JIENIAIOT CKPUHUHT TECTHI C MCIIOJIb30BAHUEM B Kaue€CTBE MOJEIbHBIX 0ObEKTOB
MyX CeMeWCTBa IuIoIoBbIX Mylnek Drosophilia 6Gonee SKOHOMUYHBIMU U TIO3BOJISIOT
MOJIyYUTh HAYYHO-O0OOCHOBAHHBIE PE3YNIbTAThl B TEUCHHE HECKOIbKUX HEJEINb.
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CHUHTE3, ®PUSUKO-XUMHUYECKHUE Y BUOJJOT'MYECKUE CBOVCTBA
MATHUTOYHPABJISIEMOI'O HAHOKOMIIO3UTA Ag@Fe304
Yan T.M., Jleutus E.{., Kpsickkus O.C.
Hayuonanoustii hapmayeemuueckuit ynusepcumem, Xapbkoe, YKpauna
Kagheopa HeopeaHuuecKou Xxumuu
neorganic@nuph.edu.ua

PaboTa mocBsilieHa CHUHTE3Yy MarHUTOYIPABISIEMbIX HAHOKOMIIO3UTOB THIA
«s1apo-o6onoukan Ag@FesOs, B KOTOPOM cepedpo HAXOAUTCS B BUJIE OCTPOBKOBOIO
MOKPBITHS Ha TOBEPXHOCTH HAHOYACTUIl MArHETUTA, U3YUYCHHUIO €r0 (PU3NKO-XUMHUYe-
CKHUX U MEIUKO-OMOIOTUYECKUX CBOMCTB.

[IpensioxkeH HOBBIA OPUTHHAIBHBINA CIIOCOO CHMHTE3a (PYHKIIMOHAIBHOIO Mar-
HUTOYIIpaBisieMoro HaHokommosuta Ag@Fes;0s Tuma «saapo-060104kay, MoKa3aHO
3aBHCUMOCTB Pa3MEPOB MOTYUYEHHBIX HAHOYACTUI] U TUIMA TOKPBITHUSI OT MOJIBHOTO CO-
OTHOIIEHUSI KOMIIOHEHTOB CHUCTeMbI. ONITUMU3HPOBaH cocTaB Kommo3nuTa Ag@Fes;0a
JUISL TIOCJIEAYIOIIETO CO3JJaHMs HA €r0 OCHOBE MAarHUTOYIIPABISIEMbBIX JIEKAPCTBEHHBIX
cpenctB. Pa3zpaboTanublii crmocod CHHTE3a KOMIO3UITMOHHBIX CTPYKTYp Ag@Fes0s
SIBJISIETCS TEXHOJOTUYECKHU MTPOCTHIM U IKOHOMUYECKH JOCTYITHBIM U MOKET OBITh pe-
KOMEHOBaH KaK CUHTETUUYECKUN CIIOCO0 MOTYyYeHUS MAarHUTOYIPABIIIEMbIX HAHOKO-
MITO3UTOB THUIIA «SIIPO-000JIOUKAY.

Pa3zpaboTan mpocToil 1 HaJEKHBINA CIIOCO0 KOJIMYECTBEHHOTO OMPEIeNICHUs CO-
ctaBa HaHOKOMTIO3UTa Ag(@Fe304, uTO JaeT BO3MOXKHOCTh TIPOBOJUTE OTPEICICHHE
cepebpa u kene3a B 0JJHOM o0pasiie. B ocHoBe pa3zpaboTaHHOTO criocoba jexkaT JiBe
COTIPSDKEHHBIE METOJIMKH — onpeneneHust Ag metonom @onwrapna u Fe (I11) B marne-
TUTE — METOJIOM HojoMeTpuu. J[aHHBIM cOCO0 MO3BOJISIET MPOBOAUTH ONPEICIICHHE
cepebpa 0e3 100aBIeHUsI UHIUKATOPA, TOCKOIBKY BTOPO KOMIIOHEHT — MarHeTHUT, CO-
JEPKUT JIBYX U TPEXBAJIEHTHOE JKEJE3O0.

KauecTBeHHBIN, KOJIMYECTBEHHBIM U MOJIYKOJIMYECTBEHHBI aHAIN3 KOMIIO3UTA
MIPOBEJIM METOJOM COYETAHUS CKAHUPYIOLIEH 3JIEKTPOHHOW MHUKPOCKOIIUM C YHEPIO-
JIVCTIIEPCUOHHON CIIEKTPOCKOIMEN, YTO A0 BO3MOKHOCTh BH3YaJM3UPOBATH TOMO-
rpadro NOBEPXHOCTH HAHOMATEpHasa U yCTAaHOBUTD €T0 DJIEMEHTHBIN COCTaB.

VY cTaHOBIIEHBI MATHUTHBIC XapaKTEPUCTUKU 00pa3lia, MOKa3aHo, YTO HaHOYac-
THUILIBl KOMIIO3UTA HaXOASTCS B CyllepliapaMarHUTHOM COCTOSIHUU. Y IeJibHAasi HaMarHu-
YEHHOCTh HACBHIIIEHUSI BHIOPAHHOTO 00pa3iia SBJISIETCS JOCTATOUHOM JIJISl yIPABICHUS
CHUCTEMbI BHEIITHUM MAarHUTHBIM TOJIEM.

Omnpenenena yjaenbHas TUIONIAAL TOBEpXHOCTH HaHoudacTull Ag@Fes;04 meTo-
JIOM TEIUIOBOM necopOnmu a3zoTa. Ha oCTpOBKOBBIN XapaKTep MOKPBHITHS yKa3bIBACT
OonpIas TIOMAAh YASIFHOM MOBEPXHOCTH KOMIIO3UTA C CEpEeOPSIHBIM MMOBEPXHOCT-
HBIM CJIO€M, YTO YBEJIMYMBAET BEPOSATHOCTh KOHTAKTa MOCEPEOPEHHBIX YacTHIl ¢ OaK-
TEPUSIMH WJIM BUPYCAMH, 3HAUUTENIbHO ylydlias ux OakTepuiuaHoe aeiicteue. Yac-
THUILIBI ¢ OOJIBIIION yIEIBHOM TUIOMABI0 TTOBEPXHOCTH UMEIOT MOBBIIIEHHYI0 XUMUYe-
CKYIO 1 OMOXUMHYECKYIO aKTUBHOCT.

Bnepgeie nposeneno uccnenoBanne Ag@FesO4 ¢ ucnonszoanuem II1P, ycra-
HOBJICHO THUII U COCTOSIHUE MOKPBITHS, POPMY TOUEUHBIX HAHOYACTHUIL cepedpa, ux op-
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raHuzaiuio (HaHoCTpyKTypy). Beioop merona I1IIP ayis onpenenenus cepedpa Ha 11o-

BCPXHOCTH MArHeTuUTa OGYCJIOBJ'IeH CBOfICTBEIMI/I, MMpUCYINMMHU TOJIBKO 9TOMY MaTCpHU-

aiy: HauOOJbIIeH MHTEHCUBHOCTHIO mosiockl [1I1P, BeicOkMM KO3 HUIIMEHTOM SKC-

TUHKIMY B MAKCUMYyM€E (HAUMEHBIIHNM MPOIYCKaHUEM CBETAa HAHOYACTUIIAMU cepedpa

B JIAaHHOU 00JIaCTH CIEKTPA), SIBJICHUEM TMTAHTCKOTO KOMOWHAIIMOHHOTO PACCESHUS

CBETa, OCOOCHHOCTSAMHU JTIOMUHECIICHIINY U ONTHYECKUX XapaKTEPUCTUK MPHUIOBEPX-

HOCTHOTO CJIOSl HAHOYACTHIT cepedpa.

[TpennoxeHsl MarHUTOYIIPaBIISIEMbIE JIEKAPCTBEHHBIE (POPMBI MHOTO(YHKITHO-
HaJBLHOTO JEHCTBUS C MarHUTHBIM HarnoiaHuTeneM Ag@Fes;O4 g npoBeneHus: Kpu-
OACCTPYKIINN HOBOO6paSOBaHI/Iﬁ KOXXH — MArHUTOYIIPABJIACMBIC Ma3€Basd KOMIIO3UITUA
1 Mas3sb. Cepe6po YCUIINBAJIO TCINIOIIPOBOAHOCTD MAarHUTHOU KOMIIO3HMIINH, oOecrie-
YuJio 6I/IOI_U/I,Z[H0€ H PCIIapaTUBHOC IIGﬁCTBI/IG Ma3u, IIpHU 3TOM OOIIOJIHHUTCIIBHO BBIIIOJI-
HAJIO PpOJIb KOHCCPBAHTA .HCD, qTo H€O6XOIII/IMO IIpu IIaHLHefIIHGM HUX HUCIIOJIB30OBaHUH.

YCOBepIHGHCTBOBaH croco0 YAAJICHHUA U JICHCHUA HOBOO6p&30BaHI/Iﬁ KOXH C UC-
II0JIB30BaAHUEM CO3JaHHBIX Ma3eBoOU KOMITIO3UIIUHU N Ma3Hu C cepe6p0coz[ep>1<amHM Ma-
THATHBIM HOcHuTelieM. Mcnois30BaHe Ma3eBOU KOMITO3UIINHN CIOCOOCTBOBAJIO YBCJIN-
YeHUI0 aHaibretudeckoro 3¢gexkra Ha 20%, rmyOuHBI 3aMopakuBaHusi Ha 28%,
YMEHBIICHUE MPOAOJDKUTEILHOCTH KpHUOBO3AeHCTBUA Ha 50%. Masp s nanbHe-
LIEro JICYECHUS U 3aKUBJIEHUS PAHBI ITOCJIE XUPYPITUUECKAX MAHUITYJISILUM, YITyUIInIa
ITOCJIEONEPAIIMOHHBIE TTOKa3aTeNH B cpeaHeM Ha 50%.

I/IByqua BO3MOXHOCTDH UCITIOJIb30BaHHA METO1A BI)ICOKOZ)(b(bGKTI/IBHOI‘;I KHUAKOC-
THOM XpoMaTtorpaduu /st yCTAaHOBJICHUSI COCTaBa MpeyioKeHHOM Ma3u. [lomydueHHbIe
PEe3yNbTAThI MTOKA3aJI, YTO BpeMs YACPKUBAHUS MTUKOB pacTBOpoB Masu ¢ Ag@Fe30q
U CYMMAPHOI'O CTAHAAPTHOI'O 06pa3ua COBIIAJal0OT, YTO CBUACTCIILCTBYCT 06 NACHTU-
YHOCTH 3TUX KOMIIOHCHTOB.
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HA OCHOBI HAHOCHCTEM B ACHEKTI TIPO®ECIMHOI'O
YAOCKOHAJIEHHS ®AXIBIIB ®PAPMAINEBTUYHOI'O CEKTOPY
Homap H.A., Hlynera JLI., ITiminoB O.®., Oraps C.B.
Hauionanvnuii hapmayeemuyunuil ynisepcumem,

Incmumym niosuwiennn keanighikauii cneuyianicmie gpapmauii,
Kagheopa 3azanvnoi papmauii ma de3nexu niKie
farmtex-ipksf@nuph.edu.ua

[IpoTaroM oCTaHHIX NECATUPIY Y BCHOMY CBITI CTPIMKO MPOBOASTHCS TOCITIi-
JDKEHHS, SIK1 CTOCYIOTHCSI HAHOTEXHOJIOT1N. Y MpaKTHUHY AiSUIbHICTh aKTUBHO BIIPOBa-
JUKYIOTBCSI HOB1 MPUJIA/IH, JTIKAPChKI 3aCO0M, METOJM 1arHOCTUKHU Ta JIIKYBaHHS pi3-
HUX 3aXBOPIOBaHb. ['aly3b HAHOTEXHOJIOT 1/ OCTIMHO Ta IHTEHCUBHO HACUYYETHCA pe-
3yJbTaTaMU HOBUX JOCIIKEHb, 1 U1l TOr0, 00 (axiBelb OyB KOMIETEHTHUM Y IH-
TaHHSIX, 110 CTOCYIOThCSI MOTO JiSSIbHOCTI, BIH MOBUHEH MOCTIMHO JOMOBHIOBATU CBOT
3HaHHS y 03HaueHii chepi. Lle 0co0amBo akTyaabHO JIs CIIEHIaICTIB Faly3i OXOPOHU
3JI0pOB’sl, OCKUIbKH 3HaYHA KIJIbKICTh HAHOPO3pPOOOK MPUCBSIUEHA CaMe HAHOMEIULINHI
Ta HaHo(apMakoJoii. ToMy BUHHMKae HEOOX1AHICTh BUCBITICHHS MpalliBHUKaM (papma-
LIEBTUYHOT'O CEKTOPY T'ajly31 OXOPOHU 370POB’sl HAYKOBUX ACIEKTIB PO3BUTKY HAHOHA-
YK, 30KpeMa HaHo(hapMakoJjorii Ta HaHOMeAUIMHU. J[Ji1 ciayxadiB HUKIIB MiABU-
IIEHHS KBali(iKalii CBOEYaCHUM € OJe€p>KaHHS TPYHTOBHUX 3HaHb IIOJ0 CTBOPEHHS
JKapChKUX 3ac001B HA OCHOBI HAHOCUCTEM, TaK 3BaHa HaHO(PapMaKOJIOrisl, OCKUIbKU
O3HaYeHE BIANOBIAAE MOTPeOaM iX TPAKTUYHOIL TISITBHOCTI.

[Tix yac 3aHATH Ha UK MABUIIIEHHS KBamiikaiii Ha kadeapi 3aranbHoi (ap-
Mmauii ta 0e3neku jikiB [[IKC® HdDaV npoBoadarbcst onuTyBaHHS CIIyXadiB 3 METOIO
BHU3HAYEHHSI MOTPEOU Y OHOBJICHHI 3HaHb 11010 HaHo(apmakoJorii. Kpim Toro, Bpa-
XOBY€EMO, 1110 MiJ] YaC HABYaHHS y BUIIOMY HaBYAJIbHOMY 3aKJa/il OUIBIIICTh CIyXayiB
He Oynu 0013HaHI CTOCOBHO JaHO1 TEMaTUKH, 1 3HAUHUH BIJICOTOK KOHTUHIEHTY CITy-
XadYiB BOJIOJIIE€ TUTHKHM 3HAHHSMHM OO JCKIJIBKOX HAaHOIIPENaparTiB, a caMme — JIIOCO-
MaJIbHUX, MO0 PO3POOOK SKUX IMOBIIOMIISIOCS iM ITiJT Yac HaBYaHHS. Y 3B SI3KY 3
IIUM, TIOHOBJICHHS 3HaHb Yy JIaHii cepi BaXKIMBO HE3AJICKHO BiJ pOKY 3aKIHYCHHS 3a-
KJIay, OCKUITBKH 1H(pOpMAIIisl TOCTIHHO 3MIHIOETHCSI.

Cepen 3aBnaHb MUKITIB MIABUIICHHS KBai(ikaIii — CpusTH 0013HAHOCTI CITy-
Xa4iB B MMUTAHHAX HAHO()APMAKOJIOTII SIK HAMTPSMKY, 1110 BUBYAE BJIACTUBOCTI HAHOIIPE-
napariB, OKa3aHHs, IPOTUIIOKA3aHHA JI0 iX 3aCTOCYBaHHA, MOKIIMBI MOO1YH1 €()eKTH,
a TakoX JOoNoMaratv yCBIJIOMJIIOBATH 1H(OpMaIlil0 IIOJ0 aCMEeKTIB HaHOo(apMaiiii,
0COOJIMBO SIKI CTOCYIOTBHCSI TEXHOJIOTTYHUX JTOCHIIPKEHb 3 TIOLIYKY Ta pO3pOOKH JliKap-
ChKHMX (JOpM HAHOIpEnapariB BIAHOCHO Nepen0avyyBaHOrO 3aCTOCYBAaHHS Y MEIUYHIN
PaKTHUIIL.

TakuMm yuHOM, BUCBITJIICHHS aKTyaJlbHUX MUTaHb 31 CTBOPEHHS JIIKAPCHKHUX 3a-
co0iB Ha OCHOBI HAHOCUCTEM € CBOEYACHUM Ta 3aTpeOyBaHUM, OCKUIbKU Haa€e (paxiB-
IIIM HOBY 1H(MOpPMAaIIit0, PO3MIUPIOE X KPYro3ip CTOCOBHO HAHOTEXHOJOTIH, 110 Oyie
MO3UTUBHO BIUTUBATH HA iX MOJAJIbLTY MPAKTUYHY AISUTbHICTb.
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HAHOKOMIIO3UTH
MATHETUTTIAPOKCUANNATUT/JOKCOPYBIINH TA MAT'HITHI
PIJIMHU HA IX OCHOBI: CUHTE3, BJIACTUBOCTI, IEPCIEKTUBU
BUKOPUCTAHHS
A6pamoB H.B., Typanceka C.I1., Kycsx A.IL., [lerpanoBchka A.JIL., ['opouxk ILI1.
Incmumym ximii nogepxni im. O. O. Uyiika Hauionanvnoi akademii nayk Yxkpainu
sturanska@ukr.net

Cunre3oBaHo MmarHiTouyTuBi HaHokoMmiosutu (HK) tumy siagpo-o6ononka Ha
OCHOBI1 071HOTOMeHHOTO MarHeTUTy (Fe304, s1po), 060710HKA TKUX CKIATAETHCS 3 IIIa-
piB rigpokcuamatuty (I"A) Ta MUTOTOKCUYHOTO TIpenapary aokcopyoinuny (JIP). Bu-
BUEHO nporecu aacopouii /AP 3 po3unny y dizionoriuniil piguHi. BussieHo, mo BUBi-
npHeHHA /[P y (i1310510T14HHI PO3UYHMH 3MEHIIYETHCS 3 POCTOM MOT0 KIJIBKOCTI Ha TO0-
BepxHi HK. BcTanoBieHo, 1110 IUTOTOKCUYHUHN BIUTUB Ta aHTUIIPOTiEepaTUBHA aKTU-
Buicte HK Fe3O4T'A/JIP mo BimHOIIEHHIO A0 TecToBHX KimithH (Saccharomyces
cerevisiae) e xapakTepHUMH JJIs B3aEMOJII1 BKa3aHUX KIJIITHH 3 BUTbHOIO (hOPMOIO JIOK-
COpyOILIUHY.

BurorosneHno Ta gociiakeHo MardiTHi piguay, mo mictate HK FesO4/T'A/JIP,
cTab11i130BaH1 0JIeaTOM HATPiIO Ta MoJieTUICHTIIIKoIeM (puc. 1).

Puc. 1. Moaens wactunku HK 3 Gararomapo-
BOIO 00O0JIOHKOIO y MarHiTHi# piguni. [lozHaueno: d =
ds + 2h; — niamerp cdepuunoi manouactuaku (HY)
Fes04, ds — miametp obmacti HU Fes;0,4 3 o5, xapakre-
PHOIO [Tt 00’€MHOTO MarHeTury; h; — ToBIIMHA TIpU-
noBepxHEeBOro «po3marniueHoro» mapy HY FesOy;
hz, h3, hy — ToBIIMHA TapY MoaUdikaTopa (I'A), mika-
pebkoro mpemnapary (JIP) 1 kommuiekcHoro crabimiza-
topa (o11.Na/TIET) B ctpykTypi HK, BianoBigHo.

[TokazaHo, 1m0 BUKOpUCTOBYIOUM aHcamOJsb HOCl1iB FesOs y sikocTi cynepmnapa-
Mar”iTHOTO 30H]1a, TEOPII0 MapaMarHeTu3My JlaH>keBeHa, 3HaUY€HHS T'YCTUHHU CKIIJI0-
BUX HAHOKOMITO3HUTIB MOKHA OIIIHUTH PO3MIpHI MapaMeTpu iX OOOJIOHKH, IO MiAT-
BEPPKCHO HE3aJIeKHUMHU BUMIPIOBAaHHSIMH TUTOMOI TUIOIII TTOBEPXHI HAHOCTPYKTYP
Ta KIHETUYHO1 CTIMKOCTI BIJIMOBITHUX MarHiTHUX PiJIHH.

OTpuMaHi pe3yabTaTH MOXYTh OyTH KOPUCHUMH JJIsl pO3pOOKHU 1 ONTHUMI3AIII]
HOBUX (POPM MArHITOKEPOBAHUX JIIKAPCHKUX 3aCO01B CIIPSMOBAHOI JOCTABKU 1 aJICOP-
OCHTIB IMUPOKOTO (DYHKIIOHATBHOTO MPU3HAYEHHS Ha OCHOBI HAHOKOMIIO3UTIB THUITY
cylnepIriapaMarHiTHe s/Ipo-000JI0HKa 3 0araTopiBHEBOK HAHOAPXITEKTYPOIO Ta JJIsl BU-
3HAYEHHS 1 KOHTPOJIIO PO3MIPHUX MapaMeTpiB ii KOMIIOHEHTIB.

Po60Ty BUKOHAHO MPU MIATPUMII HITHOBUX KOMIUIEKCHUX IporpaM GyHaaMeH-
tanbHuX gociixkenb HAH Ykpainn «®ynaamenTanbHi npobiieMu CTBOPEHHS! HOBUX
PEYOBHH 1 MaTepiajiB XIMIYHOTO BUPOOHUIITBa» 1 « DyHIaMEHTaIbHI MPOOJIEMH CTBO-
PEHHS HOBUX HAaHOMATEPI1aIiB 1 HAHOTEXHOJIOT1.
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CHUHTE3, BABUEHHS ®I3UKO-XIMIYHUX BJIACTUBOCTEM 6-(5-(1H-
TETPA30JIO-1-1J)H)METHUJIEH-4-R-1,2,4-TPIA30JI-3-IJITIO)IITPUIUH-3-
LT)-(AJIK,AP,TETEP)IJIMETAHIMIHIB TA IX BITHOBJIEHHS
I'ynina FO.C.
3anopizbKuil 0eprcagHuil MeOUYHU yYHigepcumen,

Kageopa hizuunoi ma Ko10ionoi Ximii
yuliia_hulina@ukr.net

Benuka 3arfikaBieHICTb, SIKYy MPOSIBIISIIOTH CHOTOJHI 10 XiMii TFeTepOIMKIIYHUX
CIIOJTYK, a caMe MOoXiaHuX 3-aMiHo-1,2,4-Tpia30i1y, OB s3aHa 31 CBOEPIAHOIO OYI0BOIO Ta
BJIACTUBOCTSIMHU LIUX CHONYK. XiMif moxigHux 1,2,4-Tpia3oiy Ta TeTpa3oily IHTEHCUBHO
PO3BUBAETHCS OCTaHHI JIBa JECATUIIITTS, 110 MOB’A3aHO, 30KPEMA, 3 IPAKTUIHUM BUKOPU-
CTaHHSIM CIIOJTYK LIUX KJIaCiB.

AHai3 HayKOBO-TEXHIYHOI JITEpaTypH 3a OCTaHHI POKU MOKa3as, 110 siapo 1,2.4-
TpP1a30J1y € CTPYKTYPHUM (PparMEeHTOM JIIKAPCHKUX MpenapaTiB 3 TPOTUTPHUOKOBUM ((i1y-
KOHA30J1, ITPaKOHA30J1), aHTUJCTIPECUBHUM (TPa30/10H, ajblIpa30yiaM), FenaTonpoTEKTO-
PHHUM, paHO3aroKYHM Ta MPOTUBIPYCHUM (TIOTPHA301H) €PEKTaAMHU.

Ha cpboroasi B jiiTepaTypi MpakTUYHO BIJICYTHI BIJIOMOCTI CTOCOBHO JIOCIIIPKEHHS
CHUHTETHUYHHUX Ta 010JIOTIYHUX BJIACTHBOCTEH MoxiaHNX 4-R-3-Tio(amino)-1,2,4-Tpiazomny,
110 MICTATH B MOJIOKEHHI 5 siJIpa TETPa30JIMETUIICHOBUHN 3aMICHUK CEpeJl SIKUX MOXYTb
OyTH 3HaiiieH] PEUYOBHHH, 110 CTAHYTh OCHOBOIO JJIsl CTBOPEHHS HOBUX OpPUTIHAIBHUX
JIKapChKUX 3aC001B.

Tomy akTyanbHUM € CTBOPEHHS Ta TOCHIKEHHS HOBUX CITOJTYK, III0 MICTSITh B CBO-
emy ckiami sapo 1,2,.4-tpiazony ta 1,2,3,4-terepazony.

MeToro TOCIIKEHHS € CHHTE3 HOBHX CIIONYK B psiny S-(1H-terpazon-1-in)-4-R-3-
amiHo-1,2,4-Tpia3oiy 1 BCTAaHOBJICHHS OYJIOBU Ta 1HIWBITYalbHOCTI CHHTE30BAaHUX CIIO-
JIyK, a came 6- (5 (1H- Terpasono-1-in)meruien-4-R-1, 2,4-tpia30:1-3- -LIITiO) ipH T H- -3-i1)-

BI/IXOJ:[}I‘H/I 3 MIOCTaBJIeHOT MeTH OyJn cuHTe30BaHi 6-(5-(1H-TeTpasono-1- IJI)MCTI/I—
nen-4-R-1,2,4-tpiazoin-3-11Ti0)mipuanH-3-11)-(aJk,ap,reTep ) yIMEe TaHIMiHH, B SIKOCTI BH-
XIHUX PCUOBHH ~BHKOPHCTAIIH 6-(5- (1H—T€Tp330J'I 1-inmetnn)-4-R-1,2,4- -Tpiazon- -3-
UITiO)MipH/MH-3-aMiHH 13 BIIIOBITHUMY albJeriaMy (aeTanbIeriioM, M-aHICOBUM
IBIETiAoOM, 2-KapOoKCHOeH3ambaerIoM, 3-pTopOeH3anbaeriaom, 4-gpropoeH3anbaeri-
JIOM, JTIeTHJIAMIHOOEH3AIIBIET17IOM, T1IAPOKCHHA(DTATIHOM) Y CepPEIOBHIII aIleTaTHOI KHC-
notu. Cunre3oBani 6-(5-(1LH-Terpasomno-1-im)merminen-4-R-1,2,4-tpiazon-3-inrio)mipu-
TH-3-171)-(aJIK,ap,reTep JIIMETaHIMIHM B TIOAAJIBIIIOMY ITiJISATaJIA BiTHOBJICHHIO. BigHO-
BJICHHSI TIPOBOIMIIN Y CEPEIOBHIII TUMETHI(HOpMaMiTy, JOAA0UYH MO KPAILISIX MPOTSITOM
1 ronuHu po3uuH HaTpiit Gopriapuay. Lle 103BOMHUIO0 MPOBECTH CENIEKTUBHE BiTHOBIICHHS
NOJBIHHOTO alli(paTUIHOTO 3B’ SA3KY.

B xoni mpoBeneHHs CMHTE3y HaMU OyJ0 OTpHUMaHO 23 HOBI, HE OIMCAaHI paHille,
crioykd. byoBy CHHTE30BaHUX CIIONYK OyJIO0 TOBEJCHO 3aBMISKUA KOMIUIEKCY Cy4acHUX
(b13UKO-XIMIYHMX METOJIB, @ caMe eJIEeMEHTHUM aHaiizoM, Y-, Y®-cnekrpodoTomer-
pieto, [IMP-cniekTpomMeTpieto, xpomaTorpadiyHUMU METOIaMHU.

3aBnsiku oHnaiH-cepBicy PASS, Oys0 mpoBeneHe KOMIT I0TEpHE MPOTHO3YBAaHHS
CUHTE30BaHUX CHOIYK. BusiBI€HO, 110 HaNIEXATh 10 MAJOTOKCHYHUX 1 MOXYTh MPOSIB-
JSITY TOCUTH IIUPOKHA ceKTp GiojoriyHoi aii. ToMy B moganbiiomy Oyjie BUBYEHO 010-
JIOT1YHY aKTUBHICTh CUHTE30BAHUX CIOJTYK.
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STUDYING THE CONDITIONS OF STABILIZATION OF MAGNETIC
NANOPARTICLES IN A MAGNETIC TARGETING DRUGS SYSTEM
Vedernykova 1.0., Shpychak O.S., Shpychak A.O., Bogdan N.S., %Ibadullaeva G.
National University of Pharmacy, Kharkiv, Ukraine,
1Bukovinian State Medical University, Chernivtsy, Ukraine,
2Asfendiyarov kazakh national medical university, Almaty, Kazakhstan
shpichak_oleg@ukr.net, arujan-d@mail.ru

Recently, there have been very popular works on the design and analysis of mag-
netically drug delivery systems to "target-organ" (magnetic targeting) under the influ-
ence of an external magnetic field. The conditions of stabilization of magnetic nanopar-
ticles in such systems can be defined by structural - rheological properties of the disper-
sion medium. In the case of using of polar dispersion unstructured environment (such as
water) stability of the systems can be achieved using electrostatic and steric stabilization
factors. In a viscous base the stabilization of magnet particles is possible without using
of surfactant, due to the forces of viscous resistance of the dispersion medium.

For the such systems the nature of interaction of adsorbent-adsorbat between the
particles of magnetic phase and surfactant molecules (or environment) should be de-
termined, that affects the state of the surface and subsurface layers of magnetic nano-
particles and thus on their magnetic properties and the magnitude of the magnetic in-
terparticle interaction.

Considering the importance of these samples for biomedical applications and the
fact that most applications require the use of this material in the form of aqueous col-
loidal suspensions, it is worth studying the magnetite surface chemistry and the stabil-
ity of the particles in water.

The aim of this work is to investigate the aggregation and sedimentation stability
of the synthesized magnetite particles in various rheological dispersion medium, to de-
termine the interaction of "adsorbent - adsorbat" between the particles of magnetic
phase and the stabilizer molecules.

The samples of magnetite nanoparticles suspended in water-based (surfactant
were sodium oleate, 0.5 % aqueous solution of hydrochloric acid, 3 % aqueous solution
of pectin) and polyethylene-based (PEO1500:PEO400 8:2) were investigated. Synthe-
sis of magnetite particles was performed by chemical coprecipitation: average particle
diameter <d> = 20 nm, X-ray density p = 5.2 gxcm™,

Aggregation and sedimentation stability of water-based magnetite systems were
studying. Under the studying the properties of water-based magnetite dispersion it was
founded that the use of a solution of hydrochloric acid, sodium oleate and pectin as
stabilizers leads to increase d stability of disperse systems (and C-potential value) and
promotes spatial structuring of colloidal particles. Stable dispersion system
PEO/magnetite without the use of surfactants was developed. Surface modification of
the magnetic particles using a solution of HCI and polyelectrolytes (pectin, sodium
oleate) increases the stability of the systems by 60 %. Using IR-spectroscopy the
chemical interaction of SAS molecules with the surface layer of magnetite iron cations
was determined.
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HAHOBOJIOKHA MEINYHOT O ITPU3HAYEHHS
Imenko O.B., JIsmoxk 1.0., ITnaBan B.II.
Kuiecokuii nayionanvnuil yHigepcumem mexHo102ii ma OU3ainy
Kadgpeopa npuxnaonoi exkonozii, mexnonozii nonimepie ma XimMivyHuX 60J10KOH
e_ishchenko5@gmail.com

P03BUTOK METO/1IB OTPUMAHHS XIMIYHUX BOJIOKOH JIO3BOJISIE OTPUMATH HOBI Te-
KCTUJIbHI MaTepiaiv CleliagbHOro npusHadeHHs. OJHUM 3 BiIOMHUX MPOMHUCIOBHUX
METO/IIB OTPMMAaHHS MOJIMEPHUX BOJIOKOH Ta BOJIOKHUCTUX MaTepiajiB — eJIeKTpodo-
pMyBaHHSI (€IEKTPOCHIHIHT), SIKHH aKTUBHO PO3BUBAETHCSI.

EnextpodopmyBanus BosokoH (EDB) - ie popMyBaHHS BOJIOKOH 3 TIOJIIMEPHUX
pO34MHIB a00 pO3ILIaBIB M1 J1€0 OCTIMHOTO CTpyMy BHCOKOI Hanpyru. EO@B-nponec
oJiep KaHHS BOJIOKOH CYXHM 0e3(UIbEPHUM CITOCOOOM. Y 1IIbOMY MpoLect POpMyBaHHS
BOJIOKOH B1/10YBa€ThCS IEPEHECEHHS! YTBOPEHUX MPY BUITAPOBYBAHHI PO3UMHHHKA BO-
JIOKOHEIb Ha 0Ca)KyBaJIbHUH €JeKTPOo.I 1 HOpMyBaHHS Ha HHOMY TOTOBOTO BOJIOKHH-
CTOrO Martepiany, 0 3IHCHIOETHCS BUKIIIOUHO E€JIEKTPUYHHMU CHJIaMU B IIPOCTOPI
MK BUCOKOBOJIbTHUM 1 3a3€MJICHUM €JIEKTPOJIaMHU.

BosnokuucTi Marepianu, siki OTpUMaHi METOJ0OM €JIeKTpOo(hOpMYBaHHS, BUKOPH-
CTOBYIOTh y MEAMIIMHI, O101HXKEHEpli, eNeKTPOHIIl, A (iabTpallii ra3iB 1 piIuH Ta
1HIIIE.

VY 3B'SI3Ky 3 TUM, 1110 TaKi BOJJOKHUCTI MaTepiaiv MatOTh OLIbITY TUTOMY IOBE-
PXHIO aKTyallbHO JIOCIIIIKEHHsI 3aKOHOMIPHOCTEH OTPUMAaHHS HETKAaHUX BOJIOKOH Ha-
HOMETPOBOTI'O J1alla30Hy 3 PI3HUX OI0CYMICHHMX MOJIIMEPIB Ta iX CyMmiliell crnocodoM
eNeKTpoopmMyBaHHS.

B KuiBchkoMy HalllOHaJIbHOMY YHIBEPCUTETI TEXHOJIOT1H Ta AU3aliHy Ha Kade-
api [IpuknaaHoi eKoJorii, TEXHOIOTH MOMIMEPIB Ta XIMIYHUX BOJIOKOH CTBOPEHA Ja-
OopaTopHa yCTaHOBKA KaNlJISPHOTO €JEKTPOPOPMYBaHHS BOJIOKOH, 3 HAIIPYTOO €JIEK-
tpuuHoro noJig 30 kB. B po6oti gocnimkeno Bukopuctanus 8,10, 12 % po3unHiB no-
niBirinoBoro crupty (IIBC) mapok PVA-17-99 ta 16/1 (macoBa yacTka aneTraTHUX
rpym, He 6inbine 0,9-1,7%) 3 nogaBanusm 1 % aekacany (0,2 Mr/mi), 1jist OTpUMaHHS
010CYyMICHMX HAaHOBOJIOKHMCTHX HETKAHMX MaTepialiB 3 aHTUCENTUYHUMU Ta (yHTI-
LUTHUMHU BJIACTUBOCTSIMHU.

st pocmimpkeHdss MOp(OJIOTIYHUX 0COOIMBOCTEN OTPUMAHUX BOJIOKOH B PO-
00Ti BUKOPUCTOBYBABCSI METOJ| ONTUYHOT MOJSPU3ALMIMHOI MIKPOCKOIi (MIKPOCKOII
«bionam C-11»). BusHaueHHs] pO3MIPHUX XapaKTEPUCTUK BOJIOKOH MPOBOAMIM 3 BU-
KOPUCTaHHSIM METOJy aHali3y Hu(poBUX 300pakeHb 3 HACTYTHOIO CTATUCTUYHOO 00-
POOKOIO OTPUMAHMX JITAHUX.

BcTranoBneHo onTuMaibHI apaMeTpu CTaOUIBHOTO €JIEKTPOOpMYyBaHHS: BiJIC-
TaHb MDK eyiekTpoaamu 13-15 cMm, koHneHnTpartis po3uuny [IBC mapku 16/1 - 10% 3
noaaBaHHsIM jekacany 1%. B pe3ynbTaTi MOpQOIOriyHUX TOCTIKEHb BU3HAYEHO i-
ameTpu BosiokoH 0,9 - 6,6 Mxm. B pe3ynbTari BUBUEHHSI CTATUCTUYHOTO PO3MOILTY
MOJIIMEPHUX BOJIOKOH y HETKaHOMY MaTtepiaji 3a JiaMeTpOM BCTAHOBJIEHO, 110 56 %0
BOJIOKOH MaroTh JiaMeTp 2,6-3,8 MKM.
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EPUTPOIIUTHU IK HAHOKOHTEVMHEPHU
JJISI KOHOEHTPOBAHUX EKCTPAKTIB POCJIMH
Kon6 FO.1., Koneunnii FO.T., Xponot O.C., Koneuna P.T.
Hauionanvnuii ynieepcumem «/Iveiecoka nonimexnikay

Jveiscokuil HayioHanbHull MeOuuHuil ynieepcumem imeni /lanuna I anuybkozo
yuliakolb212@mail.ru

CBiTOBa HayKa BBa)ka€ PO3pOOKY MPHUHIIMIIOBO HOBUX JIIKAPCHKUX Mperaparisb
JUTsE IPO(ITAKTUKY Ta JIIKYBAaHHS PI3HUX 3aXBOPIOBAHb OJIHUM 3 aKTyaJIbHUX MUTaHb
(dapManeBTUYHOI Ta MEIMYHOT MPAKTHKHU.

[IpupoaHi HAHOTEXHOJIOT1T BUCOKOC(PEKTUBHI, EHEPIeTUIHO MaJlo3aTpaTHi, 3y-
MOBJIIOIOTH IIBUAKUHN MEepeOir MIsTIbHOCTI OpraHi3My Ta MOro 3JaTHICTh pearyBaTy Ha
30BHIIIIHI TO3UTHUBHI 1 HETaTUBHI (pakTopu. bioJOTiYH1 MaTepialii MalOTh ONTUMAJIBHY
CTPYKTYPY, Ka 3yMOBIIIO€ MAKCUMaJIbHE BUKOHAHHS BJIACTUBOI iM (YHKIIIT 3 MiHIMa-
JBHOIO 3aTPATOIO €HEPTii.

Oco0nuBOi yBaru 3aciiyrOBYIOTh IPHUPOAHI KOJOi/IHI PO3YMHU OPraHi3Mmy, siKi
CKJIaIal0ThCS 3 HAaHOYACTHHOK. HaHokarcynn abo HAaHOKOHTEHHEPH SIBISIOTH 00010
AJIpO 3 PEYOBUHOIO, SIKE OTOYEHO OOOJOHKOIO y BUTIIANI MeMOpaHu. Di3uko-ximMiyH1
BJIACTHBOCTI HAHOKAIICYJ JO3BOJSIOTH PEYOBHHAM O€3 MEPEIIKo]| MPOHUKATH KPi3b
KJIITUHHI MEMOpaHU, Ta IOCATaTH «3aKPUTHX» 30H.

3riJIHO JAaHUX JITEpATypH Psijl MO3UTUBHUX BIACTUBOCTEH €PUTPOIUTHUX KOH-
TEeHHEpIB, TAKUX SK, BUCOKA O10XIMIYHA Ta (hapMaKOJOTiYHA aKTHUBHICTh, BIACTUBICTh
perysoBaTi OOMIH PEYOBUH B OpPraHi3Mi JIFOJAWHHU Ta MaKCUMalbHa €KOHOMIS €Heprii
IiJ] 9ac peasizailii mpoIeciB Y )KUBUX CTPYKTYpax J03BOJIAIOTH 3aCTOCOBYBATH 1X JJIS
CIPSIMOBAHOI IOCTaBKH JIIKAPCHKUX PEYOBHH. EpUTPOIIMTHI KOHTEHHEPH SIKHAMKpaIie
I1IXOISTh IS aJIPECHOI JOCTAaBKU ONTUMAIbHO1 J03H JIIKAPCHKUX PEUOBHH, OCKIIBKH
€ MPOTHO30BaHO O10JIOTTYHO CYMICHUMHU 3 JIOJCHKUM OPTaHi3MOM, XIMIYHO CTaO1Jib-
HUMU, O10aKTUBHUMH, Ta 3aXHINAIOTh KANCyJh0BaHy PEYOBHUHY BiJl HEOAKAHOTO 30B-
HIIIHHOTO BILJIUBY.

Harmre mocnimkeHHs cipsiMOBaHE Ha BUBYEHHS MOKIIMBOCTEH BKIIFOUEHHS Y €pH-
TPOIUMTH KOHIICHTPOBAHUX POCIUHHHUX E€KCTPAKTIB 3a JOMOMOTOI0 YIbTPa3ByKOBOTO
BIIUBY. [IpoBiBIIM aHami3 TITEepaTypHUX JUKEPEN 3 AaHOI TEMaTUKU, HAa Halll MOTJISI,
MO>KHA 3aIpOTIOHYBATH BUKOPHUCTOBYBATH €pPUTPOIIUTHI KOHTSHHEPH IJIs aIpeCHOI J10-
CTaBKH MOHO- Ta MOJIi- KOMIIOHEHTHUX POCIIMHHUX €KCTPAKTIB IIUPOKOTO CIIEKTPY Jii.
Jlianma3oH BUKOPUCTAHHS CaMe€ TaKWX KallCyJIhOBAaHUX PEYOBUH HAJA3BUYAWHO IIHPO-
KW BiJl 32C001B KOCMETOJIOTII 0 MPOTUITYXJIMHHOI Teparii, OCKUIbKH JIIKapChKi poc-
JIMHH 1€ IIHHE JHKEpeto 010JI0TYHO aKTUBHUX PEUYOBHH.

OTXe, TeXHOJIOT1sI BKIIOYEHHS JIIKAPCHhKUX PEUOBUH B HAHOKATICYJU J03BOJISIE
BUKOPUCTOBYBATH 0arato JIKapChbKUX 3’€THAHb, IOCTaBKA SIKUX B OpPTraHU 1 TKAHUHU €
BaYKKOJIOCTYITHOIO, MPOTE JaHE MUTAaHHSA € HEJAOCTaTHhO BUBYCHUM, TOMY NOTpeOye
MOJATBIINX TPYHTOBHHX JOCIHIKeHb. BUKOPUCTaHHS 3HAHD Ta TOCIHIKEHHS HAHOTE-
XHOJIOT1i Ta 610TEXHOJIOT1i, JaCTh MOKJIMBICTh OTPUMAHHS HOBUX HaHO(apMaKoJIOri-
YHUX IpernapaTiB Ha OCHOBI MPUPOJHUX KOMITIOHEHTIB.
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HAHOTEXHOJOI'TYHI JOCJILIKEHHS
MAT'HITOKEPOBAHHUX JIIKAPCBKHUX 3ACOBIB
Jlesitin €.4., Benepuukona 1.0O., KoBanp A.O., Kpucekis O.C., YUan T.M.
Hauionansnuii hapmayeemuunuii ynieepcumem, Xapxie, Ykpaina
Kagheopa neopzaniunoi ximii
neorganic@nuph.edu.ua

HaHnoTtexHomorii — BakJiuBa raiay3b Cy4yaCHUX JOCHIKEHb, 110 0a3yeThCsl Ha
KOHCTPYIOBaHHI, CHHTE31 Ta MaHIMYyJIOBAHHI CTPYKTYpOIO YAaCTHHOK, PO3MIp SKHX
menmid, HiXK 100 HM. B YkpaiHi iHTeHCHBHI AOCHTIIKEHHS B raly3i HAHOTEXHOJIOT1iH
TpuBaioTh noHaxa 40 pokiB, 30Kpema, Ha Kadeapi HeopraniuyHoi ximii HarionaasHOTO
(apManeBTUYHOrO YHIBEPCUTETY TPUBAJIMI YaC TPUBAIOTH POOOTH 31 CTBOPEHHS Ta BU-
KOPUCTaHHSI MarHITOKEPOBaHUX JIKAPCHKUX 3ac001B y (hapMalii Ta MEIUIMHI.

Po3po6ieno mpemapaTUBHI METOIM CUHTE3Y HAHOYACTHHOK OKCHIHUX MarHeTu-
KiB PI3HOTO CTPYKTYPHOI'O THITy Ta CKJIaJy, MIATBEPIKEHO iX OyJAOBY Ta BU3HAUYECHI
OCHOBHI (pi3U4H1 BJIaCTUBOCTI. [J{oBesieHO e(heKTUBHICTh BUKOPUCTAHHS METOAY XiMid-
HOI KOH/ICHCallli AJI1 CHHTE3Y OKCHJIHUX MarHeTHUKIB PI3HOTO CKJIAy Ta CTPYKTYPHOIO
TUIY 3 BUCOKUMHU MarHiTHUMHU BJIACTUBOCTSIMH, JOBEPUICHOIO KPUCTAIIYHOIO CTPYK-
TypoOI0, po3MipoM 4acTUHOK 10 100 HM Ui CTBOpEHHS Ha iX OCHOBI MarHiTOKEpOBa-
HUX JIIKapChKUX 3aco0iB. Briepiie TeopeTnyHO OOIPYHTOBAHO Ta €KCIIEPUMEHTAIILHO
BCTAaHOBJIEHO METOOJIOTII0 CUHTE3Y YaCTKOBO 3aMIILIEHUX YACTUHOK MArHETUTY IIMi-
HEJIbHOT CTPYKTYpH THITY MeyxFes;.xOs, 00TpyHTOBAHO MOIIIBHICTH BBEACHHS KaTiOHY-
3amicHUKa KoHIeHTpauiero 40% st onepkaHHs €(peKTUBHUX 3MIH PO3MIPHUX Ta Ma-
THITHUX BIACTUBOCTEH CUHTE30BAHUX CTPYKTYP.

3a pe3yabTaTaMu KOMIUIEKCHUX JOCTIKEHb (PI3UKO-XIMIYHUX Ta 010J0TTYHUX
BJIACTUBOCTEH CHHTE30BAaHUX YACTUHOK MAarHETUTY 3aTBEPIKEHO TEXHIYHI YMOBH Ha
YACTUHKHM MarHETHUTY JIJIs 3aCTOCYBaHHS B (papMalleBTUYHIN Ta KOCMETHYHINA IPOMUC-
nosocTi (TY YV 24.1-02010936-006:2008), 1110 Ma€ cyTTe€Be MPaKTUIHE 3HAYCHHS IS
PO3BUTKY (hapMarlii 3 BAKOPUCTAHHSIM MarHiTHUX HaHOTeXHOJOT1#. Po3pobieno AH/]
Ha BUCOKOJUCIIEPCHUM Oapiii rekcadepur, 110 1a€ MOKIUBICTh y MOJATBIIIOMY BIIPO-
BaJIMTH HOB1 MarHiTOKEpOBaHI PEHTI€HOKOHTPACTHI 3aCO0H.

Po3pobneno HOBUM OpUTiHATBEHUHN CIIOCIO CUHTE3Y (PYHKIIIOHAIIBHOTO MarHiTo-
KepoBaHOro HaHOKOMIO3UTy Ag@FesO4 Tumy «s11po-00010HKa» Ta ONTHUMI30BAaHO
HOTO CKIIaJ JJIsl IOJIaIbIIIOT0 CTBOPEHHS HAa MOTO OCHOBI MarHiTOKEPOBAHUX JIIKAPCh-
KuX 3aco0iB. Briepiie nposeneno mociimkeras Ag@Fe;O4 3 BUKOPUCTaHHSIM TIOBEP-
XHEBOTO TUTa3MOHHOTO PE30HAHCY, BCTAHOBJICHO THI Ta CTaH MOKPUTTS, (HOpMYy TOU-
KOBHMX HAHOYACTOK cpidiia, iX opranizaiito (HAaHOCTPYKTYPY).

CuHTe30BaH1 peYOBMHU BUKOPUCTAHI1 JIi CTBOPEHHS] MarHiTHUX (apMaleBTuy-
HUX 3ac001B.

CtBOpeHa MarHiTOKkepoBaHa M’sika Jiikapcbka ¢popma Ha ocHOBI Fe30y4 s Bu-
KOPHCTaHHS B OTOPUHIOJIOTIT MY JIIKYBaHHI 3aMajJbHUX 3aXBOPIOBaHb INIOTKU Ta MUT-
nanvkiB. EQexTrBHE KOHCEPBATHUBHE JIIKYBaHHS 3 BUKOPUCTAHHSAM ITi€T T1KapChKoi ¢o-
pMU ycyBae€ (3MEHIIIy€) HEOOX1IHICTh MPUIOMY JIIKAPChKHUX 3aC001B BHYTPILIHBO, 110
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cripusie 30UIbIICHHIO (papMaKOTEepareBTUIHOTO e(PeKTy Ta € O1IbIn Oe3MeYHrM 1 palli-
OHaJIbHUM.
3anpornoHOBaHO HOBHM MAarHiTOKEpOBaHHM PEHTTEHOKOHTPACTHHM 3acid 3

BaFe12019, sikmif 32 peHTTeHOKOHTPACTHICTIO ¥ 1,55 pa3iB mepeBuInye TpaauiiiHi 3a-

co0u Ta, 3a paXyHOK MarHiTOKEpOBAHOCTI, 1a€ MOXJIMBICTh KOHTPACTYBaTH OyAb-sKi

TUTSTHKH LTYHKY Ta THIITNX TMOPOKHHUH JIFOINHN. Po3poOneHna Ta 3anaTeHTOBaHA Ma3b

3 MAarHetTuToM 1 METO/ J'IlI(YBaHHSI FHII/IHO 3allaJIbHUX 3aXBOPIOBAHb, SIKUU J03BOJIA€

ounalyBaTu paHu oe3 BHUKOPUCTAHHA JOJAaTKOBUX 330061B 10 MOCHUITHOE J'IleBaJ'II)HI/II/I

e(eKT Ta CKOpOUYy€e TEPMIH Oy KaHHS.
3anponoHOBaHO MAarHiTOKEpPOBaHI JIKapchki (OPMU HA OCHOBI KOMITO3UTY

Ag@Fe;04 Ta BAOCKOHAIEHO CITOCIO BUAAICHHS 1 JIIKYBaHHS HOBOYTBOPCHbD IIKIPH 3

BUKOPUCTAHHSM CTBOPEHHUX Ma3€BOi KOMIO3UIIIT Ta Ma3i 31 Cp10JIOBMICHUM MarHiTHUM

HOCIEM.
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Nanotechnology is one of the most interesting areas of modern science. One of
the most promising of nanomaterials is the magnetic nanoparticles (MNPs) of different
compositions. MNPs offer exciting opportunities in fundamental study and technolog-
ical applications, such as biomedical applications, bioprocessing and catalysts among
many others. Due to their unique properties, MNPs have been actively investigated as
the component of targeted drug delivery systems.

Nanoparticles of magnetite are the most widely used sources of magnetic mate-
rials. Doping magnetite with transition metal elements (zinc, copper, manganese) al-
lows the modification of important quantities such as saturation magnetization, optical
properties, electroconductivity. Zinc belongs to a class of microelements that is con-
sidered to play an important role in many vital biochemical reactions and physiological
processes: growth and development of the cells, stimulation of the gene transcription
and cell proliferation, slowing down the oxidation processes, optimization of the hu-
man immune system.

Zinc oxide nanoparticles are used as antimicrobial agent when incorporated into
materials such as paints, textiles, plastics and personal care products, and can be added
to the food to reduce the food poisoning effect by the various Aspergillus sp., which is
legally approved. Zinc oxide nanoparticles have shown the best antibacterial behavior
compared to copper (11) oxide and iron (I11) oxide nanoparticles.

Therefore, to get more information about zinc ferrite nanoparticles (ZnOxFe,0s)
and to improve their applications or develop new ones, careful studies related to their
functionality, particle sizes and also their antimicrobial behavior are essential. In this
work, zinc-doped magnetite nanoparticles are synthesized through co-precipitation
method. This method may be the most promising one because of its simplicity and produc-
tivity. It is widely used for biomedical applications because of the ease of implementation
and the need for less hazardous materials and procedures. The crystalline structure of the
zinc-doped magnetite nanoparticles were studied by means of X-ray diffraction.

Ultrafine particles with the composition of ZnyFe;.xO4 (x = 0; 0.2, 0.3, 0.4, 0.5)
were prepared by co-precipitating aqueous solutions of the salts. In a typical procedure,
10 % by mass water solution of precursors (FeSO4, Zn(CH3;COO), and FeCls) freshly
prepared were mixed together at heating. 0.1 M NaOH solution was added drop-wise
with continuous stirring until complete precipitation of the black ferrite was achieved
(pH 9-11). The reaction mixtures were maintained at 85 — 90 °C for 4 hrs. This time
was sufficient for the hydroxides to transform into spinel ferrite. After the system was
cooled to room temperature, the precipitates were collected using magnetic separation
and washed with distilled water until pH neutral, producing thus samples ZnMNPs.
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The crystalline structure, morphology and the magnetic properties of the ferrite
particles were studied by means of X-ray diffraction (XRD), transmission electron mi-
croscopy (TEM) and vibrating sample magnetometer.
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X-ray diffraction pattern of Zn,Fes.xO4 Particle size histogram of synthe-
composition sized nanoparticles ZnMNPs40

The dependence of the crystalline lattice constants on the zinc ions concentration
has been determined. Magnetic measurements at 300 K have demonstrated the super-
paramagnetic behaviour of ZnMNPs.

The antimicrobial activity of the ZnMNPs40 has been studied on strains belong-
ing to common bacterial pathogens, that is, the Gram-negative, Pseudomonas aeru-
ginosa, Escherichia coli, Gram-positive Staphylococcus aureus, Bacillus subtilis and
fungus. The sample of ZnMNPs40 was found to be active against the test organisms
with varying values of MIC.

Significant inhibitory effect was observed against Escherichia coli (gram nega-
tive), and Staphylococcus aureus, Bacillus subtilis (gram positive) bacteria and fungus.
It was found that the ZnMNPs40 exhibited antibacterial activity against E. coli, S. au-
reus, B. subtilisand antifungal activity with MIC, 62.5 ng/ml, and MBC of 125.0 pg/ml.
The nanoparticles was found to be bacteriostatic and fungistatic in action. Similar ac-
tivity observations have been made for nanoparticles of zinc oxide. The probable mech-
anism of the antimicrobial action of ZnMNPs involves the binding of Zn?* ions to func-
tional groups of proteins and enzymes, which causes inactivation and inhibition in cell
processes. Zinc ions cause destruction of the bacterial cell wall, degradation and lysis
of the cytoplasma; leading to cell death. ZnMNPs with the size 9 nm have a large sur-
face area, thus their bactericidal efficacy is enhanced compared to large sized particles.

Zinc oxide nanoparticles potentiate bactericidal efficacy of macrolides, tetracy-
clins and beta lactum antibiotics. Future studies should investigate the effect of
ZnMNPs on the antibacterial activity of different antibiotics and the applicability of
these nanoparticles for magnetic targeted drug delivery system will also be investi-
gated.
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MAGNETIC NANOPARTICLES IN SIMULATED BIOLOGICAL ENVIRON-
MENTS: ASTUDY OF DISSOLVING
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Nanotechnology creates conditions for the development of new high-perfor-
mance products for the treatment of various diseases. There is a need for in-depth study
of the mechanisms of action of new drugs and their side effects, the development of
pharmaceutical technologies for the production of adequate dosage forms with a view
to their use in medical practice. Promising is the use of magnetic nanomaterials for
targeted drug delivery (magnetic drug targeting). Under using magnetic drug delivery
systems is possible to increase the local concentration of various drugs to target organs,
and considerably reduce the dose of the drug and, consequently, to minimize the toxic
and allergic reactions.

When creating magnetic delivery systems it is important to predict functional
magnetic parameters of nanoparticles and their probable changes under the action of
the biological environments (gastric and intestinal juices, lymph, etc.). This approach
allows us to predict the magnetic behaviour of the dosage form and assess its ability to
be delivery with magnet.

To assess the behaviour of magnetic nanoparticles in hostile environments di-
gestive systems were set as follows: kinetics of dissolution of ferrite particles of dif-
ferent size and structure; examine changes in the elemental composition of the surface
layer of particles; set the effect of environmental action on the magnetic interparticle
interaction.

The behaviour of ferrites different structure and size was studied. Ferrospinels -
magnetite Fe;O4, copper (I1) and barium ferrites CuFe,O, hexaferrite BaFe;2,019. The
size of the particles of copper (1) ferrite and barium hexaferrite were similar (~ 450
nm) the magnetite particles were differ in size (18 nm). Synthesis of the samples per-
formed by chemical co-precipitation of salts of the cations in alkaline medium.

Kinetics of dissolving of ferrite samples were examined in the conditions of the
model of medical-biological experiments according to article 2.9.3. DFU: temperature
(37 °C), pH digestive juices, the number and the time spent in a particular department
gastro — intestinal tract. Determining the concentration of ions in solution was per-
formed by experimental atomic absorption spectroscopy (spectrophotometer “Saturn™)
with atomization in air-acetylene flame under the following conditions: 0.2 MPa, the
temperature of the flame — 2250 °C. The concentrations of ions of samples were deter-
mined with the calibration graph method.

The size and elemental composition of the surface of the particles was performed
using scanning electron microscope JSM-820 (JEOL) with an energy dispersive X-ray
(EDX) analyser.

The results of dissolution kinetics of ferrites are shown in the table. The particles
of ferrites with different size and structure observed the same character of dissolution.



30

The maximum concentrations of cations are in the solution with a pH of 1.6, after stay-
ing there of ferrite particles for 120 minutes, and the next hour almost unchanged. In
solutions with a higher value of pH (3+9), dissolution of ferrite particles hardly occurs.

Table
Solubility of synthesized ferrite particles
in medium with different pH values
Time, | pH CuFe;04 BaFe12019 Fes04
min. Concentration Concentration Concentration | Concentration | Concentration
Fe(l11), mol/l Cu(In, mol/l Fe(l11), mol/l Ba (11), mol/I Fe gen, mol/Il
30 | 1.6 | (2.67+0.04)-10? | (3.97+0.03)-102 | (7.45+0.04)-103 | (2.1+0.2)-10* | (1.61+0.07)-10°
60 | 1.6 | (3.21+0.04)-102 | (7.87+0.04)-102 | (9.23+0.03)-102 | (2.4+0.3)-10* | (2.68+0.04)-10°
90 | 1.6 | (3.93+0.07)-102 | (9.84+0.06)-102 | (1.71%0.05)-10* | (2.5+0.3)-10* | (3.21+0.02)-10°
120 | 1.6 | (4.46+0.05)-107 | (1.14+0.05)-10% | (5.40+0.02)-10* | (2.6+0.1)-10* | (3.31+0.05)-10°
150 1 16 | (501+0.03)-102 | (1.17+0.03)-10° | (5.43+0.06)-10* | (2.7+0.3)-10* | (3.93+0.03)-103
180 | 1.6 | (57140.04)-102 | (1.18+0.07)-10% | (5.75+0.20)-10% | (2.7+0.4)-10* | (3.57+0.04)-10°®
30 5 | (8.92+0.07)-10° | (2.3620.02)-10° not found not found | (5.28+0.07)-10¢
60 5 | (3.57+0.04)-10° | (6.294+0.04)-10° not found not found | (5.57+0.04)-10°
240 7 not found not found not found not found not found
240 9 not found not found (1.02+0.07)-10* not found (7.62+0.02)-10*
480 | 9 |(8.92+0.02)-10* | (1.57+0.04)-10* | (1.07+0.04)-10% | notfound | (7.83+0.02)-10*

For particles of magnetite was found the highest solubility - 4% wt., which is
caused by the smaller particle size and, probably, spinel structure of crystal lattice.
Despite the fact that the copper (1) ferrite has a similar type of crystal lattice, its solu-
bility is 2.7 times smaller. This is due to the larger particle size of copper (l1) ferrite.
Unlike copper (I1) ferrite, the particles of barium hexaferrite with the similar size but
hexagonal type of crystal lattice are 3.8 times less soluble in acidic medium.

Increasing the value of the initial magnetic susceptibility under the influence of
aggressive acidic solution caused by dissolving of the surface structurally defective
layer with the approach of the magnetic parameters to the parameters of the inner layers
of the particle structure (parameters of the bulk sample). Since the initial magnetic
susceptibility is a characteristic of a material that determines its ability to become mag-
netized in the magnetic field (H << H,), the growth of this parameter can predict the
improving of carrying capacity of formulation with magnetic nanoparticles.

The kinetics of dissolution of ferrite particles with the different size and structure
in simulated biological environments of the gastrointestinal tract was studied. Maxi-
mum dissolving of ferrite particles takes place in solution with pH = 1.6 (pH of diges-
tive juices). Increased of the initial magnetic susceptibility value in 1.5-times under the
influence of aggressive acid medium, the corresponding pH of digestive juices was set.
This result indicates the increasing of functionality (magnetic targeting) of the dosage
form with magnetic nanoparticles the obtained results are important, and will be used
for further research.
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MATHITHA HAHOTEPAHOCTHUKA 3JIOSIKICHUX HOBOYTBOPEHb
Open B.E.}3 1llepuenko A.J1.2, Tonosko T.C., Taniu O.B .2,
PomanoB A.B.!, Puxanscekuii O.JO.2
Hayionanonuii incmumym paxy, Kuie, Yxpaina,
2Incmumym memanogpizuxu im. I'.B. Kyporomosa HAH Yxpainu, Kuie, Ykpaina
SHayionansnuit mexuiunuii ynieepcumem Yxpainu ,,KITI”, Kuis, Yxpaina
v-orel@voliacable.com

MarniTHa HaHOTEpPAHOCTHKA — II€¢ OlOIH)KEHEepHA TEXHOJOTIS, M0 IMOETHYE
Bi3yasi3allil0 MEJUYHOTO 300paKEHHS 3J0AKICHOI MyXJIMHU 3 BUKOPHCTAHHSIM
Mar”iTHO-pE30HAaHCHOI ToMorpadii NMpu MPOBEAEHHI MPOTUIYXJIMHHOI Tepamii Ha
OCHOBI IpHHIIUIY MarHiTHOI rineprepMii (41-70 °C) [1-3]. Oanak, BioMi TEXHOJIOTI]
MarHiTHOI HAHOTEPAHOCTUKU MOTPEOYIOTh TEXHOJIOTIYHOTO JOONPALIOBAHHS MAJis
BUPIIICHHS TUTAHHS 1X BUKOPUCTAHHS B OHKOJIOTTUHINM KJIHIIT.

Meta poboTH — eKCrnepUMEHTaIbHO-TEOPETUUHE OOIPYHTYBAHHS TEXHOJIOTI]
MarHiTHOT HaHOTEPAHOCTUKH Ha OCHOBI MPHUHIMITY MOEJAHAHHS MarHiTHO-PE30HAHC-
HOTO e(eKTy B 3JI0AKICHIN MyXJIMHI IIPU POBEIeHI ToMorpadii 1 HaHOTeparnii MOoCTii-
HUM MarHiTHUM Ta 3MIHHUM €JICKTPOMAarHiTHUM TMOJISIMU 3 BUKOPUCTaHHSIM Oaratody-
HKI[IOHAJIBHOT'O MarHiTHOTO HAaHOKOMILJIEKCY MPU MOMIPHIH paglodyacTOTHIN rineprep-
Mii.

Marepiaau Ta MeToau. BukopuctoByBaiiu 0araTopyHKI10HATbHUI MarHITHUI
KOMITJIEKC Ha OCHOBI (heépOMarHiTHMX HAHOYACTHHOK OKCHIY 3aji3a maiameTpom 10 50
HM (Sigma, Aldrich) ta npoTumyXTMHHOTO aHTUOI0THKA AHTPAIIKIIHOBOTO PSITY Tif-
poxisopuay nokcopyoinuny (Pfizer Inc., Itamis/CIIIA). MaraiToMexaHOXIMIYHHI CH-
HTE3 KOMIUJIEKCY MPOBOAMIIN 32 AOTIOMOT o0 peakropa ,, MMP1” (HIP, Ykpaina). Kom-
IJICKC IT1/I/IaBaJI MEXaHIYHIN aKTUBAIIlli 3 IHTCHCUBHICTIO IT1IBOJTy MEXaHIYHOT eHEepTii
20 B1/r Ta wactoroto 35 I'11 3a 10OMOT010 TPOCTOPOBOTO KOJTUBAHHS KaMEPH 3 KYJIb-
KaMH Ta OJIHOYACHIM 1T paJloyacTOTHOI'O BUIPOMIHIOBAHHS BiJl 1IHAYKTOpA 1 MOCTIH-
HOTO MarHiTHOTO TOJIsI HEOJUMOBUX MarHiTiB MPOTATOM 5 XB.

MarsiTHi XapakTepUCTUKH MpenapaTy AOCIIKYBaJId METOAOM MarHITOMETpii
Ha BiOpariiiHoMy MarHiTomerpi ,,Vibrating Magnetometer 7404 VSM” (Lake Shore
Cryotronics Inc., CIIIA). B skocTi MyXJITHHOTO €KCIIEPUMEHTAILHOTO MPOLIECY BH-
BYAJIM 300pa’KEHHS MarHiTHO-PE30HAHCHO1 ToMorpadii Ta KIHETUKY POCTY KapLIMHOMU
I'epena. Jlns HaHOTEpanii BAKOPUCTOBYBAJIM €KCIIEPUMEHTAIILHUN IPOTOTUII anapary
,2Maruitepm” (Pamgmip, Ykpaina). Temnepatypa B myxivHi He niepeBunyBana 40 °C.

Pe3yabtaru. [lin BIIuBOM MarHiTOMEXaHOXIMIYHOI aKTHBAIli JdlaMarHiTHUI
JIOKCOpYOIITMH HaOyBaB Mar”iTHI BJIACTUBOCTI MapaMarHiTHOi pedyoBuHU. OTpuMaHi
CKCIICPUMEHTAJIbHI JJaH1 mpo npsiMy Kopessmito (I = 0,7) MiX 4aCTOTOX OMPOMIHIOIO-
YOT0 €JICKTPOMArHITHOTO MOJIs Ta IJIOMICHO MET/I MArHITHOTO TCTePE3UCy KOMIUICKCY.

[IpoBeneHi excriepuMeHTalbH1 O10JIOTTYH1 JOCIIKEHHS CBIIUaTh, 110 Oararto-
(GyHKIIOHATBHUN KOMIUIEKC Bi3yalli3yBaBcsl Oe3nocepeiHbo B KapuuHoMi ['epeHa ta
MiIBUIIyBaB SKICTh MarHiTHO-PE30HAHCHOTO 300pakeHHs [4]. [IpoTunyxJMHHMIA
e(deKT Ta BIYKMBAHICTh TBApUH OyJIM OUIbII BUPaXKE€HI MIPU BUKOPHUCTAHHI TEXHOJOTI]
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MarHiTHOI HaHOTeparii 3 0JJTHOYACHUM ONPOMIHEHHSM MOCTIHHUM MarHiTHUM Ta 3MiH-
HUM €JICKTPOMArHITHAM TIOJISIMH TIOPIBHSHO 3 Ji€10 O(IIIUHATIBLHOTO JTOKCOPYOIIHUHY.
JI7is IOSICHEHHSI €KCIIEPUMEHTAIbHUX PE3y/bTaTiB Ta IMiJABUIIEHHS 1HPOPMATHUBHOCTI
MarHiTO-pe30HaHCHUX TOMOTpadiyHUX 300pakeHb OyJia 3ampornoHOBaHa TEOPETHUYHA
MOJIeTIb MarHiTHO-PE30HAHCHOTO e(eKTy B Mpolecax AePeryJsiii IepeHoCy eIeKTpo-
HiB 1 IPOTOHIB B MITOXOH/IPISX 3JIOSKICHUX KJIITHH Ta 1HIIIIOBaHHI PEIOKC-3aI€KHOTO
nomkokerHs JIHK, anonto3y Ta HEeKpo3y B 3I0SKICHUX KIIITHHAX [5].

BucHoBok. BukopuctanHas MarHiTHO-pe30HaHCHOTO €(PEeKTy IPU OTHOYACHOMY
IPOBEJICHHI MarHiTHO-PE30HAaHCHOI ToMOrpadii Ta HaHOTepaIlii MOCTINHUM MarHiTHUM
Ta 3MIHHUM €JIEKTPOMArHITHUM MOJISIMH 3 BUKOPUCTAaHHSIM MarHiTOMEXaHOXIMIYHO CH-
HTE30BaHOT0 0araroyHKI10HATFHOTO KOMILUIEKCY € MEePCIEKTUBHUM JIJISl TTOCITIAYIO-
4oi pearnizailii B KIIHIYHIN TPAKTHUIl TEXHOJIOT] MarHiTHOI HAHOTEPAHOCTUKHU 3JI0SIKI-
CHUX HOBOYTBOPEHD IPHU MOMIPHIH paiouacTOTHIN TinepTepMii.
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NNEPCHHEKTUBUA BUKOPUCTAHHSI HAHOKOHTEWHEPIB
Y CTBOPEHHI TAPTETHUX JIIKAPCBKUX ITPEITAPATIB
[TiminoB O.®., [llynsra JI.I., Sxymenko B.A., *Haptos I1.B., KBituara I'.1.
Incmumym niosuwienns keanighikauii cneyianicmie papmauyii Hayionanvnozo ¢ghap-
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Xapkiecvka meouuna akaoemia nicaA0UnI0MHOT oceimu ™,
Kagheopa ingexuiiinux xeopoo
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Hanoxonreiinepu (H. k.) SsBs110TH cO0010 BepeTEHOIOA10H1 Karcyiu 3 O1IKOBUX
MOJIEKY, SIK1 yCepearHI TOPOKHUCTI Ta He cTpykTypoBaHi. ®aktuuno H. k. 11e pese-
pByap, B SIKUI MOXHA BBOJUTH Oy/b-sKl peuOBUHU. PaHilie O0yn0 BCTaHOBJIEHO, 1O B
*KuBOMY opranizMi H. k. popMytoTbcst B KITITHHI 32 Y4acTIO MeBHOTO JaHII0kKy PHK
Ta O1JIKOBUX MOJIeKyJ1, ToOTO H. K. 1711 IMyHHOI CHCTEMH MaKpOOpraHi3My HE € dyxKe-
PIIHUMHU PEUOBHHAMHU, TOMY BiH iX He BiToprae 1 H. K. Jlerko mpOHUKaIOTh Kpi3b KJIi-
TUHHY MEMOpaHy Ta MEePEeMIIIyIOThCS 10 OpraHaM, TKAHWHAM Ta PiAUHAM.

Cy4acHi HayKOBI JOCHIPKEHHSI B raidy3l HAHOTEXHOJOTIi BIIKPUIM TOCIIIOB-
HicTh 3 100 aMiHOKHUCIIOT, siKa MOAIOHO KIIIOYY B1IKPHBA€E 30BHIIIHIO 000s10HKY H. K.,
a Kp13b BIAKPUTHI OTBIP B KOHTEHHEP MOKHA 3aBaHTAKYBaTH aKTUBHI (hapMalleBTUYHI1
iHrpeaieHTu (A®I), moTiM 3a JOMOMOTOI0 TOTO X JIAHIIOKKY aMIHOKHUCJIOT 3aKPUBATH
H. x. Kpim Toro, sikmo B 00010HKY H. K. BBecTH crieniaibHl (hJIyOpecueHTHI MITKH,
HaHOYACTUHKHU METaB (30J10Ta, 3aji3a TOI0) Ta 1HII 30BHIIIHKO PETyIhOBaHI peUo-
BUHU a00 00’€KTH, TO nepeMilieHHaM H. k. MokHa ympaBisiTu, TOOTO L€ BIJIKpUBAE
[IISAX 10 CTBOPSHHSI TAPT€THUX HAHOTIPENapaTiB.

Buxopucranns H. k. 1ae Bennue3Hi NepCcrneKTUBU 3aCTOCYBaHHS iX B (hapmaili,
MEJUIIMHI Ta 1HIMUX cdepax AiITbHOCTI JoauHU. HalO1Ibl akTyaTbHUMHU HaIpsIM-
KaMH 1X BUKOPUCTaHHA €:

- TEparneBTUYHA JOCTABKa JIKIB (aKTyaJbHO JIJIS pallioHAIBHOI XiMioTepanii 0co0JIMBO
B OHKOJIOT'11, eAiaTpii, JiKyBaHHI 1HPEKIIHHIX XBOPOO TOIIIO);

- JI0OCTaBKa Ta 3aMillleHHs €H3UMIB Ta (DEePMEHTIB;

- BUTIPABJICHHS T€HETUYHUX MYTalliil MIJITXOM BOYIOBYBaHHs MOBHIiM, akTtuBHIN JJHK
IS TIepEeTporpaMyBaHHs TeHETUYHOTO KOY;

- cTabumi3alis NpoTeiHIB JUIsl MOJIOBXKEHHS TEPMIHY iX KUTTA, TOOTO 3/1HCHEHHS KPO-
KiB B HANPSIMKY JOBIOJIITTS KJIITHH, & BIAMOBIHO 1 MAKpOOPTaHi3MY;

- CTBOpEHHSI 010CEHCOPIB, CIIPOMOKHUX Ha/JaBaTH OH-JaiiH iH(GOpMAIIi0 PO CTaH OK-
PEMUX KJIITHH;

- II€TOKCHUKALlisl KIITHH (BUBEJAEHHS 3 HUX TOKCUYHUX PEUYOBHH);

- OYHMCTKA JOBKULISA B1J TOKCUYHUX METAIIB Ta IIKIJIUBUX 010JI0TTYHUX 00’ €KTIB.

TakuMm YMHOM CTBOPEHHS Ta BUKOpUCTaHHA H. K. € HaA3BUYallHO NIEPCIIEKTHUB-
HUM HaIlpsIMKOM HayKOBUX JIOCHIPK€Hb, OCOOIHMBO y (apMaIieBTUYHINA Ta MEIUYHIN
rajiysi, BOHU — «yHIBepCaJbHUN TPAHCIIOPTHUIA 3aciO» Nyisi TapreTHoi gocTtaBku ADI
0e31mocepeIHbO A0 MATOJIOTTYHOTO MPOIIECY 1 HABITh /10 KOKHOI OKPEMOT KITITHHH.
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HAHOJMUCHEPCHBIN JMOKCHU/ LIEPUS -
HOBBII AKTUBHBIN ®APMAIIEBTUYECKAN UHT PEJJUEHT
ITonosa JK.H., ba6enko JI.II.

Havyuonanvnwtii meouyunckuii ynueepcumem umenu A.A.bozomonvya
Hucmumym muxpoouonocuu u eupyconocuu umernu /l. K. 3abonomnozo
HAH Ykpaunw
zpolova@yandex.ua

[lepcrieKTUBBI UCIIOB30BAHUS HAHOMATEPHAIIOB B MEIUIIMHE (B TOM YMCIIE B aH-
TUMUKPOOHOM M aHTUBUPYCHOM TEpanuu) I0CTaTOUYHO BbICOKU. [Ipu 1eneBom co3zia-
HUY HAHOMATEPHAIIOB OCHOBHOE BHUMAHHE YJIEISIOT COCTABY M CBOKMCTBAM CaMMX Ya-
CTHII (YTO OIpeeNsieT TpeOyeMble TepaneBTUUECKUE W/WIIM TUArHOCTUUECKHUE XapaK-
TEPUCTUKH), @ TAK)KE COCTABY U CBOMCTBaM ()yHKIIMOHAJIbHBIX IPYIII WIH JINTAH/I0B Ha
UX MTOBEPXHOCTH (YTO ONPEIEISIET TOBEICHNE B OMOJIOTMUECKON CUCTEME).

Kak npaBuiio, cymiecTByromye NpoTUBOBUPYCHBIE MpenapaThl HAIpaBJICHbl Ha
MHTMOMPOBAHUE OINPEACIICHHBIX CTaAN BUPYCHOU MHpEKIMH . Tak, ps npenapaTos
(HampuMep, OKCOJIMH) OJOKUPYIOT BHEKJIETOUHbIC BUPUOHBIL. J[pyrue mpemnapatsl (pe-
MaHTaJuH, apOuA0J, TaMUDIIIO) MPENSATCTBYIOT aCOPOLMH, TPOHUKHOBEHUIO U yAa-
JIEHUI0 0007104k BUPYCOB. Tperbn nHrnbupyrot cunre3 Bupycuoix PHK/JIHK (a3oa-
3UHBI, OJJUTOHYKJIEOTH/ Ibl, pHOaBUPHH) WIIM BUPYCHBIX OEJIKOB (MH-TEPPEPOHBI U €r0
MHAYKTOPbI, THTUOUTOPBI ITpoTeas). Ps npenapaToB sBIsSETCS MHTMOUTOpaMu COOPKU
WITU TIPETISITCTBYET BBIXO/1y BUPHOHOB (MHTEP(EPOHBI, 03eIbTAMUBUD, 3aHAMHUBHUD) [5].

Jlo HepaBHEro BPEMEHM HAHOMATEpHabl PacCMATPUBAIN TOJBKO B KadeCTBE
CpEICTBA JOCTABKU OMOJIOTMYECKU aKTHBHBIX MOJIEKYJ B OYar BUPYCHOM MH(EKINH.
B nocnegnue ropl MosBUIMCH COOOIIEHUSI O CAMOCTOSITEIbHOW aHTUBUPYCHOM aKTH-
BHOCTH HaHOYACTHI] 0€3 MpeaABapuUTEeIbHON MOJIU(UKALIMN CHIEUATBHBIMU CTPYKTY-
pamu. B 3Tom citydae nmpenmnosiaraetcs, YT0 HaHOYACTHIIbI, aICOPOUPYSCh Ha 3JIEMEH-
Tax Karcuja, BBICTYNaloT B POJIM Hecnenu(pUUeCKX BUPYCHBIX OJ0KaTopoB. Tak, mo-
Ka3aHa aKTMBHOCTh HAHOYACTHUI] AUOKCHAA TUTaHA (C pa3MepoM 4YacTuil 4—5 HM) IO
otHomreHuto K Bupycy rpunma A (H3N2). Kpome Toro, uMeroTcsi JaHHbIC 00 aHTHBH-
PYCHOM aKTUBHOCTH HaHo4acTull Cu T0BOJIBHO KPYIHBIX pa3mMepoB (~160 HM) no oT-
HomeHuto K Bupycy rpumnmna A (HIN1) [4]. AHanu3 MexaHu3MOB OMOJIOTUYECKOH aK-
TUBHOCTH HAHOKPUCTAJUIMUECKOTO AUOKCUAA LEPHUS MO3BOJISAECT MPEANOI0KUTh, YTO
€ro aHTUBHUPYCHOE JIEHCTBUE JTOJKHO UMETh 0oJiee YHUBEPCAJIBHBIN XapakTep U MO-
’KeT ObITh HAIIPABJIEHO HA Pa3Hble MUIICHH B LIUKJIE PETIPOTYKIIUU BUPYCOB.

B skcnepumMenTax in Vitro 6bUI0 MOKa3aHo, YTO HAHOKPUCTALTHYCSCKHIA JTHOKCH]T
uepus (0,1 M Bogubiil kosutounaHbii pactBop CeO2 ¢ pazmepom yactuil 3—5 HM, cTa-
OWJIM3UPOBAHHBIN [IUTPATOM HATPHS, YPHEKTUBHO HHTHOUPYET PENPOIYKIIHIO BUPYCa
TPUIINA B TIepeBUBAEMON KylbType KieTok mouku cobaxu (M/ICK) B noze 1,25 MM. B
KauecTBe MpernapaToB cpaBHeHUs ucnoib3oBasid TaMuduiro (Hoffman La Rosh CIIIA)
u pumanTaaul (Poccus) [2,5,6]. ITpu u3ydyenun mexanusma JeHCTBUSI HAHOYACTHII -
OKCHJIa LIEpHs Ha PENpOAYKIIMIO BUpyca IpUIlNa ObLI0 YCTAHOBIIEHO, YTO Mpenapar B
BBICOKMX KOHIICHTPALUIX UHIMOUPYET HeHpaMUHUA3HYIO0 aKTUBHOCTb, & B O0JI€e HU-
3KHUX — BIIMSET HA TEMArrIlOTUHUPYIOLIYI0 aKTUBHOCTh BUpYyca rpunna. MexaHu3Mbl


mailto:zpolova@yandex.ua

35

O0OHapYyEHHOTO0 AaHTUBHPYCHOIO JiecTBUs HaHoaucnepcHoro CeO; mpeAcTaBIsIOT
0COOBIN HHTEPEC K pa3pabOTKe HOBBIX BHICOKOA((DEKTHUBHBIX (hapMalleBTHUECKUX MTPe-
apaToB, MOCKOJIbKY OTKPBIBAIOT EPCIEKTUBRY HUcTioIb30BaHus CeO; B mpoduIakTuke
U Tepaluy MUPOKOIro Kpyra BUPYCHBIX 3a0oseBanwmii [1,2,3].

B nocnennue rojpl y HAHOAUCIIEPCHOTO TUOKCH A IIEpHsi OOHAPY>KEHbI YHUKAIb-
Hble OMOXMMHYECKHE CBOMCTBA, Oiarojaps KOTOPBIM JIaHHBIH MaTepHall CrocoOeH
BBITIOJIHATH (DYHKIIMM HEKOTOPBIX Y3H3UMOB — OKHCIOpEeayKTa3, pocdaras u mp.; Takue
HEOpraHWYeCKWe HaHOMAaTepuasbl MOJYyYUSIM Ha3BAHHE «HAHO3UMBD) M aKTHUBHO
HCCIIEYIOTCS C LIETBI0 MEANKO-OMOIOTHYECKOTO PUMEHEHHSI, B TOM YHKCJIE TP MPO-
BEJICHUN UMMYHO()EPMEHTHBIX JUATHOCTUYECKUX aHANM30B. HU3kass TOKCHUHOCTDH Ha-
HOJIMCTIEPCHOTO JTMOKCHUAA IIepusi 00ECIeuynBaeT CPaBHUTEIbHYIO 0€30IacHOCTh €ro
npUMEHEeHHs IN VIVO, 4TO TO3BOJISIET pacCMaTpUBaTh JaHHBIA MaTepuasl KaK MOTEH-
LMAJbHBIM AKTUBHBIN (papMalleBTUUECKU MHTPEIUEHT ISl Tepanuu psiia 3adoneBa-
HUN — Mpexie BCero 3a00JIeBaHMM, CBSI3aHHBIX C OKUCIUTEIBHBIM CTPECCOM, B TOM
YHUCJI€ BO3PACTHBIX MATOJIOTHM.
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KOHLIEINIISA CTBOPEHHSA PEHTTEHOKOHTPACTHUX
MATHITOKEPOBAHHUX 3ACOBIB HOBOI'O ITIOKOJITHHA
Benepnukosa 1.O., Koans A.O.

Hauyionanvnuii hapmayeemuunuii ynisepcumem, Xapxie, Ykpaina
Kagheopa neopzaniunoi ximii
neorganic@nuph.edu.ua

CBoe€yacHe J1arHOCTYBaHHS 3aXBOPIOBAHHS € OCHOBOIO HOT0 MOAAJIBIIOro ede-
KTHUBHOTO JIIKYBaHHS. PEHTreHIBChKI JOCTIDKEHHS € HAUMOMTMPEHNUM 1 HAalOCTYITHI-
MM METOJIOM JIarHOCTUKH PI3HUX 3aXBOPIOBaHb. [CHYIOTH MPUIOMHU 301JIbIIEHHS
€(EeKTUBHOBHOCTI PEHTT€HOIarHOCTUKH 3a JOTIOMOTOI0 IITYYHOTO KOHTPACTyBaHHS:
BUKOPUCTAHHS MEBHUX XIMIYHHMX CIOJIYK, SIK1 IO3BOJISIIOTH OJCPIKYBAaTH 300paKEHHS
HEOOX1THUX aHATOMIYHHUX CTPYKTYP, 11O MiABUIILYE IHHICTh OTpUMaHOi iH(dOopMaIiii,
BUKOPUCTAHHSI MarHiTHUX YaCTUHOK JIJIi CTBOPEHHS PEHTT€HOKOHTPACTHUX PEUOBUH
3 MarHITOKEPOBAHUMH BIACTHBOCTAMH. IX BHKOPHCTaHHS Ja€ MOXKIMBICTh KEPyBaTH
PYXOM PEHTT€HOKOHTPACTHOI CyMiIlli 3a JOMOMOro0 30BHIIHK0ro MII, minenamnpas-
JICHO TMepeCcyBaTH, YTPUMYBAaTH B HEOOX1/IHIM 30H1 YPaKEHOTO IUTYHKA, J103BOJISIE 3Me-
HIIUTU 103y PEHTI€HOKOHTPACTHOTO 3aco0y, Bapitotoun MII (Hanpukiajg nepecyBa-
FOUM MarHiT), 1030BaHO PO3TATYBaTH CTIHKY IUIYHKA — “MarHiTHa naubnaris’ .

be3ymMoBHMIT OTEHIIA), IK MAarHITHUN Martepian s (papMaleBTUYHHUX Mpena-
paTiB, MalOTh YaCTUHKHU Oapiii rekcadepury. Lleit peput Hanexxuth 10 Kiiacy MarHitTo-
TBEPJIUX MaTepialliB, Ma€ JOCUTh BEJIMKI 3HAUCHHSI KOCPUHUTHBHOI cuin H, Ta 3ammi-
KOBOI 1HAYKIIII By, TOMY Micisi HAMarHi4yBaHHSI MOYKE€ caM BUKOHYBATH POJIb MOCTIii-
HOTO MarHiTy, Ma€ BUCOKY BEJIMYUHY PEHTI€HOKOHTpAacTHOCTI. [Ipu BBejeHH1 YacTH-
HOK Oapiii rakcaeputy y JIKapChbKHil Mpenapar, MOXHa OJIEp>KaTH CUCTEMY sIKa caMa
e mxepenom MII. Bapiit rekcadeput — 11e MarHiTHUNA MaTepiall 3 BUCOKOIO aHi30TPO-
€10, MAE CTPYKTYPY TUIOCKOCHOTO MIECTUKYTHHUKA, 3 KpUCTajIorpadiyHUMHU apameT-
pamu a = 5.893 A tac=23,194 A.

[pYHTYIOUHCH HA PE3YIIbTAaTaX €JEKTPOHHO-MIKPOCKOIIYHKX JOCIIKEHD (BHOi-
pka ~ 500 4acTHHOK), Oy/IM PO3paxoBaHi PO3MOJIiT YaCTUHOK 3aToBiuHOK (h) Ta 3a
napameTpom ((h/2)/c). YacTuHKH €KCIEPUMEHTAIBHOTO 3pa3Ky MAKOTh IJIACTUHYACTY
HIECTUTPaHHy (opMy. BIIBIIICTP YACTUHOK CUCTEMH MalOTh (POpMY HAOIMKEHY 10
130METPUYHOI — /I TAKMX YACTUHOK MapaMmeTp AlaMeTpy y JIBa pa3u OLIbIINMI 3a TOB-
muHy (d/h ~2). CuHTe30BaH1 YaCTUHKH 32 MOP(DOIOTIEI0 T1aMEeTPy HE MEPEBUINYIOThH
BEPXHIO MEXKY 0IHOJOMHOCTI (d < 1.4 MKM), TOMY 3/1aTHI OyTH BUKOPUCTAaHI K 00’ €KT
JOCIIKEHHS Y IIUPOKOMY 1HTepBaii TemmnepaTyp Ta MII Takux mapameTpiB sk Mar-
HITHI BJIACTHBOCTI, M>K9aCTHHKOBA MarHiTHAa B3a€MOJIis, BIIXUJICHHS BiJl CTEXiOMeTpii
Ta (13UKO-XIMIYHHUIA CTaH MOBEPXHI YaCTUHOK.

CuHTe30BaH1 YacTUHKHU Oapii rexcadepuTy HalekaTh A0 BUCOKOIUCIIEPCHOT
CUCTEMU KPHUCTAIIIB 3 CEPEAHIM JIlaMeTpOM YacTUHOK <d> =450 um. BcTanoBnena Be-
JMYMHA HaMarHi4eHOCT! HACMYEHHSI CHHTE30BaHOTO 3pa3ka Oapiii rekcadepuTy ckiia-
nae os = 64 Am?/kr, 1m0 BigpizHAEThCA Big MakpoaHanory Ha 11 %.

ToBuIMHA TPUIIOBEPXHEBOTO IIapy CHHTE30BAHMX YACTHMHOK CTaHOBUTH 0~0,84
HM. To0TO KOHCTaTyeThCs O€3yMOBHA IepeBara 00paHOro METOly CUHTE3Y.
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Enexrponna dororpadis Ta HopMoBaHa GYHKIIIS PO3MOALTY
YaCTUHOK Oapiii rekcadeputy 3a po3mMipom

JUtst qocnipKeHHs mapaMeTpa pe3ysibTyrou0i MI>KUaCTUHKOBOI MarHiTHOI B3ae-
MoAll y cucTeMi 4YacTUHOK Oapiii rekcadeputy (XHY im. B.H. Kapasina iz kepiBHU-
urBoM mipod. OnbxoBuk JI.I1.) 6yno 3acTocoBano Bijomy MeToauky Xenkens-Keni,
sIKa 3aCHOBaHA Ha BUMIPIOBaHHI JIBOX FOJIOBHUX KPUBUX 3aJMIIIKOBOI HAMArHi4€HOCTI
B 3QJICKHOCTI BiJ] BEJIMUUHU 30BHIIIHHOTO MArHITHOTO TTOJIS.

Bcranosneno, mo npu o6poOii yacTHHOK Oapiit rekcadeputy po34rMHOM KHC-
notu (pH = 1,6) crpaBitoerses 1,5 HM yacTUHKU. Po3urHEHHS 4aCTHMHOK (PEpUTIB
OB’ sI3aHE 3 MOPYIICHHSIM CTeX10MeTpil XiMiuHoro ckiany. Jdedimur ~ 20 % depymy
Ta 3aBUIICHHS BMicTy OKCUreHy Ha BIIKPUTIA MOBEPXHI KPUCTAJIB, MPU3BOIUTH J0
3MiHM OOMIHHMX B3aeMo/iii 3B’s13kiB Fe—O—Fe Ha moBepxHI1 Ta B MPWICTIMX IIapax.
Ile mporHo3oBaHO BUKJIWKAE TpaHC(OpMAIIit0 KOJTIHEapHOT MarHiTHOI CTPYKTYpH (de-
pUTY Ha “CKOILEHY’ MarHiTHY CTPYKTYpy Y HNPUIIOBEPXHEBOMY IIapi, BIAMNOBIIHO
BIUIMBAE 1 HA MarHiTHI XapaKTEePUCTUKH B I[IIIOMY.

Brnepiue BUSBIECHO 3MEHILIEHHSI MAaKCUMAJIbHOT MIpY M1>K4YaCTUHKOBOI MarHiTHO1
B3aeMo/Iii AM (maibke y 3 pasu) mij BrumBoM kucioro (pH=1,6) Ta myxuoro (pH=9)
CEpeoBHUIl, 30UIbIIEHHS MOYAaTKOBOI MAar”iTHOI CHOPUUHSATIMBOCTI y 1,5 pasu min
BILJIUBOM arpeCMBHOTO KHCIIOTO CEPEIOBUIIA, sIKE BiMOBIIae pH TpaBHUX COKIB IILTY-
HKY, 1110 CBITYHUTH MPO MOKpalieHy (yHKIIIOHAIbHY 3/IaTHICTh JIIKAPCHKOTO 3aco0y 3
MarHiTHUMH HAaHOYaCTUHKAMHM 32 YMOB BUKOPHCTAHHS 1i SIK MarHiTOKEPOBAaHOTO PEH-
TreHOKOHTPACHOT'0 3aco0y 3 yacTMHKaMu Oapiii rekcadepur.

Po3po6eHo ckitaa peHTTeHOKOHTPACTHOTO 3ac00y 3 MarHiTOKEpOBaHUMU BJia-
CTUBOCTSIMH JJIS TIarHOCTUKH 3aXBOPIOBaHb MopokHucTrX opraniB LIIKT 3 Bukopuc-
TaHHSM YaCTUHOK Oapiii rekcadepury (mateHT Ykpainu Ne 90577), peHTreHOKOHTpa-
CTHICTB siKkoro y 1,55 pasiB OuibIna HiX y TpaauuiiHoro ananory (30% BoJiHa cycrieH-
3151 Oapiit cynbdarty), SKUii MOKe OyTH CKEpOBaHHU Ta JIOKaJII30BaHUM y 3a3HadYeHIN
ninsHI 3 BUKopucTtanusM MII. BukopuctaHHs HOBOroO MarHiTOKEpOBaHOTO PEHTIC-
HOKOHTPACTHOI'O 3aC00Y JJaCTh 3MOT'Y 3HAYHO MOJIMIINUTH SKICTh A1arHOCTYBaHHS, CKO-
pOTHUTH Yac TiepeOyBaHHS XBOPOTO y KIIIHIII, SIK HACHIIOK 30UTBIIIUTA €KOHOMIYHICTh
JKYBaJIbHOTO MIPOLIECY.
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BUKOPUCTAHHA METOJY XIMIYHOI KOHAEHCAIII JJII CHHTE3Y
YACTHHOK ®EPUTIB — OB’EKTIB MAT'HITHOI HAHO®APMAIIIT
Benepuukosa 1.O., Tuxonos O.I., [llnnuak O.C., Kopans B.M.*
Hauionanvhuii papmayeemuunuii ynigepcumem, Xapkis, Ykpaina
Kagheopa neopzaniunoi ximii, kagpeopa Kkocmemonozii i apomonozii,
Kageopa anmeunoi mexnonozii nikie im. /I.11. Cana
*Binnuuvkuit Hayionanvnuit meouunuii ynieepcumem im. M.1. ITupozoea
neorganic@nuph.edu.ua, shpichak oleg@ukr.net

BucokonucnepcHi yacTUHKU (EPUTIB, TOPST 3 NIMPOKUM TEXHIYHUM BUKOPHC-
TaHHSIM, HUH1 IIIUPOKO BUBYAIOTHCA SIK 00 €KTH JUIsl CTBOPEHHS (hapMalleBTUYHUX TTpe-
napariB 3 MarHiTHUMH BJIACTUBOCTAMH. POOOTH, MpUCBSYEH] IIbOMY MUTAHHIO HACTI-
JBKU TIOIIUPEH], IO 3a3HAYAETHCSI CTBOPEHHSI HOBOTO HAIPSIMKY B (papmarlii — MarHi-
THa HaHO(apmarlis.

Cepen OCHOBHHX BHMOT, SIKi BUCYBAIOThCS O HAHOYACTUHOK (DepUTOBOTO Mate-
plaigy MeAuKO-010J0TIYHOrO NMPU3HAYEHHS MOKHA BUAUTUTHU: 010J0T1YHA CYMICHICTb;
JUCIEPCHICTh 3pa3Ky; BUCOKI 3HAUYEHHSI MAarHITHUX NapaMeTpiB. SKino nepmuii napa-
METP, B OLIIBIIOCTI, BU3HAYAETHCS XIMIYHUM CKJIaJOM (DEpUTOBOTO MaTepialy, TO 1HIII
3aJIe’kaTh B1Jl METO/LY, YMOB Ta TEXHOJIOT1i CUHTE3Y.

3a3zBuuail y MpOMUCIOBOCTI (PEPUTH OJIEPKYIOTh MPOBEACHHIM TBEPAO(Pa3HO1
peakiii pepuTusalii mpu BUCOKUX TeMIEepaTypax, 3 MOCHIIIOBHUM iX MOJIPIOHECHHSIM Y
KYJIbKOBUX MJIMHAX — MEXaHOXIMIYHUI METOJ] CUHTE3Y. JoCiIKeHHS MeXaH13MiB pe-
aKIIii, fKi Jexxatb B OCHOBI (hopMyBaHHS (EpHUTIB, BKa3y€ Ha CKJIAHUN XapakTep
0T Tiporiecy. st MexaHOXIMIYHOTO METOy CHHTE3y MmepeOir mnpoiecy Gpepuroyt-
BOPEHHS CYTTEBO 3AJICKUThH BiJ AUPY31HHUX 0OMEXEHb, TOMY B OCTaHHI IE€CSITHIITTS
IUI OJIep>KaHHS OKCUIHUX MOPOIIKIB IIMPOKO 3aCTOCOBYIOTHCS METOJU «MOKPOi» 200
«M’SKOT» X1MIi, TOB’s13aH1 3 BAKOPUCTAHHIM PO3YMHIB Ta aMOP(PHUX CITIBOCATKEHUX 1
3HEBOJHEHUX T1APOKCHUIIB — METOJ] XIMIYHO1 KOHJICHCAII{i.

B po6oTi 1oBe1eHO NOUUIBHICTE BUKOPUCTAHHS METOAY XIMIUHOI KOHJICHCAII11 SIK
METOJly CUHTE3y HAaHOYACTUHOK (epUTIB IJIA iX 3aCTOCYBaHHS B (papMarleBTUUHUX
mpemnapaTax 3 MarHiTHUMHU BIIACTUBOCTSIMH. ATECTaIlil0 METO/Aa MPOBOIMIN BCTAHOB-
JICHHSM TEPMOAMHAMIUYHUX XapaKTEPHUCTUK peakiii oJep>KaHHS MarHeTHTy, AOCHi-
JUKEHHSIM (DYHKIIIOHAJIBHUX IMapaMeTpiB o/IepKaHUX HaHOYaCTUHOK. CHHTE30BaH1 Me-
TOJIOM XIMIYHOT KOH/JCHCAIlli HAHOYAaCTUHKKA MarHetuTy (<d> = 17 HM) MaloTh HEBe-
JIMKY TOBILKHY MPUIIOBEPXHEBOTO mmapy 0~0,84 HM Ta BUCOKE 3HAUEHHS BEJIMYMHU Ha-
MarHiueHocTi HacuueHHs (340 kA/m).

3a ananizoM TEM 3HIMKIB CHHTE30BaHUX YaCTUHOK MAarHETUTY, MO>KHA KOHCTa-
TYBaTH iX €IUHY MOPQOJIOTiIo — opMa YACTUHOK BHpa)KE€HA HE YITKO Ta CIpHiima-
€ThCS K c(hepuyHa, X04a, YACTUHKHU (PEPUTIB LIMIHEIbHOT CTPYKTYPH MalOTh OKTae/I-
pUYHY reomeTpiro. Mexi KOXKHOI YaCTUHKHU YITKO BITIOKpEMIIEHI. AHaII30M 3HIMKIB
OyJ10 BU3HAYECHO, [0 CePeAHiN aiamMmeTp yacTUHOK <d>= 17 M. [Ipu qocimKkeHHI Ha-
MarHi4eHOCTI CHHTE€30BaHUX 3pa3KiB OyJI0 BCTAHOBIICHO, 1110 TEXHIYHE HACUYCHHS Ya-
CTHHOK JocsATaeThes B moystx H >15 kA/m 1 g BeanunHa mae 3HaueHHS 340 kA/M. Le
Ha 30 % MeHiIle BiJl HAMarHi4eHOCTI HACUYEHHSI MOHOKPHUCTAJIEBOTO aHAJIOTY.
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TEM 3HIMKH MarHiTHHX HAHOYaCTHHOK
a — CHHTE30BaH1 YaCTHHKU MarHeTUTy, O — 4acTUHKU Oapii rekcadepury

[Tpu mocnimxenHi GyHIaMEHTATbHUX MAarHITHUX BJIACTHBOCTEH HAHOYACTHUHOK,
BKJIMBUM € TUTAHHS TOBEPXHEBOTO MarHeTu3My. BpaxoByrouu, 1110 YaCTUHKH € TPHO-
XMIPHUMH 00’ €KTaMH, aTOMH MMOBEPXHI, B 3aJIEKHOCTI BiJl pO3MIpy YaCTUHKH, 3/1aTHI
3aiiMaTH JOCUTh BaroMui BIJICOTOK BChOTO 00’eMy "acTHUHKU. CIOU BIJHOCSTH HE
TUTBKH BKJIAJT BIAKPUTOL MOBEPXHI, a ¥ IPUIIETIIL A0 HEl CTPYKTYpPHO-I€(PEKTHI MIapHu.
BruuB BifkpuTO1 MOBEPXHI TUM OLIBIINI, YMM MEHIIIA MAacIITaOHICTh KpUCTaly. 3ri-
JTHO JI0 TIOCTYJIATIB «000JIOHKOBOT MOJIEII» CJII/I PO3PI3HATH TaKi MapaMeTpu po3MIpy
YaCTUHKH SIK 3arajlbHAN JliaMeTp TBepAoi yacTUHKH (d) Ta TOBIIMHA MTPUTIOBEPXHEBOT
000JI0HKH (J) 31 «CKOIIEHOI» MAarHiTHOIO CTPYKTYporo. TOBIIMHA MTPUIIOBEPXHEBOTO
mapy € QyHKIli€ro 6araTboX mapameTpiB. BupimanbHy pojib y IbOMY TUTaHHI BiBO-
JTUTHCS METOLy TA YMOBAM CUHTE3Y YaCTUHOK. J{J1s1 HaHOUacTUHOK Oapiii rekcadepuTy
(d = 14 um), sxi OyJn oJeprKaHi MEXaHOXIMIYHIM METoI0M, & = 2 HM. To0TO0, 00’ eMHa
T0JIsI CTPYKTYpHO-Ae(heKTHOT TOBEPXH1 CKJlajgae Maiike 64 % BChOoro o0’e€My 4acTH-
Hku. [Ipyu 11pboMy 3a3Ha4a€THCS 3SMEHIIIEHHS! HAMArHiY€HOCTI HACHYCHHSI HAHOYaCTHHOK
B TIOPIBHSHHI J10 HOTO MOHOKpHCTaNIeBOT0 aHaiory Ha 61,5 %. CuHTe30BaH1 YaCTUHKU
MarHeTuTy MmojAiOH1 3a pO3MipOM, MAIOTh B 2 pa3u BUILMHN MOKa3HUK 3MIHU HaMarHive-
HOCTI HacCH4YeHHA. TOBIIMHA MPUITOBEPXHEBOTO 1IaPy CUHTE30BAHUX YaCTUHOK CTAHO-
BUTH 0~0,84 HMm. Lle Binmosigae po3mipy Kkpuctanorpadigaoro napamerpa. To6To KOH-
CTaTyeTbcs 0€3yMOBHA MepeBara 0OpaHOro METOTy CHHTE3Y.

MeTtoa XiMIYHOI KOHAEHCAIT 103BOJIsIE TOYHO J103yBaTH BUX1HI PEUOBUHHU, SIKI
BUKOPUCTOBYIOTHCS Y BUIJISIAl PO3UMHIB. 32 YMOB 3MIIIYBAaHHS Ta OCAHKEHHS KOMIIO-
HEHTIB y piAKiK (a3l JocsATaEThCA BUCOKA NUCIIEPCHICTD Ta TICHUNA KOHTAKT, 3a0e31e-
Yy€eThCsl PIBHOMIPHHUM PO3IMO/ILI CKJIAIOBUX KOMIIOHEHTIB (peputy. Jl03BoJIsIE€ 0O1€pKY-
BAaTH YACTUHKU HAHOMETPOBOTO JI1al1a30HY 3 3a/I0BUIbHUMHU MapaMeTpamMu KpUCTaIOr-
padiuHoi cTpykTypu — 27 % 00’€My YaCTUHKH BIJINOBIJIA€ CTPYKTYPHO-IE(HEKTHOMY
MIPUIIOBEPXHEBOMY IIIapy, 110 B JIBa pa3y MEHIIIE HIXK JJIsl YaCTUHOK (DEPUTIB, OJIepiKa-
HUX MEXAHOXIMIYHUM METOJIOM CHUHTE3Y.
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YYBCTBUTEJBHOCTDH K KOMITIO3UTY HA OCHOBE
TUOTPUA3ZOJIMHA U HAHOYACTHUIl CEPEBPA HEKOTOPBIX
IITAMMOB BAKTEPUI
3srunuesa T.B., Muponuenko C.1., Mummna M.M.
Hayuonanvnwii hapmayeemuyeckuil ynugepcumem,

Kagheopa namonozuueckoil puzuonozuu
XapvKoecKuilt HAUUOHATbHBLIL MEOUUUHCKULL YHUBEPCUME,
Kagheopa mMuxkpoouonozuu, upycoi02uu U UMMyHOJI0ZUU
s.mironchenko@ukr.net

OnHrM W3 TEPCIEKTUBHBIX HAIPABICHUM CO3[aHUSI HOBBIX JIEKAPCTBEHHBIX
cpencts (JIC) siBisieTcst BBEICHUE B COCTAB CYIIECTBYIOIIETO CPEACTBA AKTUBHOTO JICH-
CTBYIOILIETO BEIIECTBA, B YACTHOCTH HAHOYACTHUII, YTO OTKPHIBAET BO3MOKHOCTh yCH-
nenust papmakosiorudeckoro aevictus JIC u mpenocTaBieHus UM JPYTUX MOJIE3HBIX
CBOMCTB. MI3BECTHO, YTO HAHOYACTHUIILI MHOTHUX METAJUIOB MPOSIBISIOT aHTUOAKTEpHa-
JLHOE JIEUCTBUE, CpeId KOTOPhIX Hanbosiee 3 (HEKTUBHBIMU SBIISIOTCS HAHOYACTHUILIBI
cepedpa (HUC). buoputMmonoruueckuii moaxo ] K U3y4eHUI0 OMOJIOTMYeCKUX CBOMCTB
MUKPOOPTaHU3MOB IMO3BOJISIET BBISIBUTH BAPbUPOBAHUE MPU3HAKA B TEYEHUE CYTOK, OT-
pakaeT ajanTaiuio BO30YIUTENS K MEHSIONIUMCS YCIOBUAM cylllecTBoBaHus. Hamu
COBMECTHO ¢ MeXTyHapOIHBIM LIEHTPOM JJICKTPOHHO-ITYUYEBBIX TeXHOJOTHN MHCTH-
TyTa 3nekTpocBapku uM. E.O. [larona HAH Ykpaunsl co3maHa HoBasi CyOCTaHIMS,
KOTOpast COACP>KUT TUOTPUA30JMH (00Ia1aeT aHTUOKCUIAaHTHBIM jeiicTBuemM) 1 HUC.
Meton nonyuenust HUC, npemyioxkeHHsiit akagemMukoM b.O. MoB4YaHOM, 3aKit04aeTCs
B AJICKTPOHHO-TYYEBOM UCIAPEHUH M KOHJICHCAIINH BEIIECTB B BaKyyMe. AHTHOAKTe-
puaIbHBIE CBOMCTBA CYOCTaHIIMN THOTpUA30JMHa ¢ pa3Hoil konuentparuern HUC (1,9;
0,95;0,45; 0,025; 0,12; 0,06; 0,024; 0,012; 0,006 mr / M) u3y4aiu in Vitro mo cranga-
pTHOM MeToanke nuddy3un cyOCcTaHIIUU B arap (METO ] TYHOK) Ha KJIMHUYECKUE U pe-
depenTHbie mTammbl Oaktepuit Staphylococcus aureus, Pseudomonas aureginosa,
Haemophilus influenzae, Streptococcus pyogenes, Escherchia coli B paznoe Bpems cy-
Tok (B 8%, 129, 18%). MccnenyeMble KIIMHMYECKUE MITAMMBI IIPOSBIISIOT BEICOKYIO UYy-
BCTBUTENBHOCTH K cybcTannuu tTuotpuaszonuna ¢ HUC B 18%° u Gpumn pesucTenTHEI B
8% u 12% B T0 Bpems, KOrJa B JaHHOM CTAalMOHAPE MPOBOAUTCS AHTUMUKPOOHAS Te-
panusi ¥ aHTUCENTUYECKUE MEPOTIPUATHS, UTO BhIpaykaeTcsi MOAM(UKAIIMOHHOM (a/1a-
NTAllMOHHOW ) U3BMEHYUBOCTHIO TECTUPYEMBIX KIIMHUYECKUX IITAMMOB 10 CPAaBHEHUIO
¢ peepeHTHBIMH IIITAMMAaMHU, MPOSIBIISIOIIUMHE BBICOKYIO YYBCTBUTEILHOCTh K CyOC-
TaHuu THoTprazonHa ¢ HUC, Bo Bcex KOHIIEHTpaUAX HE3aBUCUMO OT BPEMEHH CY-
ToK. CybOcTanmus TnorpuaszonuHa ¢ HUC He3aBUCHMO OT KOHIIEHTPAIIUU TIPOSBIISET
BBICOKYIO aKTUBHOCTh B OTHOIIICHUH S. aureus u P. aureginosa. BreisiBnena nanbosee
s dexTuBHAS KOHIIEHTpaIus cyocTanimu Tnotpuasonuna ¢ HYC, koropast xapakre-
PU3YETCS MTUPOKUM CIIEKTPOM aHTUMUKPOOHOTO neicTBus - 0,95mr / mit.

Takum oOpazom, ucciaeayemMble KIMHUYECKUE MTaMMbl OAKTEPUN TPOSIBISIOT
BBICOKYIO YYBCTBUTEIBHOCTh K cyOcTaHimu tuotpuasomuna ¢ HUC B 18%° u B 10 Ke
BpeMs ocTaroTcs pesucTeHTHBIMU B 8% 11 129,
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CHUHTE3 MATHITOUYYTJINBUX KOMIIO3UTIB
3 KAPBOHI3OBAHOIO TIOBEPXHEIO
Kycsk H.B.!, Onanamyx H.M.2, Kycsak A.I1.%, Ilerpanosceka A.JL.3, Top6uk I1.I1.3
UKumomupcokuii oepcasnuii ynieepcumem im. leana ®panka, nkusyak @ukr.net
2JKumomupcokuit nayionanvHuii azpoexonoziunuii yn-m, natalya 03 _07@mail.ru
3SIncmumym ximii nosepxui HAH Yrpainu im. 0.0. Yyiika, pgorbyk@mail.ru

CopOeHTH Ha OCHOBI MOPUCTHUX BYTJICLIEBUX MATepiajiB HIUPOKO BUKOPUCTOBRY-
I0TbCS I BUPIIICHHS PI3HUX 3aBJaHb B TEXHIlll, OXOPOHI HaBKOJHUIIIHBOTO CEPE0-
BHUIIa, 610TEXHOJIOTIT, MEIUIIMHI Ta IHIINX cepax MIAIbHOCTI JIOAUHU. BoHu cranu
MPEAMETOM JOCIIKEHHS 0ararbox raimy3ed cydacHoi Hayku. OcoOJMBOro iHTEpeCy
HaOyBa€ HaNPSIMOK, MOB'SI3aHUM 13 CUHTE30M HAaHOKOMIIO3UTIB HA OCHOBI MAarHITHUX
YaCTUHOK 3aji3a, HiKellto, K0OaIbTy, MarHETUTY B CKJIAJll TIOPUCTOI BYTJICIIEBOI MaT-
puuil. Mertoro Hamoi poOOTH € CUHTE3 MarHiTOUyTJIMBUX KOMIIO3UTIB Ha OCHOBI Mar-
HETUTY 3 BYTJIELEBOIO MMOBEPXHEIO Ta JOCIIIKEHHS 1X acOpOLIHHOT aKTUBHOCTI.

BucokoaucnepcHuii MarHeTUuT cUHTE3yBasd 3a peakuiero Enmopa [1], oxep-
’KAHO YaCTUHKH 3 TIMTOMOIO TTIOBEpXHEIO Big 99 10 105 M?/r 1 po3MipoM KPHCTAIiTIB 5
- 25 M. J1ns mpoBenieHHs KapOoHi3allii MOBEpXHI MarHETUTY BUKOPUCTOBYBAJIU Opra-
HIYHI PEYOBHHH — caxapo3y (3pa3ok 1), oeTHOBY KUCIOTY (2) Ta MOJIIaKpUIIOBY KHC-
noty (3). 3miHM, 1O BiAOYyBatOThCs HAa TToBepxHI Fe30,4 B pe3ynbTati mpoiiecy kapoo-
Hi3aIlil Ta TEPMOAECTPYKIIi JociiKeHl MeToaoM [Y criekTpockorii.

CopO11i1iiHy €MHICTh OJIEPKUX 3pa3KiB OI[IHIOBAIU 3a aJCcOpOIi€El0 METUIICHO-
BOr0 CHMHbOTO. KUIBKICTh acOpOOBaHOI PEUOBUHM HAa MOBEPXHI KOMIIO3UTIB BU3HA-
yaiu GOTOMETPUYHO BUMIPIOBAHHAM KOHIIEHTPALlT KOHTAKTHHUX PO3YMHIB O 1 MiCIs
ancopOuii. Yac konTtakty cranoBuB 2 roaunu (T = 293 K). 3a manumu 10CIiIKEHb
moOy10BaH1 130TepMU aIcOpOIIii, po3paxoBaHo cTymHiHb BuiydeHHs (R%) Ta mokazHuUK
azcopOitHOi eMHOCTI A (MT/T). EMHICTB aficopobeHTy 4 (Mr/T) po3paxoByBayiu 3a ¢o-
pmynoro: 4 = (Co-Cy)-VIg, ne A - BenmuunHa afcopOuii, Mr/t; C, - KOHIIEHTpAIIist BUXi-
JTHOTO pO34HHY, MI/1; Cp — pIBHOBa)KHA KOHLIEHTPALIlsl PO3YUHY MicCIIs aIcOpOLii, MI/JI;
V — 00’eM po3uuHy, JI; § — HaBakka aacopOeHTy( r), ctyminb BuiydeHHs (R) — 3a ¢o-
pmynoro R, % = [(Co — C,)/ Co]-100. Tak, mokazuuk R mns 3pa3ka 1 craHoBuTh 5%,
st 2 - 10 22%, a niist 3paszka 3 1o 54%.

3p006JieHO BUCHOBKH MTPO MIEPCTIEKTUBHICTh CHHTE30BAaHUX HAHOKOMITO3UTIB JIJIs
CTBOPEHHS aJICOPOEHTIB MEINKO0-010JI0T1YHOT0, TEXHIYHOTO 1 €KOJIOTYHOTO MPH3Ha-
YCHHS.

1. CBigouTBO PO peecTpailito aBTopchkoro npasa Ne 46056 «TumuacoBuii Te-
XHOJIOTIYHUW perjaMeHT Ha BHpPOOHMLITBO pedyoBuHu «Marnetur VY» TTP
03291669.012:2012», I'opouxk ILIL., AbpamoB M.B., IletpanoBcbka A.JI., Typenuk
M.II., BacunweBa O.A., 3apeecTpoBaHO B J€pKaBHIN CIy>kO01 IHTEJICKTyalbHOI BJlac-
Hocti Ykpainu 17.10.2012.
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®YJIVIEPEHBI B ME/IMIIUHE
OnuieHko A.A.
Hayuonanvnwtii hapmayeemuveckuil ynugepcument,

Kagheopa papmakonozuu
onishenko199783@gmail.com

Berynaenue. CornacHo ctatuctuke BO3, OHKOJIOTHS 3aHUMAET 2 MECTO B MUPE
10 YPOBHIO 3a00JI€EBAEMOCTH U CMEPTHOCTHU: €KETOJTHO B MUPE AUArHOCTUPYIOT PaK y
10 MIWJITHOHOB MTALIMEHTOB. Y KpanHa 3aHUMAET BTOPOE MeCTO B EBpore 1o cMepTHO-
cti oT paka. Ilo mporaosam, k 2030 rogy ypoBeHb 3a001€BaHUI OHKOJIOTUYECKUMU
Oone3Hsimu yBenuuutcs Ha 45%. Ha ceronHsmHui NeHb CYIIECTBYET CIEAYIOLINE
CIOCOOBI JICUEHUS paKa: XUPypruueckoe BMEIATeNIbCTBO, KPHOXUPYPIHsl, HOHUZUPY-
IOLAsl TepaIus, XUMUOTEPAIIHSI, TOPMOHOTEPANHs, UMMYHOTEpAIINs, TApreTHas Tepa-
YsA, HO HE CMOTPA Ha 3TO NPOLEHT MOJHOCTHIO H3JI€UUBIIUXCS NAIUEHTOB COCTABIISIET
b 41,4%. B cBsI3U ¢ 3TUM aKTyaJlbHBIM SIBJISIETCS IOMCK HOBBIX BHICOKO3()(EKTHUB-
HBIX [IPEnapaToB U METOAOB JieueHUusl. PeTpoBupyc U3 posa JI€HTUBUPYCOB, BHI3HIBAET
BUY undexnuto, nopaxkaeT UMMYHHYIO CUCTEMY B CJIEJICTBUE YETO Pa3BUBAETCS CUH-
apoM npuoOperéHHoro uMmmyHHoro nepuuuta(CIIN) u opranusm TepsieT BO3MOX-
HOCTb K 3alIUTE OT MHPEKIHA 1 ommyxoJiel. OJHUM U3 COBPEMEHHBIX METOA0B TEPATUH
ABJISIETCS] IPUMEHEHHE HAHOTEXHOJIOTMi. HaHOTEXHOJIOT U B MEAUIIMHE 3TO TEXHOJIO-
TUU MPOU3BOJCTBA BEIIECTB € pa3MepHOCTHIO OT 1 10 100 HaHOMETpOB. TakuMmu Bele-
CTBaMHU SIBJISIIOTCS (pysuiepeHbl. DyiepeH —TO aluIoTponHas MoaudUKanus aToma
yriaepoJa, KOTopasi MMEET 3aMKHYTYIO0 CTPYKTYPY BBIITYKJIOrO MHOrOrpaHHuka. Jlan-
HbI€ BeIECTBa ObUIM OTKPBITHI rpynnoi yueHux u3z Anrnuu u CIOA (I'. Kpoto, P.
Képn u P. Cmoinnn), 3a uto B 1996 rony nonyunnu HoGeneBckyro npemuto. Mosekyia
(GyIEepeHOB COACPKUT IBOWHBIE CBS3H U CIOCOOHA BCTYMATh B PEAKLMH MPUCOEIU-
HeHusd. BenencTeue yero 3a He MPOAODKUTENbHOE BpeMs ObLITM MOJIy4E€HbI TPOU3BO/-
Hble Cgp C BOJOPOJOM, TAJION€HAMU U Pa3JIMYHBIMU OPraHUYECKUMU COEIMHEHUSMM.
JlaHHbIE COEMHEHUS N3YYalOT KaK NEPCIEKTUBHbIE 0OBEKTHI JJIs1 IPOTUBOPAKOBBIX U
IIPOTHUBOBUPYCHBIX MTPENAPATOB.

Heab. MccnenoBars nepcrneKTUBHOCTD U3YUYEHUS (PYJUIEPEHOB KaK MPOTUBOPA-
KOBBIX U TPOTUBOBUPYCHBIX ar€HTOB U UCCIIEI0BATh (hapMaKOJIOTUYECKUM MOTEHIUAT
JTAHHBIX OOBEKTOB.

MarepuaJbl 1 MeToabl. HaMu ObLIM M3y4YeHbl U IPOAHATU3UPOBAHBI CTaThbU
10 MPUMEHEHHIO (PYJUIEPEHOB B METUIIMHE.

IHonyuyenHsnlie pe3yiabTarThl. [ pynmna uccienoBarTenel U3y4aid aKTUBHOCTb HE
3amoJIHEHHOTO BoJHOTO pacTBopa dymiepeH Ceo (CeoFAS) B cpaBHeHuu ¢ S-hropypa-
toM (5-FU) u mpousBoaubiM mupoia 1- (4-Cl-6ensun) -3-Cl-4- (CF 3-dennmamun)
-1H-iupon -2,5-nquon (MI-1) u neranbHO NMpoaHATM3UPOBAIM HA MOJIENIA KOJIOpPEKTa-
JBHOTO paka, BbI3BaHbIM |,2-numermiarugpasuHoM (JAMI') y kpeic. KommuectBo
OITyXOJIeH 1 MX 00IIast IUIOIAlb 3HAYUTEIHbHO yMEHbIIMIAch Mo aAericTBueM Cgo FAS
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1 MI-1. Mexanusm AecTBUsI MpenapaToB Pa3HbIf,YTO MOTEHIUATBHO MOXET YBEIIH-
YUTh UX 9PPEKTUBHOCTD U CHU3UTh MOOOYHBIE SIBICHHS OT IPOTUBOOITYXO0JIEBOM Tepa-
iy (O.V Lynchak, 2017).

Taxoke ObUTH U3YUYEHBI €HI0EApaNIbHbIE (PYIUIEPEHBI C TaJ0JIMHUEM, KOTOPBIE yT-
HETAIOT POCT PAKOBBIX KJIETOK M MCIOJIb3YIOTCSI B MATHUTHO-PE30HAHCHOW TOMOTpa-
¢um. (A. Lichota, 2016).

b paccmotpen ¢dymepen (Cgo) ¢ momenieHHbIM B Hero Pluronic F127-xiTo-
3aH, KOTOPBIN UCTOJIB3YETCS B MUKPOBOJIHOBOW THIIEPTEPMUU: TAHHOE BEILIECTBO pac-
TBOPUMO B BOJIE U COCTOMUT U3 HAHOMOJIEKYJI, KoTopble noriomatoT UK-uznyuenue u
IpEeBpaIaioT ero B Teio B BHyTpH kiaeTku ( M. Sun, 2016).

dynnepeH-CUIMKaTHasE CUCTeMa C MpucoenuHeHueM ruainypoHana (HA),ko-
TOpble ObUIM HaIlpaBJEHBI HA PAKOBBIE CTBOJOBBIC KieTkH Turna CSC mokanu3opo-
BaHbIC B IPy/I1 YejoBeKa. B naHHy10 cucteMy ObLIO TOMEIIEHO 2 Mpernapara; THAPOX-
nopua aokcopyounnt (DOX) u unaouuanun 3eneHsiil (ICG), 4To npuBeso K WHKAaI-
CYJIMpOBaHUIO B QyJuiepeH-cucTeMy. [laHHas cuctema MOXET ObITh UCITOJIb30BaHA KakK
HaHOIUIATQOopMa B KaYECTBE KOMOMHUPOBHOW XUMHO,(OTOAMHAMUYECKON U POTOTEP-
MHYECKOM Tepanuu jedeHnus paka (H Wang, 2016).

[MpousBonnoe mnuponuaua ¢ymiepena 1,1,1',1'-retpametn [60]-fullereno-
dipyrrolidinium nuiioguay MHIYLUpPYET arnonTo3 KIETOK nep@uuHoi 3¢Py3noHHON
TuM(@OMBI B CIIECTBUU Kacmas-9 MHakTUBaluMu. B koMOuHanuu ¢ MHTHOUTOpaMH
HSP90 (reappanaMUIIMHOM), YBEITMYMBAETCS IUTOTOKCUYECKOE JCHCTBUE HA KJICTKU
nepBuuHOr epdy3noHHON TUMPOMBI. ITO CBUACTEIBLCTBYET O TOM, YTO IMUPOIHINH
byIepeH MOKHO HCIOIB30BaTh B KAYECTBE TEPANUHU TS JICUEHUS TTepBUYHOM 2D Py-
snonHoM uMdomsl (T. Watanabe, 2014).

[Tytém TBepaodazHoro cuHTe3a OBLIO MOTYUYEHO MPOU3BOAHOE (PYIIIIEPEH aMu-
HOKHUCJIOTHBIX rentuaoB Fmoc-Phe (4-a3a-C60)-OH. DTo coemuHeHue xopomuii 6a-
3MCHBIA MaTepual ajs pa3papadorku naruoutopoB BUY 1 nporeassl. Ha ocHoBe u3y-
YEHBIX MAaTEPUATIOB, Mbl MOKEM TMPEANOIO0KUTD, UTO (PYyJIEPEHBI MOTYT OBITh OCHOBA-
HueMm it narnouposanus BUY 1 mpoteasst (T.A. Strom, 2015).

BoiBoabl. Vicxoas U3 mpenocTaBIeHHBIX MAaTEpUaIoB, Mbl MOXKEM MPEIITOJIO-
KHUTh, 9TO QyJIIEPEHBI MOTYT OBITHh UCIIOJIB30BAHBI JIJISl TUATHOCTUKHU OITyXOJIEBBIX 3a-
0oJeBaHMii, B KOMOMHAIIMH C Pa3IMIHBIMUA METO/IaMBbI JICUCHHUS OIyXOJIEBhIX 3a00I1e-
BaHUI U OCHOBaHMWeM it nHruoupoBanuss BUY 1 npoteassl.
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BUBYEHHS BIOJIOI'TYHOI AKTUBHOCTI HAHOCHOJYKHA XPOMY
Camorypcrka K.B., Kocy6a P.b., Uekman [.C.*

Buwuii oepyrcasnuii naguanvHuil 3axk1a0 Ykpainu
«ByKosuHCbKUIl 0eprcasHuit MEOUYHU YHIGEPCUM e
*IIpueamnuil euwguii HasuarbHuil 3aKk1a0 «KuiecoKkuii meOuunuii ynisepcumem
sadogurska.katya@mail.ru

VY pi3HUX ramxy3sx TisUIbHOCTI JIOAUMHH 3pOCTAE IHTEpEC A0 HAHOTEXHOJOT1H. Xi-
MIYHI PEYOBUHHM B HAHOMETPOBOMY Jliaria30HiI HaOyBalOTh HOBUX BJIACTUBOCTEH, IIIO
320X0Yy€ HAYKOBI[IB JO BUBYEHHS iX O10JIOT1YHOI aKTUBHOCTI Ta OE3IMEKH 3aCTOCY-
BaHHA. B Ykpaincekomy aepskasHomy HJII HaHOG10TEXHOJIOT1H 1 pecypco30epeKeHHsI
OTPUMAHO OPraHiyHy CHOJIYKY XpoMy — HaHoxpoMmy tutpat (HXL). Ockinbku, XxpoM
K MIKPOEJIEMEHT BiJIrpa€ BaXXJIUBY POJib B OOMiHI PEUOBHH, (PYHKI[IOHYBaHH1 OpPraHiB
1 CHCTEM HAHOYACTHHKU XPOMY MOXYTh OYTH MEPCHEKTUBHUMU CIOJIyKaMu JJis 3a-
CTOCYBaHHSI B MEJIUIIMHI.

Hamu B gocnigax Ha mypax AOCHIKEHO TOKCUKOJIOTTYHY XapaktepucTuky HXI]
IIPU OJJHO-, OaraTropazoBOMY 3aCTOCYBaHHI 33 PI3HHUX IUIAX1B YBEAEHHS, MOP(OCTPYK-
Typy BHYTPIIIHIX OpPraHiB, ()YHKIIIOHAJbHUN CTaH OPraHiB, Kl OEpPyTh y4acTh B MPO-
1ecax JEeTOKCHKaIlll Ta eKCKpelli (rmeuinka, Hupku); BrumnB HXI Ha AisabHICTE cepiis
1 CTaH reMOoJMHaMIKH (B JOCiAaX Ha KPOJIsX).

Bcranosneno, mo tokcuunicts HXI 3ane:xuth BiJ yBeA€HOI 103U Ta HUIAXIB HaJl-
XOJIKEHHS B opraHi3Mm 1 3rigHo kinacudikamii K.K. Cunoposa crionyka Moxe OyTH Bil-
HECeHa J0 MOMIPHO TOKCUYHUX PEUOBUH. AHTHOKCHIAHTHUI MpenapaT MOJiTPOIHO1
1ii TioTpuasoiH 3MeHIrye TokcnuHicth HXI (3a mokazHuKamMu BHXKMBAHOCTI, CTaHy
IpO- Ta aHTUHOKCHIAHTHOTO TomeocTasy). [Tpu tpuBanomy (14 1i0) BBenenni HXII y
manux go3ax (0,04 mr/kr, 0,11 Mr/Kr) He 3MIHIOETBCS PYXOBa aKTUBHICTh, Maca Tijia
TBapWH, MacoBi KOedillIEHTH BHYTPIIIHIX OpraHiB (IIE€4iHKa, CepIie, JeTeHl, Cele31HKa,
HUPKY, MIJIUTYHKOBA 3a7103a) Ta iX MopdocTpykTypa. Y Ounbmux go3ax (0,22 mr/kr)
MPUTHIYYETHCS AUXAHHS, 3MEHIIYEThCSI pPyXOBa aKTUBHICTh, MPUPICT MAcCH TLla TBa-
pHYH, MacOBUM KOE(QILIEHT JIETEHIB, CIIOCTEPITaloThCsl JECTPYKTUBHI 3M1HU B MOpdocC-
TPYKTYPI €MITEN110 OpOHXIB Ta MPOKCUMAIIbHUX KaHAJIBLIIB HUPOK. Y TOCTPOMY JTOCTI/I
Ha TJI1 ypeTaHoBoro Hapko3y y kposiB HXII He BuKIMKae BIpOTiAHUX 3MiH B POOOTI
cepls Ta CUCTEMHOI reMouHaMiki. Ha mozeni 6apOiTypoBOro CHy-HapKo3y y IIypiB
HXII nmigBumye AeTOKCUKYIOUY (PYHKIIIO MEYIHKH 3MEHIITYIOUN TPUBAIICTh CHY-HAp-
ko3y. Brume HXI] Ha ekckpeTopHy (yHKIIIFO HUPOK 3aJICKUTH Bl YBEACHOI 103U, Y
mamux g03ax (Y00, Y200 Bim DLsg) HXI] ma 10% - 20% 30inbinye miypes, 3MEHIIye
exckpemiro K*, mpu 30iabIIeHH] 103 TPOSBISIOTHCS O3HAKM HE(PPOTOKCHYHOCTI. 3a
YMOB 0J1HO- 1 Oaratopa3zoBoro BBeAeHHs: HX1] 3MeHIITye BMICT ITIOKO34 Y KPOBI IIYPiB.

Otxe, Gionoriyna aktuBHICTh HXI 3a/1ekuTh BiJ HOT0 03U Ta TPUBAIOCTI BBE-
JICHHSL.
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MNEPCIHEKTUBU CUHTE3Y HOBUX BIOJIOT'TYHO AKTUBHUX
CIIOJIYK HA OCHOBI METUJTYPAITUJICYJIb®OXJIOPUY
Macyn A6no-Annax (acmipant, JliBis), Kynurina 3.11.,
[umiguenko M.B., Mocmanosa O.B., Icak O./].

Incmumym ximiunux Texnonoziii CHY im. B. /lans (Py6ixcue),
Kageopa 3a2an1bHOXIMIYHUX OUCYUNTIIH
ByJ1. Bononumupceka, 31; M. Pyoixkue, JIyrancbkoi 00J1.
isak_ad@ukr.net

Brnepiue BusiBneHo B 1900 porii B mpoayKTax po3MIETUICHHS IPLKIKOBUX HYK-
JICTHOBHX KUCJIOT MIPUMIIMHOBY OCHOBY YpaIlHJI, SIKUH MICTUTBCS Y BCIX KUBUX Opra-
HI3Max y CKJIaJl YPUAMHOBUX HYKJIEOTU1B, puOonykieiHoBux kuciot (PHK). IToxi-
JHE TIPUMIANHY ypalul BBaXKaeTbcsl 0CHOBHOIO BiiMiHOIO Mk PHK 1 /IHK.

[IpocTimiM roMoOJ0roM ypauuiay € 6-MeTHIypalul — Cy4aCHUW JIKapChbKUI
npenapar, JiI04Y0l0 CIOIYKOK SIKOTO € JIOKCOMETHJITETpariipompumiivH. Marouu
IIUPOKUH CHEKTP Alil, MOKE BUKOPUCTOBYBATHUCS SIK JOPOCIUMHU TakK 1 AiTbMHU. J{71s1 3py-
YHOCT1 BUKOPUCTAHHS BUITYCKAETHCS y POPMI MITyJIOK, Ma3ei, Cynmo3uTopiB, ryOKu.

MeTtuiypanui nposiBisie aHabOIIuHy Ta TEMOIIOETUYHY J1i10. € CTUMYJIATOPOM
JIEHKOII0e3a 1 epUTpoIoe3a (CTUMYJITIOE MPOIIECH YTBOPEHHS JIEUKOLUTIB 1 ePUTPOIIUTIB
B KPOBI1,IIPUCKOPIOE PO3MHOXEHHS, PICT Ta JO3pIBaHHS TKAHWUH, BUSBIISE MPOTUITYX-
JIUHHY aKTUBHICTb, CIIPUSIE CTUMYJISIT TYMOPAJIBHOTO Ta KIITUHHOTO IMYHITETY. K
MOKa3ajau JOCTI/KEHHSI METUIypalil MPAaKTUYHO HETOKCUYHHM, TOMY 3Ha4yHa Yac-
THUHA TpenapaTiB Ha Oro OCHOBI MOXE 3HANTH MIMPOKE 3aCTOCYBAHHS B MEIUYHIM
MPaKTHULII.

Maiixe 1o kiHusg 60-TuaecaTuX poKiB MUHYJIOTO CTOJITTS. METHIIypaluiI Ta Oa-
rato Horo moxigHuX OyJIu MaJOJOCTYITHUMH CIIOJIyKaMHt, TOMY TIEpETBOPEHHS B Py
METWITYpalUIy MPaKTUYHO He poBoAmincs. [Ipu B3aemMo il MeTriTyparuity 3 HeBeJu-
KUM HaJUIMIIKOM XJIOPCYITh()OHOBOI KHCIOTH B MPUCYTHOCTI XJOPUCTOTO TIOHHITY,
MIPOBOJISTYM PEAKII0 B 1HEPTHUX OPraHIYHUX PO3UYMHHUKAX YJAJ0Cs 3HAYHO ITiJIBH-
IIUTH BUX1J IUIBOBOTO MPOAYKTY 3 28 10 92-94%, e nano MOxIUBICTH 3HAYHO PO3-
IIUPUTH CUHTETUYHY 0a3y 3 BUKOPUCTAHHIM METUITYpaIily

H H
Ok’/N CH, socl, Oy N CHg
| +Hso.cl h | o
HN HN S// + H,SO, + SO,
| |z
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6-MeTtunypaumn-5-cynodoxnopums

[Tpu HarpiBaHHI METUITYpaLIAITY 3 T1IAPOKCHIIAMIHOM B KOHIIGHTPOBaHI# cipyaHiit
a6o 6e3BoaHIN pochopHi KUCITOTI B MPUCYTHOCTI MEHTAOKCUTy BaHAIIIO SIK KaTai-
3aTopa OTPUMaHO 6-aMiHO-5-METUITypaIiuJl.
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5-AMiHO-6-meTnnypauunn

[Tpu B3aemoii MeTUITypaIiICyIb()OXIOpUTy 3 IEPBUHHUMHU a00 BTOPUHHUMU
anmaTHYHUMHU TUKITYHUMHA, apDOMAaTUYHUMH 200 TeTePOIMKIIYHUMU aMiHaMU OTpPH-
MaHO OuIbIlIe COTHI CyJb(POHAMITHUX CHIONYK. He BUKIIIOYHA MOXKIIMBICTD, 11O CEPE
IILOT'0 apceHaly CyIb(POHAMITHUX CTHOJYK 3HANUYThCS 1 TaKli, sSIK1 32 CBOIMH BJIACTHUBO-
CTSIMH 32 HUHI ICHYIOYi, TUM T1a4e, [0 BUXITHUA METUIYPAIII IPAKTUIHO HE TOKCH-
YHa CIOyKa. 3a 3BUYAil peakiiio MPOBOJATh B OPraHIYHOMY PO3YUHHUKY B MPHUCYT-
HOCT1 OCHOB 200 0€3BOIHOTO alleTaTy HaTPIkO.
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Tak, monepeani JOCTIHKEHHS MOKa3aJIu 10 Cyib(OHaMIIU, OTPUMaHI B3a€MO-
TIEI0 METHITYypaIicyibhoxiiopua 1 4-aMIHOAHTUITIPUHY TOBHICTIO MPUIIUHSE PICT
TOHOKOKIB 1 CTa()LJIOKOKIB.

TpeTiMm MO YuCITy 3aXBOPIOBaHb € LYKPOBUH AladeT. OCHOBHUMH MperapaTaMu,
10 3aCTOCOBYIOTHCS ISl TIKYBaHHS IIHOTO 3aXBOPIOBAHHS B OCHOBHOMY BHKOPHCTO-
BYIOThCSI MOX1AH1 Cyb(poHIIceuoBUHU. [Ipn MeTabom13Mi TaKMX MTpenapariB B OPraHi-
3M1 MOKYTb HAKOITMYYBATHUCS TaKi TOKCUYH1 PEYOBUHM SIK TOJIYOJI, aHUJIIH, XJIOpPOEH301
Ta 1HIII CTIOJYKH.
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HAHOCTPYKTYPHA CUCTEMA JEKOHTAMIHAIIIL
DPOCPOPOPITAHIYHUX AKTUBHUX ®PAPMALIEBTUYHUX IHT'PEJIIEHTIB
Beccapa6os B 1., Kyssmina I'.1., Baxitosa JI.M.1,

[emniranpka O.B., ®okina O.I1., depumnama B.C.

Kuiecokuii nayionanvnuil yHigepcumem mexHo102ii ma OUu3ainy
YUnemumym ¢hizuxo-opzaniunoi ximii ma eyzneximii im. JI.M. /Tumeunenxa
HAH Ykpainu, m. Kuig
v.bessarabov@kyivpharma.eu

Beryn. 3axucT HaBKOJMIITHBOTO CEPEOBHINA Ta HACEJICHHS BiJl HETAaTHBHOTO
BIUTUBY OTPYWHUX PEUOBHH €, Ha CHOTOJIHI, BAXKJIMBUM 3aBIAHHSM SIK JUJIS ACpKABU B
LIJIOMY, TaK 1 JJIsl KEPIBHUKIB MIANPUEMCTB. TOMY pO3BUTOK JAHOTO HAINPSIMKY SIBJISI-
€THCS AKTYAITBHUM JIJIs1 OYyJ1b-IKOTO XIMIYHOTO YU (hapMaleBTUYHOTO MiANPUEMCTBA.

OcnoBHa 11 ¢ocdopopraniyaux crnostyk @OC rpyHTyeTbCst Ha 0COOIUBOCTSX
iX B3a€MO/I1i 3 XOJIIHECTEpa3aMHU B IKOCTI HE3BOPOTHUX 1 3BOPOTHUX 1HT101TOPIB. [Ipo-
BEJICHO 0araTo JOCJIKCHb B SIKUX JIOBEJICHO, III0 0COOH, SIKi O€31mocepeIHbO Mpallro-
10Th 3 ®OC, 61IbLI CXUIIBbHI IO PO3BUTKY aHOMAJIH 10y, HEMpOAereHepaTUBHUX 3a-
XBOPIOBaHb TOI10. OTKe, BAXKJIMBUM € BUPIIICHHS MPOOJIeMU JeKOHTaMiHalii gpapma-
1eBTUYHOro obnagHanHs Bia 3anumkiB @OC, abu 3BeCTH 10 MIHIMYMY MOXJIUBICTb
MepexpecHOl KOHTaMiHallli Ta OTPYEHHS SIK MMPAaLlIBHUKIB, TaK 1 MALIEHTIB.

Meta. Po3poOka MILEISIpHOT CUCTEMHU J€3aKTUBALll aKTUBHHUX (hapMalleBTHY-
Hux 1HrpeaieHTiB (API) Ha ocHoBl POC.

Metoau nociigxenHsi: BiacHi KIHETUYHI JOCIIKEHHS MOJIETbHUX HAHOCTPY-
KTypHUX cucteM JekoHTaminaiii ®OC.

Pesyabtaru. Cepes pi3HOMaHITHUX OTPYWMHUX PEYOBUH MPOBIJAHE MiCLE Haje-
xuTh POC, sIKi BUKOPUCTOBYIOTHCS B IKOCTI necTuliuiiB Ta ADI.

[IpoBeneHO KiHETUYHE CIIEKTPO(HOTOMETPUYHE TOCHTIIKEHHS MOJIETTbHOT HaHO-
cTpykTypHOi cuctemu nekonraminailii @OC. BuxiiHi BoAHI pO3YHHM TOTYBaJK HA OC-
HOBI1 HeTwmipuauHito xaopuny (LIIX), KOH, H,O,; MmonensHa peuoBruHA — METHIITIA-
patioH. MinensipHi po3urMHU (HAHOPO3MIPHI CHUCTEMH) JO3BOJISIOTH KOHIIEHTPYBATH
peareHTH Ha MEK1 po3noauTy (a3, e CTBOPIOIOTHCS YMOBH /I HYKJICO(P1IbHOT aTaku
Ha enekTpodinbHi nenTpu GOC.

B xoni excriepuMeHTy OyJio BU3HAYCHO CEpeHE 3HAUCHHSI KOHCTAHTHU IIIBUIKO-
cTi peakuii apyroro nopsaky K2, sxa cknana mia cucremu LITX/H,O0,/ H,O — 0,07
M*-c. [lng npumBuaIeHHs peakiiii 104aH0 aKTUBATOP — OOPHY KUCIIOTY, TaK sK IIe-
PEKHC BOJHIO B MILIEJIIPHUX CHCTeMax nepedyBae B HeUTpanbHii ¢popmi. B sikocTi ak-
THUBATOPIB MOXKYTh TAKOX BUCTYNAaTH (TanaTH, riApoKapOOHATH, HITPUTH TOLIO.

BucnoBku. Minensipaa cucteMa jaexkoHTaminaiii Gocopopraniuaux ADI Ha
ocHoBi [II1X, nepexuny Boguto, KOH Ta 60pHOT KHCIOTH € BUCOKOE(HEKTHUBHOIO 3 TO-
YKHU 30py BUCOKOI HIBUAKOCTI PEaKIIii.
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IHI'IBYBAHHSA BYTUPWJIXOJIIHECTEPA3U CUPOBATKH KPOBI
JIIOIUHU T'ECITEPUJVUHOM
beccapa6os B.1., Ky3smina I'.1., Hleniranpka O.B., Bacunbes B.1., bayna O.I1.,
['oprommn [LA., 3nepko H.IL
Kuiecokuii nauionanvHuil ynieepcumem mexHoa02ii ma Ou3aiHy
v.bessarabov@kyivpharma.eu

Beryn. [Tomyk HOBUX MIeHOTPONHUX €(PEKTIB Y BIJOMUX aKTUBHUX (hapMalieB-
TUYHHX 1HrpeaieHTiB (ADI) — cyuacHuii citoBuii Tpenn R&D y papmaneBTruHiii ra-
ny3i. OcobnuBa yBara — A®DI 3 pocnuHHOT cUpOBUHU (Hampukia, ¢piaaBoHoinam). Tak
TeCHEepUJIMH, IKUI BXOIUTH J0 CKJIaly BEHONPOTEKTUBHUX MpenaparTiB, MpOsBIIAE, 3a
JTAHUMU JOCIIIKEHb, PI3HOMaHITHY (hapMaKOJIOTIYHY JIO0 1 € OTEHIIHHO NePCIIEeKTH-
BHUM J1JIs1 JTIKyBaHHsI HEUPOJIEreHEPaTUBHUX 3aXBOPIOBAHb.

Mera. [locniakeHHs BIUTUBY FeCIIEpUIMHY Ha OyTUPUIIXOJIIHECTEPA3y CUPOBa-
TkH KpoBi moauau (BXE).

Meroan pocaimxenns. Orisg JiTepaTypHUX JHKepel B 001acTi BUBUCHHS (a-
PMaKOJIOrYHUX €(EeKTIB recrepuuHy 3a OCTaHHI 15 poKiB; BIIaCHI KIHETHYHI AOCHI-
moKkeHHs 1HTi0yBaHHA In Vitro BXE; MonekynspHUi TOKIHT.

Pe3yabTaru. ['eciepuinH — npupoiHa CHoayKa, 0 MICTUTHCSA B IIKIPII LUT-
PYCOBUX, SIKa € OCHOBHUM JIKEPENIOM (pIIaBOHOINY TeCIIEPETUHY .

['ecriepyivH MIMPOKO BUKOPUCTOBYETHCS B JIKAPCHKUX 3aco0ax Ta AIETUYHHUX
no0aBKax JJIs MOKpAIlEHHs! KPOBOTOKY 32 paXxyHOK Ba30MPOTEKTOPHUX BIACTUBOCTEM.
Orunsan miTepaTypHUX JKEpE MoKa3as, 10 TeCTIePUIUH TaKOXK MPOSBIISLE Pi3HI 0610J10-
rivHi Ta apMaKoJIOTIuHI BIACTUBOCTI, BKJIIOYAIOYH MPOTU3ANAbHY, aHTUHEOIJIACTH-
YHY, aHTUJCTIPECAHTHY Ta aHTHOKCUIAHTHY aKTHBHICTb.

BuBueHHs pe3ynbpTaTiB BIACHUX BIPTYaJbHUX JIOCIIKEHb MOJIEKYJISIPHOTO J10-
KIHTY TeClepuanHy 3 akTUBHUM IieHTpoM BXE no3Bonuio 3 BelIMKow HMOBIPHICTIO
MPUIYCTUTH HAABHICTh €(EKTY 1HT10yBaHHS.

[IpoBeneHo creKTpoPOTOMETPUUHE AOCIHIKEHHS KiHeTUKH 1Hr10yBaHHs BXE
CHPOBATKH KPOBI JIIOJAMHU T€CIIEPUINHOM B yMOBax IN Vitro, B Xoii SKOro BCTaHOB-
neno, o a1t bXE K;i=30,50+0,04 uM. Anami3 pe3yabTaTiB JOCHIIKEHHS JT03BOJISIE
3pOOUTH MPUIYLICHHS, 1110 T€CHEPUIUH MPUTHIYYE (EPMEHT 3a 3MIIIAHUM (4acTKO-
BMM) MeXaHi3MoM. MIMOBipHO, IO recrepHayH 3B'I3Y€ThCs K y aKTHBHOMY LEHTI
dbepmenTy, Tak 1 30BH1, a GpepPMEHT-CYOCTpATHHI KOMIUIEKC 30epirae 4acTKOBY aKTHB-
HICTh y TIOPIBHSIHHI 3 HATUBHUM (DEPMEHTOM.

3Baxkalouu Ha OTPUMaHI JaHi Ta HA 0COOIMBOCTI (DApMAKOKIHETUKU TeCIIepH-
JTMHY MOYHA TIPUITYCTHUTH, 110 BiH € nepcrieKTUBHUM A DI mikapchkux 3aco0iB st JTi-
KyBaHHS HEHpOJAereHEpaTUBHUX 3aXBOPIOBAHb.

BucnoBku. ['ecriepunun iuri0Oye BXE 3a 3MmimanuM mMexaHisMoM. AKTyaJIbHUM
€ PO3IINPEHHS KOMIUIEKCHUX JIOCIIIJIKEHb B IIbOMY HAMPSIMKY 3 METOIO MOIaJIbIIIOT PO-
3pOOKM JTIKapChKHUX 3aCO01B JUIsl JIIKyBaHHSI HEHPOJIEreHEPATUBHUX 3aXBOPIOBAHb.
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BUKOPUCTAHHS INIMHUCTUX HAHOCTPYKTYPHUX MIHEPAJIIB
B AKOCTI PAPMALHEBTUYHUX IHI'PEJIIE€HTIB
Kpasuyk B.B., Beccapa6os B.1., Baxitosa JI.M.!, Ky3pmina I'.1., Illeniranska O.B.
Kuiecokuii nayionanvnuil yHigepcumem mexHo102ii ma OU3ainy
YUnemumym ¢hizuxo-opzaniunoi ximii ma eyzneximii in. JI.M. Jlumeunenxa
HAH Ykpainu, m. Kuie
v.bessarabov@kyivpharma.eu

['muHMCTI MiHEpamu 1€ 37]aBHA BXKUBAIACS MPH JIKyBaHHI 1H(DIKYBaHb Ta 3ara-
JIeHb IUTYHKOBO-KHUILIKOBOTO TPAKTY, AJISl 3aTOEHHS PaH, a TAKOX SK 31rpiBaodi 3acoou
IIPU PEBMATHU3MI.

MeTa: OI[IHUTUA MOXJIMBOCTI BUKOPUCTAHHS TJTMHUCTUX MIHEPAJIIB B SIKOCTI (pa-
PMalIeBTUYHUX THIPEIIEHTIB.

Ha crorogHimHiii AeHb, KOJU BUBUYEHHS CTPYKTYpPH, XIMIYHOrO CKiamy Ta ¢i-
3UKO-XIMIYHUX BJIACTHBOCTEW IIMHUCTHX MIHEpAIiB MEPEUIIO HA SKICHO HOBUH pi-
BEHb, 3 ABHJIACHh MOXJIUBICTH iX HIMPOKOTO 3aCTOCYBAHHS B Cy4YacHIN MEIUIIMHI PO3-
BUHEHUX KpaiH CBITY Yy SKOCTI IHTPEII€HTIB 1 (DapMalieBTUYHHX MPErapaTiB Ta KOM-
nosunii (Kim, M.H. (2016). Clays and Clay Minerals, 64, 115-130). Harpuxinaz, Na-
(opMa CMEKTHUTY € JII€EBOIO B IPOHOCHUX OCMOTUYHUX 3acobax, a Ca-gopma BUKOPH-
CTOBYETHCSI IK aHTUIIPOHOCHUH 3ac10 MpH OpajbHOMY 3acTocyBaHHI. KpiMm Toro, riu-
HUCTI MIHEpaJIM aKTUBHO BUKOPUCTOBYIOTHCS SIK €MYJIbraTOPH, 3aT'yCHUKH, TEJIeyTBO-
proBaul a1 (papMalleBTUYHHUX MEPOpPaJbHUX NpenapariB. 3aBISKU TapHUM COpOYIO-
YUM BJIACTUBOCTSIM, TJIMHU 3aCTOCOBYIOTh Y BUPOOHUIITBI JTIKAPCHKUX 3aCO01B MIPOJIO-
HroBaHoi fii. Lle moB’s3aHo 3 TUM, 1110 HEOPraHiYHA MATPUILS TJIMHU J103BOJISIE MOBI-
JBHO BUBUIBHATU COPOOBAaHMI aKTUBHUM (hapMaleBTUYHUMN THIPEIIEHT.

['TMHKCTI HAHOCTPYKTYpPHI MIHEpaIM, B SIKOCTI aHTHOAKTEpiaJlbHUX 3ac00iB,
3HAWIIUIA CBOE 3aCTOCYBaHHS B JIEpMATOJIOTIi /I 3aroenns pan (Ambrogi, V. (2014).
Langmuir, 30, 14612-1462). /o 1s0ro *, yCIIIIHAM € JOCTIKSHHS aHTUMIKpOOHOT
nii (bpaHIly3bKUX 3€JICHUX TJIMH MIPH JIIKYBaHH1 BUpa3ku bypyiti.

[1ix HA3BOIO «TJIMHUY» ICHYE 3HAYHA KUIBKICTh MPUPOJIHUX CUITIKATIB, K1 BIIpi3-
HSFOTHCSI CBOIMH BJIACTUBOCTSAMU. HallO1IbIl TOCTIIKEHUM MiHEpaJoM, SIK 32 CTPYK-
TYpOIO, TaK 132 aHTHOAKTEPIaTbHUMHU BIACTUBOCTIMHU € TJIMHA CMEKTUTOBOI rpyIu Oe-
HTOHITY — MOHTMOpWJIOHIT (MMT). 3aBnsku 34aTHOCTI KaTiOHIB MIKIIIAPOBUX MPOC-
topiB MMT n0 oOmiHy, € moctynmHoro Moaudikalis AaHOT MiHepanbHOI riauHA. Of-
HOIO 3 TaKMX MOJU(DIKaIi SBISETHCI «HAHOCPIONOY», 110 MPEICTABISIE COO0I0 MOHT-
MOPHUIIOHIT, MOAM(IKOBaHUH Cp10I0M, KU MPOSBIsE€ aHTUOAKTEPiaJIbHI BIIACTUBOCTI
1 € HaOUIBIII MOIIMPEHUM Ta YHIBEpCATLHUM O10ITUA0M 3 BIJOMUX HEOPTaHIYHHUX aH-
tubOakTepianpHuX 3aco0iB (Bagheri, M. (2012). Bioconjug. Chem.,23, 66-74).

BuCHOBOK: TJIMHUCTI MiHEPAJIU, 3aBJIIKU CBOIM YHIKaJIbHUM HAaHOCTPYKTYPHUM
BJIACTUBOCTSIM Ta JIOCTYIHOCTI B)K€ YCIIIIHO 3aCTOCOBYIOTHCS B SIKOCTI (DapMalieBTH-
YHUX IHTPEJIIEHTIB Ta MPECTABISAIOTh 3HAUHUA HAYKOBUN Ta MPAKTUYHUN THTEPEC IS
CTBOPEHHSI HOBHX JIIKAPCHKHX 3aCO01B.
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BIOJIOTTYHA AKTUBHICTB ITPOJYKTIB HAHOCTPYKTYPHOI
JEKOHTAMIHAIII KAPBO®OCY TA AKTEJIKY
Kyxop’skin €.B., Beccapa6os B.I., Kyspmina I'.1., Baxitosa JL.M.?,
[eniranpka O.B., O6omonuk A.B.

Kuiecokuii nauionanvHuil ynisepcumem mexno02iii ma ou3ainy
YUnemumym gizuxo-opzaniunoi ximii ma eyzneximii im. JI.M. /Tumeunenxa
HAH Ykpainu, m. Kuig
v.bessarabov@kyivpharma.eu

Beryn. XpoHiuHi oTpyeHHs nectuiaamu Gochopopraniunoi npupoau (POC)
€ po0JIEeMOI0 SIK JJI CIIILCHKOIO TOCIOAAPCTBA, TaK 1 711 chepr OXOPOHH 3/I0POB’s
€pponu. ToMy BUpIIIEHHS MUTAHHS 3HENIKO/KEHHSI OTPYHHUX PEUOBUH HaOyBae Bce
OUIBIIIOTO 3HAYEHHS, OCOOJMBO 11€ aKTyaJIbHO JIJISl MANPUEMCTB XIMIYHOI IPOMUCIO-
BOCTI.

Mera: /locmiauty Ta OLIHUTH 010JIOT1YHY aKTUBHICTh NPOAYKTIB I€KOHTaMiHa-
uii KapOodocy ta AKTeniKy, OI[IHUTH 1X BIUIUB Ha KMB1 OPTaHi3MHU.

Marepiaiau ta metoam: Orisi HAyKOBOi, MEIUYHOI, TOKCUKOJIOTTYHOI Ta (ap-
MAalleBTHYHOI JIITEpAaTypH 3a OCTaHHI 15 pOKIB.

Pe3yabraTtu: Kap6odoc ta AkTenik — iHcekTuluaH1 Ta akapuuadi @OC mu-
POKOTO CIEKTPY [ii. BOHM aKTUBHO BUKOPUCTOBYIOTHCA B CLIBCHKOMY TOCIIOAAPCTBI,
JUTSL 3aXMCTY CLTBCHKOTOCTIONAPCHKUX KYJBTYP BiJl MIKIAHUKIB. AKTEIK TaKOX BHKO-
PUCTOBYIOTH JIJI 3aXUCTY 3€pHa BiJl aMOapHUX mikinHukiB. Kapbodoc — nis ne3unce-
KIIii B MEIMIIMHI Ta TTOOYTI.

AxTemnik (mipimMioc-MeTHIT) — TOKCHYHUMN, KJIaC HEOE3MEeKH 2, Ty’Ke TOKCUYHUN
JUTsI BOJIHUX OpraHi3MiB, 1HT101TOp XomiHecTepasu. [Ipu HarpiBaHHI 1O pO3KJIaJaHHS
(mpubmmsHo 120 C) Buainge qyxe TOKCHYHI ITapy OKCUJIIB a30Ty, pocdopy Ta Cipku.

Kap6odoc (Manation) — TokcuuHui, kinac Heoesneku 3, LDso qis mrypis — 400-
1400 mr/kr. Ilix mi€ro BUCOKOI TeMmmepaTrypu po3KIagaroThes A0 AUMETHICYIb(aTy,
JTIOKCHUY CIPKH, OKCUY BYTJIEL0, (OochHOpPHOTO aHTIIPUAY Ta OKCUAY a30Ty.

Cepen 3a3HaueHUX KOMMOHEHTIB po3naay aAaHux POC miaBUIIEHOIO TOKCHY-
HICTb BOJIOJIOTh HACTYIHI: JUMETHICYIb(}AT (KaHLIEPOT€HHUIA, KJIACC TOKCUYHOCTI 2,
(LDsg =205 r/kr (1rypu, nepopaiibHo)), hocopHuii aHTiAPUI, OKCHIIU CipKH.

3Ba)karouu Ha MIUPOKY TaTy3b 3aCTOCYBAHHS IIUX PEUYOBUH Ta iX TOKCUYHICTD,
BXJIMBOTO 3HAYEHHS HA0yBa€ TOTPUMAHHS MPaBWII OE3MEKH TPH pOOOTI 3 HUMH.

Sk Bka3zaHO BUIIE, TPOIYKTH TepMidHOTO po3nany POC Takoxk € BACOKOTOKCH-
YHUMH, TOMY OCTaHHIM 4acoOM MPHOPITETHOIO € PO3pOOKa HOBUX HAHOCTPYKTYPHHUX
CUCTEM JIeKOHTaMiHaIlii, ki Oyiu O He jumie eeKTUBHUMU, a i €KOJIOTIYHO Oe3red-
HUMU.

BucnoBku: Cydacui meroau nekonraminariii Kapbodocy ta Akreniky 3acHO-
BaHI MEPEBAKHO Ha Ji1 BUCOKHX TEMIIEpaTyp, 10 MPU3BOJIUTH 10 YTBOPEHHS BHCOKO-
TOKCUYHUX pedoBUH. [IpenMerom MailOyTHIX HayKOBHUX PO3BiJIOK MOBUHHI CTaTH Je-
TaJIbHI JOCIIKEHHS BlacTUBOCTEN nekoHTamiHaiii @OC 3 BUKOPUCTAHHSIM Cy4acHUX
MILIETIIPHUX CUCTEM.
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