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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. AToMHO-CcuJ10Ba MiKpOCKOTIIisl Ta MOZIEJIIOBaHHS afresii 6ionosiiMepiB Ha TBEPAUX Tijlax

2. Atomic Force Microscopy and Simulation of Adhesion of Biopolymers on Solids

Pedepar:

1. Ha 0CHOBi MDKIMCUMILIIHAPHUX KOMIIJIEKCHUX TOCIIIPKEHDb PO3BUHYTO KOHLEIILiIO, IKa MOJISIra€ Y BUKOPUCTAHHI
METOJly aTOMHO-CUJIOBOI MiKpOCKOIIii 1711 BU3HAUEHHs TapaMeTpiB aficopO1ii Ta arperaliii 6iIKOBUX CyOCTaHIIil
KPOBI, 30Kpema, (pibpuHOreHy, Ha IOBEPXHI TBEPAMX TiJl, IO AO3BOJISIE OLIIHIOBATU are3iliHi cuin B3aeMopii Mk
Ccyb6CTpaTOM Ta 30HAOM Ta IHTETpMHAMU €H0Te iaIbHUX KILTYH, SIKi BUCAIPKYIOThCS Ha 30H/i. 3alIpOIIOHOBAHO
MeTOJ, MiBUIIeHHS CUJI aAre3ii MK epIium Ta HaCTYITHUMU apaMu QiOpUHOTeHy 3 BUKOPUCTaHHSIM XiMiYHOI
IIPOLIMBKHY, 110 NOKpAIly€e MiIbHICTh MOJIEKYJISIPHOI YIIAKOBKU B 6araToapoOBOMY IIOKPUTTI (PiOpUHOreHOM
[IOBEPXHi IMIIAHTATIB. 3a ZOIIOMOrOI0 aTOMOBO-CUJIOBOI MIKPOCKOIIii 0yJI0 Bi3yasi30BaHO CyOMOJIEKYJISIPHI
0CO0OJIMBOCTI MOJIEKY/IU (PIOPUHOrEHy Ta MepioJu4Hy CTPYKTYPY 6iosioridHoro nosnimepy (¢piopun-¢iopuny) 3
nepiogoM 24.0 + 1.6 HM, a TaKO>XK BU3BHAYEHO YMOBHU ITOSIBU Lii€l IepioinYHOI CTPYKTYpU. EKCliepuMeHTabHi
Pe3yJbTaTU MigTBEPIPKEHO METOJAMU KOMIT'IOTEPHOIO MOZEIOBAHHS. 3 METOIO MiIBULIIEHHS TOJI€PAHTHOCTI
OpraHi3my [0 iMIJIAHTaTiB 3 HEOPraHiYHMX MaTepiasiB PO3pPO6IEHO METOAM OTPUMAHHS IKiCHUX MOKPUTTIB, SIKi

3HVKYIOTh MOJKJIMBICTb PO3IIi3HaBaHHS OPraHi3MOM Yy>KOPiZHOTO Tijla Ta MOro iMyHHY PeaKliilo y BilOBib.



2. Based on an interdisciplinary approach in the studying of complex systems, we have developed a concept
consisting of the use of Atomic Force Microscopy (AFM) in studying the parameters of adsorption and aggregation
of blood proteins, such as fibrinogen, on solid surfaces. This allows us to evaluate the adhesion forces between the
substrate and the probe, as well as between the substrate and the cells attached to the cantilever. The method
based on using chemical cross-linking for improving adhesion forces between the first and subsequent layers of
fibrinogen, which improves the density of molecular packing in the fibrinogen coating adsorbed on the implant
surface is proposed. With the use of Atomic Force Microscopy, intact hydrated fibrin fibers were shown with
cross-striations having an axial period of 24+1.6 nm. Computer simulation of the experimental images shows that
the AFM patterns are in good agreement with the molecular dimensions and shapes detected by other methods. To
improve the biocompatibility of inorganic implants with the human body, methods were developed based on
protein coatings resulting in the reduction of the possibility of immune system recognition of the presence of a
foreign body.
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