PARAISKA DOKTORANTURAI
LT

Biodegraduojanc¢iy karkasy poveikis angiogenezei kaulo regeneracijos metu: in vitro
Ir in vivo tyrimai

Numatomas darbo vadovas doc. dr. Ieva Gendvilien¢ yra vieno doktoranto vadove
Lietuvoje.

Darbo tikslas

[vertinti biodegraduojanciy karkasy poveik] angiogenezei kaulo regeneracijos metu,
taikant in vitro ir in vivo tyrimy metodus.

Uzdaviniai

1. Atlikti  sisteming mokslinés literatiiros apzvalga, siekiant jvertinti
biodegraduojanciy karkasy poveiki angiogenezei kaulo regeneracijos metu.

2. Ivertinti biodegraduojanc¢iy karkasy medziagiSkumo ir degradaciniy produkty
poveikj angiogenezei in vitro, analizuojant endoteliniy lgsteliy adhezijg, migracija
ir angiogeniniy citokiny (ypa¢ VEGF) raiska karkasy degradacijos metu.

3. Ivertinti biodegraduojanc¢iy karkasy vidinés mikroarchitektiros poveikj
angiogenezei in vitro, vertinant endoteliniy lasteliy adhezija, migracijg ir
angiogeninj atsaka.

4. Nustatyti biodegraduojanciy karkasy angioindukcinj potencialg in vivo, vertinant
kraujagysliy formavimasi kritinio dydzio zandikauliy defekty modelyje.

Aktualumas, naujumas

Esminis kritinio dydzio kauliniy defekty, susidariusiy dél onkologiniy susirgimy, traumy
ir pan., sekmingos rekonstrukcijos veiksnys yra angiogenezé, uztikrinanti audiniy mityba
ir kaulo regeneracija. Nors biodegraduojantys karkasai laikomi perspektyvia alternatyva
kritiniy dydziy defekty atstatymui, taCiau jy medziagiSkumo, vidinés struktiiros ir
degradacijos produkty poveikis angiogenezei iki §iol iSliecka nepakankamai iStirtas, nes
dazniausiai vertinamas tik naujo kaulo ir kraujagysliy tinklo susidarymas, neatsizvelgiant j
patj degradacijos procesa. Gauti rezultatai prisidés prie moksliSkai pagristy
angioindukciniy karkasy kiirimo, aktualiy kritino dydzio kauliniy defekty rekonstrukcijai.

Idirbis

Sios doktorantiiros temos jdirbis grindziamas para$ytu ir laimétu tarptautiniu projektu
,Bilodegraduojan¢iy karkasy projektavimo gairés: ateities sprendimai onkologinei
zandikauliy rekonstrukcijai (P-LT-TW-25-3), ijtrauktu j 2025-2027 m. Lietuvos—
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tyrimy metodikos, biitinos angiogenezés vertinimui in vitro ir in vivo. Temos vadovas yra
patyres kaulo regeneracijos srityje, apsigyngs disertacija Sia tematika ir aktyviai
plétojantis mokslinius tyrimus audiniy inzinerijos srityje.
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Temos tarptautiSkumas

Tyrimo rezultatai bus publikuojami tarptautiniuose didelio poveikio moksliniuose
zurnaluose ir pristatomi tarptautinése konferencijose, uztikrinant moksling sklaida.
Tyrimas vykdomas bendradarbiaujant su National Yang Ming Chiao Tung University ir
Taipei Medical University (Taivanas), stiprinant tarptautinj mokslinj bendradarbiavimg ir
tyrimo tarptautiSkuma.

Temos tarpdiscipliniSkumas

Tyrimas yra tarpdisciplininis, apjungiantis medicinos, biochemijos ir biotechnologijy
sri¢iy specialistus, siekiant kompleksiskai jvertinti biodegraduojanciy karkasy poveiki
angiogenezei.
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Effect of Biodegradable Scaffolds on Angiogenesis During Bone Regeneration: In
Vitro and In Vivo Studies

The proposed supervisor, Assoc. Prof. Dr Ieva Gendviliené is currently supervising one
PhD student in Lithuania.

The aim of the study

To evaluate the effect of biodegradable scaffolds on angiogenesis during bone
regeneration using in vitro and in vivo research methods.

Objectives

1. To conduct a systematic review of scientific literature to evaluate the effect of
biodegradable scaffolds on angiogenesis during bone regeneration.

2. To evaluate the effect of material composition and degradation-derived products
of biodegradable scaffolds on angiogenesis in vitro, by analysing endothelial cell
adhesion, migration, and the expression of angiogenic cytokines, particularly
VEGF.

3. To assess the impact of the internal microarchitecture (lattice structures) of
biodegradable scaffolds on angiogenesis in vitro, by evaluating endothelial cell
adhesion, migration, and angiogenic response.

4. To determine the angiogenic potential of biodegradable scaffolds in vivo, by
assessing blood vessel formation in a critical-size jaw defect model.

Relevance and novelty

Angiogenesis is a key determinant of successful bone reconstruction of critical-size bone
defects resulting from oncological diseases, trauma, or other conditions, as it ensures
adequate tissue perfusion and bone regeneration. Although biodegradable scaffolds are
considered to be a promising alternative for the reconstruction of critical-size defects, the
effects of their material composition, internal structure, and degradation-derived products
on angiogenesis remain insufficiently explored, as most studies primarily assess new
bone formation and vascular network development without considering the degradation
process itself. The results of this study will contribute to the development of scientifically



grounded angioinductive scaffolds relevant for the reconstruction of critical-size bone
defects.

Experience in the field of research

The groundwork for this doctoral research is based on the successfully awarded
international project, “Biodegradable Scaffold Design Framework: Guiding the Future of
Oncological Maxillofacial Reconstruction” (P-LT-TW-25-3), which is included in the list
of Lithuanian—Taiwanese-funded projects for 2025-2027. Within the framework of this
project, advanced cellular and animal experimental methodologies for evaluating
angiogenesis in vitro and in vivo have been established and implemented. The proposed
supervisor has extensive expertise in bone regeneration research, has defended a doctoral
dissertation in this field, and is actively advancing scientific research in tissue
engineering and regenerative medicine.

International research collaborations

The research results will be published in high-impact international scientific journals and
presented at international conferences, ensuring broad scientific dissemination. The study
is conducted in collaboration with National Yang Ming Chiao Tung University and
Taipei Medical University (Taiwan), thereby strengthening international scientific
cooperation and the research's global scope.

Interdisciplinary nature of the research

The research adopts an interdisciplinary approach, integrating expertise from medicine,
biochemistry, and biotechnology to assess the angiogenic effects of biodegradable
scaffolds comprehensively.

Sources of additional funding

The implementation of the doctoral research is based on a successfully awarded
international project entitled “Biodegradable Scaffold Design Framework: Guiding the
Future of Oncological Maxillofacial Reconstruction” (P-LT-TW-25-3), which is included
in the list of Lithuanian—Taiwanese—funded projects for 2025-2027 and provides
additional financial support for the execution of the research.



