MEDICAL TEXTILES AND
BIOMATERIALS FOR HEALTHCARE



Related titles:

Medical textiles; Proceedings of the International Conference, 24 and 25 August 1999,
Bolton Institute, UK

(ISBN-13: 978-1-85573-494-4; ISBN-10: 1-85573-494-X)

Medical textiles are one of the major growth areas within technical textiles. This book
comprises 29 original edited papers and gives a fascinating insight into the current state
of research and development in this rapidly changing field. Papers are presented under
the following headings: modern materials and processes; compression and bandaging;
healthcare and hygiene; woundeare; implantable devices; test methods.

Hyaluronan; Proceedings of an international meeting, September 2000, North East
Wales Institure, UK

(ISBN-13: 978-1-85573-570-5; ISBN-10: 1-85573-570-9)

Hyaluronan and its derivatives have developed very quickly in the last few years from a
scientific novelty into an important new material for a diverse range of medical and
biomaterial applications. The landmark conference on which this two volume reference
work is based focused on recent developments and applications in the use of hyaluronan
in tissue repair and reconstruction, drug delivery systems, anti-cancer treatments and
joint recovery and engineering. The entire range of hyaluronan progress is dealt with in
depth by more than 135 individual papers presented in two volumes covering: analytical
chemistry; chemical modification: physical characterisation; cell biology and medical
applications.

New millennium fibers

(ISBN-13: 978-1-85573-601-6; ISBN-10: 1-85573-601-2)

This book describes and identifies the scope of high-tech fibers. The present status and
prospects of fiber/textile technology are discussed and high performance fibers are
reviewed from origin to future applications, including carbon fiber. The themes of the
book are sumrmarised with 4 discussion on health care and the environment. New
millennium fibers explores the exciting roles that fibers will play in the future and will
be an essential book for all those in the textile and fashion industry involved in fiber
development or use.

Details of these books and a complete list of Woodhead titles can be obtained by:

= visiting our web site at www.woodheadpublishing.com

= contacting Customer Services (e-mail: sales @woodhead-publishing.com;
fax: +44 (0) 1223 893694; tel.: +44 (0) 1223 891358 ext.3(; address: Woodhead
Publishing Limited, Abington Hall, Abington, Cambridge CBl 6AH, England)



Vedical Textiles and
Biomaterials for
Healthcare

Incorporating Proceedings of MEDTEX03 International Conference
and Exhibition on Healthcare and Medical Textiles

EDITED BY
Professor S C Anand, Professor J F Kennedy,

Dr M Miraftab, Dr S Rajendran

SPONSORED BY

S L igerational pic

Shiloh

- PLC

(N

vernonecarus
|_|[_'LANTOR"

-y
LT
.

TechniTex

CRC Press
Boca Raton Boston New York Washington, DC

WOODHEAD PUBLISHING LIMITED
Cambridge England




Published by Woodhead Publishing Limited
Abington Hall, Abington, Cambridge CB1 6AH, England
www. woodheadpublishing.com

Published in North America by CRC Press LLC, 6000 Broken Sound Parkway, NW,
Suite 300, Boca Raton, FL 33487, USA

First published 2006, Woodhead Publishing Limited
© 2006, Woodhead Publishing Limited

The authors have asserted their moral rights.

Conditions of sale

This book contains information obtained from authentic and highly regarded sources. Reprinted
material is quoted with permission, and sources are indicated. Reasonable efforts have been
made to publish reliable data and information, but the authors and the publishers cannot assume
responsibility for the validity of all materials. Neither the authors nor the publishers, nor
anyone else associated with this publication, shall be liable for any loss, damage or liability
directly or indirectly caused or alleged to be caused by this book.

Neither this book nor any part may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopying, microfilming and recording, or by
any information storage or retrieval system, without permission in writing from Woodhead
Publishing Limited.

The consent of Woodhead Publishing Limited does not extend to copying for general
distribution, for promotion, for creating new works, or for resale. Specific permission must be
obtained in writing from Woodhead Publishing Limited for such copying.

Trademark notice: Product or corporate names may be trademarks or registered trademarks, and
are used only for identification and explanation, without intent to infringe.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging in Publication Data
A catalog record for this book is available from the Library of Congress

Woodhead Publishing ISBN-13; 978-1-85573-683-2
Woodhead Publishing ISBN-10: 1-85573-683-7
CRC Press ISBN-10: 0-8493-1780-0

CRC Press order number: WP1780

Printed by Antony Rowe, Wiltshire, England



CONTENTS

Preface
Part I Biomaterials utilised in medical textiles

Biomaterials utilised in medical textiles: An overview
J F Kennedy and C J Knill, Chembiotech Laboratories, UK

New generations of resorbable biomaterials with textile structures
A Ene, C Mihai, The Research-Development National Institute for Textile
and Leather, Romania

Reformed collagen fibres
D Zeugolis, G Paul, G E Attenburrow, University College of Northampton, UK

Novel chitosan-alginate fibres for advanced wound dressings

M Miraftab, G Smart, University of Bolton, UK, J F Kennedy, C J Knill,
J Mistrv, Chembiotech Laboratories, UK, M R Groocock,

SSL International plc, UK

Modification of alginic acid {ibres with hydrolysed chitosans

J F Kennedy, C J Knill, T Mistry, Chembiotech Laboratories, UK,
M Miraftub, G Smart, University of Bolton, UK, M R Groocock,
SSL International ple, UK

The effect of degradation on the mechanical properties of biodegradable
polylactide yarns and textiles
C Golding, E Ekevall, § R Wallace and R R Mather, Herior-Watt University, UK

Chitosan: Crawling from crab shells to wound dressings
G Smart, M Miraftab, University of Bolton, J F Kennedy Chembiotech
Laboratories, UK, M R Groocock, SSL International Lid, UK

Part II Healthcare and hygiene products

Healthcare and hygiene products: An overview
S C Anand, The University of Bolton, UK

Application of nonwovens in healthcare and hygiene sector
C . Ajmeri and J R Ajmeri, Sarvajanick College of Engineering and
Technology, India

Role of advanced textile materials in healthcarc
R D Anandjiwala, Centre for Fibres, Textiles and Clothing, South Africa

X1

23

29

37

50

58

67

73

80

90



Improving the quality of life and comfort in wool and blended fabrics for

the elderly

R A L Miguel, ] M Lucas, University of Beira Interior, Portugal, A M Manich,

CSIC, Research and Development Center, Spain 99

Using ultrasonic energy for bleaching cotton in hygiene textiles
S I Mistik, § M Yukseloglu, Marmara University, Turkey 107

A study of the prevalence of respiratory morbidity in the workers of textile
industry of Baroda City
V M Shobha, P V Kotecha and G D Joshi, Baroda Medical College, India 113

Market research and overview of Turkish hygienic products
M Akalin, Marmara University, Turkey, A O Agirgan, Trakya
University, Turkey 122

Part TTI Infection control and barrier materials

Infection contrel and barrier materials: An overview
S Rajendran, The University of Bolton, UK 131

The use of dye-like interactions for developing novel infection-resistant

materials M J Bide, University of Rhode Island, USA, H-M Choi, Soongsil

University, Korea, M D Phaneuf, W C Quist and F W LoGerfo, Beth Israel

Deaconess Medical Center, USA 136

Nylon 6,6 knitted fabrics with antibacterial properties
D Sathi, A El-Achari, Laboratoire GEMTEX, France, A Ghenaim, ENSAIS,
France, C Caze, Laboratoire GEMTEX, France 144

The impact of ageing on the properties of single-use OR garments

M J Abreu, M E Cabeco-Silva, Universidade do Minho, Portugal,

L Schacher, D C Adolphe, Ecole Nationale Supérieure des Industries

Textiles de Mulhouse, France 153

The use of Amicor Pure technology in medical textiles
Roland Cox, Acordis Acrylic Fibres, UK 162

Qualitative evaluation of the barrier effect of textiles in use
D Aibibu, B Lehmann and P Offermann, Institute of Textile and
Clothing Technology, Germany 168

Reducing microbial contamination in hospital biankets: a contribution to

combat nosocomial infections (hospital infections)

P Vandendaele, A Langerock, Devan Chemicals, Belgium, W Curtis White,

J Krueger, £GIS Environments, USA 177

Durable and rechargeable biocidal textiles
G Sun, University of California, USA 187

vi



Barrier textiles by wet finishing and plasma treatment
M N Isiam, M Harun, U Lappan and B Voit, Institute of Polymer Research,
Germany

Novel approach to breathable nonwoven hygienic products
M Akalin, S M Yukseloglu, B C Gultekin and A O Agirgan. Marmara
University, Turkey

Part IV Bandaging and pressure garments

Bandaging and pressure garments: An overview
S Rajendran, The University of Bolton, UK

A comparison of elastic and non-elastic compression bandages for venous leg
ulcer treatment
E A Nelson, University of York, UK

The study of pressure delivery for hypertrophic scar treatment
L Macintyre, M Baird, P Weedall, Heriot-Watt University, UK

Evaluation of pressure profile of bandages using mannequin leg
S Rajendran, S C Anand, The University of Bolton, UK

Effect of fibre type and structure in designing orthopaedic wadding for the
treatment of venous leg ulcers
S C Anand and § Rajendran, The University of Bolton, UK

Assessment of fabrics worn on the upper limbs
A Davies and J Williams, De Montfort University, UK

Bandaging techniques using shoert-stretch compression bandages
H Charles, Clinical Nurse Specialist, UK

Part V Woundcare materials

Woundcare materials: An overview
M Miraftab, The University of Bolton, UK

The use of textiles in burns — from injury to recovery
J Edwards, Wythenshawe Hospital, UK

Woundcare dressings from chitin
K Van de Velde, Ghent University, Belgium, L Szosland, I Krucinska,
Technical University of Eods, Poland

Metronidazole loaded microspheres and membranes of dibutyrylchitin:

preparation and drug release investigation
A Blasinska, L Szosland, A Kruciviska, Technical University of £6dZ, Poland

vil

195

201

211

217

224

233

243

256

266

273

279

286

296



Epistaxis device and nasal surgical dressings
J O Hudson, Endocavitas Research Ltd, UK

Conducting clinical trials in woundcare
DV Praburaj, S C Anand, C Dean and R Nettleton, The University of Bolton, UK

New approach to produce absorbent pads for new end uses
D Kocak, M Akalin, I Usta, N Merdan, Marmara University, Turkey

Part VI Implantable devices

Implantable devices: An overview
S C Anand, The University of Bolton, UK

Repair of articular cartilage defects using 3-dimensional tissuc engineering
textile architectures

R J Minns, Newcastle General Hospital, S J Russell, University of Leeds,
S Young, University Hospital of North Durham, R Bibb, UWIC, Cardiff,

P Moliter, Scunthorpe and Goole NHS Trust

Manufacture and in vitro bioactivity of sol-gel-derived silica fibre and
P(L/D,L)LA composite

T Peltola, V Adiritalo, University of Turku, Finland, A M Halfia, M Vehvildinen,
Tampere University of Technology, Finland, S Areva, Abo Akademi University,
Finland, P Nousiainen, Tampere University of Technology, Finland, M Jokinen,
A YH-Urpo, University of Turku, Finland

A spider silk supportive matrix used for cartilage regeneration

K Gellynck, P Verdonk, F Almquist, E Van Nimmen, D De Bakker,
L Van Langenhove, J Mertens, G Verbruggen, P Kiekens,
University of Ghent, Belgium

Nonwoven scaffolds of improved design for the tissue engineering of the
anterior cruciate ligament

S L Edwards, S J Russell, E Ingham, ] B Matthews, W Mitchell,
University of Leeds, UK

New prophylaxis method of children’s teeth caries
R Alimova, Tashkent Institute of Textile and Light Industry, Uzbekistan

Part VII Medical devices

Medical devices: An overview
M Miraftab, The University of Bolton, UK

Knot performance of monofilament and braided polyamide sutures under

different test conditions
E Karaca, AS Hockenberger, University of Uludag, Turkey

vili

303

310

320

329

335

342

350

355

366

373

378



Enhancing physio-chemical behaviour of P(LLA/CL) suture by solvent treatment
P Patel, A Jalal, M § University of Baroda, India, ¥ Ohkoshi, Shinshu
University, Japan 386

Barbed, bi-directional surgical sutures
J C Leung, G L Ruff, Quill Medical Inc, USA, M W King, P P Daitilo Jnr,
North Carolina State University, USA 395

Natural silk based surgical threads production technology exploitation

R Alimova, R Burnashev, M Khilkmatullaeva, A Gulamov, Tashkent State

Medical Institute and Tashkent Institute of Textiles and Light Industry,

Uzbekistan 404

New generation of vascular prostheses accomplished through weaving

technologies

C Mihai, A Ene, The Research-Development National Institute for Textile and
Leather, Romania 409

The Medical Devices Faraday Partnership
F C Smith, TWI Lid, UK 417

The potential for localised delivery of antibiotics from braided surgical sutures
M W King, A D Jones, University of Manitoba, Canada 425

Surgical sutures: the largest textile implant material
J R Ajmeri, C'J Ajmeri, Sarvajanik College of Eng and Tech, India 432

Nerve implants
N Yildiz, Pamukkale University, Turkey 441

Part VIII Intelligent textiles for medical applications

Intelligent textiles for medical applications: An overview
L Van Langenhove, R Puers, D Matthys, University of Ghent, Belgium 451

Delivering cell therapy for chronic wounds
D Haddow, R Short, § MacNeil, M Jarmolowicz, M Moustafa, C Hernon,
CellTran Lid, UK 476

Textile finishing for the production of new generation medical textiles
N D Oltargevskava, G E Krichevsky, Educational Textile Institute, Russia 482

The effect of ammonia and sulphur dioxide gas plasma treatments on polymer
surfaces

E Ekevall, J I B Wilson, R R Mather, Heriot-Watt University, UK 491

Index 499



EDITORS

S. C. Anand, M. Miraftab and 5. Rajendran
Faculty of Technology

University of Bolton

Deane Road

Bolton

BL3 5AB

UK

I. F. Kennedy

Chembiotech Ltd.

University of Birmingham Research Park
Vincent Drive

Birmingham

BI528Q

UK



PREFACE

Medical textiles arc a major growth area within the technical textiles sector and the
range of applications for such products continue to grow and increase in diversity with
every new development. This new book is the culmination of worldwide research into
medical textiles and biomaterials for healthcare and is based on the most innovative and
exciting papers presented at MEDTEXO03. The presented research has been thoroughly
edited by a group of leading experts in the field and combined with expert overviews to
produce an invaluably comprehensive book covering all aspects of major research into
medical textiles and biomaterials for healthcare.

The book consists of eight parts each covering the main areas of basic biomaterials,
healthcare and hygiene products, infection control and barrier materiais, bandaging and
pressure garments, woundcare materials, implantable devices, medical devices and
smart technologies. 1 am deeply grateful to my co-editors, Professor John F Kennedy
from the University of Birmingham Research Park, Dr Mohsen Miraftab and Dr
Subbiyan Rajendran, both {rom the University of Bolton, for their generous input in
terms of time, effort and above all expertise during preparation of the manuscript. Their
contribution and cooperation is greatly appreciated. All editors have endeavoured to
make this book as consistent and coherent as possible.

I sincerely feel that the readers will find the book both interesting and informative, as it
contains state of the art innovations and developments in medical textiles and
biomaterials for healthcare.

T wish to thank all the anthors, posier presenters and the exhibitors for their cooperation
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Mrs Kiyoko Hay and Mrs Anita Taylor for their valuable help during the conference. I
am particularly grateful to Mrs Anita Taylor for her consistent help and hard work
during the editing and preparation of this book, and Miss Emma Starr of Woodhead
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