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SERIES'FOREWO_RD

The series on “Advances in Biomaterials” was born after the first meeting
of the European Society for Biomaterials, which was held in Strasbhourg in
1977. This ninth volume contains the Proceedings of the 8th European Con-
ference on Biomaterials, which was held in Heidelberg in September 1989, co-
sponsored by the European Society for Biomaterials.

This book is aimed at clinicians, engineers, chemists, biologists and students
who are involved, at any level, in the research, development, evaluation or use
of medical devices made of biomaterials.

The purpose of this Series is to spread as quickly as possible the gcientific
information during the European Conferences on Biomaterials. The §hort pe-
riod of time that elapses between the conference and the publication of the
refereed proceedings makes their scientific content valuable, even if some works
presented here may be considered as preliminary. Accordingly, we believe that
the up-to-date papers contained in these proceedings should be part of the
information available on the personal and library shelves of any individual or
laboratory working in the area of biomaterials.

The first volume of Advances in Biomaterials was published in 1980. The _
continuity of the series, published by Elsevier since 1984, is a witness of the
growing worldwide activity in the field of biomaterials science that we hopeto
see continue.

February 1990 ' P.S. CHRISTEL
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PREFACE

This volume continues the Series “Advances in Biomaterials” which was
inaugurated by the late Dr. George Winter, the first President of the European -
Society for Biomaterials, more than a decade ago with the purpose of creating
a source of reference on the state of the art, progress, and history of the science
of biomaterials and its various branches. For the same reason, the European
Society for Biomaterials has continued to publish the proceedings of its con-
ferences and symposia. Publication of these papers is indicative of the impor-
tance of the meetings, which are on a level that warrants the preservation of
their contents as documentation on which future work can be based.

The sciences of biomaterials and biomechanics are branches of medicine and
can be regarded as prototypes of interdisciplinary fields. They are bridges for
the application of knowledge from almost all areas of the basic and engineering
sciences to the problems of health care. This bridging function is readily dem-
onstrated in the grouping of the contents of this volume: the more fundamental
and engineering-oriented contributions (Parts I and IV) can be regarded col-
lectively as one of the pillars of this bridge, the papers devoted to clinical as-
pects and experiences (Part III) as the other. Both of them comprise almost
equal numbers of papers. Since the results of most recent studies indicate that
considerable work lies ahead of us before the essential interface reactions can
be understood, all papers particularly devoted to surface effects have been
grouped in an intermediate section (Part II).

The editors wish to thank all authors for their cooperation, in particular
those whose mother tongue is not English. We also acknowledge with thanks
- the assistance and advice of the members of the Board of Reviewers. The ef-
forts of all concerned contributed.to the solution of the partially contradictory
requirements of speed of publication, maintenance of scientific standards and
the esthetics of language. Only in those instances in which the English was
very poor, or when misunderstandings could have arisen, has the English been
corrected by the Editors. All papers have been peer reviewed before publica-
tion; about 20% of those submitted for publication were not accepted.

The Chairmen of the Organizing Committee take this opportunity to thank
all who contributed to the success of the Conference, in particular the Fraun-
hofer-Team in Freiburg, Prof. H. Cotta, Dr. K. Rohe, and Herr H. Hietzker,
Heidelberg, and Dr. F. Vizethum, Mannheim, for their able help and profes-
sional assistance.

G. HEIMKE
U. SOLTESZ
AJ.C.LEE

(Editors)
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\

SUMMARY %

Collagenous xenograft materials for implantation generally have bean treated with
glutaraldehyde at concentrations exceeding 0.5% w/v in order to make the material
resistant to degradation and to improve the immunogenic properties of the miaterial.
These concentrations produce a material with poor anastomoses to host tissue.

In this study the effect of glutaraldehyde concentration, in the range 0 to 2.0% w/v,
‘on the thermal denaturation temperature (Td) and host resorption was examined. The
thermal denaturation studies showed a rapid rise in Tg with glutaraldehyde |
concentration from 0 to 0.075% w/v and effective saturation from there on.

Explants of tendons which had been implanted for 12 weeks in rabbit
paravertebral muscle elicited a corresponding decrease in invasion with increasing Td.
Untreated tendon gave a more inflammatory response with deep penetration of host
cells, whereas 0.1% and 2.0% w/v GA-treated samples demonstrated a narrow band of
encapsulation.

|

|
\

\
INTRODUCTION "

Collagenous tissues for implantatiorﬁ generally are treated with glutaraldehyde in
saturating concentrations (0.5% w/v or greater). These tissues have been shown to be
highly resistant to degradation and to elicit minimal immunogenic response. Although
highly successful for porcine heart valves, this treatment has not been successful for the
treatment of orthopaedic xenograft tissues, e.g. tendon and ligament (refs. 1,2), the
prostheses failing to form adequate junctions with tendon or bone. Shikata (ref. 3) used
lower concentrations for tendon prostheses in a rabbit model and concluded that 0.05%
wl/v was optimal.

The failure of glutaraldehyde (GA) treatment to produce satisfactory tendon and
ligament grafts may be due to the lack of host tissue ingrowth at the anastomoses (ref. 1).
Allowing increased host cell penetration by reducing the degree of crosslinking by GA
may improve this property, although the graft may also be subject to more rapid
resorption by the host. ‘

This study was designed to examine the effect of low concentrations of GA on the
crosslinking and resistance to cellular invasion of kangaroo tail tendon (KTT). Thermal
denaturation temperature (Tg) was choséen as the relative measure of crosslinking (ref. 4)
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