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1 INTRODUCTION 

Abstract 

Graphene-based materials have high mechanical, physiochemical, antibacterial, and stem cell 

differentiating properties and thus been shown to have advantageous properties in biomedical 

and dental applications due to their versatility. Although graphene-based materials have displayed 

great advantages in augmenting the functioning of many dental materials, little research has 

been per-formed to specifically test the biocompatibility of graphene for dental applications. As 

compared to the body, the oral environment varies greatly and must be considered when evaluating 

biocompatibility requirements for dental applications. This review will discuss in-vitro and in-vivo 

studies that assess graphene's cytotoxicity, antibacterial properties, and the various applications of 

graphene in the field of dentistry to evaluate the overall biocompatibility and use of graphene­

based materials for dental applications. 
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property, morphology, biocompatibility, multi-differentiation activity, 

and antimicrobial activity. 1 It is a carbon-based nanomaterial consisting of 

Advances in technology have greatly influenced the field of dentistry in two-dimensional sheets that are made up of sp2 hybridized carbon 

recent times. The advent of nanotechnology is one such advance that has atoms bonded together in hexagonal structures.2 

helped improve the properties of dental materials when in-corporated into 

them. Since dental materials are placed within the oral cavity and are 

constantly in contact with saliva and water, exposed to temperature 2 

changes, masticatory forces and acidic substances con-sumed by the 
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patient, wearing away of the material has always been a concern. There 

has thus, always been an interest in developing den-tal materials with 

improved lifespan in the oral cavity. Nanotechnology has helped greatly in 

moving towards achieving this. Various nano-materials have been 

incorporated into dental materials to enhance their properties. Graphene 

is one such nanomaterial and its derivatives have attracted great attention, 

owing to their excellent physicochemical 

Graphene was first isolated in 2004 by Novoselov et al.3
, and it con-sists of 

two-dimensional sheets that are made up of sp2 hybridized carbon atoms 

bonded together in hexagonal structures. It has unique structural, 

chemical and thermal properties which has led to its utili-sation in various 

fields like biomedical, electronics, energy production, bimolecular sensors 

etc. Graphene nanomaterial is available as ultrathin graphite, few layer 

graphene, graphene oxide [Go], reduced graphene oxide[rGo] and 

graphene nanosheets.4 Graphene derivatives are widely 

65 

World Journal of Dental Excellence, 2025, JUNE Vol. 1 No. 1 : 65-68. 

REVIEW ARTICLE 







How to Cite this Article: Sarandha DL, Smitha Sharan, Sreeharsha TV, Brunda K, 
Pradeepchandra K, Harshitha Alva, Monika M. Graphene - A multifaceted panacea.  W J Dent 
Excell. 2025; 1(1): 65-68.




