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Foreword

Founded in 1949, the Council of Europe is the
oldest and largest of all European institutions and
now numbers 47 member states.* One of its founding
principles is that of increasing co-operation between
member states to improve the quality of life for all
Europeans. Within this context of intergovernmental
co-operation in the field of health, the Council of
Europe has consistently selected ethical problems
for study. One of the most important of these ethical
issues relates to the prohibition of financial gain
from the human body and its parts, including blood,
organs, tissues and cells.

Transplantation-related — activities at the
Council of Europe are co-ordinated by the European
Directorate for the Quality of Medicines & Health-
Care (EDQM). This Directorate is a key European
organisation involved in the harmonisation, co-
ordination, standardisation, regulation and quality
control of medicines, blood transfusion, organ trans-
plantation, pharmaceuticals, pharmaceutical care,
consumer health, cosmetics and food packaging.

Transplant medicine and transplantation have
progressed during recent decades in ways that could
not have been imagined previously. As with organs,

* Albania, Andorra, Armenia, Austria, Azerbaijan,
Belgium, Bosnia and Herzegovina, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Georgia, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Liechtenstein, Lithuania, Luxem-
bourg, Malta, Republic of Moldova, Monaco, Monte-
negro, Netherlands, Norway, Poland, Portugal, Romania,
Russian Federation, San Marino, Serbia, Slovak Republic,
Slovenia, Spain, Sweden, Switzerland, ‘the former Yugo-
slav Republic of Macedonia’, Turkey, Ukraine, United
Kingdom.
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the demand for some tissues and cells far outweighs
the available supply. This has important conse-
quences because human tissues and cells for human
application can restore essential functions or, in some
cases, save lives. However, as with all transplanted
material of human origin, they carry risks of disease
transmission that must be controlled by application
of scrupulous donor selection and testing criteria, as
well as ensuring that comprehensive quality systems
are in place.

The Guide to the quality and safety of tissues
and cells for human application, published first in
2013 and now in its 374 edition, collates the most up to
date information to provide transplant professionals
with a comprehensive overview of the most recent
advances in the field as well as technical guidance
on ensuring the quality and safety of human tissues
and cells applied to patients. To increase safety for
the recipients of human tissues and cells, it is essen-
tial that professionals involved in identifying poten-
tial donors, transplant co-ordinators managing the
process of donation after death, bone marrow and
cord blood collection centres, fertility clinics, tissue
establishments processing and storing tissues and
cells, testing laboratories, organisations responsible
for human application, inspectors auditing the es-
tablishments, and Health Authorities responsible
for tissues and cells for human application all have
easy access to this information. This Guide aims to
support professionals at a practical level and improve
the rate of successful and safe clinical application of
tissues and cells.

This Guide includes recommendations consid-
ered to be ‘minimum standards’ that align with the
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principles set out in the various relevant European
Union (EU) directives. Thus, the Guide provides tech-
nical support both to EU member states that have im-
plemented the directives and to those non-EU states
that are considering their adoption. These minimum
standards state ‘what must be done’; however, this
Guide goes further by providing additional tech-
nical advice based on good manufacturing practice
(GMP) guidelines and on best practice consistent
with current scientific knowledge, expert opinion
and the results of many EU-funded projects. It de-
scribes background information that should be con-
sidered in forming policy decisions and educational
initiatives by explaining the ‘why and how’. It also
refers to recent developments that may be reflected in
future updates of EU legislation, where necessary and
relevant, thereby providing advance information and
recommendations regarding developments in the
field. Throughout this Guide, use of the word ‘must’
indicates mandatory compliance in alignment with
Council of Europe recommendations and resolutions
as well as with EU directives, whereas the use of the
word ‘should’ indicates recommended compliance in
accordance with commonly accepted good practice.

Whereas tissue establishments in EU member
states are required to comply with legislation derived
from EU directives, this Guide is intended to facili-
tate ongoing improvements in the donation, procure-
ment, testing, processing, preservation, storage and
distribution of tissues and cells through education
and the provision of non-binding recommendations
for all Council of Europe member states, including
those in the EU. At any given time, implementation
of these recommendations among member states and
individual tissue establishments may vary, and alter-
native procedures, practices and equivalent stand-
ards of quality and safety may be in place.

Unless otherwise stated, the guidelines apply
only to human tissues and cells intended for trans-
plantation or clinical use (including insemination
and fertilisation). Tissues and cells used for research,
as well as tissues and cells procured and applied in
the same medical procedure, do not fall under the
scope of the present Guide.

This Guide has been divided into three parts:
Part A (Chapters 1-15) contains general require-
ments applicable to all tissue establishments
and organisations involved in the donation,
procurement, testing, processing, preservation,
storage and distribution of tissues and cells.
Part B (Chapters 16-25) contains specific guide-
lines and requirements for the various tissue
and cell types. The general guidelines of Part A
also apply to tissues and cells that have not
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been mentioned specifically in Part B of the
present edition.

o The new Part C (Chapters 26-29) of this guide
introduces novel therapeutic approaches, most
of them under development, such as cell-based
therapies, decellularisation techniques and the
use of natural scaffolds for clinical application,
or the human application of other human-de-
rived substances such as breast milk, faecal
microbiota, platelet-rich plasma or serum eye
drops. This section includes not only tissues
and cells that are already in routine use in pa-
tients but others that are in research and devel-
opment and are currently undergoing clinical
trials. It is worth noting that, in different coun-
tries, some of these products may be regulated
under different regulatory frameworks. For
example, in the EU, some of the activities de-
scribed in this section are considered to be
manufacturing of advanced therapy medicinal
products (ATMPs) and professionals involved
in the processing, distribution and clinical
application of such products are required to
comply with the regulatory framework for me-
dicinal products.

In this 3¢ edition, chapters have been updated
and extended, and new chapters have been added. As
a consequence of this revision, Chapter 1 (Introduc-
tion) has been updated to include important princi-
ples that must be respected in the field of new and
developing therapies with cells or tissues for human
application.

The most important change in Chapter 2
(Quality management, risk management and vali-
dation) is the expansion of the section on validation.
This now includes more specific guidance on the val-
idation and qualification of premises, materials and
technical procedures and methods.

Another significant enhancement to the
Guide has been the development of separate chap-
ters dedicated to general quality and safety aspects
of processing and storage (new Chapter 7) and a
specific chapter on quality aspects of premises (new
Chapter 8). Chapter 9 remains dedicated to the prin-
ciples of microbiological testing of tissue and cell
preparations and has been further expanded.

New Commission directives on imported
tissues and cells (2015/566/EC) and requirements for
the Single European Code (2015/565/EC) both have
an implementation date for EU member states of
29 April 2017. Chapter 10 (Distribution and import/
export) has accordingly been updated with impor-
tant information on the importation of tissues and
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cells, and a new chapter on coding, labelling and
packaging (Chapter 13) has been added to the Guide.
The importance of and requirements for traceability
are now addressed separately in Chapter 14.

In Part B of the Guide each of the chapters for
specific cells or tissues has been revised, updated
and extended with additional information provided
by experts from scientific and professional organisa-
tions, including the American Association of Tissue
Banks (AATB), the European Association of Tissue
Banks (EATB), the European Eye Bank Association
(EEBA), the European Society for Human Reproduc-
tion and Embryology (ESHRE), the European Society
for Blood and Marrow Transplantation (EBMT) and
the Joint Accreditation Committee-ISCT & EBMT
(JACIE). In particular, the chapter on haematopoietic
progenitor cells (Chapter 21) has undergone a major
review and revision, and the established use of pan-
creatic islets in the clinic justified a chapter of its own
(Chapter 22).

The previous ‘place holder’ on adipose tissue
has been expanded. Chapter 23 now contains a more
complete guide to procurement, testing, storage and
human application of adipose tissue. Likewise, the
chapter on fertility preservation in the 27¢ edition is
now a more complete chapter covering the state of
the art on how and when fertility preservation may
be useful.

As the fields of donation and transplantation of
tissues and cells evolve, new and more sophisticated
technologies will provide opportunities to make
tissues and cells safer and their engraftment more ef-
fective. Depending on the degree of complexity of the
processing or the manner in which the tissues or cells
are applied to the recipient, some of these tissues and
cells are classified in the EU as ‘medicinal products’.
In many non-EU European countries, this differen-
tiation is not made at a regulatory level, or there is
no regulation of the field. Even in EU member states,
many tissue establishments are working with tissues
or cells that are subsequently sent for manufacture as
advanced therapy medicinal products (ATMP) or are
manufacturing those products themselves under the
‘hospital exemption’ allowed by the EU Regulations
on ATMP.

Hence, the new Part C in this Guide addresses
the field of cell therapy in particular. Chapter 26
(General considerations for cell-based therapies) pro-
vides a didactic overview of the field by describing the
different ways in which cells can be expanded, mod-
ified or combined with scaffolds to replace damaged
or diseased tissues in the recipient. This chapter in-
cludes information about the regulatory framework
governing the production and use of some of these
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therapies in the EU. The new Chapter 27 (Decellu-
larisation and preparation of natural scaffolds) pro-
vides technical guidance to any tissue establishment
in decellularisation techniques and the preparation
and potential use of scaffolds. Chapter 28 (Devel-
oping applications for somatic cells) focuses on de-
veloping applications for several types of cell (apart
from haematopoietic progenitor cells) that are
rapidly becoming important tools for the treatment
of patients. The chapter does not attempt to give com-
plete guidance on the processing of these cells since
the field is expanding rapidly. Instead, the specific
issues in donor selection, procurement and testing
(including testing for quality/specificity if applicable)
are covered, and the chapter includes an overview
with references, as a table. Chapters of this Guide
that relate to donor selection, consent, procurement
and the testing of tissues and cells apply in full to the
tissues and cells donated for any clinical application,
including those covered in Part C.

Chapter 29 updates information about several
other substances obtained from humans for autolo-
gous or allogeneic use, including breast milk, faecal
microbiota, teeth, platelet-rich plasma, platelet-rich
fibrin and serum eye drops. The regulatory status of
these substances varies in most countries. However,
the risks associated with their human origin and the
processes applied to procure, process and preserve
them are analogous to those of the rest of the tissues
and cells described in this Guide. Therefore, this
chapter provides a generic quality and safety frame-
work for healthcare professionals treating patients
with these substances.

A dedicated working group, composed of
well-recognised international experts nominated
by member states, was convened for the prepara-
tion of this Guide. This group was chaired by Mona
Hansson (Health and Social Care Inspectorate,
Sweden) and John Armitage (European Eye Bank
Association). This expert group made an exceptional
contribution by sharing their expertise, reviewing
the literature in their respective specialist areas and
extracting and distilling knowledge from numerous
international guidelines, collaborative projects and
diverse publications and websites, with the aim of en-
suring that all of this up-to-date information is made
available and accessible to professionals and regula-
tors. Members of the group co-ordinated preparation
of the chapters and ensured access to appropriate
and relevant expertise through the engagement of a
number of additional experts from European coun-
tries and beyond, who co-authored and contributed
to the discussions on various parts of this Guide. The
final draft was submitted to open consultation, and
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comments and suggestions received were carefully
analysed by the working group. All the professionals
who participated in the preparation of the Guide are
listed in Appendix 24.

All those professionals who participated in
the open consultation and provided extremely
useful comments and suggestions should also be
acknowledged.

The elaboration of this Guide was partly
funded by the European Commission through a
Direct Grant Agreement (contract number 2012 51
o1) entitled ‘Dissemination of best practices in tissues
and cells donation/transplantation’. Special thanks
are due to Ioana-Raluca Siska and Deirdre Fehily,
from DG-SANTE, who ensured that the current text
remained aligned with EU directives and who made
available the results from EU-funded projects. In ad-
dition, Ana Mancho Rojo, from the Executive Agency
for Health and Consumers (CHAFEA), provided tre-
mendous assistance with the financial and adminis-
trative tasks.

Several professional associations - in par-
ticular, the AATB, EATB, EEBA, ESHRE, EBMT
and JACIE, and the International Council for Com-
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monality in Blood Banking Automation (ICCBBA) -
should also be thanked for sharing their experience
and knowledge.

The drafting and publication of the 3¢ edition
of the Guide was co-ordinated by Marta Lopez Fraga
(Scientific Officer in charge of the Council of Europe
European Committee on Organ Transplantation
[CD-P-TO]) and Mar Lomero (Scientific Assistant),
with the assistance of Ahlem Sanchez, David Crowe,
Gerard M.-F. Hill, Isabelle Vernay and Marie-Agnes
André. An extended thank-you should also be given
to Karl-Heinz Buchheit, Head of the Department
of Biological Standardisation, OMCL Network &
HealthCare (DBO), and Susanne Keitel, Director of
the EDQM.

The entire project has been an exceptional
combined effort, with extensive discussions ded-
icated to the common goal of increasing the safety,
efficacy and quality of donated tissues and cells for
human application. The final result is this 374 edition
of the Guide, which constitutes a common European
standard, based on the long-standing expertise and
knowledge of the EDQM.



Part A. General requirements






Chapter1. Introduction

1.1.  Scope and purpose of this
guide

We are entering a new age of medical and bio-
technological progress. Medical procedures
that were unimaginable a generation ago are a reality
today. One aspect of the recent and rapid advances in
biological and medical research is that human tissues
and cells are being used in an increasing variety of
new ways. Many of these developments, such as ad-
vances in transplantation therapy or in assisted re-
productive technology (ART), have unquestionable
benefits. However, using human tissues and cells in
different ways also raises questions of safety, quality
and efficacy, and presents new ethical dilemmas.

Tissue from one deceased donor may be trans-
planted into as many as 100 individuals. Some other
tissues and cells can be provided only by living
donors, as long as this procedure does not risk
serious harm to the donor or endanger the donor’s
life. Transplantation of tissues and cells can range
from life-saving treatments (e.g. in the treatment of
catastrophic burns) to quality-of-life improvements.
In addition, donated gametes and embryos may help
tulfil a person’s wish to have children.

Some tissues are used practically unaltered
from the condition in which they were removed from
the donor. Deceased donor corneas, for example, are
used to restore sight, heart valves replace damaged
ones and extend life, tendons and ligaments may be
used for the treatment of sporting injuries or to repair
degenerative defects, and skin can be employed to
cover major burns or support the healing of ulcers.
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Other tissues, however, are processed into products
that are almost unrecognisable as bodily material.
Skin, for example, may be cut into conveniently sized
dressings, incorporated into sprays or gels, or decel-
lularised for use in various surgical procedures. Bone
can be processed into hundreds of different prod-
ucts and distributed via a global medical market for
use in orthopaedics (general and oncology), sports
medicine and craniofacial/maxillofacial, dental and
neurosurgery. Cellular components of bone may
be removed entirely and even the calcium may be
removed to promote incorporation and tissue regen-
eration. Bone allografts may be precision-cut and
sized, and bone can also be supplied in soft, pliable or
injectable forms. If a deceased donor has consented
to the use of any part of their body for the treatment
of others (or their relatives have authorised this to
fulfil the donor’s wishes), then many tissues - in-
cluding bone, heart valves, skin, corneas, ligaments,
cartilage, connective and adipose tissue, glands and
nerves — can be used for therapeutic purposes.

In contrast, amniotic membranes and pla-
centa, parathyroid tissue and skull bone are donated
by living persons. Additionally, femoral heads
removed during an operation to replace a hip joint
and heart valves from patients receiving a heart
transplant are sometimes processed and ‘recycled’.
In addition, many types of cell can be donated (some
during life and some after death) and submitted to
different degrees of manipulation before applica-
tion in humans. Examples include haematopoietic
progenitor cells (e.g. bone marrow, peripheral blood
progenitor cells, umbilical cord blood), somatic cells
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(e.g. peripheral blood cells, keratinocytes, chondro-
cytes, hepatocytes), mesenchymal stromal cells and
limbal stem cells. Oocytes, sperm, ovarian, testicular
tissue and embryos can be used in ART procedures
to achieve pregnancy.

This is the 374 edition of the Council of Europe
Guide to the Quality and Safety of Tissues and Cells
for Human Application. This Guide has two main
objectives:

a. It aims to provide sound information and
guidance - for all professionals involved in
donation, banking, transplantation and other
clinical applications of tissues and cells - to
optimise the quality and minimise the risks
of these complex procedures. Human tissues
and cells for clinical applications represent a
special class of basic essential healthcare prod-
ucts, as well as being the potential starting ma-
terial for much more complex products in the
future. All material of human origin carries
risks of disease transmission that must be con-
trolled by application of scrupulous criteria of
donor selection and testing, and comprehen-
sive systems to assess quality. The idea behind
this Guide is to help professionals on a prac-
tical level by providing generic guidance that
will help improve the rate of successful clinical
application of tissues and cells.

This Guide includes ethical principles and
guidelines to be considered for the donation
and human application of tissues and cells.

The field of tissue and cell donation and
banking is now highly regulated in many countries.
In the European Union (EU), several directives de-
scribe the requirements and have been transposed
into the national legislation of the 28 EU member
states. This Guide refers to those requirements where
appropriate, but goes beyond them to describe gen-
erally accepted good practice at a technical level and
includes some consideration of ethical issues. There-
fore, it will be useful as a source of practical infor-
mation for those working within the EU legislative
framework and those working within national legal
frameworks in all Council of Europe member states
and beyond. The Guide does not provide any guid-
ance on how human tissues and cells are or should be
regulated, so users of this Guide are advised to care-
fully consider the national legal requirements that
apply to the activities they are undertaking.

According to the World Health Organization
(WHO) aide-mémoire on the donation and trans-
plantation of tissues and cells [1], national Health
Authorities are responsible for ensuring that the do-
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nation, banking and human application of tissues
and cells are promoted, regulated and monitored ap-
propriately in the interests of patient safety and public
transparency. More specifically, they are responsible
for ensuring that:

a. an appropriate legislative/regulatory frame-
work is in place;

b.  national/international practice standards have
been defined;

c there is inspection/authorisation of screening,
testing, procurement, processing, storage and
distribution, imports and exports;

d.  there are programmes for vigilance and sur-
veillance of adverse outcomes;

e. there is monitoring and reporting of donation,

processing, storage, distribution and import
and export activity.

In this Guide, the term ‘health authority’ is
used throughout to refer to a body that has been del-
egated the responsibility for these activities on a na-
tional or regional basis by their government. Other
similar terms, such as ‘regulatory authority’, ‘reg-
ulatory agency’ or, in the EU, ‘competent authority’,
are equivalent to it. Unless otherwise indicated, the
term ‘member states’ applies to member states of the
Council of Europe.

Human tissues and cells also play a key part in
medical research. In clinical trials of new medicines,
for example, vital information about the effects of
the medicine on an individual can be obtained from
samples of tissues or cells and other materials pro-
vided by research participants. However, tissue is also
used much more widely in medical research, from
early drug ‘discovery’ (such as using human tumour
samples to discover possible targets for treatment) to
later clinical development whereby samples may be
used to identify which subgroups of patient popula-
tions respond best to a new medicine. Additionally,
current research aims to develop artificial tissue that
should alleviate the shortage of tissue available for
human application. These forms of ‘basic’ research
using human tissue still have an ultimately thera-
peutic goal in mind. However, important though all
these possibilities are, this Guide covers only tissues
and cells used for current therapeutic purposes.

Similarly, all tissues and cells procured and
applied in the same medical procedure are outside
the scope of this Guide.

Finally, a glossary of terms is provided in Ap-
pendix 3.

This book is the result of the collective effort
and expertise gathered by experts nominated by the
member states and professional associations in the
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field, as well as by the members and observers of the
European Committee of Experts on Organ Trans-
plantation (CD-P-TO), for which see Appendix 25.

For matters dealing with the use of organs and
blood or blood products, see the Guide to the quality
and safety of organs for transplantation and Guide to
the preparation, use and quality assurance of blood
components [2], both published by the Council of
Europe.

1.2.  Brief history of the human

application and banking of

tissues and cells of human

origin

he best documented accounts of early trans-
plants deal with skin transplantation, though the

success or failure of these procedures has not been
well documented. The first reliable account is that of
the Indian surgeon Sushruta in the 274 century Bc,
who used autografted skin transplantation for a nose
reconstruction (rhinoplasty). Centuries later, the
Italian surgeon Gasparo Tagliacozzi carried out suc-
cessful skin autografts, but he consistently failed with
allografts, offering the first suggestion of rejection
several centuries before that mechanism could be
understood. He attributed it to the ‘force and power
of individuality” in his 1596 work De Curtorum Chi-
rurgia per Insitionem. Orthopaedic surgeons refer to
the origin of their discipline as 1668 when Job van
Meekeren reported on the grafting of bone from a
dog’s skull to correct a defect in a soldier’s cranium.
It was not until 1869 that the first completely docu-
mented fresh human skin allograft was carried out by
the Swiss surgeon Jacques Reverdin.

The first successful full-thickness corneal
transplant, a keratoplastic operation, was carried out
in 1905 by Eduard Zirm at Olomouc Eye Clinic in
Moravia (now Czech Republic). Pioneering work in
the surgical technique of transplantation was done in
the early 1900s by the French surgeon Alexis Carrel,
together with Charles Guthrie, who developed tech-
niques for suturing arteries and veins. Their skilful
anastomosis operations and new suturing techniques
laid the groundwork for later transplant surgery, and
Alexis Carrel won the 1912 Nobel Prize in Physiology
or Medicine for his work in the field. Major steps in
skin transplant occurred during the First World War,
notably through the work of Harold Gillies in Alder-
shot, UK. Among his advances was the tubed pedicle
graft, which maintained a fleshy connection from the
donor site until the graft established its own blood

supply.
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Bone is the oldest tissue transplant on record
and the most common tissue transplanted today. The
first bone transplant recorded in modern times oc-
curred in Scotland in 1878 when Sir William Macewen
removed an infected humerus from a 12-year-old
boy and replaced it with three allografts from an
amputated tibia from another child with rickets. In
1907, Erich Lexer in Berlin developed a procedure to
remove a whole knee joint from an amputee in one
operating room and transport the ‘warm’ graft to an
adjacent operating room for immediate transplant
into the recipient. Five years later, Alexis Carrel’s
work predicted the storage of tissues for future trans-
plantation, and surgeons began to use bones and
developed their own ‘bone banks’ These pioneers
included Inclan in Cuba, Bush, Wilson and Hibbs in
the USA, Hult working in Sweden, Judet in France,
and Klen in what was then Czechoslovakia. Most of
these early bone banks were simply refrigerators and,
later, freezers, but greater sophistication was devel-
oped by bone banks in Leeds (UK), Berlin, Athens
and Warsaw. When long-term freezer storage of long
bones became feasible, limb-sparing surgery using
this type of bone allograft to avoid amputations in
the treatment of malignant skeletal tumours became
popular. Burrwell (UK), Parrish and Mankin (USA)
and Ottolenghi (Argentina) published their results.

The orthopaedic profession realised that, if
very large segments of bone could be transplanted
successfully, smaller segments could also be used.
This resulted in a very large increase in the use of
bone allografts. Tissue-storage methods were de-
veloped further during the 1950s by Hyatt at the US
Navy Tissue Bank in Bethesda, Maryland, where
they adapted methods of lyophilisation from the food
preservation industry and applied the process to the
preservation of bone and skin, which could then be
easily stored, transported and reconstituted for use
when needed. This method of preservation allowed
bone to be stored and transported easily without any
electrical or mechanical requirements, and has had a
profound effect on the availability and use of bone al-
lografts. By the end of the 1990s, use of musculoskel-
etal tissue allografts (i.e. bone, cartilage, soft tissue)
had become commonplace in many clinical areas.
Similarly, the first deceased donor eye bank was es-
tablished in Odessa using eyes (packed in glass con-
tainers) sent by rail from a trauma centre in Moscow.

The first recorded cardiac valve transplantation
was carried out by Gordon Murray in Toronto, who
implanted an aortic allograft in the descending tho-
racic aorta to relieve aortic insufficiency in 1956. The
first orthotopic transplantation of the aortic valve
was undertaken by Donald Ross in London in 1962
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and independently by Brian Barratt-Boyes in Auck-
land, New Zealand, a few weeks later. Pulmonary and
mitral valves were first used as allografts in subse-
quent years, with the pulmonary autograft procedure
being carried out first in 1967.

After the atomic bomb explosion in Japan that
ended the Second World War, many scientists began
to explore ways of protecting humans from radiation.
The first experiments were done in mice and later in
dogs by E.D. Thomas. As early as 1956, the idea that
bone-marrow transplants might exert a therapeutic
effect against malignancies was proposed by Barnes
and Loutit, who observed an anti-leukaemic effect
of transplanted spleen cells in experimental murine
models. In 1959, the first human bone-marrow trans-
plants gave proof of concept that infusions of bone
marrow could provide haematological reconstitution
in lethally irradiated patients with acute leukaemia.
E.D. Thomas transplanted two patients with advanced
acute lymphoblastic leukaemia with a syngeneic graft
after high-dose total body irradiation; the grafts were
successful but the patients died a few months later
of relapse. G. Mathé administered allogeneic bone
marrow for the treatment of several patients who had
suffered accidental exposure to irradiation, and most
survived with autologous reconstitution. In 1965,
Mathé was the first to describe long-term engraft-
ment of sibling bone marrow, thereby demonstrating
chimerism, tolerance and an anti-leukaemic effect.
Although the transplant itself was successful, the
patient eventually died of varicella with chronic graft
versus host disease (GvHD). In 1970, M. Bortin re-
ported 203 transplants carried out between 1958 and
1968, with only three patients alive at the time of the
report. The major causes of death were graft failure,
GVHD and relapse. After these disappointing results,
few centres persisted and the number of transplants
declined sharply.

Major progress came from the discovery of the
human leucocyte antigen (HLA) system by J. Dausset
and J.J. Van Rood. Selection of HLA-identical sib-
lings as bone-marrow donors diminished the risk of
rejection and GvHD. Using animal models, R. Storb
and E.D. Thomas developed the model of total
body irradiation for conditioning (in dogs) and the
use of methotrexate for GVHD prevention. In mice,
G. Santos showed that the use of cyclophosphamide
could add immune suppression to the myeloablation
of total body irradiation. He was also the first to use
busulfan instead of total body irradiation. In 1988,
the first successful cord blood stem-cell transplant
was done to treat a child with Fanconi’s anaemia with
cells from his healthy HLA-identical sibling (related)
donor. The first unrelated bone-marrow registry was
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established in London in 1973 by Shirley Nolan, whose
son was diagnosed with Wiskott-Aldrich syndrome.
After this first donor recruitment drive, the number
of bone-marrow and peripheral haematopoietic pro-
genitor cell donors has increased all over the world,
with more than 25 million donors now registered, in-
cluding more than 600 ooo cord blood donors [3].

Transplantation of pancreatic islets has been
carried out in humans since 1990 [4]. However, it was
not until 1999 that the first successful transplant of
pancreatic islets, using the so-called Edmonton Pro-
tocol, was undertaken by James Shapiro [5]. Euro-
pean centres became active around the same period,
but their transplant recipients had complications
of type-I diabetes that could not be managed with
insulin injections. The advantage of the Edmonton
Protocol was that it allowed restoration of the finely
tuned regulation of glucose metabolism through ap-
propriate insulin production by transplanted islets. In
2005, the first pancreatic islet transplant from a living
donor - from a 56-year-old woman to her 27-year-old
diabetic daughter - resulted in transplanted cells pro-
ducing insulin within minutes after transplantation.

On 25 July 1978, Louise Brown, the first in vitro
fertilisation (IVF) baby, was born in Oldham, UK [6].
Her birth was the result of the collaborative work
of Patrick Steptoe and Robert Edwards. Since then,
this research area has seen major improvements in
the laboratory - e.g. cryopreservation of gametes and
embryos, intracytoplasmic sperm injection (ICSI) [7],
pre-implantation genetic diagnosis (PGD) [8] and
clinical management (such as improving methods
for ovarian stimulation and embryo culture condi-
tions) — thereby leading to a considerable increase in
the use of ART. To date, more than 5 million babies
have been born worldwide through ART. Data from
the International Committee Monitoring Assisted
Reproductive Technologies (ICMART) show that
around 15 million ART cycles are now performed
globally each year, with around 350 ooo babies born
as a result [9]. This number continues to rise.

European Committee on
Organ Transplantation, the
European Directorate for

the Quality of Medicines &
HealthCare and the Council of
Europe

1.3.

he Council of Europe, based in Strasbourg
(France), is an international organisation that pro-
motes co-operation between all European countries
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in the areas of human rights, democracy, rule of law,
culture and public health. After the 374 Conference of
European Health Ministers on the Ethical, Organisa-
tional and Legislative Aspects of Organ Transplanta-
tion [10], held in Paris in 1987, the Council of Europe
Committee of Experts on the Organisational Aspects
of Co-operation in Organ Transplantation (SP-CTO)
was created. This committee consisted of experts in
different aspects of transplantation: immunologists,
surgeons and physicians, as well as co-ordinators
and representatives from organ-sharing and organ-
procurement organisations. In 2007, the secretariat
responsible for activities related to organs, tissues and
cells was transferred to the European Directorate for
the Quality of Medicines & HealthCare (EDQM) of
the Council of Europe [11], and the newly appointed
CD-P-TO took over as the steering committee [12].
Today, the CD-P-TO is composed of inter-
nationally recognised experts from Council of
Europe member states, observer countries, the Euro-
pean Commission and the WHO, as well as rep-
resentatives from the Committee on Bioethics of
the Council of Europe (DH-BIO) and several non-
governmental organisations. It actively promotes the
non-commercialisation of organ donation, the fight
against organ trafficking, the development of ethical,
quality and safety standards in the field of organs,
tissues and cells, and the transfer of knowledge and
expertise between member states and organisations.

1.4. Recommendations and
regulations in the field
1.4.1. Council of Europe

Within the framework principle of sharing
knowledge through international co-operation, the
Council of Europe has established widely recognised
recommendations and resolutions in the field of
transplantation, covering the ethical, social, scientific
and training aspects of the donation and transplan-
tation of organs, tissues and cells [13]. Whereas agree-
ments and conventions are binding on the states
that ratify them, resolutions and recommendations
are policy statements to governments that propose a
common course of action to be followed.

The Council of Europe Convention for the Pro-
tection of Human Rights and Fundamental Freedoms
(European Treaty Series, No. 5) [14] is an international
treaty to protect human rights and fundamental free-
doms in Europe. It was drafted in 1950 by the then
newly formed Council of Europe and came into force
on 3 September 1953.
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The European Agreement on the Exchange of
Therapeutic Substances of Human Origin (European
Treaty Series, No. 26) [15], signed in Paris on 15 De-
cember 1958, aims to provide mutual assistance with
respect to the supply of therapeutic substances of
human origin.

The European Agreement on the Exchange
of Tissue-Typing Reagents (European Treaty Series,
No. 84) [16], signed in Strasbourg on 17 September
1974, lays the groundwork for development of mutual
assistance in the supply of tissue-typing reagents
and establishment of joint rules between signatory
parties. The signatory parties undertake to make re-
agents available to other parties who are in need of
them, by the most direct route, subject to the condi-
tion that no profit is made on them, that they must
be used solely for medical and scientific purposes
and are free of import duties. The Additional Pro-
tocol (European Treaty Series, No. 89) [17], which was
opened for signature on 24 June 1976 and came into
force on 23 April 1977, provides for the accession of
the European Community to this agreement.

The Oviedo Convention - the Convention
for the Protection of Human Rights and Dignity of
the Human Being with regard to the Application
of Biology and Medicine (European Treaty Series,
No. 164) [18], which was opened for signature on
4 April 1997 and came into force on 1 December 1999 -
is the first legally binding international text designed
to preserve human dignity, fundamental rights and
freedoms, through a series of principles against the
misuse of biological and medical applications. The
convention is inspired by the principle of the primacy
of human beings over the sole interest of science or
society. It lays down a series of principles applying
to medical practice as well as biomedical research,
organ transplantation and genetics. The convention
includes the principle of consent, non-discrimination
on the basis of genetic characteristics, and protection
of private life and access to information. The conven-
tion specifically prohibits any financial gain from the
body and its parts, as such.

This latter convention was extended by an
Additional Protocol to the Convention on Human
Rights and Biomedicine concerning Transplantation
of Organs and Tissues of Human Origin (European
Treaty Series, No. 186) [19], which was opened for sig-
nature on 24 January 2002 in Strasbourg and came
into force on 1 May 2006. This additional protocol
aims to protect the dignity and identity of everyone
and to guarantee, without discrimination, respect
for his/her integrity and other rights and funda-
mental freedoms with regard to the transplantation
of organs and tissues of human origin, thereby es-
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tablishing principles for the protection of donors and
recipients. However, the additional protocol does not
apply to gametes and embryos.

The Council of Europe Convention on Action
against Trafficking in Human Beings (European
Treaty Series, No. 197) [20], which was opened for
signature in Warsaw on 16 May 2005 and came into
force on 1 February 2008, alongside its Explanatory
report, addresses the trafficking of human beings for
the purpose of organ removal.

The Council of Europe/United Nations joint
study on Trafficking in organs, tissues and cells
and trafficking in human beings for the purpose of
the removal of organs [21], presented at the United
Nations headquarters in New York on 13 October
2009, focuses on trafficking in organs, tissues and
cells for the purpose of transplantation. The joint
study made evident that existing criminal-law in-
struments dealing exclusively with trafficking in
human beings (including for the purpose of organ
removal) left loopholes that allowed several unethical
transplant-related activities to persist. This is why the
Council of Europe decided to undertake the task of
drafting a new international legally binding instru-
ment against trafficking in human organs.

The Council of Europe Convention against
Trafficking in Human Organs (European Treaty
Series, No. 216) [22], with its Explanatory Report [23],
adopted by the Committee of Ministers on 9 July
2014, identifies distinct activities that constitute ‘traf-
ficking in human organs’. The central concept is ‘the
illicit removal of organs’, which consists of removal
without the free, informed and specific consent of a
living donor; removal from a deceased donor other
than as authorised under domestic law; removal
when, in exchange, a living donor (or a third party)
has been offered or received a financial gain or com-
parable advantage; or removal from a deceased donor
when a third party has been offered or received a fi-
nancial gain or comparable advantage.

Other major resolutions and recommendations
in the field of tissues and cells include:

o Resolution (78) 29 of the Committee of Min-
isters on Harmonisation of legislations of
member states relating to removal, grafting
and transplantation of human substances [24];
Recommendation No. R (94) 1 of the Com-
mittee of Ministers to member states on human
tissue banks [25];

Recommendation No. R (98) 2 of the Com-
mittee of Ministers to member states on pro-
vision of haematopoietic progenitor cells [26];
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o Recommendation Rec(2004)8 of the Com-
mittee of Ministers to member states on autol-
ogous cord blood banks [27];

Recommendation Rec (2006) 4 of the Com-
mittee of Ministers to member states on re-
search on biological materials of human
origin [28].

Monitoring of practices in member states has
become an evident need for the sake of transparency
and international benchmarking. Keeping this goal
in mind, since 1996 the EDQM/Council of Europe
has published Newsletter Transplant [29], which
is co-ordinated by the Organizacién Nacional de
Trasplantes (ONT) in Spain. This publication sum-
marises comprehensive data (provided by national
focal points designated by governments) on dona-
tion and transplantation activities, management of
waiting lists, organ-donation refusals and author-
ised centres for transplantation activities. Newsletter
Transplant provides information from = 70 countries,
including Council of Europe member states, observer
countries and observer networks (e.g. Iberoamerican
Donation and Network Council on Organ Donation
and Transplantation, Mediterranean Network). The
Newsletter Transplant database is connected with
other international projects on data collection (e.g.
WHO Global Observatory on Organ Donation and
Transplantation, Eurocet database) to avoid duplica-
tion of efforts. Newsletter Transplant has evolved into
a unique official source of information that continues
to inspire policies and strategic plans worldwide.

The Council of Europe also produces other
guidelines, including this 3¢ edition of the Guide to
the quality and safety of tissues and cells for human
application, the 6 edition of the Guide to the quality
and safety of organs for transplantation and the
19'h edition of the Guide to the preparation, use and
quality assurance of blood components.

1.4.2.  World Health Organization

In 1987, the 40t World Health Assembly, con-
cerned about the trade for profit in human organs,
initiated preparation of the first WHO Guiding Prin-
ciples on transplantation, endorsed by the Assembly
in 1991 in resolution WHA 44.25 [30]. These Guiding
Principles have greatly influenced professional codes
and practices, as well as legislation, around the world
for almost two decades. After a consultation that took
several years, on 21 May 2010 the 634 World Health
Assembly adopted resolution WHA 63.22 [31], which
endorsed the updated WHO Guiding Principles on
human cell, tissue and organ transplantation [32]
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and called on WHO member states to implement
these guiding principles, promote voluntary and
unremunerated donation, oppose trafficking and
promote transparent and equitable allocation. It also
urged its members to strengthen oversight, to collect
and publish activity data, including adverse events
and reactions, and to implement globally standard-
ised coding. These WHO guidelines are intended to
provide an orderly, ethical and acceptable framework
for the acquisition and transplantation of human
cells, tissues and organs for therapeutic purposes.

The World Health Assembly adopted reso-
lution WHA 57.18 [33] in 2004, which urged WHO
member states ‘to take measures to protect the
poorest and vulnerable groups from transplant
tourism and the sale of tissues and organs, including
attention to the wider problem of international traf-
ficking in human tissues and organs’. Subsequently,
the Declaration of Istanbul on Organ Trafficking and
Transplant Tourism [34] was adopted in 2008, as an
initiative of The Transplantation Society (TTS) and
the International Society for Nephrology (ISN). The
declaration emphasises that organ trafficking and
transplant tourism should be prohibited because they
violate the principles of equity, justice and respect for
human dignity. The declaration asserts that because
transplant commercialism targets impoverished and
otherwise vulnerable donors, it leads inexorably to
inequity and injustice and should also be prohibited.
Organ trafficking, transplant tourism and transplant
commercialism were defined by the declaration by
providing principles of practice based on those defi-
nitions. The Declaration of Istanbul distinguishes
transplant tourism from travel for transplanta-
tion. Travel for transplantation is the movement of
organs, donors, recipients or transplant professionals
across jurisdictional borders for transplantation
purposes. Travel for transplantation becomes trans-
plant tourism if (1) it involves organ trafficking and/
or transplant commercialism or (2) if the resources
(organs, professionals and transplant centres) devoted
to providing transplants to patients from outside a
country undermine the country’s ability to provide
transplant services for its own population.

Robust bi-directional donor-recipient tracea-
bility is a prerequisite to achieving effective vigilance
and surveillance worldwide. For this reason, Resolu-
tion WHA 63.22 [31] also urged WHO member states
to collaborate in collecting data (including adverse
events and reactions) in addition to implementation
of globally consistent coding systems. The Notify
project was a specific follow-up action that was led
by the WHO to promote the sharing of informa-
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tion on adverse incidents for improving safety and
efficacy [35].

As a result of resolutions WHA 5718 and
WHA 63.22 (which requested that global data on the
practice, safety, quality, efficacy and epidemiology of
transplantations be collected in the WHO member
states that have transplantation programmes), an in-
ternational watchdog on transplantation was set up
as a collaborative initiative between the Spanish ONT
and WHO, and was termed the Global Observatory
on Donation and Transplantation [36]. The universal
availability of these data is recognised as a prerequi-
site for global improvements in demonstrating trans-
parency, equity and compliance, and for monitoring
systems in countries. In addition, the data provided
also help to give an overview of the legal and organ-
isational aspects in very different settings and coun-
tries, which enables the regulating bodies to monitor
transplantation activities.

The WHO has also published two aide-
mémoires specifically on the donation and transplan-
tation of tissues and cells [37, 38].

In recent years, the WHO has been promoting
use of the term ‘medical products of human origin’
(MPHO). This category includes blood, organs,
tissues, bone marrow, cord blood, reproductive cells
and milk derived from humans for therapeutic use.
Use of these MPHO, obtained from living and de-
ceased donors, entails practical, scientific and ethical
considerations.

1.4.3. European Union

1.4.3.1.  EUtissues and cells legislation

Article 168 of the Treaty on the Functioning of
the European Union [39] (previously Article 152 of
the Treaty of Amsterdam) gives the EU a mandate
to establish high quality and safety standards for
substances of human origin, such as blood, organs,
tissues and cells.

Acknowledging that the human application of
tissues and cells is an expanding medical field that
offers important opportunities for the treatment of
disease, the EU aims for a common approach to the
regulation of tissues and cells across Europe.

The EU tissue and cells directives have created
a benchmark for the standards that must be met if
carrying out any activity involving tissues and cells
for human applications, including gametes and
embryos and germinal tissue. The directives also
require that systems be put in place to ensure that all
the tissues and cells used in human applications are
traceable from donors to recipients and vice versa.
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Directive 2004/23/EC [40] of the European
Parliament and of the Council of 31 March 2004
applies to the donation, procurement, testing, pres-
ervation, storage and distribution of human tissues
and cells intended for human use (including repro-
ductive cells used in ART procedures). The directive
introduced obligations on EU member states’ au-
thorities, from supervision of human tissue and cell
procurement and authorising and inspecting tissue
establishments, to ensuring traceability and vigi-
lance and maintaining a publicly accessible register
of national tissue establishments. It also lays down
rules on donor selection and evaluation (e.g. princi-
ples governing tissue and cell donation, consent, data
confidentiality) and quality and safety of tissues and
cells (e.g. quality management, tissue and cell recep-
tion, processing and storage conditions).

Commission Directive 2006/17/EC [41] estab-
lished specific technical requirements for each step
in the human tissue and cell preparation process,
in particular requirements for the procurement of
human tissues and cells, selection criteria for donors
of tissues and cells, laboratory tests required for
donors, tissue and/or cell donation, procurement and
reception procedures at the tissue establishment and
requirements for direct distribution to the recipient
of specific tissues and cells. Directive 2006/17/EC was
amended in 2012 by Commission Directive 2012/39/
EU with regard to certain technical requirements for
the testing of human tissues and cells [42].

Commission Directive 2006/86/EC [43] in-
cludes traceability requirements, notification of
serious adverse reactions and events and certain
technical requirements for the coding, processing,
preservation, storage and distribution of human
tissues and cells.

In 2015, two new Commission directives were
adopted, one an implementing directive on the pro-
cedures for verifying equivalent standards of quality
and safety of imported tissues and cells (Directive
2015/566) [44] and a second one amending Direc-
tive 2006/86/EC, providing detailed requirements
on the coding of human tissues and cells (Directive
2015/565) [45].

Quality and safety standards for human organs
intended for transplantation are laid down in Direc-
tive 2010/53/EU and Commission Implementing Di-
rective 2012/25/EU. These detail the standards and
procedures for information exchange between EU
member states regarding human organs intended for
transplantation [46, 47].

The EU directives dictate that EU member states
must encourage voluntary and unpaid donations of
tissues and cells and must endeavour to ensure that
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the procurement of tissues and cells is carried out on
a non-profit basis. Promotion and publicity activities
in support of the donation of human tissues and cells
with a view to offering or seeking financial gain or
comparable advantage are not allowed. The EU di-
rectives also provide clear mandates for the consent
of donors and the anonymity of all data collected,
and instruct EU member states to adopt measures to
ensure data security and prevent unauthorised mod-
ifications to files and records.

These directives do not cover research using
human tissues and cells (e.g. in vitro research or re-
search using animal models) and do not interfere
with the decisions of EU member states on the use or
non-use of any specific type of human cell, including
embryonic stem cells. Similarly, these directives do
not interfere with provisions of member states de-
fining the legal term ‘person’ or ‘individual’.

The European Commission has supported EU
member states in their efforts to implement EU di-
rectives on tissues and cells by providing funding for
several projects under the Programme of Commu-
nity Action in the Field of Health [48]:

« EQSTB (European Quality System for Tissue
Banking) focused on four main work packages:
(i) identification of the key requirements for
tissue banking; (ii) development of a registry to
support exchange of tissues; (iii) provision of
training programmes, both online and face-to-
face, to fulfil the needs of tissue establishment
professionals, and (iv) development of an audit
model and audit guide for tissue establish-
ments, with recommendations for tissue estab-
lishments and guidance for auditors.

EUSTITE (European Standards and Training
in the Inspection of Tissue Establishments)
[49] developed guidance and training courses
for EU competent authorities on the inspec-
tion of tissue establishments and on vigilance
for tissues and cells used in transplantation
and in assisted reproduction. The guidance
document served as a basis for the guidelines
on implementation of inspection and control
measures in the field of human tissues and cells
included in Commission Decision 2010/453/EU
of 3 August 2010.

POSEIDON (Promoting Optimisation, Safety,
Experience sharing and quality Implemen-
tation for Donation organisation and net-
working in unrelated haematopoietic stem-cell
transplantation in Europe) provided recom-
mendations for improvements in the safety
of unrelated haematopoietic progenitor cell
transplantation, for the optimisation of human
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stem-cell donation policy, and for promoting
equal access to this therapy throughout the EU.
EUROCET [50] is a platform that was funded
initially by the European Commission but
is now maintained by the Italian National
Transplant Centre. It collects and publishes
annual activity data on donation, processing
and human applications of tissues and cells.
However, the Tissue Establishment Registry
has been temporarily suspended in order to
avoid confusion with the official EU Tissue Es-
tablishment Compendium.

EuroGTP (European Good Tissue Practices)
[51] developed a Good tissue practices guide
and personnel training guidelines for tissue
establishments on the recovery, processing and
preservation of tissues to ensure that all tissue
establishments guarantee the highest level of
quality and safety of tissues for human appli-
cation. EuroGTP has provided a crucial basis
for much of the technical content of this Guide.
A strong collaboration between the European
Association of Tissue Banks (EATB), which
will update and maintain the GTPs as their
own standards, and the Council of Europe will
be maintained to ensure consistency and de-
velopment in the light of the most up-to-date
scientific knowledge.

The project SOHO V&S (Vigilance and Sur-
veillance of Substances of Human Origin) [52]
addressed the harmonisation of terminology
and documentation relating to adverse events
and reactions. It aimed to find a consensus on
how information should be exchanged between
EU member states, the European Commission
and third countries to enhance efficient man-
agement of incidents involving cross-border
distribution of tissues and cells. The project
drafted important guidance documents for the
EU competent authorities, on the detection and
investigation of suspected illegal and/or fraud-
ulent activity related to tissues and cells, the
communication and investigation of serious
adverse events and reactions associated with
human tissues and cells, and vigilance and sur-
veillance in the field of assisted reproductive
technologies. The project also prepared a guid-
ance document for healthcare professionals on
vigilance and surveillance of human tissues
and cells. It also provided a training model for
competent authorities in the investigation and
management of vigilance and surveillance of
tissues and cells.
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o The joint action ARTHIQS (Good Practice
on Donation, Collection, Testing, Processing,
Storage and Distribution of Gametes for As-
sisted Reproductive Technologies and Hae-
matopoietic Stem Cells for Transplantation)
[53] was launched in 2014. It is a three-year
project to build institutional and inspection
guidelines for assisted reproductive technolo-
gies as well as guidelines related to the set-up
and regulation of haematopoietic stem-cell
donor follow-up registries and banking of cord
blood.

o The joint action VISTART (Vigilance and In-
spection for the Safety of Transfusion, Assisted
Reproduction and Transplantation) [54] aims
at promoting and facilitating the harmonisa-
tion of inspection, authorisation and vigilance
systems for blood transfusion and tissues and
cells for human application.

« The project EuroGTP-II (Good Tissue Prac-
tices for demonstrating safety and quality
through recipient follow-up) [55] aims at devel-
oping technical guidance to assess the quality
and safety of novel tissue and cell therapies and
demonstrating their efficacy based on recipi-
ents’ outcomes.

« The joint action European Cornea and Cell
Transplant Registry (ECCTR) aims to develop
a common assessment methodology, based on
the three existing European corneal transplant
registries in the Netherlands, Sweden and the
UK, and establish a web-based European reg-
istry to assess and verify the safety, quality and
efficacy of ocular tissue transplantation [56].

These projects have strengthened collaboration
among Health Authorities, and between these Health
Authorities and the professional associations in the
area of tissues and cells for human application, al-
lowing continuous input from field practice into the
regulatory framework.

1.4.3.2. Otherrelevant EU legislation

When human tissues and cells are used in the
manufacture of medicinal products that are either
a gene therapy medicinal product, a somatic cell
therapy medicinal product or a tissue engineered
product, Regulation (EC) No. 1394/2007 of the Euro-
pean Parliament and of the Council on advanced
therapy medicinal products (‘ATMP Regulation’)
applies [57, 58] (see Chapter 26). For such products
derived from human tissues and cells, Directive
2004/23/EC and its implementing directives apply
only to their donation, procurement and testing.
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Clinical trials of medicinal products containing
human tissues and cells must comply with the quality
and safety standards laid down in Directive 2004/23/
EC and its implementing directives, in addition to
the EU legislation on clinical trials [59].

The EU Directives on active implantable
medical devices (90/385/EEC) and on medical devices
(93/42/EEC) are intended to be replaced by a Regula-
tion on Medical Devices. The final text of the regula-
tion was agreed in mid-2016 and final formal adoption
by both the Council and the Parliament is expected
during the first semester 2017. The revised require-
ments include medical devices combined with tissues
and cells and medical devices incorporating non-vi-
able derivatives of human tissues or cells, in par-

ticular human collagen [60].
Directive 95/46/EC on the protection of in-
dividuals with regard to the processing of personal

data and the free movement of such data [61] must
be applied when processing personal data (e.g. data
related to donors and recipients).

Benefits and risks of human
application of tissues and
cells

1.5.

n practice, the decision to transplant any

donor-derived tissues or cells will always be based
on a clinical assessment of the risk versus the benefit
to the patient, taking any alternative potential ther-
apies into consideration. This is because any human
application of tissues and cells carries not only
process-related risks, but donor-related disease trans-
mission risks. The factors influencing the clinical
outcome are complex because there is an interaction

Table 1.1. Most widely used tissues and cells: the benefits for the transplant recipient

Tissues and cells

Function

Benefits for the recipient

Amniotic membrane

Forms the amniotic sac, filled with
amniotic fluid, which surrounds
and protects the foetus; transfers
oxygen and nutrients from mother
to foetus.

Used in burns and wound healing (to reduce surface in-
flammation, scarring and pain in surgical applications), in
certain types of ulcers and in oral, maxillofacial and ocular
surface surgery.

Bones and cartilage

Support the body and protect vital
organs.

Used to repair or stabilise the spine and other bones and
cartilage damaged by degeneration, trauma, cancer or
birth defects; also used in oral surgery and in filling bone
cavities or other areas where bone mass has been lost.

Corneas/eyes

Cornea and sclera together form
the outer coat of the eye: the
cornea is transparent and lets light
into the eye; the white sclera is
opaque.

Indicated for visual problems caused by damage or
deterioration of the front part of the ocular globe; if whole
eyes are donated, the corneas can be used in transplants
for corneal blindness and the sclera can be used for recon-
structive and glaucoma surgery.

Gametes, reproductive
tissues and embryos

Generate a new human being.

Used primarily for the treatment of infertility and to
achieve pregnancy and live birth in single women and
same-sex couples; can be stored to preserve fertility or
even re-establish gonadal function (in the case of repro-
ductive tissues). Assisted reproductive technologies can
also be applied to avoid transmission of some genetic or
infectious diseases.

Fascia

Fibrous tissue that covers muscles.

Used to repair tendons, muscle, ligaments and deformi-
ties.

Haematopoietic progenitor
cells (bone marrow, periph-
eral blood progenitor cells
and cord blood)

Haematopoiesis.

Used for the treatment of haemato-oncologic disorders,
and genetic and autoimmune diseases.

Heart valves

Direct the flow of blood in the
heart.

Used for patients with valve defects, especially in children.

Pancreatic islets

Contain beta cells, which are re-
sponsible for insulin production.

A transplantation method that restores an adequate mass
of insulin-producing beta cells in patients with diabetes.

Pericardium Forms protective lining around the  Used for replacement of dura mater in the brain and for
heart. eye surgery.
Skin Protects the body against injury, Used for the treatment of burns patients, certain types of
infection and dehydration. ulcer, abdominal wall repairs and reconstructive or plastic
surgery.
Tendons Attach muscle to bone. For use in joint injuries.

Veins and arteries

Provide a structure for the flow of
blood through the body.

Replace blood vessels that are damaged by disease,
trauma or prolonged dialysis treatment. Also used in
bypass surgery to re-route blood flow.
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between two different biological systems, namely,
those of the donor and the recipient. Therefore, when
assessing the risk of human application of tissues and
cells, both donor and recipient should be considered.
In both cases, the potential benefits of the transplant
procedure should outweigh the risks. Transparent
communication and good collaboration between
Health Authorities, tissue establishments and clini-
cians treating patients are vitally important in any
donation process.

Some of the most widely used tissues and cells,
and their benefits for transplant recipients, are listed
in Table 1.1.

With regard to the risks associated with the
human application of tissues and cells, Article 6 of
the Additional Protocol to the Convention on human
rights and biomedicine concerning transplantation
of organs and tissues of human origin clearly estab-
lishes that:

all professionals involved in organ or tissue trans-
plantation must take all reasonable measures to
minimise the risks of transmission of any disease
to the recipient and to avoid any action which
might affect the suitability of an organ or tissue for
implantation.

Careful evaluation - of the donor’s medical
case history, travel history, behavioural risks and
history of malignancies — is necessary to keep the risk
of transmission of infections or malignancies to the
recipient as low as possible. These risks are covered
in Chapter 4. Specific criteria regarding tissues and
cells are discussed in detail in the relevant chapters
of Part B of this Guide.

Only tissues and cells recovered, processed,
stored and distributed within well-controlled quality
management systems of donation, processing, storage
and distribution are likely to function satisfacto-
rily and to reach an acceptable level of safety. The
donor-selection criteria and the conditions of pro-
cessing and preservation are crucial parameters that
need to be tightly controlled. Therefore, any organi-
sation involved in these processes should implement
a comprehensive quality management system. Man-
agement commitment and support are essential for
the development, implementation and monitoring of
a quality system to ensure continuous improvement.
All staff should understand the importance of quality
and their role in achieving it consistently.

In summary, human application of tissues
or cells can confer great benefit for a patient, but it
is not without risk. In exceptional cases, donation
of tissues or cells that does not meet all the neces-
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sary safety or quality requirements may be used for
human application for a particular patient. This may
occur, for instance, where the transplant is likely to
be life-saving and alternative options for treatment of
that patient carry a poor prognosis. Similarly, couples
undergoing ART treatments often use gametes that
would not meet selection criteria for non-partner
procedures (e.g. gametes from an infected partner,
low-quality sperm, gametes with a well-known risk
of transmission of a generic disease). Patients con-
templating use of any donated tissues or cells should
discuss the risks and benefits of surgery/therapy with
their surgeon/physician, and make the decision that
is best for them.

Process of donation of tissues
and cells and their application
in humans

1.6.

D onation of tissues and cells and their application
in humans continue to be fast-moving fields.
Such rapid developments bring their own challenges.
These challenges include: control of all crucial tech-
nical activities and services (procurement, trans-
portation, processing, preservation, quality control,
storage) that enable tissues and cells to be removed
from o