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Toothpaste Firmness Analysis 
Understanding the firmness and extrusion force of toothpaste is crucial for ensuring consumer satisfaction. A 
toothpaste that is too firm may be difficult to squeeze from the tube, while one that is too soft may not retain its 
shape during application. This analysis helps optimize formulations for proper firmness and ease of use. 
  
Test Principle: 

• This test compares the firmness of two toothpaste 
formulations by measuring the force required to extrude the 
contents from the tube using a tube extrusion fixture. 

Equipment: 

• Instrument: CTX Texture Analyzer with 5 kg load cell 
• Software: Texture Pro  

Accessories:  

• Tube Extrusion Fixture (TA-TEF), Fixture Base Table (TA-BT-KIT), Catchment Tray 

Settings: 

• Test Type: Tension 
• Pre-Test Speed: 1.0 mm/s 
• Test Speed: 2.0 mm/s 
• Post-Test Speed: 2.0 mm/s 
• Target Distance: 30 mm 
• Trigger Force: 20 g 

Procedure: 

1. Attach the tensile fixture and loosely secure the base table for alignment. 

2. Place the toothpaste tube in the support rollers, with the orifice facing down. 

3. Align the fixtures and secure the tube at the chosen tension. 

4. Remove the cap and place a catchment tray underneath. 

5. Begin the test, pulling the tube through the support rollers. 
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Observations: 

Figure I: Load vs. Time graph compares the extrusion force of premium and budget toothpastes.  

Figure II: Load vs. Distance graph shows the work required to extrude both formulations. The budget toothpaste 
requires more force, indicating higher viscosity compared to the premium toothpaste.  

Results: 

Premium Toothpaste: 

• Peak Load: 1625 g 
• Work Done: 344.9 mJ 

Budget Toothpaste: 

• Peak Load: 2995 g 
• Work Done: 712.8 mJ 

Conclusion: 

The budget toothpaste is firmer and requires more energy to extrude, indicating a thicker consistency. These 
results assist manufacturers in adjusting formulations to achieve the desired firmness and extrusion ease, ensuring 
a balance between consumer usability and product stability.  
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