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AKXTyallbHiI TIUTAHHS CTBOPEHHS HOBUX JiKapchkuX 3aco0iB : te3u nomosiged XXIII MixknapoaHoi
HAYKOBO-TIPaKTHYHOI KOH(EpeHI[ii MOIoauX BUeHUX Ta cTynmeHtiB (21 kBitT. 2016 p.). B 2-x.1., T.1. — X. :
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30ipka MICTHTh MaTepiajd HAyKOBO-IPAKTHYHOI KOH(epeHlii MOJOAMX BUEHHX Ta CTYACHTIB
«AKTyallbHI TIHTAaHHS CTBOPEHHS HOBHX JIKapChKUX 3aco0iB». Marepianu 3rpynoBaHO 3a IMPOBITHUMH
HanpsIMKaMH HayKOBO-AOCIIHOI Ta HaBYalIbHOI poOoTH HamionanbHoro hapManeBTUYHOTO YHIBEpCHUTETY.
Po3rnsiHyTO TEOpeTWYHi Ta MPaKTHYHI acTeKTH CHHTE3y Oi0JIOTiYHO-aKTUBHHUX CHOJYK 1 CTBOpPEHHS Ha iX
OCHOBI JTIKapChKUX CYOCTaHIIM; CcTaHmapTh3amii JiKiB, ()apMaleBTUYHOTO Ta XiMIKO-TEXHOJOTIYHOTO
aHai3y; BUBYCHHA POCIMHHOI CHPOBHHM Ta CTBOPEHHS (iTOIpenapariB, CydacHOi TEXHOJIOTii JIKiB Ta
EKCTEeMITOpabHOI ~ pelentypu; OioTexHomorii 'y ¢apmamii; JOCSITHEHb Cy4acHOi (apManeBTUYHOL
MiKp0oOioJIoTii Ta IMyHOJIOTI{; JOKIIHIYHAX JOCTIIKEHh HOBHX JIIKAPCHKUX 3aC00iB; (papMaIieBTUIHOI OMiKH
pelenTypHuX Ta Oe3pelenTypHHX JIIKapChKUX MpenapaTiB; J0Ka30BOi METUIIMHM; CydacHOi (hapMakoTeparii,
COLIAIbHO-CKOHOMIYHHX AOCIiPKEHb y (apMarlii, MapKETHHTOBOTO MEHEKMEHTY Ta (papMaKoeKOHOMIKH
Ha eTamax CTBOPEHHsI, peasizalii Ta BUKOPHUCTAHHS JIKapCHKHX 3ac00iB; YMpPaBIiHHS SIKICTIO Yy ramysi
CTBOpEHHsI, BHUPOOHHWIITBA 1 00Iry IikapchKuxX 3aco0iB; iH(pOpMamiiHUUX TEXHONOTIH y dapmarii Ta
MEJIMIIMHI;, OCHOB TEJArorikh Ta TICHXOJIOTIl; CyCHUILCTBO3HABCTBA; ¢inosorii. Jns mmpokoro koia
HAYKOBHX 1 MPaKTUYHUX MPALiBHUKIB papmallii Ta MeTUIIMHY.
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Book of Abstracts includes materials of Scientific and Practical Conference of Young Scientists and
Students «Actual questions of development of new drugs». Materials are groupped according to the main
directions of scientific, research and educational work of the National University of Pharmacy. Teoretical
and practical aspects of the synthesis of biologically active compounds and development of medicinal
substances on their basis; standardization of drugs, pharmaceutical and chemical-technological analysis, the
study of raw materials and herbal remedies development, modern drug technology and extemporal recipe;
biotechnology in pharmacy, modern advances in pharmaceutical microbiology and immunology, clinical
trials of new drugs, pharmaceutical care for prescription and OTC-drugs, evidence-based medicine, modern
pharmacotherapy, socio-economic studies in pharmacy, marketing management and pharmacoeconomics
during the development, implementation and use of drugs, quality management in development, production
and traffi cking of drugs; information technologies in pharmacy and medicine; basics of pedagogy and
psychology; social science; philology are presented. For a wide audience of scientists and pharmaceutaical
and medicinal employees.
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SYNTESIS, CHARACTERIZATION AND SURFACE STRUCTIURE
OF Ag@Fe30, CORE-SHELL NANOCOMPOSITE
Khanina N. V., Chan T. M.
National University of Pharmacy, Kharkiv, Ukraine
neorganic@nuph.edu.ua

Introduction. Magnetite nanoparticles are the most used magnetic material for
biomedical applications. Surface modification of the magnetite particles can be used
to prevent aggregation, improve stability, exhibit many interesting properties that can
be exploited in a variety of biomedical applications such as drug delivery, magnetic
resonance imaging, magnetic hyperthermia, cell separation and many others.

For systems such as core-shell is a very important issue for determining the
structure of the surface. One of the modern methods used to study the surface is an
optical spectrometry — surface plasmon resonance spectroscopy (SPR). SPR is the
basis of many standard tools for measuring adsorption of material onto planar metal
(typically gold or silver) surfaces or onto the surface of metal nanoparticles. It is the
fundamental principle behind many color-based biosensor applications and different
lab-on-a-chip sensors.

Silver nanoparticles have unique properties for biomedical application and
plasmonic properties of silver nanoparticles have been studied, and they are
extraordinarily efficient at absorbing and scattering light. Such properties make the
silver nanoparticles ideal for numerous technologies, including biomedical, materials,
optical, and antimicrobial applications.

Aim. Optimize the process for the synthesis of Ag@Fe;O, magnetic
nanocomposite of the "core-shell” type with the islet cover with preservation of the
magnetic properties. To get more information about silver nanoparticles and to
improve their applications or develop new ones, careful study related to their
stability, functionality, particle sizes and also their materials and physical behaviors
are essential.

Materials and methods. Magnetite with the islet silver coating obtained by the
original single-phase method of chemical co-precipitation with the temperature
increasing up to 60 — 70°C. The studies were conducted by the following methods: X-
ray analysis, semi-quantitative phase analysis, scanning electron microscopy. The
specific surface area of the samples was determined by thermal desorption of argon.
The specular reflectance measurements of the nanoparticles were measured using a
UV-visible spectrophotometer.

Results and discussions. In the diffraction pattern the silver peaks at 44.6°,
52° and 76.65° were registered, while magnetite peaks did not disappear. It may
indicate the islet surface of the magnetic cores. According to the data of scanning
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electron microscopy the average particle sizes of Ag@FesO, they were 23 nm.
Ag@Fe;0, compared to the FesO4 one has a slightly larger specific surface area.
Magnetization of saturation for the sample with a silver coating it is 62.5 emu/g.

The UV-Visible spectra of the samples measured in the range 100 — 1200 nm,
using a double beam UV-Vis spectrophotometer. The strong broad reflection bands
located between 250 and 710 nm for both samples with the minimum value ~440 nm
assigned to a surface plasmon resonance typical of silver nanoparticles, is well-
documented for various metal nanoparticles with sizes from 2 to 100 nm.
Hyperchromic effect observed in the band of Ag@Fe;0, nanocomposites. Such effect
in the case of continuous nanoshells is more significant. It can be assumed, that the
maximum shift caused by the influence of magnetite.

Clusters of surface layer are sensitive to changes of the metal core, such as the
oxidation state and the number of metal atoms in the cluster. The plasmon width
increases with decreasing cluster size for typical cluster shape distributions. The peak
appears in the band of Ag@Fe;O, nanocomposites at ~265 nm, indicating the
formation of sub-nanometer silver clusters (smaller than 1 nm). The peak at ~770 nm
can be attributed to an increase in the thickness or/and surface area of silver clusters.
The location of this resonant peak matches to a flat silver clusters.

Among the samples it is apparent that there is a general increase in the
measured surface area as the silver coat appears. This fact suggesting that the
coverage of magnetite by silver is not complete. It can be assumed, that the silver
atoms form “island-like” structures on the surface of magnetite. Such organization of
surface layer will increase the contact area of the silver nanocomposite with bacteria
or viruses, greatly improving its bactericidal effect. It is known that particles with a
large specific surface area have a high chemical and biochemical activity.

Conclusion. The method of one-pot synthesis of Ag@Fes;O, nanoparticles
consisting of a spherical core of magnetite and silver islet shell has been developed.
The particles are almost monodispersed with the average size <d> ~ 23 nm. The
silver nanoparticles form of islands (20-100 atoms) on the surface of magnetite. As-
synthesized core-shell nanocomposities Ag@FesO, have good perspectives of
applications, including chemical and biological sensing, due to the broad absorption
in the optical region associated with localized surface plasmon resonance. Formation
of Ag@Fe;O, composite structures such as "core-shell" will allow combining
magnetic controllability of the magnetite core with bactericidal and bacteriostatic
properties of the silver shell. This effect is very interesting from the perspective of
using particles with the "core-shell" structure in pharmacy and medicine to create
new medicines.

33



