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defects and advancing regenerative medicine strategies [8]. Key resates critical for ensuring long-term functionality and patient safety.
and discussions include: Montenegrin-sourced biomaterials, such Asiimal studies have demonstrated the e cacy of Montenegrin-
natural polymers (e.g., chitosan, alginate) and mineral-based materialspported biomaterials in promoting new bone formation and tissue
(e.g., hydroxyapatite), exhibit favorable physicochemical properties

essential for bone tissue engineering. Characterization studies have

revealed appropriate morphology, crystallinity, chemical composition,

and surface characteristics conducive to cell attachment, proliferation,

and dierentiation [9]. In vitro studies have demonstrated the

biocompatibility of Montenegrin-supported biomaterials, promoting

cell viability, adhesion, and osteogenic di erentiation of osteoblasts

or mesenchymal stem cells (MSCs). Enhanced cell proliferation and

expression of osteogenic markers, such as alkaline phosphatase (ALP)

activity and calcium deposition, indicate their potential to support

bone regeneration processes. Mechanical testing has revealed adequate

compressive strength, elastic modulus, and hardness of Montenegrin-

supported biomaterials, essential for withstanding mechanical stresses

and providing structural support in bone defects. ese properties are

crucial for ensuring stability and functionality of biomaterial implants

in vivo.

Animal studies have shown promising outcomes regarding the
osteogenic potential and tissue integration of Montenegrin-supported
biomaterials in vivo. Implantation in critical-sized bone defects has
led to enhanced new bone formation, vascularization, and gradual
scaold degradation, as observed through histological analysis and
radiographic imaging [10]. e biodegradability and osteoconductivity
of these biomaterials contribute to their successful integration with
host tissues and support bone healing over time.. In conclusion,
Montenegrin-supported biomaterials represent a promising avenue
for enhancing bone tissue engineering strategies, o ering innovative
solutions to address current clinical challenges in cranio-maxillofacial
and orthopedic surgeries. Continued research and development e orts
are essential to harnessing their full potential and translating them into
practical therapies that bene t patients worldwide.

Conclusion

e utilization of Montenegrin-supported biomaterials in bone
tissue engineering holds immense promise for addressing critical
challenges in reconstructive surgery and regenerative medicine.
is study has highlighted several key ndings and implications:
Montenegrin-sourced biomaterials, including natural polymers and
mineral-based materials like hydroxyapatite, have demonstrated
favorable physicochemical properties and biocompatibility. ese
attributes are essential for promoting osteogenesis, supporting cell
proliferation, and facilitating the integration of new bone tissue.
In vitro studies have conrmed the compatibility of Montenegrin-
supported biomaterials with osteogenic cells, fostering cell adhesion,
proliferation, and di erentiation. Enhanced expression of osteogenic
markers underscores their potential to stimulate bone formation
and accelerate healing processes. Mechanical testing has validated
the adequate strength and stability of Montenegrin-supported
biomaterials, essential for withstanding physiological loads and
maintaining structural integrity in bone defects. ese properties
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