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Abstract: A biobank may be a form of biorepository that stores biological samples (usually

Article History human samples) to be used for diagnostic/ research purpose. Biobank became a key
i‘éiﬁ"@gﬂ éi-éi-gggg resource, supporting many varieties of up to date research like genomics and personalized
PuinFs)he d- 09.01.2021 mepllcme since 1_990. A Blobank_ actsas a basement with the ela_borated de_talled information
which are associated with the individuals from whom biological materials are collected.

Journal homepage: Establishment of assorted Biobank, the provision of human tissues/blood samples for
https://www.easpublisher.com translational research has been increased, which successively help in validation and
standardization of diagnostic, prognostic and therapeutic predictive biomarkers. Biobank can

Quick Response Code be used for several research purposes like, in Cell and biological science, Blood Center,

™ Pathology, Genetics, Bioengineering, Cryobiology and Bioinformatics. Biobanking helps in
molecular profiling of samples. This review has emphasized on description of biobank, to
grasp differing types, collection, storage, retrieval, ethical issues, applications, functionality
of Biobanking in India and its limitations.
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safely nut never own them. And a depositor is absolving
INTRODUCTION to withdraw his/her assets anytime. Similarly, a biobank
may be a facility for safekeeping and storage of
biological specimens for research. Biobank collect,
process, store and distribute biological material and
related data to research organizations. These
“biospecimens” and data are employed by scientists to
. . . L find out more about human diseases, their causes and
information regarding the individuals from whom effects are applied to develop better prevention

biological .materials are ?O.IIGCted' Estab!ishment of measures, better diagnostic tests and better therapies
assorted Biobank, the provision of human tissues/blood [1]. By definition: a service whereby biological

samples for translational research has been increased, materials are human sample, like tissue, blood, body

which .sug:cesswely _heIp N valldatlo_n and fluids etc., and also the data is any information,
standardlgatlon . O.f d!agnostlc, prognostic and including medical information regarding the donor of
therapeutic predictive biomarkers. Biobanks can be that sample are collected, stored, processed and
uged for several research purposes like, in Cell gnd distributed for the aim ofl researc,h project and/or
bl_ology_, BIOOd Center, Pathology,_ Genetics, medical treatment. It encloses the placement still
Bioengineering, C_:ryoblology and_ _Blomformatlcs. because the full range of procedures involved during
Blc_)bank!ng helps in m_olecular prof_|I|r]g of sqmples. this operation [2-7]. Biobanks are established within a
This review has emphasized on description of biobank, Institution, medical colleges, research laboratories,

tct)hgralsp dlfferlngl_klntc_is, coi!lecttl_on, Isftéora%ek,)_rebtrlell/ql, pharmaceutical and biotechnology companies. They
ethical 1Ssues, applications, functionality of biobank in will even be stand-alone organizations, including

¥ng.la.3“d| limitations. (f ‘ba.nkh could be a plafce W;lere independent companies that may provide biobanking
individuals or groups deposit their own assets Tor short- services and access to samples as a service to the

or long-term periods. The individual think that bank research community or patients. There are multiple
will be held responsible and take care of their things unty patients. uitip

A biobank may be a style of biorepository that
stores biological samples (usually human samples) to be
used for diagnostic/ research purpose. Biobank became
a key resource, supporting many sorts of latest research
like genomics and personalized medicine since 1990. A
Biobank acts as a crypt with intricate detailed
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designs in line with different possible goals. Briefly,
human sample-related biobanks include three major
types: Human biobank classification relies on: Tissue
type (tumor tissue, cells, blood, DNA or RNA),
Purpose/intended use (research, forensics,
transplantation, source for therapeutics, e.g., umbilical
blood, vegetative cell biobanks for individual or
community use, or diagnostics) & ownership (academic
and research institutions, hospitals, biotechnology and
pharmaceutical companies or government run).

Currently, the widely accepted classification
comes from the pan-European Biobanking and
Biomolecular  Resources Research Infrastructure
(BBMRI):

Population oriented biobanks: The main aim is to
make biobankers population identity and susceptibility.
It will start from the DNA of various different healthy
individual donors representing from different countries,
region, and ethnic cohort.

Disease-oriented biobanks for epidemiology: These
are involved mainly in targeting biomarkers of
exposure, uses large sample size, usually they follow a
healthy exposed cohort/ case- control study and that
may include germ line DNA studying also or serum
markers and enormous amounts of specifically designed
and picked up data.

Disease-oriented general biobanks (e.g. tumor
banks): The main aim of them is to keep in touch with
the biomarkers of the particular disease through sample
collection and derivatives (DNA/RNA/Proteins) mostly
they will be in association with clinical trials or clinical
data. The amount of clinical data linked to the sample
determinate the provision and biological value of the
sample [8].

Genesis of Biobanking

In 1996, Loft and Poulsen were the primary to
use the word “biobank™, a paper investigating the role
of oxidative DNA damage as an independent risk
consider cancer, to work out the use of human
biological material [9]. Since that point the biobanking
has grown and improved within the medical research.
Much of this progress occurred following the arrival of
genomics, transcriptomics, proteomics, metabolomics
then the power to develop large electronic databases
that store huge amounts of information (big data)
associated with patient clinics [10].

Biobanks can be defined according to
Organization for Economic  Cooperation and
Development as the structured resources which can be
used for all type of genetic research which includes
human biological materials and/or the individual
information generated from genetic analysis and
associated information.

The European Commission had published a
comprehensive document which highlighting the most
role of a biobank: (i) to gather and store biosamples
which are annotated with medical data and sometimes
epidemiological data; (ii) not consider collection
projects static but continuous or long term; (iii) to
follow with current and/or future research projects at
the time of specimen collection; (iv) to use coding or to
assure the donors privacy, together with that a re-
identifiable process for particular conditions where
clinically regarded information becomes known and can
also be provided to the patients and (v) to include
established governance structures and procedures (e.g.,
consent) that protect donors rights and stakeholder
interests [11].

Aim and Goals of a Biobank

A human biobank aims to build a central
resource that can support research intended to better
understand human diseases. Goals of the biobanks are:
Creating a collection of samples from different sources,
conducting research on the collected samples,
facilitating the transfer of knowledge and ensuring
sample quality, quantity, and representativeness.

Role of Biobanking Towards Healthcare

Directly involving patients and therefore the
public in shaping both the organization and delivery of
healthcare services is central to current health reform
agendas round the world either a “rights-based” or a
“regulatory” approach to healthcare [12].

In 2010, Biological and Biomolecular
Resource Infrastructure (BBMRI) individuals who were
representatives of the stakeholders’ forum produced a
“consultation document which on patient perspectives”
which was subsequently endorsed by variety of major
pan- European patient organizations. This document
explains the related principles laid down in European
and international instruments that has the patients
participation who are involved within the networking of
biobanking activities.

There are mainly three key principles which
are highlighted for governing the active involvement of
patients and also the organizations in biobanking
activities, which incorporates Inclusion, Commitment,
and Communication. Translating these key principles
into practice involves:

e Inclusion of patients and patient organizations
as partners within the attempt, especially
within the areas of communication, advocacy
and recruitment (e.g. information to potential
donors, preparation of consent forms).

e When establishing sample, tissue and
databanks, the experience, knowledge and
expertise of patients, families and care takers
should be considered.
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e Taking note of patients’ voices/expectations
on research needs from their experience from
participating in biobanking as donors.

e Regular, general and reasonable feedback to
patients regarding use, sharing and transfer of
samples [13]. The chronological development
of biobanks over these years as follows:

e Academic/university-based repositories,
developed exclusively for specific projects
and research requirement

Biobanking concept in India

Institutional/government-based biobanks that
hold greater numbers of samples for wider
research purposes Commercial biorepositories

e Population-based  biobanks, that holds
samples from a broad population who might
or won't have a particular disease

e Virtual biobanks that hold no physical
specimens but offer location and retrieval
services for samples held globally or
nationally [14].
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Fig-1: Biobanking concept in India

In the context of India (Fig-1) the ICMR
guidelines of 2006 define biobank as “a collection of
resources which can be accessed to retrieve human
biological material and data” [15]. Because there could
be a increasing scope for the research mainly on the
stored biosamples, but the ICMR guideline should also
include “non — genetic users” of biobanks. This may
end in additional clarity for researchers on the moral
guidelines to follow [16].

Components of Biobanking

e Biological material handling:  Includes
biospecimen  collection,  storage, and
distribution.

e Direction system: which consists of the
individuals who are involved as donors, so it
maintains all the donor related information like
patient consent, history, patient life style and
demographic information?

Types of Samples Collected in Biobanks

Blood, serum, plasma, RBC, white blood cells,
DNA, RNA, proteins, cell lines, urine, hormone
secretions, bodily fluids, buffy coat are types of samples
generally collected in Biobanks.

Evolution of Biobanking
Cell Line Biobanking

In 1951 the cell line history started at Johns
Hopkins Hospital, this biobanking started with the
generation of the HeLa cell line, where the medical staff
obtained the primary neoplastic cell line from a patient
named Henrietta Lacks (HeLa). The Cancer cells was

taken without her consent after the surgery and the cells
were cultured within the lab using an experimental
approach that made the cells immortal, thereby
achieving an in vitro cancer model system for the first
time for the research purpose [17].

The first was the American Type Culture
Collection (ATCC) that was established with the aim of
providing certified model systems to the scientific
community and major cell line repositories include: (i)
the ATCC (USA), (ii) the Leibniz-Institute DSMZ
(Deutsche Sammlung von Mikroorganismen und
Zellkulturen); (iii) the European Collection of Cell
Cultures (ECACC); (iv) the Japanese Cancer Research
Resources Bank (JCRB); RIKEN BioResource Center
(Japan); and (v) the Korean Cell Line Bank (KCLB).

Specimen Biobanking

The university based repositories are first
specimen biobanks which are started for the precise
research projects. These are established by the
researchers which also had the access for the patient
populations who has taken the benefits of the provision
of “left over" aliquots are done and stored for the
immediate and future uses. Samples were stored in one
or some freezers, and associated data were recorded in
an exceedingly laboratory notebook or basic database
[18].

One among the famous case is that the
development of the trastuzumab antibody (Herceptin).
Which Started from the evaluation of tumor specimens
which are stored at National Cancer Institute’s
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Cooperative carcinoma Tissue Resource, which became
jointly of the drugs effectively wont to treat specific
subtypes of carcinoma [19]. Recently, biobanks played
a critical role within the development of Cancer
Genome Atlas (TCGA), a publicly funded project that
aims to make a comprehensive “atlas” of cancer
genomic profiles by cataloguing major cancer-causing
genomic alterations [20].

Qualification of Biosamples

Qualification is that the process won’t to verify
the standard of biospecimens collected into a biobank.
There are mainly two approaches for qualification of
biosamples: the primary approach is that the collection
of biosamples by avoiding the pre analytical errors [21].
The second approach refers to the reconsideration of the
sample collections with appropriate internal control and
qualification of the sample or quality stratification. The
term “sample qualification” refers to the examination
and validation of one biospecimen or a group on the
premise of objective analytical parameters. “Quality
stratification” defined as the process of classifying and
examining biospecimens in different categories like
specific in vivo parameters (e.g., protein content) or ex
vivo pre-analytical conditions (e.g., pre-centrifugation
conditions) [22].

Tissue/Cells Biobanking

Fresh or frozen tissue tends to possess much
better-quality DNA and RNA than formalin-fixed
tissue, therefore fresh or frozen tissue is that the most
appropriate sample for whole-genome amplification,
whole-genome sequencing, and cDNA microarray
analysis . Keeping the tissue at a chilly temperature
immediately after surgery may be the correct thanks to
ensure good specimen and, consequently, an extra step
for standardization. Today, the quality temperature for
storage of tissues and cells are between -80°C and
150°C. Ultra-low temperatures preserve the integrity of
proteins, DNA, RNA, and cellular components, whether
or not the range of storage temperature doesn't
guarantee the soundness of each specimen type. A
temperature of -80 °C is now the quality for preserving
human tissues/cells, whether or not some authors
recommend nitrogen, particularly the vapor phase stage
(-150 °C) over the liquid phase (-196 °C) thanks to the
danger of contamination by floating tissue fragments
[23].

Blood Biobanking

If plasma is straight away separated from
blood protein integrity is nice, while an optimal quality
of extracted DNA from white vegetative cell blood
samples is processed after 24 h at 4 °C. The optimal
temperature for blood component storage varies
counting on the particular analyte, marker, or molecule
of interest. Generally, low (-20°C) and ultra-low
temperature (-80°C) for short- and long-term storage,
respectively, are the optimal conditions for maintaining

the integrity and stability of each blood component
[24].

DNA/RNA Biobanking

DNA/RNA Biobanking: Molecular analysis is
basically depends on the sample
collection/extraction/storage quality of DNA and RNA
molecules. A fresh frozen sample will be good for the
RNA extraction as these genetic materials are reduced
in FFPE tissue to cross link between nucleic acid and
induced by formalin and the time interval between
tissue resection and fixation. For good RNA quality,
samples should be stored at -80 °C without repeated
freeze—thaw cycles. DNA is more stable than RNA and
can be kept at 4 °C for several weeks. A long gap
between sample collection and DNA extraction can
cause reduced DNA yield and integrity also, so for that
reason the sample should be kept or stored in the -800C
if the extraction can not be done immediately soon after
the sample collection.

Sample Collection, Processing and Storage

There are many different types of Biobanks
based on population or disease oriented and
epidemiology, translational, pharmaceutical research.
They will contain data and samples from family studies,
patients with a particular disease, clinical trials of recent
interventions, or they'll be a component of large-scale
epidemiologic collections. Inevitably, data and samples
are collected under various conditions and standards
and for various purposes. Given the challenges of
knowledge collection and sample storage within
studies, there has been little standardization across
biobanks. variety of international initiatives to provide
guidance and protocols were recently developed to
pander to the present issue [25]. One of the main aim is
to make standardized procedure and harmonization to
make the facilities for sharing the data among different
resources, therefore it increases the effective sample
size, statistical power, especially in case rare diseases
[26]. Quality programs should be implemented to
attenuate the impact of variability on the integrity of the
samples and, where possible, consideration should
incline to future proofing the gathering. during this
context, in 2014, the ISO/Technical Committee (TC)
2761/ unit (WG) 2 Biobanks and Bioresources was
formed to ‘‘elaborate a package of International
Standards within the Biobanking field, which includes
all the type of samples like human, animal, plant, and
microorganism for the research and development, but
excluding some therapeutic products.”” The ISO/DIS
20387 was intended to be applicable to “all the
organizations performing biobanking activities, which
incorporates biobanking of human, animal, plant and
microorganism resources for the research and
development. Which provides the gathering of sample
to establish the biobanks to demonstrate the biobanking
entities to control competently and are able to provide
biological resources (biological material and data
associated with that) of appropriate quality.” These
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requirements include the individual competence,
method validation, and QC to verify that biological
material and data collections are of appropriate quality.
The main goal of biobanking is to establish and run
good qualitycontrolled storage facilities and the
infrastructures which are required to establish or enable
the future biomedical research. A proposed workflow
model for the gathering, storage, and distribution of
biological specimens in biobanking is displayed in Fig-
2. Briefly, biological specimens are accepted and coded,
and recorded on appropriate management software
together with corresponding clinical information from
patients. Successively, most of the times for sample
aliquoting (preferably micro-aliquoting) robotic process
automation (Fig-2A) used before storing the sample at
low (- 80 °C) or ultralow (liquid nitrogen vapor phase, -
150 °C) temperature (Fig-2B). The biobank software
program should be ready to manage biological samples
and related information (Fig-2C).

To satisfy this purpose, it should have three
basics features: (i) biological specimen management
(consent management; nonconformity management; and
biological resource history associated with patients,
samples, aliquots, derivatives, storage, and request
management); (ii) sample traceability (follow-up for
sample requests, annotation of sample collections which
are linked to patient files that includes clinical history,
genetic information, imaging data; and (iii)
interoperability: interfacing  with  temperature
monitoring systems, interface with the
hospital/laboratory to urge further clinical data).
Finally, the appliance of a cloth transfer agreement
regulates biomaterials transfer between biobanks and
recipients (research groups internal or external to the
biobank infrastructure) to need care of specific quality
and traceability standards for the samples [27].

LIQUID NITROGEN
STORAGE -140°C
USERS

C *INTERNAL
RESEARCHERS

* EXTERNAL
RESEARCHERS

SOFTWARE MANAGEMENT BIOBANK SAMPLE
BIOLOGICAL SAMPLE
RETRIVAL SHARING

Fig-2: Hypothetical workflow model for collection, storage and distribution of samples in biobanking

A) Displays an example of automation of
biological sample aliquoting.

B) Shows a storage unit where biosamples can be
stored in mechanical freezers or liquid nitrogen
storage device.

C) Displays the phases needed for samples
sharing. A software management is needed for
samples retrieval and an approved material
transfer agreement (MTA) in case of both
internal and external users before samples
transferring.

Ethical Guidelines

In 2006, to deal with the end result of ethical
issues which are associated with the usage of human
biospecimens for research, the Council of Europe
adopted the advice of the Committee of Ministers to
Member States on Research on Biological Material of
Human Origin in 2006 so updated them in 2016 [28].
Among the provisions of the advice are exact protocols
for storing, accessing, using, and transferring specimens
and independent oversight of every collection, further
as requirements for consent. Governance, guided by
transparency and accountability, is a very important
theme of the revised recommendation. The planet
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Medical Association (WMA) also weighed in with
guidelines for biobanks in 2016 by issuing the WMA
Declaration of Taipei on Ethical Considerations
regarding health databases and biobanks [29].

This guideline only applies to identifiable
specimens. Among the provisions of the declaration
may be a very narrow provision for waiver of consent to
be used of identifiable specimens, that is, only where
there's a “‘clearly identified, serious, and immediate
threat where anonymous data won't suffice.”’ just like
the Council of Europe Recommendation, governance is
a very important theme, with a specific paragraph
associated with governance mechanisms supported
transparency, engagement, and accountability.

Ethical Considerations

Consent of the donor must be freely given, to
be specific, per purpose, to be told, has to be an
unambiguous indication, Consent is an act: it must
incline by an announcement or by a transparent act, to
be distinguishable from other matters; The request for
consent must be in clear and in plain language.

Data Protection

Ability to trace back the identity the donor is a
difficulty where the samples don't seem to be
anonymized. Various methods by which the
information may be coded: Direct identification —
Coded - identifiable data is physically separated from
the private data but the procurer of the sample has
access to the code — encrypted - third party persons

transform the code into variety of characters, thus
identifiable by third party — Anonymized - connection
between the code and therefore the identifiable data is
totally lost — Anonymous - samples were donated
during a completely anonymous form - no personal
identifier data.

Regulations

On the regulatory front, concerns about
privacy in health records, furthermore as other privacy
concerns, led to new privacy rules during the past 15
years, both within the us and in Europe. In 2000, the
U.S. Department of Health and Human Services (HHS)
published the insurance Portability and Accountability
Act (HIPAA) Privacy Rule, followed by modifications
to the HIPAA Privacy rule out 2002 [30]. The Rule
generally requires authorization from a personal for the
utilization and disclosure of their individually
identifiable health information, although there are some
exceptions if certain conditions are met. variety of
important changes were made to the Privacy rule out
2013 to scale back the burdens on research [31]. These
changes include clarification that an authorization for
the future use of individual identifiable health
information which needn't to be studied specifically.
Other changes include a general restricted on the sale of
“‘protected health information’” without particular
patient authorization, although an inexpensive
compensation for the value of processing the data is
permissible. Various biobanks and types of biobanks
have been depicted in Table 1 and 2.

Table-1: Biobanks in India

Biobank Place
National Bureau of Animal Genetic Resources Haryana
National Bureau of Plant Genetic Resources Pusa
National Bureau of Fish Genetic Resources Lucknow
National Bureau of Agriculturally Important Microorganisms Uttar Pradesh
National Bureau of Agricultural Insect Resources, Bengaluru
National Centre For Cell Science Pune

Tata Translational Cancer Research Centre Biobank Kolkata
National Cancer Tissue Biobank IIT Madras
Advanced Centre for Treatment, Research and Education in Cancer Mumbai
CSIR- Institute of Microbial Technology Mysore
National Institute of Mental Health and Neurosciences Bengaluru
National JALMA Institute for Leprosy and Other Mycobacterial Diseases | Agra
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Table-2: Biobank types and websites [32]

Name of Bank

Biobank Type

Website

Adolescent & Young Adult

Disease-specific

http://www.ohsu.edu/xd/health/services/cancer/outreach-

Biorepository Biobank programs/programmatic-outreach/how-is-young-adult-cancer-unig.cfm
Australia- Breast Cancer Bank Disease-specific http://www.abctb.org.au/abctbNew?2/AboutUs.aspx
biobank

Cancer Human Biobank -
caHUB

NCI sponsored
national biobank

http://cahub.cancer.gov/

Cincinnati Biobank

Pediatric biobank

http://www.cincinnatichildrens.org/research/cores/biobank/default/

Coriell Cell Repositories

Cell culture biobank

http://ccr.coriell.org

Danish National Biobank

Population based
biobank

http://www.biobankdenmark.dk/

Duke Institute for Genome

Sciences & Policy Biospecimen

Repository

Centralized biobank
for Duke University
Investigators

http://www.genome.duke.edu/cores/biorepository

Estonian Biobank

Population based

http://www.itfom.eu/partners/associate-partners/18-associate-

biobank partners/198-estonian-genome-center-university-of-tartu-estonia
Kaiser Permanente Research Kaiser member based http://www.dor.kaiser.org/external/DORExternal/rpgeh/index.aspx
Program on Genes, biobank

Environment, and Health

(RPGEH)
Northwest Biobank at Kaiser Partnership between http://www.ohsu.edu/xd/research/centers-institutes/octri/funding/nw-
Permanente Oregon Health & biobank.cfm

Science University and
the Kaiser Permanente
Center

Sera Care Life Sciences Commercial biobank

http://www.seracarecatalog.com/default.aspx

Specimen Central Virtual biobank

http://specimencentral.com/about-us.aspx

Tissue Solutions Virtual bobank

http://www.tissue-solutions.com/

Tumor Tissue Repository Cancer biobank

http://www.bccrc.ca/dept/ttr

UCSF AIDS & Cancer Disease- specific

http://acsr.ucsf.edu/

Resource biobank

UCSF AIDS Specimen Bank Disease-specific http://ari.ucsf.edu/programs/asb.aspx
biobank

UK Biobank Population based http://www.ukbiobank.ac.uk/
biobank

Centralized biobank
for Univ. of Minn.
Investigators

Univ. of Minnesota Tissue
Procurement Facility

http://www.bionet.umn.edu/tpf/hone.html

Biobank Taxonomy

There are different types of biobanks. Watson
and Barnes had stressed the importance of classification
biobanks. Mainly, population based biobanks, disease-
oriented biobanks genetic or DNA/RNA based
biobanks, tissue versus multiple specimen type, project-
oriented commercial type and virtual biobanks.

In fact, from past few years the cord blood
biobanking becoming popular and also it make sure that
the cord blood collection will be registered with Central
drug standard control organization (CDSCO), but no
data are available on them. Based on the diversity of
medical and health research institutions in India, it is
important to build up many more organizations for
collecting all types of biomaterials. Recently, the
Department of Science and Technology has sponsored a
cancer tissue biobank at IIT Madras in the Department
of Biotechnology. Still it is not functioning, but it can
be considered as the presence of the cancer institute and
other hospitals offering oncology treatment in South
India, particularly in Madras, this is the one of the well-
known biobank established as the specialized biobanks

with different types of samples which are related to
cancer.

Ownership of Biological Material

Ownership of biological material most of the
research biobanks will collect the samples and data of
which can be of human origin for his or her research. In
many literature about the ownership of the biological
samples has been discussed, is one among the foremost
issue which is unsolved. This argument includes legal
and ethical issues in biobanking and also those are
involved in the biobanking like patients/subject,
institutional infrastructures and researcher/clinicians
should be considered. ranging from the worldwide-
recognized concept that nobody can own another
person, as this is able to constitute slavery and violate
article 4 of the Universal Declaration of Human Rights
[33], many of the biobanks have agreed to be custodians
rather than being the owners of biological samples [34].
This statement is in line thereupon of International
Agency for Research on Cancer (IARC) declaring, as a
general rule, “There is no ownership of biosamples
exists, and also the biobank should assign ownership or

© East African Scholars Publisher, Kenya

7



http://www.ohsu.edu/xd/health/services/cancer/outreach-programs/programmatic-outreach/how-is-young-adult-cancer-uniq.cfm
http://www.ohsu.edu/xd/health/services/cancer/outreach-programs/programmatic-outreach/how-is-young-adult-cancer-uniq.cfm
http://www.abctb.org.au/abctbNew2/AboutUs.aspx
http://cahub.cancer.gov/
http://www.cincinnatichildrens.org/research/cores/biobank/default/
http://ccr.coriell.org/
http://www.biobankdenmark.dk/
http://www.genome.duke.edu/cores/biorepository
http://www.itfom.eu/partners/associate-partners/18-associate-partners/198-estonian-genome-center-university-of-tartu-estonia
http://www.itfom.eu/partners/associate-partners/18-associate-partners/198-estonian-genome-center-university-of-tartu-estonia
http://www.dor.kaiser.org/external/DORExternal/rpgeh/index.aspx
http://www.ohsu.edu/xd/research/centers-institutes/octri/funding/nw-biobank.cfm
http://www.ohsu.edu/xd/research/centers-institutes/octri/funding/nw-biobank.cfm
http://www.seracarecatalog.com/default.aspx
http://specimencentral.com/about-us.aspx
http://www.tissue-solutions.com/
http://www.bccrc.ca/dept/ttr
http://acsr.ucsf.edu/
http://ari.ucsf.edu/programs/asb.aspx
http://www.ukbiobank.ac.uk/
http://www.bionet.umn.edu/tpf/hone.html
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custodianship supported national and institutional
guidelines.” However, it's important to contemplate that
local scientists who are going to be contributing to the
biobank by collecting the bio-samples can view the
samples as “theirs.” Indeed, principal investigators may
well be the one having priority access for specific
collections or impose co-authorship in publication or
veto rights to take care of a degree of control over
biosamples thanks to scientific competition. This
argument remains an issue of intense debate within the
scientific literature.

Sample Access

The biobanks stores human biological
materials and related data which are valuable resources
for biomedical research. But some of the recent debates
highlight challenges in their practical application like
Transparent, effective, and efficient governance
structures and procedures for access, compensation, and
priority settings are needed. From past few years there
is debate related to Access of biological samples and
data which are related to it; indeed, access policies are
neither standardized nor harmonized. Langhof et al.,
[35] recently highlighted the need for governance
structures accepted by all stakeholders (patients/donors,
researchers, research funders, public, and others) to
ensure appropriate sample access for research. The
authors proposed some particular topics which are
based on interviews of the biobank experts on the
BBMRI-ERIC infrastructure. Regarding biological
sample sharing, several debates has raised in different
aspects but still not resolved, among the main ones [36]:

e Access committee: Implementation for the
access of the sample is in an exceedingly one
amongst one in every of the foremost
important aspects in a scientific board to
scrutinize the project proposals and access
inquiries. Different access committees are
organized, looking on their decisions only
experts will evaluate the standard of research
project projects and so itll be considered
because the best use of the stored bioresources.

e Veto rights: As we already discussed in
“Ownership of biological material”, local
clinicians or principal investigators
contributing to a selected collection (samples
from patients suffering from rare diseases or
innovative clinical trials) may impose veto
rights to take care of a degree of control over
biosamples. Although this an honest solution,
the argument about sample ownership still
continues, especially just in case of
pharmaceutical companies, because the hope is
that results obtained from human samples
could yield profitable benefits.

e Prioritization of bioresources: we should
always consider the human biological
materials as finite resources are extremely
much important. Whereas the DNA is
accessible in relatively large amounts for large

DNA analysis methods (e.g, NGS),
postgenomic research (metabolomics,
transcriptomics, and proteomics) mostly used
other biological materials are serum, plasma,
tissue, and urine. These samples more valuable
for multitude research projects and are very
rare normally.

e Recognizing the biological sample sharing is
one of the major barriers for bioresource
access. The impact of each biobank in can be
measured by a system called Bioresource

e Research Impact Factor (BRIF) in biomedical
research and other forms of recognition such
as including biobankers/researchers  as
coauthors of scientific papers.

The idea behind the BRIF is to allow external
researchers (e.g., who are interested in the research but
have not affiliated with biobank and/or not contributed
for the specific sample collection) to access parts of the
biosample collection; therefore, the biobank build up
and maintain its collection to receive long term
recognition. Moreover, the BRIF is focused solely on
the biobank or its institutional host (e.g., a university
hospital) and thus fails to acknowledge others who are
significantly contributing the biosample acquisition
(e.g., clinicians and their contributing
departments/institutes or individual researchers)

LIMITATIONS

There are bottle necks in each stage of
biobanking like sample collection, processing, storage
and sharing, sample quality, capacity, sustainability and
to confirm an efficient, personal data protection, ethical
access to biological samples and associated clinical data
related that influence sample availability for biobanking
activities. Two approaches are implemented to deal
with these limitations: the standard top-down approach,
employed as creating networks of regional and national
biobanks that enhance standardization and research
access to biospecimens, and therefore the bottom-up
approach, employed, which focuses on connecting
donors and biobanks effectively through implementing
a versatile paradigm of donor's consent.

CONCLUSION

Biobanks are complex  systems  of
systematically programmed storage of human material
and associated data, within the past 20 years the science
of biobanks has become an integral a part of
personalized medicine. A good number of biobanks are
established everywhere the planet to support the
dramatic  development in  diseases prevention,
prediction, diagnosis and treatment.
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