
Figure 3 - Dissolution times, in minutes, of
the orodispersible films impregnated with
different postbiotcs.

Figure 4 - Contact angles of the
orodispersible films impregnated with
different postbiotcs.

Figure 5 - pH values of the orodispersible
films impregnated with different postbiotcs.

Figure 6 - Citotoxicity values, based on the
percentage of cell viability, of the
orodispersible films impregnated with
different postbiotcs.

Figure 7 - Growth curve of Streptococcus mutans in
co-culture with a postbiotic obtained from
Lactobacillus plantarum in different concentrations.

Figure 8 - CFU of Streptococcus mutans in co-culture
with different postbiotic solutions obtained from
Lactobacillus plantarum and L. paracasei over a
period of 4 hours.

Figure 9 - Minimal inhibitory volume of the different
postbiotics obtained from L. plantarum and L.
paracasei co-cultured with S. mutans in different
concentrations.

Figure 10 - Percentage of biofilm inhibition of S.
mutans of the different postbiotics in different
concentrations, co-cultured with S. mutans.

INTRODUCTION
 Dental caries represents the most predominant infection
worldwide among oral diseases, with more than 3.5 billion
people experiencing it at least once in their lifetime. (1)
Oral health is highly dependent on the equilibrium of the oral
microbiota. Such microbiota, when balanced, has the function
of protecting the oral cavity. (2) However, oral diseases, namely
caries, appear when this community shifts and dysbiosis
happens. (3) In dysbiosis, some members of the microbiota start
an overgrowth process that originates the formation of biofilms.
 The main bacteria found in dental biofilms are Streptococcus,
Actinomyces, Prevotella, Porphyromonas, Tannerella, and
Fusobacterium spp. (2)  Notably, bacteria in biofilm are usually
more resistant than in the planktonic state.
Recent studies have been focusing on preventive treatments
capable of re-establishing the oralbiota equilibrium and
modulating the microbiome. (2) 

METHODOLOGY
Lactiplantibacillus plantarum and
Lacticaseibacillus paracasei were grown in
MRS broth, centrifuged and filtered after
48h.  The postbiotics obtained, CSF (cell-free
supernatant), were diluted to different
concentrations and co-incubated with
Streptococcus mutans. The antimicrobial
activity was assessed by plate counting.
Additionally, the minimal inhibitory
concentration and the time needed for S.
mutans inhibition were evaluated.
Antibiofilm capacity was determined by the
crystal violet method. Finally, an
orodispersible film based on polymers and
plasticizers was developed to serve as an
administration vehicle.

CONCLUSION
1- This study offered an overview of the potential of postbiotics to prevent oral dysbiosis,
focusing on their antimicrobial and anti-biofilm activity. 
2- The postbiotics showed antimicrobial action against S. mutans.
3- Orodispersible films with postbiotics from L. plantarum and L. paracasei displayed
antibiofilm  activity against S. mutans biofilm.
4- The impregnation of postbiotics changed the physical characteristics of the orodispersifle
films, even though it has not precluded its use.
Given the obtained results, orodispersible films impregnated with postbiotics should be
considered as a potential alternative to target oral dysbiosis.

RESULTS
It was noted that there was no significant difference in the dissolution times of the 3 conditions
tests (Figure 3), with all values being higher than 20min. After this, the pH was measured
(Figure 5) and it could be observed that it dropped from 4,33 to 3,86 after impregnation with the
postbiotics of L. plantarum (p<0,01). However, when compared to the orodispersible film with
postbiotics from L. paracasei, it was noted a pH value of 4,58 which is significantly higher than
with the postbiotic from L. plantarum (p<0,001).
The values for the contact angle can be observed in Figure 4. When compared to the control
(54,6º), the orodispersible films of postbiotics from L. plantarum and from both bacteria are
considerably different (39,7º, p<0,001 and 44,7º, p<0,01, respectively), meaning the
orodispersible films increased their hidrophilicity after being impregnated with these
postbioitcs.
Another important factor considered was the film citotoxicity (Figure 6), although there was no
citotoxicity noted in any of the conditions tested, all the orodispersible films with postbiotics
had significantly lower viable cells after a 24 hour incubation period (p<0,05). 
Regarding the antimicrobial activity towards S. mutans, several assays were performed. 
Firstly, it was observed that the growth rate of the microrganism was significantly different in
the presence of the postbiotic from L. plantarum (p<0,01) (Figure 7). In the same way, the time-
kill assay (Figure 8) performed with the different postbiotics demonstrated that after 2 hours
the amount of S. mutans present in the sample drops significanlty (p<0,05). 
Interestingly, when evaluating the minimal inhibitory volume (Figure 9) it was noted that a
concentration of 10%(v/v) reduced significantly the growth of S. mutans overnight (p<0,01). 
Lastly, it is important to note that the postbiotics tested demonstrated antibiofilm capacity,
(Figure 10), reaching almost 80% of biofilm inhibition in postbiotic concentrations higher than
60%. 
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Figure 2 - Mechanism of action of probiotics and postbiotics.
Postbiotics are product metabolites of probiotics, obtained after a cycle
of centrifugation and a step of filtration with a membrane. They exert
their functions as adjuvants of human health by different
mechanisms, such as promoting homeostasis of oral microbiota,
disrupting biofilm, and modulating the immune and inflammatory
response. Probiotics also compete for nutrients and binding sites,
which helps decrease pathobiont levels and produce molecules with
antimicrobial effects. Notably, postbiotics also show antimicrobial
effects, since they disrupt bacterial cell walls.  

  Taking this into consideration, probiotics, prebiotics, and
postbiotics are promising strategies, considering consumer
awareness of health as well. (1)
Probiotics can have a positive effect on the microflora, (4)
control the inflammatory response, (5) modulate the innate and
adaptative immune response, and inhibit the production of
cytokines by pathogens. (2)
Recently, more research has been focusing on the functions of
cell-free supernatants, especially to circumvent the
disadvantages and limitations of probiotic use. (6, 7) Postbiotics
are described as inactivated microorganisms or their cell
components and metabolites, that promote health when
administered. (5, 7)
The impregnation of ODF with probiotics or postbiotics should
be considered as a potential alternative to target oral dysbiosis,
aiming to prevent oral diseases, such as caries or periodontitis,
as well as for its antibiofilm capacity, reducing not only the
virulence of common oral pathobionts, but also the risk of
acquiring antibiotic resistance genes.

 Figure 1 -  Oral dysbiosis is the main factor contributing to the appearance of oral
diseases. The current treatment is based on the removal of dental plaque, scaling
and root planning for periodontitis, and cavity removal for caries.  Recently, novel
strategies have been gaining attention, namely the use of probiotics, prebiotics,
and postbiotics. Several studies correlated the efficiency of these methods with the
administration vehicles. Notably, dairy products are the least effective vehicles, and
orodispersible films  is the most effective. 
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