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Quality specimens from biobanks are key resources to support reproducible research. Sustaining biobanks
requires robust management. We recently published a pilot survey that indicated that over half the participating
biobanks had business plans in place and another third were working on business planning. While the results
provided a clue to the status of business planning in biobanking, it was concluded that a longer and more in-
depth survey and analysis were required. In April 2017, an extended survey was distributed worldwide in
English, French, Chinese, German, and Spanish, through multiple channels. The survey was built using the
Survey Monkey tool. Our hypothesis was that those biobanks that already have a business plan also have a more
professional management structure. The questions were designed to understand more details about each bio-
bank’s business operations and communications. A total of 276 biobanks participated (China 65, France 40,
United States 34, Spain 27, Germany 24, Australia 23, and rest of the world 63). About two thirds of the
biobanks were established in the last 10 years. The responses provided data on the size of biobanks answering
the survey, their status of business planning, and how and through what mediums they are communicating with
customers. Biobanks with a business plan or preparing to have one showed a clear trend of having a customer
strategy for marketing the samples and communicating with customers. No trend could be seen regarding
websites and activities in social media. We confirmed our hypothesis that biobanks that have or are in the
process of preparing a business plan are showing a trend toward more professional structures. In the biobanking
community, the business mind-set and use of the business plan as a management tool have not quite arrived.
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Introduction

There is a clear imperative for the use of quality
human biological samples and associated data in basic,

preclinical, and clinical research, which has led to an in-
crease in the reliance of biobanking infrastructures to sup-
port these research demands. Biobanks, which are often based
on clinical and academic settings, are relied on as key infra-
structures, which must meet ongoing and emerging needs for a
range of quality specimen types and associated data for the
stakeholders they serve. Consequently, biobanks must ensure
ongoing sustainability through sound business planning with
the ability to adapt to future market requirements.

Globally, biobanks have an increasing interest in sus-
tainability, and are moving to develop their strategic and
operating models and planning to ensure long-term suc-
cess.1–4 However, due to the variability and diversity of
biobanks5 in terms of size, sample type, specificity of re-
search area, resource requirements, etc., the applicability

and level of business planning may differ, and there is not a
‘‘one size fits all’’ model of sustainability. By considering
the different pillars of sustainability, including opera-
tional, financial, and social aspects and learning from the
experiences of others, biobanks can develop and adapt
their model to support their stakeholder and organizational
requirements.6,7

Relatively little reporting has been done on the level of
business planning in biobanks8 and associated effectiveness
(or not) in achieving sustainable practices. In this article, we
provide insight on the move to business planning and sus-
tainability in biobanking across the globe.

Early in 2017, we published the results of a pilot survey
focused on the awareness and level of business planning in
biobanks, which included the participants of the sustainability
symposium at the 2016 Annual Meeting of the International
Society of Biological and Environmental Repositories (ISBER)
held in Berlin, Germany.6 The survey was delivered through a
smartphone device during the symposium. While the pilot
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survey gave us some clues to the level of business planning
and indications that biobanks are professionalizing, the parti-
cipation was small and may not represent the wider bio-
banking community. Hence, we acknowledged that the results
and any interpretation had limitations.

To achieve a greater sample size and to ensure better
representation of the global community, we decided to ex-
tend the scope of the survey and do more extensive sampling
of biobanks worldwide. In doing so, our aim was to gather
more information about the types, size, and setup of the
biobanks taking part, although we made it clear that the
scope of the survey was to focus on sustainability of re-
search biobanks. Hence, potential participants were in-
formed that the purpose of the material and data stored in
their biobank should be for biomedical research only and not
for therapeutic or diagnostic purposes, and the survey should
be answered with that in mind.

Following the analysis of the pilot survey results, we ex-
panded the survey to clarify specific areas, and we continued
to ask about (1) information on the biobanks they represent,
(2) business planning practices, (3) level of utilization of
the existing collections, (4) their users/customers, and (5)
extent of marketing/advertising. This was done to collect data
on levels of existing business planning, marketing activi-
ties, and sustainability. We extended the number of questions
in each of these areas and added more specific questions on
cost recovery, sources of income, and performance measures.

This article focuses on the status and effectiveness of bio-
bank business planning in developing professional structures
with associated successful marketing measures to enable broad
and sustainable support for internal and external projects.

Material and Methods

The focus of the survey was to ask questions about bio-
banking and business practices in biobanks globally. To re-
ceive responses from the biobankers around the world, the
survey was created and coded into the Survey Monkey online
tool.a Our plan to reach biobankers in many areas of the
world included translation into several languages. We found
contacts that would verify the translation of the survey in
Spanish, German, and French.

The survey was originally coded in English in April 2017
and included 37 questions (Supplementary Appendix S1).
The questions were sent in an Excel file to biobank col-
leagues in France, Spain, and Germany to translate the
questions into their native languages. Once it was translated,
the translations were coded into Survey Monkey, and the
link to the survey was sent back for a final verification to the
translators and alternates to make sure the translations as
coded were completely understandable. For the Chinese
survey, we sent the 37 questions to a colleague in China to
translate the survey and to put it within a tool that could be
used to reach the biobanks in China.

The survey was initiated in English, Spanish, German,
and French in late June 2017 and stayed open until January
2018, allowing for the Chinese survey to be initiated and
closed at the same time as the other version. The English,
Spanish, German, and French versions were advertised with
three major campaigns by the authors and several organi-

zations in the biobanking sector (ISBER, European, Middle
Eastern & African Society for Biopreservation and Bio-
banking (ESBB), Biobanking and Biomolecular Resources
Research Infrastructure (BBMRI) country nodes, and vari-
ous connections throughout the community). The majority
of the responses from the English, Spanish, and German sur-
veys were received in July 2017. The bulk of the responses to
the French survey were received in September. The Chinese
survey was coded in local software and opened across China.
Subsequently, the raw data were translated and delivered back
to the authors. The raw data from the other translations were
downloaded from Survey Monkey in three data sets, and then
all data were combined to complete the analyses.

A descriptive analysis of the data was performed using
Microsoft Access 2013. As is customary with these types of
surveys, the data reported by the participants are assumed to
be given, but responses are not always complete. A moni-
toring and data cleaning step usually does not take place.
This, in turn, severely restricts the possibilities of statistical
analysis, as the individual groups have unbalanced records.

Results

A total of 276 biobanks participated (China 65, France 40,
United States 34, Spain 27, Germany 24, Australia 23, and
rest 63) (Table 1). Each response came from an individual
biobank, although it is possible that a biobank was also part
of a multicenter network. More than half of the biobanks
(51.4%) are academic biobanks, 21.7% hospital-based bio-
banks, and 8.7% governmental biobanks. Seventy-eight
biobanks (28.3%) have a business plan (BP+), 75 biobanks
(27.2%) have a business plan in progress (BP-IP), and 118
biobanks (42.8%) have no business plan (BP-); 5 biobanks
(1.8%) gave no answer to this question (Fig. 1).

Approximately two-thirds of BP+ biobanks plan to reg-
ularly update their business plan, and another quarter plan to
revise it as requested by their organizations. In BP-IP bio-
banks, one-quarter plan to periodically update their BP, and
one-half plan to revise it as requested by their organizations.
In academic biobanks, 28.2% have BP+, 26.8% BP-IP, and
41.5% BP-; hospital-based biobanks have 18.3% BP+,
40.0% BP-IP, and 41.7% BP-; and governmental biobanks
have 29.2% BP+, 16.7% BP-IP, and 54.2% BP-.

Biobanks, classified as BP+ and BP-IP, respectively, re-
port that they more actively market their samples (75.4%/
76.3%) than BP- biobanks (51.1%) (Fig. 2). They also
communicate more regularly with their customers (BP+/BP-

Table 1. Country of Origin

of Participating Biobanks

n %

China 65 24
United States 34 12
France 40 14
Spain 27 10
Australia 23 8
Germany 24 9
The Netherlands 11 4
United Kingdom 15 5
Canada 9 3
Rest of the world 28 10

Total 276 100ahttps://www.surveymonkey.com
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IP/BP-: 71.0%/78.3%/52.7%) and have a strategy to ap-
proach their customers (66.2%/63.9%/28.6%). About one of
five biobanks surveyed (BP +19.1%; BP-IP 23.0%) are ac-
tive on social media. BP- biobanks are less active (one of
eight; 12.1%). There are no obvious differences between
BP+, BP-IP, or BP- biobanks regarding repeated users/
customers (89.9%/88.5%/84.8%) or in terms of a strategy to
proactively collect specimens for specific customers (65.7%/
70.5%/66.3%). Just >69% of BP+ biobanks (69.1%) have a
website, whereas 43.3% of BP-IP biobanks and 53.3% of
BP- biobanks have one.

Seventy-two percent of BP+ biobanks, 67.8% of BP-IP
biobanks, and 44.2% of BP- biobanks report that they have
established performance metrics.

Three of four biobanks that participated in this survey were
established after 2003, and one-quarter of these were estab-
lished after 2012. BP+ biobanks are slightly older (about one-
third were established before 2004), and BP-IP biobanks are
more recently formed (62.7% established after 2010). One-
third of the academic and governmental biobanks were estab-
lished before 2004, whereas 11.7% of hospital-based biobanks
were established at this time.

The number of samples stored in the participating bio-
banks ranges from 0 to 11 million with a mean of 457,273
and a median of 64,837. The first quartile is from 0 to 5000
samples, and the fourth quartile is ‡200,000 samples. The
median in BP+ biobanks is 90,000, in BP-IP 60,000 sam-
ples, and in BP- 50,000 samples.

Discussion

The global move toward precision medicine and ad-
vanced methods of molecular interrogation of samples for
disease research has expanded the demand for large numbers
of quality biospecimens and data to support these efforts. Our
business practices survey has a larger reach across bio-
banking organizations in the world, especially as we trans-
lated the originally English survey into several languages
(French, Spanish, German, and Chinese). We realize that our
survey reached only a small portion of biobanks that we know
to exist across the world, but the information gleaned from
participants is representative of the more advanced opera-
tions. This is based on our earlier smaller survey, a review of
the literature, and personal communications.8 We are cau-
tious in speculating all causes of the move toward business
planning, but we discuss several drivers of professionalization
in biobanking.

Over the past two decades, biobanking has progressively
become part of the core services operations of academic,
industrial, government, and philanthropic research organi-
zations. Inherent in the setup and operations of biobanking
around the world is the understanding that biobanks are very
heterogeneous units, based on the goals of the research or-
ganization, the stakeholders of the biobank, as well as the
size and diversity of collections to support the current cus-
tomer/user base.

Business planning is a required component for those bio-
banks that are considering their marketability with industrial
partners. The need to harmonize and sustain biobanks within
multicentered networks could also be drivers toward business
planning and professionalization. The lack of networking
information for our respondents is a limitation of our data set,
and it means that we are unable to confirm this correlation.
Quality biobanking is a long-term and expensive institutional
commitment. Thus, sustaining the operations of biobanks fi-
nancially, operationally, and socially requires flexible solu-
tions over time, based on the type of unit established.9–12

Underlying the operations of a modern and professional-
ized biobank is the need for strong business practices, with
business planning at its core. Our global survey suggests that
organizations that support biobanks have increasingly rec-
ognized the need to professionalize their management, staff-
ing, and operations.

FIG. 2. Measure of professional communication practices (% positive responses) in Biobanks with (BP+) or in Pre-
paration (BP-IP) of a Business Plan.

FIG. 1. Availability of biobanking business plan.
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Advanced degrees in biobanking have been established at
several universities across the world,13–15 and classes in
business management for core operations are being con-
ducted as stand-alone training and tools (16, add SBA on
side note) or included in conferences.3,4 Biobankers are now
taking the opportunity to be trained to develop business
plans,17 which includes training in analysis of cost of col-
lection, processing, operations, staffing, training, quality
control, governance, marketing, stakeholder engagement,
cost-recovery and disaster-recovery planning. There are
also tools18 and case examples19–29 on cost-recovery and
business planning from the existing biobanks to aid others in
this area.

It is good news that biobanks around the world have es-
tablished, or are beginning the process to establish, business
plans to support their biobanking operations. It is clear that
research organizations are still in the early ‘‘wave’’ of be-
coming professionalized, as we see that 44% of respondents
in our survey have not yet established their business plans.

Based on the responses, no one sector can be singled out
as leading the charge in developing business plans for their
biobanking operations. The larger the total collection size,
the higher the percentage of biobanks that have established
business plans or are in the process of developing them. This
suggests that the burden of cost and maintaining quality of
large collections have been recognized as a driver for the
organization to become more professionalized.

It might be an interesting follow-up to collect additional
survey data to correlate the level of core biobank funding
with the collection size and the level of professionalization,
including staffing numbers of each biobank. One might
speculate finding more developed staffing matrices and
professionalization of operations (business planning) in
larger and more well-funded biobanks versus those that are
less well funded, but this could be likely an oversimplifi-
cation without the available data.

We can also speculate that it is possible that larger bio-
medical organizations, such as government or industry, may
have centralized business capacities that are not being
considered as part of the biobanks’ operations role and re-
sponse. A reported lack of a business plan in this scenario
could be their misinterpretation because the business plan-
ning is being managed outside of the biobank.

The majority of the responders from hospital-based bio-
banks are fairly new, being established in the last 15 years.
This may explain the higher percentage of hospital-based
biobanks with business plans in development versus those
already established. We expect that for those with business
plans in place, this has been a relatively recent endeavor;
thus, the absence of a clear plan to periodically update the
plans. More experience in monitoring the metrics of the
plans against the ‘‘real world’’ in the biobank operations
should guide the need for updates and revisions to the
business plans. To be most effective, the business plan must
be a ‘‘living document’’ that guides the biobank toward the
measurement of metrics that leads to sustainability and
relevance for their organizational needs.

Once an organization has initiated the process of gath-
ering their data to build a customized business plan for their
biobank, the key elements of the plan, including stakeholder
engagement and marketing, become increasingly relevant.
Publicity of the biobank is important to bring new users and
increase utilization of collections in storage. In turn, the use

of the specimens builds a ‘‘user history,’’ and shows the
value of the collections and the biobank to the organization.

Several of the biobanks are establishing websites for their
operations, although it is unclear if the main driver of these
sites is an organizational requirement, providing data to
existing users or to market to new users. It would be inter-
esting to further analyze the types of data provided and uses
of biobank websites across our global community. Websites
can be a key factor in discoverability of biobanks and also
offer one avenue to provide updates on use of samples to
patients and volunteers; these can be a key factor in sup-
porting both financial and social sustainability. Some of the
marketing of biobank collections and services is being done
by social media, although it is in its infancy, per the survey
results. A future analysis of a variety of biobank websites
may yield some interesting clues toward successful best
practices in biobank marketing.

Biobankers around the world are worried about long-term
continuity of their quality specimen collections and sus-
tainability of their operations. Professionalizing the activities
within a business plan is a critical way to analyze the op-
erational goals, costs, stakeholders, management processes,
and revenue streams to work toward financial, social, and
operational sustainability. Business planning for biobanking
organizations is beginning to build momentum across the
world and across a variety of types and sizes of biobanks.

While we feel that business planning is at the core of
professionalism of biobanking, currently, it is not yet at the
point where it has become a mandatory activity. Our survey
provided some insights into the status and some aspects of
business planning and stakeholder engagement in biobank-
ing; however, understanding all of the drivers underlying the
choices taken by the biobanks in their business planning and
stakeholder engagement will require additional research.

In this article, we have focused on the primary goals of
the survey, although in the future there may be opportunities
to conduct further analyses for ancillary questions from the
initial data set, combined with additional sources, as noted.
A companion paper discusses the metrics being established
within reported biobank business plans and further expands
on global utilization rates.
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