Editorial 1
Recent Advances in Tissue Engineering in Prosthodontics and Restorative Dentistry
Tissue engineering is a new field of biomedical science which is based on the
principles of biology and engineering for the development of functional substitutes
for tissues and organs.1 The term “tissue engineering” was introduced in medicine
in 1987 with a keypoint given by Dr. Joseph Vacanti and Dr. Robert Langer in tissue
engineering, describing it as the new technology and referring it as the beginning
of new biomedical discipline.2 Currently, there is tremendous expansion of tissue
engineering in form of cells, scaffolds, growth factors, controlled release carriers,
engineering of biomaterials and in other different areas of basic and applied
research.3
Recent advances in tissue engineering suggest the beginning of significant
changes in the traditional areas of clinical dentistry. In the field of restorative
dentistry, Xiao et al4 investigated the effects of combined bioactive multifunctional composite (BMC) and poly
(amido amine) (PAMAM) on remineralization of demineralized root dentin in acidic environment and found
complete root dentin remineralization in an acidic environment. This method can be promising for Class V and
other restorations for remineralization and protection of tooth structures. Ge et al5 in their study found strong
antimicrobial and anticaries properties and biological remineralization capabilities of the adhesive containing
PAMAM and dimethylaminododecyl methacrylate (DMADDM). Wu et al6 in their study synthesized a self
healing dental luting cement with a microcapsules of poly(urea-formaldehyde) (PUF) shells and triethylene
glycol dimethacrylate (TEGDMA). This luting agent promises to heal the cracks and increase the longevity of
restoration cemented with this cement. Koto et al7 studied the application of magnetic force to tissue engineering
for dental enamel regeneration. A combined cell sheet (CC sheet) consisting of dental epithelial cells (DECs) and
dental mesenchymal cells (DMCs) was constructed using magnetic force-based tissue engineering technology.
CC sheet employing magnetic nanoparticles (MNPs) could be developed as a novel and unique graft for
artificially regenerating dental enamel.
In the field of implant dentistry and prosthodontics many researches were going on in tissue engineering.
Arakawa et al8 in their study derived a photocrosslinkable methacrylated glycol chitosan (MeGC) and semiinterpenetrating collagen (Col) composite hydrogels useful in promoting bone regeneration. Ansari et al9 in their
review on dental and orofacial mesenchymal stem cells in craniofacial regeneration found that of the available
regenerative treatment options, craniofacial tissue regeneration using mesenchymal stem cells (MSCs) shows
promising results. Alginate scaffolds encapsulating MSCs can provide a suitable microenvironment for cell
viability and differentiation for tissue regeneration applications. Huang et al10 in their study found that zirconia,
a biocompatible ceramic commonly used for dental implants, synthesize hollow mesoporous nanocapsules for
loading, storage and sustained release of a novel polyamine-stabilized liquid precursor phase of amorphous
calcium phosphate (PAH-ACP) for collagen biomineralization and bone marrow stromal cells osteoinduction.
Lee et al11 designed a hybrid Titanium (Ti) by modifying Ti surface with heparin loading it with Growth/
differentiation factor-5 (GDF-5). GDF-5 loaded Ti showed significantly enhanced osteogenic differentiation with
increased calcium deposition under nontoxic conditions against periodontal ligament stem cells (PDLSc). This
hybrid Ti will be useful for remodeling and healing of bone defects for restorative procedures in dentistry.
Recent advances in tissue engineering in field of prosthodontics and restorative dentistry promises significant
changes in the more traditional areas of clinical dentistry. It is the prime responsibility of a clinician and
academician to update their knowledge in the field of tissue engineering so that better and advanced restorative
and implant rehabilitation treatment can be given to patients with long term success.
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