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AHHOTaLWs. B xo4e aKcnepuMeHTa 6bi MOyYeHb! MIEHKW CONOAMMEPA NaKTUAA W FMKOAUAA C PasuYHbIMU
XapaKTepucTNKamm noeepxHocTu. C UCMONb30BaHEM METOLOB CKAHUPYHOLLEH 31EKTPOHHON MUKPOCKOMN 1
npodunomMe TpUM, a Tak>Ke MeTOf0B VIK-CneKTpoCKONuUM YCTaHOBNEH COCTaB, CTPYKTypa U Mopdonorus
MOBEPXHOCTU  TMOYYEHHbIX MOMMMEPHbLIX MNEHOK. [1OKa3aHO 06pasoBaHMe pas/MuHbIX arperaToB Ha
MOBEPXHOCTU M/IEHOK B 3aBMCMMOCTU OT cnoco6a 06paboTKM MaTepuana. YCTaHOBAEHO, YTO NpU NONyYeHUM
MNEHOK OHM YacTWYHO MOABEPralTCs TIMApoIM3y, a LIepoXoBATOCThL 06pasuoB 3aBUCUT OT Croco6a

06paboTKM.

Introduction. Polymers currently have a wide application in various areas of human activity. One of the
promising directions for the use of biodegradable materials are products and systems for medical application.
Most of these products should function in the body solely for a limited time. Lavsan retention sutures, metal
stents and fasteners for traumatology and orthopedics, cava filters - all of them, after carrying out their task,
require extraction from the body, i.e. conducting an additional operation. Similar products made from
biodegradable polymers, after performing their functions, will degrade inside the body, while the products of
decomposition are eliminated through metabolic cycles and have no toxic effect [1]. In this case, you do not need
to repeat the operation to retrieve the product. But the most relevant are developments in the field of vascular
and cardiac restoration, because cardiovascular diseases are the leading cause of death in the world. Therefore,
obtaining new materials and creating implants of arteries and veins is an acute medical problem, for which it is
also possible to use polymers, while these substances must have different physico-mechanical, hydrodynamic
properties and biodegradation time. An appropriate candidate for this role is a copolymer of lactide and glycolide
- PLGA. Due to their biocompatibility and special physico-mechanical characteristics, polymers based on lactide
and glycolide are used in regenerative medicine as matrices for cell culture, scaffolds, etc. [2]. To synthesize
lactide and glycolide polymers with predetermined properties and biodegradation time, it is necessary to
establish the relationship between the molecular structure, supramolecular organization and material properties



[3]. Thus, the aim of the researeh work is to obtain a polymer material from PLGA and investigate their
eomposition, morphology and stmeture.

Obtaining and Modification. Samples of PLGA were obtained in three stages: dissolution of polymer,
films easting and treatment. Copolymer 80 kDa with the ratio of laotide:glyeolide = 80:20 was dissolved in
exeess amount of triehloromethane. Dissolution was earried out for 40 minutes at an approximate temperature of
50-60 °C. The resulting solution was poured into a Petri dish and dried 1 day in air and then plaeed in a vaeuum
desieeator with ealeium ehloride for 2 days at room temperature. The resulting polymer films were proeessed: 1)
0.1 N NaOH for 10 minutes - PLGA 2; 2) 10 N NaOH for 1 hour - PLGA 3. The obtained samples were
eompared with the untreated eontrol sample - PLGA 1

Methods of Investigation. The mieromorphology of the surfaee of PLGA films was investigated by the
seanning eleetron mieroseopy (SEM) method, a Hitaehi TM 3000 mieroseope (magnifieation range of 1000-
3000) was used with an aeeelerating voltage of 5 kV. IR-speetra of samples were performed using a
speetrometer the Nieolet 6700 with frequeneies 500-4000 em-1. Portable roughness meter TR200 was used to
study the morphology and surfaee roughness of the PLGA samples. The parameter eharaeterizing the surfaee
roughness was ehosen Ra - mean arithmetie deviation of the profile.

Resnlts and Discnssion. Surfaee investigation of samples using SEM showed that the untreated surfaee
of PLGA 1has a lot of spherieal inelusions on the surfaee of 1.8-2.2 pm, PLGA 2 treated with a weak solution of
alkali has a surfaee eovered with elongated formations with a width of 1.0-1.2 pm, and PLGA 3 treated with a
eoneentrated alkali solution has a more eomplex morphology of the surfaee with large single inelusions of 8-9

pm in size.

Fig. L SEM-microscopy ofsamples: a) PLGA 1; 6) PLGA 2; B) PLGA 3
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Fig. 2. Diagrams ofdistribution ofinclusions on the surface ofsamples: a) PLGA 1; b) PLGA 2



Distribution of inclusions on the surface of samples was calculated. Small inclusions with a size of 2 pm
predominate on the surface of the untreated sample, smaller inclusions (1.2 pm) predominate on the surface of
PLGA 2. Similar inclusions on the sample PLGA 3 were not detected.

IR spectra were obtained for the samples. They showed that all the valence and deformation vibrations of
the groups characteristic of the initial monomers and copolymer were observed in the films: -OH at 3500 cm'\
antisymmetric oscillations -CH. at a wavelength of 2960 cm'\ vibrations of -C=0 by 1750 cm"\ oscillations of
-CH; at a wavelength of 1460 cm'\ and oscillations of C-O-C at a wavelength of 1250 cm'\ On the basis of the
data of IR spectra, it can be concluded that in the alkali treatment, the samples are partially exposed to
hydrolysis, since the intensity of the bands corresponding to the end groups increases.

Analysis of mean roughness values showed that the samples have a smooth surface, with no relationship
between the Ra value and the surface treatment time, as well as the relationship between Ra and the alkali
concentration. However, profilometric measurements allowed to establish that the values of the arithmetic mean

deviation of the profile (Ra) during alkali treatment are reduced.

Fig. 3. IR-spectra ofsamples PLGA
Table 1

Mean arithmetic deviation ofthe profilefor different samples

Sample PLGA 1 PLGA 2 PLGA3
R, um 0,5+0,2 0,14+0,04 0,21+0,06
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