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Bone tissue is a complex connective tissue that performs crucial structural and functional
roles in the human body, including supporting locomotion, protecting internal organs, and
storing essential elements for hematopoiesis and homeostasis [1]. Its regeneration relies on
the dynamic balance between osteoblasts, osteoclasts, and osteocytes [2]. Trauma and
diseases can compromise its integrity, while traditional techniques, such as scaffolds,
present significant limitations [3]. In this context, this study explores using essential oil (EO)
from clove basil (Ocimum gratissimum) incorporated into starch-based hydrogels for 3D
printing, aiming to develop innovative, highly personalized, and potential functional bone
scaffolds. The EO was characterized in terms of composition through gas chromatography
(GC), and among the identified compounds, trans-ocimene and eugenol were the major
ones, representing 16% and 54% of the total chromatogram, respectively. The total phenolic
content was determined using Folin-Ciocalteu method, yielding 520 mgEAG/gEO, while
antioxidant activity was measured using FRAP assay, with 1,110 mgTR/gEO, and ABTS
assay, with 2,109 mgTR/gEO. The EO was incorporated into potato starch hydrogels
formulations for 3D printing of bone scaffolds at three concentrations: 0.3, 0.5, and 0.7
µL/g. These formulations were characterized in terms of their mechanical, morphological,
functional, and active properties. The gradual addition of essential oil has led to alterations
in the structural integrity of the hydrogels and, consequently, of the bone scaffolds, in
addition to contributing to the enhancement of their antioxidant properties with therapeutic
effects. Therefore, throughout this work, relevant results regarding the application of
essential oil in starch-based hydrogel formulations for 3D printing of bone scaffolds will be
achieved, with potential improvements in processability and functionality still under
characterization.
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