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B iobanks are organized collections of biospecimens
and associated data from large number of individuals

for the purpose of health research. The number of biobanks
has expanded in the genomics era to facilitate analysis of
high-quality biospecimens with associated phenotypic data.
Biobanks support biomarker identification, therapeutic de-
velopment, and evidence-based decision making that ulti-
mately benefit public health.1

Biobanking in low- and middle-income countries (LMICs)
is less developed, with most biobanks in these settings fo-
cusing on specific diseases or populations.2 Human disease is
under-researched in LMICs that carry 90% of the global
disease burden and produce only 10% of the global research
output.3 Only 2% of authors publishing in biobanking are
based in Africa.4 Many African biobanks only store material
temporarily for shipment to higher income countries.5,6

Human Health and Heredity in Africa (H3Africa) was es-
tablished as a pan-African Consortium to study the genetic
basis of diseases with African (and international) relevance. A
mandate of the consortium is capacity development in genetic
research,7,8 and storage of high-quality DNA and other bio-
logical samples is central to accomplishing this mandate.5

Although established biobanks exist outside Africa, rea-
sons exist for establishing African biobanks for African re-
search.9,10 African populations are genetically diverse. Fully
understanding the genetic basis of disease among the dif-
ferent populations, geographically and ethnically, is central
to improving healthcare by identifying new targets for di-
agnosis and therapy. This population-based genetic research
requires resources. Of these, high-quality stored DNA with
associated phenotypic data is one of the most important. In
addition, cultural, ethical, and legal requirements insist that
samples collected from African populations contribute to
those populations’ health needs.11 Certain African countries

have regulations prohibiting storage of biospecimens for
unspecified research, others require separate consent for
storage of samples. Approval may also be required for reuse
or export of samples.12 These requirements mean that clin-
ical researchers must be empowered to design protocols that
will accurately reflect both the planned usage of stored ma-
terial and the local understanding and regulations concerning
consent. Custodianship of samples and phenotypic data often
rests with the participant rather than the researcher. It is
easier to align with national policies when samples remain
on the continent. The H3Africa biorepositories are integrally
involved in the design of storage guidelines and material
transfer agreements in consultation with institutional review
boards, national experts, and community leaders.13

Biobanks in Africa also face some challenges, including
logistical problems, infrastructure requirements, and train-
ing needs. A number of African countries have become
adept at working within these constraints, but, in alignment
with the goals of H3Africa, there has been significant
progress in establishing facilities that meet international
standards. These adapt technologies for storage of genetic
material for the H3Africa project. It often becomes neces-
sary to develop local solutions, for example, hybrid solu-
tions for H3Africa shipment problems. These include
consortium-wide negotiations to ensure that couriers pro-
vide cost-efficient shipping with effective local service,
consideration of alternatives to using dry ice, and commu-
nication modalities to maintain and monitor sample chain-
of-custody. These solutions may inform future development
of biorepositories on the continent and in other LMICs.
Spare capacity could facilitate collaboration with other
stakeholders for current and future genetic research with
high-quality genetic specimens for the African scientists
trained within the H3Africa consortium.14

1Department of Molecular Medicine and Haemotology, University of the Witwatersrand, National Health Laboratory Service,
Johannesburg, South Africa.

2Institute of Human Virology-Nigeria, Abuja, Nigeria.
3University of Maryland, College Park, Maryland.
4Makerere University, Kampala, Uganda.
5Coriell Institute for Medical Research, Abuja, Nigeria.
6National Institutes of Health, Bethesda, Maryland.
7Clinical Laboratory Services, University of the Witwatersrand, Johannesburg, South Africa.

ª Elizabeth Sarah Mayne et al. 2017; Published by Mary Ann Liebert, Inc. This is an Open Access article distributed under the terms of
the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

BIOPRESERVATION AND BIOBANKING
Volume 15, Number 2, 2017
Mary Ann Liebert, Inc.
DOI: 10.1089/bio.2017.0007

93



Finally, it is important that African health needs are ad-
dressed. This is best done with local access to the samples
and local research protocols. Local ownership of samples
and biobanks is key to ensuring sustainability of the bior-
epositories. Ownership of the research generated will ensure
that findings translate into healthcare practices in the local
community, health policies, and regulations.10 Storage of
biological material from patients with rare diseases, found
only in African populations, in addition to large stores of
material from patients with common conditions, which pose
a significant public health risk, and from healthy controls5,15

will enable Africans to participate in global initiatives to
counter health threats.

Biobanks are a significant resource for any research ini-
tiative. They will be fundamental pillars underpinning the
development of world-class research on the African conti-
nent. As the importance of storing genetic material is
highlighted by the outputs already flowing from the clinical
projects in H3Africa, it is hoped that the potential applica-
tions of stored material from basic research to quality as-
surance to informing health policy are recognized by the
stakeholders. Biorepositories must store inclusively, re-
presenting the widely diverse ethnic populations in Africa,
and provide inclusive outputs with long-term benefits for
African and international health. Quality specimens stored
in the H3Africa biorepositories will be a vital resource for
future research to strengthen health systems. The vision of
the H3Africa biorepository flagship project is to map the
path for African biorepositories so that Africans possess the
tools to research and take ownership of their own health.
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