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Diagrammatic representation of skin indicating both thick and thin skin (not to scale).

Pl | ,, levels of the three plexuses of blood vessels.
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PREFACE

To choose the title Skin is in one sense presumptuous, in another challenging.
The subject is so vast that only a brief overview is possible in a short book.
Indeed, a computer search of the Medlars database revealed over 28000
publications on skin in the three years from 1978 to 1980. The majority of
these occur in the fields of pathology, dermatology and, to a lesser extent,
in cosmetics.

This book only deals with a limited range of topics and concentrates on
those of particular interest to bioengineering, but even within these topics we
have been circumspect in selecting descriptions of structure and behaviour
to illustrate rather than provide a comprehensive account. Primarily, we
describe normal human skin, but have sought illustrations from animal
studies and pathological states where appropriate.

Inevitably, some of the mathematics used to describe the response of skin
to mechanical forces may be unfamiliar to readers and a brief explanation
is included in the text for those who have some mathematical background.
The mathematical notation and symbols have been standardised, as far as
possible, throughout the text, so many equations do not appear in the form
presented in the original publications. To help the reader further, a list of
symbols used will be found at the end of Chapter 4 and at the end of each
section of Chapter 5, together with a summary of basic mathematical
notation. Elsewhere, symbols are explained within the text.

We begin by considering the body surface — its appearance, structure and
properties — but skin is a large organ which differs greatly in both structure
and function from site to site. After considering skin in depth, a brief
description of the site variation is given based essentially on structural
parameters. The important physical and mechanical properties of skin are
dealt with in separate chapters and the book is concluded by a brief survey
of the response of skin to damage and ways in which healing may be assisted.
It is perhaps appropriate that this final part also outlines the more recent
attempts to provide substitutes for skin, for it is through this work that many
of the functions of skin, which we take for granted, are highlighted.

Many people have assisted in the compilation of this book and we wish
tothank particularly the Assistant Depute Librarian, Dr H. Cargill-Thomson,
and other members of the Andersonian Library, University of Strathclyde,
for their help in locating source material. We would also thank Mr H. Petrie
(Andersonian Library) who assisted with the computer search of literature ; the
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xii Preface

staff of the University of Glasgow Library who spent many hours locating
papers and reference material through their stock rooms; Dr T. R. Steele,
Department of Mathematics, University of Strathclyde, for his helpful
discussions on tensor analysis; Professors R. M. H. McMinn (London) and
R.J. Harrison (Cambridge) for their editorial suggestions and Professor
J. P. Paul, Bioengineering Unit, University of Strathclyde, for his continued
support; and Mrs P. Bissell for typing the manuscript. We are indebted to
Dr A. M. Stoll, USA, and Dr R. P. Clark, CRC Bioengineering Division,
Middlesex, UK, for kindly providingillustrations, and to Dr M. Ferguson-Pell
and other colleagues of the Bioengineering Unit, University of Strathclyde,
for their immediate response in providing material for incorporation in this
book.

April 1982
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