
Introduction 
	  

Hydroxyapatite (HAP) coatings are widely used in the biomedical industry, particularly for 
orthopedic and dental implants. Thanks to their chemical composition, which closely resembles 
the mineral phase of natural bone, they promote osseointegration and improve the fixation of 
implants within the bone. 

Titanium has become the material of choice for implant manufacturing due to its excellent 
mechanical properties, corrosion resistance and outstanding biocompatibility. However, the 
titanium surface alone does not always provide optimal bone integration. Applying a 
hydroxyapatite coating combines the mechanical performance of titanium with the bioactive 
properties of calcium phosphates. 

The quality of these coatings depends on several key parameters, including coating thickness, 
homogeneity, porosity and adhesion to the substrate. Proper metallographic preparation is 
therefore essential to ensure reliable characterization and effective quality control. 
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1. Hydroxyapatite Coatings: A Key Asset for Biomedical 
Implants 

Figure 1. Metallographic cross-section of a hydroxyapatite coating on a titanium substrate  

Hydroxyapatite is a bioactive ceramic belonging to the calcium phosphate family. Its chemical composition closely 
resembles the mineral phase of human bones and teeth, providing excellent biocompatibility and a strong ability to 
promote bone tissue regeneration. 

When deposited as a coating on a titanium substrate, hydroxyapatite significantly enhances implant 
osseointegration. Its porous morphology promotes bone cell attachment, accelerates new bone formation and 
contributes to the long-term stability of orthopedic and dental implants. 

Depending on the application, several deposition processes may be used, including plasma spraying and 
hydrothermal treatments. The objective is to obtain a homogeneous coating with controlled thickness, good 
crystallinity and excellent adhesion to the metallic substrate. These characteristics are essential to ensure the 
durability and long-term performance of biomedical implants. 
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2. Metallographic Preparation of HAP/Ti Coatings 
Metallographic analysis is an essential step in the quality control of hydroxyapatite coatings. Due to their porous 
microstructure and relatively brittle nature, these coatings require a dedicated preparation method to preserve 
their integrity and prevent any damage that could compromise microscopic observations. 

LAM PLAN supports manufacturers, laboratories and research centers in the preparation of samples for the quality 
control of hydroxyapatite (HAP) coatings. The method developed for titanium substrates provides excellent surface 
quality while faithfully preserving the coating morphology. 

After mounting, the specimens undergo successive grinding and polishing steps using LAM PLAN consumables to 
obtain a perfectly flat, scratch-free surface suitable for microscopic examination. 

This preparation procedure enables: 
• Accurate observation of the interface between the coating and the titanium substrate;  
• Precise measurement of coating thickness;  
• Evaluation of coating porosity;  
• Assessment of coating adhesion;  
• Detection of potential manufacturing defects. 

Steps 1 2 3 4

Support SiC Paper P120 SiC Paper P320 TOUCHLAM® 2TT1 
Polishing Cloth

TOUCHLAM® 4MP2 
Polishing Cloth

Abrasives Water  
(continuous flow)

Water  
(continuous flow)

NEODIA® 6F Diamond 
Suspension  

1s / 30s

Final Liquid diluted to 
50% with water + H₂O₂ 

1s / 15s

Head speed (rpm) 150 / 
Counterclockwise

150 / 
Counterclockwise 60 / Counterclockwise 60 / Counterclockwise

Platter speed range 
(rpm)

150 / 
Counterclockwise

150 / 
Counterclockwise

150 / 
Counterclockwise

150 / 
Counterclockwise

Force direction (N) 150N 150N 100N 100N

Duration (in) 3 min 3min 5min 5min
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3. Results 
The metallographic observations clearly reveal the microstructure of the hydroxyapatite coating as well as its 
interface with the titanium substrate. The preparation method preserves the porous morphology of the coating 
while providing excellent definition of the different areas of interest. 

The resulting micrographs enable accurate measurement of coating thickness, evaluation of coating homogeneity 
and porosity, and verification of adhesion to the metallic substrate. They also provide an effective means of 
identifying potential defects such as cracks, delamination or excessive porosity that could affect implant 
performance. 

The preparation procedure developed by LAM PLAN therefore provides a reliable and reproducible solution that 
meets the requirements of quality control laboratories, research centers and biomedical implant manufacturers. 

 

Figure 2. General view of the HAP/Ti interface (scale bar: 200 µm). 

Figure 3. Detailed view of the hydroxyapatite coating following metallographic preparation (scale: 100 µm). 
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4. Conclusion 
Hydroxyapatite coatings have become an essential solution for improving the biological performance of titanium 
implants. Ensuring their reliability requires a carefully controlled metallographic preparation process capable of 
preserving the coating structure while clearly revealing the interface with the substrate. 

Thanks to its expertise in metallographic sample preparation and its high-precision polishing solutions, LAM PLAN 
supports manufacturers, laboratories and research centers in the quality control of HAP/Ti coatings. This 
methodology provides reliable observations that are essential for measuring coating thickness, evaluating porosity, 
assessing adhesion and optimizing manufacturing processes for biomedical implants. 
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