Evaluation of Microplastics Generation During Simulated Toothbrushing
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Routine toothbrushing has been identified as a possible source of microplastic

generation. The ingestion and adsorption of microplastics may lead to endocrine- Assessment of Bristle Degradation via Scanning Electron Microscopy (SEM): Assessing microplastic generation from children’s dental products
disrupting chemical (EDC) activity. * Because children’s toothbrush bristles are typically softer, we hypothesize that
Methodology Plastic they will exhibit greater microplastic release relative to adult toothbrushes,
Medium Soft consistent with prior observations that softer bristles degrade more readily

than harder bristles

 We expect children’s toothpastes to contribute more significantly to
microplastic generation, as they often contain synthetic beads (e.g., Crest
Sparkle Fun)

1. Sample Selection:
Conventional and biodegradable brushes of soft and medium bristle hardness
will be tested.

) (- )
Conventional: Biodegradable:
kCoIgate Soft/Medium \Vivago Bamboo Medium Impllcatlons

J

2. Toothbrushing Simulation Apparatus:
To simulate brushing, a controlled number of cycles was completed on the below
brushing apparatus at the equivalent of 1 year of brushing- about 10,00 cycles.
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Public Health:

Quantifying microplastic release during toothbrushing and distinguishing
contributions from bristle degradation and toothpaste-derived polymers will
provide insight into potential exposure pathways associated with routine oral
hygiene. This is particularly relevant for children, who may experience elevated
exposure due to softer bristle materials and the use of bead-containing
toothpastes. These data will support improved risk assessment of long-term health
effects, including potential endocrine system disruption.

. References

teeth are mounted onto the

1. Solleiro-Villavicencio H, et al. The detrimental effect of microplastics on critical periods of development in the neuroendocrine system. Birth Defects Research. 2020; 112:

apparatus. Rinse water and used bristles are 1326-1340. https://doi.org/10.1002/bdr2.1776
. . 2. Cheng Fang, et al. Raman imaging to identify microplastics released from toothbrushes: algorithms and particle analysis, Environmental Pollution, Volume 337, 2023, 122510,
used for analysis of bristle SN Ooeoraat sine Y IETop & P Y
degradation. 3. G.B Protyusha, et al. Microplastics in oral healthcare products (OHPs) and their environmental health risks and mitigation measures, Environmental Pollution, Volume 343,

2024,123118, ISSN 0269-7491, https://doi.org/10.1016/j.envpol.2023.123118.

4. Kataria, N., Yaday, S., Garg, V.K. et al. Occurrence, transport, and toxicity of microplastics in tropical food chains: perspectives view and way forward. Environ Geochem Health
46, 98 (2024). https://doi.org/10.1007/s10653-024-01862-2

5. Utsa Saha, et al. The unseen perils of oral-care products generated micro/nanoplastics on human health

6. Mitchell, Stuart. “Why Do Toothbrush Bristles Harden over Time?” EAG Laboratories, 19 June 2020, www.eag.com/app-note/why-do-toothbrush-bristles-harden-over-time/
7. Monteiro, Bruna, et al. “Surface Roughness of Composite Resins after Simulated Toothbrushing with Different Dentifrices.” Journal of international oral health : JIOH vol. 7,7

New

3. Microplastic Analysis:

" =
£ \ (2015): 1-5.
B % 8. Selvaraj, Vidhya, et al. “Exploring the Sources and Routes of Micro- and Nanoplastics from Dental Products and Materials: Their Impact on Human Health - a Systematic
/ z 50 t‘ Review.” Next Research, vol. 2, no. 4, Dec. 2025, p. 100925, https://doi.org/10.1016/j.nexres.2025.100925. Accessed 19 Mar. 2026.
w S
‘ e Acknowledgements
Thermal Gravimetric Tomporature
/ ’ | | | I Analysis (TGA)
' L= » ~ Collect and analyze data -
| O UF Herbert Wertheim College of Engineering
[ — ’ m .
. | -\ - UF College of Dentistry
2 N | | | "‘
Toothbrush bristles (| Stoppel Lab Members
extracted and collected ; . |

| | : | - BES T BioRender

Fourier-Transf | a v 20 ym A7 20 ym X . B - -

Mivared Speciroscopy S — —_— f - National Institutes of Health
(FTIR) T Turning Discovery Into Health

Bristles collected before and after toothbrushing can be analyzed using FTIR to

identify microplastic polymer composition based on characteristic bond Office ofResearch
vibrations and TGA to evaluate bristle degradation by comparing the residual .
inorganic material between pre- and post-toothbrushing samples. College of Dentistry
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