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Abstract 
Long-term studies have shown that there is an important connection between ‘biomaterials’ and biological materials [1]. Recently, studies have been carried out on different materials that mimic the production mechanisms in nature [2]. As a result of research, self-assembled artificial systems  (e.g Peptides,nucleic acids) have been developed. The self-assembly mechanism is a bottom-up system, producing stable biological constructions. Among the self-assembly molecules, peptides are the most easily modified and functionalized structures. Application areas of self-assembly peptides include drug release and tissue engineering [2]. Especially tissue engineering is a very important and complex issue in Oral and Maxillofacial surgery [3]. In the literature review, it has been determined that self-assembly peptides are used especially in the field of hard tissue regeneration together with stem cells [4]. In this context, it has also started to be used as dental implant coatings. Self-assembly peptides with antimicrobial properties have been investigated in cases such as osteomyelitis. Another usage area of peptides in Oral and Maxillofacial Surgery is nerve injuries [5]. Peptides are being investigated not only in oral and maxillofacial surgery but also in other areas of dentistry. Considering all these studies, peptides are thought to be promising and clinically useful in dentistry.
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1. Introduction 
Long-term studies have shown that there is an important connection between ‘biomaterials’ and biological materials [1]. Recently, studies have been carried out on different materials that mimic the production mechanisms in nature [2]. As a result of research, self-assembled artificial systems  (e.g Peptides,nucleic acids) have been developed. The self-assembly mechanism is a bottom-up system, producing stable biological constructions. Among the self-assembly molecules, peptides are the most easily modified and functionalized structures. The first peptide molecule was identified incidentally in 1989 by Zang incidentally [1]. These novel molecules have one hydrophobic and one hydrophilic side.  External stimulis such as temperature, pH, light and electrical force can alter the function of self-assembled peptide nanostructures[2] . The researches found out that the peptide can form spontaneously well-organized nanofiber structures and assemble into a scaffold [1]. Peptides can be modified using different sequences, and it is possible to add functionality to their constrution by adding enzymes and fluorescent structures [2].

2. Materials and Methods

The PubMed (MEDLINE) database  was used for a literature search of articles self assembling peptides and oral and maxillofacial surgery until 2022. The following search terms were used in different combinations via the conjunctions ‘and’ and ‘or’ self-assembling peptides, oral and maxillofacial surgery, dental implants and facial nerve injuries. I vitro and in vivo researches about topics in oral and maxillofacial surgery where selected. and reports which contains cutaneous paleness due to local anaesthesia were selected. Researches about other issues in dentistry, like reminarilization, were excluded. Eighteen publication finally met the inclusion criteria. One study was listed twice in the literature search. The research contents are briefly summarized below.



Self-assembling peptides in implant dentistry

 Dental implant treatments cover a large part of dentistry.. For a successful implant treatment the osseointegration process between bone and the implant surface must be completed. In the process of osseointegration, adhesion, proliferation and differentiation of cells are important [6] . During the implant socket preparation procedure  surgical trauma causes bleeding and hemostasis in the bone [7]. Moreover, this surgical trauma activates the growth and differentiation factors released from the bone debris. These cells and structures get in relation with the implant surface in nano and micro levels [7]. By changing the implant surfaces, faster bone healing and oseointegration is aimed. Because of this implant surfaces are still a major topic to investigate. These researches aimed  to accelerate and optimize the osseointegration process. Ryu et al revealed that dental implant surfaces which are modified with a self-assembling peptide by chemical grafting are successful in  vitro examinations [7].
In the study of Kohgo et al., implants were placed in bone areas regenerated with  self-assembling peptides and the results obtained  were found to be successful [8].Sargeant et al stated that self-assembling peptides fill the metal foams and the peptides have the potential to induce new bone formation form the host tissue in an in vivo model[6].Despite all these researches, no studies with long follow-up were found in the literature.

Self-assembling peptides in bone regeneration

In 2011 Kohgo et al used self-assembling peptides (Pura Matrix) as grafting material in dogs around dental implants. The result of the peptide sequence used in this study creates a scaffold similar to the nanofiber and porous structure of the natural ECM[9]. Pura matrix is used as an scaffold with combinations of Platelet rich Plasma and stem cells.  Promising results have been obtained at the end of the study[10]. In the literature review, it was determined that peptides were mixed and used with many different materials such as PRP, BMP 2 and stem cells [10,11]. Hayashi et al analyzed  the self-assembling peptide nanofibers in combination with pluripotent stem cells in a rat critical size defect and declare successful results[12].

Using self-assembled peptides for nerve injuries

 During surgical procedures, like wisdom tooth surgeries, injuries to peripheral nerves can occur .Branches of the mandibular division of the trigeminal nerve, inferior alveolar nerve, lingual nerve and mental nerve may be affected as a result of operations performed in oral and maxillofacial surgery. After nerve injuries, a gap occurs between the distal and proximal parts of the nerve. In the clinic, these two nerve endings are routinely brought closer together to provide regeneration. For nerve regeneration self-assembling peptides mimickes the extracellular matrix (ECM) topography [12]. Although there are many in vitro studies on the effect of sel-assembling peptides on nerve regeneration, there are only few in vivo studies. Panseri et al used flexible tubular electrospun with self assembled peptides for the nerve regeneration in rats[13].

The antimicrobial effects of self -assembled peptides

Effective antimicrobial  self assembling peptides are often broad-spectrum antimicrobials and carry the risk of being toxic for eukaryotic cell[14,15]. In the literature antimicrobial self-assembled peptides are used more for topical rather than systematic applications[14,15].  Nowadays, with the help of antimicrobial peptides, the surface properties of many materials are changed and they become more resistant to bacteria[15]. Ye et al used the GL13k antimicrobial peptide for dental implants coatings. This peptide sequence exhibited high antimicrobial activity against bacteria causing implant infections in vitro[16].Thanks to these properties of self-assembling peptides, the need for antibiotics can be reduced.

3. Conclusion

Preliminary studies show that; Self-assembled peptides are particularly successful in bone regeneration. Self-assembled peptides have the potential to impart osteogenic properties to the material.In addition to being a synthetic material that successfully mimics the natural structure, peptides also stand out with their ease of use and production. To summarize the subject , self-assembling peptides are a very promising nanomaterial for oral and maxillofacial surgery.
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