PROTOCOL: 

To investigate the color changes caused by fruit juices in primary teeth, mulberry, pomegranate, and orange juices — commonly consumed by children and preferred by parents as healthy options — were selected. Two different toothpastes one fluoridated and one non-fluoridated were used to examine whether toothbrushing influences the discoloration caused by these beverages. The list of
materials used is provided in the Table of Materials. The study was conducted in accordance with the approval of the institutional Human Research Ethics Committee of the University of Health Sciences. (2025/4, Decision No: 4/24)

1. Selection of sample primary teeth

1.1. Perform an a priori statistical power analysis to determine the required sample size for the study.
1.2. Collect a total of 80 sound primary teeth extracted due to trauma, orthodontic reasons, or excessive mobility related to natural exfoliation, assigning 20 specimens to each fruit juice group and the control group.  (Using follow diagram may be good for this sentence.)
[Place Figure 1 here].

1.3. Remove any remaining gingival tissue and debris from the teeth using a periodontal scaler, and then clean them with polishing. 
1.4. Store the teeth in saline solution until the experiments begin, but replace the solution daily.
1.5. Create a 4 × 4 mm square window on each specimen using red nail polish.

[Place Figure 2 here].

1.6.  Place each tooth into a container labeled with its specimen number on the outside to fill the container with the assigned fruit juice before conducting baseline color measurements.
1.7. Divide the samples into brushed and unbrushed subgroups. Then, further divide the brushed group into two subgroups: fluoridated and non-fluoridated toothpaste. Place each sample into numbered containers accordingly.
1.8. Use a spectrophotometer to evaluate the baseline color measurements of all groups, following the Commission Internationale d’Eclairage Lab* (CIELab) coordinates relative to a standard illuminant.
1.9. Use a white background for the initial color measurements.
1.10. Calibrate the spectrophotometer before each measurement following the manufacturer’s instructions.
1.11. Take color measurements three times for each specimen to ensure accuracy.

2. Staining Process and Brushing
2.1.  Immerse the prepared specimens in mulberry, pomegranate, orange juice, or saline solution for the control group.
2.2.  Incubate all samples at 37°C for 7 and 28 days (based on the previous studies4,11), refreshing the juice daily.
[Place Figure 3 here].
2.3. Diluate each toothpaste with distilled water at a 1:1 weight ratio (1g:1g) to obtain a standardized slurry that approximates intraoral dilution during toothbrushing.
2.4. Brush the specimens in the brushing subgroups once a day on each surface for 5 seconds using an electric toothbrush with either fluoridated toothpaste or non-fluoridated toothpaste.
2.5. At the end of the experimental period (7th and 28th day), thoroughly rinse the teeth with distilled water and dry them with tissue paper before conducting color measurements.
2.6. Apply the same procedure used for the initial color measurements using the dental spectrophotometer. (using the Measurement_Calibration_and_Baseline.mp4  video may be good fort his section.)
[Place Figure 4 here].


3. Color Difference Measurements

3.1. For color difference determination (ΔE), calculate the average values of ΔL, Δa, and Δb for each specimen. Use the following equation to calculate color variation:
ΔE = [(ΔL*)2+(Δa*)2+(Δb*)2]1/2 (we may use our excel screenshot to show this. We attached if you want to use.)
3.2. In this context, L* represents the lightness of color, ranging from 0 (black) to 100 (white). The a* value indicates the position on the green-red axis, with positive a* values indicating red and negative a* values indicating green. The b* value represents the blue-yellow axis, where positive b* values indicate yellow and negative b* values indicate blue. 
3.3. Based on previous studies14,15, a noticeable color change with a ΔE value greater than 1 is considered acceptable, provided it does not exceed ΔE = 3.3. 
3.4.  Record color measurements for the groups immersed in mulberry, pomegranate and orange juice and for the control group. 

