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ABSTRACT

	
Aims: The aim of this study is to carry out an integrative literature review seeking to evaluate the antifungal activity of trans-cinnamaldehyde (T-CIN) against fungal strains of interest to health.
Study design:  Review the literature in an integrative.
Methodology: The search was conducted in the Pubmed, Elsevier, and BVS databases, using the descriptors "Antifungal" OR "Antifungal Agents" OR "Antimycotic" OR "Antifungal Agents" AND "Cinnamaldehyde" OR "Cinnamaldehyde" AND "Trans-cinnamaldehyde" OR "trans-cinnamaldehyde" AND "antifungal activity" OR "antifungal activity", from 2015 to 2025, in English and Portuguese. A total of 139 articles were found and transferred to the Mendeley platform, and after removing duplicates, 105 articles remained. After applying the inclusion and exclusion criteria, 19 articles were selected for this study.
Results: T-CIN has been widely used in studies evaluating its antifungal activity against various species, with representatives of the Candida genus, especially Candida albicans, being the main microorganism studied. The compound exhibits antifungal activity at low concentrations, and its antibiofilm activity and effect on fungal cell morphology have been demonstrated in the studies. T-CIN has been explored in various pharmacological formulations, nanoparticles, and liposomes, aiming to improve its antifungal properties and clinical applications.
Conclusion: The antifungal effect of T-CIN is evidenced in the studies discussed, particularly against Candida albicans. Its properties can be enhanced when incorporated into formulations, making it a potential compound for the formulation of new drugs through further studies.
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1. INTRODUCTION

Invasive fungal infections (IFIs) exert a significant influence on morbidity and mortality, representing a growing threat [1]. Patients with catheters, those with acquired immunodeficiency syndrome, those using immunosuppressive agents, or those who extensively use specific antibiotics are the most vulnerable groups to IFIs due to their immunocompromised status [2]. In recent decades, the incidence of IFIs has increased dramatically. It is estimated that more than 150 million severe cases occur annually worldwide, causing approximately 2 million deaths per year [3,4]. Mortality rates can reach 40%, with 90% of these fatal cases caused by species of the genera Candida, Cryptococcus, and Aspergillus, making IFIs an increasingly serious global threat [2,4]. Antimicrobial therapy has revolutionized the treatment of fungal infections, but its overuse and inappropriate use, coupled with the limited number of drugs available for clinical use, have led to the emergence of increased resistance to antifungal drugs [5]. Fungal isolates resistant to clinically used antifungals are the main barrier driving the need for research and development of new drugs for the treatment of invasive fungal diseases [1,6]. Medicinal plants are a valuable resource for maintaining and promoting human health. Essential oils (EOs) are volatile compounds extracted from plant species through physical processes, containing substances with biological activity in varying concentrations [7]. The antimicrobial activity associated with EOs depends on their chemical composition and is commonly associated with their major compound. Among medicinal plants, the Cinnamomum genus stands out, with approximately 250 species worldwide [8]. The essential oil extracted from the bark of species within this genus has as its primary constituent trans-cinnamaldehyde, the compound responsible for cinnamon's characteristic flavor and odor [9]. Trans-cinnamaldehyde has broad therapeutic potential, exhibiting diverse therapeutic activities, with its effective antifungal properties highlighted in the literature [10]. Thus, the objective of this work was to carry out an integrative review to analyze the antifungal potential of trans-cinnamaldehyde.

2.  methodology 

An integrative literature review was conducted on the antifungal effect of trans-cinnamaldehyde. The databases used were BVS (Virtual Health Library), PubMed, and Elsevier. The search strategy was based on the work of several leading researchers, aiming to synthesize data from different studies, conducting a thorough analysis of the topic addressed, using search criteria and study selection methods. To this end, the descriptors used were: "Antifungal" OR "Antifungal Agents" OR "Antimycotic" OR "Antifungal Agents" AND "Cinnamaldehyde" OR "Cinnamaldehyde" AND "Trans-cinnamaldehyde" OR "trans-cinnamaldehyde" AND "antifungal activity" OR "antifungal activity." These terms could appear in the title, abstract, or main subject of various articles. First, studies were selected by title, excluding those that were clearly unrelated to the review topic. Only articles published between 2015 and 2025 addressing the antifungal effect of trans-cinnamaldehyde, published in Portuguese and English, were selected for this study. Articles that did not address analyses related to the antifungal effect of trans-cinnamaldehyde or that did not address fungal species of medical interest were excluded from this review. After using the search engine and identifying the articles, the studies were selected according to the guiding questions and inclusion criteria previously defined. All studies identified through the search strategy were initially assessed by analyzing their titles and abstracts. In cases where the titles and abstracts were insufficient to define the initial selection analysis, the study was then read in full. “With this in mind, the integrative review process proceeded through a succession of steps, consisting of six phases: (1) identification of the topic and selection of the research question; (2) establishment of inclusion and exclusion criteria; (3) identification of pre-selected and selected studies; (4) categorization of selected studies; (5) analysis and interpretation of results; and (6) presentation of the review/knowledge synthesis.” Figure 1 graphically shows an overview of the integrative review selection process.

3. results and discussion

[bookmark: _Hlk217904857]This section describes the main results obtained in the studies selected for this integrative review, as described in Table 1. 139 studies were identified in the database search. Initially, 34 duplicates and two studies that were not fully available were excluded, leaving 103 studies. After analyzing the titles and abstracts, 84 were excluded because they did not meet the inclusion criteria. Finally, 19 studies were subjected to eligibility assessment through a complete reading of the studies, and no work was removed after this stage. A total of 19 studies were included (Fig. 1), and the following results are obtained from the analysis of this set. The antifungal effects of trans-cinnamaldehyde were evaluated against different strains and species, including Candida albicans, azole-resistant and non-azole-resistant Candida glabrata, Candida lusitaniae, Candida auris, Candida dubliniensis, Candida tropicalis, Candida krusei, Candida parapsilosilosis, Candida rugosa, Cryptococcus neoformans, Trichophyton mentagrophytes, Microsporum gypseum, Microsporum canis, Aspergillus niger, Scopulariopsis brevicaulis, and Trichophyton violaceum. The genus Candida was the main target of studies, especially C. albicans.
Records identified from databases searching 
(n = 139)
- PubMed = 20
- Elsevier = 53
- BVS = 66

Records removed before screening:
Duplicate records removed (n = 34)
Records removed for other reasons (not available in full) (n = 2)
Records screened based on title and abstract (n = 103)
Records excluded (n =84)

[bookmark: _Hlk211673901][bookmark: _Hlk211673902]- Studies that do not evaluate the antifungal activity of cinnamaldehyde (n= 24)
- Studies evaluating antifungal activity in fungal species of non-medical interest (n=56)
-  Review studies (n = 3)
- Theses and dissertations (n = 1)
Records screened based on full-text (n = 19)
Reports excluded (n =0)

Studies that do not specify which part of the plant the oil was extracted from and does not provide the chemical composition (n= 0)
Studies included in review
(n = 19)

Identification of studies via databases and registers
Identification
Screening

Included

Fig. 1. Flowchart of the methodological steps 
Source: Prepared by the authors (2025).






Table 1- REVIEWED STUDY OF The antifungal effects of trans-cinnamaldehyde on different strains and species 



	Author/Year

	Objective
	[bookmark: _Hlk217904299]Methodology
	Microorganisms evaluated

	[bookmark: _Hlk217904322]Main findings

	Khan, Mohd Sajjad Ahmad, 2024
	Investigated the anti-cryptococcal potential of certain essential oils (EOs)/compounds alone and in combination with fluconazole

	In vitro study. Disc diffusion method and minimum inhibitory concentration (MIC) by broth microdilution method
	Two strains of C. neoformans

	Cinnamaldehyde showed a maximum inhibition zone of 48.33 mm, obtaining a MIC of 100 µg/mL. Cinnamaldehyde showed the strongest synergy with fluconazole against CN, reducing their MICs by up to 32-fold.

	Rizzo, Silvia et al., 2023
	To create a delivery system for cinnamaldehyde using PLGA microparticles (CIN-MPs) and compare the antifungal activity of transported and free cinnamaldehyde, particularly against antibiotic-resistant strains of Candida spp.
	In vitro study. MIC by broth microdilution method

	Two C. albicans strains and two C. glabrata strains (For both species, one sensitive and one resistant to azoles)

	Cinnamaldehyde presented MIC ranging from 350 to 500 µg/mL, while transported cinnamaldehyde presented values ​​of 200 to 450 µg/mL. It was identified that transported cinnamaldehyde increased the antifungal effects of the product, particularly in relation to resistant C. albicans.


	[bookmark: _Hlk201331967]Saracino, Ilaria Maria et al., 2022
	To test in vitro the antifungal activity and potential synergistic effect of five pure essential oil compounds: cinnamaldehyde, β-pinene, limonene, eucalyptol, and eugenol
	In vitro study. Disc diffusion method and MIC by broth microdilution method

	18 Candida strains (15 C. albicans, 2 C. glabrata, and 1 C. lusitaniae) derived from a culture collection of vaginal clinical strains

	Cinnamaldehyde presented the best results, inhibiting all Candida strains and showing a highly additive effect with eugenol. The mean zone of inhibition (IZ) for cinnamaldehyde, MIC, and MFC were 69 mm, 40.95 mg/L, and 109.26 mg/L, respectively. No viable cells were identified after a 4-hour period.

	[bookmark: _Hlk198127710]Qureshi, Kamal A. et al., 2022
	To evaluate in vitro the antifungal activity of a cinnamaldehyde-based self-emulsifying drug

	In vitro study. Disc diffusion method; MIC and MFC by broth microdilution method; and antibiofilm activity by crystal violet

	One strain of C. albicans (ATCC10231) and one strain of A. niger (ATCC 6275)

	C. albicans and A. niger demonstrated high susceptibility, with an inhibition zone diameter of 35 and 34 mm, respectively, at a dose of 20 µL/disc. Both strains had an MIC of 1.56 µL/mL and a MFC of 3.125 µL/mL. Both strains had a minimum biofilm inhibitory concentration (MBIC) of 3.125 µL/mL and a minimum biofilm eradication concentration (MBEC) of 6.25 µL/mL.


	Alves, Danielle da Nóbrega et al., 2021
	The pharmaceutical formulation (orobase ointment) containing cinnamaldehyde was evaluated for in vitro antifungal activity and toxicity in keratinized oral mucosa of rats
	In vitro study. Agar diffusion method using well drilling technique

	One strain of C. albicans

	There was no statistical difference between the positive control (miconazole) and the ointment with a concentration of 200 µg/mL of Cinnamaldehyde. Statistical difference in relation to the control began at the concentration of 300 µg/mL, with no difference between the concentrations of 300 and 700 µg/mL.

	Michalczyk, Alicja; Ostrowska; Paulina, 2021
	To evaluate the efficacy of selected commercial essential oils against fungal strains that cause skin diseases in animals and humans. To determine the chemical composition (GC-MS analysis) of the oils with the highest activity and specify the minimum inhibitory concentration (MIC) and minimum fungicidal concentration (MFC) for their main components
	In vitro. MIC by agar diffusion method
	Four strains of dermatophyte fungi: T. mentagrophytes, M. gypseum, M. canis, and T. violaceum. In addition to two strains of mold fungus: S. brevicaulis, and A. niger.
	Cinnamaldehyde presented the best results against dermatophyte fungi, with results of 0.039 - 1.25 µg/mL (MIC) and 0.079 - 1.25 µg/mL (MFC), these values ​​being several times lower than those found for the essential oil in which this is the major compound.


	Miranda-Cadena, Katherine et al., 2021
	To develop and characterize nanoparticles based on cinnamaldehyde liposomes and evaluate the in vitro antifungal activity of liposomes with phytocompounds
	In vitro. MIC by broth microdilution method
	Eight clinical strains of C. albicans, in addition strains of C. auris, C. dubliniensis, C. tropicalis, and C. albicans with high biofilm production, being one strain of each
	Nanoparticles loaded with trans-cinnamaldehyde maintained their activity against Candida species with an inhibitory concentration equivalent to the non-encapsulated compound (64µg/mL).


	
Neelabh; Singh, Karuna, 2020
	
To determine the antifungal activity of cinnamaldehyde against the pathogenic yeast C. neoformans var. grubii

	
In vitro. Antifungal activity by disk diffusion method and MIC by broth microdilution method. Determination of minimum fungicidal concentration (MFC) by flow cytometry.
	
Three strains of C. neoformans var. grubii

	
In the agar diffusion test, cinnamaldehyde (262.5 mg/mL) inhibited all strains tested. The minimum inhibitory concentration ranged from 0.683 mg/mL to 1.367 mg/mL. The minimum fungicidal concentration was 0.820 mg/mL.

	[bookmark: _Hlk201331979]Alves, Danielle da Nóbrega et al., 2020
	To determine the antifungal activity of cinnamaldehyde against different Candida spp. and its potential mechanisms of action

	In vitro. MIC and MFC by broth microdilution method. Evaluation of the effect of cinnamaldehyde on fungal micromorphology by melted rice agar method. Effect of the compound against mixed-species biofilm by microdilution protocol.
	Two strains of C. albicans, two of C. krusei, one of C. tropicalis and one of C. glabrata

	The MIC and MFC values ​​of cinnamaldehyde ranged from 18.91 to 37.83 µM. Treatment with cinnamaldehyde caused impaired cell development, with rare pseudohyphae and absence of chlamydospores. The compound reduced biofilm by 65.52% to 33.75% at low concentrations (378.3–151.3 µM).


	[bookmark: _Hlk201331995]Liu, Juanjuan et al., 2020
	To evaluate the antifungal activities of five traditional herbal monomers, both individually and in combination

	In vitro. MIC and MFC by broth microdilution method. Assessment of β-glucan and chitin exposure by unmasking assay

	One strain of C. albicans and another of C. auris

	Cinnamaldehyde alone presented the highest MIC values, 50 mg/mL and 100 mg/mL, for C. auris and C. albicans, respectively. A synergistic action of cinnamaldehyde with other compounds was identified, reducing its MIC by up to 8-fold. Cinnamaldehyde was the isolated compound with the greatest potential for cell wall remodeling and exposure of β-glucan and chitin compared to its combinations.

	Ying, Li et al., 2019
	To evaluate the antifungal activity of trans-cinnamaldehyde (TCIN) against C. albicans and its effects on its virulence

	In vitro. MIC by broth microdilution method. Proliferation inhibition test, time-dependent elimination kinetics. Adhesion and biofilm formation assay. Serial passage assay for resistance induction

	Two strains of C. albicans, one of C. tropicalis, C. glabrata, and C. parapsilosilosis. In addition, two of azole-resistant C. albicans, and two others strains with mutations in the efflux pump

	TCIN had a MIC of 64 mg/mL for C. albicans, C. tropicalis, and C. glabrata, while for C. parapsilosis it had a MIC of 32 mg/mL. For C. albicans, TCIN was able to retard proliferation at low concentrations (8 to 32 mg/mL), while the MIC was able to inhibit cell growth. TCIN was able to inhibit C. albicans adhesion in a dose-dependent manner, in addition to inhibiting hyphal formation starting at a concentration of 32 mg/mL. 32 mg/mL was able to inhibit approximately 50% of C. albicans biofilm.

	Ludwig, A. et al., 2019
	To evaluate the inhibitory capacity of TCIN and other essential oil components against C. rugosa
	In vitro. MIC by broth microdilution method

	Fifteen clinical samples of C. rugosa

	Among the compounds tested, TCIN presented the best results, with MIC ranging from 40 to 160 mg/mL.


	De Fátima Souto Maior, Laura et al., 2019
	To evaluate the antifungal activity of TCIN and its effect on biofilm formed on tissue conditioner

	In vitro. MIC and MFC by broth microdilution method. Evaluation of mechanism of action (sorbitol/esgosterol). Biofilm formation and adhesion assay on a tissue conditioner
	One strain of C. albicans

	TCIN had a MIC of 156 µg/mL and was able to act directly on the cell wall and membrane permeability of C. albicans using the sorbitol and ergosterol assay. TCIN incorporated into the tissue conditioner was able to completely inhibit the biofilm at concentrations of 10% to 40%. Concentrations below 5% did not show significant inhibitory effects.

	Kim, Jaegoo et al., 2018
	To evaluate the antifungal activity of different isolated compounds

	In vitro. By broth microdilution test

	Two strains of C. albicans (KCTC7965 and KACC30071), one of C. tropicalis (KCTC17762), one of C. parapsilosis (KACC45480) and one of C. glabrata (KCTC7219)
	T-CIN showed broader activity against the tested strains after 24 h (100 µg/mL), but had reduced activity after 72 h.


	Feyaerts, Adam F. et al. (2017)
	To evaluate the antifungal activity of essential oils and their components
	In vitro. MIC and MFC by vapor phase mediated assay

	One strain of C. albicans SC5314 and one of C. glabrata 2001

	T-CIN showed MIC and CFM of 0.016 µg/mL for both strains.


	Khan, Shahper N. et al., (2017)
	To evaluate the antibiofilm effect of TCIN encapsulated in multilamellar liposomes against C. albicans

	In vitro. MIC by broth microdilution method, adhesion, and biofilm formation assay

	One strain of C. albicans

	TCIN presented a MIC of 550 mg/mL, while its encapsulated form (ML-TCIN) was more sensitive, with a MIC of 240 mg/mL. For the crystal violet methodology, ML-TCIN at a concentration of 300 mg/mL reduced C. albicans biofilm formation by 81% and 83% for 24 and 48 hours, while the same concentration by the tetrazole salt reduction methodology demonstrated a reduction of 55% and 68% for 24 and 48 hours.


	Ramasamy, MohankandhAsamy; Lee, Jin-Hyung; Lee, Jintae, (2017)
	To evaluate the antifungal and antibiofilm effect of TCIN-coated gold nanoparticles (CGNPs) against C. albicans

	In vitro. MIC by broth microdilution method, adhesion, and biofilm formation assay.

	One strain of C. albicans

	TCIN presented an MIC almost twice as high as CGNPs against C. albicans. CGNPs at a concentration of 0.01% was able to inhibit 93% of the biofilm.


	[bookmark: _Hlk201332011]Pootong, Anek; Norrapon G, Benja; Cowawint, Aweewat, Suwanna., (2017)
	To evaluate the antifungal activity of TCIN against the growth and virulence factors of C. albicans

	In vitro. Antifungal activity by disk diffusion method. MIC and MFC by broth dilution method. Kill curve analysis. Germ tube formation assessment by crystal violet. Inhibition of adhesion to oral cells. Assessment of action on proteinases and phospholipases.

	20 clinical strains and 2 reference strains of C. albicans

	A zone of inhibition of 60 mm was observed with TCIN at a concentration of 5 mg per disc. The MIC and MFC against C. albicans were 125 mg/mL. The ability of TCIN to eliminate C. albicans is dose-dependent. After 12 hours of incubation, the MIC of TCIN was able to affect the cell viability of 99.9% of the initial inoculum. TCIN was able to interfere with the germ tube formation of C. albicans, and the control, 31.25 μg/mL and 62.5 μg/mL of TCIN reduced germ tube formation from an OD570 of 0.45 to 0.30 and 0.18, respectively. Cell adhesion was reduced with TCIN treatment. The mean number of adhered cells without treatment was 226, a value that decreased to 68 and 17 at concentrations of 31.25 μg/mL and 62.5 μg/mL, respectively. Enzyme activity (AZ) was also reduced by TCIN treatment. AZ without TCIN treatment was 2.17 for proteinases and 1.98 for phospholipases. TCIN reduced AZ to 1.92 and 1.45 for proteinases and 1.65 and 1.40 for phospholipase at concentrations of 31.25 μg/mL and 62.5 μg/mL, respectively.


	Homa, Mónika et al., (2015)
	To evaluate the antifungal effect of nine essential oils and their main constituents against species of the genus Fusarium that cause keratomycosis in humans

	In vitro. MIC by broth microdilution method. Drug interaction test by Checkboard methodology

	18 species of the genus Fusarium

	Cinnamomum zeylanicum Blume essential oil was the most effective among those studied, with MICs ranging from 31.5 to 500 µg/mL. Its main compound, TCIN, showed similar antifungal activity, with MICs ranging from 32.8 to 262.5 µg/mL. Synergism between TCIN and natamycin was identified for one of the strains tested (FICI 0.28). No interaction was observed in the others. Although no interaction was evidenced, increased inhibition of fungal growth was observed when combined. Treatment with TCIN at a concentration of 0.015 µg/mL led to an increase in the number of necrotic conidia with increasing incubation time. After 16 hours of treatment, 51% of the conidia showed necrosis. Germination was also affected by TCIN treatment. Untreated samples showed germination rates of 49% after 16 hours of incubation, while samples treated with TCIN showed a reduction, with rates of 15.6% after the same incubation period.




3.1 Antifungal potential of T-CIN in the genus Candida
3.1.1 Antifungal potential of T-CIN in the genus Candida

Candida spp. belongs to the few fungal genera capable of causing disease in humans. In recent decades, human infections caused by the Candida genus have increased, with C. albicans, a microorganism commonly associated with superficial infection but capable of causing serious systemic infections, being the most frequently associated species [11,12]. The results of this research reflected the prominent role of C. albicans, as it is the most scientifically studied species, presented in fourteen different studies. The antifungal activity of T-CIN against 15 different strains of C. albicans showed a MIC of 40.95 mg/L and an MFC of 81.9 mg/L, confirming its fungicidal effect [12]. Other studies have identified similar results [13,14,15,16,17,18,19,20,21]. T-CIN was effective against planktonic cells of all species studied for the genus Candida, as well as against their formed biofilms [15]. It was identified that T-CIN is capable of increasing the expression of Dpp3 in a dose-dependent manner, a protein responsible for stimulating the production of farnesol, which in turn is capable of inhibiting the transition from the yeast form to hypha, hindering biofilm development [16].

The effect of T-CIN on the adhesion process of C. albicans was evaluated, concluding that concentrations of 16, 32, 64 and 128 µg/mL were able to inhibit 15%, 55%, 85% and almost 100%, respectively [16]. Similar results were found using a concentration of 32 µg/mL [21].

3.1.2 Synergistic potential of T-CIN

T-CIN has been evaluated against C. albicans in combination with antibiotics and other molecules with antifungal potential. One study demonstrated the remarkable additive potential of T-CIN combined with eugenol (FIC 0.625) [12], Berberine (FIC 0.313), Palmatine (FIC 0.5), and Jatrorrhizine (FIC 0.313) have also been described as having a synergistic effect with T-CIN [14]. Against C. auris, the synergistic effect of T-CIN was identified with Palmatine (FIC 0.5). Various studies have evaluated the total viable cell count (TVCC) over time. For C. albicans, T-CIN maintained the TVCC after a two-hour period, but after four hours, no cells were viable. No viable cells were identified with the combination of T-CIN and eugenol after 90 minutes [12].

3.1.3 Action of T-CIN on fungal cell structure
The main mechanism of action of T-CIN is likely linked to its effect on the fungal cell membrane, since its MIC increases in the presence of free ergosterol [13,18]. The action of T-CIN on the cell wall of C. albicans fungal cells differs in the literature. One study found no change in MIC in the presence of sorbitol [13], while another showed greater susceptibility in the presence of the osmotic protector [18], indicating the compound's action on the cell wall. Studies demonstrate that treatment with T-CIN alters fungal cell development, decreasing the expression of hyphae and pseudohyphae [13,16], in addition to inhibiting germ tube formation in a dose-dependent manner [21]. T-CIN is also described with the potential to reduce the activity of proteinases and phospholipases in C. albicans [21] and to alter the synthesis or transport of β-glucan or chitin present in the cell wall of C. albicans [14].

3.1.4 Incorporation of T-CIN into particles and formulations

Although the broad antifungal effect is reported in the literature, the pure T-CIN molecule has limitations, such as high volatility, rapid degradation, limited bioavailability, low solubility, and irritant effect [22,23]. Five studies sought to overcome these difficulties by incorporating T-CIN into different formulations. Two different studies sought liposome formulations incorporating T-CIN, with positive results for antifungal activity, demonstrating improved antifungal effect against C. albicans, reducing the MIC by half when compared to the isolated compound [22], and maintaining the same MIC for clinical strains of C. auris, C. dubliniensis, and C. tropicalis [24]. Self-emulsifying drug formulations based on cinnamaldehyde also demonstrated low concentrations for C. albicans, but without comparison with the compound alone [25]. Prophylactic antifungal therapies have been frequently used in recent decades, favoring the emergence of drug-resistant clinical strains [26]. Thus, mechanisms to enhance the action of T-CIN have been studied against Candida species resistant to azole drugs. Better antifungal activity of T-CIN incorporated into PLGA microparticles was demonstrated against resistant strains of C. albicans and C. glabrata [27], and studies indicate a low potential for strains to develop resistance to T-CIN [16]. The incorporation of T-CIN into formulations for topical use in fungal infections remains little explored in the literature. For the treatment of mycoses affecting the oral cavity, an ointment containing T-CIN was formulated [15]. The ointment showed antifungal effect against C. albicans, with no significant difference compared to miconazole at a concentration of 200 µg/mL. The non-toxicity of the formulation was determined in four different models. T-CIN, when incorporated into a tissue conditioner used as an alternative therapy in cases of prosthetic stomatitis, demonstrated that concentrations between 10% and 40% are capable of completely inhibiting the biofilm within 24 and 48 hours, showing no statistically significant differences between them [18].

3.2 Antifungal potential of T-CIN in other fungal genera

T-CIN has been evaluated as a potential strategy to combat infections caused by the species C. neoformans, demonstrating a synergistic effect when used with fluconazole (FICI 0.156) [28]. The treatment promoted alterations in the fungal cell, such as loss of cell wall integrity, disruption of the cell membrane, and abnormal distribution of polysaccharides, leading to organelle disruption [28,29]. Species of the genera Trichophyton, Microsporum, and Fusarium were susceptible to T-CIN, where the treatment delayed or inhibited conidial germination, reduced metabolic activity, and spore necrosis [30,31]. 

4. Conclusion

The data collected suggests that trans-cinnamaldehyde has an effective antifungal effect and can be used as a complementary strategy to other natural compounds with similar effects or incorporated into formulations to enhance its action. Despite its proven antifungal effect, in vitro studies are still limited, and further laboratory and clinical investigations are needed to clarify the role of trans-cinnamaldehyde in combating fungal infections.
[bookmark: _GoBack]
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