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A multidisciplinary approach to the Biobank concept: 
integrative review

Abstract  Biobanks are multidisciplinary infras-
tructures and, accordingly, this integrative re-
search seeks to bring out the concept of biobank in 
the various sciences that construct and interpret 
it, so as to arrive at a holistic understanding of 
its essential components. This integrative review 
– guided by PRISMA and with quality assessment 
following CASPe – resulted in a selection of 30 
articles. Data were analysed by Aristotelian cate-
gories and the results were interpreted on the com-
plexity paradigm of Edgar Morin. The biobank 
concept was clarified by considering it to be the 
representation of a biological, social and cultural 
phenomenon in which knowledge and practices 
from diverse scientific fields enter into comple-
mentary, antagonistic and ambiguous types of re-
lationship. This network of signification, analysed 
here using categories from Aristotelian philosophy, 
has impacts on the construction of subjectivity 
and forms of socialisation.
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Introduction

Biobanks are infrastructure designed for the 
collection, recording and storage of human and 
non-human biological samples together with the 
related data1-30. Both biobanks and bioreposito-
ries are institutional installations for the system-
atic collection of biological material and data, the 
difference between them being that the former 
intends these for future research and the latter, 
for specific current studies7.

Historically, the development of biobanks 
can be classified into the following stages: a) they 
emerged as public projects linking biological 
samples with related data15,16,18; b) sample collec-
tion, besides becoming massive and systematic, 
was conducted with a view to specific current 
research22; c) collection then targeted specific 
geographical areas, giving rise to population bio-
banks15,19; d) there followed massive, systematic 
collection with a view to future research15; e) 
then massive, systematic collection coupled with 
BigData15; e) massive samples and data which are 
stored and delivered for commercial research20; 
and f) lastly, collaboration between biobanks and 
between the public and private sectors18,22.

Biobanks are decisively important to the life 
and health sciences, because they facilitate both 
basic and clinical research. Such studies include 
prominently: the Framingham Heart Study 
(1948)15,16,18; the AIDS Specimen Bank (1982)22; 
the Avon Study of Parents and Children (AL-
SPAC) and European Longitudinal Study of 
Pregnancy and Childhood (ELSPAC) (1990)15,19; 
the European Prospective Investigation into Can-
cer and Nutrition (1993)15; the Chernobyl Tis-
sue Bank (1998)22; the National Cancer Human 
Biobank (2002)22; the UK Biobank (2005)15; the 
Danish National Biobank (2012)22; and the BB-
MRI-ERIC Expert Centre (2013)18.

Biobanks bring together a multiplicity of 
agents, including researchers, universities, na-
tional and international companies, States and 
international organisations, while the sample 
and data collection, filing and storage activities 
involve practitioners of the life, health, exact and 
social sciences and the humanities. In view of 
these characteristics, a number of studies have 
considered biobanks to involve multi- and inter-
disciplinary endeavours, regarding either their 
object, activity or integration. However, there are 
no reviews that contribute to a multidisciplinary 
construction of the concept.

That given, an integrative review on the sub-
ject is both useful and necessary, because it offers 

wide-ranging information and permits in-depth 
understanding of the biobank concept on the ba-
sis of a multidisciplinary approach that analyses 
and synthesises both its most important charac-
teristics and aspects and those that are open to 
debate, so as to highlight the network or fabric 
of scientific and human knowledge and practices 
that converge in the conceptualisation of the bio-
bank and how these influence the construction of 
its constituent categories.

methods and materials

methods

This integrative literature review investigated 
the biobank concept on a multidisciplinary ap-
proach via Aristotelian categories. An integrative 
review allows the findings of diverse studies and 
types of source to be analysed and synthesised so 
as to provide a broad, holistic understanding of 
a health phenomenon or problem31. This is done 
by a rigorous, systematic, inclusive process of ap-
proximation for the purpose of reducing error 
and bias32. The analysis and synthesis identified 
not only the characteristics of the phenomenon 
or problem, but revealed the gaps in knowledge, 
as well as debatable points, thus helping to clarify 
the issue and support future research. Method-
ologically, it followed the guidelines of the Pre-
ferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA)33.

search strategy

The data bases were searched using the de-
scriptor biobanco/biobank, from 6 March to 5 
May 2019, without Boolean Operators, so as to 
include the largest possible number of studies 
from diverse sciences and thus perform a mul-
tidisciplinary integrative review. The search in-
cluded publications in English, Portuguese and 
Spanish in the following data bases: Medical 
Literature Analysis and Retrieval System On-
line (PubMed-MedLine), Latin American and 
Caribbean Literature in Health Sciences (LI-
LACS), Network of Scientific Journals from Latin 
America and the Caribbean, Spain and Portugal 
(REDALyC), Education Resources Information 
Center (ERIC), PAHO-BIREME Virtual Health 
Library (VHL Regional Portal), WHO Institu-
tional Repository for Information Sharing (IRIS), 
Science Direct, JSTOR, Scientific Electronic Li-
brary Online (SciELO), Digital Repository of the 
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Economic Commission for Latin America and 
the Caribbean (ECLAC Digital Repository), Di-
alnet, World Wide Science and Latindex.

eligibility criteria

The inclusion criteria were: original articles, 
systematic, comprehensive literature reviews, 
editorials and book chapters, published between 
2003 and 2019, in Spanish, English or Portu-
guese, originating in the health, life, exact or so-
cial sciences and humanities, using qualitative or 
mixed methodologies and with open access. It 
was decided to set the cut-off date at 2003, be-
cause that was when UNESCO adopted the In-
ternational Declaration on Human Genetic Data, 
which regulated respect for human dignity in the 
collection, processing, use and storage of human 
genetic data, human proteomic data and bio-
logical samples, resulting in its implementation 
worldwide1,2,6,7,14,15,27. The exclusion criteria were: 
theses, monographs, dissertations and abstracts 
published prior to 2003.

Data extraction

The electronic search of the above data bases 
yielded 1794 publications meeting the inclusion 
criteria. Each document was then reviewed to 
ensure that it matched at least two Aristotelian 
categories, leaving 625. The studies were then re-
viewed again to assure that their content met the 
eligibility criteria, which left 62 documents. At 
this point, a critical reading was made of the doc-
uments (by GS, OC, HA and BR) with the aid of 
the CASPe guides, resulting in a total of 30 pub-
lications. That result was discussed and a consen-
sus arrived at, so that the decisions involved no 
disagreement or stalemate (Figure 1).

Quality assessment

Four authors (GS, OC, HA and BR) per-
formed the assessment by applying the guide to 
critical reading of qualitative studies of the qual-
ity assessment instrument produced by the Crit-
ical Appraisal Skills Programme, CASPe34, then 
discussed the results and arrived at a consensus.

sample size calculation

Given the nature of the study, sample size was 
not calculated, because the selection had to meet 
the eligibility criteria during the search period.

Data synthesis

For data extraction, two standardised forms 
were designed in MS Excel. The first contained 
the criteria year of publication, country of pub-
lication, type of publication, plus the questions 
answered with respect to biobanks. The second 
contained author, place of publication, type of 
research, objectives and findings (Chart 1).

Data analysis

The data were analysed and summarised by 
applying Aristotelian logical categories so as to 
ascertain the attributes and conceptual network 
of the object “biobank”35. Five categories were 
used: definitory, action/teleological, subjective, 
structural and legal. These categories were an-
alysed and applied to biobanks, then later dis-
cussed until a consensus was reached on their 
properties:

1. Definitory or substance category (gener-
ic and specific): this numbers, identifies and 
describes the set of components that generally 
make up biobanks, as well as those features that 
differentiate them, resulting in types of biobank.

2. Action and teleological category: describes 
and classifies the events, acts and processes per-
formed in a biobank and also determines its pur-
pose.

3. Subjective or relational category: identi-
fies the biological, social, economic, political and 
legal subjects that perform actions in biobanks. 
These range from concrete, individual subjects, 
such as donors, patients or authors through to 
collective subjects, such as States, pharmaceuti-
cal corporations, international organisations and 
others.

4. Structural or shape category: identifies the 
set of elements understood as a system that con-
stitute a biobank and characterises their relations, 
endowing them with place, time and hierarchy.

5. Legal of quality category: identifies the so-
cial, ethical and legal norms that determine bio-
banks as regards their object, purpose, structure, 
action and so on.

results

selection of studies 

The result was 30 texts: 18 original arti-
cles1,6,8,12-16,18,20-24,27-30, 4 comprehensive and sys-
tematic review articles4,17,25,26, 2 special articles 
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figure 1. PRISMA selection process for the articles consulted.

Source: Elaborated by the authors. 

Publications meeting

MedLine 949

LILACS 25

REDALyC 61

ERIC 12

BVS 36

IRIS 709

World Wide Science 924

Science Direct 1500

JSTOR 194

SciELO 25

CEPAL 21

DIALNET 63

Latindex 37

n=4556

Studies excluded for title 
reading
n=2762

Studies selected for 
title reading

n=1794

Studies excluded for 
abstract reading

n=1169

Studies selected for 
abstract reading

n=625

Studies selected for 
reading in full

n=62

Studies excluded for 
reading in full

n=563

Studies excluded for  for 
mothodological rigor

n=32

Studies selected for  
methodological rigor

n=30
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or collaborations3,7, 2 editorials5,19, 1 technical 
note10, 1 standards protocol11, 1 current issues ar-
ticle9 and 1 book chapter2.

General characteristics of the studies

The study summarised information pub-
lished in 12 countries and by 3 international 
organisations, as follows: 7 studies from Great 
Britain19-22,24,29,30, 5 from Mexico1-3,5,14, 4 from 
Colombia6,12,18,27, 2 from Switzerland25,26, 2 from 
Spain7,10, 1 from Brazil15, 1 from Germany16, 1 
from Chile23, 1 from Finland4, 1 from Nether-
lands17, 1 from Polonia28, 1 from USA13, 1 from 
WHO8, 1 from PAHO9 and 1 from WHO-
IARC11. By year of publication, there were: 3 from 
201925,28,30, 5 from 20182,4,17,19,26, 3 from 20176,11,22, 
3 from 20163,10,18, 2 from 20158,20, 2 from 20141,5, 
3 from 201315,23,24, 4 from 20129,12,16,27, 1 from 
201014, 1 from 200913, 1 from 200829, 1 from 20077 
and 1 from 200321.

Study quality was evaluated using the quality 
assessment instruments of the Critical Apprais-
al Skills Programme (CASPe)34, which assesses 
three aspects – rigour, credibility and relevance 
– by way of “Yes”, “No” or “Can’t tell” responses 
to 10 questions. The first three questions evaluate 
the objectives, methodology and the relation be-
tween the two and, in the 30 studies selected, the 
answers were “Yes”. Accordingly, the studies were 
evaluated by the other 7 questions, which ad-
dress: participant selection strategies, data collec-
tion techniques, reflexiveness, ethical concerns, 
rigorous data analysis, whether the findings are 
set out clearly and how applicable they are.

As the objective of this review was a multi-
disciplinary approach to the biobank concept 
based on a synthesis of a general approximation 
from various sciences and sources, studies that 
elicited a “No” to some of the questions were 
not excluded36, in the following cases: a) those 
that did not address the participant selection 
question, because most were document-based 
or theoretical qualitative studies, except for two 
that used interviews13,21; b) those that did not ex-
plicitly state their method, although it was im-
plicit in the study process, especially in studies 
originating in the social sciences and humaniti
es1,2,6,10,14,16,19,20,22,23,27,28; c) those that were propos-
als to regulate standards, guidelines or protocols 
which also did not state their method explicitly, 
but used the legislative technique7,11; and d) those 
that were expert opinions or contributions, such 
as special articles, editorials or current affairs 
studies3,5,7,9,19.

Qualitative summary of the findings

The data summary using Aristotelian cate-
gories and their properties yielded the following 
information (Figure 2):

1. Definitory category: 96.57% of the articles 
defined the biobank concept1-26,28-30 and 76.59% 
stated that it was global in nature, by virtue of 
both the activities pursued there and the partic-
ipants involved1-9,11-14,16-18,20-22,24,26,28,30. As regards 
types of biobanks, 23.31% considered that they 
were expert centres that store biological sam-
ples7,11,17,20,21,24,26, but only 13.32% mentioned that 
they were bioinformatics or biostatistics centres 
that store data11,20,21,24.

Seven criteria were found for classifying bio-
banks: by sample or data destination; by sample 
type; by funding model; by level of organisation; 
by administration type; by governance type; and 
by support type. The aspects, characteristics and 
purposes considered varied by the science or au-
thor examining the concept.

2. Action category: the activity of biobanks 
was divided into a biological procedure connect-
ed mainly with the biological samples (96.57%)1-

22,24-30 and a data-related bioinformatics proce-
dure (96.57%)1-22,24-30.

3. Subjective category: the main subjects 
engaged in biobanks were found to be States 
(100%)1-30; universities (96.57%)1-22,24-30; busi-
nesses or the private sector (83.25%)2,4,6,8,10-30; and 
lastly the civil population (49.95%)6,8,11,14,16,17,19-

22,25,27-30. In 96.57% of the data reviewed, biobanks 
displayed mixed integration characterised by 
cooperation among these subjects1-22,24-30. Also, 
the expert centre model involving the public and 
private sectors presupposes collaborative opera-
tion7,11,17,20,21,24,26.

Three problematical practices were found to 
cause debate: difficulty in applying the payback 
principle20,21; biopiracy in emerging or develop-
ing countries8,10,12-14,16,19,21,22,25-28,29; and the clash 
between the individualist view of western knowl-
edge and the communal or community view held 
by the peoples of emerging States where human 
and non-human biological samples tend to be 
collected6,12,13,16,19,28,29.

4. Structural category: 6 elements were found 
to be necessary to the structure of a biobank: a 
governance committee (26.64%)6,7,11,13,15,17,21,27; 
an ethical-legal committee (86.58%)1-3,5-7,10-24,26-

30; a biosafety committee (66.6%)3,6,7,9,11,13-22,26-30; 
a sample access committee (69.93%)3,6,7,9-11,13-

22,26-30; a scientific committee (29.97%)6,7,9,11,15,

16,20,21,26; and a public participation committee 
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(16.65%)11,16,21,22,26. The latter committee is recent 
and is set up for the purpose of responding to the 
need both for bioethics and for more democratic 
biomedical research.

5. Legal and normative category: the main in-
struments applied are those originating in the UN 
(59.94%)1,2,7,8,11-15,17,21-24,26-29; UNESCO (73.26%)1-

3,7-9,11-17,19,21-24,26-29; the WHO (46.62%)3,6,8,11,13,15-

17,19,21,22,26-28; the EU (63.27%)1,7,8,11-14,16,19,21,22,24,26-30; 
HUGO (56.61%)4,7,8,10-14,16-18,20,21,26-28,30; CELS-HU-
GO (49.95%)7,10-14,16-18,20,21,26-28,30; the AMM 
(19.98%)1,8,11,17,21,27; CIWHO (23.31%)11,15,17,21,26,27,30; 
the OECD (29.97%)6,9,11,17,18,20,21,27,28; the WTO 
(16.65%)11,17,21,27,29; and the ISO (33.3%)1,3-

5,10,11,17,24,26-27.
None of the normative instructions were 

applied 100%, mainly because of States’ norma-

tive sovereignty in entering into international 
treaties, i.e., they are free to accede to rights and 
obligations with other States or regional and in-
ternational organisations. This in turn leads to 
normative conflicts which authors propose to 
solve by setting up an international authority and 
introducing global governance1-5,8,10-30.

From the analysis and summary of the cate-
gories and properties that constitute a biobank, it 
can be deduced that it is a complex weave of het-
erogeneous but inseparably associated elements, 
i.e., it is a concept that represents a complex phe-
nomenon37. In this respect, from the standpoint 
of the complexity paradigm (distinction-con-
junction), it is a bio-socio-cultural phenomenon, 
characterised by simultaneous relationships of 
three types: complementary, antagonistic and 

figure 2. Categories and properties of the biobank concept.

Source: Elaborated by the authors.

. Global (1-9, 11-14, 16-18, 20-22, 24, 26, 28, 30)

. Biological samples (7,11, 17, 20,21, 24, 26)
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ambiguous38. These relations stem from the prac-
tices and knowledge of the scientific fields that 
shape biobanks, in the following manner:

- Complementary relations: the fields men-
tioned in the studies that add or contribute 
knowledge or practices to biobanks were Medi-
cine, Biology, Chemistry, Informatics, Law, Polit-
ical Sciences, Economics, Sociology, History and 
Philosophy1-30.

- Antagonistic relations: prominent issues 
raised involving contradictions or oppositions 
between the knowledge and practices of specific 
fields included informed consent for indigenous 
communities or peoples, commercialisation of 
samples and data, private sector participation, 
the principle of benefit payback, unfair distri-
bution of risks and benefits, public participation 
and democratisation, and stigmatisation and dis-
crimination. Regarding Latin America, Asia and 
Africa, the issues were traditional cultural knowl-
edge and expertise, exploitation and technologi-
cal dependence1-6,10,11-30.

- Ambiguous relations: uncertainty and con-
fusion are caused by the plurality of meanings 
attributed to the knowledge or practices of scien-
tific fields. In the case of biobanks, this involved 
three main issues: global governance, applicable 
legal instruments and international certifying 
authority1-5,8,10-30.

This tangle of significations has had an impact 
on how Humanity and the human world are con-
ceived. New problems were pointed up by Philos-
ophy, including the Ontology of Being through 
subjectivity (genetic reductionism, determinism, 
essentialism and fatalism) and Ontology of the 
World (bioartefacts); by Ethics, questioning the 
criteria (utility, justice, law and so on) for setting 
guidelines and determining what is good; and 
lastly, by Political Philosophy, debating State sov-
ereignty and cosmopolitanism and pointing to 
global governance, as well as the problems arising 
from multi- and pluri-culturality.

Discussion

summary of the evidence

Definitory category
From the analysis and systematisation of the 

preceding information, it was possible to iden-
tify recurrent elements, from which the follow-
ing definition was proposed1-26,28-30: a biobank is 
the physical space that houses human samples 
(DNA, RNA, cells, fluids, tissues and organs) and 

non-human (plant and animal) samples, neces-
sarily linked to a virtual space where its data base 
is hosted associating the biological information 
sample (biological data) with donor information 
(patient data), such as clinical history, geograph-
ical location, ethnicity, lifestyle, labour history, 
personality and environment.

The various sciences characterised biobanks 
as, among other things, rational, systematic, not-
for-profit and guided by solidarity (regarding the 
community payback principle). As regards their 
objects and purposes:

- Health sciences emphasised research and ex-
perimentation, personalised medicine, pharma-
cogenetics and others3,5-7,12,13,15,17-21,25,26,30.

- The exact sciences stressed their virtual 
space, data bases and technology4,7,10,12,14,15,26,30.

- The social sciences highlighted the appli-
cable legal norms; human rights and intellectu-
al property rights; regional and global political 
agendas; control, authority and global gover-
nance; social problems, such as stigmatisation or 
discrimination by ethnic origin; economic prob-
lems, such as conflicts of interest; sociological and 
anthropological problems, such as the new forms 
of socialisation processes with regard to bio-ob-
jects; and others1,2,6,7,10,13-15,19,21,23,27-29.

- The humanities pointed to concerns with 
bioethics, philosophy of science and technology, 
ontology, political philosophy, artificial intelli-
gence, biological and technological determinism 
and others1-30.

Also striking was that the meaning of the sci-
entific definitions (discourses and practices) and 
the uses of technology varied by socioeconomic 
group. For example, the private sector directed 
definitions towards pathology, pharmacogenom-
ics, genomic aesthetics, transgenic research in 
plants and animals20,26,28,29, while the public sector 
was oriented towards achieving the public good 
and public health7,9,25 and the social sector moved 
by collective interests22,28 looked to pathologies as-
sociated with specific social groups or connected 
with social struggles16.

From the analysis and systematisation of the 
documents, the following typology of biobanks 
was established1-30:

• By end purpose of the data and information: 
Teaching, experimentation and research; Person-
alised or genomic medicine (prevention, diagno-
sis and treatment of diseases); Epidemiological 
purposes; Criminal and forensic research; Popu-
lation biobanks.

• By sample type: Human, animal and/or 
plant samples; Trunk, tumour, dental and other 
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cells; Cells, fluids, tissues and organs; DNA, RNA, 
proteins; Seeds (Svalbard Global Seed Vault) for 
conservation and biodiversity. 

• By model of funding: Mixed model with 
public, social and/or private participation; Social 
model; Public model.

• By level of organisation: National biobanks 
or networks; Regional networks of biobanks; 
World networks of biobanks; Networks of net-
works of biobanks; Expert centres (Large-scale; 
Large biobanks or consortia of small biobanks; 
Public and private biobanks; Bioinformatics and/
or statistics centres).

• By power arrangement type: Centralised; 
Decentralised.

• By type of governance: Global; Corporate; 
Project; Market; Network; Multilevel; Transversal; 
Intercultural.

• By type of support: Physical; Virtual. 

Action category
The analysis and systematisation identified 

two major types of process1-22,24-30, the first relat-
ing to the biological samples, here termed the Bio-
logical Process, and second, relating to the data ex-
tracted from the samples and the systematisation 
of information, termed the Bioinformatics Process.

The purposes of the Biological Process were to 
preserve, identify, classify and safeguard the sam-
ple and, when appropriate, transfer it in part or 
whole. In this connection, an international en-
deavour is underway to homogenise both tech-
niques and procedures. The stages into which 
the process was divided depend on the type and 
characteristics of the biological material, but gen-
erally speaking they can be considered to be the 
following1-22,24-30:

1) Acceptance of the proposal of informed 
consent by the ethics, expert and biosafety com-
mittees;

2) Explanation of the intervention, its pur-
pose, duration, risks, cost (where appropriate) 
and other characteristics depending on the object 
of the research or treatment;

3) Signing of the informed consent;
4) Application of selection and biosafety pro-

tocols;
5) Procurement and reception of the biolog-

ical sample;
6) Identification and characterisation of the 

biological sample;
7) Chemical, physical or biological processing 

to conserve the biological sample;
8) Storage of the biological sample;
9) Management;

10) Analysis or investigation of the biological 
sample;

11) Report resulting from the analysis or ex-
periment;

12) Assignment or transfer of the biological 
sample in part or whole; and

13) Conservation or destruction of the bio-
logical sample.

The purposes of the Bioinformatics Process 
were to acquire, record, organise, analyse, inter-
pret, store and distribute the biological data or 
information extracted directly from the samples, 
patients or donors and/or authors, which entailed 
producing data bases, algorithms, statistical tools 
and software to permit experimentation in silico 
(simulators, such as digital sequencing). For these 
purposes, biobanks had four 4 protocols, covering 
data base, data base security, catalogue formation 
and data access and sharing. The stages common 
to all biobanks were1-22,24-30:

1) Recording informed consent;
2) Ethics committee and expert committee 

approval of informed consent;
3) Uncoupling of data from the biological 

sample, as required by the analysis or research;
4) Data classification: By data type (text, im-

ages, videos); By data origin (from the sample, 
patient or donor, from experimentation with 
samples, from data analysis etc.); By descriptors 
(of the biobank, sample, analysis or experimenta-
tion, standardised operating procedures);

5) Data coding;
6) Data protection (accessibility);
7) Determination of: Conflicts of interest 

(Conflicts of Interest, COI); Transferrable mate-
rial (Material Transfer Agreement, MTA); Trans-
ferrable data (Data Transfer Agreement, ADT);

8) Sending of the data or data base
9) Reception of other data from authors’ 

analyses and findings or reports produced by the 
donors or patients themselves.

subjective category
Diverse agents intervene in the creation, ad-

ministration and regulation of biobanks, but 
it was a consensus that States1-30 and universi-
ties1-22,24-30 intervene. 

• Mexico: at Universidad de Nuevo León, Uni-
versidad Autónoma de Guerrero, Universidad de 
Guadalajara, Instituto Nacional de Salud, Institu-
to Nacional de Cancerología de México, Instituto 
Nacional de Medicina Genómica, and recently 
the Red Ciencia Forense Ciudadana.

• Brazil: at the Instituto Nacional de Infecto-
logia Evandro Chagas (INI), Fundação Oswaldo 
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Cruz (FIOCRUZ), Sociedade Beneficente Isra-
elita Brasileira, biological materials bank of the 
Hospital Camargo, Serviço de Biobanco de Pato-
logia at the Universidad Federal de Uberlândia, 
Banco Nacional de Tumores e DNA (BNT-IN-
CA), tumor bank of the Hospital de Câncer de 
Barretos, tumor bank of the Instituto do Ceará 
and others.

• Argentina: PoblAr, Laboratorio Eco-epide-
miología (FCEyN, UBA), Instituto de Oncología 
“Angel H. Roffo”, Hospital Italiano de Buenos 
Aires, Museo de Arqueología de Alta Montaña 
de Salta, Hospital de Pediatría “J.P. Garrahan”, 
Hospital de Oncología “María Curie”, Institu-
to de Investigaciones en Ingeniería Genética y 
Biología Molecular (INGEBI), Centro de Edu-
cación Médica e Investigaciones Clínicas “Nor-
berto Quirno”, FLENI and the Hospital Interzon-
al General Agudos Eva Perón en Argentina.

There are national biobank networks, as in 
Spain, and regional networks involving groups 
of States, as in the LatinBanks (Germany, Ar-
gentina, Brazil, Chile, Colombia, Costa Rica, 
Spain, France, Mexico and Portugal)6, the Red de 
Biobancos de América Latina y el Caribe (REB-
LAC)10 and the BBMRI-ERIC in the EU, which 
brings together 19 countries and an international 
agency, WHO-IARC, and has established sharing 
of knowledge and experience11,17 on ethical, legal 
and social issues (ELSI), information technolo-
gies (IT) and quality management (QM).

In the private sector, there are national, inter-
national and even transnational agents that in-
tervene in biobanks. Prominent among these are 
pharmaceutical corporations, such as Hoffman, 
Roche Laboratories, Pfizer, Johnson & John-
son, GlaxoSmithKline, Siemens Healthcare and 
others; genomic medical care firms such as De-
code, Navigenics, 23andMe, Illumina and others; 
banks and insurers in the United Kingdom, Tai-
wan, Korea and China; software firms, such as BC 
Platforms, NorayBio, Alatel, Dataworks, Thermo 
Fisher, LabWare, Krishagni Product, oBiBa and 
CBSR; and practitioners’ associations, such as the 
World Medical Association (WMA), Council for 
International Organisations of Medical Sciences 
(CIOMS) and the Human Genome Organisation 
(HUGO) International10,11,17,19,20,21.

Recently, the EU has promoted the BBM-
RI-ERIC Expert Centre and Trusted Partner as a 
new public-private model for analysing samples 
and generating data in countries of origin under 
internationally standardised conditions. In 2019 
there were two recognised centres: a) in Austria, 
the CBmed gained recognition as an expert cen-

tre linking the public sector with private phar-
maceutical corporations and diagnostic and IT 
centres; and b) the ATMA-EC Platform in Italy, 
which links the public and private sectors, has 
centred on developing a platform to verify and 
validate biomarkers and is improving and expe-
diting communication between academic and 
pharmaceuticals sectors20. Lastly, in Spain, the 
Centro Nacional de Análisis Genómico - Institu-
to de Análisis Genómico (CNAG-CRG) is in the 
process of being recognised as an expert centre 
for its outstanding quality management (ISO 
9001: 2015 certification, ISO 17025: 2017 accred-
itation, Illumina and Agilent Exome Sequencing 
service provider certificates and membership of 
the Roche Sequencing Solutions Technical Certi-
fication Programme)20.

Lastly, the subject essential to the biobank 
process is the human participant from whose 
body a biological sample is taken and who is 
legally entitled to a series of rights guaranteed 
by the declaration of informed consent1-30. For 
proper protection, the competent authority of 
the biobank has to evaluate whether the type of 
informed consent is appropriate to the research. 
The main types of informed consent include 
consent waiver, consent opt out, consent opt 
in (subtypes: specific consent and specific and 
broad consent), broad consent, re-consent and 
dynamic consent7.

Standing in opposition to this individualis-
tic view of Humanity is the historical and com-
munity perspective, from which there emerges a 
collective subject formed from an accumulation 
of individuals who share culture and are thus 
bound together by identity, values, traditions and 
history. In this case, the human rights of peoples 
and communities have been protected by the 
declaration of collective or community informed 
consent6,12,13,16,19,28,29. Note that, in spite of various 
cases (India, Brazil, Kenya, Bolivia, Japan, Malay-
sia, China and others), the form and content of 
collective consent has not been standardised, ex-
cept that it should feature three components: a) 
the collectivity should understand the research; 
b) the authority representing the group should 
give authorisation; and c) the process should 
comprise three stages: prior consent, assent and 
permission11,13,21.

The issues raised in the subjective category 
were, firstly, emerging or developing countries’ 
technological dependence on developed coun-
tries: the countries with most biobanks and 
samples are located geographically in the EU6,8. 
Secondly, the benefit payback principle is not ap-
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plied in emerging or developing countries where 
human and non-human biological samples are 
collected: most of the resources produced return 
to Europe8,20,21. Some of the causes identified 
in countries of Asia, Africa and Latin America8 

were: economic poverty, digital poverty and lack 
of legal regulation of medical research and/or 
patents. Thirdly, biopiracy has been reported in 
these countries8,10,12-14,16,19,21,22,25-28,29. There are two 
senses of biopiracy: the first connected with ob-
taining a biological sample without permission, 
as with genetic samples in China given to foreign 
academics and pharmaceutical corporations, and 
the second relating to illegal access, appropria-
tion, use or exploitation of biological resources 
and/or their derivatives, such as indigenous peo-
ples’ or communities’ knowledge by way of forms 
of intellectual property, such as patents, a situa-
tion that has often occurred in Latin America, as 
well as in Egypt and India8,13,11,19.

structural category
A biobank’s structure refers to its constituent 

elements or components and their relations and 
disposition, i.e., its organic structure, which should 
not be confused with the form of organisation, 
which tends towards global governance (be it pro-
cessual-normative, corporative-managerial, mar-
ket-competition or network) nor with the form of 
funding, which tends to mixed participation.

Biobanks can comprise a diversity of ele-
ments or components, but the data analysis war-
ranted proposing the following committees as 
essential1-30:

• Governance or executive committee – re-
sponsible for setting up the biobank and directing 
it and for establishing the philosophy, objectives 
and action and verification plans6,7,11,13,15,17,21,27.

• Ethics and legal committee – responsible 
for issuing opinions and advice to all the inter-
nal committees so as to guide their activities. Its 
composition is multidisciplinary and its con-
cerns are ethical, legal and political1-3,5-7,10-24,26-30.

• Laboratory safety and/or biosafety commit-
tee – responsible for regulating, overseeing and 
guaranteeing safety in the biobank space by con-
trolling risks3,6,7,9,11,13-22,26-30.

• Sample and data access committee – re-
sponsible for classifying, storing, protecting and 
safeguarding data, information and data bases. It 
also must receive, and decide on the admissibility 
or otherwise of, requests for biological material, 
data or information3,6,7,9-11,13-22,26-30.

• Scientific and/or expert committee – re-
sponsible for advising the biobank’s internal 

constituents in the scientific field, with a view to 
developing biological sample collection strate-
gies or research plans6,7,9,11,15,16,20.21,26.

Note that, in the EU11,16,21,22,26, it is recom-
mended that a public participation committee 
be constituted to learn public opinion with re-
gard to the biobank’s activities, specifically its 
objectives or research projects. That committee 
also engages in scientific publication and na-
tional and/or international public policy activi-
ties, as well as advisory activities. Examples are 
the participation committee of adolescents (UK 
Biobank Ethics and Governance Council, 2009) 
of the Avon Longitudinal Study of Parents and 
Children (ALSPAC) and also the subcommittee 
of the NIH Precision Medicine Initiative Cohort 
Program (2015)11.

Legal category
From the analysis and systematisation of the 

information, three types of legal norms applica-
ble to biobanks emerged. By their content, they 
regulate: a) human rights; b) practices and pro-
cesses by standardisation; and c) private property 
and trade.

Human rights: the main normative instruc-
tions and guidelines that protect life, human dig-
nity and health, internationally and regionally, 
were described in Chart 2.

Standardisation of biological and bioinfor-
matics processes: the main norms for standard-
ising and/or certifying biobank processes orig-
inate from the Human Genome Organisation 
(HUGO)4,7,8,10-14,16-18,20,21,26-28,30, the HUGO Com-
mittee on Ethics, Law and Society (CELS)7,10-

14,16-18,20,21,26-28,30, the World Medical Association 
(WMA)1,8,11,17,21,27 and the Council for Interna-
tional Organisations of Medical Sciences (CI-
OMS)11,15,17,21,26,27,30.

Private property and trade: in biobanks, as-
signment of property rights is rendered complex 
not just by the existence of two levels of legal 
regulation (State and international), but by the 
plurality of elements that converge in biological 
and bioinformatics processes, because on the 
one hand are the donors’ property rights to their 
biological material and the related data and, on 
the other hand, are the intellectual and industrial 
property rights in favour of authors and, where 
appropriate, the public or private institutions 
that finance the research, such as universities and 
pharmaceutical corporations.

The organisations that play a role in reg-
ulating authors’ biobanks are: a) the World In-
tellectual Property Organisation (WIPO)29; b) 
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the Organisation for Economic Cooperation 
and Development (OECD)6,9,11,17,18,20,21,27,28; c) 
the World Trade Organisation (WTO)11,17,21,27,29; 
and d) the International Standards Organisation 
(ISO)1,3-5,10,11,17,24,26,27, to avert technical obstacles 
to trade and facilitate legal harmonisation.

In addition to the foregoing are studies and 
guidelines signed by the WTO, WHO and WIPO 
to regulate intellectual property rights in health, 
to promote access to technologies and innovation 
and to regulate health from three perspectives – 
as part of public law (public health), private law 

Chart 2. International legislation applicable to biobanks.

UN 1,2,7,8,11-15,17,21-24, 

26-29

UNesCO 1-3,7-9,11,15,17,                              

21-24,26-29

WhO 3, 6, 8, 11, 13, 15-17, 

19, 21, 22, 26-28 eU 1, 7, 8, 11-14, 16-19, 21, 22, 24, 26-30

Universal 
Declaration of 
Human Rights 
(1948)

Universal Declaration on 
the Human Genome and 
Human Rights (1997)

Standards and 
operational guidance 
for ethics review 
of health-related 
research with human 
participants (2011)

Convention for the Protection 
of Human Rights and Dignity of 
the Human Being with regard to 
the Application of Biology and 
Medicine: Convention on Human 
Rights and Biomedicine – the 
Oviedo Convention (1997); and its 
4 protocols:
1 Human cloning
2 Transplantation of organs and 
tissues
3 Biomedical research
4 Genetic testing for health 
purposes

Convention on 
Biological Diversity 
(1992)

Declaration on the 
Responsibilities of the 
Present Generations 
Towards Future 
Generations (1997)

Operational guidelines 
for ethics committees 
that review biomedical 
research (2000)

On setting standards of quality 
and safety for the donation, 
procurement, testing, processing, 
preservation, storage and 
distribution of human tissues and 
cells (2004/23/EC)

Declaration on 
Human Cloning 
(2005)

Declaration on Science 
and the Use of Scientific 
Knowledge (1999)

Biorisk management: 
laboratory biosecurity 
guidance (WHO/CDS/
EPR/2006.6)

Principles and Detailed Guidelines 
for Good Clinical Practice as 
regards Investigational Medicinal 
Products for Human Use 
(2005/28/EC)

Principles of 
Medical Ethics 
(1982) General 
Assembly 
Resolution 37/194

Universal Declaration on 
Cultural Diversity (2001)

Resolution R (78) 29 on 
Harmonisation of Legislations 
of Member States Relating 
to Removal, Grafting and 
Transplantation of Human 
Substances

International Declaration 
on Human Genetic Data 
(2003)

Recommendation Rec (94) on 
human tissue banks

Universal Declaration 
on Bioethics and Human 
Rights (2005)

Recommendation Rec (98) on 
provision of haematopoietic 
progenitor cells

International Health 
Regulations (2005)

Recommendation Rec (2004) 8 on 
autologous cord blood banks

Recommendation Rec (2006) 4 on 
research on biological materials of 
human origin

Source: Elaborated by the authors.
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(intellectual property) and mercantile law (trade) 
– resulting in the signing of the Doha Declara-
tion on the TRIPS and public health agreement 
(2001) and the Hong Kong Ministerial Declara-
tion on TRIPS and public health (2005).

Limitations and strong points 

This review has limitations, of course: tem-
poral, language-related, limited open access, geo-
graphical and cultural. It endeavoured to iden-
tify studies originating in a variety of fields of 
knowledge so as to produce a multidisciplinary 
panorama. Despite the best efforts, however, not 
all could be included. The PRISMA criteria guar-
antee a certain quality to the research, while the 
CASPe quality assessment criteria were applied 
to all the selected studies. Nonetheless, in stud-

ies from the social sciences and humanities and 
in the normative projects, methodologies and 
data collection techniques tend to be implicit in 
the article and not to involve participant selec-
tion. Note that, from the search for instruments 
for measuring research quality, the CASPe guide 
proved the best suited to the diversity of sourc-
es and methodologies that the study worked 
with. Risks and possible biases were minimised 
by eliminating the grey literature and by the 
four authors’ (GS, OC, HA and BR) working 
independently. The study’s strengths include its 
originality: as far as is known to the authors and 
in view of the bibliographical search, no studies 
were found to take a multidisciplinary approach 
to biobanks. The findings summarise the general 
and most relevant information from a diversity 
of sciences and, as such, may serve other studies.

Collaborations

RN Guerrero Sotelo: study idea and design; data 
search, analysis and interpretation; article draft-
ing, final review and approval. JE Orellana Cen-
teno: study idea and design; data analysis and 
interpretation. LI Hernández Arzola: participat-
ed in data analysis and interpretation. Critical 
review and approval of draft article. E Balderas 
Ruíz: participated in data analysis and interpreta-
tion. Critical review and approval of draft article.
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