Table 2. Demographic data and main results of studies.
	Study
	Country of study
	Study design
	Objective
	Application
	Biomaterial
	Type of propolis
	Propolis origin
	Characterization of propolis
	Drug release
	Toxicity
	Controls
	Simple size
	Main findings 

	Bruschi et al., 2007
	Brazil
	in vitro study
	Development and characterization of semisolid systems containing propolis prepared from carbomer 934P and poloxamer 407 (P407)
	Periodontal pocket for the treatment of periodontitis
	Semisolid Systems
	Ethanolic extract
	Propolis was collected from an experimental apiary in the farm of the State University of Maringa (Parana State, Brazil)
	Not available
	80% in 168h
	Not available
	Formulations without propolis microparticles
	n=5
	The release profile studies showed that propolis could be released from the systems for an extended period (more than 7 days). The properties of the candidate formulations indicate a potential advantageous role in the treatment of periodontal diseases.

	Fabri et al., 2011
	Brazil
	in vitro study
	Development and characterization of semisolid systems containing propolis or sildenafil prepared from Carbopol 934P and poloxamer 407
	Endodontics in pulp protection 
	Binary polymeric systems containing poloxamer 407 (P407) and Carbopol 934P (C934P) were designed to deliver propolis extract (PE) 
	Ethanolic extract
	Propolis was collected from an experimental apiary in the farm of the State University of Maringa (Parana State, Brazil).
	Rheological analysis by ViscoStar− Plus R controlled shear rate rotating viscometer
	50% in 500min
	Not available
	Sildenafil citrate was purchased from Pfizer (Dongcheng District, Beijing, China)
	n=3 for all tests, except bioadhesive strength (n=5)
	The data obtained in these formulations indicated a potentially useful role in pulp protection, however, clinical evaluation is necessary.

	Ferreira et al., 2013
	Brazil
	in vitro study
	The antimicrobial activity of microparticles was evaluated against some microorganisms of periodontal importance.
	Periodontal pockets
	Ethylcellulose microparticles 
	Ethanolic extract
	Three samples of propolis from Apis mellifera L. beehives were collected at apiaries in the Northeast of Paraná state, Brazil.
	Determination of total flavonoid content and, determination of total phenol content by Folin-Ciocalteu method
	20% in 32h
	Not available
	Metronidazole
	n=3 for all tests, except the determination of total flavonoid content and total phenol content (n=6)
	The strains of Enterococcus faecalis, Streptococcus pyogenes, and Streptococcus mutans were more susceptible to the propolis and E. faecalis to the metronidazole.

	Franca et al., 2014
	Brazil
	in vitro study
	Antimicrobial activity of sustained-release propolis-based chitosan varnish useful on dental cariogenic biofilm prevention
	Anti-cariogenic agent
	Propolis - based chitosan varnish 
	Ethanolic extract
	Green propolis was collected from commercial beekeeping named Pharmanéctar® in Minas Gerais State, Brazil.
	Provided by fabricant *PharmaNectar, Brazil, 2007, not described the techniques was used
	20% in 24h
	Not available
	Chlorhexidine 0.12%, chitosan-based varnish and nystatin
	n=5 
	Sustained-release chitosan-based propolis varnishes (5%, 10%, and 15%) inhibited all tested microorganisms, deserving clinical studies to confirm it is in vivo activity.

	Asawahame et al., 2014
	Thailand
	in vitro study
	Antibacterial activity against Streptococcus mutans and the inhibition of adhesion on a smooth glass surface during the biofilm formation was tested.
	Mouth-dissolving dosage form and as an anti-cariogenic agent 
	Propolis-PVP electrospun fibers
	Ethanolic extract 5% (w/v)
	Propolis was obtained from Chiangmai Healthy Product Co., Ltd. (Chiangmai, Thailand).
	Not available
	Not available
	Not available
	Chlorhexidine mouthwash solution (0.12%) 1 mg/mL
	n=8 (SEM); n=3 (antimicrobial assays)
	The results indicated the potential of electrospun fibers to be used as mouth-dissolving fibers for effective antibacterial activity in the oral cavity.

	Borges et al., 2015
	Brazil
	in vitro study
	Production and characterization of orally disintegrating films from gelatin and hydrolyzed collagen containing the ethanol extract of propolis.
	Control oral infection
	Films of gelatin and hydrolyzed collagen
	Ethanolic extract
	12-type resin (Star Rigel Raf- ˜ fard, Sao Paulo, Brazil)
	Folin–Ciocalteau method, Fourier transform infrared spectroscopy (FTIR) and, scanning electron microscopy
	80% in 15min
	Not available
	Films without the ethanol extract of propolis
	n=10 for all tests, except SEM (n=16); in vitro release and antimicrobial assay (n=3)
	The ethanol extract of propolis produced the antimicrobial activity in the film as well as provided a better resistance matrix and increased mucoadhesiveness. 

	Al-Bayaty et al., 2017
	Malaysia
	in vitro study
	Formulated periodontal chips from Malaysian propolis in chitosan base and to evaluate the physical, biological and antibacterial properties.
	Treatment of chronic periodontitis
	Biodegradable periodontal chips
	Ethanolic extract
	Raw propolis purchased from Ayer Keroh, Malacca, Malaysia
	Not available
	80% in 6 days
	Not available
	Chlorhexidine (0.2%, w/v) and ethanol (20%, w/v)
	n=15 for all tests, except surface morphology and thickness (n=35)
	Malaysian propolis can be evaluated into a chip and be used in treating patients with periodontal disease. It was found to be biodegradable have a high release rate, and have antimicrobial activity against gram-positive and gram-negative bacteria.

	Balata et al., 2018
	Egypt
	in vitro study and animal model
	The formulation of commercial Saudi propolis into biodegradable chitosan chips and evaluation of its effectiveness as a pulpotomy agent.
	Treatment of vital pulpotomy
	Saudi Propolis into biodegradable chitosan chips
	Ethanolic extract
	Propolis (El Akbr)® was obtained from a honey bee market located in Jeddah, Saudi Arabia (El Maher shop, Wadi El Nahil Co., Taeif, Saudi Arabia).
	Determination of total phenolic content, determination of total flavonoid content, determination of the antioxidant activity of the extract, quantification of polyphenolic constituents
	35% in 7 days
	Histopathological evaluation
	Formocresol
	n=6 (in vitro); n=18 (animal model)
	Formulation of propolis extract as chitosan biodegradable chips can be used effectively for local sustained propolis delivery into the infected periodontal pockets, as it results in the production of higher quality secondary dentin with the less inflammatory response of the pulp.

	de Toledo et al., 2018
	Brazil
	in vitro study
	Development of a novel liquid crystalline system containing MNPs and propolis
	Periodontal pockets
	A liquid crystalline system containing iron oxide magnetic nanoparticles (MNPs)
	Ethanolic extract
	Propolis was acquired from the Iguatemi Experimental Farm of the State University of Maringa, Parana state, Brazil.
	Folin-Ciocalteu method
	36% in 120h
	Cytotoxicity by micro-crustacean Artemia salina and fibroblasts cell line.
	A system without propolis
	n=6
	The system containing propolis and magnetic nanoparticles displays important in vitro fungicide activity, which was increased when an alternating external magnetic field was applied, indicating a potential alternative therapy for the treatment of periodontal disease.

	Simu et al., 2018
	Romania
	in vitro study
	Designed a composite biomaterial based on a high viscosity soft propolis extract (70% propolis) and shell clam, with antiseptic and osteoinductive qualifies for hard tissue regeneration.
	Mineralized tissue engineering that can be used in dentistry
	Bioactive cement with antiseptic and osteoinductive qualities
	Aqueous extract 70%
	Commercial 70% soft propolis extract, Bioremed, Romania.
	Scanning electronic microscopy (SEM), reversed-phase liquid chromatography (HPLC) with diode array detection, proliferation assay, and differentiation assay
	Not available
	Cell viability and adhesion level with human dental papilla cell line and differentiation assay by Alizarin Red staining.
	The cells cultured in normal culture condition (DMEM-F12 (Sigma-Aldrich) supplemented with 10% FCS (Hyclone), 1% Antibiotic-antimycotic (Sigma-Aldrich)
	n=3
	The shell-propolis-based biomaterial promoted and sustained human stem cells attachment, proliferation, and differentiation, presenting an important osteoinductive effect essential for the mineralized tissue reparation process.

	Ahi et al., 2019
	Turkey
	in vitro study
	Produce barrier membranes from biodegradable polymers, namely, PLLA and PCL, with an antibacterial feature promoted by propolis. 
	Guided tissue regeneration in periodontology
	Biodegradable polymer films
	Ethyl alcoholic extract
	Not informed
	Not available
	Not available
	Not available
	Antibiotic disk including 30 μgr chloramphenicol (C30) (HIMEDIA)
	n=5
	Propolis has a positive influence on the thermal, mechanical, and degradation properties of the blend films to achieve the required values for GTR. Also, films with propolis showed antibacterial activity against Gram (+) bacteria. 

	Bonadies et al., 2019
	Italy
	in vitro study
	The optimization of the electrospinning process to fabricate zein electrospun nanofibres (ZN) loaded with propolis (PZN).
	Tissue inflammation in the presence of oral lesions
	Electrospun fibers
	Hydroalcoholic solution
	Informed only the location Erbaflor, Italy
	Not available
	70% in 24h
	Not available
	Pure propolis
	n=20
	The zein nanofibers can guarantee a sustained release of propolis directly to the target, providing a more efficient solution for treatments based on the administration of 'one shot' of the active ingredient, minimizing side effects.

	Son et al., 2021
	Korea
	in vitro study
	The potential of propolis-embedded zeolite nanocomposites for dental implant application.
	Dental implants
	Propolis-embedded zeolite nanocomposites
	Aqueous extract
	Propolis extracts were purchased from Rapha Propolis Co., (Jeonju, Korea). 
	Fourier transform-infrared spectra (FT-IR)
	90% in 30 days
	MTT cell cytotoxicity assay
	PLA/PCL pellets containing propolis‐embedded zeolite nanocomposites
	Not informed
	Eluted propolis solution from PLA/PCL pellets showed significant antibacterial efficacy against C. albicans, S. mutans, and S. sobrinus. 




