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Introduction

This study evaluated the dimensional accuracy and stability of dental models made with “Kairos 3D ReCycled PET,” a filament produced from
recycled plastic bottles. The workflow included selecting digital models, 3D printing, and thermoforming orthodontic retainers.

Patients who had completed orthodontic treatment were selected, and their final digital impressions (STL or PLY) were printed using the specialized
filament developed by Kairos 3D Technology Solutions, which also optimized printing parameters and handled post-processing.

The printed models were first scanned to record their original geometry, then used to create retainers through thermoforming. After this process, a
second scan was performed to compare the models before and after thermoforming, assessing their dimensional stability.

Methods

From the pre-thermoforming scans, only the dental elements were selected to generate a new analysis model (Fig.2) This was superimposed with the
post-thermoforming model using an optimized algorithm for surface and normal alignment (Fig.3) The Root Mean Square Error (RMSE), as described
by Kim et al. (2017), and the maximum deviation (“max”) between the two models were calculated. Non-normally distributed data were analyzed with
descriptive statistics (median and interquartile range) (Tab.1).

Results

The mean RMSE was 0.092 mm, with an average maximum deviation of 0.49 mm and a peak of 0.68 mm. Dimensional discrepancies were below 0.2
mm.

Discussion & Conclusion

The proposed process represents a promising circular economy model in dentistry, reducing environmental impact produce orthodntic study models. The
digital-additive workflow confirms the potential of "Kaires 3D ReCycled PET", while further studies are needed to fully express its capabilities.
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