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Abstract

As already introduced in Chap. 1, a biobank is a type of biorepository where
biological samples, usually of human nature, are stored for research. Like
described before, the term “biobank™ can be defined as a collection of human
biological samples and related data. These samples and data are systematically
organized for research purposes. While the collection of biospecimens from other
living organisms can also be called a biobank, many prefer to use this term only
for human biospecimens. Both the terms “biobanks” and “biorepositories” are
conceptually compatible. In this chapter, you will learn more about different
classifications of biobanks—for example, biobanks can be classified based on
different approaches, they can also differ in scale, quality, subject matter, and
participants, and some collections can be defined by donor arrangement.
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At the first stage of introducing and comparing different classifications and types of
biobanks, it is necessary to clarify that, from the point of view of biobanks and
biorepositories, “biobank” and “biorepository” are compatible by concepts [1-
5]. The term “center of biological resources” was used for “biobanks” when
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conducting cancer research. Additionally, biobanks are also providers of medical
research services in general; thus, “biobanks” are not only collecting human
biological material, but the term is used in a much wider sense [1, 2, 4-8].

The National Cancer Institute in the United States of America has described the
often-used definition “biorepository” as an especially organized abode or building in
which biological substances, under certain temperature conditions, are stored
[9, 10]. With the same meaning, the term “biobank” was used by further American
and European organizations [10, 11].

A taxonomy of types of biobanks can be made if the systematic interaction of a
biobank with its participants is the basis of the differentiation. Among others, there
are differently typified categories of biorepositories like population-based, disease-
oriented, institution- or clinic-based, biobanks of network projects, moved along by
the course of the host organizations, or national public ones [12—-17].

Biobanks also differ in scale, quality, subject matter, and participants. Some
definitions refer to the ground stage and stage of development of biobanks. There
can be “radically converse opinions over how fixed reputation should be recognized,
formulated, explained, or high-spirited...” [13, 18, 19].

Human biorepositories have a specific classification [20]:

» Tissue type: (tumor and/or other benign tissues, blood, RNA, or DNA, etc.).

e Topic: Planned application or purpose (scientific investigation, therapy like
transplantation (may be also forensics) can be the origin for therapeutic
procedures such as umbilical material, stem cell, also investigation or monitoring
of therapy, etc.) [7, 8, 14].

* Ownership: Universities or other academic institutions and academic groups,
clinics, pharmaceutical companies as well as biotechnology industries,
biobanking networks, or societies (e.g., rare disease biobanks and all others that
have funds, to be able to sustain a biobank). Ownership can be in co-partnership,
public but also private, through area and field borders (proprietorship is some-
times general, or based on performance in company).

The collection can also be defined by donor arrangement (inhabitants: adults,
pregnant women, sick people, newborn, contain limited types and diagnosis)
[19]. They can also be differentiated by the size of collection spread (condition
based on one clinic, cross-sectional in public, state-wide, or in one city).

Gottweis and Zatloukal [16] distinguish four categories of human biobanks:

* Clinical case-controlled biobanks built up with human material of individuals
having given diagnosis and correspondingly healthy controls. A nice example is
the pathology archive. These kinds of “biobanks” are confronted with huge
challenges, as archives such as those initiated in pathologies often do not follow
strict ethical guidelines for scientific usage (e.g., ethical approval or informed
consent).

* Longitudinal population-based biobanks, which monitor a concrete and defined
part of a given group of inhabitants living in a specific region for a long time (e.g.,
the Estonian and UK Biobank).
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Isolated population biobanks, which are characterized by a consistent genetical
basis as well as ecological circumstances for a target population (e.g., the
Icelandic Biobank).

Twin registries are characterized as a collection of human biological material
derived from twins (independently if dizygotic or monozygotic) (e.g., the
GenomEUtwin and the Swedish Twin registry).

Rebulla et al. [21, 22] make the categorization of biobanks more advanced. They

distinguish between six classified types of biobanks:

“Leftover tissue biobanks” collected during clinical pathology diagnostic
procedures

Population biobanks

Twin biobanks

Disease biobanks from patients suffering specific conditions

Organ biobanks

Nonhuman biobanks (e.g., “Primate Brain Bank”)

Currently, a comprehensively acknowledged classification is introduced by

BBMRI [19, 23, 24] that differentiates between two specific categories of
biorepositories:

Population-based biobanks (population-based biorepositories, which are pro-
spectively oriented on the observation (survey) of the usual way of life and
detection of diseases and/or their complications over a long period)
Disease-oriented biobanks (human biological samples such as tissue samples and
corresponding diagnostic data are usually available for biomedical research that
are more complex and clinically relevant)
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