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STUDENTY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: Ankstyvojo éduonies aptikimo galimybiy tyrimas naudojant Ramano
spektroskopija

Tikslas: sukurti naujg metodologija diagnozuoti ir nustatyti molekulinius poky¢ius bakterinése
bioplévelése.

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

Siame projekte pagrindinis démesys bus skiriamas implanty medZiagy ir bakteriniy biopléveliy
susidarymo sgveikai bei jy sgveikos prevencijai, biopléveliy charakterizavimui ir identifikavimui
naudojant Ramano spektro-mikroskopija ir chemometrinius metodus. Projektas yra
tarpdisciplininis. Jo vykdymas suteiks puikig galimybe¢ praplésti zinias Siose mokslo srityse,
tokiose kaip: mikrobiologija, molekulin¢ biologija; susipazinti su pazangiausiais biochemineés
analizés metodais, medicinos prietaisy gamyba.
Bus istirta bakterijy molekuliniai pokyciai membranose sgveikoje su implanto medziaga, tokiomis
kaip titanas, naudojant Ramano spektro-mikroskopija; gauti bakterinés bioplévelés molekulinio
pasiskirstymo vaizdai-zemélapiai ir jy sgveika su antibakterinémis priemonémis, kurios veikia
bakterinés plévelés formavimgsi implanto ir audinio pavirSiuje. Tai leis iSplésti molekulinés
biologijos (bakteriniy biopléveliy) tyrimus, kad biity galima iStirti dinaminius procesus, susijusius
su bakterijy-danty implanty sistemomis, pvz., cheminio pasiskirstymo tarp implanto ir bakteriniy
biopléveliy stabilumo bei reakcijos su antibakterinémis priemonémis tyrimus. Taip pat
panaudosime neseniai sukurtus spektroskopinius metodus (pavirSiumi sustiprinto Ramano
iSbarstymo spektroskopija), kurie suteiks galimybe atlikti tyrimus su Zymiai didesniu jautrumu.
Projekto tikslo bus siekiama jgyvendinant $iuos uzdavinius:
naudojant vienos i§ pirminiy karieso sukelejy, Streptococcus mutans, standarting monokultiira,
uzauginti bioplévele ant danty implanto pavirSiaus in vitro ir palyginti su bakterijy kolonijy
susidarymu ant jprastai implanty protezavimui naudojamy medziagy poliruoty pavirsiy;
jvertinti bakterijy kolonijas formuojanciy vienety susidarymg ant danty implanto pavirSiaus in
vitro;
sukurti Ramano spektroskopijos metodika bakteriniy biopléveliy tyrimams ant danty implanto;
sukurti Ramano vaizdavimo metodus, skirtus bakterinés bioplévelése vykstantiems cheminiams
procesams nustatyti;
sukurti metodologija pavirSiumi sustiprinta Ramano spektroskopija tirti bakterines biopléveles
susiformavusias ant danty implanty pavirSiaus.

Tema sitlantis mokslininkas/déstytojas: doc. Ingrida Bruzaité




THE TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Investigating the potential of early caries detection using Raman spectroscopy

Goal: develop a new methodology to diagnose and identify molecular changes in bacterial biofilms.

Short description:

In this project, the main focus will be on the interaction between implant materials and the
formation of bacterial biofilms and their prevention, as well asthe characterisation and
identification of biofilms using Raman spectroscopy and chemometric methods. The project is
interdisciplinary. Its implementation will provide an excellent opportunity to expand knowledge in
the following scientific areas: microbiology and molecular biology; and get acquainted with the
most advanced methods of biochemical analysis, and production of medical devices.

The molecular changes of the bacteria in the membranes during the interaction with the implant
material, such as titanium, will be investigated using Raman spectro-microscopy; obtained images-
maps of the molecular distribution of the bacterial biofilm and their interaction with antibacterial
agents that affect the formation of the bacterial film on the surface of the implant and tissue. This
will enable the extension of molecular biology (bacterial biofilm) research to investigate dynamic
processes associated with bacteria-dental implant systems, such as stability studies of chemical
partitioning between the implant and bacterial biofilms and reaction with antibacterial agents. We
will also use recently developed spectroscopic methods (surface-enhanced Raman scattering
spectroscopy), which will provide an opportunity to perform studies with significantly higher
sensitivity.

The goal of the project will be achieved by implementing the following tasks:

using a standard monoculture of one of the primary causative agents of caries, Streptococcus
mutans, to grow a biofilm on a dental implant surface in vitro and compare it to bacterial colony
formation on polished surfaces of commonly used implant prosthetic materials;

evaluate the formation of bacterial colony-forming units on the dental implant surface in vitro;

to develop a Raman spectroscopy methodology for the study of bacterial biofilms on a dental
implant;

develop Raman imaging methods for determining chemical processes occurring in bacterial
biofilms;

to develop a methodology to study bacterial biofilms formed on the surface of dental implants by
surface-enhanced Raman spectroscopy.
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