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The issues of tissue donation are rel-
evant for a long time. The trends
of recent decades require the
unification of both the technological
aspects of transplantation and the
assessment of its outcomes, as well
as the terminological consensus
necessary for the legal regulation of
interprofessional collaboration. It is
essential to create national associations
for tissue procurement, regulation
and standardization of all stages of

work with donors and donor tissues,
and assessment of the quality and
safety of tissues, tissue components,
and biomedical products based
on them [1]. These challenges still
remain unresolved that complicates
the processes of tissue donation and
banking in our country [2-4].

The objective is to update terminol-
ogy and establish a unified terminology
standard in the field of tissue donation
and tissue banking.
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Methods and Stages

The stages of formulating a unified
interrater agreement are described
in the first part of the consensus [5].
According to the results of the fourth
stage (face-to-face open discussion
of the proposed wording of new
terminological definitions), the experts
have drawn up an adapted list of terms
presented below.
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Results

The following terms are basic for
understanding the approaches to work-
ing with tissues and their components.

Autograft, or autotransplant (Greek:
autos — own + fransplantatio — transplan-
tation) or autogeneic transplant is a graft
procured by separation from the body
(harvesting) and transplanted within the
same organism, which is both a donor
and a recipient.

Autotransplantation is the trans-
plantation of a part of an organ, tissue,
or individual proteins with a change of
localization within the same organism [6].

Autologous (Greek: autos — self +
logos — mind, word, thought) is an adjec-
tive identifying different objects: cells, tis-
sues, and organs derived from the same
organism [7], including those used for
appropriate transplantation [8]. A simpler
and more understandable definition of
the term is “own” [9).

Autoplasty (Greek: autos — self +
Plastike — sculpting, plastic) is the resto-
ration or replacement of missing, lost,
or injured shape or function of organs
or body parts as a result of congenital
malformations, disease, injury, or sut-
gery with own tissues, organs, or its
fragments [10].

Allograft or allogeneic graft
(Greek: allos — other + genos — genus, oti-
gin; analogue before 1971 was “homo-
graft”) is a graft obtained from a donor
belonging to the same species as a recipi-
ent [11].

Allotransplantation (Greek: allos -
other + transplantatio — transplantation;
synonym — homotransplantation, from
Greek homos — identical + transplanta-
tio — transplantation) is transplantation
of organs and tissues from one person to
another person belonging to the same
biological species (in clinical medicine —
from one person to another) [0].

In the academic literature, isolated
use of the word “allogeneic” is used to
identify an organ, tissue, donot, or recip-
ient belonging to genetically different
organisms of the same species.

Alloplasty (Greek: allos — other +
plastike — sculpting, plasty; alloplastica)
is the replacement of defects or correc-
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tion of deformities with tissues of anoth-
er person [12].

The term is also used as a replace-
ment for the archaic concept of “homo-
plasty,” implying a technique for surgical
replacement of defects, injured tissues, or
human organs with parts made of arti-
ficial substance or tissues and organs of
another person [10]. Within this interpre-
tation, “parts made of artificial substance”
are considered foreign in origin but with-
out species, i.e,, they do not belong to
biological species. In our opinion, this
interpretation is not completely correct
and confuses those who are just getting
familiar with this field. In 1971, the clas-
sification terminology was changed from
‘homoplasty” to “alloplasty,” but the con-
cept’s meaning remained the same.

The terms “allovital” and “allostatic
graft” are of particular interest [12, 13].

Allovital graft is a graft with pre-
served viable cells because of which the
graft survives (e.g. skin, islet cells of the
pancreas, bone marrow).

Allostatic graft is a graft that does
not have cellular structures able for
maintaining metabolism and prolifera-
tion. The term, in fact, is a variant of the
tissue component since cellular struc-
tures have been removed from tissues
[5]. Example: a lyophilized blood vessel.

Xenogeneic (Greek: xenos — for-
eign + genesis — origin; synonym: hetero-
geneous (from Greek heferos — other)):
received from a representative of a bio-
logical species other than the recipient’s
one [6].

Xenograft or xenogeneic graft
(Greek: xenos — foreign + graft; hetero-
graft in the classification prior 1971) is
organs or tissues derived from a donor
and intended for transplantation to a
recipient belonging to a different bio-
logical species (e.g. in human transplan-
tation) [11].

Xenotransplantation (Greek:
xenos — foreign + transplaniatio — trans-
plantation; synonyms: heterotransplanta-
tion, interspecies transplantation): trans-
plantation of organs, tissues, and/or cells
from a donor to a recipient belonging to
various orders or classes (in animal trans-
plantation) [6].
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Thus, the term “xenogeneic” (Greek
xenos — foreign + genesis — origin; syn-
onym - heterogeneous from Greek hei-
eros — other) is used to describe a tissue
graft obtained from a representative of a
biological species other than the recipi-
ent [6].

Xenogeneic tissues derived from
animals act as a source of material for
mechanical functional tissue compo-
nents such as tissue components of heart
valves, tendons, cartilage, and bones.

NB! If grafts with a large number of
cells are used for clinical purposes, with
the exception of autografts, it is impos-
sible to completely exclude the risk of
complications associated with immu-
nogenicity and incompetibility of allo-/
xenografts and/or tissue components.
To prevent an immune response of rejec-
tion of an allo-/xenogeneic graft and/or
a tissue component, antigens must be
removed from the tissue. This section is
not an area of interest or compeltence for
both the tissue bank staff and the authors
of the article and is subject (o a separate
review.

Therefore, the modern interpretation
of the issues of transplantation discussed
above can be summarized concisely by
the following extract: “Biological mate-
rials for the restoration of tissue defects
are divided by origin into autogeneic
(the patients is the donor), allogeneic
(the donor is another person), and xeno-
geneic (the donor is an animal)” [6)].

Important terms that influence the
understanding of the mechanisms of
reparative regeneration when using
tissues and/or tissue components are
also “inductance,” “conductance,” and
“genicity.”

Inductance is the ability of a tissue
or tissue component to induce prolif-
eration and differentiation of resident
pluripotent mesenchymal stem cells of
the surrounding recipient’s tissues with
the formation of progenitor cells and the
development of tissue-specific cells. This
property has been detected in growth
factors.

Conductance is the ability to form a
biological connection between the trans-
planted material and/or tissue compo-
nent and the recipient bed through adhe-
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sion and stimulation of cell migration,
neovasculogenesis, and maintenance of
the proliferation process of various types
of cells in the surrounding tissues. Many
components of the intercellular matrix
of graft tissues have conductive features:
collagen, vitronectin, laminin, etc.

Genicity is the ability to initiate tissue
growth by special viable cells.

The following terms may be men-
tioned as particular examples:

1) osteogenicity is the ability to ini-
tiate the growth of bone tissue by via-
ble osteogeneic (bone-generating) cells
(autobone);

2) histogenesis (Greek: iotég — tis-
sue and yéveoig — formation, develop-
ment): 1. Tissue development, a set of
naturally ongoing processes of the gen-
esis, existence, and restoration of tissues
in animal organisms with their specific
features in different organs; particular
forms of histogenesis are osteogenesis
(formation of bone tissue), chondro-
genesis (formation and development of
cartilage), fibrogenesis (formation and
extension of connective tissue — collagen
fibers). 2. The set of processes of tissue
formation and repair in the course of
individual development (ontogenesis).

The general terms illustrate examples
of materials for the replacement of bone
defects.

Osteoinductive materials are mate-
rials containing biologically active sub-
stances that induce cells of the recipi-
ent’s bed (undifferentiated stem cells
of mesenchymal origin or progenitor
cells of osteoblasts) to differentiate into
osteoblasts.

Osteoconductive materials are
materials serving as a matrix on which
bone is formed in response to the attach-
ment, proliferation, and differentiation
of poorly differentiated cells into osteo-
blasts followed by the appositional for-
mation of bone on their surface.

Osteogenic materials are ones that
contain “viable” host cells able to differ-
entiate into osteoblasts and synthesize
the basic substance of bone tissue. Osteo-
genic materials include autobones or tis-
sue components enriched with autogenic
bone cells. Meanwhile, the concept of

“genic” implies “bone forming” and not
“originating” from a bone.

The whole process of handling donat-
ed tissues can be divided into three main
stages:

1) donation, or the donor stage;

2) tissue storage, processing, and stet-
ilization, or the tissue stage;

3) clinical use, or clinical stage.

Each of these stages is in the area of
responsibility of different professional
associations and regulations [1, 14].

Stages of tissue handling

The donor stage is a stage aimed at
the procurement of donor tissues, includ-
ing evaluation and examination of the
donor and extraction [15].

The evaluation of the donor is part of
the donor stage that includes the study
of available data (medical background,
medical history, diagnosis, cause and
time of death, laboratory test findings,
etc.) and physical examination to deter-
mine indications and contraindications
for the possibility of tissue donation.

The donor examination: laboratory
tests to detect the presence/absence of
such bloodborne pathogens as hepatitis
B and C, the human immunodeficien-
cy virus, and syphilis by PCR and ELISA
(regulations on the examination of blood
donors are used as a basis) [15].

The harvesting of tissues is the pro-
cess of procuring tissue by separating it
from the donor’s body without deterio-
ration of characteristics, performed in
accordance with national acts regulat-
ing the handling of human tissues and
relevant ethical standards [16).

The tissue stage is a set of actions
including all procedures for handling
donor tissues from the moment of trans-
portation, quarantine and modification
of the biomaterial, as well as the preser-
vation and sterilization of tissues or tissue
components with subsequent storage till
their use or disposal [16].

The tissue stage includes performing
all steps of the technological process in
the laboratory or, if required, with the
involvement of third-party organizations
for sterilization using radiation or other
procedures.

Tissue quarantine is a procedure
involving the storage of tissues and/or
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tissue components with a prohibition
on progressing to the next stages of the
technological process until negative
results of examination for blood-borne
infections and bacteriological contami-
nation are obtained, and determining the
possibility of further use of tissues for the
production of grafts, tissue components,
and medical devices.

The quarantine procedure is an effec-
tive and reliable way to fight against the
transmission of such blood-borne infec-
tions as hepatitis B and C, the human
immunodeficiency virus, and syphilis
through biomaterials, as well as to pro-
vide sterility control.

Transportation of donor tissue and/
or its components is an activity associ-
ated with the delivery of tissue and/or
its components from subjects handling
donor tissue and/or its components to
medical, research, and educational orga-
nizations, as well as to organizations that
carry out the manufacturing medicines
and medical products.

Storage is keeping of biomaterials
under certain environmental conditions
(pH, ionic composition, viscosity, and
other properties of storage solutions or
media, as well as at a certain tempera-
ture) and for a certain time for further
distribution and/or use (permanent,
final storage) or during transportation
between different organizations involved
in procurement, processing, and stor-
age of biomaterials [17]. Tissue banks are
professionally engaged in the storage of
biomaterials (bone tissue, umbilical cord
blood, etc.).

Storage of samples (of tissue) is keeping
of tissue samples under certain environ-
mental conditions. Tissue storage can be
either short-term (at intermediate stages
of handling, starting from the extraction
of a sample from a donor) or long-term
(before clinical use). Storage techniques
are chosen depending on properties
(viability, shape preservation, cellular
composition, etc.) that are necessary for
a specific clinical use. All sequences of
tissue storage should be supervised and
recorded to ensure that the necessary
properties of biomaterials are preserved
during storage and to avoid cross-con-
tamination or loss of traceability [17].
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The above options can be summa-
rized as follows.

Storage of donor tissue andy/or its com-
ponents is an activity related to providing
the integrity of tissue and its components,
the availability and protection of donor
tissue and/or its components in order to
preserve their biological properties.

Modification of a biomaterial is a set of
procedures aimed at giving biomaterial
samples target characteristics associated
with processing and storage [17].

Preservation is the process of using
chemicals, changing environmental con-
ditions, or other means during process-
ing to prevent or delay the biological
or physical destruction of tissues and/
or their components [8]. Preservation is
performed by thermal, chemical, radia-
tion, filtration, and other techniques with
proven efficiency. Examples of a preser-
vation technique can be cryopreserva-
tion, which uses ultra-low temperatures
to increase the shelf life of a biomaterial
with its pretreatment by adding cryopro-
tectants [§].

Sterilization is the complete destruction
of microorganisms (including bacteria, fun-
gi, viruses, and prions) and their spores on
various products, surfaces, and specimens.
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Conclusion

An interprofesional consensus of experts
on the systematization and addition of
terms and definitions used in the fields
of tissue donation and tissue banking is
given. This article compensates for the
deficiency and eliminates contradictions

regarding the use of tissue grafts and/
or tissue components in reconstructive
surgery. Unified terminology on the
origin, evaluation of properties, the
main stages of involvement with donor
tissues (1), or the donor stage; storage,
quarantine, transportation, modification,
preservation, and sterilization of tissues
and/or tissue components, or tissue stage
(2), as well as the stage of clinical use (3).

With respect to the continuity of
information accumulation, we consider
this stage of work as intermediate but
extremely crucial for the regulation and
standardization of all stages of handling
donor tissues. In addition, this stage cre-
ates a platform for legal support for the
procurement and transplantation of bio-
logical tissues in general and in recon-
structive surgery in particular.
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