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Hair pe1forms no vital activity in humans but its psychology function is inestimable. Unti l today 
scalp remains, in fact, one of the major socia) and sexual display feature of the human body. 
Hair growth is based on an intermittent and dynamic cycle involving three phases. 
The anagen phase of growth, the catagen period of regression, and telogen resting phase. However, 
also if the identification and the naming of these phases have been one of the most important con­
tributions to modem cutaneous biology, the reason of cycles remains unanswered. We don' t rea lly 
know why and how fo llicles grow and rest and according to the observation done many years ago 
from the scient ist William Montagna, "any progress has to be made in understanding the mysterious 
of these hair growth cycles". 
However, while it appears that the foll icles are innate ly programmed and can be slowly influenced 
by systemic factors and the environment, it is known that severa) hormones profoundly affect the 
passage of the molt cycle, though none alters its sequence. In conclusion, if some of the systemic 
factors that mediate activity of the hair follicle are known, the question of what contro ls the intrin­
sic cycle remains wide open. 
The book divided in four parts fora tota l of 29 chapters , covers the physiological aspects of hair bio­
logy and the ingredients used to formu late some hair cosmetic products, reporting some specifi c for­
mulations (products) and the relative methods to test thei r efficacy and safeness (testing). 
In anyway hair follicle is to be considered a multicellular tissue that retains e lement of develop­
mental dynamics recapitulated in the hair cycle. Moreover, it is without question that hormones 
affect hair growth , while it is not clear whether estrogens are important for anagen maintenance and 
delay in hair shedding. Thus, it is interesting to underline the importance of the enzyme 5-a-reduc­
tase in the metabolism of testosterone within the pilosebaceous unit, as well as estrogens activity 
which seem to have some anabolic actions at the leve) of the foll icle, during the anangen phase. 
However, according to recent studies, follicle is influenced by its sun-ounding dermis and, like skin; 
hair is susceptible to different environmental damages, such as the exposure to the sun. 
It is to remember how the skin is now ack.nowledged as a peripheral neuro-endocrine organ that, 
without centra] regulation, provides frontline defense and contribute to generai homeostasis. Thus 
hair growth and hair loss should be influenced in the same way by locai and centrai neuro-endocri­
ne factors at follicle leve I , expressed by stress factors. This type of research has lead to locai and 
holistic routes to treatment of haiJ loss both , by inside and outside, in accordance with the NICE and 
TCM (Traditional Chinese Medicine) approach of formulat ing innovative products. Examples of hair 
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loss treatments can be found in more traditional and holistic approaches in Chinese and Indian medi­
cines, as well as in the use of specific biologie ingredients and herbal remedies. In anyways , suc­
cessful hair growth treatment requires sufficient change for the growth to be perceived. This can be 
driven, for example, by more hairs per square centimeter and/or hairs of greater diameter, controlled 
by different clinica! methods. What it is important to underline is the accuracy and precision of the 
adopted methodologies that have to contro! number size, strength or growth rates of hair, giving 
reproducible and stati stically valid results. 
Recently new products are appearing on the market called cosmeceuticals, nutri-cosmetics or neu­
rocosmetics for their efficacy demonstrated by in vivo and in vitro methods. By new methods of con­
tro! it seems now possible to find the correlation between the topica! and the generai activi ty of these 
new categories of products, capable to activate the many interchanged signals passing from the skin 
and the hair follie le throughout specific receptors of nervous, immune and endocrine systems (NICE 
approach). 
In our days more attention has been drawn, in fac t, to life style improvement and to the use of drugs 
and wellness products that aim to provide individuals with better health and more comfortable q ua­
lity of I ife . The reasons is an aging population that , non only desires to li ve longer, but also to remain 
young. 
One of the sign of aging is represented from a thinning of the hair and its more fast loss: the te logen 
phase becomes longer and the ratio of hair in the telogen stage increases . As a result , a considerable 
amount of hair fa lls out without immediate replacements . As this situation continues, the hairs on the 
scalp become thin , giving rise to noticeable balding results . 
These topics are reported and described in the l st part by the first 5 Chapters of this book. 
Being of fundamental importance the transfollicular delivery of formulati on' components, the typo­
logy and characteristics of the ali active ingredients used are carefully studied and selected . The hair 
follicle seems in fact , to ac t as reservoir for topically applied ingredients active on scalp disorders , 
as well as for effective conditioning polymers used after shampooing . These special compounds, fi l­
ming on the hair' surface, may increase its shining appearance , repairing both damaged cuticle and 
hair co1tex, thus eliminating split ends. During application, in fact, this typology of cosmetic pro­
ducts interacts with the damaged component of the hair fiber by adhesive ion ie interactions; soon 
after it infiltrates the subassemblies of the broken fiber, and forms cross-linking structures to bind 
these components together, sealing the hair scales . 
Thus, for example hydrolyzed proteins or purified aminoacids provide a base for the development of 
reparative hair care formulation , as well as block and comb the copolymers used to improve the feel 
of hair, its hydrophobic effect and its combability, even at high environmental humidity. 
It is to remember that a damaged and oxidized hair is always of hydrophilic nature, while virgin hair 
is hydrophobic , essentially of anionic nature with a low charge density. Moreover, the lipophilic 
nature of sebum and the abi lity of formu lations to mix with these secretions has been suggested as 
the reason why lipophilic vehicles, solvents and formulas with additional surfactants (used as wet­
ting agents), appear to be superior to hydrophilic formulations in targeting follicul ar de livery. T hus, 
when using a hair cleansing and/or conditioning product such as a shampoo, consumers expect their 
hair to be perfectly cleansed, repaired and nourished. But they also expect their hair to be soft and 
shiny, with a natural volume and a light feel. 
Therefore, conditioning polymers are usually of cationic nature (positively charged) because of the 
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anionic nature (negatively charged) of the hair surface . These ac tive ingred ients, pre-eminent ly deri­
ved from chemical modificat ion of polysaccharides (chitosan, chitin nanofibril s, cellulose derivati­
ves, etc), can deposit on the hair surface thanks to a mechanism called flocculation or coacervation 
that occurs while the shampoo is applied on a wet head. Naturally surfactant base, pH, ionie strength 
of the formulation , as wel l as nature of the polymer backbone and its hydrophobicity, has a signifi­
cant effect on the polymer ability to flocculate. Hydrophobic flocs depos it on the surface, but during 
the rinsing step these flocs are more easily washed out from the hydrophilic, amphoteric surface, 
than from the hydrophobic one. 
Therefore, there is a direct correlation between the ability of conditioning polymers to form 
hydrophobic flocs during the shampoo process, and their effective deposition o n the hair surface. 
Efficient conditioning polymers are, in fact, those that flocculate during hair shampooing, i .e., befo­
re dilution in rinsing. Polymer that does not flocculate is not effective. Moreover, it has been shown 
that hyd rophobic flocs has to be about a few tens of microns in size, to be regarded as effective 
potential vehjcles to deliver, for example, particulate antidandruff agents, such as zinc pyrithione. 
For ali these reasons, the right form ulation design is regarded as a fu ndamental step to effic iently 
restore the natural look of the hair, and maximize positive signals to consumers such as hair shi ne, 
smooth, feel , volume and manageability. 
Coming back to the use of aminoacids in hair care, it is to underline two fundamental factors invol­
ved in their interaction with hair surface and structure: diffusion and electrical charge of these mole­
cules. Gi ven the small mo lecular size of aminoacids and their hydrophilic ity, diffusion is considered 
to play a major role in their uptake, while the hydrophobic nature of human hair represent, apparen­
tly the barrier. The problem is totally different considering the damaged hair characterized by a lower 
hydrophobicity. Aminoacids which contribute to the maintenance of water balance in the skin ' stra­
tum corneum , results, in fact , highly benefic iai a lso to prevent the decrease of hair tensile strength , 
as well as its surface hydrophobicity. These specific characteristics of the hair are modified by the 
ox idizing activity of the environmental aggressions, and by the colo uring treatment both acting on 
the layer of fa tty acids covalently linked to the hair surface . However, a better understanding of the 
chem istry involving the cosmetic ingredients used, as well as the interactio n between aminoacids 
and the hair structure, wi ll provide new knowledge for the development of innovative hair care for­
mulations. 
Further studies on block polymers are also necessary to understand the possibil ity to protect in a be t­
ter way, hair fibers from cuticle damage and reduced tensile strength , caused by the use of UV fil ­
ters. UV and the environmental aggressions affect, in fact , the hair cortex proteins, degrading con­
temporary its protective scales. 
The promise of extending one's youthful appearance is driving the persona! care industry today. Hai r 
colour and style is an easy method to quickly change the appearance and the persona! image in few 
hours. Thus women and increasing number of men fi nd themselves hiding their gray, adding highli­
g hts or low-lights, and lightening or darkening a few shades, in an attempt to make a visual state­
ment about themselves through their hair. 
At th is purpose, different polymers with a variety of functional groups and side chains are described and 
reported to offer diverse features and benefits to the fo1mulator. Thus many data and interesting formu­
lations are reported in the 2nd and 3rd Part of the book by further 22 Chapters, describing also the con­
cept of beauty from within, developed by the contemporary use of cosmetics and diet supplements. 
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In these chapters interesting considerations about a green lifestyle and innovation in hair styling 
technology, connected with racial differences also, are briefly discussed. 
Tota! hair density, number of terminal follicles, and number of anagen hairs are, for example, lower 
in the African-Caucasians, as well as black hair appears to be inherently more dry. This dryness is 
related to the decreased ability of sebum to coat black hair adequately. For thi s reason, Africans use 
more frequently moisturizing and hair styling products to add shine, and assist their hair with a bet­
ter combing and manageability. 
In conclusion hair product has to be sufficiently effecti ve not only to support the adopted claim, but 
also to be accepted from the final consumer. Therefore, formulators and brand marketers would need 
to partner more closely to insure that products deliver their claimed benefits in a statistically signi­
ficant way using industry-recognized methods. Thus, formulators should expected brand managers 
to take new and heighted interest in test data and in the product development cycle, while marketers 
should expect the need to settle on a more supportable claims language earl ier in the product deve­
lopment cycle . Operating in thi s way the credibility of claims will hold a clear advantage in the 
market piace with the full satisfaction of the consumers. 
These are the final considerations of this interesting book, reporting many data on hair biology, 
ingredients to be used for the hair product ' formulations and the necessary testing indispensable to 
verify the product effectiveness. This publication written for Cosmetic Chemists could be useful also 
for Marketers and Uni vers ity Researchers of the Medical and Chemical communities, as well as for 
ali the students in Cosmetic Dermatology, whishing to share their knowledge with the industriai pro­
blems involved in designing formulation and production of hair ' cosmetics. 

P. Morganti 
Editor-in-Chief 
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