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			Preface

			Nowadays, self-expression is an important part of one’s daily life. Hairstyling also falls under this part. So, nowadays everyone’s hair is going through rough chemicals and heat and also due to rough pollution weather is hampering our hair.

			The number and variety of products designed for use on scalp and hair comprise a huge marketplace, whose popularity and usefulness can be quickly calculated in terms of the mega-billions of dollars spent annually, probably exceeding the sums spent on prescription drugs! Products made in one country are sold everywhere, a great bolster to world trade. The problem is, however, that each major trading block—notably Europe, Japan, and the United States—has enacted different regulations regarding the sale of foreign products. In many countries, regulations remain set in rigidly outdated views instead of keeping up with strides forward. Rules for establishing safety and efficacy are also different. These thorny matters are also given serious attention in this volume, which leaves no pertinent area outside the scope of product development. 

			Another recent development is the intensified awareness of the importance of appearance in enhancing the quality of life. Numerous studies by sociologists and psychologists have demonstrated that those who are deemed attractive fare better in all human interactions. The unattractive are at a disadvantage at every stage of the life cycle.

			From time immemorial, hair has been celebrated as the “crowning glory” of human beauty. Modern industry has been especially ingenious and innovative in creating products designed for the scalp and hair, not only for beautification but also to provide protection against disease and to maintain a healthy condition. The topic of scalp and hair care warrants even greater emphasis because of the epidemiological fact that the population is aging rapidly. Mean life expectancy in developed countries has increased from about 65 in 1965 to about 75 in the year 2000, more so for women than for men. People over 85 are now the fastest-growing segment of the population. It is a fact of life that no one gets prettier or healthier with aging. This is nowhere more apparent, even to the casual observer than on the status of hair, which inevitably becomes greyer, sparser, less voluminous, and less groom able. These changes are especially disagreeable to women whose self-esteem and social confidence are threatened by these regressive changes.

			Great credit is due to the manufacturers of hair and scalp care products that these losses and degradations are now largely concealable and ameliorable by a host of novel products that bring satisfaction and pleasure to the elderly.

			Finally, it is appropriate to point out that French scientists have played a prominent role in scalp and hair conditions, going back centuries to that incomparable first chief de clinic of the Hospital St. Louis in Paris. In his famous “Tree of Dermatoses,” Jean-Louis Alibert vividly described and graphically depicted various disorders of the scalp and hair. Sabouraud was a great mycologist who described the tineas (ringworms). Few are aware that he also published five books on the scalp and hair, further validating ownership of this domain by French scientists.

			It is noteworthy that this edition is the fruit of a French-British collaboration, ensuring that the knowledge conveyed by the internationally authoritative contributors to this text will be available to every professional who is practicing the science and art of the care of the scalp and hair.
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			Chapter 1. Hair Structure, Function, and Physicochemical Properties

			1.1	introdution

			Hair, the characteristic covering of mammalian skin, probably evolved from the epidermal scales of reptiles. Animals below the man on the evolutionary ladder need a hair of exact length, density and color to survive. Though human hair would appear to be vestigial, it is, in fact, still an important organ of touch and a part of normal sexual and physiological development. 

			Human hair is of the same nature as all epidermal appendages specific to all mammals, including different coats or furs, wool, vibrissae, and all other types of hair, feathers, nails, horns, hoofs, etc. Its original function is body protection against environmental factors (heat, cold, sunlight, dryness, etc.), injuries and impacts. It contributes to thermal regulation and is endowed with remarkable resistance and outstanding long-term stability and preservation of its structure. 

			The scalp differs from the skin covering the rest of the body in having an abundance of large hair follicles producing long, coarse hair fibers with large sebaceous glands attached to each follicle. Besides, the network of nerves and blood vessels intimately connected with the follicles is very elaborate. 

			Irrespective of their origin and body location, all the skin appendages referred to above have a certain number of common features. A major one is that they are essentially composed of a specific class of proteins, the keratins, which are also a major constituent of the horny layer, the outermost part of the integument that protects the internal body from its environment. A high cysteine content characterizes keratins, a unique sulfur-containing amino acid able to establish cross-linking between protein chains via disulfide linkages. Moreover, some keratins can take on a spatial arrangement to form crystal-like structures. 

			The hair shaft is formed of keratinized cells, containing highly organized material whose orientation and biochemical structure are designed to provide the fiber with remarkable resistance to various environmental constraints and attacks, such as friction, tension, flexion, UV radiation, and chemical insult. 

			The hair has the appearance of an extremely elongated cylinder. Its length varies greatly from one individual to another. Its average maximal length is generally considered to be 1–11/2 m. Some exceptional cases have been reported with a hair length of several meters: the longest recorded hair is that of Swami Pandarasannadhi, an Indian monk, reported in 1949 to be 26 feet in length. By comparison, its diameter is 20,000 times smaller, but can differ greatly from one hair to another since it can vary from ca. 40 to 120 µm.

			This great variability is linked to numerous factors, among which are age, race, and even the area of the scalp. The cross-section of hair helps to explain the great differences: it is, in fact, far from being circular; it is more of an ellipsis, flattened to a certain extent, but a great variety of forms have been observed (Fig. 1.1). The shape of the hair is generally related to the section of the fibers from which it is formed: cylindrical hair develops straight fibers (as in the case of Asian hair) while very elliptical or “bean” shaped forms lead to curly or frizzy hair (African hair). 

			[image: ]

			Figure: 1.1 Cross-sectional views of hair from the three major ethnic groups: (a) African hair; (b) Asian hair; (c) Caucasian hair 

			1.2	Structure And Composition 

			1.2.1	Morphology 

			Studies have shown that frizzy hair rolls itself around the small axis of the section. In the case of wool, the frizz is explained by the different sub-structures within the fiber (ortho- and paracortical cells). In human hair, the existence of such cells is still under debate, and the only explanation for the degree of curvature seems to be one of genetic morphology imprinted right from the follicular stage. Ethnic origin has the greatest visible influence on the morphology of the hair. African and Asian hair has a cross-section markedly larger than that of European hair. Moreover, Asian hair is characterized by a more circular section than the hair of other races, while, on the contrary, African hair is the most elliptical.

			1.2.2	Hair Structure

			The hair shaft is composed of three separate regions (Figs. 2 and 3). The cuticle forms a thick sheath by the superimposition of several cell-like scales. It tightly encircles the cortex that constitutes the most voluminous part and the heart of the fiber. In the cortex are located the fibrous proteins characteristic of hair, the α-keratins.

			[image: ]

			The third zone, the medulla or marrow, is found close to the center of the hair.

			Figure: 1.2 Cross-section of a human hair seen under an optical microscope 

			In general, the medulla is discontinuous and may be absent. The natural color of the hair is provided by the melanin pigments distributed in the cortex.

			Cuticle

			At the follicular level, a single layer of cells gives rise to the cuticle. Starting cuboid in shape, the cells flatten as they ascend from the follicle. At the same time, they curve towards the top and, when keratinization is complete, they cover each other like roof tiles, the external edge of the cells being directed towards the hair end. Each cell is approximately 0.5 µm thick and 45 µm long. The considerable coverage of these cells means that the cuticle of human hair has, at its root, between 7 and 10 superimposed layers. 

			[image: Image result for hair Cuticle]

			Fig. 1.3 Hair Cuticle & Cortex

			Source: https://lewigs.com/wp-content/uploads/2019/11/damaged-hair-cuticle-Lewigs.jpg

			The cuticle makes an important contribution to many of the physical properties of the hair. As the outermost part of the hair, it governs its specific surface properties, and it acts as a barrier against external aggressions, i.e., water penetration. It is also suspected that it plays an important role in the mechanical properties of the fiber, especially bending properties. It is also the sheath which constrains the cortical cells and allows the fiber to keep its mechanical integrity. This is seen when one looks at the evolution of the cuticle along with a fiber, and its consequences. As they emerge from the scalp, the flat cells of the cuticle have smooth, regular, well-defined edges and they are closely glued to each other. Very soon, however, degradation is observed: erosion, breakage of cell edges, and lifting of scales, with the appearance becoming jagged, mainly due to regular brushing combined with the action of solar radiation. 

			The tight, enfolding wall formed by the cuticle deteriorates and progressively thins until only two or three superimposed cell layers remain. In the case of long hair, this degradation can culminate in the total disappearance of the cuticle. The cells of the cortex whose cohesion is no longer maintained by the cuticle sheath break up, leading to the phenomenon of split ends. The cuticle cell is covered with a fine membrane, the epicuticle.

			Cortex

			Surrounded by the cuticle, the cortex represents about 80% of the hair and constitutes the core of the fiber on which its fundamental properties are grounded. It is formed of cells themselves made of proteinaceous material with a high level of organization. It is this particular structure and notably the preferential orientation along the fiber axis of the subunits composing the cortical cells that confer on the hair its unique mechanical properties.

			Medulla 

			In the fur of many mammals, the medulla forms the major part of the fiber. In the case of human hair, it is often completely absent, and if present, it is intermittent and takes up a modest share of the fiber. The medulla is formed of various cells, piled up loosely and leaving large empty spaces between them. It is likely that in the case of animals, the medulla plays a thermal insulating role. In the case of human hair, it has been little studied because it is assumed that its contribution to the various properties of fibers is negligible, although a surge of interest has occurred more recently, mainly because of its involvement in the optical properties of hair.

			[image: Image result for hair Medulla]

			Fig. 1.4 Hair structure

			Source: http://designessentials.nl/sites/default/files/pictures/Hair_Strand_label.jpg
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