Development of a methodology for evaluating
the internal porosity of hair through scanning
electron microscopy images
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Methodology
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Results of phase 1
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Results of phase 2 - software
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Results of phase 2 - Validation

Reproducibility

eThe hair fibers were embedded in Tissue-Tek resin
polymerized at -80°C for 5 minutes.
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Results of phase 2 - Validation

The pore area, PA in the cross-section of the fiber was quantified using the “pixel area2” - The smaller the average
pore area, the greater the repairing potential of the cosmetic product.
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Increasing sample size

Result in a lower standard
deviation

1- Increase the number of images to 10 per group -
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New Analysis

2 - New experiment including hair with different damage levels
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Summary

 Existing techniques for directly measuring hair porosity are expensive and/or difficult to access, especially
for small companies seeking to enter the cosmetics market with innovative claims. In this context, scanning
electron microscopy emerges as a more accessible and cost-effective alternative.

» To obtain reliable results, it is necessary to produce precise cross-sections without damaging the internal
structure of the hair fiber. Among the combinations tested, the best results were achieved using O.C.T.
compound as the embedding medium and a stainless steel blade in the cryotome.

« The methodology made it possible to differentiate hair treated with different cosmetic products. However,
when only 5 images were analyzed, the standard deviation remained high, indicating the need for a larger
sample size. With 10 images, the deviation was reduced, improving the differentiation between the groups.

* One limitation of the methodology is the assumption that hair porosity is homogeneous along the entire hair
strand.
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