
 

 

 

Curly Hair: Structure, Properties, and Care 

Dr. Ali N. Syed, Avlon Industries 

Dr. Maliha Syed, Avlon Industries 

 

Introduction of research (short paragraph) 

A comprehensive evaluation of the structure and properties of curly hair, especially in 

comparison with those of straight hair, was performed.  Curly hair samples were collected from African-

Descent individuals and were categorized as hair Type 3 or hair Type 4. Straight hair samples were 

collected from Caucasian individuals and were categorized as hair Type 1. Hair samples with varying 

degree of curl were evaluated for porosity, ease of wet and dry combing, elasticity, tensile strength, fiber 

ellipticity, moisture content, and the number of twists along the hair shaft. Extensive hair typing was 

undertaken to characterize fibers according to curl diameter, curl index, curvature, and number of twists 

and waves. Trends were established to understand how these properties incrementally change with 

increasing degree of curl.  Additionally, the scalp’s moisture content and transepidermal water loss 

(TEWL) were quantified and compared between African and Caucasian individuals.   Based on the 

findings herein, conditioning agents, as well as styling and maintenance techniques for each specific hair 

type were established.  

Conclusion 

Type 3 & 4 hair fibers required higher combing energy in both the wet and dry state than Type 1 

hair fibers.  Type 1 fibers exhibited higher tensile strength and greater elasticity as compared with Type 3 

and Type 4 hair fibers. While Type 1 hair fibers were cylindrical in shape, showing an ellipticity of ~ 1.0 

– 1.40, Type 3 & 4 hair fibers were oval in shape, exhibiting higher ellipticity values of 1.0 – 3.0. Within 

a single hair fiber, the variance in ellipticity was much higher for Type 3 & 4 hair fibers as compared with 

Type 1 fibers.  An increase in fiber porosity was observed as the hair fiber increased in degree of curl.  

The moisture content of Type 1 hair fibers was greater than Type 3 & 4 hair fibers at both low and high 

humidity levels.  The moisture content of Caucasian scalp was greater than that of African-Descent scalp. 
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