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“This textbook is dedicated to the memory of its creator, Professor
Pierre Agache, whose fingerprints are visible in every page”.



We live in a world of rapidly increasing information. The journalists and
academicians often speak about this in a negative sense — utilizing the word
“overload.”

Many readers understand the overload phenomena and its impact on their
daily life and work. Few of us can master the rapidly increasing data of the
Information Age.

The Googles of the universe have aided us greatly in dealing with infor-
mation overload.

It is divided into the pre- and post-computer age and has been expedited
greatly by electronic searching and indexing. The Google world is attempting
to ameliorate unmet need-indexing and electronic availability of the world’s
book collections.

In spite of all of these electronic advances and aids, we remain indebted to
the rare scholar — in this case the late Pierre Agache — for his seminal
contributions in the previous edition of this book.

Professor Agache was a dedicated, thoughtful, and disciplined scholar —
making the previous edition one of the most valuable reference textbooks for
anybody working in the dermatologic space, including the skin, hair, nails, and
their other organ involvements.

This edition builds upon the work of Pierre’s work.

We have in this edition — the current edition — a technology that Pierre did
not have available.

The Springer organization has arranged so that this book will be updated —
almost on a daily basis — when needed. The reader is now able to get updates in
both electronic and print-on-demand versions.

We greatly appreciate the creativity and assistance of Dr. S. Klemp for
making this available. We also thank the Springer team for their skilled
assistance in their editorial process.

Your editors appreciate corrections and suggestions and can be readily
reached by email and telephone.

Howard I. Maibach
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Measuring the Skin: A New Look in Dermatology

Measuring the skin succeeds now to looking at the skin or inspecting the skin.

Many clinicians limited their diagnosis in dermatology on the only descrip-
tion of skin signs and skin lesions. The fundamental functions of the skin were
not considered except through the aspect of the skin. For example, loss of
barrier function was deducted of the dryness pattern of the skin. The develop-
ment of cosmetology with new active ingredients which are enable to modify
the skin physiology by targeting cell and their nucleus functions, has led the
biometrologists to create the new instrumental devices to accurately assess the
imperceptible modifications of the skin.

Since the skin is an organ which can be easily analyzed by looking,
touching and smelling to evaluate some of its patterns such as roughness/
smoothness, dryness/moisture, Stiffness/sagging, elasticity, extensibility,
resistance, radiance/dullness, temperature and etc., it is now appreciated to
be able to assess quantitative measurements, to visualize through the skin and
inthe skin different structures such as dermis, vessels, appendages, etc.

The real development of methods to measure the skin took place during the
1970s. Indeed, in the last fifty years, the knowledge on the skin physiology and
anatomy has been significantly developed in such a manner we are not able to
imagine correctly the problems existed many years ago.

Up to these last years, histology remained the gold standard for morpho-
logical investigation of the skin, although biopsy may alter the original
morphology. Advances in ultra-sound and optics provide nowadays a true
in vivo analysis of the skin with precise and accurate signification, leading to
the non-invasive optical biopsies. These progresses have many clinical appli-
cations in different fields of the medicine such as cancer diagnosis.

Thus a new semiology was born, requiring to be familiar with new patterns
and signs. Healthy images at different anatomic sites as well as pathological
data regularly appear in the field of biometrology, and need to be known by
young researchers and dermatologists.

The data and images given by new technologies could be now available for
the practitioners and physiologists which were reserved only to engineers and
researchers in the past,. These methods give the possibility of repetitive
histometric measurements of the same skin site.



Inflammatory diseases, blistering dermatosis and skin tumors are easily
explored using new sophisticated methods, and the treatment effects can be
evaluated. Since biometrology permits to follow the effects of such active
principles, it is necessary to enter in the field of cutaneous pharmacology.

Another domain which interests the pharmacists, cosmeticians, doctors,
researchers and also the people is skin aging. Indeed, skin appearance is
changing with age, not only in terms of wrinkles and loss of elasticity, but
also in terms of its moisture and radiance. Biometrological assessment allows
to determine the mechanisms between intrinsic and extrinsic factors which are
involved in skin aging process. The quality of the barrier function of the skin is
assessed by numerous methods more and more sophisticated, allowing to have
knowledges on the skin hydration in different levels. Further, new technolo-
gies such as RAMAN method helps to determine the qualitative and quanti-
tative constitution of the skin; The non-invasive imaging technologies
significantly improve the diagnosis and also clinical management of skin
conditions while giving the dermatologist and closely related specialists, the
new ways for assessing and exploring the skin in its unknown and invisible
parts.

The aim of this new edition of Measuring the skin is to provide the doctor,
the researcher, the cosmetician and all person who is involved in assessing the
skin, with the tools and their usefulness to characterize the skin. In none of
other field of medicine does such a book exist. Indeed, due to it superficial
location and simple approach the skin is the target of every measure, every
device, and all of its function have been explored. When written for the first
time by Prof. Pierre Agache and myself in 2004, we didn’t imagine at that time
that a new edition will bring so many new information, and disclose so new
fields of investigation.

This book has vocation to be the professional basic book of each of you,
who wants to know how to characterize such skin property, and wants to know
more on new skin physiology developments. In memory of my mentor, I am
proud to follow him in this skin specialty he contributed to create and to
develop.

Philippe Humbert

Preface



We would never have been able to finish this work without the help of our
colleagues.

The authors would like to express their deepest gratitude to the persons
listed below for their valuable help and support:

— Adeline Jeudy, Thomas Lihoreau, Sophie Mac-Mary, Jean-marie
Sainthillier, Alexandre Guichard and Ahmed Elkhyat for their help to
update the table of contents and the new authors according to the recent
publications.

— Dr. Makan Rahshenas for his great help to carry out the correspondance
with authors

— Isabelle Bruey for her assistance in bibliography

— Agnés Fontaine and Brigitte Boissenin for their precious help to organise
the work meetings.

— Elisabeth Homassel for her valuable help in english translation of some
chapters.

— Dr. Hui Xiaoying and Tita F. Reyes and other colleagues of Pr. Maibach in
San Francisco who helped us a lot in updating process.

— Deep thanks to the Springer team who followed the redaction process
patiently and efficiently.

— In memory of Pr. Xuemin Wang, Vice-Chairman of Shanghai Skin Disease
Hospital, who has written two wonderful chapters on microbiology of the
skin in this edition. Unfortunately he expired on February 2016 without
having the opportunity to see the outcome.

— Special thanks to Mr. Emmanuel Leclerc, editorial director and Mrs. Sylvie
Cortes, Edition Department assistant at « Lavoisier » editing house in Paris
who dedicated the all legal autorisations to Springer for the upcoming
edition of this textbook.

— Finally a no-name appreciation to all secretaries, colleagues, collaborators
and medical and university staffs who helped the authors/co-authors during
this long project.

Phillippe Humbert

Ferial Fanian
Howard 1. Maibach
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Ferial Fanian

Readers of the previous edition of this book have relied on it to aid them in
measuring all parameters of the skin through the appreciable work of Pierre
Agache and Philippe Humbert. After the heart-rending death of Pierre Agache
in 2003, the first edition was published on 2004 by Springer which was a
modified complete translation of the french version edited by him and
published in 2000 by Lavoisier (Physiologie de la peau et explorations
fonctionnelles cutanées).

Unfortunately the second version was delayed according to several admin-
istrative reasons till I have been asked on 2011 to start this big project.
Although it was a noticeable major job, it was my great honnor to work with
the well known authors and also the two great editors, Howard Maibach and
Philippe Humbert who always made me the fruitful suggestions and were my
enthusiastic supporter through out this long project.

I'would like to appreciate all of the respected authors and editors and also all
of my friends and colleagues which are named in acknowledgment.

I would like to express my special thanks to Doctor Aude Agache, the
esteemed daughter of Professor Agache who did kindly help the team to carry
out all administrative steps successfully.

At the end, I would like to dedicate this work to my mother and father,
Saeideh Bashirazami and Mohamadali Fanian, which are my first and perma-
nent encouraging teachers to study more and more, to my dear Professors,
Yahya Dowlati and Alireza Firooz who gave me the scientific view and
motivated me always to go on even in the hard moments, and finally to my
husband, Massoud Salari, who was always at my side cheering me up and
supporting me through the happy and unhappy moments and also my son,
Sepanta Salari, who understood patiently my busy time during this hard project.

Procedure

The table of the contents was modified in order to add the most updated
technologies in skin physiology, biometrologie, biophysics, imaging and
clinical scoring. The authors have been selected according to the most recent

published articles in each field.
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Comparing to the first edition with 84 chapters and 784 pages, this new
edition contain 160 chapters and 1652 pages which can cover the most of the
researchers’ needs in this domain.

Fortunately, this volume has been selected to become part of the Springer-
Reference portfolio, which now comprises over 400 major reference works
and almost 500,000 entries/chapters online. This means it will not only be a
static printed book, but it will have a “living” update version online which is
very important for this book because of its gadget like nature.

Contents

In the first section, we have considered an anatomic approach for the chapter
titles : you will start with the surface of the skin and then you will go deeper by
leafing the pages. Then you would discover the different measuring techniques
according to the functional approach : Mechanical, Photoprotection and sen-
sory function of the skin. Furtherly, you will find the standard scoring scales
(which will be more completed for the next edition) and the book finishes with
skin maps.

We have kept most of the precious chapters of Pierre Agache whose
scientific value still remain intact even after 10 years.

All of the reader’s precious comments are welcome.

On behalf of the editors, I would like to invite all of the researchers who are
interested to introduce the new methods in the global domain of “Measuring
the Skin”, to contact the editors.

Introduction



The Human Skin: An Overview ....................... 1
Pierre Agache, Thomas Lihoreau, Sophie Mac-Mary,
Ferial Fanian, and Philippe Humbert

Measurements of the Human Skin: Why and How? ....... 5
Pierre Agache

Chronobiology of the Skin: Cutaneous Clocks and
Biorhythms ...... ... ... ... ... ... . 15
Annette Mehling and Corinne Reymermier

The Skin Surface Ecosystem: A Presentation ............ 23
Thomas Lihoreau and Pierre Agache

Skin Color and Pigmentation ...................... ... 35
L. Duteil, K. Roussel, and P. Bahadoran

The Measurement of Skin Color . ...................... 49
Behrooz Kasraee

Discrimination Between Cutaneous Pigmentation and

Erythema: Comparison of the Skin Colorimeters

Dermacatch and Mexameter .......................... 55
Mathurin Baquié and Behrooz Kasraee

The Architectural Behavior of the Skin ................. 67
J. C. Guimberteau, J. P. Delage, and E. Sawaya

Optical Properties of Skin Surface ..................... 85
Gladimir V. G. Baranoski and Tenn F. Chen

Microbiology of Skin Surface ......................... 99
Xuemin Wang, Chao Yuan, and Philippe Humbert

Evaluation of Skin Surface Flora ...................... 107
Xuemin Wang, Chao Yuan, and Philippe Humbert

Measurement of Skin Surface Acidity .................. 113
Razvigor Darlenski and Joachim W. Fluhr

XV



XVi

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Sebaceous Physiology ......... .. ... ... ... ... ...,
Alireza Firooz, Hamed Zartab, and Ali Rajabi-Estarabadi

Measurement of Skin Surface Sebum ..................
Alireza Firooz, Ali Rajabi-Estarabadi, and Hamed Zartab

Measurement of Skin Surface Hydration ................
Peter Clarys and André O. Barel

Infant Skin Hydration ...............................
Marty O. Visscher

Measurement of Skin Radiance .......................
Adeline Jeudy, Vanessa Ecarnot, and Philippe Humbert

Analysis of Skin Relief ... .. ... ... . ... ... ... ... ..
Jean-Marie Sainthillier, Sophie Mac-Mary, and
Philippe Humbert

Influence of the Sebum and the Hydrolipidic Layer in Skin
Wettability and Friction .............................
Ahmed Elkhyat, Ferial Fanian, Ahlam Abdou,

Hajar Amarouch, and Philippe Humbert

Skin Friction Coefficient .............................
George Man and Mao-Qiang Man

Dermoscopy: Basic Knowledge of an Innovative

Imaging Tool .......... .. ... .. ... ... . . . . ... ..
Alexander Witkowski, Giovanni Pellacani,

Salvador Gonzalez, and Caterina Longo

Digital Photography in Aesthetic Dermatology ...........
Jean Marie Sainthillier, Sophie Mac-Mary, and
Philippe Humbert

Stratum Corneum Histopathology .....................
Marek Haftek

Molecular Organization of the Skin Barrier .............
Lars Norlén

Stratum Corneum Desquamation ......................
Gérald E. Piérard, Trinh Hermanns-Lé, and Claudine
Piérard-Franchimont

Near-Infrared Densitometry for Improved Standardization
of Tape Stripping and In Situ Determination of the Total
Stratum Corneum Thickness .........................
Steffi Hansen

Infrared Densitometry for In Vitro Tape Stripping:
Quantification of Porcine Corneocytes ..................
Victoria Klang, Magdalena Hoppel, and Claudia Valenta

Contents



Contents

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Standardized Tape Stripping: A Practical and
Reproducible Protocol to Reduce Uniformly the Stratum

Corneum . .............iii e

Heinrich Dickel, Alexandros Goulioumis, Thilo Gambichler,
Joachim W. Fluhr, Jeanette Kamphowe, Peter Altmeyer, and
Oliver Kuss

Physical Methods to Measure Stratum Corneum Water

ContentInVivo .......... ... ... . ... . ... ... . . . . . ...

Jean-claude Bernengo and Jean de Rigal

Stratum Corneum Dynamic Hydration Test ............

Katsuko Kikuchi and Hachiro Tagami

Optothermal Measurement of Water Distribution Within

Stratum Corneum .................. ...

Perry Xiao

Cyanoacrylate Skin Surface Stripping for Visualizing the

Stratum Corneum Structures and Dynamics ............

Gérald E. Piérard and Claudine Piérard-Franchimont

Cyanoacrylate Method .............................

Jakob Mutanu Jungersted

Stratum Corneum Biomechanics (Mechanics and

Friction): Influence of Lipids and Moisturizers ..........

Gustavo S. Luengo, Anne Potter, Marion Ghibaudo,
Nawel Baghdadli, Ramona Enea, and Zhenhhua Song

Effects of Sebum on Drug Transport Across the Human

Stratum Corneum ................... ...

Jui-Chen Tsai, Cheng-Che Eric Lan, and Hamm-Ming Sheu

Epidermal Physiology ........... ... ... ... ... ... ....

Patricia Rousselle, Edgar Gentilhomme, and Yves Neveux

Markers of Epidermal Proliferation and Differentiation
Patricia Rousselle, Edgar Gentilhomme, and Yves Neveux

In Vivo Confocal Microscopy in Clinical Dermatology .. ..

Caterina Longo, Giovanni Pellacani, and Salvador Gonzalez

Ex Vivo Confocal Microscopy in Clinical Dermatology
Julia Welzel, Raphaela Késtle, and Elke Sattler

A Pharmaceutical Approach of Transcutaneous Oxygen

Therapies .......... ... ... .. . .

D. Salmon, S. Boutefnouchet, E. Gilbert, L. Roussel, and
Fabrice Pirot

Dermis Connective Tissue Histopathology ..............

Pierre Agache

XVii

289

299

341

355

363

369

373

389

397

407

417

429



xviii

42

43

44

45

46

47

48

49

50

51

52

53

54

Evaluation of the Cutis by High-Resolution

Sonography .......... ... ... L
Stephan El Gammal, Claudia El Gammal, Peter Altmeyer, and
Michael Vogt

Ex Vivo High-Frequency Ultrasound Imaging of the
SKin . ... ...
Paola Pasquali

In Vivo Magnetic Resonance Imaging of the Skin .........
Rachid Kechidi and Sébastien Aubry

Quantification of the Inhomogeneous Distribution of
Topically Applied Substances on the Human Skin by

Optical Spectroscopy: Definition of a Factor of
Inhomogeneity ........... ... ... ... ... ... ... .. ...
Hans-Jiirgen Weigmann, Sabine Schanzer, Martina C. Meinke,
Fanny Knorr, and Jiirgen Lademann

Optical Coherence Tomography Imaging of the Skin ......
Alia Arif Hussain, Lotte Themstrup, Mette Mogensen, and
Gregor B. E. Jemec

Skin Wound Healing Assessment . .....................
Sylvie Meaume and Philippe Humbert

Skin Blood Flow: Histophysiology .....................
Pierre Agache

Photoplethysmography in the Evaluation of Skin
Conditions ......... ... .. ...
Pierre Agache

Skin Microcirculation: Choosing the Appropriate
Method .......... ... .. .. ... . i
Pierre Agache

Lymphatic Microcirculation of the Skin . ...............
Pascale Quatresooz

Assessment of Cutaneous Microvascular Function

Using Laser Doppler Flowmetry and Acetylcholine
Iontophoresis .......... ... .. ... ...
Peter D. Drummond

Skin Capillaroscopy ......... ... ... ... . ... .. . ...
Philippe Humbert, Jean-Marie Sainthillier, Sophie Mac-Mary,
Thomas Lihoreau, Ferial Fanian, Adeline Jeudy, and Li Li

Assessing Cutaneous Sensory Function and Vasomotor
Responses . ........ ... . ... ...
Parisa Gazerani, Thomas A. Nielsen, and Lars Arendt-Nielsen

Contents



Contents

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

Studying the Oscillatory Components of Human Skin
Microcirculation ......... ... .. ... . . L L
Henrique Silva, Hugo Ferreira, and Luis Monteiro Rodrigues

Epicutaneous 133-Xenon Clearance ....................
Pierre Agache

Carbon Dioxide Transcutaneous Pressure ...............
Pierre Agache

Transcutaneous Oxygen Pressure ......................
Pierre Agache

Skin Blood Flow in Systemic Sclerosis ..................
Alessandra Della Rossa, Chiara Baldini, Massimiliano Cazzato,
Marta Mosca, and Stefano Bombardieri

Evaluation of Port-Wine Stains and Its Treatment ........
Yuanhong Li

Rating Port-Wine Stains . ............................
Pierre Agache, Yasser Afifi, and Philippe Humbert

Sweat Gland Histophysiology .........................
Claudine Piérard-Franchimont, Gérald E. Piérard, and
Trinh Hermanns-Lé

Sweat Gland Methods of Assessment . ..................
Claudine Piérard-Franchimont and Gérald E. Piérard

The Neurophysiology and Assessment of Human Skin
Wetness Perception ................ ... ... ... ... ...,
Davide Filingeri, Simon Hodder, and George Havenith

Gravimetry in Sweating Assessment in Primary
Hyperhidrosis and Healthy Individuals .................
Tomasz J. Stefaniak

Subcutaneous Tissue Histophysiology ..................
Helene M. Langevin and Pierre Agache

Subcutis Metrology ............... ... .. ... . ...
Pierre Agache and Stéphane Diridollou

Ultrasound of the Subcutaneous Tissue .................
Ximena Wortsman

Cellulite: Definition and Evaluation ....................
Doris Hexsel and Mariana Soirefmann

Practical Surface Anthropometry ......................
Shahram F. Mevaloo

Hair Histophysiology ............... ... .. ...........
Francisco M. Camacho

Xix



XX

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Healthy Hair .......... ... ... ... . ... ... ... ....
Philippe Assouly

The Hair Growth Cycle ..............................
Bruno A. Bernard

Scalp Sebaceous Physiology ..........................
Yahya Dowlati, Alireza Firooz, and Hamed Zartab

Clinical Assessment of the Scalp and Hair ...............
Won-Soo Lee

Scalp Sebaceous Function Assessment ..................
Yahya Dowlati, Alireza Firooz, and Ali Rajabi-Estarabadi

Photographic Techniques and Quantification of
Hair Growth ........ .. ... .. .. ... .. .. ... .. .. ... ..
Van Neste Dominique

Scalp Confocal Microscopy ...........................
Marina Agozzino and Marco Ardigo

Trichoscopy ....... ... ... .
Lidia Rudnicka

Hair Trichogram .......... ... ... ... ... ... .. .....
Alexandre Guichard and Ferial Fanian

Phototrichogram ......... ... ... ... ... ... .. ... ... ...
Pascal Reygagne

Hair Evaluation Method: Pull Test and Wash Test ........
Marcella Guarrera and Alfredo Rebora

Hair Polarized Microscopy ...........................
Adriana Rakowska

Hair-Hair Contact Dynamics and Interactions Studied
with Atomic Force Microscopy ........................
Gustavo S. Luengo, Hiroyasu Mizuno, and Mark W. Rutland

Nail Anatomy and Physiology .........................
Robert Baran

Nail Metrology ........... . ... i
Robert Baran

Nail Growth Evaluation and Factors Affecting
NailGrowth ....... ... .. .. .. ... .. ... .. .. . .. ...
Shari R. Lipner and Richard K. Scher

The pH of the Human Nail Plate ......................
S. Murdan, G. Milcovich, and G. S. Goriparthi

Contents



Contents

89

90

91

92

93

94

95

96

97

98

929

100

101

102

103

High-Frequency Ultrasound of the Nail .................
Charles B. Kromann, Ximena Wortsman, and
Gregor B. E. Jemec

Fibroblast Evaluation: Extracellular Matrix Synthesis
Céline Viennet and Patrice Muret

Mechanical Properties of Fibroblasts ...................
Carol Courderot-Masuyer

Gene Expression and Genetic Evaluation of the Skin ......
Philippe Benech

Biometrology Guidelines for the In Vivo Assessment of
Skin Surface pH in Nonclinical Settings .................
Aleksandr B. Stefaniak and Johan L. Du Plessis

Biometrology Guidelines for the In Vivo Assessment of
Transepidermal Water Loss and Skin Hydration in
Nonclinical Settings . ........... ... ... ... ... .. ....
Johan L. Du Plessis and Aleksandr B. Stefaniak

Skin Mechanical Function ............................
Pierre Agache and Daniel Varchon

Mechanical Behaviour Assessment of the Skin .. .........
Pierre Agache and Daniel Varchon

The Durometer Measurement of the Skin: Hardware and
Measuring Principles . .......... ... ... ... ... .
Salvatore Panduri, Valentina Dini, and Marco Romanelli

Skin Viscoelasticity by Acoustic Velocity and Dispersion:
Effects of Tension in Stratum Corneum .................
Eduardo Ruvolo, Christina Lee, and Nikiforos Kollias

Skin Tensile Strength in Scleroderma ............... ...
Gérald E. Piérard, Trinh Hermanns-Lé, and Claudine
Piérard-Franchimont

Model-Based Interpretation of Skin Microstructural and
Mechanical Measurements . ..........................
Jessica W. Y. Jor, Matthew D. Parker, Martyn P. Nash,

Andrew J. Taberner, and Poul M. F. Nielsen

Skin Photoprotection Function ..................... ...
Dominique Leroy

Radical Production by Infrared Irradiation in
Human SKkin ....... .. .. ... ... ... .. .. ... ...
Maxim E. Darvin, Martina C. Meinke, and Jiirgen Lademann

Phototoxicity, Photoirritation, and Photoallergy Detection
and Assessment . ......... ... ...
Jean-Claude Beani

XXi



XXii

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

Photobiological Assessment of Sunscreens ...............
D. Moyal

Skin Barrier Function ...............................
Fabrice Pirot and Francgoise Falson

In vivo Skin Absorption and Skin Pharmacology .........
Youssef Lboutounne and Patrice Muret

Biological and Pharmacological Tests for the Exploration
of Skin Barrier Function ................ ... ... .....
Pierre Treffel and Bernard Gabard

Transepidermal Water Loss ..........................
Bernard Gabard and Pierre Treffel

Suction Blisters and Microdialysis .....................
Sophie Mac-Mary and Patrice Muret

Measuring Silica Nanoparticles in the Skin ..............
Shohreh Nafisi, Monika Schéfer-Korting, and
Howard I. Maibach

Predicting Hydration’s Effects on Topical Delivery ........
Farhaan Hafeez and Howard 1. Maibach

Multiphoton Tomography ......................... ...
Karsten Konig

Storage Conditions of the Skin Affect Tissue Structure and
In Vitro Percutaneous Penetration .....................
Jesper B. Nielsen and Luis Bagatolli

Epidermal Barrier Treatments Based on Vernix Caseosa . ..
Marty O. Visscher

Assessing the Effects of Fiber-Based Materials on
theSkin ........ .. .. ... .. .. L
Jackson Leong, Kathryn L. Hatch, and Howard 1. Maibach

Human Epidermal Barrier May Be Quantitatively
Described by Compartmental Analysis of Water

Dynamics .......... ...
Luis Monteiro Rodrigues and Catarina Rosado

Skin Reactivity and Proneness to Irritation ..............
Pierre Agache

Cutaneous Testing: Detection and Assessment of
Allergy ...
Martine Vigan

Thermal Exchangesin Man ..........................
Jacques Bittel and Victor Candas

Contents



Contents

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

Thermophysiological Parametersin Man . ..............
Victor Candas

Functional Assessment of Thermoregulation in Man ......
Victor Candas and Jacques Bittel

Distribution of Skin Thermal Sensitivity ................
Nicola Gerrett, Yacine Ouzzahra, and George Havenith

Skin Thermal Imaging . ......... ... ... ... ... .. ...
Francis J. Ring

Validity, Reliability, and Reproducibility of Skin
Temperature in Healthy Subjects Using Infrared
Thermography ........... ... ... .. .. .. .. .. ... ...
Ismael Fernandez-Cuevas, Joao Carlos Marins,

Javier Arnaiz Lastras, Pedro Gomez Carmona, and

Manuel Sillero Quintana

Potential Errors in Mean Skin Temperature Calculation
Due to Thermistor Placement as Determined by Infrared
Thermography ........... ... ... . .. .. .. .. ... ...
David D. Pascoe

Skin Sensory Structural Component and Function ........
Laurent Misery

Skin Sensorial Receptors .............................
Loic Rambaud and Laurence Kocher

Sensory Function of the Skin . ........................
Laurent Misery

Quantitative Neurosensory Exploration of the Skin .......
Loic Rambaud

Thermal Sensory Analyzer and Skin ...................
Igbaljit Singh and Howard 1. Maibach

Itch Metrology ......... ... ... .. i,
Emilie Brenaut and Laurent Misery

Morphometry in Clinical Dermatology ... or Measuring
Withouta Device . ......... ... ... .. ... ... ... ...,
Pierre Agache

Assessment of Erythema and Pallor ....................
Pierre Agache

Cosmetic Facial Skin Type ...........................
Sang Woong Youn

Cellulite: Classification and Scoring ....................
Doris Hexsel, Camile L. Hexsel, and
Fernanda Naspolini Bastos



XXiv

136

137

138

139

140

141

142

143

144

145

146

147

148

Clinical Scoring of Atopic Dermatitis . ..................
Golara Honari

Psoriasis Scoring ........ ... .. .. ... ...
Yasser Afifi and Philippe Humbert

Acne Vulgaris Scoring ......... ... ... ... ... ... ...
Devinder Mohan Thappa and M. Malathi

Photography in Acne: Skin Metrics ....................
Audris Chiang, Farhaan Hafeez, and Howard 1. Maibach

Classification and Scoring of Androgenetic Alopecia

(Male and Female Pattern) ...........................
Alireza Firooz, Ali Rajabi-Estarabadi, Hamed Zartab, Hournaz
Hassanzadeh, and Yahya Dowlati

Hirsutism . ........ ... ... .. ...
Ferial Fanian

Skin Scoring for Mycosis Fungoides and Sézary
Syndrome ............ .. ...
Julia J. Scarisbrick

Impact of Excess Body Weight on Skin Hydration and
Biomechanics .......... .. ... ... . i
Liliana Tavares, Lidia Palma, Osvaldo Santos,

M?*Angélica Roberto, M* Julia Bujan, and Luis

Monteiro Rodrigues

Development and Diagnostic Accuracy and Reliability of

a Teledermatology Tool for Occupational Skin

Surveillance . ....... ... ... .. . L il
Markus F. C. Steiner

Sodium Lauryl Sulfate-Induced Irritation in the Human
Face: Regional and Age-Related Differences .............
Slaheddine Marrakchi and Howard 1. Maibach

Friction Foot Blisters: The Effect of Hydration on the Risk
of Blister Creation ..................................
Farina Hashmi

Use of “Connectivity Map” (Cmap) to Identify Novel,

Safe, Effective Antiaging Ingredients for Topical Use ......
Johanna M. Gillbro, Eve Merinville, Mia Nilsson,

Eva Hagforsen, Garrett Moran, Tamara Al-Bader, and

Alain Mavon

Measuring Skin Cell Stiffness .........................
Christian Schulze and Soeren Jaspers

Contents



Contents

149

150

151

152

153

154

155

156

157

158

159

160

Electron Paramagnetic Resonance Spectroscopy to

Evaluate the Radical Scavenging Activity of the Skin ......
Martina C. Meinke, Anna-Christina Lauer, Annette Friedrich,
Sophia Arndt, Stefan F. Haag, and Jiirgen Lademann

Mechanical Properties of Three Different Types of

Skin Graft ........ .. ... .. ...
J. Pauchot, Alexandre Guichard, Thomas Lihoreau,

Ahmed Elkhyat, Sophie Mac-Mary, and Philippe Humbert

Dynamic Infrared Thermography of Infantile
Hemangiomas ............ ... ... ... ... ... . .
Marty O. Visscher, Denise M. Adams, and Shona A. Burkes

Body Surface Area .......... ... ... ... ... .. i
Pierre Agache and Ferial Fanian

Blaschko Lines ............ ... ... ... ... .. ..........
Pierre Agache

Dermatomes ................. .. ... ...
Pierre Agache

Langer’sLines ............. ... .. ... . ... ... .. ....
Pierre Agache

Main Skin Biological Constants . ......................
Pierre Agache

Main Skin Physical Constants . .......................
Pierre Agache

Physical, Biological and General Constants of the Skin
Pierre Agache

Pressure Units of the Skin ............................
Pierre Agache

Correspondence Between International System
Units MKSA) and CGS Units ........................
Pierre Agache

XXV



About the Editors

Philippe Humbert

Department of Dermatology
University Hospital of Besancon
Besancon, France

Professor Humbert has been elevated to the grade of Professor of University in
1993, at the age of 34 years. Specialist in Dermatology as well in internal
Medicine, Allergology and clinical Immunology, and skin oncology, he
performed a Ph.D. in cutaneous Pharmacology.

During his position of head of the Department of Dermatology in the
University Hospital of Besangon from 1993 to 2015, he developed a clinical
department with all the specialties of Dermatology, i.e., Allergology, Surgery,
Laser, Internal Medicine, Oncology, pediatric Dermatology, Photobiology,
Biometrology.

During the same period, he created the Laboratory of Cutaneous Biology in
which news skin models are developed as well as cell cultures (keratinocytes,
fibroblasts, melanocytes. . .) which are used as pharmacological models.

On a clinical point of view, he created the CERT (Center for Investigation
and Research on the Skin) in which, with a team of engineers, doctors,
pharmacists, technicians, he performss clinical studies for evaluation of cos-
metics or drugs.

In this field of biometrology, he was elected as President of the ISBS
(International Society for Bioengineering and Imaging of the Skin) from
2005 to 2010 (he organized indeed the International Meeting of ISBS in
Besangon in 2009), as well as President of the International Society of
Cutaneous Pharmacology. He was President of ESCAD in 2011.

His bibliography includes more than 350 publications and five books.

Xxvii



Xxviii

Professor Philippe Humbert received the Award of the French Society of
Dermatology, of the French Society of Dermatological Research, as well the
French Society of Cosmetology.

Known for his humanism and generosity, Professor Philippe Humbert
welcomes many students or professors coming from abroad, and he was
proud to contribute to teach six famous Chinese Professors. He collaborates
with many universities over the world. Believing in the creativity of his
students, he helped them to assess three innovative start ups in the domain of
skin biometrology (Skinexigence®), skin biology (Bioexigence®), and skin
pharmacology ( Proviskin®).

Student of Pr Agache, his Editor position is the way to honor his mentor,
and to contribute to his artwork.

Ferial Fanian

Center for Study and Research on
the Integuments

Department of Dermatology
University Hospital of Besangon
Besancon, France

Ferial Fanian is a French-Persian dermatologist working in Research Centre of
Department of Dermatology of Besancon, France (CERT). She has a remark-
able experience on laser applications in dermatology while she was always
working as a researcher in biometrology of the skin.

She is also familiar with optical Biopsy methods particularly with in vivo
Confocal Microscopy and that is why she is the board member of ICNI group
(Non-Invasive Cutaneous Imaging thematique Group) at French Society of
Dermatology. She was working on melanocytes activity and morphology
through her PhD thesis. She has also obtained two academic fellowship in
« Laser and Cosmetic Dermatology » and also « Innovative Chronic Wound
Healing » in 2012 and 2013 in France.

Actually, she is the reviewer or invited author for several English and
French scientific journals in the field of dermatyology, aesthetic medicine
and biometrology such as JEADV, Archives of Dermatology, Journal of
Cosmetic Dermatology, Case Reports in Dermatological Medicine, Medical
Staff Dermatologie, Réalités Thérapeutiques en Dermato-Vénérologie.

About the Editors



About the Editors

XXiX

Research Interests

Advances and Emerging Techniques in Dermatology
Anti-Aging

Cosmetic Dermatology

Invasive and Non-Invasive Methods in Dermatology
Investigative Dermatology

Howard I. Maibach
Department of Dermatology
School of Medicine
University of California
San Francisco, CA, USA

Present Title: Professor

EDUCATION DEGREE
Tulane University, New Orleans, LA A.B.

Tulane University, New Orleans, LA M.D.

USPHS, Hospital of the University of Pennsylvania Resident/Fellow

HONORARY DEGREES DEGREE YEAR
L’Universite de Paris-Sud, France Ph.D. 1985
Université Claude Bernard Lyon 1, France Ph.D. 2008
University of Southern Denmark M.D. 2010

Dr. Howard Maibach joined the University of California Faculty in 1961 as
Assistant Professor, and is currently Professor of Dermatology.

Dr. Maibach, an expert in contact and occupational dermatitis, sees patients
at the Environmental Dermatoses Clinic, which is part of the Dermatology
Clinic at UCSF. His most active fields of research are dermatopharmacology,
dermatotoxicology, and environmental dermatoses. He has been doing human
subject research for 45 years.

He has been on the editorial board of more than 30 scientific journals. His
bibliography includes more than 2790 publications and 100 books.

He is member of 19 professional societies, including the American Academy
of Dermatology (AAD), San Francisco Dermatological Society (SFDS), North
American Contact Dermatitis Group (NACDG), American Contact Dermatitis
Society (ACDS), International Contact Dermatitis Research Group (ICDRG),
Society of Toxicology (SOT), European Environmental and Contact Dermatitis
Research Group (EECDRG), and the Internal Commission on Occupational
Health. He is a consultant to government, academia, and industry worldwide.



XXX

Dr. Howard Maibach was honored as the 2013 recipient of The Master
Dermatologist Award by The American Academy of Dermatology’s 71st
Annual Conference held in Miami, Florida. This prestigious award recognizes
an Academy member’s significant contributions to the field of dermatology
and to the American Academy of Dermatology.

In March 2015, The International League of Dermatological Societies
(ILDS) awarded Dr. Maibach their 2014 ILDS Certificate of Appreciation in
recognition of his outstanding contribution to dermatology, both nationally
and internationally, through his work, research, publications, and teaching in
the USA and over 60 countries.

About the Editors



Ahlam Abdou Department of Dermatology, Ibn Sina Hospital, Rabat
University Hospital, Rabat, Morocco

Denise M. Adams Hemangioma and Vascular Malformation Center, Cincin-
nati Children’s Hospital Medical Center, Cincinnati, OH, USA

Department of Pediatrics, College of Medicine, Cincinnati Children’s Hospital
Medical Center, Cincinnati, OH, USA

Yasser Afifi Private Clinic, Rabat, Morocco
e-mail: yaafifi@yahoo.fr

Pierre Agache Department of Dermatology, University Hospital of
Besancon, Besangon, France

e-mail: aude.agache@free.fr; ferial.fanian@chu-besancon.fr; ferial.fanian@cert-
besancon.com

Marina Agozzino San Gallicano Dermatological Institute, Rome, Italy
e-mail: ardigo@ifo.it

Tamara Al-Bader Oriflame Skin Research Institute, Stockholm, Sweden

Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden

Peter Altmeyer Department of Dermatology and Allergology, Ruhr Univer-
sity Bochum, Bochum, Germany

Hajar Amarouch Department of Dermatology, Ibn Sina Hospital, Rabat
University Hospital, Rabat, Morocco

Marco Ardigd San Gallicano Dermatological Institute, Rome, Italy
e-mail: ardigo@ifo.it

Lars Arendt-Nielsen Department of Health Science and Technology,
Faculty of Medicine, Center for Sensory-Motor Interaction (SMI), Aalborg
University, Aalborg, Denmark

Pierre Agache: deceased.
XXXi


mailto:yaafifi@yahoo.fr
mailto:aude.agache@free.fr
mailto:ferial.fanian@chu-besancon.fr
mailto:ferial.fanian@cert-besancon.com
mailto:ferial.fanian@cert-besancon.com
mailto:ardigo@ifo.it
mailto:ardigo@ifo.it

XXXii

Javier Arnaiz Lastras Faculty of Sciences for Physical Activity and Sport
(INEF), Universidad Politécnica de Madrid, Madrid, Spain

Sophia Arndt Department of Dermatology, Venereology and Allergology,
Center of Experimental and Applied Cutaneous Physiology, Charité -
Universitidtsmedizin Berlin, Berlin, Germany

Philippe Assouly Centre Sabouraud, Saint-Louis Hospital, Paris, France
e-mail: philippe.assouly@orange.fr

Sébastien Aubry University Hospital of Besangon, Besangon, France

Department of Radiology, 14S Laboratory, INSERM EA4268, University of
Franche-Comte, Besangon, France
e-mail: radio.aubry@free.fr

Luis Bagatolli Membrane Biophysics and Biophotonics group/ MEMPHY'S
Center for Biomembrane Physics, Department of Biochemistry and Molecular
Biology, University of Southern Denmark, Odense, Denmark

Nawel Baghdadli L’Oréal Research and Innovation, Aulnay-Sous- Bois,
France

P. Bahadoran Department of Dermatology, Nice CHU Hopital Pasteur, Nice
Cedex 3, France
e-mail: Philippe. BAHADORAN@unice.fr

Chiara Baldini Dipartimento di malattie muscolo-scheletriche e cutanee,
U.0O. Reumatologia, Pisa, Italy
e-mail: c.baldini@med.unipi.it

Mathurin Baquié Scientis Pharma SA, Geneva, Switzerland

Robert Baran Nail Disease Center, Cannes, France
e-mail: baran.r@wanadoo.fr

Gladimir V. G. Baranoski Natural Phenomena Simulation Group, Univer-
sity of Waterloo, Waterloo, ON, Canada
e-mail: gvgbaran@cs.uwaterloo.ca

André O. Barel Faculty of Physical Education and Physiotherapy, Vrije
Universiteit Brussel, Brussel, Belgium
e-mail: anbarel@vub.ac.be

Fernanda Naspolini Bastos Universidade Luterana do Brasil, Canoas,
Brazil

Jean-Claude Beani Clinique Universitaire de Dermato-Vénéréologie,
Photobiologie et Allergologie, Pole Pluridisciplinaire de Médecine, CHU de
Grenoble, Grenoble, France

e-mail: jeanclaudebeani@gmail.com; jcbeani@chu-grenoble. fr

Philippe Benech Facult¢ de Médecine Secteur Nord, UMR 7259 (NICN)
CNRS — Aix-Marseille Université, Marseille, France
e-mail: philippe.benech@univ-amu.fr

Contributors


mailto:philippe.assouly@orange.fr
mailto:radio.aubry@free.fr
mailto:Philippe.BAHADORAN@unice.fr
mailto:c.baldini@med.unipi.it
mailto:baran.r@wanadoo.fr
mailto:gvgbaran@cs.uwaterloo.ca
mailto:anbarel@vub.ac.be
mailto:jeanclaudebeani@gmail.com
mailto:jcbeani@chu-grenoble.fr
mailto:philippe.benech@univ-amu.fr

Contributors

XXXiii

Bruno A. Bernard L’Oréal Research and Innovation, Clichy, France
e-mail: bbernard@rd.loreal.com

Jean-claude Bernengo Non Invasive Technologies, Paris, France
e-mail: bernjc@free.fr

Jacques Bittel Cepa, CNRS, Strasbourg Cedex, France

Stefano Bombardieri Dipartimento di malattie muscolo-scheletriche e
cutanee, U.O. Reumatologia, Pisa, Italy
e-mail: s.bombardieri@int.med.unipi.it

S. Boutefnouchet Unité de Préparation et de Contréles des Médicaments,
Service Pharmaceutique — Groupement Hospitalier Edouard Herriot-Hospices
Civils de Lyon, Lyon cedex 03, France

Emilie Brenaut Department of Dermatology, University Hospital of Brest,
Brest, France

M? Julia Bujan Faculty of Medicine and Health Science, Universidad de
Alcala de Henares, Campus Universitario, Ctra. Barcelona, Madrid, Spain

Shona A. Burkes Skin Sciences Program, Division of Plastic Surgery,
Department of Surgery, Cincinnati Children’s Hospital Medical Center,
College of Medicine, University of Cincinnati, Cincinnati, OH, USA

James L. Winkle, College of Pharmacy, University of Cincinnati, Cincinnati,
OH, USA

Francisco M. Camacho School of Medicine, Medical-Surgical Dermatology
Department, Hospital Universitario Virgen Macarena, University of Seville,
Seville, Spain

e-mail: fmcamacho@us.es; camachodp@medynet.com

Victor Candas Ex Research Director at CNRS, Strasbourg Cedex 2, France
e-mail: v.candas@orange.fr

Massimiliano Cazzato Dipartimento di malattie muscolo-scheletriche e
cutanee, U.O. Reumatologia, Pisa, Italy
e-mail: m_cazzato@virgilio.it

Tenn F. Chen Natural Phenomena Simulation Group, University of Water-
loo, Waterloo, ON, Canada
e-mail: t4chen@cs.uwaterloo.ca

Audris Chiang UC Irvine School of Medicine, Berkeley, CA, USA
Department of Dermatology, University of California, San Francisco, CA,

USA
e-mail: audrisc@uci.edu

Peter Clarys Faculty of Physical Education and Physiotherapy, Vrije
Universiteit Brussel, Brussel, Belgium
e-mail: pclarys@vub.ac.be


mailto:bbernard@rd.loreal.com
mailto:bernjc@free.fr
mailto:s.bombardieri@int.med.unipi.it
mailto:fmcamacho@us.es
mailto:camachodp@medynet.com
mailto:v.candas@orange.fr
mailto:m_cazzato@virgilio.it
mailto:t4chen@cs.uwaterloo.ca
mailto:audrisc@uci.edu
mailto:pclarys@vub.ac.be

XXXiV

Carol Courderot-Masuyer Bioexigence, Besancon, France
e-mail: bioexigence@wanadoo.fr

Razvigor Darlenski Department of Dermatology and Venereology, Tokuda
Hospital Sofia, Sofia, Bulgaria
e-mail: darlenski@gmail.com

Maxim E. Darvin Department of Dermatology, WVenereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité — Universitidtsmedizin Berlin, Berlin, Germany

e-mail: maxim.darvin@charite.de

J. P. Delage U688 Physiopathologie mitochondriale, Universit¢ Victor
Segalen-Bordeaux 2, Bordeaux Cedex, France

Alessandra Della Rossa Dipartimento di malattie muscolo-scheletriche e
cutanee, U.O. Reumatologia, Pisa, Italy
e-mail: a.dellarossa@ao-pisa.toscana.it

Heinrich Dickel Department of Dermatology and Allergology, Ruhr Univer-
sity Bochum, Bochum, Germany
e-mail: h.dickel@klinikum-bochum.de

Valentina Dini Department of Dermatology, University of Pisa, Pisa, Italy

Stéphane Diridollou L’Oreal Research and Innovation, Chevilly, Larue,
France
e-mail: sdiridollou@rd.loreal.com

Van Neste Dominique Skinterface Tournai and Brussels’ Hair Clinic, Tour-
nai, Belgium
e-mail: info@skinterface.be

Yahya Dowlati Center for Research and Training in Skin Diseases and
Leprosy, Tehran University of Medical Sciences, Tehran, Iran
e-mail: dowlatiy@yahoo.com

Peter D. Drummond School of Psychology and Exercise Science, Murdoch
University, Perth, WA, Australia
e-mail: p.drummond@murdoch.edu.au

L. Duteil CPCAD (Centre de Pharmacologie Clinique Appliquée a la
Dermatologie), Hopital L’ARCHET 2, Nice Cedex 3, France
e-mail: philippe. BAHADORAN@unice.fr

Vanessa Ecarnot CERT, Department of Dermatology, CHRU Besancon,
Besancon, France

Claudia E1 Gammal Dermatology, Medical Care Center, Diakonie Klinikum
Jung-Stilling, Siegen, Germany

Stephan El Gammal Dermatological Clinic, Diakonie Klinikum Bethesda,
Freudenberg, Germany
e-mail: stephan@ElGammal.de

Contributors


mailto:bioexigence@wanadoo.fr
mailto:darlenski@gmail.com
mailto:maxim.darvin@charite.de
mailto:a.dellarossa@ao-pisa.toscana.it
mailto:h.dickel@klinikum-bochum.de
mailto:sdiridollou@rd.loreal.com
mailto:info@skinterface.be
mailto:dowlatiy@yahoo.com
mailto:p.drummond@murdoch.edu.au
mailto:philippe.BAHADORAN@unice.fr
mailto:stephan@ElGammal.de

Contributors

XXXV

Ahmed Elkhyat Center for Research and Studies on the Integument (CERT),
Department of Dermatology, Clinical Investigation Center (CIC BT506),
Besancon University Hospital, INSERM UMRI1098, FED4234 IBCT,
University of Franche-Comté, Besangon, France

e-mail: aelkhyat@chu-besancon.fr

Ramona Enea L’Oréal Research and Innovation, Aulnay-Sous- Bois, France

Francoise Falson ISPB-Facult¢ de Pharmacie, University of Lyon, Lyon,
France
e-mail: francoise.rieg-falson@univ-lyonl . fr

Ferial Fanian Center for Study and Research on the Integuments,
Department of Dermatology, University Hospital of Besangon, Besancon,
France

e-mail: ferial.fanian@chu-besancon.fr; ferial.fanian@cert-besancon.com;
fanian@gmail.com

Ismael Fernandez-Cuevas Faculty of Sciences for Physical Activity and
Sport (INEF), Universidad Politécnica de Madrid, Madrid, Spain
e-mail: ismael.fernandez@upm.es

Hugo Ferreira Faculty of Sciences, Institute of Biophysics and Biomedical
Engineering, Universidade de Lisboa, Lisboa, Portugal

Davide Filingeri Environmental Ergonomics Research Centre, Loughbor-
ough Design School, Loughborough University, Loughborough, UK
e-mail: davidefilingeri@hotmail.it

Alireza Firooz Center for Research and Training in Skin Diseases and
Leprosy, Tehran University of Medical Sciences, Tehran, Iran
e-mail: firozali@sina.tums.ac.ir

Joachim W. Fluhr Department of Dermatology, Charit¢é — Universi-
tatsmedizin Berlin, Berlin, Germany
e-mail: Joachim.Fluhr@charite.de

Annette Friedrich Department of Dermatology, Venereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité - Universitdtsmedizin Berlin, Berlin, Germany

Bernard Gabard Lorrach, Germany
e-mail: b.gabard@iderma.ch

Thilo Gambichler Department of Dermatology and Allergology, Ruhr
University Bochum, Bochum, Germany

Parisa Gazerani Department of Health Science and Technology, Faculty of
Medicine, Center for Sensory-Motor Interaction (SMI), Aalborg University,
Aalborg, Denmark

e-mail: gazerani@hst.aau.dk


mailto:aelkhyat@chu-besancon.fr
mailto:francoise.rieg-falson@univ-lyon1.fr
mailto:ferial.fanian@chu-besancon.fr
mailto:ferial.fanian@cert-besancon.com
mailto:fanian@gmail.com
mailto:ismael.fernandez@upm.es
mailto:davidefilingeri@hotmail.it
mailto:firozali@sina.tums.ac.ir
mailto:Joachim.Fluhr@charite.de
mailto:b.gabard@iderma.ch
mailto:gazerani@hst.aau.dk

XXXVi

Edgar Gentilhomme French Army Health Research Department, La tronche,
France
e-mail: edgargentilhomme(@crssa.net

Nicola Gerrett Institute of Sport and Exercise Science, University of
Worcester, Worcester, UK
e-mail: n.gerrett@worc.ac.uk

Marion Ghibaudo L’Oréal Research and Innovation, Aulnay-Sous- Bois,
France

E. Gilbert EA 4169 “Aspects Fondamentaux, Cliniques et Thérapeutiques de
la Fonction Barriére Cutanée”, Laboratoire de Pharmacie Galénique
Industrielle — Faculté de Pharmacie., Université Claude Bernard Lyon 1,
Lyon cedex 08, France

Johanna M. Gillbro Oriflame Skin Research Institute, Stockholm, Sweden
Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden
e-mail: johanna.gillbro@oriflame.com

Pedro Gomez Carmona Faculty of Sciences for Physical Activity and Sport
(INEF), Universidad Politécnica de Madrid, Madrid, Spain

Salvador Gonzalez Dermatology Service, Memorial Sloan-Kettering Cancer
Center, New York, NY, USA

Medicine Department, Alcala University, Madrid, Spain

G. S. Goriparthi Department of Pharmaceutics, UCL School of Pharmacy,
London, UK

Alexandros Goulioumis Department of Anesthesiology, Intensive Care and
Pain Therapy, The Knappschaftskrankenhaus Dortmund, Dortmund, Germany

Marcella Guarrera Department of Health Sciences-Section of Dermatology,
University of Genoa, Genoa, Italy
e-mail: guarrera@unige.it

Alexandre Guichard Center for Research and Studies on the Integument
(CERT), Department of Dermatology, Clinical Investigation Center (CIC
INSERM 1431), Besangon University Hospital; INSERM UMR1098,
FEDA4234 IBCT, University of Franche-Comté, Besangon, France

e-mail: guichard.alexandre@gmail.com

J. C. Guimberteau Institut Aquitain de la Main, Bordeaux-Pessac, France
e-mail: adf.guimberteau@wanadoo.fr

Stefan F. Haag Department of Dermatology, Venereology and Allergology,
Center of Experimental and Applied Cutaneous Physiology, Charité -
Universitdtsmedizin Berlin, Berlin, Germany

Farhaan Hafeez Department of Dermatology, University of California, San
Francisco, San Francisco, CA, USA
e-mail: farhaanhafeez@gmail.com; farhaan.hafeez@yale.edu

Contributors


mailto:edgargentilhomme@crssa.net
mailto:n.gerrett@worc.ac.uk
mailto:johanna.gillbro@oriflame.com
mailto:guarrera@unige.it
mailto:guichard.alexandre@gmail.com
mailto:adf.guimberteau@wanadoo.fr
mailto:farhaanhafeez@gmail.com
mailto:farhaan.hafeez@yale.edu

Contributors

XXXVii

Marek Haftek Laboratoire de Recherche Dermatologique, EA 4169, Faculté
de Médecine et de Pharmacie, Université Claude Bernard Lyon 1, Lyon, France
e-mail: marek.haftek@univ-lyonl.fr

Eva Hagforsen Oriflame Skin Research Institute, Stockholm, Sweden
Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden

Steffi Hansen Department Drug Delivery, Helmholtz Institute for Pharma-
ceutical Research Saarland (HIPS), Helmholtz Center for Infection Research,
Saarbruecken, Germany

e-mail: steffihansen@web.de

Farina Hashmi School of Health Sciences Research, University of Salford,
Manchester, UK
e-mail: F.Hashmi@salford.ac.uk

Hournaz Hassanzadeh Center for Research and Training in Skin Diseases
and Leprosy, Tehran University of Medical Sciences, Tehran, Iran
e-mail: hasanzadeh.hoornaz92@gmail.com

Kathryn L. Hatch Department of Agricultural and Biosystems Engineering,
University of Arizona, Tucson, AZ, USA
e-mail: khatch@ag.arizona.edu

George Havenith Environmental Ergonomic Research Centre, Loughbor-
ough Design School, Loughborough University, Loughborough, UK
e-mail: G.Havenith@lboro.ac.uk

Trinh Hermanns-Lé Laboratory of Skin Bioengineering and Imaging
(LABIC), Liége University, Liége, Belgium

Service de Dermatopathologie, CHU du Sart Tilman, Li¢ge, Belgium

Department of Dermatopathology, Unilab Lg, University Hospital of Liege,
Liege, Belgium
e-mail: Trinh.hermanns@chu.ulg.ac.be; Trinh.le@ulg.ac.be

Camile L. Hexsel Brazilian Center for Studies in Dermatology, Porto Alegre,
Brazil

Doris Hexsel Brazilian Center for Studies in Dermatology, Department of
Dermatology, Pontificia Universidade Catolica do Rio Grande do Sul
(PUC-RY), Porto Alegre, RS, Brazil

e-mail: doris@hexsel.com.br

Simon Hodder Environmental Ergonomics Research Centre, Loughborough
Design School, Loughborough University, Loughborough, UK
e-mail: S.Hodder@]lboro.ac.uk

Golara Honari Department of Dermatology, Stanford School of Medicine,
Redwood City, USA
e-mail: Honari@stanford.edu


mailto:marek.haftek@univ-lyon1.fr
mailto:steffihansen@web.de
mailto:F.Hashmi@salford.ac.uk
mailto:hasanzadeh.hoornaz92@gmail.com
mailto:khatch@ag.arizona.edu
mailto:G.Havenith@lboro.ac.uk
mailto:Trinh.hermanns@chu.ulg.ac.be
mailto:Trinh.le@ulg.ac.be
mailto:doris@hexsel.com.br
mailto:S.Hodder@lboro.ac.uk
mailto:Honari@stanford.edu

XXXViii

Magdalena Hoppel Department of Pharmaceutical Technology and
Biopharmaceutics, Faculty of Life Sciences, University of Vienna, Vienna,
Austria

e-mail: magdalena.hoppel@univie.ac.at

Philippe Humbert Department of Dermatology, University Hospital of
Besancon, Besancon, France
e-mail: philippe.humbert@univ-fcomte.fr

Alia Arif Hussain Department of Dermatology, Roskilde Hospital, Univer-
sity of Copenhagen, Roskilde, Denmark
e-mail: alia.arif. hussain@gmail.com

Soeren Jaspers Research and Development, Beiersdorf AG, Hamburg,
Germany
e-mail: Soeren.Jaspers@beiersdorf.com

Gregor B. E. Jemec Department of Dermatology, Roskilde Hospital,
University of Copenhagen, Roskilde, Denmark
e-mail: gbj@regionsjaelland.dk

Adeline Jeudy Research and Studies Center on the Integument (CERT);
Clinical Investigation Center (CIC BT506), Department of Dermatology,
Besancon University Hospital, Besangon, France

e-mail: ajeudy@chu-besancon.fr

Jessica W. Y. Jor Auckland Bioengineering Institute, University of Auck-
land, Auckland, New Zealand
e-mail: j.jor@auckland.ac.nz

Jakob Mutanu Jungersted Department of Dermatology, University of
Copenhagen, Copenhagen, NV, Denmark
e-mail: jungersted@gmail.com

Raphaela Kaistle Department of Dermatology and Allergology, General
Hospital Augsburg, Augsburg, Germany

Karsten Konig Department of Biophotonics and Laser Technology, Saarland
University, Saarbruecken, Germany

JenLab GmbH, Jena, Germany
e-mail: k.koenig@blt.uni-saarland.de

Jeanette Kamphowe Department of Dermatology and Allergology, Ruhr
University Bochum, Bochum, Germany

Behrooz Kasraee Scientis Pharma SA, Geneva, Switzerland
e-mail: behroozkasraee@yahoo.com

Rachid Kechidi University Hospital of Besangon, Besangon, France
e-mail: rkechidi@live.fr

Katsuko Kikuchi Department of Dermatology, Tohoku University Graduate
School of Medicine, Sendai, Japan
e-mail: kkikuchi@med.tohoku.ac.jp

Contributors


mailto:magdalena.hoppel@univie.ac.at
mailto:philippe.humbert@univ-fcomte.fr
mailto:alia.arif.hussain@gmail.com
mailto:Soeren.Jaspers@beiersdorf.com
mailto:gbj@regionsjaelland.dk
mailto:ajeudy@chu-besancon.fr
mailto:j.jor@auckland.ac.nz
mailto:jungersted@gmail.com
mailto:k.koenig@blt.uni-saarland.de
mailto:behroozkasraee@yahoo.com
mailto:r.kechidi@live.fr
mailto:kkikuchi@med.tohoku.ac.jp

Contributors

XXXiX

Victoria Klang Department of Pharmaceutical Technology and
Biopharmaceutics, Faculty of Life Sciences, University of Vienna, Vienna,
Austria

e-mail: victoria.klang@univie.ac.at

Fanny Knorr Department of Dermatology, Venereology and Allergology,
Center of Experimental and Applied Cutaneous Physiology, Charité -
Universitdtsmedizin Berlin, Berlin, Germany

e-mail: fanny.knorr@charite.de

Laurence Kocher Service d’Explorations Fonctionnelles Neurologiques,
Centre Hospitalier Lyon Sud, Hospices Civils de Lyon, Pierre-Bénite, France
e-mail: laurence.kocher@chu-lyon.fr

Nikiforos Kollias Johnson & Johnson Consumer and Personal Products
Worldwide, Skillman, NJ, USA

Charles B. Kromann Department of Dermatology, Roskilde, Zealand
University Hospital, University of Copenhagen, Copenhagen, Denmark
e-mail: charles. kromann@gmail.com

Oliver Kuss Institute for Biometry and Epidemiology, German Diabetes
Center, Leibniz Institute for Diabetes Research at Heinrich Heine University
Diisseldorf, Diisseldorf, Germany

Jiirgen Lademann Department of Dermatology, Venereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité — Universitdtsmedizin Berlin, Berlin, Germany

e-mail: juergen.lademann@charite.de

Cheng-Che Eric Lan Department of Dermatology, Kaohsiung Medical
University, Kaohsiung, Taiwan

Helene M. Langevin Department of Neurological Sciences, University of
Vermont, College of Medicine, Burlington, VT, USA
e-mail: helene.langevin@med.uvm.edu

Anna-Christina Lauer Department of Dermatology, Venereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité - Universititsmedizin Berlin, Berlin, Germany

Youssef Lboutounne CIC-BT CHU, Besangon, France
e-mail: youssef-lboutounne@hotmail. fr

Won-Soo Lee Department of Dermatology, Institute of Hair and Cosmetic
Medicine, Yonsei University Wonju College of Medicine, Wonju, Gangwon-
Do, Republic of Korea

e-mail: leewonsoo@yonsei.ac.kr

Christina Lee Johnson & Johnson Consumer and Personal Products World-
wide, Skillman, NJ, USA
e-mail: CLee56@its.jnj.com

Jackson Leong Dermatology Department, University of California, San
Francisco, San Francisco, CA, USA
e-mail: jacksonleong@gmail.com


mailto:victoria.klang@univie.ac.at
mailto:fanny.knorr@charite.de
mailto:laurence.kocher@chu-lyon.fr
mailto:charles.kromann@gmail.com
mailto:juergen.lademann@charite.de
mailto:helene.langevin@med.uvm.edu
mailto:youssef-lboutounne@hotmail.fr
mailto:leewonsoo@yonsei.ac.kr
mailto:CLee56@its.jnj.com
mailto:jacksonleong@gmail.com

x|

Dominique Leroy Dermatologist, Department of Dermatology, University
Hospital centre, Caen, France
e-mail: dominique.leroy l0@wanadoo.fr

LiLi Department of Dermatology, West China Hospital, Sichuan University,
Chengdu, China

Yuanhong Li Department of Dermatology, No.1 Hospital of China Medical
University, Shenyang, People’s Republic of China
e-mail: liyuanhong@vip.sina.com

Thomas Lihoreau Center for Research and Studies on the Integument
(CERT), Department of Dermatology, Clinical Investigation Center (CIC
INSERM 1431), Besancon University Hospital; INSERM UMRI1098,
FEDA4234 IBCT, University of Franche-Comté, Besancon, France

e-mail: tlihoreau@chu-besancon.fr

Shari R. Lipner Department of Dermatology, Weill Cornell Medical Col-
lege, New York, NY, USA
e-mail: sh19032@med.cornell.edu

Caterina Longo Dermatology and Skin cancer Unit, Arcispedale Santa
Maria Nuova-IRCCS, Reggio Emilia, Italy
e-mail: longo.caterina@gmail.com

Gustavo S. Luengo L[’Oréal Research and Innovation, Aulnay-Sous- Bois,
France
e-mail: gluengo@rd.loreal.com

Sophie Mac-Mary Skinexigence SAS, Bioparc, Besancon, France
e-mail: smac@skinexigence.com

Howard I. Maibach Department of Dermatology, School of Medicine, Uni-
versity of California, San Francisco, CA, USA
e-mail: maibachh@derm.ucsf.edu

M. Malathi Department of Dermatology, Jawaharlal Institute of Post Grad-
uate Medical Education and Research, Gorimedu, Puducherry, India
e-mail: mmalathi.dr@live.com

George Man Department of Dermatology, Dermatology Service, Veterans
Affairs Medical Center San Francisco, University of California San Francisco,
School of Medicine, San Francisco, CA, USA

e-mail: georgeisman@gmail.com

Mao-Qiang Man Department of Dermatology, Dermatology Service, Vet-
erans Affairs Medical Center San Francisco, University of California San
Francisco, School of Medicine, San Francisco, CA, USA

e-mail: mqman@hotmail.com

Joao Carlos Marins Human Performance Laboratory — LAPEH,
Universidade Federal de Vicosa (Brazil), Minas Gerais Codigo, Vicosa, Brazil

Slaheddine Marrakchi Department of Dermatology, Hedi CHAKER Hos-
pital, Sfax, Tunisia
e-mail: slaheddine.marrakchi@tunet.tn

Contributors


mailto:dominique.leroy10@wanadoo.fr
mailto:liyuanhong@vip.sina.com
mailto:tlihoreau@chu-besancon.fr
mailto:shl9032@med.cornell.edu
mailto:longo.caterina@gmail.com
mailto:gluengo@rd.loreal.com
mailto:smac@skinexigence.com
mailto:maibachh@derm.ucsf.edu
mailto:mmalathi.dr@live.com
mailto:georgeisman@gmail.com
mailto:mqman@hotmail.com
mailto:slaheddine.marrakchi@tunet.tn

Contributors

xli

Alain Mavon Oriflame Skin Research Institute, Stockholm, Sweden
Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden

Sylvie Meaume Department of Geriatrics, Wound Care Unit, Rothschild
Hospital, Paris, France
e-mail: sylvie.meaume@rth.aphp.fr

Annette Mehling BASF Personal Care and Nutrition GmbH, Diisseldorf,
Germany
e-mail: annette.mehling@basf.com

Martina C. Meinke Department of Dermatology, Venereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité — Universitdtsmedizin Berlin, Berlin, Germany

e-mail: martina.meinke@charite.de

Eve Merinville Oriflame Skin Research Institute, Stockholm, Sweden
Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden

Shahram F. Mevaloo Health Studies Group, Center for Strategic Research,
LR.I Ministry of Sport and Youth, Tehran, Iran
e-mail: sfaradjzadeh@yahoo.com

G. Milcovich Department of Pharmaceutics, UCL School of Pharmacy,
London, UK

Laurent Misery Department of Dermatology, University Hospital of Brest,
Brest, France
e-mail: laurent.misery(@chu-brest.fr

Hiroyasu Mizuno L’OREAL, KSP Research and Innovation center, Kawa-
saki, Japan

Mette Mogensen Department of Dermatology and Venereology, Bispebjerg
Hospital, University of Copenhagen, Copenhagen, Denmark
e-mail: mogensen.mette@gmail.com

Garrett Moran Oriflame Skin Research Institute, Stockholm, Sweden
Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden

Marta Mosca Dipartimento di malattie muscolo-scheletriche e cutanee, U.O.
Reumatologia, Pisa, Italy
e-mail: marta.mosca@med.unipi.it

D. Moyal La Roche-Posay Laboratoire Dermatologique, Asnieres Sur Seine,
France
e-mail: dominique.moyal@]loreal.com


mailto:sylvie.meaume@rth.aphp.fr
mailto:annette.mehling@basf.com
mailto:martina.meinke@charite.de
mailto:sfaradjzadeh@yahoo.com
mailto:laurent.misery@chu-brest.fr
mailto:mogensen.mette@gmail.com
mailto:marta.mosca@med.unipi.it
mailto:dominique.moyal@loreal.com

xlii

S. Murdan Department of Pharmaceutics, UCL School of Pharmacy,
London, UK
e-mail: s.murdan@ucl.ac.uk

Patrice Muret Engineering and Cutaneous Biology Laboratory, UMR 1098,
University of Franche-Comte, Besancon, France

Clinical Pharmacology Department, University Hospital, Besangon, France
e-mail: patrice.muret@univ-fcomte.fr; plmuret@chu-besancon.fr

Shohreh Nafisi Department of Chemistry, Central Tehran Branch, IAU,
Tehran, Iran

Department of Dermatology, University of California, San Francisco, CA,
USA

e-mail: drshnafisi@gmail.com

Martyn P. Nash Auckland Bioengineering Institute, University of Auckland,
Auckland, New Zealand

Department of Engineering Science, University of Auckland, Auckland,
New Zealand

Yves Neveux Livernon, France
e-mail: yves.neveux@free.fr

Poul M. F. Nielsen Auckland Bioengineering Institute, University of Auck-
land, Auckland, New Zealand

Department of Engineering Science, University of Auckland, Auckland,
New Zealand

Jesper B. Nielsen Department of Public Health, University of Southern
Denmark, Odense, Denmark
e-mail: jbnielsen@health.sdu.dk

Thomas A. Nielsen Department of Health Science and Technology, Faculty
of Medicine, Center for Sensory-Motor Interaction (SMI), Aalborg University,
Aalborg, Denmark

Mia Nilsson Oriflame Skin Research Institute, Stockholm, Sweden
Oriflame R&D Ltd, Bray, Co Wicklow, Ireland

Department of Medical Sciences, Dermatology and Venereology, Uppsala
University, Uppsala, Sweden

Lars Norlén Department of Cell and Molecular Biology (CMB), Karolinska
Institutet, and Dermatology Clinic, Karolinska University Hospital, Stock-
holm, Sweden

e-mail: lars.norlen@ki.se

Yacine Ouzzahra Institute for Health and Behaviour, University of Luxem-
bourg, Walferdange, Luxembourg
e-mail: Yacine.Ouzzahra@uni.lu

Lidia Palma CBIOS — Research Center for Health Science and Technolo-
gies, Universidade Lusofona, Lisbon, Portugal

Contributors


mailto:s.murdan@ucl.ac.uk
mailto:patrice.muret@univ-fcomte.fr
mailto:p1muret@chu-besancon.fr
mailto:drshnafisi@gmail.com
mailto:yves.neveux@free.fr
mailto:jbnielsen@health.sdu.dk
mailto:lars.norlen@ki.se
mailto:Yacine.Ouzzahra@uni.lu

Contributors

xliii

Salvatore Panduri Department of Dermatology, University of Pisa, Pisa,
Italy

Matthew D. Parker Auckland Bioengineering Institute, University of Auck-
land, Auckland, New Zealand

David D. Pascoe School of Kinesiology, Auburn University, Aubur, Al, USA
e-mail: Pascodd@auburn.edu

Paola Pasquali Dermatology Department, Pius Hospital de Valls, Valls,
Spain
e-mail: pasqualipaola@gmail.com

J. Pauchot Orthopedic Surgery, Traumatology, Plastic Aesthetic, Recon-
structive Surgery, and Hand Surgery Department, EA 4268, IFR 133 INSERM
14S, Besancon University Hospital, Besancon, France

e-mail: julien.pauchot@gmail.com

Giovanni Pellacani Dermatology Unit, University of Modena and Reggio
Emilia, Modena, Italy

Gérald E. Piérard Laboratory of Skin Bioengineering and Imaging
(LABIC), Liege University, Liege, Belgium

Service de Dermatopathologie, CHU du Sart Tilman, Liége, Belgium

e-mail: Gerald.pierard@ulg.ac.be

Claudine Piérard-Franchimont Laboratory of Skin Bioengineering and
Imaging (LABIC), Department of Clinical Sciences, Li¢ge University,
Liege, Belgium

e-mail: Claudine.franchimont@ulg.ac.be

Fabrice Pirot EA 4169 “Aspects Fondamentaux, Cliniques et
Thérapeutiques de la Fonction Barriére Cutanée”, Laboratoire de Pharmacie
Galénique Industrielle — Faculté de Pharmacie., Universit¢ Claude Bernard
Lyon 1, Lyon cedex 08, France

Unit¢ de Préparation et de Controles des Médicaments, Service
Pharmaceutique — Groupement Hospitalier Edouard Herriot-Hospices Civils
de Lyon, Lyon cedex 03, France

e-mail: fabrice.pirot@univ-lyonl.fr

Johan L. Du Plessis Occupational Hygiene and Health Research Initiative,
North-West University, Potchefstroom, South Africa
e-mail: Johan.DuPlessis@nwu.ac.za

Anne Potter L’Oréal Research and Innovation, Aulnay-Sous- Bois, France

Pascale Quatresooz Laboratory of Skin Bioengineering and Imaging,
Department of Dermatopathology, University Hospital of Liege, Liege,
Belgium

Department Histology, University of Liége, Liége, Belgium

e-mail: Pascale.quatresooz@chu.ulg.ac.be


mailto:Pascodd@auburn.edu
mailto:pasqualipaola@gmail.com
mailto:julien.pauchot@gmail.com
mailto:Gerald.pierard@ulg.ac.be
mailto:Claudine.franchimont@ulg.ac.be
mailto:fabrice.pirot@univ-lyon1.fr
mailto:Johan.DuPlessis@nwu.ac.za
mailto:Pascale.quatresooz@chu.ulg.ac.be

xliv

Ali Rajabi-Estarabadi Center for Research and Training in Skin Diseases
and Leprosy, Tehran University of Medical Sciences, Tehran, Iran
e-mail: dralirajabi@yahoo.com

Adriana Rakowska Department of Dermatology, Medical University of
Warsaw, Warsaw, Poland
e-mail: adriana.rakowska@gmail.com

Loic Rambaud French Institute for Public Health Surveillance, Saint Mau-
rice, France
e-mail: L.rambaud@invs.sante.fr; I-rambaud@wanadoo.fr

Alfredo Rebora Department of Health Sciences-Section of Dermatology,
University of Genoa, Genoa, Italy

Pascal Reygagne Centre de Santé Sabouraud, Hopital Saint Louis, Paris,
France
e-mail: p.reygagne@centresabouraud.fr

Corinne Reymermier BASF Beauty Care Solutions France S.A.S, Lyon,
France
e-mail: corinne.reymermier@basf.com

Jean de Rigal L’Oréal Recherche, Chevilly Larue, France
e-mail: jderigal@rd.loreal.com; jderigal@bbox.fr

Francis J. Ring Medical Imaging Research Unit, University of South Wales,
Pontypridd, UK
e-mail: efring@glam.ac.uk

M”Angélica Roberto Plastic Surgery Service, Rua José Antonio Serrano,
Lisboa, Lisbon, Portugal

Luis Monteiro Rodrigues CBIOS — Research Center for Health Science and
Technologies, Universidade Lusofona, Lisbon, Portugal

Department of Pharmacological Sciences, Universidade de Lisboa — School of
Pharmacy, Lisbon, Portugal
e-mail: monteiro.rodrigues@ulusofona.pt; monteirorodrigues@sapo.pt

Marco Romanelli Department of Dermatology, University of Pisa, Pisa,
Italy
e-mail: m.romanelli@med.unipi.it

Catarina Rosado Universidade Lusofona (CBIOS — Research Center for
Health Science and Technologies), Lisbon, Portugal

K. Roussel CPCAD (Centre de Pharmacologie Clinique Appliquée a la
Dermatologie), Hopital L’ARCHET 2, Nice Cedex 3, France

L. Roussel EA 4169 “Aspects Fondamentaux, Cliniques et Thérapeutiques
de la Fonction Barriére Cutanée”, Laboratoire de Pharmacie Galénique
Industrielle — Faculté de Pharmacie., Université Claude Bernard Lyon 1,
Lyon cedex 08, France

Contributors


mailto:dralirajabi@yahoo.com
mailto:adriana.rakowska@gmail.com
mailto:l.rambaud@invs.sante.fr
mailto:l-rambaud@wanadoo.fr
mailto:p.reygagne@centresabouraud.fr
mailto:corinne.reymermier@basf.com
mailto:jderigal@rd.loreal.com
mailto:jderigal@bbox.fr
mailto:efring@glam.ac.uk
mailto:monteiro.rodrigues@ulusofona.pt
mailto:monteirorodrigues@sapo.pt
mailto:m.romanelli@med.unipi.it

Contributors

xlv

Patricia Rousselle Tissue Biology and Therapeutic Engineering Unit, Insti-
tute of Protein Biology and Chemistry, UMR 5305 — CNRS, University of
Lyon, Lyon, France

e-mail: patricia.rousselle@ibcp.fr

Lidia Rudnicka Department of Dermatology, Medical University of
Warsaw, Warsaw, Poland
e-mail: lidia.rudnicka@dermatolodzy.com.pl

Mark W. Rutland KTH, Royal Institute of Technology, Stockholm, Sweden
e-mail: mark@kth.se

Eduardo Ruvolo Johnson & Johnson Consumer and Personal Products
Worldwide, Skillman, NJ, USA
e-mail: eruvolojr@gmail.com

Jean-Marie Sainthillier Skinexigence, Besangon, France
e-mail: jmsainthillier@skinexigence.com

D. Salmon EA 4169 “Aspects Fondamentaux, Cliniques et Thérapeutiques
de la Fonction Barriére Cutanée”, Laboratoire de Pharmacie Galénique
Industrielle — Faculté de Pharmacie., Université Claude Bernard Lyon 1,
Lyon cedex 08, France

Unité de Préparation et de Contrdles des Médicaments, Service
Pharmaceutique — Groupement Hospitalier Edouard Herriot-Hospices Civils
de Lyon, Lyon cedex 03, France

e-mail: damien.salmon01@chu-lyon.fr

Osvaldo Santos Faculty of Medicine, Public Health Preventive Medicine
Institute and Environmental Health Institute, Universidade de Lisboa, Lisbon,
Portugal

Elke Sattler Department of Dermatology, Ludwig Maximilian University
Munich, Munich, Germany

E. Sawaya Institut Aquitain de la Main, Bordeaux-Pessac, France

Julia J. Scarisbrick Department of Dermatology, Queen Elizabeth Medical
Centre, University Hospitals Birmingham NHS Foundation Trust, Queen
Elizabeth Hospital, Birmingham, UK

e-mail: juliascarisbrick@doctors.net.uk

Monika Schifer-Korting Institute of Pharmacy, Pharmacology and Toxicol-
ogy, FreieUniversitat Berlin, Berlin, Germany

Sabine Schanzer Department of Dermatology, Venereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité - Universititsmedizin Berlin, Berlin, Germany

e-mail: sabine.schanzer@charite.de

Richard K. Scher Department of Dermatology, Weill Cornell Medical
College, New York, NY, USA
e-mail: scherri@med.cornell.edu


mailto:patricia.rousselle@ibcp.fr
mailto:lidia.rudnicka@dermatolodzy.com.pl
mailto:mark@kth.se
mailto:eruvolojr@gmail.com
mailto:jmsainthillier@skinexigence.com
mailto:damien.salmon01@chu-lyon.fr
mailto:juliascarisbrick@doctors.net.uk
mailto:sabine.schanzer@charite.de
mailto:scherri@med.cornell.edu

xlvi

Christian Schulze Research and Development, Beiersdorf AG, Hamburg,
Germany
e-mail: Christian.Schulze@beiersdorf.com

Hamm-Ming Sheu Department of Dermatology, National Cheng Kung Uni-
versity College of Medicine and Hospital, Tainan, Taiwan
e-mail: hmsheu@mail.ncku.edu.tw

Manuel Sillero Quintana Faculty of Sciences for Physical Activity and
Sport (INEF), Universidad Politécnica de Madrid, Madrid, Spain

Henrique Silva CBIOS — Research Center for Biosciences and Health Tech-
nologies, Universidade Lus6fona, Lisboa, Portugal

Department of Pharmacological Sciences, Universidade de Lisboa — School of
Pharmacy, Lisbon, Portugal

Igbaljit Singh Department of Dermatology, UCSF, Fremont, CA, USA
e-mail: gill1606(@gmail.com

Mariana Soirefmann Dermatology Department, Pontificia Universidade
Catolica do Rio Grande do Sul (PUC-RS), Porto Alegre, Brazil

Zhenhhua Song L’Oréal Research and Innovation, Aulnay-Sous- Bois,
France

Aleksandr B. Stefaniak Centers for Disease Control and Prevention,
National Institute for Occupational Safety and Health, Morgantown, WV, USA
e-mail: AStefaniak@cdc.gov

Tomasz J. Stefaniak Department of General, Endocrine and Transplant
Surgery, Medical University of Gdansk, Gdansk, Poland
e-mail: wujstef@gumed.edu.pl

Markus F. C. Steiner GO Health Services, NHS Grampian, Aberdeen, UK
e-mail: m.steiner@abdn.ac.uk; m.steiner@nhs.net

Andrew J. Taberner Auckland Bioengineering Institute, University of
Auckland, Auckland, New Zealand

Department of Engineering Science, University of Auckland, Auckland,
New Zealand

Hachiro Tagami Department of Dermatology, Tohoku University Graduate
School of Medicine, Sendai, Japan
e-mail: hachitagami@ybb.ne.jp

Liliana Tavares CBIOS — Research Center for Health Science and Technol-
ogies, Universidade Luséfona, Lisbon, Portugal

Devinder Mohan Thappa Department of Dermatology and STD, The
Jawaharlal Institute of Postgraduate Medical Education and Research,
Pondicherry, Puducherry, India
e-mail: dmthappa@gmail.com

Contributors


mailto:Christian.Schulze@beiersdorf.com
mailto:hmsheu@mail.ncku.edu.tw
mailto:gill1606@gmail.com
mailto:AStefaniak@cdc.gov
mailto:wujstef@gumed.edu.pl
mailto:m.steiner@abdn.ac.uk
mailto:m.steiner@nhs.net
mailto:hachitagami@ybb.ne.jp
mailto:dmthappa@gmail.com

Contributors

xlvii

Lotte Themstrup Department of Dermatology, Roskilde Hospital, Univer-
sity of Copenhagen, Roskilde, Denmark
e-mail: lotte.themstrup@gmail.com

Pierre Treffel Pharmaceutical laboratory, Codexial Dermatologie,
Vandceuvre-lés-Nancy, France
e-mail: Pierre.treffel@codexial-dermatologie.com

Jui-Chen Tsai Institute of Clinical Pharmacy and Pharmaceutical Sciences,
National Cheng Kung University, College of Medicine, Tainan, Taiwan

Claudia Valenta Department of Pharmaceutical Technology and
Biopharmaceutics, Faculty of Life Sciences, University of Vienna, Vienna,
Austria

e-mail: claudia.valenta@univie.ac.at

Daniel Varchon Laboratoire de Mécanique Appliquée R. Chaléat, University
of Franche-Comté, Besangon, France
e-mail: daniel.varchon@univ-fcomte.fr

Céline Viennet Engineering and Cutaneous Biology Laboratory, UMR 1098,
University of Franche-Comte, Besancon, France
e-mail: celine.viennet@univ-fcomte. fr

Martine Vigan Department of Dermatology, University Hospital of
Besancon, Besancon, France
e-mail: martine.vigan@gmail.com

Marty O. Visscher Skin Sciences Program, Division of Plastic Surgery,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA

Department of Surgery, College of Medicine, University of Cincinnati,
Cincinnati, OH, USA
e-mail: marty.visscher@gmail.com

Michael Vogt Institute for High Frequency Techniques of the Ruhr-
University, Bochum, Germany

Xuemin Wang Shanghai, China

Hans-Jiirgen Weigmann Department of Dermatology, Venereology and
Allergology, Center of Experimental and Applied Cutaneous Physiology,
Charité - Universititsmedizin Berlin, Berlin, Germany

e-mail: hweinet@alice-dsl.net

Julia Welzel Department of Dermatology and Allergology, General Hospital
Augsburg, Augsburg, Germany
e-mail: julia.welzel@klinikum-augsburg.de

Xuemin Wang: deceased.


mailto:lotte.themstrup@gmail.com
mailto:Pierre.treffel@codexial-dermatologie.com
mailto:claudia.valenta@univie.ac.at
mailto:daniel.varchon@univ-fcomte.fr
mailto:celine.viennet@univ-fcomte.fr
mailto:martine.vigan@gmail.com
mailto:marty.visscher@gmail.com
mailto:hweinet@alice-dsl.net
mailto:julia.welzel@klinikum-augsburg.de

xlviii

Alexander Witkowski Dermatology Unit, University of Modena and Reggio
Emilia, Modena, Italy

Ximena Wortsman Department of Radiology and Department of Dermatol-
ogy, Institute for Diagnostic Imaging and Research of the Skin and Soft
Tissues, Clinica Servet, Faculty of Medicine, University of Chile, Santiago,
Chile

e-mail: xworts@yahoo.com

Perry Xiao School of Engineering, London South Bank University, London,
UK
e-mail: xiaop@Isbu.ac.uk

Sang Woong Youn Department of Dermatology, Seoul National University
Bundang Hospital, Seongnam, Gyeonggi-do, South Korea
e-mail: swyoun@snu.ac.kr

Chao Yuan Department of Skin and Cosmetic Research, Shanghai Skin
Disease Hospital, Shanghai, China
e-mail: dermayuan@163.com

Hamed Zartab Center for Research and Training in Skin Diseases and
Leprosy, Tehran University of Medical Sciences, Tehran, Iran

Tissue Engineering and Wound Healing Lab, Department of Surgery, Division
of Plastic Surgery, Brigham and Women’s Hospital — Harvard Medical School,
Boston, USA

e-mail: hzartabmd(@yahoo.com; hzartab@partners.org; hzartabmd@gmail.com

Contributors


mailto:xworts@yahoo.com
mailto:xiaop@lsbu.ac.uk
mailto:swyoun@snu.ac.kr
mailto:dermayuan@163.com
mailto:hzartabmd@yahoo.com
mailto:hzartab@partners.org
mailto:hzartabmd@gmail.com

The Human Skin: An Overview

Pierre Agache, Thomas Lihoreau, Sophie Mac-Mary,
Ferial Fanian, and Philippe Humbert

Contents 3  SkinFunctions...................................
: . 3.1 Specific..........oooo

1 A Few Figures About the Skin ................. 2 32 Exerted in Cooperation with Other Organs . ...

2 Skin Structure ... 2 REfreNCES ......oeeeeeeeeeeee e

2.1 ANNCXES ..ottt 2

2.2 Variations ..........ooiiiiiiieeeiiiiiaann 2

Pierre Agache: deceased.

P. Agache « P. Humbert

Department of Dermatology, University Hospital of
Besancon, Besangon, France

e-mail: aude.agache@free.fr; ferial.fanian@chu-besancon. fr;
ferial. fanian@cert-besancon.com;

philippe. humbert@univ-fcomte.fr

T. Lihoreau (I)

Center for Research and Studies on the Integument
(CERT), Department of Dermatology, Clinical
Investigation Center (CIC INSERM 1431), Besangon
University Hospital; INSERM UMR1098, FED4234
IBCT, University of Franche-Comté, Besangon, France
e-mail: tlihoreau@chu-besancon.fr

S. Mac-Mary
Skinexigence SAS, Bioparc, Besangon, France
e-mail: smac@skinexigence.com

F. Fanian

Center for Study and Research on the Integuments,
Department of Dermatology, University Hospital of
Besancon, Besangon, France

e-mail: ferial.fanian@chu-besancon.fr;
ferial.fanian@cert-besancon.com; fanian@gmail.com

© Springer International Publishing Switzerland 2017
P. Humbert et al. (eds.), Agache s Measuring the Skin,
DOI 10.1007/978-3-319-32383-1 1


mailto:aude.agache@free.fr
mailto:ferial.fanian@chu-besancon.fr
mailto:ferial.fanian@cert-besancon.com
mailto:philippe.humbert@univ-fcomte.fr
mailto:tlihoreau@chu-besancon.fr
mailto:smac@skinexigence.com
mailto:ferial.fanian@chu-besancon.fr
mailto:ferial.fanian@cert-besancon.com
mailto:fanian@gmail.com

Keywords

Human skin ¢ Body temperature control e
Chemical barrier ¢ Elasticity ¢ Hydration ¢
Immune function ¢ Mechanical protection
Microcirculation « Self-maintenance and self-
repair ¢ Sensory function * Sexual function
Skin appendages * Topographical variations

1 A Few Figures About the Skin

Area: 1.8 m?

Average thickness: 1.2 mm

Average volume: 3.5 dm® = 0.035 m’
Weight with blood: 4.7 kg

Weight without blood: 4.2 kg

Ratio area/thickness = 150,000

The skin participates in many physiological and
pathological events and processes of the human
organism, owing to its large area of contact with
the internal milieu, but also to its volume and vari-
ety of tissues. The cutaneous expression of internal
diseases is frequent, varied, and often specific.

2 Skin Structure

The general structure of the skin is a stratified tissue
whose four layers are, from the top to the bottom,
the stratum corneum (8—20 pm thick, could go up to
1.5 mm on palms and soles), the viable epidermis
(30-80 pm), the dermis (1-2 mm), and the hypo-
dermis or subcutis (0.1 to several cm) (Fig. 1). Each
of these layers has its own physiology, functions,
and evolution along life.

2.1 Annexes

The skin is a heterogeneous organ (dead tissue,
epithelium, connective tissue, muscles, etc.), and
furthermore it harbors four types of independent
mini-organs, also called skin appendages:

— The nails, growing at a speed of 3 mm/month
on hands and 1-1.5 mm/month on feet, with

P. Agache et al.

Fig. 1 A vertical section of the plantar skin. dr reticular

dermis. ds superficial dermis. e viable epidermis,
h hypodermis and adipose tissue, sc stratum corneum.
Stars coiled part of sweat glands (both secretory segment
and lower duct). Arrows sweat ducts. Note the large skin
thickness (1.8 mm, in other sites it would be close to
1 mm), the absence of pilosebaceous follicles, the large
thickness of the stratum corneum, and the great number of
sweat glands. In vivo dimensions were about 15 % larger.
Bar = 200 pm (From Degos and Civatte 1977)

this speed decreasing with age (Scher and
Daniel 2007)

— The pilosebaceous follicles and hair: between
90,000 and 130,000 on the scalp, with a termi-
nal hair diameter of 40—120 pm, depending of
the phototype; 60—100 hair fall per day, and
they grow at a speed of 0.35-0.44 mm/day,
(1 cm/month, 12 cm/year) (Blume-Peytavi
2008; Guichard et al. 2013)

— The eccrine sweat glands (three millions)

— The apocrine sweat glands (armpit, perineum)

2.2  Variations

Topographical variations in its structure and
functions are considerable: the scalp, the skin of
the face, the dorsal skin of the hands and feet, the
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palms and soles, the armpits, and the perineum
have their own anatomy, functions, and reactivity
(Tagami 2008; Sandby-Megller et al. 2003; Waller
and Maibach 2006).

To briefly give some examples, in usual tem-
perature and hygrometric atmosphere conditions
(20-22 °C, 40-60 %), skin sebum excretion could
vary from 0 (arms, legs, etc.) to more than 200 pg/
cm?® (greasy subjects forehead), and hydration
index could go from 10 (dry skin on the legs) to
100 (well-hydrated skin on the forehead, without
unity).

Aging (intrinsic or extrinsic) is obviously
modifying skin structure (Lévéque and Agache
1993):

— Hydration presents maximum values between
20 and 40 and then regresses.

— Elasticity is the mechanical property that better
reflects skin aging: it decreases and becomes
oriented with age, is sun exposure dependent,
and more important on women, and its values
decrease from head to feet.

— Skin microrelief, roughness, and wrinkles are
not involving on the whole body in the same
manner, again depending on topology (gravity,
expressions, etc.) or environmental factors
(sun, tobacco, etc.), along life (Guinot
et al. 2006);

— Microcirculation: capillary density, structured
at the beginning even if variable in density in
different body areas (mean of 60—70/mm?),
could worse until a disorganized (orientation),
heterogeneous (size, shape of the capillaries)
network, characterized by a density of 30/mm?
or less.

The skin characteristics are also function of sex
and ethnicity of the subject; it could even be
dependent on the side of the face (Mac-Mary
et al. 2010) or environmental factors (season,
weather, etc.) (Fanian et al. 2013).

Due to these important variations, parame-
ters previously cited appear in publications in
comparison before and after a treatment, rather
than compared to “normal” or “pathologic”
values.

3 Skin Functions

3.1 Specific

— Self-maintenance and self-repair (but there is
no repair of appendages)

— Mechanical protection: resistance to frontal
and tangential shocks, attenuation of external
pressures, body external shape maintenance
through reversible deformations, adhesion of
the palms and soles to objects in the hand and
on the ground

— Chemical barrier: limitation of foreign sub-
stances penetration, prevention of water and
endogenous fluid loss

— Protection against ultraviolet rays

— Protection against environmental pathogenic
microorganisms

— Social and psychological function through the
physical aspect and mimic

3.2 Exerted in Cooperation

with Other Organs

— Sensory function: tactile senses, perception
of temperature and pain and even of light
(popliteal region) (Campbell and Murphy 1998)

— Body temperature control: especially regula-
tion of heat gains and losses

— Immune function: the skin is the first line of
information and defense in the process of
immunity, especially “delayed immunity”

— Ossification: synthesis of provitamin D (vita-
min D is responsible for the intestinal absorp-
tion of calcium)

— Sexual function: conversion of testosterone
into more active dihydrotestosterone
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In experimental sciences, measuring phenomena is
a key point, since it is through the quantitative
evaluation of an effect related to a given cause that
the law of phenomena can be founded. (Bernard
1984)

1 The Relevance
of Measurements

Metrology is the science of measurement, of eval-
uation of its requirements, limitations, and inter-
pretations. The primary reason for using
metrology in cutaneous noninvasive investiga-
tions is its role as a major source of progress, not
only because impressions are replaced by objec-
tive facts and qualitative descriptions by quantita-
tive assessments, but also because new situations
are unveiled. Even the simplest phenomenon
becomes complex when measured; one starts
from one fact and then discovers its possible com-
ponents and variations, which induces new
hypotheses and opens a pathway for new knowl-
edge. Physics in the past could only progress
through the development of measurement
methods. The remarkable advances in human
physiology during the nineteenth century, which
preceded modern medicine and allowed it to pro-
gress, came about because of a double process of
discovery and quantification. Skin metrology pro-
vides many examples. The measurement of
sebum secretion with a view to correcting the
removal of lipid from the surface quickly showed
that the measured phenomenon was not the one
expected, but rather the partial emptying of a
follicular reservoir, the existence of which had
previously been ignored. The measurement of
epidermal turnover in psoriasis provided a leap
forward in understanding the disease.

P. Agache

Biological phenomena are changeable and dif-
ficult to quantify. At first glance, observation may
prevail over measurement, but the notion of
dimension is required to investigate a structure
and the magnitude of change. The pathologist
must decide whether, in the visualized skin sec-
tion, the tissue components are modified in
dimension and number by a pathological process.
Furthermore, normal characteristics vary
depending on the anatomical site, which has not
yet been quantified; consequently, the pathologist
remains unable to reach a conclusion unless major
changes are seen. When the noninvasive anatom-
ical or functional investigations are quantitative,
they provide a measure with low subjectivity. The
clinician evaluating a new medication would like
to rapidly and accurately assess treatment effi-
cacy; this goal can be reached only by quantifica-
tion of clinical symptoms. Accordingly, it is
necessary to know whether the measure is accu-
rate (degree of precision and variability) and if it
truly reflects the targeted phenomenon.

Numerical results of blood sample examina-
tions is standard practice. It is likely to be the
same for most clinical symptoms in the years to
come. This is possible today in the detection and
substantiation of subtle changes (e.g., aging
(Escoffier et al. 1989; Larnier et al. 1994)) or the
effect of a therapy on a chronic disease such as
scleroderma (Humbert et al. 1993). The last decade
of progress in molecular genetics has emphasized
the considerable benefit that the collection of data
provided by everyday medical practice might gen-
erate, and in years to come practitioners will cer-
tainly be involved in collecting and processing this
data. Such information requires classification, sub-
stantiation, and treatment using statistical parame-
ters. A few nondermatological specialties also
utilize skin measurements, e.g., in physiology
(endocrinology, body temperature regulation,
immunology, etc.), where the skin is an effector
organ readily examined noninvasively because of
its accessibility. It is also the case for cosmetology
research, where innocuousness and efficacy
criteria may become visually unattainable because
of'their subtlety, and require instrumental measure-
ments for assessment.
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2 Types of Measurements

Before choosing an appropriate evaluation
method, it is necessary to look at the nature of
the data. If they relate to individuals or categories,
hence with no possibility of converting them into
numbers, the evaluation mandates a nominal
scale. If the data can be translated into numbers,
but on a scale where intervals are unknown or
uneven, they can only be ranked. Finally, if the
variation is measured on a continuous scale with
even intervals, then the traditional evaluation is
used: the so-called parametric evaluation (Siegel
1956).

2.1 Nominal Scale

This is the only means of measuring categories,
facts or states, named by a word or an expression,
and not put into numbers, for example, aggrava-
tion, desquamation, over 60-year-old subjects,
etc. The nominal scale uses a number or the per-
centage of a total. If the measured category is part
of a series, it can be replaced by a number for
easier presentation, but without ranking.

A percentage should be presented with its
uncertainty margins, thus its standard deviation
(SD). The latter is calculated by the formula
SD = [p(1 — p)/n]"?, where p is the percentage
(from 0 to 1) and n the total number of data. The
confidence interval for an occurrence by chance of
less than 5 % is that between two standard devia-
tions on each side of p. Tables of 5 % confidence
intervals can be found in statistics textbooks. A
close evaluation can be obtained using an abacus

(Fig. 1).

2.2 Ordinal Scale

The ordinal scale provides only a ranking. This
type of scale should be selected for two reasons:
either the data are part of a discontinuous series,
thus one cannot apply a number to them, or they
come from a continuous series, but on an unknown
scale on which it is not known if the distances

between the measured objects are equal or propor-
tional: only the rank is identified. For instance,
nonexistent, slight, good, and very good improve-
ments can be rated 0, 1, 2, 3, knowing that 3 does
not mean that the improvement was 3 times better
than 1. To describe series of this type, the adequate
parameters are the median and the extreme values.
Graduated scales should be avoided (especially
when the series is made up of averages) because
they may be mistakenly used for parametric mea-
surements instead of being more accurately applied
to ranking measurements. This type of classifica-
tion is particularly indicated in psychosensorial
evaluations in which the phenomenon under
study varies discontinuously, or continuously but
with unknown intervals.

23 Interval Scale

Interval scales are most commonly used in eval-
uation for numbers in a continuous series. Units
may be changed if the scale is the same (e.g.,
temperature in the same series can be converted
from Celsius into Fahrenheit degrees and vice
versa). If the data have a gaussian (or normal)
distribution, they can be described by the mean
and its standard error (i.e., the standard deviation
of the mean); otherwise the adequate parameters
are the median and the extreme values. If it is
previously known that the studied parameter has
a gaussian distribution, one can surmise that the
means of samples equal to or greater than 30 are
also normally distributed. In a comparative eval-
uation, it is often possible that each subject is its
own reference; this avoids the interindividual
source of variation (important in biology) and
makes it possible to use statistical tests for
matched pairs.

2.3.1 Opposition Method

The opposition method, also called the zero
method, is used to obtain a higher degree of pre-
cision than a direct measurement. The rationale is
to measure only the difference between the
unknown quantity and another very close and
already precisely known value. The measure of
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the difference can be more precise because it deals
with a much smaller quantity. Consequently its
precision, related to the initial value to be mea-
sured, becomes more accurate. For instance, to
weigh sebum laid on a glass slide, the slide is
placed on one pan of a pair of scales and a stan-
dard mass of a similar weight known with great
precision (e.g., a glass slide without sebum) is
placed on the other. Then a weight is added on
the lighter side to make up the difference and this
difference is then measured. The International
Bureau of Weights and Measures has scales
designed for this type of differential weighing.

2.3.2 Psychosensorial Evaluations

For the psychosensorial evaluations in which the
studied phenomenon is believed to vary in a con-
tinuous and uniform way (equal intervals), a
nongraduated linear scale is used for each mea-
surement. Generally this measurement consists of
a 10-cm-long horizontal line, with zero on the left
end and ten on the right; the measurement is
indicated by a small vertical stroke. Graduated
scales are less suitable because they tend to distort
the scoring by favoring values close to the gradu-
ations, with the operator influenced by the value
indicated. However, operators should be well
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aware of the scale extremes (zero and ten), which
sets the limits of the measure; consequently its
variability is lessened. Another way to decrease
variability is to replace the absolute measurement
by a comparative measurement: the objects to be
compared are placed next to each other so that they
are perceived almost simultaneously; the nearer
they are in time and space, the more accurate the
measurement is. Operator training is also important.

3 Selecting the Suitable Unit

The units can be either arbitrary (e.g., millimeters
on the linear scales used for psychosensorial
measures), or arbitrarily linked to international
physical units (e.g., skin blood flow measured in
volts by the Doppler), or absolute (e.g., skin
blood flow measured by the epicutaneous xenon
clearance in milliliters per minute per 100 g soft
tissue). Physical units are always better than
arbitrary units, and absolute units are preferred
to those of other associated physical phenomena
(e.g., measuring stratum corneum water deple-
tion in milliliters per square centimeter per hour,
as compared to decreased electrical impedance).
Creating dermatological or biological units
should be avoided when it is possible to use
internationally approved units so that skin struc-
ture and properties remain within the physics of
all other materials for easier comparison and the
opportunity to use the laws of physics and chem-
istry for interpretation, thus considerably in-
creasing the benefit of the measurements, also
necessary for scientific progress.

We recommend measurements in units of the
Systeme International d’Unités (SI), also called
the MKSA system, the four fundamental units of
which are the meter (m), the kilogram (kg), the
second (s) and the ampere (A). Skin area is
commonly measured in square centimeters, its thick-
ness in millimeters, etc. For the derived units, the
conversion between the centimeter-gram-second
(CGS) system, MKSA, or other systems is often
a source of error. See conversion tables in

Chap. 160, “Correspondence Between Interna-
tional System Units (MKSA) and CGS Units.”

4 Data Presentation

Faced with a variation or a distribution, the first step
to prepare is a graphic representation: a curve or a
histogram. The eye appreciates at once a series of
features necessary for the interpretation and the
processing of the information, for example, the
gaussian or nongaussian characteristic of a distribu-
tion, the linear or nonlinear character of a relation,
and the absolute level of a measure. Misunderstand-
ings often stem from skipping this step.

When studying a histogram, the first question is
“Does it fit a well-known distribution?”” because
the processing and interpretation of the data is then
easier. A gaussian distribution, bell-shaped and
symmetrical, means that data are independent of
each other and that the distribution most probably
results only from their summation. A distribution
with two peaks may correspond to two
interpenetrated gaussian curves. To rapidly check
if a distribution is gaussian, the use of gaussometric
graph paper (or gaussologarithmic if the abscissa is
in logarithms) is suitable: it provides a quick cal-
culation of the adjustment to this type of distribu-
tion. An asymmetrical histogram may indicate a
binomial distribution. A substantial asymmetry
suggests a Poisson distribution (a particular case
of binomial distribution). An asymmetrical distri-
bution can sometimes be transformed into a gauss-
ian one by using the logarithm of the data.

Showing a variation through a mathematical
function (of time or any other parameter) indicates
major progress in data interpretation, if the vari-
able has an anatomical or functional meaning.
This makes it possible to use the function in
other situations, sometimes to generalize its use,
with further progress in knowledge. However, a
purely descriptive mathematical model (i.e., when
variables are devoid of biological meaning) is of
minimal interest. The linear function speaks for
itself and is one of the most profitable functions
through the calculation of the slope and intercepts
with the axes. It can be deduced from an exponen-
tial function by taking the logarithm of the data,
and from any other function by replacing x on the
x-axis with a power of x (e.g., fory = a + b/x, 1/x
is put on the x-axis).
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5 Precision of Measures

In a common parametric measurement, the
highest level of accuracy is desirable, even if
ultimately the decimals are rounded for conve-
nience. Only the significant figures must be men-
tioned. Sampling uncertainty should always be
mentioned, together with the observed variation.

Calculation of the Maximum
Experimental Error
in Measurements

5.1

To predict the maximum possible error in a mea-
sure of combined quantities from the separate
measure of each quantity, the standard rules are:

— The absolute error Ayonasumy =u + v is
the sum of the errors on each component
Ay = Au + Aw.

— The absolute error Ay on a differencey = u —
v is the sum of the errors on each component
Ay = Au + Av.

— The absolute error Ay on a product y = uv
corresponds to the formula Ay = uAv + vAu.
The relative error Ay/y = Au/u + Av/v.

— The absolute error Ay on a quotient y = u/v
corresponds to the formula Ay = (uAv +

vAu)v?. The relative error Ayly = Au/
u+ Av/v.

Note that these errors (Au, Av, etc.) are exper-
imental errors on crude data and have no relation
to statistical errors which are dealt with in the
following paragraphs.

5.2 Variation in a Gaussian

Distribution

In a gaussian distribution, the mean (m) must be
presented with its uncertainty limits (i.e., either stan-
dard deviation and number of data, or standard error
of the mean). The standard deviation (SD) must be
mentioned with the number of observations
(n) because the confidence interval it indicates
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(95 % confidence interval ranges between two stan-
dard deviations on each side of m) differs with the
number of measurements. The standard error could
either be mentioned (SD divided by the square root
of the number of observations), as in the error bars of
a graph of means. If the data are logarithmic, the
mean must be geometrical (n™ root of the product of
n data). In the case of a percentage, both the SD and
the number of data should be mentioned.

5.3 Variation in an Atypical

Distribution

If the histogram does not show a gaussian distri-
bution, it should be described using the median
instead of the mean, i.e., the value under and
above which 50 % of the observations are found.
The variability around this value is indicated in
the quartiles, which are the values under which
25 %, 50 %, and 75 % of the observations are
made. One can also mention the centiles
(or percentiles), the 80th centile being the value
under which 80 % of the data are found.

The constant search for precision must not be
sterilizing. An isolated mean, a separate percentage,
a graph with no mention of variation are only indi-
cators, but are always preferable to the text alone.

6 Comparative Measurements

One purpose of a measurement is to compare the
obtained value to others, to ascertain whether the
observed difference is true, or rather to calculate
the probability that it might originate from chance
alone. The methods chosen vary according to the
type of measurement.

6.1 Comparison of an Isolated
Value (x) to a Gaussian Series

of More than 30 Numbers

Its distance to the mean of the series determines
the probability for the value x to belong to this
reference population by chance alone. For a
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distance of 1 SD, the probability is 15.9 %, for
two SDs 2.3 %, and for three SDs 0.13 %. The
exact probability is the total area (=1) under the
Gauss curve minus the part of that area beyond x
on the x-axis. It can be found in gaussian curve
tables, where it has to be divided by 2 since the
value of x is located on one side of the mean
(one-tailed test).

6.2 Comparisons of Two Series
of Measurements
6.2.1 Gaussian Series or Series Larger

than 30
Use the test of comparison of variances (statistics
manuals: F tables), followed by the usual para-
metric tests of comparison of means.

Series with Variances (s%) Not Significantly

Different

— Independent samples n, and n, are >30; use
the formula:

€ =(m, — mb)/(saz/na + sbz/nb)o’5
with degree of freedom (df) =n, +np, — 2

— Independent samples n, and n, are <30; use
the formula:

m, — my
1)+ sﬁ(nb -1

i_|_i Si(na_
n, ny n, +n, —2

with df =n, +n, — 2

— Matched samples: the calculation is made on the
paired differences (n pairs): use the formula:

t (ore)=m.n"/s, where
df =n—1 and

m = the mean of differences.

The parameter (distance to the mean, calculated in
standard deviation) is the same for the three situ-

1

ations, but it is called € or t depending on the size
of each sample (30 or <30, respectively).

Series with Significantly Different Variances (s?)
The same formulas are used but the number of
degrees of freedom used to refer to the probability
table must be modified according to the formula of
Welch’s G test,

1 s2 n 1 s
ddl n, —1|n,s?|  ny—1 |nps?

the global variance s?, calculated by the equation:
s? = s%/n, + s%y/ny,

The threshold value of parameter t depends on
the risk o and the one-tailed or two-tailed charac-
ter of the hypothesis to be checked.

6.2.2 Nongaussian Series
Nonparametric tests should be used, for example:

— Comparison of two nominal-type series: y* test

— Comparison of two independent ordinal-type
series: Mann and Whitney test

— Comparison of two matched ordinal-type series:
Wilcoxon’s matched pairs signed-ranks tests

— Comparison of two independent interval-type
series: randomization test for two independent
samples (Siegel 1956)

— Comparison of two matched interval-type series:
randomization test for matched pairs (Siegel
1956) (the most powerful nonparametric test)

6.3 Simultaneous Comparison
of Several Sets

of Measurements

+ Gaussian series: one-way variance analysis
(ANOVA)
+ Nongaussian series:
— Nominal type series: #y” test
— Independent ordinal- or interval-type series:
Kruskal-Wallis variance analysis (Siegel
1956)
— Matched ordinal- or interval-type series:
Friedman’s variance analysis (Siegel 1956)
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7 Minimizing the Number
of Measurements

7.1 Sequential Analysis

When observing the sequential chance occurrence
of two types of events in order to know if one type
is more probable than the other, intuitively one
feels the most probable is the one that happens
more often. Indeed, when the difference in occur-
rences increases, at one point it becomes statisti-
cally significant at the 5 % probability level
(or any level chosen in advance). On a graph
showing the sequence of events, each one marked
by an oblique dash in a specific direction (e.g.,
upward for one series, downward for the other), a
broken line is obtained, the global direction of
which leans toward the direction of the most
probable event. The limits the line would cross
when the difference is significant can then be
drawn on each side of the central line. As soon
as this happens, the experiment can be stopped
(Fig. 2) (Whitehead 1997).

Compound A

XXX

<RI

<[>

<X

XIX] Compound B

Fig. 2 Sequential trial. In the first patient, compound A
was more effective than compound B, thus the first vertical
box above the black one was checked. In the second
patient, compound B was more effective than
compound A, thus the next horizontal box was checked.
In this example, the exit lies between the two wings of the
grid, indicating no significant difference in effectiveness
between the two compounds. Significance would be indi-
cated by an exit at the exterior side of the wings
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These limits can be computed using mathe-
matic formulas which can be found in the book
of Armitage et al. signalled at the end of this
chapter.

7.2 Taguchi Designs

Taguchi designs are the most widely used exper-
imental plans aimed at reaching the desired result
with a minimum of experiments Taguchi and Wu
(1980). For example, for the study of the effect of
three parameters, each having two possibilities, it
is possible to carry out four experiments instead
of eight corresponding to the possible combina-
tions. Among the categories of plans, the main
types are:

— Designs with two parameters, each having two
modes (L4 designs)

— Designs with three to five parameters, each
having two modes (L8 designs)

— Designs for parameters with three modes
(L9 designs)

— Designs allowing the combination of one
parameter with two modes with parameters
with three modes (18 designs)

— Crossed designs, i.e., combining controlled
parameters (as in the above designs) with
so-called external parameters that are not
under control.

8 Good Measuring Practice

Any measurement, especially in biology, has a
degree of uncertainty, due to the nature of the
measured phenomenon, as well as the measuring
device and the operator. The reliability of a mea-
surement can only be obtained if these last two
factors are under control.

Equipment on the market must comply with
technical standards. However, with time, perfor-
mance may weaken, due to climatic, magnetic or
other factors; we recommend placing the equip-
ment on a test bench at regular intervals (for
instance every year) in order to check the accuracy
of'its technical performance. For example, when a
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device uses several pressures, are the displayed
pressures correct? Does a cast meant to last sev-
eral years lose its shape with time? It may be wise
to check the device completely every year by
measuring the equivalent skin standard. For
example, the reliability of an ultrasound imaging
device is checked by measuring the thickness of
the layers of a stratified material. These methods
are rarely used but should become common prac-
tice. Indeed, it is difficult to find standard mate-
rials that are reliable over prolonged periods.
Manufacturers should assist users on this matter.

Most errors are caused by the operator and not
the equipment. They tend to occur if the operator
does not systematically ask: Have I read thor-
oughly and understood the instruction manual?
Have I followed the recommendations? It is not
possible to be a good operator instantly; patience,
a critical mind, and experience are necessary.

The second question is related to the conditions
in which the measurement is taken. Environmental
conditions: temperature and relative humidity of
the room must always be noted. Other conditions
are specific to the type of measurement (e.g., for
thermography). Physiological conditions related
to the subject should be respected: minimum of
15 min acclimation to the room temperature, rest,
relaxation (made easier when the test is noninva-
sive), thermal comfort, absence of sweating. A
third question arises when subjects are their own
controls: is the test site appropriate? Symmetry is
no guarantee (Treffel et al. 1994), neither is prox-
imity (Panisset et al. 1992). The random permuta-
tion of control and active sites obviates this
problem. Finally a mandatory procedure is to
always write down the date and hour, the environ-
mental conditions, and an identification mark of
the tested subjects, including the control subjects.
Good practice in metrology implies that a manual
or computerized logbook be kept with each device.

A rational catalog of possible errors sources is
(Serup 1994):

. Study design (strategic error)

. The measuring device (technical error)

. The use of the device (performance error)

. Measuring conditions (inadequate laboratory
facilities)
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5. Selection and preconditioning of test subject
(subject-related error)

6. Data acquisition, storing, and handling (data
error)

7. Reporting and publication policies (explana-
tory mistake)

Even when these rules are observed, it is useful
to know the results obtained by others. It often
happens that the values given by a device in a
laboratory group are not exactly the same as those
given by similar equipment in another group.
When new equipment is implemented, the oper-
ating team should check the reliability of their
measurements on the same subjects, and know
the variation coefficient (standard deviation/
mean) of the measured parameters in a sample of
at least 30 people. This is also essential in order to
forecast the number of subjects (belonging to the
tested sample) that will have to be recruited in
comparative studies using this method.

For two independent samples, this number is
given by the formula:

N>2[(€q+ e[;)s/A]2

where €, is the accepted limit probability for
considering as true a difference A that does not
exist (risk a): usually one takes €, = 1.96 for a
<5 %risk of error. And € g is the risk of ignoring
a real difference A (risk P): usually the chosen
figure is: € = 1.28 for a <10 % risk of error.

If the samples are matched (i.e., if subjects are
their own controls) the formula is:

N> [(€a+ €p)s/Al’

Misinterpretation is forgivable. Mistakes are often
made because of ignorance of what is actually
measured. Upon obtaining results, the operator
must ask the following two questions:

1. Beyond the object that is officially measured,
what is the real phenomenon, e.g., the so-called
sebum excretion rate? Possible answers are:

— The follicular reservoir excretion rate
— The sebaceous gland secretion rate



— The absorbing paper absorption rate
— The stratum disjunctum absorption rate

or what is the measuring method rationale,
e.g., skin thickness measurement by ultra-
sound. The possible answer is the time for the
ultrasound to go forward and backward
divided by its assumed constant speed.

2. What is the measurement unit and why? For
example, the cutaneous blood flow is mea-
sured in volts by the Doppler because an
absolute calibration of the device has not
been possible. A bias in the measurement
technique may also alter the interpretation. It
can be caused by subject and/or operator sub-
jectivity or biased sample selection. The for-
mer problem is circumvented by using a
single- or double-blind protocol, the latter by
randomization of the sample or the sites so as
to cancel unknown physiological variation
(always use an algorithm-generated list of
random numbers).

9 Conclusion

The following procedure should be followed by
the operator:

1. Ascertain the reliability and accuracy of the
equipment.

2. Meticulously follow all the manufacturer’s
instructions for using the equipment.

3. Set up the laboratory so that the material and
physiological conditions of a precise measure-
ment are routinely ensured.

4. Systematically record the above-mentioned
elements on a specific logbook.

5. Determine the variance of the equipment’s
measures, preferably before the method is
used routinely.
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1 Introduction

Cognizance of time and its influence on the recur-
ring behavioral patterns of plants and animals
dates back many centuries (reviewed by Reinberg
and Smolensky 1983; Moser et al. 2006; Halberg
et al. 2001). The study of the rhythmic time-based
relationships found in biological systems has been
coined chronobiology — the science of investigat-
ing and objectively quantifying phenomena and
mechanisms of the biological time structure,
including the rhythmic manifestations of life
(American Association for Medical Chronobiol-
ogy and Chronotherapeutics, www.aamcc.net/
glossary.htm). Chronobiological rhythms have a
profound influence on organisms by providing the
temporal structure for biological processes. To
“tell time,” most living organisms use timekeep-
ing mechanisms known as “biological clocks.”
These “clocks” coordinate our physiological and
behavioral functions, thereby optimizing the
adaptations to and interactions with our environ-
ment. In the last decades, hundreds of different
clocks/cycles have been identified sparking
renewed interest in chronobiology. In addition,
the awareness of the implications of chronobio-
logical effects has increased, and it is now
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Fig. 1 Schematic
representation of typical
chronobiological rhythms
and the clocks

Endogenous clocks
e.g. clock genes

influencing them

Ul

Environmental and solar clocks
e.g. sunlight, seasonsand/or temperature

recognized that these have true mechanistic and
therapeutic implications (e.g., chronotherapy;
reviewed by Kaur et al. 2013; Librodo
et al. 2012). A short description of typical chro-
nobiological rhythms is depicted in Fig. 1.

While the underlying science of biological
oscillators is intricate and complex and therefore
not entirely understood, our master clocks are
most likely set according to the world’s most
reliable timekeeper: the sun. The -circadian
rhythm, the daily cycle, is probably the most
pronounced and therefore the best researched.
Light is assumed to be the most important zeitge-
ber, the external stimuli which entrain the rhythms
and govern the synchronization of the circadian
rhythm. Circadian timekeeping systems in mam-
mals are organized into a complex hierarchical
network of oscillators with the suprachiasmatic
nucleus (SCN) of the hypothalamus acting as the
principal pacemaker. The SCN receives light sig-
nals from specialized cells in the retina, the retinal
ganglion cells, which entrain the SCN to light-
dark cycles via glutaminergic innervation and/or
photoreceptive systems based on melanopsin.
This in turn triggers circadian rhythms, e.g., via

—
N

Diurnal/Nocturnal:
Day or night rhythms

Circadian:
Approx. 24 h rhythms

Circalunar:
Approx. 30 days

Circaannual/seasonal:
Approx. 1 year rhythms

/

( Lifespan dependent rhythms: )
Birth, childhood, puberty,
adolescence,adulthood, aging
(meno-/andropause), senescence,

death )

SOIIAIO. [BI00S ‘S8|Npayos yiom B9
$)90]9 [e190S

the release of the hormone melatonin or adreno-
corticotropic ~ hormone  (ACTH;  Berson
et al. 2002; Hastings et al. 2003; Luboshitzky
2000), which influences the peripheral clocks
ubiquitously found in human cells. Although the
exact functions are not yet well elucidated, it is
reasonable to assume that the peripheral clocks are
then responsible for the physiological fine-tuning
leading to optimized responses to environmental
and internal occurrences and processes. Biologi-
cal periodicities can also be governed by other
environmental cues, e.g., by the lunar cycle, but
also by daily social rthythms, e.g., work. Interest-
ingly, if left undisturbed, the “free-running” circa-
dian rhythm in humans is approximately 25 h
(possibly reflecting lunar influences as secondary
synchronizers as this time period corresponds to
the orbit time of the moon and with it, the tidal
peaks that occur every 12 h and 25 min). One
aspect that should not be forgotten is that life itself
is a biological rhythm. Malfunctions of the bio-
logical clocks can lead to various disorders,
including hypertension, sleep, psychosomatic dis-
orders, and a number of chronobiological rhythms
most likely out of phase in the elderly population



	Foreword
	Preface
	Measuring the Skin: A New Look in Dermatology

	Acknowledgments
	Introduction
	Ferial Fanian
	Procedure
	Contents

	Contents
	About the Editors
	Contributors
	1: The Human Skin: An Overview
	1 A Few Figures About the Skin
	2 Skin Structure
	2.1 Annexes
	2.2 Variations

	3 Skin Functions
	3.1 Specific
	3.2 Exerted in Cooperation with Other Organs

	References

	2: Measurements of the Human Skin: Why and How?
	1 The Relevance of Measurements
	2 Types of Measurements
	2.1 Nominal Scale
	2.2 Ordinal Scale
	2.3 Interval Scale
	2.3.1 Opposition Method
	2.3.2 Psychosensorial Evaluations


	3 Selecting the Suitable Unit
	4 Data Presentation
	5 Precision of Measures
	5.1 Calculation of the Maximum Experimental Error in Measurements
	5.2 Variation in a Gaussian Distribution
	5.3 Variation in an Atypical Distribution

	6 Comparative Measurements
	6.1 Comparison of an Isolated Value (x) to a Gaussian Series of More than 30 Numbers
	6.2 Comparisons of Two Series of Measurements
	6.2.1 Gaussian Series or Series Larger than 30
	Series with Variances (s) Not Significantly Different
	Series with Significantly Different Variances (s)

	6.2.2 Nongaussian Series

	6.3 Simultaneous Comparison of Several Sets of Measurements

	7 Minimizing the Number of Measurements
	7.1 Sequential Analysis
	7.2 Taguchi Designs

	8 Good Measuring Practice
	9 Conclusion
	References
	Suggested Reading


	3: Chronobiology of the Skin: Cutaneous Clocks and Biorhythms
	1 Introduction
	2 Functional Chronobiological Rhythms of the Skin
	3 Cutaneous Clocks
	4 Conclusions
	References

	4: The Skin Surface Ecosystem: A Presentation
	1 Skin Relief
	2 Microbiology of the Skin Surface
	2.1 Skin Flora Behavior
	2.2 Topographical Variations
	2.3 Proliferation
	2.4 Role of Skin Flora?
	2.5 Pathology

	3 Chemicophysical Status
	3.1 pH
	3.2 Skin Surface Tension

	4 Social and Cultural Function
	References

	5: Skin Color and Pigmentation
	1 Introduction
	2 Visual Assessment of Skin Color and Pigmentation
	3 Reflectance Tristimulus CIE Colorimetry
	4 Reflectance Spectrophotometry
	4.1 Reflectance Spectroscopy
	4.2 Narrow-Band Reflectance Spectroscopy

	5 Dermoscopy and Skin Imaging Systems
	6 Reflectance Confocal Microscopy: A New Tool to Measure Skin Color?
	7 Spectral Imaging and Image Processing
	8 Conclusion
	References

	6: The Measurement of Skin Color
	1 The RGB Color Space
	2 The CMYK Model
	3 CIE-L*a*b* (CIELAB)
	4 CIE XYZ
	5 The Basis of Skin Colorimetry
	6 Chromameter
	7 Derma-Spectrphotometer
	8 Mexameter (Courage-Khazaka, Germany)
	9 Dermacatch
	10 Conclusion
	References

	7: Discrimination Between Cutaneous Pigmentation and Erythema: Comparison of the Skin Colorimeters Dermacatch and Mexameter
	1 Introduction
	2 Material and Methods
	2.1 Instruments
	2.1.1 Mexameter M X16 (Courage-Khazaka, Germany)
	2.1.2 Dermacatch (Colorix, Switzerland)

	2.2 In Vitro Measurements
	2.3 In Vivo Measurements
	2.3.1 Analysis of Different Fitzpatrick Skin Colors
	2.3.2 Analysis of Cutaneous Erythema and Pigmentation
	2.3.3 Erythema Induction on the Forearms
	2.3.4 UVB Exposure on the Back
	2.3.5 Erythema Reduction on the Back
	2.3.6 Erythema Induction on the Back

	2.4 Calculation and Statistics

	3 Results
	3.1 In Vitro Experiments
	3.2 In Vivo Experiments
	3.2.1 Analysis of Different Fitzpatrick Skin Colors
	3.2.2 Erythema Induction on the Forearms
	3.2.3 UVB Exposure on the Back
	3.2.4 Erythema Reduction on the Back
	3.2.5 Erythema Induction on the Back


	4 Discussion
	References

	8: The Architectural Behavior of the Skin
	1 Introduction
	2 Materials and Methods
	3 Surface of the Epidermis
	3.1 The Diversity of the Forms
	3.2 Polyhedrons with Different Shapes
	3.3 Complex Mosaic Pattern of Irregular Polyhedrons 
	3.4 Polyhedrons Are Fractalized

	4 The Cutting of the Epidermis and Dermis
	4.1 The Skin Is Under Tissular Tension
	4.1.1 Back Home


	5 Junction Between the Epidermis and Dermis
	6 The Dermis
	7 The Hypodermis
	7.1 The MCVAS
	7.2 A Pattern Emerges (Fig.35) (2, 3)

	8 Conclusions
	References

	9: Optical Properties of Skin Surface
	1 Introduction
	2 Scattering Agents
	3 Absorption Agents
	4 Detour and Sieve Effects
	5 Fluorescence Agents
	6 Challenges and Perspectives
	References

	10: Microbiology of Skin Surface
	1 Introduction
	2 The Skin Flora
	2.1 Healthy Skin
	2.2 Special Area Skin

	3 Skin Diseases
	3.1 Atopic Dermatitis
	3.2 Acne Vulgaris
	3.3 Psoriasis Vulgaris
	3.4 Others

	4 Skin Flora Influence by Skin Surface pH
	References

	11: Evaluation of Skin Surface Flora
	1 Introduction
	2 Methods of Sampling
	2.1 Impression Methods
	2.1.1 Contact Plates
	2.1.2 Pads
	2.1.3 Tape Stripping

	2.2 Swabbing Methods
	2.3 Washing Method
	2.3.1 


	3 Follicular Sampling Methods
	3.1 Comedone Extractor
	3.1.1 Cyanoacrylate Glue
	3.1.2 Impact Factors
	3.1.3 Application of New Techniques


	References

	12: Measurement of Skin Surface Acidity
	1 Core Messages
	2 Introduction
	3 Role of Skin Surface Acidity for Epidermal Functions
	4 Measuring Methods
	4.1 Flat Glass Electrode
	4.2 pH-sensitive Dyes
	4.3 Experimental Methods

	5 Variables Influencing the Measurement
	5.1 Age
	5.2 Gender
	5.3 Race
	5.4 Circadian Rhythm
	5.5 Anatomical Site

	6 Conclusion
	References

	13: Sebaceous Physiology
	1 Sebaceous Glands and Sebocytes
	2 Embryology
	3 Histology
	4 Physiology
	5 Sebocytes Versus Adipocytes
	6 What Is Sebum?
	7 Immortalized Sebocyte Lineages
	8 Sebocyte Receptors
	9 Hormones and Sebaceous Glands
	References

	14: Measurement of Skin Surface Sebum
	1 Utility
	2 What Can Be Assessed?
	2.1 The Composition of Skin Surface Lipid (SSL)
	2.2 The Quantity of Sebum Excretion
	2.2.1 Sebum Casual Level
	2.2.2 The Refatting Rate
	2.2.3 The Secretion Rate
	2.2.4 The Sebum Replacement Time
	2.2.5 The Density of Sebum-Rich Reservoirs
	2.2.6 The Instant Sebum Delivery
	2.2.7 The Follicular Excretion Rate

	2.3 Glandular Parameters

	3 Methods for Collecting Sebum
	3.1 Solvents
	3.2 Absorbent Paper Pads
	3.3 Bentonite Gel
	3.4 Frosted Glass
	3.5 Plastic Film
	3.5.1 Sebutape
	3.5.2 Sebufix F16
	3.5.3 Sebumeter SM 810
	3.5.4 Sebumeter SM 815(Cassette)
	3.5.5 Applications of Sebumeter

	3.6 Skin Surface Cast

	4 Global Assessment of the SSL Casual Level
	4.1 Gravimetric Method
	4.2 Photometric Method

	5 Refatting Rate
	5.1 Free Refatting Rate
	5.2 Sebum Excretion Rate (SER)

	6 Density of Sebaceous Glands
	6.1 Osmic Acid (OsO4) Staining
	6.2 Sebufix F16 and Sebutape

	References

	15: Measurement of Skin Surface Hydration
	1 Introduction
	2 Commercial Electrical Instruments
	2.1 Corneometer CM 825
	2.2 DermaLab Moisture Unit
	2.3 Moisture Meter
	2.4 Nova Dermal Phase Meter
	2.5 Skicon 200 EX

	3 Recently Developed Devices
	3.1 Opto-thermal Transient Emission Radiometry (OTTER)
	3.2 Skin Capacitance Imaging Systems
	3.3 Confocal Raman Spectroscopy

	4 Conclusions
	References

	16: Infant Skin Hydration
	1 Introduction
	2 Fetal Skin Development
	3 Full-Term Infant Skin Hydration
	3.1 Birth
	3.2 Vernix
	3.3 Adaptation and Time

	4 Premature Infant Skin Hydration
	4.1 Relevance
	4.2 Birth, Effects of Gestational Age, and Adaptation

	5 Infants, Atopy, and Hydration
	6 Factors Influencing Infant Skin Hydration
	6.1 Water Exposure: Bathing
	6.2 Diapers
	6.3 Effect of Humidity: Premature Infants

	References

	17: Measurement of Skin Radiance
	1 Introduction
	2 Color
	2.1 Assessment of Skin Microcirculation
	2.2 Assessment of Skin Color
	2.2.1 Chromameter CR 200 (Minolta)
	2.2.2 Mexameter M X16 (Courage-Khazaka)
	2.2.3 Derma-Spectrometer (Cortex Technology)


	3 Reflection
	3.1 Assessment of the Skin Ability to Reflect the Light
	3.1.1 Glossymeter
	3.1.2 SkinGlossMeter
	3.1.3 Brillanometer
	3.1.4 GonioLux
	3.1.5 Translucymeter


	4 Relief
	4.1 Fringes Projection
	4.2 VisioScan

	5 MultiFactors Assessments
	5.1 Photography
	5.1.1 Polarized Photography
	5.1.2 SAMBA (Bossa Nova Technologies)
	5.1.3 VISIA (Canfield Imaging Systems)

	5.2 Clinical Scoring

	6 Conclusion
	References

	18: Analysis of Skin Relief
	1 Introduction
	2 Profilometry and Fringe Projection
	3 Microrelief and Roughness
	4 Wrinkles and Macrorelief
	5 Acquisition from Replicas
	6 In Vivo Acquisition
	7 Conclusion
	References
	Additional Information on Relief Analysis
	Other Profilometry Techniques Not Mentioned in This Article


	19: Influence of the Sebum and the Hydrolipidic Layer in Skin Wettability and Friction
	1 Introduction
	2 Human Skin Wettability
	2.1 Theory
	2.1.1 Contact Angle and Superficial Energy (Fig.2)
	2.1.2 Critical Surface Tension (gammac) and Hydrophobic/Hydrophilic Balance (Ho/Hi)
	Critical Surface Tension
	Hydrophobic/Hydrophilic Balance (Ho/Hi)
	Free Surface Energy FSE (gammas)


	2.2 Contact Angle Measuring 
	2.3 Data Analyses
	2.3.1 Water Contact Angle thetaw 
	2.3.2 Critical Surface Energy gammac and Hydrophobic/Hydrophilic Balance (Ho/Hi)
	2.3.3 Surface Free Energy (gammas)

	2.4 Effects of Some Treatments (Table1)
	2.4.1 Degreasing and Washing
	2.4.2 Application of Moisturizers (Cream, Thermal Water)
	2.4.3 Other Applications

	2.5 Discussion

	3 Human Skin Friction Coefficient
	4 Discussion
	5 General Conclusion
	6 Conclusion
	References

	20: Skin Friction Coefficient
	1 Measurement of Skin Friction Coefficient
	2 Factors That Influence Skin Friction Coefficient
	2.1 External Determinants of Skin Friction Coefficient
	2.1.1 Material
	2.1.2 Temperature
	2.1.3 Normal Force
	2.1.4 Contact Surface Area

	2.2 Internal Determinants of Skin Friction Coefficient
	2.2.1 
	2.2.2 Body Sites
	2.2.3 Gender
	2.2.4 Stratum Corneum Hydration

	2.3 Other Determinants

	3 Summary
	References

	21: Dermoscopy: Basic Knowledge of an Innovative Imaging Tool
	1 Introduction
	2 Tools
	3 Colors
	4 Structures
	4.1 Melanocytic Lesions (Criteria)
	4.1.1 Pigment Network
	4.1.2 Broadened Network
	4.1.3 Atypical Pigment Network
	4.1.4 Dots
	4.1.5 Globules
	4.1.6 Streaks
	4.1.7 Pseudopods/Radial Streaming
	4.1.8 Blotches
	4.1.9 Blue-White Veil/Structures
	4.1.10 Regression
	4.1.11 Atypical Vascular Pattern


	5 Special Site
	5.1 Acral Lesions
	5.2 Facial Lesions
	5.3 Non-melanocytic Lesions (Criteria)
	5.3.1 Blue-Gray Ovoidal Structures
	5.3.2 Arborizing Vessels
	5.3.3 Milia-Like Cysts
	5.3.4 Comedo-Like Openings
	5.3.5 Red Lacunae
	5.3.6 Central White Patch

	5.4 Diagnostic Algorithms
	5.4.1 Pattern Analysis
	5.4.2 ABCD Rule of Dermatoscopy
	5.4.3 Menzies Scoring Method
	5.4.4 7-Point Checklist
	5.4.5 3-Point Checklist


	6 Applications
	6.1 Skin Cancer
	6.1.1 Melanoma
	6.1.2 Lentigo Maligna
	6.1.3 Basal Cell Carcinoma
	6.1.4 Squamous Cell Carcinoma
	6.1.5 Merkel Cell Carcinoma

	6.2 Melanocytic Lesions
	6.2.1 Spitz/Reed Nevi
	6.2.2 Clark Nevi
	6.2.3 Congenital Nevi
	6.2.4 Ink Spot Lentigo
	6.2.5 Dermal Nevi
	6.2.6 Blue Nevi

	6.3 Non-melanocytic Lesions and Others
	6.3.1 Seborrheic Keratosis
	6.3.2 Actinic Keratosis
	6.3.3 Keratoacanthoma
	6.3.4 Hemangioma
	6.3.5 Angiokeratoma
	6.3.6 Pyogenic Granuloma
	6.3.7 Dermatofibroma
	6.3.8 Lichen Planus-Like Keratosis (LPLK)
	6.3.9 Kaposi Sarcoma
	6.3.10 Eccrine Poroma
	6.3.11 Trichoscopy
	6.3.12 Alopecia Areata
	6.3.13 Cicatricial Alopecia
	6.3.14 Androgenic Alopecia
	6.3.15 Tinea Capitis
	6.3.16 Trichotillomania

	6.4 Inflammatory and Infectious Diseases
	6.4.1 Discoid Lupus Erythematosus
	6.4.2 Lichen Planus
	6.4.3 Reticulohistiocytosis
	6.4.4 Granuloma Faciale
	6.4.5 Psoriasis
	6.4.6 Seborrheic Dermatitis
	6.4.7 Pityriasis Rosea
	6.4.8 Lupus Vulgaris
	6.4.9 Mycosis Fungoides
	6.4.10 Molluscum Contagiosum
	6.4.11 Tinea Nigra
	6.4.12 Tunga Penetrans
	6.4.13 Trichomycosis Palmellina
	6.4.14 Furuncular Myiasis
	6.4.15 Scabies
	6.4.16 Ticks
	6.4.17 Nits and Pseudonits
	6.4.18 Viral Warts


	7 Conclusion
	References

	22: Digital Photography in Aesthetic Dermatology
	1 Introduction
	2 Fundamentals
	3 Settings and Basics of Photography
	3.1 Light and Exposure
	3.2 Shutter Speed
	3.3 Aperture of Diaphragm and Objective Lens
	3.4 Focal Length and Zoom
	3.5 Focus
	3.6 Lighting and Flashlights
	3.7 ISO Sensitivity
	3.8 Polarization Filters
	3.9 Reflection of UV Light
	3.10 LCD Monitor
	3.11 Integrated Devices or ``Lighting Boxes´´

	4 Use of Digital Photography in Clinical Practice
	5 Computer Management of Images
	5.1 Coding and Color
	5.2 White Balance
	5.3 Definition and Resolution
	5.4 Main Image Formats
	5.5 Software Programs
	5.6 How to Rename and Identify Images
	5.7 How to Visualize and Load Images
	5.8 How to Crop and Reframe Images
	5.9 Photo Editing Software

	6 Practice of Photography in Aesthetic Dermatology
	7 Digital Photography in Dermatology
	8 Conclusion
	References
	Additional Information


	23: Stratum Corneum Histopathology
	1 Under the Surface
	2 Formation of the SC: Process of Cornification
	3 Structure of the SC
	4 Desquamation
	5 Maintenance of the SC Homeostasis
	6 Conclusion
	References

	24: Molecular Organization of the Skin Barrier
	1 Introduction
	2 Brief History of Skin Barrier Research
	3 Skin Lipid Composition and Phase State
	4 Molecular Structure Determination Directly In Situ
	5 Skin Lipid Structure
	6 Skin Lipid Function
	7 Future Perspective
	8 Summary
	References

	25: Stratum Corneum Desquamation
	1 Introduction
	2 Disorders of Cornification and of Intercorneocyte Cohesion
	3 Treatments Affecting Desquamation
	4 Methods for Determining the Desquamation Rate
	4.1 Quasi-Passive Collection Methods
	4.2 Mechanically Forced Collection Methods

	References

	26: Near-Infrared Densitometry for Improved Standardization of Tape Stripping and In Situ Determination of the Total Stratum C...
	1 Introduction
	2 Near-Infrared (NIR) Densitometry for Standardizing Tape Stripping
	3 Influence of Storage Time
	4 In Situ Determination of Total Stratum Corneum Thickness
	References

	27: Infrared Densitometry for In Vitro Tape Stripping: Quantification of Porcine Corneocytes
	1 Introduction: The Tape Stripping Method
	2 Particularities of the Porcine Skin in Tape Stripping Experiments
	3 IR-Densitometry for the Quantification of Porcine Stratum Corneum Proteins
	References

	28: Standardized Tape Stripping: A Practical and Reproducible Protocol to Reduce Uniformly the Stratum Corneum
	1 Introduction
	2 Materials and Methods
	2.1 Study Population
	2.2 Tape Stripping
	2.3 In Vivo Confocal Laser Scanning Microscopy
	2.4 Blinding
	2.5 Statistical Analysis

	3 Results
	4 Discussion
	References

	29: Physical Methods to Measure Stratum Corneum Water Content In Vivo
	1 Introduction
	1.1 Physicochemical Aspects of Stratum Corneum Water Content
	1.1.1 State of the Water in the Stratum Corneum
	1.1.2 Water Content Gradient
	1.1.3 Water Uptake by the Stratum Corneum
	1.1.4 Dermatological and Cosmetic Aspects

	1.2 Presentation of the Methods Developed to Determine the Water Content of the SC

	2 Thermal Techniques
	2.1 Measurement of the Thermal Conductivity of the SC
	2.1.1 Principle
	2.1.2 Continuous-Heating Method: Hematron
	2.1.3 Pulse-Heating Method

	2.2 Determination of Thermal Effusivity
	2.3 Differential Scanning Calorimetry (DSC)
	2.3.1 Application to Skin


	3 Methods Based on Mechanical Properties
	3.1 Deformation in the Plane of the Skin
	3.1.1 Torsion Method: Twistometer or Dermal Torque Meter
	3.1.2 Uniaxial Extension
	3.1.3 Gas Bearing Electrodynamometer
	3.1.4 Determination by Acoustic Wave Propagation

	3.2 Stress Perpendicular to the Plane of the Skin
	3.2.1 Suction: Dermaflex, Cutometer
	3.2.2 Indentation or Levarometry
	3.2.3 Ballistometry

	3.3 Comparison of Method Sensitivities

	4 Methods Based on Electrical Measurements
	4.1 Definitions
	4.2 Dielectric Properties of the Skin
	4.3 Low-Frequency Instruments
	4.4 High-Frequency Instruments
	4.4.1 Main Achievements

	4.5 Hyperfrequency Measurements

	5 Photothermal and Photoacoustic Techniques
	5.1 Pulse Radiometry
	5.2 Photoacoustic Spectrometry

	6 Optical Techniques in the Near and Middle Infrared
	6.1 Attenuated Total Reflection (ATR) Infrared Spectroscopy
	6.2 Near Infrared Spectroscopy (0.7-2.3mu)
	6.2.1 Near-Infrared Spectroscopic Imaging

	6.3 Near-Infrared Ratiometry at Two Wavelengths
	6.4 Confocal Raman Microspectroscopy

	7 Conclusion
	References

	30: Stratum Corneum Dynamic Hydration Test
	1 Introduction
	2 Stratum Corneum Hydration
	2.1 Endogenous Hydration
	2.2 Exogenous Hydration
	2.3 Instruments to Measure the Hydration State of the SC

	3 Stratum Corneum Dynamic Hydration Tests
	3.1 Sorption-Desorption Test
	3.2 Test Procedure Originally Described by Tagami et al.
	3.3 Normal Skin Water Kinetics
	3.4 Modified Procedure of SDT and Definition of Functional Parameters
	3.5 SDT on Various Skin Conditions
	3.5.1 Scaly Skin
	3.5.2 Hypertrophic Scars and Keloids
	3.5.3 Functional Changes After Repeated Applications of Topical Steroids or Calcineurin Inhibitor
	3.5.4 The Skin Changes After Topical Application of Skin Moisturizers
	3.5.5 Differences Among Different Anatomical Locations

	3.6 Moisture Accumulation Test (MAT)
	3.7 MAT Conducted Under Various Skin Conditions
	3.7.1 Differences Among Anatomical Locations
	3.7.2 After the Application of Skin Moisturizers

	3.8 Plastic Occlusion Stress Test (POST)
	3.9 POST Conducted in Various Skin Conditions

	4 Discussion
	5 Conclusion
	References

	31: Optothermal Measurement of Water Distribution Within Stratum Corneum
	1 Introduction
	2 Experimental Apparatus and Procedures
	2.1 Apparatus
	2.2 Samples

	3 Results and Discussions
	3.1 In Vitro Skin Immersive Hydration
	3.2 In Vivo Volar Forearm Stratum Corneum Thickness Map
	3.3 In Vivo Different Skin Site Measurements
	3.4 In Vivo Stratum Corneum Hydration Depth Profiles

	4 Conclusions
	References

	32: Cyanoacrylate Skin Surface Stripping for Visualizing the Stratum Corneum Structures and Dynamics
	1 Introduction
	2 Sampling Procedure
	3 Microrelief of the Normal Stratum Corneum
	4 CSSS Structural Changes of the Stratum Corneum
	5 CSSS in Clinical Pharmacology Related to Epithelial Renewal
	6 Corneosurfametry
	References

	33: Cyanoacrylate Method
	1 Critical Approach/Limitations
	References

	34: Stratum Corneum Biomechanics (Mechanics and Friction): Influence of Lipids and Moisturizers
	1 Key Messages
	2 Importance of the Stratum Corneum and Skin Physical Properties
	3 The Structure of SC
	4 Mechanical Properties
	4.1 Influence of Humidity
	4.2 Influence of Lipids
	4.3 Effect of Moisturizers

	5 Friction Properties
	5.1 Friction Properties of SC In Vitro
	5.2 Influence of Humidity
	5.3 Influence of Lipids
	5.4 Influence of Moisturizers
	5.4.1 Tested Formulas


	6 Conclusion
	References

	35: Effects of Sebum on Drug Transport Across the Human Stratum Corneum
	1 Effects of Sebum on Epidermal Barrier Function and Stratum Corneum Lipid Morphology
	2 In Vivo Drug Permeation Protocol and Data Analysis
	3 Effects of Sebum on Drug Transport Across Human SC
	4 Conclusions
	References

	36: Epidermal Physiology
	1 Epidermal Proliferation and Differentiation
	2 Epidermal Secretions
	2.1 Cytocrine Secretion
	2.2 Endocrine Secretion
	2.3 Other Roles

	Glossary
	References

	37: Markers of Epidermal Proliferation and Differentiation
	1 Epidermal Proliferation
	1.1 Nuclear Proliferation Markers
	1.1.1 Static Methods
	Methods with Prior Incubation
	Methods Without Prior Incubation

	1.1.2 Dynamic Methods

	1.2 Cytoplasmic Proliferation Markers

	2 Cellular Differentiation
	Annex
	References

	38: In Vivo Confocal Microscopy in Clinical Dermatology
	1 Introduction
	1.1 Instruments

	2 Confocal Criteria for Melanocytic Lesions
	2.1 Melanocytic Tumors
	2.2 Melanocytic Tumors
	2.2.1 
	2.2.2 Melanoma
	2.2.3 Melanoma Subtypes


	3 Malignant Non-melanoma Skin Tumors
	3.1 Basal Cell Carcinoma
	3.2 Actinic Keratosis and Squamous Cell Carcinoma

	4 Inflammatory Skin Diseases
	5 Infectious Diseases
	6 Monitoring of Nonsurgical Therapies
	7 Conclusions
	References

	39: Ex Vivo Confocal Microscopy in Clinical Dermatology
	1 Introduction
	2 Technique
	3 Fluorescent Dyes
	4 Digital Staining
	5 Results
	6 Conclusion
	References

	40: A Pharmaceutical Approach of Transcutaneous Oxygen Therapies
	1 Introduction
	2 General Aspects on Oxygen and Skin
	2.1 Physicochemistry of Oxygen
	2.2 Oxygen Physiology
	2.3 Oxygen Supply
	2.4 Oxygen Skin Permeability

	3 Compounding Strategies for Oxygen
	3.1 Gaseous Formulations of Oxygen
	3.2 Liquid Formulations of Oxygen
	3.2.1 Aqueous Formulations
	3.2.2 Fluorocarbons

	3.3 Colloidal Formulations
	3.3.1 Micro- and Nanosponges
	3.3.2 Micro- and Nanobubbles


	4 Clinical Applications
	4.1 Interest of Oxygen Therapies
	4.2 Drawback of Oxygen Therapies
	4.3 Topical Oxygen Delivery Strategies

	5 Conclusion
	References

	41: Dermis Connective Tissue Histopathology
	1 Subpapillary and Adventitial Dermis
	1.1 Structure
	1.2 Function

	2 Reticular Dermis
	References

	42: Evaluation of the Cutis by High-Resolution Sonography
	1 Introduction
	2 Methods and Patients
	2.1 Patients and Volunteers
	2.2 Image Processing and Statistical Evaluation
	2.3 Correlation with Histology

	3 Results
	3.1 Normal Glabrous Skin
	3.2 Normal Palmar Skin
	3.3 Inflammatory Skin Diseases
	3.4 Skin Tumors

	4 Discussion
	References

	43: Ex Vivo High-Frequency Ultrasound Imaging of the Skin
	1 Introduction
	2 High-Frequency Ultrasound Versus Pathology Versus Dermoscopy: From Bidimensional to Tridimensional Imaging
	3 Ex Vivo High-Frequency Ultrasound
	4 Conclusion
	References

	44: In Vivo Magnetic Resonance Imaging of the Skin
	1 Introduction
	2 Technical Constraints
	3 Morphological Analysis of Normal Skin
	4 MRI of Skin Disorders
	4.1 Dermatofibrosarcoma Protuberans
	4.2 Glomus Tumor
	4.3 Malignant Melanoma
	4.4 Keratinocytic Skin Tumors
	4.5 Benign Fibrous Histiocytoma

	5 Parametric Analysis of Biochemical Parameters of the Skin
	5.1 T1 and T2 Relaxation Time and Proton Density
	5.2 Magnetization Transfer
	5.3 Water Diffusion Coefficient
	5.4 Spectroscopy

	6 Conclusion
	References

	45: Quantification of the Inhomogeneous Distribution of Topically Applied Substances on the Human Skin by Optical Spectroscopy...
	1 Introduction
	2 Materials and Methods
	2.1 Volunteers
	2.2 Applied Formulations
	2.3 Tape Stripping
	2.4 UV/Visible Spectroscopic Measurements
	2.4.1 Tape Strips
	2.4.2 Solutions

	2.5 In Vivo Laser Scanning Microscopy

	3 Results and Discussion
	3.1 Illustration of the Distribution of Topically Applied Absorbers
	3.2 Definition of a Factor of Inhomogeneity
	3.2.1 Variation of the Volunteer-Specific Absorbance Values
	3.2.2 Determination of the Factor of Inhomogeneity

	3.3 Parameters Influencing the Factor of Inhomogeneity
	3.3.1 Influence of Different Volunteers and Formulations
	3.3.2 Influence of Skin Pretreatment
	3.3.3 Comparison of the Factor of Inhomogeneity with the Optically Determined Volume of Furrows Characterizing the Skin Profile


	4 Conclusion
	References

	46: Optical Coherence Tomography Imaging of the Skin
	1 Background
	2 Method and Basic Principles
	3 How to Use the OCT
	4 Applications in Dermatology
	4.1 Basal Cell Carcinomas
	4.2 Actinic Keratosis
	4.3 Inflammatory Skin Diseases
	4.4 Fibrotic Diseases
	4.5 Bullous Diseases
	4.6 Wound Healing

	5 Conclusion
	6 Future Development
	References

	47: Skin Wound Healing Assessment
	1 Wound Parameters: Perimeter and Surface Area
	1.1 Direct Measurement of Wound Dimensions with a Ruler
	1.2 Transparent Tracings
	1.2.1 Delineation of Perimeter on Transparent Material
	1.2.2 Use of Scale Paper

	1.3 Computer-Assisted Planimetric Measurement
	1.4 Photography
	1.5 Video Image Analysis

	2 Wound Volume
	2.1 Graduated Ruler
	2.2 Wound Molds Using Silicone Rubber
	2.3 Weighing Alginate Molds
	2.4 Stereophotogrammetry
	2.5 Direct Measurement of Volume Using Physiological Saline and Polyurethane Film
	2.6 Analysis of Structured Light
	2.7 Ultrasound
	2.8 In Vivo Measurement Using Interferometry and Fringe Projection

	3 Colorimetry or the Red-Yellow-Black Concept
	4 Conclusion
	References

	48: Skin Blood Flow: Histophysiology
	1 Microvasculature
	2 Metabolic and Thermoregulatory Needs
	3 Variations with Body Site and Age
	4 Resistive Vessels
	5 Vasoconstriction
	6 Capacitive Vessels
	7 Vasodilatation
	8 The Skin Blood Flow
	9 Conclusion
	References

	49: Photoplethysmography in the Evaluation of Skin Conditions
	1 Indications
	2 Principle
	3 Sphygmic (or systolic) PPG
	3.1 Morphology and Normal Values
	3.2 Morphogenesis of the Microvasculature Pulse Wave
	3.3 Use in Disease
	3.4 Other Uses of the Sphygmic PPG
	3.4.1 Measurement of the Distal Systolic Arterial Pressure
	3.4.2 Systolic Pressure, Diastolic Pressure and Compliance of the Skin Microvasculature


	4 Volume (Diastolic) PPG
	5 Precautions
	6 Commercialised Devices
	References

	50: Skin Microcirculation: Choosing the Appropriate Method
	1 Selection from Anatomical Considerations
	1.1 Measurement of Subepidermal Blood Flow
	1.2 The Subepidermal Plexus as a Whole
	1.3 Measurement of the Whole Skin Blood Flow

	2 Selecting a Method Based on the Vessel Type to be Studied
	2.1 Nutritive Capillaries
	2.2 Arterioles
	2.3 Venules

	3 Fingers and Toes
	4 Conclusion

	51: Lymphatic Microcirculation of the Skin
	1 Structure and Function
	2 Identification of Initial Lymphatic Vessels
	References

	52: Assessment of Cutaneous Microvascular Function Using Laser Doppler Flowmetry and Acetylcholine Iontophoresis
	1 Introduction
	2 Laser Doppler Flowmetry
	3 Iontophoresis
	4 Measuring Microvascular Responses During Iontophoresis
	5 Reproducibility of the Cutaneous Vascular Response to Acetylcholine
	6 Intradermal Delivery of Acetylcholine by Microdialysis
	7 Clinical Findings
	8 Conclusions
	References

	53: Skin Capillaroscopy
	1 Introduction
	2 The Skin Subepidermal Microvasculature
	3 Biomicroscopes and Binocular Magnifying Glasses
	4 Capillaroscopy (Humbert et al. 2006)
	4.1 Contact Videomicroscopy
	4.2 Periungual Capillaroscopy
	4.3 ``Any Site´´ Capillaroscopy
	4.3.1 Qualitative Capillaroscopy


	5 Capillaroscopy and Systemic Diseases
	6 Capillaroscopy and Smoke
	7 Age-Related Changes of the Cutaneous Microcirculation
	8 Pharmacological Inhibition of the Dermal Microcirculation
	9 Morphometry and Capillary Densitometry In Vivo
	9.1 Imaging
	9.2 Geometrical Capillary Network Analysis (Humbert et al. 2006)

	10 Capillary Hemodynamics
	10.1 Capillary Pressure Measurement
	10.2 Red Blood Cell Speed Assessment

	11 Capillaroscopy and Fluorescent Tracers
	12 Conclusion
	References

	54: Assessing Cutaneous Sensory Function and Vasomotor Responses
	1 Assessing Cutaneous Sensory Function
	2 Assessing Provoked Vasomotor Reactions
	2.1 Paradigms of Direct Local Controlled Heat Application
	2.2 Application of the Selected Paradigm of Local Controlled Heat for Drug Delivery
	2.2.1 Nicotine
	2.2.2 Insulin


	3 Application of the Local Controlled Heat in Sensitized Skin
	4 Conclusion
	References

	55: Studying the Oscillatory Components of Human Skin Microcirculation
	1 Introduction
	1.1 Skin Microcirculation
	1.2 Wavelet Transform
	1.3 Detrended Fluctuation Analysis
	1.4 Multiscale Entropy Analysis

	2 Materials and Methods
	2.1 Subjects
	2.2 Instrument
	2.3 Experimental Design
	2.4 Data Analysis

	3 Results and Discussion
	3.1 Wavelet Transform Analysis
	3.2 DFA Analysis
	3.3 MSE Analysis

	4 Conclusions
	References

	56: Epicutaneous 133-Xenon Clearance
	1 Principle
	2 Technique
	3 Skin Blood Flow Values
	4 Comments
	References

	57: Carbon Dioxide Transcutaneous Pressure
	1 Physiology
	2 Measurement
	3 Normal Figures
	3.1 tcPCO2
	3.2 Transcutaneous CO2 loss (nlcm min)

	4 TcPCO2 and Skin Diseases
	References

	58: Transcutaneous Oxygen Pressure
	1 Consequences of Heating the Skin to 44C
	2 Basal 44C tcPO2, with Patient Supine
	2.1 Regional Variations
	2.2 Physiological Variations
	2.3 Guidelines for tcPO2 Interpretation

	3 Basal tcPO2 at 37C, Patient Supine
	4 44C tcPO2: Dynamic Tests
	4.1 Reactive Hyperemia
	4.2 Switching the Subject from Lying to Sitting or Standing Position
	4.3 Exercising
	4.4 Oxygen Inhalation
	4.5 Partial Venous Occlusion

	5 tcPO2 with Kinetic Tests
	5.1 tcPO2 Reduction Rate from Occlusion During O2 Inhalation
	5.2 tcPO2 Recovery Rate After Suppression of the Occlusion
	5.3 The tcPO2 Recovery Rate

	6 Applications
	6.1 Child Resuscitation
	6.2 Anesthesiology, Heart Surgery, Angiology
	6.3 Dermatology
	6.4 Toxicology

	7 Practical Advice for Using tcPO2
	8 Commercially Available Devices
	References

	59: Skin Blood Flow in Systemic Sclerosis
	1 Introduction
	2 Techniques for Evaluating Skin Blood Flow
	2.1 Clinimetric Methods
	2.1.1 Thermometry and Thermal Imaging


	3 Global Microvascular Measurements
	4 Photoplethysmography
	5 LDF and LDI
	5.1 LDF

	6 Laser Doppler Perfusion Imaging
	7 Laser Speckle Contrast Imaging
	8 Summary
	References

	60: Evaluation of Port-Wine Stains and Its Treatment
	1 Treatment
	1.1 PDL
	1.2 Pulsed Nd:YAG Laser (1,064nm)
	1.3 A Dual-Wavelength Laser System (595-nm PDL and 1,064-nm Nd:YAG Laser)
	1.4 IPL
	1.5 Alexandrite Laser
	1.6 Photodynamic Therapy (PDT)
	1.7 Dye Pulsed Light (Dye-PL)

	2 Conclusion
	References

	61: Rating Port-Wine Stains
	1 Rating Port-Wine Stains
	References

	62: Sweat Gland Histophysiology
	1 Introduction
	2 Sweat Gland Structure
	2.1 Eccrine Sweat Glands
	2.2 Apocrine Sweat Glands
	2.3 Apoeccrine Sweat Glands

	3 Sweat Gland Immunohistochemistry
	References

	63: Sweat Gland Methods of Assessment
	1 Biometrology of Eccrine Sweat Excretion
	1.1 Gravimetric Method
	1.2 Water Evaporation Quantification
	1.3 Sweat Visualization by Staining Procedures
	1.4 Staining Methods for Specific Organic Sweat Compounds
	1.5 Casting Methods
	1.6 Electrometric Methods
	1.7 Skin Capacitance Mapping/Imaging

	2 Biometrology of Apocrine Sweat Excretion
	2.1 Apocrine Sweat Cannulation
	2.2 Axillary Malodor Assessment

	References

	64: The Neurophysiology and Assessment of Human Skin Wetness Perception
	1 Introduction
	1.1 Skin Wetness as a Physical Variable
	1.2 Skin Wetness as a Perceptual Variable

	2 Quantitative Sensory Testing
	2.1 Psychometric Scales

	3 Assessing Skin Wetness Perception: Overview of the Literature
	3.1 Discrimination Studies
	3.2 Magnitude Estimation Studies

	4 Quantitative Sensory Testing of Skin Wetness Perception: Empirical Framework
	4.1 Skin Wetness Perception: Sweat Production

	5 Quantitative Sensory Testing of Skin Wetness Perception: Practical Framework
	5.1 Experimental Setup
	5.2 Stimulator
	5.3 Measurement of Skin Temperature
	5.4 Measurement of Skin Wetness Perception

	6 Protocol for the Assessment of Skin Wetness Perception
	7 Conclusion and Recommendations
	References

	65: Gravimetry in Sweating Assessment in Primary Hyperhidrosis and Healthy Individuals
	1 Background
	2 Technique to the Evaluation
	3 Comment
	4 Conclusion
	References

	66: Subcutaneous Tissue Histophysiology
	1 The Interstitial Connective Tissue
	1.1 Histomorphology
	1.2 Interstitial Pressure
	1.3 Molecular Transfer Function
	1.4 Shape Preservation
	1.5 Mechanical Function

	2 The Subcutaneous Adipose Tissue
	2.1 White Adipose Tissue: Morphology
	2.2 Body Fat Mass and Subcutaneous Fat
	2.3 Energetic Function
	2.4 Thermal Function
	2.5 Aesthetic Function
	2.6 Brown Fat
	2.7 Conclusion

	References

	67: Subcutis Metrology
	1 Metrology of the Adipose Tissue
	1.1 Global Assessment
	1.1.1 Dual X-Ray Absorptiometry
	1.1.2 Bioelectrical Impedance Analysis
	1.1.3 Assessment of Fat Mass Normality: Body Mass Index

	1.2 Fat Mass Distribution
	1.2.1 Waist-Hip Ratio
	1.2.2 Waist Circumference
	1.2.3 Adipomuscular Ratio

	1.3 Subcutaneous Fat Layer Thickness
	1.3.1 Skinfold Thickness
	1.3.2 Photograding of Mechanically Accentuated Macrorelief
	1.3.3 Ultrasound Imaging
	1.3.4 Computed Tomography
	1.3.5 Nuclear Magnetic Resonance Imaging


	2 Conclusion
	3 Special Parameters of Connective Subcutaneous Tissue
	3.1 Tissue Internal Pressure
	3.2 Subcutis Oxygen Partial Pressure
	3.3 Mechanical Behavior

	References

	68: Ultrasound of the Subcutaneous Tissue
	1 Introduction
	2 Technical Considerations
	3 Normal Anatomy
	4 Sonographic Measurements in the Subcutaneous Tissue
	5 Pathology
	5.1 Inflammatory Conditions
	5.1.1 Edema and Fluid Collections
	5.1.2 Panniculitis
	5.1.3 Lymph Nodes

	5.2 Tumors
	5.2.1 Benign
	Cystic
	Epidermal Cysts
	Pilonidal Cysts

	Vascular Tumors
	Hemangiomas
	Vascular Malformations

	Solid
	Lipomatous Tumors
	Hair Matrix-Derived Tumors
	Pilomatrixomas


	5.2.2 Malignant
	Melanoma Metastasis
	Dermatofibrosarcoma Protuberans


	5.3 Endogenous Material
	5.3.1 Calcifications

	5.4 Exogenous Material
	5.4.1 Foreign Bodies
	5.4.2 Fillers


	6 Conclusion
	References

	69: Cellulite: Definition and Evaluation
	1 Introduction
	2 Definition
	3 Evaluation
	References

	70: Practical Surface Anthropometry
	1 Basic Concepts
	2 Standard Equipment
	3 Standard Methodology
	3.1 Common Prerequisites
	3.2 Stature
	3.3 Body Mass
	3.4 Skinfolds
	3.5 Girths
	3.6 Breadth

	4 Practical Usage
	4.1 Body Mass Index (BMI)
	4.2 Waist-to-Hip Ratio (WHR)
	4.3 Percent of Body Fat (PBF)
	4.4 Body Frame Size

	References

	71: Hair Histophysiology
	1 Introduction
	2 Follicular Formation: Embryology
	2.1 Advances in Knowledge of the Differentiation of the Follicles in the Fetus
	2.1.1 Knowledge Up to 1980
	2.1.2 Recent Knowledge on the Differentiation of the Follicles in Fetuses
	2.1.3 Molecular Mechanisms Regulating Hair Follicle Development


	3 Hair Follicle Anatomy
	3.1 The Importance of the Companion Layer

	4 Hairs
	5 Some Physiological Aspects of Hair
	5.1 Hair Growth
	5.1.1 Proanagen
	5.1.2 Metanagen
	5.1.3 New Terms That Are Part of the Follicular Cycle

	5.2 Cyclic Follicular Activity
	5.3 Hair Growth Pace After Being Pulled Out
	5.4 Hair Thickness
	5.5 Hair Length or ``Linear Growth´´
	5.6 Gender Differences
	5.7 Racial Variations
	5.8 Variations Chronological
	5.9 Follicular Density
	5.10 Seasonal Changes in Hair Growth

	References

	72: Healthy Hair
	1 Functions of Healthy Hairs
	2 The Healthy Hair Follicle
	3 Healthy Hair Follicles: Differences and Limits
	3.1 Ethnical Differences
	3.2 Sexual Differences
	3.3 Seasonal Influence
	3.4 Age-Related Differences

	4 Organization of Scalp Hair
	5 Flora of Healthy Hair Follicles
	6 Healthy Appearance of the Hair
	References

	73: The Hair Growth Cycle
	References

	74: Scalp Sebaceous Physiology
	1 Sebaceous Glands
	2 Sebaceous Glands and Hair Follicles
	3 Sebaceous Glands of the Scalp
	4 Factors Influencing the Functions of Sebocytes
	References

	75: Clinical Assessment of the Scalp and Hair
	References

	76: Scalp Sebaceous Function Assessment
	1 What Can Be Assessed?
	2 Methods of Collecting Scalp Sebum
	2.1 Solvents
	2.2 Photometric Methods and Lipid-Sensitive Tapes
	2.2.1 Sebutape
	2.2.2 Sebufix F16
	2.2.3 Sebumeter SM 815 (Cassette)


	3 Commercialized Devices
	References

	77: Photographic Techniques and Quantification of Hair Growth
	1 Introduction
	2 Basics About Hair Structure in Relation with Global and Analytical Imaging Procedures
	3 From Global Photography to Analytical Evaluation of Hair Growth
	3.1 Global Imaging
	3.2 Analytical Methods
	3.2.1 A Brief Historical Review: What Did We Learn with the Conventional PTG?
	3.2.2 What Can We Learn to Measure with the CE-PTG and Are There Possibly Further Improvements?
	3.2.3 Technological Requirements
	3.2.4 Advantages of Noninvasive Techniques over a Scalp Biopsy for the Study of Hair Cycling
	3.2.5 Future Trends in Computerized Methods


	4 Conclusion
	References

	78: Scalp Confocal Microscopy
	1 Introduction
	2 The In Vivo Reflectance Confocal Microscopy Technique
	3 RCM of the Scalp
	3.1 RCM of the Normal Scalp
	3.2 RCM of the Hair Shaft
	3.3 RCM of Nonscarring Alopecia
	3.4 RCM of Scarring Alopecia
	3.5 RCM of Common Inflammatory Diseases
	3.6 RCM of Skin Tumors of the Scalp

	4 Conclusions
	References

	79: Trichoscopy
	1 Hair Shafts
	2 Hair Follicle Openings
	3 Perifollicular Epidermis
	4 Blood Vessels
	References

	80: Hair Trichogram
	1 Introduction
	2 The Plucking Procedure
	2.1 Material
	2.2 Procedure

	3 Information Collected
	3.1 Hair Root Assessment
	3.1.1 Morphological Characteristics of Hair Roots During the Different Hair Cycle Phases
	Anagen, the Growth Phase
	Catagen, the Regressing Phase Mediated by Apoptosis Phase
	Telogen, the Quiescent Phase

	3.1.2 Other Morphological Features Observed
	Dystrophic Hairs
	Broken Hairs
	Artifacts


	3.2 Hair Diameter Assessment
	3.2.1 Androgenic Alopecia
	3.2.2 Deficiency

	3.3 Hair Shaft Assessment

	4 Results
	5 Conclusion
	References

	81: Phototrichogram
	1 Introduction
	2 History
	3 Methodology: CE-PTG
	3.1 Advantages of PTG
	3.2 Inconvenience of PTG

	4 Automated PTG
	5 Normal Results
	References

	82: Hair Evaluation Method: Pull Test and Wash Test
	1 Introduction
	2 The Pull Test
	3 The Wash Test (Modified)
	References

	83: Hair Polarized Microscopy
	1 Background
	2 Polarized Light Microscopy in Hair Analysis
	References

	84: Hair-Hair Contact Dynamics and Interactions Studied with Atomic Force Microscopy
	1 Introduction
	2 Crossed Fiber Atomic Force Microscopy
	3 Interaction Forces Between Hair Fibers
	4 Friction of Natural Fibers: Effect of Sliding Angle
	5 Conclusions
	References

	85: Nail Anatomy and Physiology
	1 Anatomy
	2 Hardness
	3 Nail Plate pH
	4 Penetration and Function as a Barrier
	5 Transmission of Radiation
	6 Tactile Sensibility on the Finger Nail
	References

	86: Nail Metrology
	1 Nail Plate
	1.1 Linear Nail Growth
	1.2 A Normal Nail Grows Out Straight
	1.3 Thickness
	1.4 Roughness
	1.5 Color
	1.6 Physical Properties of Nails
	1.7 Fluorescence of Nail Under Wood´s Light
	1.8 In Vitro Nail Examination with Polarized Light

	2 Capillaroscopy of the Proximal Nail Fold
	3 Nail Plate and Nail Bed
	3.1 Transillumination
	3.2 Digital Thermography
	3.3 Ultrasonography
	3.4 Optical Coherence Tomography
	3.5 Reflectance Confocal Microscopy
	3.6 In Vitro Dual Flow Cytometry
	3.7 Magnetic Resonance Imaging
	3.8 Synchrotron X-ray Microdiffraction Structure of Human Nail
	3.9 Tribological Characteristics of the Nail Surface
	3.10 Bone Scintigraphy

	4 Nail Clipping
	References

	87: Nail Growth Evaluation and Factors Affecting Nail Growth
	1 Part I: Nail Growth Evaluation
	2 Part II: Factors Affecting Nail Growth
	2.1 Introduction
	2.2 Physiology and Nail Growth
	2.3 Environment and Nail Growth
	2.4 Trauma and Nail Growth
	2.5 Disease States and Nail Conditions and Nail Growth
	2.6 Medications and Nail Growth

	References

	88: The pH of the Human Nail Plate
	1 Introduction
	2 Measurements
	3 Results and Discussion
	3.1 pH of Unwashed Nail Plate Surface
	3.2 pH of Washed Nail Plate Surface
	3.3 pH of the Nail Plate interior

	4 Conclusions
	5 Future Work
	References

	89: High-Frequency Ultrasound of the Nail
	1 About Ultrasound
	2 Technical Features/Handling
	3 Anatomy/Acoustic Properties of the Nail
	3.1 Anatomy of the Nail

	4 Normal Nail Sonography
	5 Pathology/Applications
	6 Conclusion
	References

	90: Fibroblast Evaluation: Extracellular Matrix Synthesis
	1 ECM and Skin Culture Models
	2 ECM in Skin Aging
	3 ECM in Wound Healing and Fibrosis
	4 Conclusion
	References

	91: Mechanical Properties of Fibroblasts
	References

	92: Gene Expression and Genetic Evaluation of the Skin
	1 Introduction
	2 Technological and Methodological Aspects
	2.1 DNA Microarrays
	2.2 RNA-seq
	2.3 Experimental Design
	2.4 Data Normalization
	2.5 Data Analyses
	2.6 Functional Interpretation of Microarray Experiments

	3 Gene Expression Profiling and Psoriasis: A Case Study
	4 SNP-Based Genetic Testing and Its Contribution in Dermatology
	5 Conclusion and Perspectives
	References

	93: Biometrology Guidelines for the In Vivo Assessment of Skin Surface pH in Nonclinical Settings
	1 Apparent Skin Surface pH
	2 Factors Influencing Skin Surface pH
	3 Measurement Protocol for Nonclinical Settings
	3.1 Workplace Measurement Considerations
	3.2 Measurement Environment
	3.3 Measurement of Skin Surface pH

	4 Data Interpretation and Reporting
	References

	94: Biometrology Guidelines for the In Vivo Assessment of Transepidermal Water Loss and Skin Hydration in Nonclinical Settings
	1 Introduction
	2 Instrumentation for Measurement of TEWL and Skin Hydration
	3 Guideline Protocol for Measurement of TEWL and Skin Hydration in Nonclinical Settings
	3.1 Informed Consent
	3.2 Instructions to Participants
	3.3 Instruments
	3.4 Preparation, Handling, and Storage of Instruments
	3.5 Calibration of Instruments
	3.6 Measurement of TEWL and/or Skin Hydration
	3.7 Interpretation of Measurement Results

	4 Data Reporting
	5 Summary
	References

	95: Skin Mechanical Function
	1 A Mechanical View of Skin Anatomy
	2 Total Skin Mechanical Behavior
	2.1 Elastic Behavior
	2.2 Viscous Phases of Extension (Creep)
	2.3 Recovery Phase
	2.4 Other Characteristics of Mechanical Behavior
	2.5 Mechanical Anisotropy
	2.6 In Vitro Mechanical Behavior

	3 Mechanical Behavior of the Stratum Corneum
	3.1 In Vitro
	3.2 In Vivo

	References

	96: Mechanical Behaviour Assessment of the Skin
	1 Aims
	2 Methodology in Biomechanics
	2.1 Descriptive Versus Absolute Mechanical Parameters
	2.2 Creep
	2.3 Progressive Deformation Tests
	2.4 Relaxation Tests

	3 Suction
	3.1 Implementation
	3.2 Devices
	3.3 Conversion of Descriptive Parameters into Absolute Parameters

	4 Torsion Method
	4.1 Equipment
	4.2 Conversion of Descriptive Parameters into Absolute Parameters

	5 Uniaxial Elongation
	5.1 Repeat Creep Experiment
	5.2 Acoustical Wave Propagation
	5.3 Progressive Extension

	6 Skin Compressibility
	6.1 Indentometry
	6.2 Ballistometry

	7 Resistance to Skin Lifting
	8 Identification of Langer´s Lines
	8.1 Stark´s Method
	8.2 Borges´ Method
	8.3 Barbenel´s Method
	8.4 Skin Microrelief
	8.5 Acoustical Shockwave Propagation Velocity

	9 Conditions for a Reliable Measurement
	10 Conditions for a Correct Interpretation
	10.1 Definition of the Object of the Research

	11 Skin Structure-Rheology Relationships
	11.1 Searching for Intrinsic Mechanical Properties
	11.1.1 Analysis of the Extension Phase
	11.1.2 Analysis of the Recovery Phase

	11.2 Connections between Intrinsic Parameters and Biology

	12 Selecting the Appropriate Method
	13 Progress in Methodology
	References

	97: The Durometer Measurement of the Skin: Hardware and Measuring Principles
	1 Introduction
	1.1 The Measuring System
	1.2 Accuracy and Reproducibility of the Measurements

	2 Medical Applications
	2.1 Scleroderma
	2.2 Lipodermatosclerosis
	2.3 Neuropathic Foot

	3 Conclusions
	References

	98: Skin Viscoelasticity by Acoustic Velocity and Dispersion: Effects of Tension in Stratum Corneum
	1 Introduction
	2 The Technique-Hardware Description
	3 Instrument Calibration
	4 Viscoelastic Properties of the Skin at Different Ages and Different Anatomical Sites
	4.1 The Effects of Moisturizers on the Resonance Running Time (RRT): A Better Tool for Assessing What Consumers Relate to as `...

	5 Discussion
	References

	99: Skin Tensile Strength in Scleroderma
	1 Introduction
	2 Skin Biomechanics
	3 Connective Tissue Structure
	4 Clinical Assessment of Scleroderma Involvement
	5 Instrumental Assessment of the Skin Tensile Strength
	6 Assessment of Therapeutic Efficacy
	References

	100: Model-Based Interpretation of Skin Microstructural and Mechanical Measurements
	1 Introduction
	2 Constitutive Modeling of the Skin
	2.1 Phenomenological Models
	2.2 Structural Models
	2.3 Time-Dependent Models

	3 Skin Measurements for Mechanics Characterization
	3.1 Measurements of Skin Structure
	3.1.1 Invasive Imaging
	3.1.2 Noninvasive In Vivo Imaging

	3.2 Measurements of Skin Mechanics

	4 Conclusions
	References

	101: Skin Photoprotection Function
	1 Stratum Corneum Barrier
	1.1 Pilosity
	1.2 The Horny Layer
	1.3 Urocanic Acid
	1.4 Surface Lipids

	2 Melanin Barrier
	2.1 Constitutive Pigmentation and Phototype
	2.2 Melanin
	2.3 Photoprotection by Melanin
	2.4 Photo-induced Pigmentation or Tan

	3 Anti-Radicals Defense
	3.1 Oxygenated Free Radicals
	3.2 Antioxidants
	3.3 Stress Proteins

	4 DNA Repair
	4.1 Nucleotids Excision-Resynthesis
	4.2 The P53 Gene

	5 Immune Response
	References

	102: Radical Production by Infrared Irradiation in Human Skin
	1 Introduction
	2 Materials and Methods
	2.1 Resonance Raman Spectroscopy (RRS)
	2.2 Electron Paramagnetic Resonance Spectroscopy (EPR)
	2.3 Sources of Infrared Irradiation
	2.4 Determination of the Skin Temperature
	2.5 Experimental Design

	3 Results and Discussion
	3.1 Kinetic of Carotenoids Measured with RRS Subsequent to Infrared Irradiation
	3.1.1 Beta-Carotene-Containing Formulation
	3.1.2 Influence of the Infrared Irradiation on the Cutaneous Carotenoid Concentration In Vivo

	3.2 EPR Kinetics Subsequent to Infrared Irradiation In Vitro
	3.3 Influence of Infrared Radiation-Induced Heat on the Skin

	4 Conclusion
	References

	103: Phototoxicity, Photoirritation, and Photoallergy Detection and Assessment
	1 Material
	1.1 Light Sources
	1.2 Diaphragms
	1.3 Dosimeters
	1.4 Subject´s Position

	2 Methodology
	2.1 Minimal Erythema Dose (MED)
	2.2 Photopatch Test (Syn: Photoepidermotest)
	2.3 Scarified Photopatch Test
	2.4 Photointradermal Test
	2.5 Photoprick Test
	2.6 Systemic Phototest

	3 Selection of the Appropriate Method
	3.1 Detection and Quantification of a Compound Phototoxic or Photosensitizing Potential
	3.1.1 Detection of Phototoxic Power
	3.1.2 Detection of a Photoallergic Potential: Photo-maximization Test

	3.2 Investigations in Photodermatoses

	References

	104: Photobiological Assessment of Sunscreens
	1 
	2 Determination of UVA Protection
	2.1 In Vivo UVA Protection
	2.2 In Vitro UVA Protection
	2.3 Critical Wavelength
	2.4 UVA Protection Criteria

	3 Determination of Water Resistance
	4 Conclusion
	References

	105: Skin Barrier Function
	1 Molecular Organization of the SC
	2 SC Barrier Function and Skin Lipids
	2.1 Barrier Function and Skin Lipid Extraction
	2.2 Recovery of Barrier Function by Skin Lipids
	2.3 Effect of Age and Seasonal Variation on SC Lipids

	3 SC Barrier Function and Hydration
	4 Characterization of SC Barrier Function
	4.1 TEWL Measurement
	4.2 Measurement of Water Diffusivity and SC Thickness in Vivo
	4.3 TEWL and SC Morphology
	4.4 Electrical Properties: Impedance and Conductance Measurements of the SC
	4.5 Infrared Spectroscopy

	5 Water Transport in the SC
	6 Conclusion
	References

	106: In vivo Skin Absorption and Skin Pharmacology
	1 Definition
	2 Topical Absorption Process
	3 Absorption Parameters
	3.1 Parameters Derived from FickÂ´s Laws
	3.1.1 Partition Coefficient (K)
	3.1.2 Diffusion Coefficient (D)
	3.1.3 Permeability Coefficient (P)
	3.1.4 Lag Time (tau)

	3.2 Pharmacokinetic Parameters
	3.3 Descriptive Parameters (Not Derived from FickÂ´s Laws)

	4 Absorption Measurement Methods in Man In Vivo
	4.1 The ``Excreta MethodÂ´Â´
	4.2 Breath Analysis
	4.3 Plasma Level Method
	4.4 Absorption Measured by Local Biological Effects
	4.5 Disappearance of a Radioactive Isotope: ``Surface Disappearance or Recovery MethodÂ´Â´
	4.6 ``Suction blister MethodÂ´Â´
	4.7 Microdialysis
	4.8 Tape Stripping Method
	4.9 Difference Method
	4.10 The ``Stratum Corneum Gradient MethodÂ´Â´
	4.11 Spectroscopic Methods
	4.12 Confocal Laser Scanning Microscopy

	5 Prediction of Cutaneous Absorption
	5.1 Extrapolation to Another Application Area
	5.2 Extrapolation to Another Application Duration
	5.3 Extrapolation Using FickÂ´s Laws Diffusion Parameters
	5.4 Extrapolation from Parameters

	6 New Devices for Ex Vivo Percutaneous Absorption Measurement
	7 Concluding Remarks
	Appendix 1: Equations of Curves Graph in Fig.1
	References

	107: Biological and Pharmacological Tests for the Exploration of Skin Barrier Function
	1 Skin Barrier Function
	1.1 Physiological Basis of Skin Barrier
	1.2 Pharmacologically Active Molecules

	2 Skin Color Changes after Nicotinic Acid Ester Application
	2.1 Cutaneous Application
	2.2 Instruments
	2.3 Characteristic Parameters
	2.4 Nicotinic Acid Esters for the Investigation of Skin Barrier Function

	3 Skin Color Changes after Corticosteroid Application
	3.1 Cutaneous Application
	3.2 Instruments
	3.3 Characteristic Parameters

	4 Conclusion
	References

	108: Transepidermal Water Loss
	1 Transepidermal Water Loss
	1.1 Basic Physiological Principles
	1.2 Theoretical Principles

	2 Methods and Measurement Devices
	2.1 Introduction
	2.2 The Open Cylinder Method
	2.3 Instruments

	3 Sources of Error, Standardization, and Practical Recommendations
	3.1 Introduction
	3.2 Sources of Error and Variation Factors
	3.3 Precision and Reproducibility of the Measurements
	3.4 Practical Recommendations

	4 Practical Examples
	4.1 Experimental Dermatology
	4.2 Clinical Dermatology

	5 Conclusions
	References

	109: Suction Blisters and Microdialysis
	1 Suction Blisters
	1.1 History
	1.2 Principle
	1.3 Applications
	1.4 Limits

	2 Microdialysis
	2.1 History
	2.2 Principle
	2.3 Calibration
	2.3.1 Relative Recovery
	2.3.2 No Net Flux (Le Quellec et al. 1995; LÃ¶nnroth et al. 1987)
	2.3.3 Retrodialysis

	2.4 Material
	2.4.1 Micropump
	2.4.2 Perfusion Fluid
	2.4.3 Probes
	2.4.4 Microcollector

	2.5 Application in Cutaneous Biology
	2.5.1 Insertion of Probes
	2.5.2 Monitoring of Endogenous Substances
	2.5.3 Bioavailability of Exogeneous Substances

	2.6 Limits
	2.6.1 Low Volumes
	2.6.2 The Relative Recovery
	2.6.3 Lipophilic Compounds


	3 Conclusion
	References

	110: Measuring Silica Nanoparticles in the Skin
	1 Introduction
	2 Silica
	2.1 Crystalline Silica
	2.2 Amorphous Silica
	2.2.1 Natural Amorphous Silica
	2.2.2 Synthetic Amorphous Silica (SAS)
	Pyrogenic or Fumed Silica 
	Precipitated Amorphous Silica
	Silica Gel
	Nonporous Silica Nanoparticles
	Mesoporous Silica Nanoparticles (MSNs)
	Silica Host for Other NPs



	3 Percutaneous Penetration of Silica Nanoparticles 
	3.1 Physiochemical Properties of Silica Nanoparticles
	3.2 Vehicle Effects
	3.3 Surface Area, Dose, Duration, and Frequency of Exposure
	3.4 Distribution
	3.5 Sub-anatomical Pathways (Skin Appendages)
	3.6 Skin Surface Condition
	3.7 Additional Factors of Skin Penetration and Permeation
	3.8 Loss from Skin Surface, Exfoliation, and Wash Effect
	3.9 Elimination and Photochemical Transformation
	3.10 Method of Determining Absorption and Toxicity

	4 Skin Absorption and Toxicity of Silica Nanoparticles
	5 Conclusions
	References

	111: Predicting Hydration´s Effects on Topical Delivery
	1 Introduction
	2 Results of In Vitro Experiments
	3 Results of In Vivo Experiments
	4 Discussion
	References

	112: Multiphoton Tomography
	1 Introduction
	2  Tomography
	3 Applications
	4 Skin Aging Index SAAID
	5 FLIM 
	6 CARS of Psoriasis
	7 Conclusion
	References

	113: Storage Conditions of the Skin Affect Tissue Structure and In Vitro Percutaneous Penetration
	References

	114: Epidermal Barrier Treatments Based on Vernix Caseosa
	1 Introduction
	2 Vernix Composition and Structure
	2.1 Formation
	2.2 Lipids
	2.3 Proteins
	2.4 Antimicrobial Activity

	3 Treatments
	3.1 Hydration/Moisturization
	3.2 Skin Surface Acidity
	3.3 Stratum Corneum Barrier Repair
	3.4 Wound Healing
	3.5 Synthetic Vernix

	4 Summary
	References

	115: Assessing the Effects of Fiber-Based Materials on the Skin
	1 Diapers/Incontinence Products
	1.1 Specifications and Aims
	1.2 Evaluating Conventional Disposables and Cloth Diapers
	1.3 Evaluating Absorbent Core Materials
	1.4 Evaluating Bottom Shoot Materials
	1.5 Evaluating Top Layer Materials
	1.6 Other Investigations

	2 Garment Fabrics
	2.1 Specifications
	2.2 Triacetate and Polyester Fabrics Experiment
	2.3 Jersey Knit Garments Experiment
	2.3.1 Skin Hydration Results
	2.3.2 Effect on Blood Flow

	2.4 Jersey Knit Fabric Swatch Experiments
	2.5 Wool Fabric
	2.6 Multiple Fabric Skin Hydration Experiment

	3 Cleansing Cloths for Infants
	3.1 Effect on Skin pH
	3.2 Forearm Test Method Development
	3.3 Suitability of Wipe Use on Dermatitis Skin
	3.4 Cotton Washcloth and Water Versus Disposable Baby Wipes

	4 Disperse Dye Effects on the Skin
	4.1 Evaluating Commercial and Pure Textile Dyes
	4.2 Interaction Between Skin Bacteria and  Textile Dyes

	5 Footwear Dermatitis
	6 Conclusion
	7 Interpretation: Skin Tolerance
	References

	116: Human Epidermal Barrier May Be Quantitatively Described by Compartmental Analysis of Water Dynamics
	1 Modeling TEWL-Desorption Curves
	1.1 Introduction
	1.2 Methods
	1.3 Mathematical Model
	1.4 Results
	1.5 Discussion

	2 Applications of the Methodology
	2.1 Assessment of Dry Skin
	2.1.1 Introduction
	2.1.2 Material and Methods
	2.1.3 Results
	2.1.4 Discussion

	2.2 Assessment of Moisturizers and Barrier Function Restoration
	2.2.1 Introduction
	2.2.2 Methods
	2.2.3 Results
	2.2.4 Discussion

	2.3 Assessment of Barrier Impairment in Sensitive Skin
	2.3.1 Introduction
	2.3.2 Methods
	2.3.3 Results
	2.3.4 Discussion


	3 Conclusions
	References

	117: Skin Reactivity and Proneness to Irritation
	1 Applications
	2 Definition
	3 Detection of Acute (Primary) Irritants
	3.1 Lists of Primary Irritants
	3.2 Assessment of the Irritating Effect
	3.2.1 Open Tests
	3.2.2 Kligman and Wooding Test (Kligman and Wooding 1967)
	3.2.3 Other Global Occlusive Tests (Non Comprehensive List)


	4 Detection and Assessment of Hypersensitivity Reactions
	4.1 Irritation Patterns
	4.2 Irritability Testing
	4.2.1 General Tests
	4.2.2 Sting Test (Sensory Irritation) (Frosch and Kligman 1977)
	4.2.3 Burning Test (Grove et al. 1984)
	4.2.4 Histamine Itching Test (Grove et al. 1984)
	4.2.5 Soap Chamber Test

	4.3 Clinical Assessment of Irritation
	4.4 Sensitive Skin
	4.5 Instrumental Assessment of Irritation
	4.5.1 Invisible Erythema
	4.5.2 TEWL
	4.5.3 Impedance
	4.5.4 Skin Relief (Using Silicon Polymer Replicas)
	4.5.5 Desquamation (Agache 2004)
	4.5.6 Dansyl Chloride Test (Fluorescence Under Wood Light)
	4.5.7 Corneosurfametry (Stratum Corneum Alteration Test) (Piérard et al. 1994, 1995; Goffin et al. 1995)
	4.5.8 Mediators of Inflammation Assessment in Stratum Corneum (Perkins et al. 1999, 2001)


	References

	118: Cutaneous Testing: Detection and Assessment of Allergy
	1 Immediate Hypersensitivity (or Allergy) Testing
	1.1 Immediate Hypersensitivity
	1.1.1 Intradermal Skin Tests
	1.1.2 Prick Test
	Method
	Allergens
	Reading
	Modulating Factors of Prick Tests
	Enhancing Factors and False Positive Tests
	Attenuating Factors and False Negative Tests

	Adverse Effects
	Diagnostic Value of Prick Tests

	1.1.3 Other Tests


	2 Delayed Hypersensitivity
	2.1 Main Tests of Delayed Hypersensitivity
	2.1.1 Epicutaneous Patch Testing
	Material and Method
	Allergens
	Patch Test Reading
	Unwanted Effects
	Interpretation of Positive Tests

	2.1.2 Open Test
	2.1.3 ROAT (Repeated Open Application Test)
	2.1.4 Usage Test
	2.1.5 Intradermal Test


	3 Hypersensitivity to Cosmetics
	3.1 Allergy to Cosmetics, Testing, and Risk Assessment
	3.2 Assessment of the Allergic Potential

	4 Conclusion
	References

	119: Thermal Exchanges in Man
	1 Heat Transfer between the Skin and the Environment
	1.1 Additional Heat Exchanges Originating at the Level of the Respiratory System

	2 Heat Balance Equation
	2.1 Heat Balance in Cold Environments
	2.2 Heat Balance in Hot Environments

	3 Conclusion
	References
	General information on body temperature regulation will be found in the following books


	120: Thermophysiological Parameters in Man
	1 Thermal Shivering
	1.1 Qualitative Aspect
	1.2 Quantitative Aspect

	2 Rectal Temperature
	3 Esophageal Temperature
	4 Tympanic Temperature
	5 Sublingual Temperature
	6 Digestive Tract Temperature
	7 Vaginal Temperature
	8 Mean Skin Temperature (Agache 2004)
	9 Heart Rate Measurement
	10 Sweat Rate Measurement (Agache and Candas 2004a, b)
	11 Skin Blood Flow (see Chaps. 48, ``Skin Blood Flow: Histophysiology,´´ 53, ``Skin Capillaroscopy,´´ 56, ``Epicutaneous 133-X...
	12 Selecting a Method for Assessing Resistance to Hyperthermia
	References
	General Information on Body Temperature Regulation will be Found in the Following Book


	121: Functional Assessment of Thermoregulation in Man
	1 Resistance to Heat
	1.1 Parameters Involved in Assessing Heat Tolerance
	1.2 Inducing Hyperthermia
	1.2.1 Use of a Climatic Chamber (Exogenous Thermal Strain)
	1.2.2 Thermal Strain Due to Effort (Endogenous Thermal Strain)
	1.2.3 Combined Heat Strain
	1.2.4 Indirect Thermal Strain

	1.3 Modifying Factors to Heat Tolerance

	2 Resistance to Cold
	2.1 Cold Resistance and Pain
	2.2 Cold Tolerance and Heat Debt: Hypothermia
	2.3 Factors Affecting Cold Tolerance
	2.4 General Cold Resistance Tests
	2.4.1 Cold Tests in Air
	2.4.2 Cold Tests in Water

	2.5 Local Tests for Cold Exposure

	References
	General information on body temperature regulation will be found in the following book


	122: Distribution of Skin Thermal Sensitivity
	1 Introduction
	2 Methodological Considerations
	2.1 Thermal Thresholds
	2.2 Intensity Rating
	2.3 Perceptual Scales
	2.4 Stimulation
	2.5 An Example Method

	3 Results: Body Mapping
	3.1 Gender
	3.2 Regional Distribution
	3.3 Rest and Exercise
	3.4 Ethnicity

	4 Conclusion
	References

	123: Skin Thermal Imaging
	1 Principle
	1.1 Contact Measurements: Thermometry
	1.2 Point Measurement
	1.3 Bidimensional Measurements (Mapping)
	1.3.1 Noncontact Measurement: Thermography
	1.3.2 Thermal Imaging Cameras
	1.3.3 Thermographic Image
	1.3.4 Interpretation


	2 Good Practice
	2.1 Examination Room
	2.2 Method
	2.3 Commercial Equipment

	3 Clinical Applications
	4 Conclusion
	References

	124: Validity, Reliability, and Reproducibility of Skin Temperature in Healthy Subjects Using Infrared Thermography
	1 Infrared Thermography
	2 Validity
	3 Reliability
	3.1 IRT Software Reliability
	3.2 Reproducibility of IRT Values

	4 Conclusions
	References

	125: Potential Errors in Mean Skin Temperature Calculation Due to Thermistor Placement as Determined by Infrared Thermography
	1 Introduction
	2 Neural Control of the Skin Surface
	3 Mean Skin Temperature Calculations
	4 Thermographic Measurements of the Skin Surface
	5 Summary
	References

	126: Skin Sensory Structural Component and Function
	1 Cutaneous Innervation (Reznik 1996; Misery 2000; Saxod 1996)
	1.1 Autonomic Nervous System Fibers
	1.2 Sensitive Axons

	2 Merkel Cells (Saxod 1996; Gaudillère and Misery 1994; Tachibana 1995) (Fig.3)
	3 Cell Innervation (Chédotal and Hamel 1993; Misery 1997)
	References

	127: Skin Sensorial Receptors
	1 Low Threshold Mechanoreceptors
	1.1 Type I Units
	1.2 Type II Units
	1.3 Distribution and Function

	2 Thermoreceptors
	2.1 Sensitivity to Heat
	2.2 Sensitivity to Cold

	3 Nociceptors
	3.1 Mechanonociceptors
	3.2 Polymodal Nociceptors

	4 Role of the Autonomic Nervous System
	References

	128: Sensory Function of the Skin
	1 The Cutaneous Sensitivity
	1.1 Mechanoreceptors
	1.2 Thermoreceptors
	1.3 Nociceptors
	1.4 Pruriceptors

	2 Pain
	3 Itch
	References

	129: Quantitative Neurosensory Exploration of the Skin
	1 Tactile Sense
	2 Temperature Perception and Pain
	2.1 The Boundaries Method
	2.2 The Levels Method
	2.3 Forced Selection Method

	3 Sympathetic Nerve Functioning
	4 Conclusion
	References

	130: Thermal Sensory Analyzer and Skin
	1 The TSA-ii Model, and How It Works?
	2 Receptors Involved in Thermal Sensation Induced by TSA Machine
	3 Clinical Applications
	4 Clinical Experiments Utilizing the TSA
	4.1 Antipruritic and Thermal Sensation Effects of Hydrocortisone Creams in Human Skin
	4.2 Quantitative Sensory Testing: Effect of Site and Skin Temperature on Thermal Thresholds
	4.3 Effect of Venlafaxine on Ongoing and Experimentally Induced Pain in Neuropathic Pain Patients: A Double-Blind, Placebo-Con...
	4.4 Concentration-Effect Relationships for Intravenous Alfentanil and Ketamine Infusions in Human Volunteers: Effects on Acute...
	4.5 Oral Opioid Administration and Hyperalgesia in Patients with Cancer or Chronic Nonmalignant Pain
	4.6 fMRI Measurement of CNS Responses to Naloxone Infusion and Subsequent Mild Noxious Thermal Stimuli in Healthy Volunteers
	4.7 Dexmedetomidine Pharmacodynamics: Part II: Crossover Comparison of the Analgesic Effect of Dexmedetomidine and Remifentani...
	4.8 Effect of Remifentanil on the Heat Pain Threshold in Volunteers
	4.9 Placebo-Controlled Comparison of a Morphine/Dextromethorphan Combination with Morphine on Experimental Pain and Hyperalges...
	4.10 Age Differences in Orofacial Sensory Thresholds
	4.11 Disturbances of C-Fiber-Mediated Sensibility in Lumbosacral Disk Disease
	4.12 Comparative Study of the Cutaneous Sensation of Leprosy-Suspected Lesions Using Semmes-Weinstein Monofilaments and Quanti...
	4.13 A Comparison of Quantitative Sensory Testing with Skin Biopsy in Small Fiber Neuropathy
	4.14 Clinical Applications of Quantitative Sensory Testing (QST)
	4.14.1 Diabetes Mellitus
	4.14.2 Alcoholic Polyneuropathy (PNP)
	4.14.3 Vincristine and Cisplatin Neurotoxicity
	4.14.4 Acute Inflammatory Demyelinating Polyradiculoneuropathy (Guillain-Barre Syndrome (GBS))
	4.14.5 Myotonic Dystrophy


	References

	131: Itch Metrology
	1 Experimental Induction of Pruritus
	2 Qualitative Aspects of Pruritus
	3 Intensity Measurement of Pruritus
	4 Measurement of Scratching Intensity
	5 Conclusions and Perspectives
	References

	132: Morphometry in Clinical Dermatology  or Measuring Without a Device
	1 Lesion Area
	2 Lesion (Line) Contour (Length)
	3 Shape Regularity
	4 Area Fraction and Distribution
	5 Field of Application
	6 Other Morphometry Parameters
	References

	133: Assessment of Erythema and Pallor
	1 Psychosensorial Techniques
	2 Visual Assessment Using a Color Chart
	2.1 Red Color Chart
	2.2 Gray Levels Color Chart

	3 Photography
	4 Colorimetry
	5 Reflectometry (Takiwaki and Serup 1995)
	6 Spectrophotometers and Spectrocolorimeters
	7 Green Light Laser Doppler
	8 Conditions for a Reliable Measurement
	9 Choosing the Appropriate Method
	9.1 Selection According to the Characteristics of the Device
	9.2 Selection According to the Erythema

	10 Pallor
	10.1 Direct Measurement of Vasoconstriction
	10.2 Reactive Hyperemia Test with Vasoconstrictor

	References

	134: Cosmetic Facial Skin Type
	1 Definition of Cosmetic Facial Skin Type
	2 Factors Affecting Cosmetic Skin Type
	3 Measurement by Bioengineering Devices
	4 Association with Acne Vulgaris
	5 New Cosmetic Skin Area: O Zone
	6 Future of Cosmetic Skin Type Determination
	References

	135: Cellulite: Classification and Scoring
	1 Introduction and Definition
	2 Classification and Scoring
	References

	136: Clinical Scoring of Atopic Dermatitis
	1 Introduction
	2 Diagnosis
	3 Clinical Scoring 
	4 Severity Scoring of Atopic Dermatitis (SCORAD) Index
	5 Eczema Area and Severity Index (EASI)
	5.1 Three-Item Severity (TIS) Score

	6 Six Area, Six Sign Atopic Dermatitis (SASSAD) Severity Score
	7 Patient-Oriented Eczema Measure (POEM)
	8 Conclusion
	References

	137: Psoriasis Scoring
	1 The Body Surface Area
	2 The Psoriasis Area and Severity Index
	3 The Self-Administered Psoriasis Area and Severity Index
	4 The Lattice System Global Psoriasis Score
	5 The Evaluation for Prognosis with Average PASI
	6 The Salford Psoriasis Index
	7 The Dermatology Index of Disease Severity
	References

	138: Acne Vulgaris Scoring
	1 Introduction
	2 Classification of Scoring Systems in Acne
	3 Advantages and Disadvantages of Various Acne Scoring Systems
	3.1 Grading System
	3.2 Lesion Counting
	3.3 Photography
	3.4 Quality of Life Scales

	4 Precautions to Be Followed
	5 Problems Encountered
	6 Ideal Scoring System
	6.1 Clinical Components
	6.2 Features

	7 Future Prospects
	8 Conclusion
	References

	139: Photography in Acne: Skin Metrics
	1 Introduction
	2 Results
	2.1 Photographic Standards
	2.2 Photographic Uses and Improvements
	2.2.1 Fluorescence and Polarized Photography Have Increased Accuracy of Acne Evaluation
	2.2.2 Computational Methods Have Also Been Used to Improve Acne Evaluation


	3 Conclusion
	References

	140: Classification and Scoring of Androgenetic Alopecia (Male and Female Pattern)
	1 AGA Classification
	1.1 AGA in Men
	1.2 AGA in Women

	References

	141: Hirsutism
	1 Introduction
	2 Cutoff Score for Defining Hirsutism
	3 How Modified Ferriman-Gallwey Scale is Applicable?
	4 Is It Any Concordance Between Clinicians´ and Patients´ Self Scoring?
	References

	142: Skin Scoring for Mycosis Fungoides and Sézary Syndrome
	1 Part I: Primary Cutaneous T-Cell Lymphoma
	2 Part II: Defining Patch, Plaque, and Tumor Disease in MF
	2.1 Patch
	2.2 Plaque
	2.3 Tumors
	2.4 Erythroderma

	3 Part III: Assessment of BSA Involvement in Dermatological Disease
	3.1 Palmar Surface
	3.2 Wallace´s ``Rule of Nines´´ (Wallace 1951)
	3.3 The Lund and Browder Chart (Lund and Browder 1944)

	4 Part IV: Skin Scoring in Dermatology
	4.1 Skin Scoring in MF/SS
	4.2 Lesion Weighting
	4.3 SWAT
	4.4 mSWAT
	4.5 Discussion

	References

	143: Impact of Excess Body Weight on Skin Hydration and Biomechanics
	1 Introduction
	2 Material and Methods
	2.1 Subjects
	2.2 Instrumentation
	2.3 Experimental Design
	2.4 Statistics

	3 Results and Discussion
	3.1 TEWL and Epidermal Hydration
	3.2 Biomechanics

	4 Conclusions
	References

	144: Development and Diagnostic Accuracy and Reliability of a Teledermatology Tool for Occupational Skin Surveillance
	1 Introduction
	1.1 Occupational Skin Health Surveillance
	1.2 Teledermatology

	2 Results
	3 Discussion
	References

	145: Sodium Lauryl Sulfate-Induced Irritation in the Human Face: Regional and Age-Related Differences
	1 Introduction
	2 Material and Methods
	2.1 Subjects
	2.2 Methods
	2.3 Statistical Analysis

	3 Results
	3.1 Skin Reactivity
	3.1.1 Comparison Between the Regions
	3.1.2 Comparison Between the Two Age Groups


	4 Correlation Study
	4.1 Correlation Between Baseline TEWL and TEWL
	4.2 Correlation Between Baseline Capacitance and TEWL

	5 Discussion
	References

	146: Friction Foot Blisters: The Effect of Hydration on the Risk of Blister Creation
	1 The Risk Factors Associated with Foot Blister Creation
	2 Early Work on the Measurement of Skin Trauma Due to External Forces
	3 The Application of Knowledge in Tribology and Tissue Mechanics to Foot Skin Function and Blistering
	4 The Effect of Hydration on Foot Skin Friction and Shear Forces
	5 Hydration and the Inshoe Environment
	6 Conclusions and Future Directions
	References

	147: Use of ``Connectivity Map´´ (Cmap) to Identify Novel, Safe, Effective Antiaging Ingredients for Topical Use
	1 The Use of the Connectivity Map in Drug Development
	2 Applications of Cmap in Drug Discovery
	3 The Use of Retinoids as an Antiaging Strategy
	4 Retinoic Acid as a Lead Compound to Find New Active Antiaging Ingredients
	5 The Identification of Genes and Biological Groups Affected by RA in an Organoculture of Human Skin
	6 The Identification of New Novel Cmap Compounds Mimicking the Gene Profile of RA Treatment in an Organoculture
	7 Identification of New Novel Cmap Compounds Mimicking the Gene Profile of Topical RA Treatment in a Clinical Study on Nine Fe...
	8 Cmap Analysis Connects the Gene Signature of RA-Treated Skin to Acetyl Aspartic Acid (A-A-A)
	9 Safety Testing of A-A-A
	10 Clinical Testing of the Antiaging Effect of A-A-A
	11 General Conclusion
	References

	148: Measuring Skin Cell Stiffness
	1 Introduction
	2 Biomechanical Characterization of Cells
	3 Optical Cell Stretcher
	3.1 Basic Principle
	3.2 Experimental Setup and Data Analysis

	References

	149: Electron Paramagnetic Resonance Spectroscopy to Evaluate the Radical Scavenging Activity of the Skin
	1 Introduction
	2 Materials and Methods
	2.1 Electron Paramagnetic Resonance (EPR) Spectroscopy 
	2.1.1 Direct Reaction of Antioxidants with a Topically Applied Test Radical
	2.1.2 Radical Formation Induced by Irradiation
	Measurements After Topical Application
	In Vivo
	Ex Vivo




	3 Results and Discussion
	3.1 Cutaneous Antioxidant Status Before and After Supplementation
	3.1.1 Supplementation of Water Soluble Antioxidants
	3.1.2 Supplementation of Lipohilic Antioxidants
	Radical Scavenging Activity
	Prevention of Radical Formation


	3.2 Antioxidant Status After Topical Application of Antioxidants
	3.2.1 In vivo
	3.2.2 Ex vivo


	4 Conclusion
	References

	150: Mechanical Properties of Three Different Types of Skin Graft
	1 Introduction
	2 Artificial Dermis
	2.1 Presentation
	2.2 Mode of Action of Acellular Dermal Equivalents
	2.3 Legislation
	2.4 Technical Applications of Artificial Dermis
	2.4.1 Dermal Equivalents and Burns
	2.4.2 The Use of Dermal Equivalents in Cases Other than Burns


	3 Artificial Dermis in Skin Cancer
	3.1 Overview
	3.2 Review of Literature
	3.3 Preliminary Experience in Our Department
	3.4 Discussion
	3.4.1 Dermal Substitutes in Hospital Practice
	3.4.2 Our Series
	3.4.3 Interest of Negative Pressure Therapy


	4 Conclusion
	References

	151: Dynamic Infrared Thermography of Infantile Hemangiomas
	1 Introduction
	1.1 Infrared Thermography
	1.2 Infantile Hemangiomas

	2 IR Thermography Methods
	2.1 Static IR
	2.2 Dynamic IR

	3 IR Thermography of Infantile Hemangiomas
	3.1 Subjects
	3.2 Region of Involvement
	3.3 IH and Control Skin
	3.4 Dynamic IR Responses
	3.5 Dynamic Response - IH Changes Over Time

	4 Summary
	References

	152: Body Surface Area
	References

	153: Blaschko Lines
	References

	154: Dermatomes
	References

	155: Langer´s Lines
	References

	156: Main Skin Biological Constants
	1 Anatomical Constants (Averages)
	1.1 Tissue Retraction Following Processing for Histology (Jouanny et al. 1993)
	1.2 Body Surface Area
	1.3 Special Areas
	1.4 Skin Volume In Vivo (Calculated for 18,000cm Body Area)
	1.5 Skin Weight in Vivo (Calculated for 18,000cm Body Area)
	1.6 Skin Thickness
	1.6.1 Ultrasound (20MHz) Measurement (mm) (Black 1969)
	1.6.2 Xeroradiography (Black 1969) (mm)
	1.6.3 Magnetic Resonance Imaging (Querleux et al. 2002)
	1.6.4 Neonates Skin Thickness (A-mode Echography) (n=48) (Petersen et al. 1995)

	1.7 Skin Relief
	1.8 Stratum Corneum
	1.9 Viable Epidermis (Stratum Malpighi)
	1.10 Dermis
	1.11 Subcutis
	1.12 Blood Capillaries
	1.13 Lymphatic Capillaries (Limbs)
	1.14 Pilo-Sebaceous Follicles
	1.15 Nails
	1.16 Eccrine Sweat Glands

	2 Chemical Composition
	2.1 Whole Skin (% Abdomen Skin Dry Weight) (Weinstein and Boucek 1960)
	2.2 Sebum: Standard Composition (in Weight) (Chap. 47, ``Skin Wound Healing Assessment´´, Ref. 9)
	2.3 Skin Surface Lipids of Epidermal Origin (in Weight) (Chap. 47, ``Skin Wound Healing Assessment´´, Ref. 9)
	2.4 Stratum Corneum
	2.5 Dermis
	2.6 Subcutis
	2.7 Hair
	2.8 Nails: Mean Composition
	2.9 Sweat (Chap. 76, ``Scalp Sebaceous Function Assessment´´, Ref. 7)

	3 Functional Constants
	3.1 Current Minimal Erythema Dose (MED) for Caucasians
	3.2 Stratum Corneum Renewal
	3.3 Stratum Malpighi Renewal
	3.4 Hair Follicle
	3.5 Sebum
	3.6 Nails
	3.7 Eccrine Sweat Glands
	3.8 Skin Metabolism
	3.9 Skin Microbiology (Chap. 4, ``The Skin Surface Ecosystem: A Presentation´´)
	3.10 Skin Blood Flow
	3.11 Skin Lymphatics
	3.12 Circadian Rhythms (Solar Time)

	References

	157: Main Skin Physical Constants
	1 Mass Density In Vitro (kg/dm)
	2 Acoustic Constants
	2.1 Ultrasound (25MHz) Velocity
	2.2 Ultrasound (25MHz) Impedance
	2.3 Ultrasound (25MHz) Attenuation

	3 Mechanical Constants
	3.1 Whole Skin In Vivo
	3.2 Whole Skin In Vitro
	3.3 Connective Tissue Fibers In Vitro
	3.4 Stratum Corneum
	3.4.1 Stratum Corneum
	3.4.2 Corneocyte
	3.4.3 Corneodesmosome

	3.5 Hair
	3.6 Nails

	4 Optical Constants
	5 Thermal Constants
	6 Chemicophysical Constants
	6.1 Skin Surface
	6.1.1 pH
	6.1.2 Surface Energy Parameters

	6.2 Viable Epidermis
	6.3 Dermis and Subcutis
	6.4 Stratum Corneum
	6.4.1 Water Content
	6.4.2 Diffusion Parameters
	6.4.3 Transepidermal Water Loss

	6.5 Sebum
	6.6 Sweat
	6.7 Nails

	7 Electrical Constants
	7.1 Skin
	7.2 Hair

	References

	158: Physical, Biological and General Constants of the Skin
	1 Energy
	2 Thermal Constants
	3 Acoustic 
	4 Optic Constants
	5 Biological Constants
	References

	159: Pressure Units of the Skin
	160: Correspondence Between International System Units (MKSA) and CGS Units
	Index

