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Polymeric clear aligners are gaining populﬁrlty in orthodontics due to o - Agsad montna Gt
their aesthetic appeal and comfort. In the oral c |ty’Mare exposed
to challenging conditions such as temperature fluctuatlons and saliva.
The material's mechanical properties strongly depend mperature
and fluid absorption. This work aims to investigate the effect of a
saline solution (0.9% NaCl) on the polyurethane-based materi I "Tera
Harz TC-85" using Dynamic Mechanical Analysis (DMA) The average
temperature of the oral cavity (34 °C) is close to the glass-to-rubber
fransltlon/(em,perature range of soaked samples, where property

degradation occurs.
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Figure 1. — Loss factor (glass to rubber transition peak)

METHOD R ENE

Aged 3 months @ RT
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Test specimens were fabricated using the DLP additive process

(Digital Light Processing) from the Tera Harz TC-85 resin. DMA was
performed in the temperature range from 20 °C to 88 °C. The 100
frequency was 1 Hz, and the amplitude was 10 ym. The monitored
parameters were storage modulus (E’), loss factor (tan ), and glass
transition temperature (7T,). Measurements were conducted in five
phases: immediately after production, after 3 months of ageing at
room temperature, after 5 days of soaking, after 10 days of soaking, -
and after 3 days of drying the material at room temperature.

RESULTS & DISCUSSION 20 30 10 50 60 70 80 90

Temperature [°C]

5 days in saline solution, 3 hoursdried at
RT

. 10 daysin saline solution

10 days in saline solution, 3 hoursdried at
n
RT

F [MPa

3 days dried at RT

Exposure of the material to saline solution led to a decrease in E’, tan Figure 2. — Storage modulus (stiffness)

0, and T, This indicates that the solution acts as a reversible ———E—————————————-——.——.———.——====__=__jpp__—_—_—_____—__es.=y

plasticiser. Saline solution molecules position themselves between CONCLUSION

macromolecules, increasing free volume and weakening , _ _ o

intermolecular bonds. No significant difference was found in the > Saline solution = reversible plasticiser for Tera Harz TC-85,
causing a reduction in stiffness and lowering T,

mechanical spectra between samples soaked for 5 and 10 days, > . _
suggesting saturation after 5 days. At 35 °C, the storage modulus (E') > GlassI to rubber transition occurs at 30-33 °C for saline-exposed
samples.

of soaked samples decreased by 59% compared to unexposed _ ]
samples. Soaking in saline solution shifts the T, peak for — 7 °C. » Oral cavity temperature (~34 °C) > T, of soaked samples =
mechanical degradation during clinical use

Properties were almost fully recovered after three hours of drying at , S ,
» Possible loss of orthodontic aligner effectiveness

room temperature. Further drying for 3 days at room temperature
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proves the reversibility of the soaking effect.
- Include in vivo testing for realistic performance assessment
- Compare 7-day vs. 14-day wearing protocols -> determine if
hydration kinetics support shorter replacement intervals
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