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EVALUATION OF ANGIOGENIC PROPERTIES
OF A 3D PRINTED SCAFFOLD - IN VIVO.
EXPERIMENTAL STUDY

Author. Marlon DEUTSCHER, V course.

Supervisor. Assoc. Prof. Dr. leva GENDVILIENE, Institute of Dentistry Faculty of
Medicine, Vilnius University

Background and aim. Bone tissue engineering aims to develop bioactive ma-
terials that support osteogenesis and angiogenesis, essentiall for bone regeneration.
One promising approach involves three-dimensional (3D) printed scaffolds made from
biocompatible, biodegradable polymers and bioactive ceramics. This in vivo study
evaluates the angiogenic properties and vascularization potential of polyactic acid
(PLA)/ polycaprolactone (PCL)/ hydorxyapatide (HA)/ calcium-deficient hydroxyapatide
(CDHA) scaffolds in a rabbit model.

Materials and methods. PLA/PCL/HA/CDHA composite scaffolds were fabricated
using a 3D printer. This in vivo study assessed scaffolds’ angiogenic potential and new
bone formation in a critical-size calvarial defect model in New Zealand white rabbits.
Calvarial defects (8 mm) were created, healing was evaluated at 12 weeks using micro-
computed tomography (micro-CT) and histology. Micro-CT data were analyzed with
the Kruskal-Wallis test, and group differences were assessed using one-way ANOVA.
All procedures were approved by the State Food and Veterinary Service of Lithuania
(Ethical approval No. G2-210, 2022-06-02).

Results. Micro-CT analysis showed statistical significance differences in new bone
formation between autogenous vs. negative control (p=0.043), and autogenous vs.
scaffold (p=0.005). The autogenous group demonstrated the highest bone volume.
Histological analysis confirmed significant difference in bone formation: autogenous
vs. negative control (p=0.001), autogenous vs. scaffold (p=0.001), and scaffold vs. ne-
gative control (p=0.039). There were no statistical significance differences among the
groups regarding neovascularisation. However, the scaffold group showed the highest
mean number of new vessels (2.24 mm2), compared to the autogenous (0.79 mm?)
and negative control (0.53 mm?2) groups. Qualitative histology revealed a Grade 1
macrophage reaction in 40% of the autogenous group, 33,3% in the scaffold group,
and 0% in the negative control. No group exhibited a Grade 3 inflammatory response.

Conclusions. The 3D-printed PLA/PCL/HA/CDHA scaffolds demonstrated promi-
sing morphological and angioconductive properties, comparable to those observed
with the autogenous bone grafts.

Keywords. Angiogenic properties; composite scaffold; micro-CT; 3D printing;
PLA/PCL/HA/CDHA scaffolds.
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