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ORAL ABSTRACTS

O-01

Expanding the BBMRI-ERIC Directory into 
a Global Catalogue of COVID-19-Ready 
Collections: A Joint Initiative of BBMRI-ERIC 
and ISBER

Daniel R. Catchpoole1, Francesco Florindi2, Caitlin Ahern2, Debra 
Leiolani Garcia3, Piper Mullins4, Esther Van Enckevort5, Andy 
Zaayenga6, Michaela Th. Mayrhofer2, Petr Holub2

1  The Tumour Bank CCRU, Kids Research, The Children’s Hospital at 
Westmead, Westmead, NSW 2145 Australia,

2  BBMRI-ERIC, Neue Stiftingtalstraße 2/B/6, 8010 Graz, Austria,
3  Private Consultant, San Mateo, California, USA,
4  Pan-Smithsonian Cryo-Initiative, Washington, DC 20013-7012, USA,
5  University Medical Centre, Groningen, The Netherlands,
6  SmarterLab, , Martinsville, NJ 08836, USA

As part of the global biobanking communities’ response 
to the COVID-19 pandemic, ISBER and BBMRI-ERIC are 
expanding the BBMRI-ERIC directory to include established 
biobanks with COVID-19-ready sample and data collections 
from around the globe. This will provide a single point of 
contact for biobankers to engage with those on the front line 
of COVID-19 research to find the solutions needed to move us 
out of this pandemic. The impact of connecting researchers 
and industry scientists with biobanks offering samples and 
datasets for COVID-19-related research will be seen in (i) 
increased numbers of well-annotated and curated tissue 
specimens contributing to cutting-edge research accom-
panied with clinically relevant data, (ii) increased availability 
of services provided by the biobanks that are relevant for 
COVID-19 research (e.g., BSL-2/3 laboratories, diagnostic 
methods, ability to setup clinical trials), (iii) providing inves-
tigators with a global reach of biospecimens available, (iv) 
reduction in time for organisations sourcing relevant tissue 
to support their research, (v) a resource that represents the 
global presentation of COVID-19 infection. This collaboration 
leverages the strengths of one of the world’s largest cata-
logue of samples and datasets, the BBMRI-ERIC directory, 
with over 600 biobanks and 2500 collections listed. For 
researchers, the directory offers a means of finding samples 
and data, while for biobanks it offers a platform to share the 
existence of their collections and services and to connect 
with researchers interested in them. Users can browse collec-
tions or search using the directory’s new COVID-19 filters to 
find relevant samples. The user registers for an account and 
then, using the BBMRI-ERIC Negotiator Tool, can negotiate 
access to biobanks from their search results. The Negotiator 

can handle parallel negotiations with many biobanks at the 
same time and streamline the process. Additionally, BBMRI-
ERIC offers guidance on ethical, legal and societal issues via 
the ELSI helpdesk. Interested biobanks are invited to fill out 
a questionnaire which captures general information about 
the nature and number of collected biospecimens in the 
biobank as well as access contact details. The directory does 
not require a detailed inventory of the biobank holdings nor 
biospecimen-specific detail. Eligible biobanks can register 
for free through the following link: 
https://www.bbmri-eric.eu/services/
isber-biobank-collaboration/

O-02

An Overview of Benefits and Challenges of Rare 
Disease Biobanking in Africa and South Africa

Engela H Conradie1, Helen Malherbe2,3, Christian J Hendriksz1, Marli 
Dercksen1 and Barend C Vorster1

1  North-West University, Centre for Human Metabolomics, 
Potchefstroom, South Africa, 2531,

2  KwaZulu-Natal Research Innovation and Sequencing Platform 
(KRISP), School of Laboratory Medicine and Medical Sciences, 
College of Health Sciences, University of KwaZulu-Natal, Durban, 
South Africa, 4001,

3  Rare Diseases South Africa NPC

Statement of the problem: The North-West University’s 
(NWU) Centre for Human Metabolomics (CHM) is currently 
in the process of establishing the first Rare Disease (RD) 
biobank in South Africa (SA) and Africa. The CHM Biobank’s 
main focus is on the collection of samples and information 
for rare congenital disorders. The need for such a biobank 
was identified by the CHM diagnostic laboratory. Feedback 
towards this initiative was overwhelmingly positive at the 
first stakeholder meeting in August 2019. However, gaining 
support from the public sector and recruiting of participants 
has proven to be challenging. Problems experienced to date 
include: lack of support from government and clinicians; lack 
of knowledge on RD (patients and clinicians); public health 
care focus not directed towards RD; patients not returning for 
follow-up visits; and unwillingness to participate due to fear 
of exploitation.

Proposed solution: The CHM Biobank’s vision and goals 
are aligned to address a national and international research 
need; it will provide a valuable resource for scientists to 
improve what is known about these diseases; to better 
understand how these diseases work; to optimise diagnostic 
methods; and to possibly develop treatments. The genetic 
variability of the SA population provides added value to the 

https://www.bbmri-eric.eu/services/isber-biobank-collaboration/
https://www.bbmri-eric.eu/services/isber-biobank-collaboration/
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rare disease biobank. 

This review provides a brief overview of the literature on the 
challenges and benefits of a RD biobank and how this relates 
to low-middle income countries like SA. The aim of the review 
is to draw attention to the potential benefits of such an under-
taking and to create awareness, at both local and global level, 
towards some of the unique collective considerations that a 
rare disease biobank in a low middle income country (with 
a few more unique SA challenges) faces on an operational, 
collaborate and sustainability level.

Conclusions: The CHM Biobank addresses a global scientific 
need and is widely supported by stakeholders both local and 
international. Through the setup process, it came to light that 
there is a lack of knowledge and importance of rare disease re-
search in SA. This has led to problems experienced in gaining 
support from the public sector and in recruiting participants. 
Revision of protocols is ongoing, showing some success to 
date, but requires further optimisation and input from the 
global biobanking and research community.

O-03

Application of Quality Control Tools for Quality 
Control of Serum Samples from Urological and 
Transplantation Collections

Sangita Paul1, Camille Bellora2, Ana Bolanos1, Alisha Bhimani1, 
Susan Nguyen1, Miran Kenk1, Heidi Wagner1, Neil Fleshner1, Estelle 
Henry2, Olga Kofanova2, Bethany Barrick3, Jamie Case3, Fay Betsou2 
1 McCain GU BioBank (MGB), University Health Network - Princess 

Margaret Cancer Centre, Toronto, ON, Canada,
2 Integrated Biobank of Luxembourg (IBBL), Luxembourg,
3 Scripps Clinic Bio-Repository & Bio-Informatics Core (SCBBC), 

Scripps Green Hospital, La Jolla, CA, USA

Background: Quality Control (QC) are essential for ensuring 
biobanked specimens are of adequate quality to support 
biomedical research. Tracking pre-analytical data in a stan-
dardized format and periodic analysis for sensitive quality 
attributes are part of QC and useful for accreditation. 

As such, the McCain GU BioBank (MGB), the largest biobank 
focused on genitourinary (GU) oncology samples in Canada, 
and Scripps Clinic Bio-Repository & Bio-Informatics Core 
(SCBBC) have employed the “Standard PREanalytical Code” 
(SPREC) to identify and record key pre-analytical factors that 
determine the integrity and fitness-for-purpose of biospec-
imens and their derivatives. QC analyses was performed to 
objectively assess the biomolecular quality of stored samples. 

Methods: QC parameters were analyzed in serum samples 
from uro-oncological and solid-organ transplantation (kidney 

& liver) collections of both biorepositories to: (1) verify the 
performance of novel QC metrics, and (2) assess the biomo-
lecular quality of samples which may not have the preanalyti-
cal parameters documented. 

Blinded serum samples from MGB and SCBBC, matched for 
clinical endpoints, documented SPREC score, and age of 
storage (<1, 4-5, and 9-10 years) were analyzed. 

A comprehensive panel of QC parameters, including sCD40L, 
IL8, hemoglobin level, platelet count, and vascular cell ad-
hesion molecule (VCAM) were used to assess the samples’ 
pre- and post-centrifugation conditions as well as the fitness 
for purpose for exosome, miRNA, or proteomic analyses, and 
for cancer biomarker research. 

Results: Blinded QC was performed by an external party, the 
Integrated Biobank of Luxembourg (IBBL), assessing indica-
tive biochemical and hematological quality attributes, with 
the results analyzed in relation to the duration of storage and 
other pre-analytical parameters. Overall, the results were in 
agreement with the documented pre-analytical conditions of 
the serum samples. The diagnostic accuracy for IL8 measure-
ments in serum samples with long pre-centrifugation times at 
room temperature was 94.4%. Duration of storage at -80°C 
and in liquid nitrogen up to 10 years did not impact any of 
the quality attributes. Additionally, a small number of samples 
with unexpected values were identified.

Conclusion: External QC of frozen samples provides valu-
able feedback that biobanks should use to improve their 
collection and storage protocols in order to supply samples 
with objective proof of quality. Through blinded analysis of 
collected samples, IBBL’s collaboration with MGB and SCBBC 
has confirmed the high-quality of the stored samples and their 
fitness for oncology, transplantation and biomarker research, 
and has further shown the inherent value of QC parameters 
and related assays.
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O-04

Data for Purpose: Developing and 
Implementing a Clinical Data Model for Global 
Genomic Oncology Research 

Peter Lichter1, Hardeep Nahal-Bose2, Amber Johns3 and Christina 
Yung2,4

1  German Cancer Research Center (DKFZ), Heidelberg, Germany,
2  Ontario Institute for Cancer Research (OICR), Toronto, Canada, 
3  Garvan Institute of Medical Research, Sydney, Australia, 
4  ICGC ARGO Tissue and Clinical Annotation 

Working Group: www.icgc-argo.org/page/84/
tissue-clinical-annotation-working-group

Background: Accelerating Research in Genomic Oncology 
(ARGO) is the next phase of the International Cancer Genome 
Consortium, which aims to analyse specimens from 100,000 
cancer patients with high quality clinical data to address 
outstanding questions that are vital to our quest to defeat 
cancer. An early priority was to establish an expanded, more 
comprehensive clinical data model to support the mission of 
the project. Clinical data collection for research varies vastly by 
disease and protocol, even in a tightly defined disease domain 
such as cancer, where there are a multitude of different clinical 
parameters that are collected and aggregated, even within 
individual cancer types. This represents an enormous and 
well-documented challenge for cancer genomics research, 
where rich, reliable clinical data are paramount to achieving the 
goals of the study and to ultimately advance the field. 

Method: The Tissue and Clinical Annotation Working Group 
of ICGC ARGO was formed to optimise sample acquisition 
and quality metrics for clinical data, and to develop stan-
dardisations including clinical nomenclature and data values 
across ICGC-ARGO programs and tumor entities. The data 
elements were specified on the basis of consensus within the 
working group, including engagement with programs re-
garding cancer specific fields. The data model was designed 
where allowable to align to existing widely used matrices and 
standards. 

Results: The ICGC ARGO clinical data model was finalised 
in February 2020, and the first version of the data dictionary 
released to the community. The model consists of a core set 
of 63 mandatory fields, across the areas of Primary diagnosis, 
specimen, donor details, treatment, chemotherapy, hormone 
therapy, radiation and follow up. The data dictionary express-
es the details of the data model, adhering to specific formats 
and restrictions to ensure a standard of data quality. 

Conclusion: There is a strong need for consensus among the 
cancer community regarding best practice for common data 

elements important in cancer, and to progress this ICGC ARGO 
has developed a clinical data model with comprehensive 
coverage. The data model is being implemented across the 
consortium as demonstrated by our first data release in June. 

POSTER ABSTRACTS

P-01

Real-time Assessment of the Perception of the 
Level of Satisfaction as well as the Needs and 
Expectations of the Users of the Tumorothèque 
de Picardie- Pathology Department of the 
Amiens University Hospital

R. Tebbakha1, M. DioufF3, F. Oualid1 , D. Vossaert 1, C. Attencourt 2, 
H. Sevestre1-2, D. Chatelain 1-2

1  Tumorothèque de Picardie, Place Victor Pauchet, 80054, Amiens, 
France,

2  Amiens University Hospital, Pathology Department, Place Victor 
Pauchet, 80054, Amiens, France,

3  Amiens University Hospital, Clinical Innovation Research 
Department, 1 Rue du Professeur Christian Cabrol, 80054 
Amiens, France

Background: Tumorothèque de Picardie is a tissue bank 
integrated into the pathology department. This tandem, 
whose activities are complementary, contributes to diagnosis 
and translational research.

The tissue bank manages and makes available tissue samples. 
Its development is based on a strategy of continuous improve-
ment, and through annual satisfaction questionnaires. In this 
study, we used two approaches, (i): based on the principle 
of collecting information in real time for each shipment of 
samples; (ii): on the basis of the annual survey. The aim is to set 
up short-term improvement action plans as close as possible 
to the user, based on dynamic communication by making the 
recipient react in real time on perceived satisfaction without 
going through a third party. 

Methods: The real-time satisfaction collection took place 
over a year. The material made available is accompanied by 
a form on which the beneficiary can express his level of satis-
faction: Satisfied (S), Moderately satisfied (MS), Not satisfied 
(IS). When returning the form, in case of dissatisfaction, the 
recipient is contacted as soon as possible in order to identify 
the causes of his dissatisfaction. In response, appropriate 
action will be taken. The less open annual questionnaire was 
communicated to direct or indirect users by e-mail. It makes 
it possible to collect global data on the service provided by 

http://www.icgc-argo.org/page/84/tissue-clinical-annotation-working-group
http://www.icgc-argo.org/page/84/tissue-clinical-annotation-working-group
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the sender which would correspond to the expectations of 
the recipients.

Results: The number of recipients questioned n = 43, out of 
138 mailing episodes there were 102 returns of which 54.90% 
responded to the survey in real time: S = 94.64%, MS = 3.57% 
and IS = 1.79%. The response rate per recipient to the annual 
survey was lower at 37.20%. Note 93.75% of these responders 
took part in the first survey. The perception of satisfaction with 
these two approaches goes in the same direction, as for the 
annual survey S = 88.90%, MS = 9.93%, IS = 1.17%.

Conclusions: The real time survey helps to maintain a high 
level of satisfaction through quick action plans. This approach 
could have a positive impact on the annual survey but remains 
limited to the provision of tissue samples at a time “t”. A 
sample received frozen proves that there was no break in the 
cold chain but does not prove that it is of good quality. The 
two approaches are complementary and make it possible to 
effectively assess the expectations of recipients. 

P-02

Rapid Response to COVID-19 Global Pandemic. 
Securing Biospecimens at the UC Davis 
Pathology Biorepository

I. Feldman, N. Tran, K. Jacobs, J. Loegering, A. Haczku, M. Juarez, R. 
Gandour-Edwards

Pathology and Laboratory Medicine, UC Davis Health, Sacramento, 
CA, United States.

Background: With the emergence of the SARS-CoV-2 pan-
demic, the CAP accredited UC Davis Pathology Biorepository 
in collaboration with clinical pathologists and UC Davis 
leadership acted swiftly to develop a Respiratory Infection 
Biorepository (RIB) protocol that allows for the collection, 
storage, and distribution for research of remnant clinical 
specimens from COVID-19 patients. 

Methods: Shortly after the first COVID-19 patient was admit-
ted to the UCDH hospital at the end of February 2020, the 
UC Davis Pathology Biorepository submitted a Respiratory 
Infection Biorepository (RIB) to the Institutional Review Board 
(IRB) that would allow us the collection, processing, storage, 
and distribution of all remnant clinical specimens collected 
from COVID-19 patients. Given the urgency of collecting 
these specimens, the IRB granted us a waiver of consent/
Health Insurance Portability and Accountability Act. We 
created a specific RIB collection protocol in our database 
to track all specimens plus their relevant lab results, disease 
status, and symptoms, etc. Biospecimens that meet the 

RIB pre-defined criteria and are scheduled for disposal are 
retrieved from the automated clinical laboratory ‘stockyards’ 
and are processed, coded, and stored for biobanking 
purposes. All RIB specimen labels are created automatically 
based on the participant study ID, type of specimen, and 
collection timepoint. Requests for COVID-19 specimens 
undergo review by the Dept. of Pathology CROC (Clinical 
Research Oversight Committee) and by the RIB Biospecimen 
and Data Stewardship Committee. Specimens are used for 
diagnostic test validation, biomarker identification, grant 
submissions, developing pilot data, clinical trials, and quality 
improvement/assessment studies.

Results: To date, we have collected >1800 specimens 
from >180 COVID-19 patients. We have distributed >160 
specimens which include plasma, whole blood, serum, and 
DNA samples with associated data including clinical lab 
results, blood type, and symptoms. This ongoing specimen 
collection will continue for the duration of this pandemic. 

Conclusions: Swift collaboration between the CAP accredit-
ed UC Davis Pathology Biorepository, the Clinical Laboratory, 
and the UC Davis leadership made it possible that the CAP 
accredited UC Davis Pathology Biorepository was ready to 
collect, track, store, and distribute valuable COVID-19 spec-
imens shortly after the World Health Organization declared 
the SARS-CoV-2 outbreak a pandemic and the United States 
declared it a national emergency. 

P-03

Patients in the Center: Patient Involvement 
Leads to New Perspectives in Treatment

Martin Zünkeler1, Ann-Kristin Kock-Schoppenhauer2

1 KAIROS GmbH, 
2  University Hospital Schleswig-Holstein (UKSH)

In the areas of biobanking and clinical research, a rethinking 
has taken place in recent years—patients are no longer 
regarded as donors or study objects. Instead, biobanks and 
researchers increasingly see the added value in strengthened 
patient involvement. An informed patient is able to assess the 
value, necessity and trustworthiness of medical services and, 
based on this, set priorities or involve other experts in order to 
be able to make active decisions. A higher level of satisfaction 
also leads to a higher willingness to participate in clinical trials 
and can thus inspire medical research.

At the same time, patient rights and the ethical obligation for 
all stakeholders involved are moving into the focus of politics to 
protect patients and their data in the best possible way. These 
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developments have introduced new principles for ownership 
of patient data, obtaining consent, returning results to patients 
and introducing improved transparency. From the patient’s 
perspective, strengthening patient empowerment essentially 
requires an acceptance of the new roles held by patients. 
Increased decision-making is accompanied by greater respon-
sibilities for their own health. This new patient role must also be 
accepted by companies and institutions. In order to guarantee 
the consistency of the associated developments, it is necessary 
to strictly follow standardised principles. These include the 
FAIR principles, which enable new approaches in research 
and allow the sustainable use of patient data to stengthen the 
patient’s position in digital communication.

The increased implementation of Patient Reported Outcome 
Measurements (PROMs), contributes to these developments. 
These health outcomes, recorded by the patient, open up 
new approaches to research by incorporating the patient’s 
perspective. They provide essential information on the 
individual’s perceived course of disease, which would not 
be recorded in conventional treatment. The perspective of 
personalized therapy is thus coming closer.

To maintain this vision, however, it is up to the biobanks to 
continue presenting themselves as an attractive and com-
municative partner so that patients are still willing to make 
their data available for research. A collaborative partnership 
between biobanks and patients needs to be established in 
order to increase patient participation and produce better 
health outcomes, this includes increasing patient participa-
tion and knowledge as well as building a supportive culture.

P-04

miRNAs as Quality Control Indicators Based on 
Their Stability

Carrillo-Ávila J.A., Moreno-Muñoz E., Aguilar-Quesada R.

Andalusian Public Health System Biobank, Granada, Spain

Background: Circulating miRNAs analysis as biomarkers 
in liquid biopsy samples is a rather innovative technique. Its 
implementation is of great use for genetic, hereditary and in-
fectious diseases diagnosis and prognosis. However is usual 
to see changes in miRNA expression because of the variability 
introduced during pre-analytical stages, which adds difficul-
ties in healthcare practices. Taking advantage of this feature, 
we look for miRNA as quality controls.

Methods: This fact has therefore been addressed by search-
ing for a biography in PubMed using keywords such as “miR-
NA+pre-analytical+circulating”, in such a way that 67 novel 

articles were analysed in which some type of relationship had 
been proven between the expression of certain miRNAs with 
different pre-analytical variables. In addition, the identifica-
tion of non-stable miRNAs has been carried out throughout 
the literature based on certain pre-analytical variables as po-
tential quality indicators of the different pre-analytical stages 
(Representative: Delta-Ct difference ≥7).

Results: Different variables have been analysed. Regarding 
the type of sample a significant over-expression of miR-29b 
in plasma is observed. Regarding the type of tube, significant 
differences expression was observed for mir-451, miR27b and 
miR-223. On the other hand, a great variability for miR-24 and 
miR-628 is observed when analysing the centrifugation step 
and the time that elapses from the collection to the centrifu-
gation of the sample. Different RNA extraction method show 
big differences in some miRNAs expression level (miR-23, 
miR-223, miR-191 and miR-451). Finally, it was not possible 
to detect miRNA markers clearly associated with the storage 
suffered by the sample, although miR-451 and miR-93 must 
be studied deeply.

Conclusions: The miRNAs identified as potential indicators of 
the samples quality for the next pre-analytical variables were:

•	 miR-29 is useful to differentiate plasma and serum.

•	 miR-451 expression level is indicative of the use of 
non-EDTA tubes. 

•	 Decrease in miR-15b levels may be indicative of a second 
centrifugation (>10,000g), and in the case of miR-24 
(>15,000g). miR-628 is related to an increase in the 
centrifugation speed.

•	 miR-15b over-expression could indicate too long pre-cen-
trifugation period.

Future laboratory validation will be necessary for the imple-
mentation of these markers in Biobank lab routine.

P-05

Cell-Free DNA Quality and Quantity 
Assessment – A Method Comparison 

Andrea Ullius1, 2Elisa Viering, 2Eva Graf, and 1Thorsten Voss
1 PreAnalytiX GmbH, Hilden, Germany,
2 Agilent Technologies, Waldbronn, Germany

Standardization of workflows is a prerequisite to meet expec-
tations for use of circulating cell-free DNA (ccfDNA) as analyte 
in cancer research. The international technical specification 
for isolation of ccfDNA (CEN/TS 16835-3:2015) focuses 
on preanalytical factors like preventing cellular DNA release 
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by using blood stabilization tubes and dedicated isolation 
procedures. In addition, accurate determination of ccfDNA 
quality and quantity is required for demanding downstream 
analyses like NGS, quantitative or digital PCR (qPCR/dPCR). 
This research study compares many widely used methods for 
quality control of ccfDNA derived from unstored and stored 
blood collected in different tubes and processed with varying 
conditions.

Blood from 8 consented donors was collected in EDTA and 
PAXgene Blood ccfDNA (PAXgene)* Tubes. Paired tubes 
were either processed directly or after storage for 7 days at 
25°C. CcfDNA was isolated using the QIAamp Circulating 
NA Kit, QIAsymphony Circulating DNA Kit (EDTA) or the 
QIAsymphony PAXgene Blood ccfDNA Kit† (PAXgene). All 64 
ccfDNA samples were analyzed for ccfDNA quality and/or 
quantity with standard QC methods based on fluorescence, 
automated electrophoresis and PCR.

Methods used for ccfDNA quality and quantity assessment

Method 
category Assay Name Instrument Supplier

Fluorometric 
measurement

Qubit dsDNA 
HS Assay†

Qubit 
Fluorometer

ThermoFisher 
Scientific

Automated 
electrophoresis

Cell-free DNA 
ScreenTape 
assay†

4200 
TapeStation 
System

Agilent 
Technologies

qPCR
Investigator 
Quantiplex 
Pro†

Rotor-Gene Q QIAGEN

dPCR

18S rDNA 
66bp

(QIAGEN 
in-house assay)

QX 200 
Droplet Digital 
PCR System

(QIAGEN)/
BioRad

Differences between QC methods based on different tech-
nologies for ccfDNA quality and quantity assessment were 
observed. CcfDNA fragment distribution was shown for 
electrophoretic methods. Based on the sample characteris-
tics and required QC parameters different technologies are 
suitable for sample assessment. The release of genomic DNA 
over time indicated the need for stabilization and an accurate 
quantification method for optimal workflow control.

*For in vitro diagnostic use in Europe and For Research Use 
Only in the United States. Not for use in diagnostic procedures. 
┼†For Research Use Only. Not for use in diagnostic procedures.

P-06

ISO 20387 and Accreditation

C. D. Arant 1

1 American Association for Laboratory Accreditation (A2LA), 
Frederick, MD, United States 

The A2LA Biobanking Accreditation Program uses the ISO 
20387 standard to promote confidence in biobanking. ISO 
20387 contains requirements designed to demonstrate the 
competence of a biobank’s operation and ability to provide 
biological material and associated data for research and de-
velopment. Biobank accreditation is a formal recognition by 
an authoritative third party of the competence of a laboratory 
to perform specific biobanking activities including acquisi-
tion, collection, preparation, preservation, testing, analysis, 
and distribution. Much has been learned over the past year 
after conducting 3 assessments to ISO 20387.

Benefits of Accreditation to the Biobank:

• Accreditation by a third party provides credibility to the 
users of biobanks and establishes a level playing field.

• The Accreditation Body’s involvement in the conduct 
of assessments and the review of assessment outcomes 
creates and maintains consistency between assessments.

• Accreditation by a third party allows access to experi-
enced, expert assessors who are technically competent 
in the fields assigned.

• Use of Accreditation Bodies that are signatories to the 
ILAC Mutual Recognition Arrangement (MRA) provides a 
high level of confidence in the Accreditation Body’s com-
petence. This confidence is based on the requirement for 
the Accreditation Body to undergo routine and rigorous 
peer evaluations against long-standing international stan-
dards for assessing quality as well as on the satisfaction of 
the laboratories themselves.

Attendees will gain an understanding of the format and 
requirements of ISO 20387:2018, how this standard can 
be used to distinguish and highlight the capabilities of com-
petent biobanking operation, and last but not least how an 
accreditation body is established under the ILAC MRA. 
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P-07

Biosample Permission Token on Blockchain

Daniel Uribe1, William Entriken2

1  GenoBank.io
2  Private Consultant, Philadelphia, PA, United States

In the year 2020, 4% of living humans of been tested for 
SARS-COV-2, including some without their knowledge. 
Family Tree DNA alone has collected DNA which can identify 
about 2% of living humans either directly or through a direct 
relative or cousin. In all, these data are collected for one spe-
cific purpose and then used and compiled into other studies 
which the sample donor may not have expected. Genetic 
testing and banking of biosample collection has increased 
globally from 2010 to 2020. Given this trend, the objective 
of this paper is to introduce a biosample permission system, 
based on blockchain, which tracks all permissions associated 
with every biosample. By registering and publishing all users 
of biosample and personal biometrics, it will be possible 
for donors to positively identify all uses of their biosamples. 
Donors are identified using their own 96 SNPs, which can 
uniquely identify a human. Additionally, a business model is 
introduced where donors can be confident that biosample 
users will be accountable and adhere commitments on data 
use they have made. Lastly, it is shown how using a blockchain 
system with non-fungible tokens will allow donors and others 
sharing biosamples will have a resilient system that allows 
them to opt-in and opt-out of data uses even in the event that 
the application platform is compromised or fails to service 
their requests.

Keywords: snps, dna, biosample, privacy, blockchain, resil-
ience, law enforcement, nft, erc721

Themes: data privacy, life sciences, medicine, digital plat-
forms, legal tech, license, grant, patient consent

P-08

Multi-Omic Sample Derivation from a Singular 
Source

Wilfrido Mojica1,2, Ayesha Arshad2, Chris Bigley1

1  University at Buffalo, Buffalo, NY,
2  Veterans Administration Western New York Healthcare System, 

Buffalo, NY

Background: Procurement of clinical tissue samples is vital 
to the development of diagnostic assays for solid tumors. 
Currently, the emphasis in collection is for proteomic and/

or nucleic acid studies from excised tissue material. This 
approach however, often neglects to acquire representative 
material for several emerging fields, specifically, those cen-
tered on exosomes, the metabolome and functional assays. 
We sought to determine if a comprehensive processing 
approach that took into consideration these fields could be 
readily incorporated into a procurement regimen.

Methods: Resected solid tumors were received fresh by 
the pathology laboratory. After a gross examination by a 
pathologist, a representative section of tumor was excised 
and immediately immersed in buffer. After gentle mixing, the 
supernatant and the tissue were separated. The former was 
spun down to separate any dissociated cells and the superna-
tant aliquoted as daughter samples dedicated for exosomic 
studies. The pelleted cells were quantitated and aliquoted 
into daughter samples for proteomic, nucleic acid studies 
and the development of organoids or for use in functional 
assays. The recovered tissue was then immersed in methanol 
for 2 hours and then retrieved for fixation and processing 
by conventional formalin and paraffin-based methods. The 
methanol aliquot was retained for metabolomic studies. 
After processing, the fixed tissue was stained and examined 
relative to other tumor sections for purposes of qualitative 
morphologic comparison. 

Results: A single tissue specimen yielded enough material 
for 6 different types of omics-based studies: exosomic, 
metabolomic, proteomic, genomic, transcriptomic and func-
tional assays. In addition, the tissue source, after conventional 
processing, yielded a morphologic basis from which all this 
omic data could be referenced upon.

Conclusions: The extra simple and straightforward steps in 
processing the tissue as described above yielded multiple 
daughter aliquots of bankable and testable material for future 
research and the expansion of diagnostic testing. One advan-
tage of this approach is that it provides direct confirmation of 
the tumor source with morphologic correlation. Another is 
that biomarker discovery of exosome or metabolomes using 
these samples are coming from the source and theoretically 
will be more concentrated than if one were to use periph-
eral blood alone. Finally, recovering viable tumor cells from 
this process enhances the ability to apply the expanding 
repertoire of functional tests being developed to evaluate a 
patient’s tumor.
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P-09

The Qualification in Biorepository Science 
(QBRS) Examination developed by ISBER and 
ASCP BOC 

B Schacter1, N Sieffert2, K. Hill3, M De Wilde4, A Parry-Jones5, P 
Tanabe6, D Simeon-Dubach7

1  University of Manitoba/CancerCare Manitoba, Winnipeg, 
Canada,

2  Independent Consultant, Galveston, TX, USA,
3  Independent Consultant, Boca Raton, FL, USA,
4  UZA, Edegem, Belgium,
5  Cardiff University, Cardiff, Wales,
6  ASCP Board of Certification, Chicago, IL, USA,
7  medservice, Walchwil, Switzerland

Background: Modern biobanking is a complex activity that re-
quires well-trained and skilled repository staff essential for assur-
ing high-quality research specimens. The International Society 
for Biological and Environmental Repositories (ISBER) and the 
American Society for Clinical Pathology Board of Certification 
(ASCP BOC), an organization providing excellence in global 
medical laboratory professional certification, have developed 
a shared qualification examination through which individuals 
may earn an international biorepository qualification credential, 
the Qualification in Biorepository Science (QBRS).

Methods: QBRS Workgroup (WG) was established as a stand-
ing committee of the ASCP BOC. The WG task was to develop, 
review and update the qualification examination itself, develop 
the examination content guidelines, eligibility requirements, 
and candidate professional experience documentation forms. 
The qualification criteria have recently been extensively broad-
ened. All QBRS credentials awarded will be time-limited and 
must be revalidated every three years with documentation of 
continuing education or other educational activities as defined 
by ASCP BOC. ISBER and ASCP BOC responsibilities have 
been established and will be reviewed periodically.

Results: The QBRS credential program application process 
became available for applicants in January 2020. Since April 
2020, an international cohort of applicants have applied for 
and taken the exam.

Conclusion: ISBER has joined forces with ASCP BOC 
to develop a QBRS credential program. ASCP BOC is an 
experienced, well-recognized organization for certifying pro-
fessional competency among individuals worldwide, while 
ISBER WG participants provide content knowledge and bio-
banking expertise. This agreement has allowed ISBER to fully 
participate in the development of a global QBRS credential 
program, requirements of which are essential for the future of 
sustainable quality biobanking.

P-10

Biobanking During an Infectious Disease 
Pandemic

Carol J. Weil, JD1, Mary Catherine Beach, MD, MPH 2

1 National Cancer Institute, Bethesda, MD, USA,
2 Johns Hopkins University, Baltimore, MD, USA 

Statement of the problem: During a public health pan-
demic, it is imperative that we maximize research and public 
health surveillance activities with biological samples for criti-
cal and time-sensitive investigations, including the scope and 
extent of community spread and the transmissibility features 
of the disease. Yet, ethical and regulatory challenges arise 
both with re-purposing archived samples and data for such 
research, as well as the collecting new samples and data from 
patients as well as asymptomatic persons. 

Proposed solution: Research ethics review boards/IRBs in 
every country should leverage existing regulatory authorities 
to facilitate public health investigations with biological sam-
ples and data during a pandemic. In the United States, for 
example, researchers might turn to the public health surveil-
lance activities exception in the Federal Regulations, or seek 
a waiver of informed consent from the IRB. Individual rights 
and welfare must continue to be protected when authorizing 
imminently life-saving investigations during a pandemic.

Conclusion: Protecting individual privacy and avoid group 
stigmatizing harms remain important goals even during pan-
demic outbreaks. But these aims can be met while enabling 
researchers to combat the immediate threat posed by a 
pandemic outbreak.

P-11

UMMC Biobank: Biobanking for Collaborative 
Research

Mahajan GJ, Kile A, Faruque S

University of Mississippi Medical Center, Jackson, MS, USA

Background: The University of Mississippi Medical Center 
(UMMC) has established the Biobank as part of the infra-
structure to support the conduct of translational and clinical 
research and to serve as the Tissue Bank Core of the Cancer 
Center and Research Institute. UMMC-Biobank began opera-
tion in late 2011 with an initial focus on specimen collections 
from cancer-related surgeries. It then expanded specimen 
collections to other clinical areas including the transplant, 
gastrointestinal, congenital heart disease and ventricular 
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assist device procedures. Currently UMMC Biobank is also 
actively enrolling COVID-19 positive participants from admit-
ted patients for blood collection.

Methods: The biobank has dedicated biorepository spe-
cialists charged with obtaining informed consents, specimen 
handling and processing. Operating room and general phle-
botomy staff procure biospecimens. Physicians in surgical 
pathology aid with fresh tissue sample procurement. The 
current facilities are designed for processing and storage 
of specimens, including two centrifuges (refrigerated and 
ambient temperature), two biological safety cabinets, auto-
mated liquid handler, two liquid nitrogen storage tanks and 
seven temperature-controlled -80°C freezers with monitoring 
system. UMMC biobank participants are registered in the 
database along with demographic and histology variables. 
Samples collected include whole blood, serum, plasma, 
buffy coat, tumor and normal tissue, which are handled ac-
cording to the ISBER best practices. Since participants agree 
to allow access to historical and future clinical data, additional 
clinical data is available from their electronic medical records 
(Epic). The biobank is federated with the Enterprise Data 
Warehouse, which facilitates clinical data extraction from 
Epic ensuring donor anonymity and regulatory safeguards. 
The Biobank Utilization Review Committee reviews specimen 
requests.

Results: To date, the UMMC biobank has over 3,800 partic-
ipants, 59% are African-American. UMMC biobank has suc-
cessfully provided support to over 50 clinical trials through 
expertise developed by biobank staff by interacting with 
scientific investigators, clinicians, OR staff, clinical research 
coordinators.

Conclusions: UMMC biobank is a growing facility for quali-
fied biomedical researchers to enable translation of precision 
medicine initiatives into communities with health disparities. 

P-12

The Human Stool: A Platform for Biomarker 
Discovery

Zoe Zreloff, Danielle Lange, Suzanne D. Vernon, Martha Carlin, Raul 
Cano

The BioCollective, 5650 Washington Street, Unit C9, Denver CO 
80216

Inferior quality of banked biological material compromises 
data and slows research. Even though the gut microbiome 
plays a critical role in human health and disease, little atten-
tion has been given to most important step in biomarker 

discovery—collection of human stool. The “ick” factor and 
logistical hurdles make this one of the most challenging 
biological samples to collect. Most information about the gut 
microbiome today is based on fecal samples collected using 
swabs or scoops and placed into nucleic acid stabilization 
solution limiting the type of testing that can done. Stool 
samples are heterogeneous so sampling only a portion does 
not adequately represent the gut microbiome. While this has 
provided important insight about the gut microbiome, the 
need to adopt and standardize methods of sample collection 
is a critical knowledge gap. 

To overcome the many challenges associated with the collec-
tion of human stool, we designed an easy to use kit that can be 
used at home to collect the entire bowel movement. Optimal 
packaging and shipping conditions that preserved microbial 
composition and viability were determined. Sample homog-
enization was essential to obtain numerous neat aliquots with 
nearly identical microbial diversity profiles as well as similar 
colony counts. This at-home collection approach was com-
pared to collection, processing and testing of a fresh fecal 
sample and a fecal sample collected on dry ice that was then 
thawed for processing and testing. In all microbiome tests, 
the at-home collection and overnight shipping provided su-
perior results compared to fresh sample collection or samples 
frozen on dry ice.

The at-home stool sample collection method provides a 
neat, high-quality sample of sufficient quantity that can be 
aliquoted and banked into nearly identical subsamples. This 
is critical since research and biomarker discovery of the gut 
microbiome requires the availability of provenanced fecal 
matter of sufficient quantity that can be used in a variety 
of platforms. Convenient, at home collection of the entire 
bowel movement provides sufficient sample to homogenize 
and aliquot into multiple neat aliquots for testing in genom-
ic, transcriptomic, metabolomic, lipidomic, culturomics, 
exposomics and phenomics. Billions of dollars are spent on 
microbiome biomarker discovery, verification, and clinical 
validation. Biomarker discovery success hinges on procuring 
and biobanking high-quality human stool samples and the 
data used to derive them.
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P-13

A Properly Designed Quality Control System in 
a Cell Biobank Ensures Reliable Test Results

Angelika Paluch1,3, Ilona Szabłowska-Gadomska1,3, Anna 
Chróścicka1,2,3

1  Laboratory for Cell Research and Application, Center for 
Preclinical Research and Technology, Medical University of 
Warsaw, Warsaw, Poland, 

2  Department of Histology and Embryology, Center for Biostructure 
Research, Medical University of Warsaw, Warsaw, Poland,

3  BBMRI.pl Consortium

Background: Biobanks are units that collect and store bio-
logical material together with data describing it. Various types 
of material are collected in biobanks. The type of gathered 
material determines biobank’s character. One of the biobank 
types is cell biobank. As its name indicate, in this type of 
biobank is collected biological material in the form of cells. 
Cell biobanks play an important role in the development of 
science and medicine. Research conducted in cell biobanks 
often become the foundations of new therapies. Therefore, 
appropriate quality of the biobanked material and obtained 
results are important. This can be ensured by introducing an 
appropriate quality control system in the biobank.

Methods: The quality control system was created to ensure 
the proper quality of the collected samples. Such system 
includes not only procedures, instructions, and the develop-
ment of techniques for handling biobanked material, but also 
bioethics commission agreements and plans for realization 
the process of controlling biobanked specimens. 

Results: The specific action plan aimed at the unit biobank-
ing biological material in the form of various types of cells 
obtained from humans was prepared. The developed action 
plan considers: the type of material collected, the type of 
biobank activity and the techniques used. All planned activ-
ities have been divided into five stages. The first includes de-
signing technological documents in the form of procedures, 
instructions, and forms. The second assumes obtaining the 
consent of the bioethics committee. 

The third involves patient (donors) recruitment. The next stage 
implicates quality control. This stage includes mycoplasma 
control, DNA and RNA qualification and quantification tests. 
The last stage assumes verification of the quality control results.

Conclusions: Properly designed quality control system can 
ensure reliability of research results. If quality control is pro-
vided in correct way, there is low probability of mistakes or 
sample devastation. Even the smallest disturbance of sample 
quality can have significant influence on the research results. It 

is very important to care about quality of biobanked samples 
and constantly monitor selected parameters. 

Only biospecimens biobanked in proper quality can be mile-
stone in science and medicine development.
This work was supported by MNSW, grant DIR/WK/2017/2018/01-1

P-14

Networking of Biobanks in Poland – the 
Possibility of New Scientific Cooperation and 
Development of Personalized Medicine

Angelika Paluch1,3, Anna Chróścicka1,2,3 

1  Laboratory for Cell Research and Application, Center for 
Preclinical Research and Technology, Medical University of 
Warsaw, Poland, 

2  Department of Histology and Embryology, Center for Biostructure 
Research, Medical University of Warsaw, Poland,

3  BBMRI.pl Consortium

Statement of the problem: Biobanks are the main source 
of high-quality biological material. The biobanked material 
is often used to conduct research aimed at developing 
new therapies or medicines. Polish biobanks possess large 
resources of a variety type of biological material including 
material from donors suffering from rare and genetic diseas-
es. Although Polish scientists express a willingness to share a 
unique biological material with other entities, the process of 
biobanks identification, integration as well as introduction of 
consistent standards and quality control is at an early stage of 
development. The lack of an easy way to identify biological 
collections available in Poland and uniform quality system 
makes cooperation between Polish scientists difficult. 

Proposed solution: Establish network of Polish biobanks 
support the development of biobanking in Poland. Thanks to 
this, it is possible to harmonize and introduce general quality 
systems, and to increase the cooperation between biobanks. 
Properly designed cooperation provides to better achieve-
ment of research results and developing new medicines and/
or therapies. 

The process of establishing the Polish Biobanking Network 
(PBN) began in 2017 and is possible thanks to the work of 
the BBMRI.pl Consortium. As of August 2020, PBN has 50 
member biobanks. Each of identified entity possess unique 
biological material. Polish biobanks are mostly specialized, 
mixed (population-specialized) or clinical type. In their 
resources are exceptional specimens including those related 
with rare, genetic, and/or oncological diseases. Specialists 
creating PBN make every effort to improve biobanking in 
Poland to improve access to Polish biomaterial collections 
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and the quality of Polish collections. BBMRI.pl specialists pro-
vide cycle of audits and surveys thanks which get knowledge 
about needs and possibilities of Polish biobanks.

Conclusions: PBN facilitates cooperation between national 
and international entities. Building a network of biobanks facil-
itates communication between units, increases the possibility 
of achieving research goals. Specialists creating biobank net-
works support other researchers by sharing their knowledge 
and experiences. Thanks properly established biobank net-
work is possible to use biobanked material by researchers from 
different entities, what in turn, makes it possible to develop 
personalized medicine.

This work was supported by MNSW, grant DIR/WK/2017/ 
2018/01-1

P-15

Facilitating Research Participant and Provider 
Understanding of Tumor Biomarker Testing 
and Results 

Esmeralda Casas-Silva1, Helena J. Ellis3, Lokesh Agrawal1, Deborah 
Collyar5, Janet Freeman-Daily6, Veena Gopalakrishnan1, Ping 
Guan1, Mark A. Jensen2, Natalie Madero2, Sean McDermott2, 
Jeffrey McLean2, Adam B. Murphy7, Abhi Rao1, James Suh2, Jane W. 
Wanyiri2, Carol J. Weil1, P. Mickey Williams2, Helen M. Moore1

1 National Cancer Institute, Bethesda, MD,
2 Leidos Biomedical Research, Inc., Frederick, MD,
3 Biobanking Without Borders, LLC, Durham, NC,
5 Patient Advocates In Research (PAIR), Danville, CA,
6 The ROS1ders, Mountain View, CA,
7 Northwestern University Feinberg School of Medicine, Chicago, IL

Abstract: The National Cancer Institute’s (NCI) Cancer 
MoonshotSM Biobank (the biobank) is a 5-year effort to accel-
erate research on cancer drug resistance and sensitivity. To 
accomplish this, the biobank will coordinate the donation 
of biospecimens from over 1000 research participants with 
cancer who receive standard of care therapy at participating 
NCI Community Oncology Research Program (NCORP) 
sites. As a return of value to participants and providers, the 
Biobank will conduct clinical tumor biomarker testing at a 
CLIA-certified laboratory. Individual biomarker report results 
will be provided directly to participants and their providers 
via a secure portal hosted on the biobank website (www.
moonshotbiobank.cancer.gov). The report will include infor-
mation about DNA and/or RNA found in the tumor that may 
be relevant to treatment, as well as information on potential 
therapies and clinical trials.

Statement of the problem: Biomarker testing has grown 
considerably over the last decade. Unfortunately, patients 

and providers often lack sufficient resources and expertise 
to navigate the overwhelming amount of information and 
technical terminology in these reports.

Proposed solution: To facilitate understanding of biomarker 
testing and key elements of the biobank biomarker report, we 
worked alongside providers, patient advocates, and commu-
nications experts to create supporting informational content 
for the biobank website. Resources include a sample report, 
an accompanying plain language guide to help users navigate 
and understand the report, a ‘Frequently Asked Questions’ 
area to be continuously updated based on participant and 
provider feedback, general information about biomarker test-
ing, and links to biomarker testing learning modules and other 
relevant topics eligible for free Continuing Medical/Nursing 
Education (CME/CNE) credits through an external resource. 
Prior to launch of the project, training sessions were held to 
give providers an overview of the resources described here 
and to answer their questions about the content. Participants 
and providers will be invited to provide feedback regarding 
the usefulness of these resources via surveys distributed 
throughout the life of the project. Feedback will be used to 
iterate on and improve content.

Conclusion: Through the creation of resources that promote 
understanding of biomarker testing and results, the biobank 
aims to empower participants and providers in the use of 
these resources to identify individualized treatments that have 
the potential to improve patient outcomes.

P-16

Impact of Instituting IRB Approved Waiver 
of Consent for Research Tissue Procurement 
During COVID-19 Restrictions

Randal L. Mandt1,2, David G. Nohle1,2, Leona W. Ayers1,2, Anil V. 
Parwani1,2

1 Cooperative Human Tissue Network (CHTN) Midwestern Division 
(MWD),

2 The Ohio State University (OSU), Columbus, OH, USA

Background: CHTN MWD is a Division of the NCI-sponsored 
prospective human tissue procurement program that provides 
quality human tissue and clinical data to approved investiga-
tors. The OSU Department of Pathology Tissue Procurement 
Service collects samples for CHTN MWD as well as for OSU 
Comprehensive Cancer Center (CCC) investigators and the 
OSU Total Cancer Care (TCC) Biorepository. As of 12/2015, 
CHTN MWD was only allowed to provide samples from 
fully consented donor surgical cases. This change caused a 
large reduction in eligible cases for procurement since not 

http://www.moonshotbiobank.cancer.gov
http://www.moonshotbiobank.cancer.gov
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every patient was consented prior to surgery. With the large 
number of academic and commercial investigators with the 
designation of “non-human subjects” research, in April 2020 
the OSU IRB approved CHTN MWD’s protocol amended to 
allow the procurement and distribution of samples collected 
under a waiver of consent to researchers conducting non-hu-
man subjects research.

Methods: We compared the number of procedures and 
procured samples from March through July 2019 to the same 
months in 2020. We compared the procurement of COVID-
19 restricted samples such as lung/bronchus and GI tract 
specimens and shippable aliquots to that from all anatomic 
sites from these periods.

Results: In the period from March through July, 34 shippable 
specimens were procured from 11 procedures in 2019 using 
waiver of consent, none for CHTN MWD, compared to 798 
shippable specimens (a 2,276% increase) from 302 proce-
dures (a 2,645% increase) in 2020.

During March 14 – April 7 2020, procurement from a list of 
anatomic sites thought to have higher COVID-19 transmission 
risk was suspended. Starting April 8th, COVID-19 test status 
was routinely available to procurers and procurement from 
these sites was allowed when negative. The number of 
shippable samples (portions of specimens) procured from all 
anatomic sites increased 12.2% (1,299 to 1,457), the number 
of higher risk specimens procured decreased 18.0% (661 to 
542). The number of shippable samples from higher risk sites 
was 50.9% of procurement from all anatomic sites in 2019 but 
dropped to 37.2% in 2020.

Conclusions: Procuring under waiver greatly expanded the 
amount of OSU procured tissue available despite pandemic-in-
duced disqualification of higher risk tissues, reduced surgical 
cases and research laboratory shutdowns. Re-institution of 
waiver of consent for non-human subjects research greatly 
eased the overall impact of COVID-19 on our investigator’s 
requests.

P-17

COVID-19 Pandemic Impact on Cooperative 
Human Tissue Network Midwestern Division 
(CHTN MWD) Service to Investigators

Randal L. Mandt1,2, David G. Nohle1,2, Marta E. Couce1,3, Leona W. 
Ayers1,2, Anil V. Parwani1,2

1 Cooperative Human Tissue Network (CHTN) Midwestern Division 
(MWD),

2 The Ohio State University (OSU), Columbus, OH, USA,
3 The Case Western Reserve University (CWRU), Cleveland, OH, USA

Background: CHTN MWD is a Division of the NCI-sponsored 
prospective human tissue procurement program that 
provides quality human tissue and clinical data to approved 
investigators. Throughout its 32 year history, the CHTN has 
avoided handling known-to-be-infected samples among 
the great variety of diseases, anatomic sites and standard/
custom preparations that it procures. During the COVID-19 
pandemic, access to personal protective equipment (PPE), 
reduction of surgical procurement opportunities, investigator 
laboratory closures and the abrupt shift in research to COVID-
19-infected samples posed challenges. The CHTN MWD 
operated continuously during the shutdowns by adapting the 
operation to ensure physical distancing and appropriate PPE, 
continuing to work with active investigator laboratories, ob-
taining IRB approval to increase the use of waiver of consent 
and ship fixed known-to-be-infected samples, and shifting 
some staff to work from home. While the start of procurement 
was delayed at recently added subsites, CWRU was able to 
keep procuring, even sending some same-day shipments of 
fresh samples, particularly to active commercial investigators.

Methods: We compared the number of distributed samples 
from March through July 2020 to the same period in 2019, 
focusing on the change in types of collected specimens, 
autopsies and surgeries performed and number of COVID-
19-related tissue requests received and filled.

Results: 1,572 samples were procured for CHTN investiga-
tors by CHTN MWD in March through July 2020, 36 (2.2%) 
fewer than the same period in 2019 (1,608). 1,889 samples 
were shipped by CHTN MWD in March through July 2020, 
221 (10.5%) fewer than the same period in 2019 (2,110). The 
mix of samples shipped in these months in 2020 differed from 
this period in 2019: shipments of fresh decreased 14.2% (858 
vs. 1,000), fixed decreased 45.6% (523 vs. 962) and frozen 
increased 243.2% (508 vs. 148).

Following IRB approval to distribute fixed samples from 
COVID-19 patients, 4 requests involving such tissues were 
received involving 4 anatomic sites from autopsies. During 
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these months in 2020, 100 samples were collected from au-
topsies, 25 (33.3%) less than those collected from autopsies 
in this period in 2019 (125).

Conclusions: Despite the pandemic reduction in surgical 
procurement opportunities and research laboratories 
closures, CHTN MWD was able to operate at nearly 90% of 
typical service capacity and to adapt to handling infected 
samples related to the pandemic.

P-18

NCI Funding Opportunity: Integrating 
Biospecimen Science Approaches into Clinical 
Assay Development

Lokesh Agrawal1, Abhi Rao1, Ping Guan1, Miguel Ossandon2  and 
Helen M. Moore1

1 Biorepositories and Biospecimen Research Branch (BBRB), 
2 Diagnostic Biomarkers and Technology Branch (DBTB), Cancer 

Diagnosis Program (CDP), National Cancer Institute (NCI), 
Bethesda, MD

Statement of the problem: Biospecimens are the essen-
tial starting materials for the biomarker assays that enable 
precision medicine. Biospecimen preanalytical factors can 
directly influence molecular results from assays conducted 
for basic research, biomarker discovery, and biomarker 
validation, and can also influence the development of vali-
dated clinical assays. The U.S. National Cancer Institute (NCI) 
Biorepositories and Biospecimen Research Branch supports 
extramural research to investigate and mitigate preanalytical 
challenges facing clinical assay development and analytical 
validation in a variety of biospecimen types. The overall 
goal of this initiative is to expedite biomarker clinical assay 
development through evidence-based standardization of 
biospecimen handling practices. The work is centered on 
emerging and clinically relevant biomarker assays conducted 
on a variety of molecular platforms.

Proposed solution: Researchers may investigate tissue 
and fluid biospecimens including core biopsies, fine needle 
aspirates, tissue exudates, blood, urine, saliva, breast milk, 
feces, sweat, CSF, and pleural and esophageal aspirates. 
Investigator-designed experiments explore how different 
biospecimen preanalytical conditions affect diagnostic, 
predictive and prognostic biomarkers. To date, seven grants 
have been funded. The grants address important areas in 
biospecimen science in both liquid and solid biopsy speci-
mens in breast cancer, glioblastomas, lung cancer, prostate 
cancer and cutaneous T-cell lymphoma. Investigators have 
the opportunity to collaborate with each other and with the 

NCI through the U01 funding mechanism.

Conclusions: The results from this research program will 
elucidate how analytical quantification of clinically relevant 
biomarkers is affected by patient context factors, variation 
in biospecimen collection, processing, and storage proce-
dures, and how such effects can be mitigated to improve the 
development, performance and accuracy of clinical biomark-
er assays utilized in clinical research and patient care. The next 
receipt dates for this program, PAR-18-947, are November 9, 
2020, March 15, 2021 and July 2021.

P-19

A Systematic Review of the Informed Consent 
and Assent Process in Pediatric Biobanks and 
Genomic Research Studies

Leat S. Perez, Saida B. Hussain, Evelyn Dean-Olmsted, Paula S. 
Espinal

Nicklaus Children’s Hospital, Research Institute

Background: Studies that examine biobanks and genomics 
are becoming increasingly widespread within the pediatric 
biomedical research community. There is growing recog-
nition of the importance of including pediatric populations 
in such research. Current guidelines broadly indicate that 
“competent” minors should be involved in the consent 
procedure; however, those guidelines fall short of addressing 
the ethical issues associated with using the same procedures 
for enrolling minors at different levels of competency. The dis-
crepancy between degrees of capacity is of growing concern 
as the field of pediatric translational medicine expands. The 
objective of this review was to evaluate the state of published 
research and guidelines on consent and assent in pediatric 
biobanks and genomic studies. 

Methods: A systematic literature review of attitudes and pro-
cesses surrounding informed consent and assent in biobanking 
and genomic pediatric research was conducted. Bibliographic 
databases included PubMed and Scopus, as well as relevant 
institutional guidelines. MeSH terms were incorporated to 
improve sensitivity and specificity using the following key 
terms: (informed consent OR assent) and (biobank* or biore-
positor* or genomics or tissue bank) and (child* or adolescen* 
or minor* or pediatr* or paediatr* or young adult). The data 
analysis method used was thematic categorization.

Results: In total, 502 papers were identified. Duplicates were 
identified and removed. After screening the abstracts of the 
remaining articles against our inclusion and exclusion criteria, 
179 papers were included in the thematic review. General 
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themes identified include participant perspectives, the ethics 
of re-consent and cultural differences regarding the capacity 
of minors. Papers also differed in their conceptualization and 
measurement of pediatric consent and assent. 

Conclusions: Regarding the assent process for participation 
in biobanking and other translational genomic research, there 
is a relative lack of published research and guidelines on how 
informational and communicative needs may vary by age and 
other factors. This points to a need for further research toward 
improving the quality of the informed consent and assent 
processes for pediatric translational studies. In the future, 
such research may be applied to developing more person-
alized consent and assent procedures that take into account 
developmental milestones and other factors. 

Keywords: biobank; genomics, assent; informed consent.
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Vulnerabilities of Cancer Patients and Their 
Effects on Informed Consent for Biobanking

Mason Kyle, BS, Diana Cortez, BS, Blaze Carbonell, BS, Edgar 
Masmila, PA, Alfredo Molinolo, MD, PhD, Sharmeela Kaushal, PhD

Biorepository, Moores Cancer Center, University of California, San 
Diego

The Biorepository at Moores Cancer Center (MCC) is a 
College of American Pathologists (CAP) accredited biobank 
that performs informed patient consenting under a UC San 
Diego IRB-approved protocol. The informed consenting 
process is a key element that allows the MCC Biorepository to 
obtain, store, and utilize patient bio-specimens and associat-
ed patient information for current and future research.

In our experience informed consent for research has been 
well received by patients when it is presented as a benefit 
for the cancer community in the future. However, there are 
six common patient vulnerabilities to take into account when 
obtaining informed consent for research which stem from 
physical, cognitive, educational, systematic, experiential, 
and/or emotional conditions. These vulnerabilities can cause 
unique difficulties for coordinators and patients during the 
informed consent process, which can lead to failed consults.

In this article, we present the experiences of our coordinators 
during informed consent consults with the vulnerable cancer 
patient population at MCC. These experiences are meant to 
demonstrate some successful approaches to handling the 
difficulties present in these complicated situations.

The coordinator experiences presented in this paper provide 
insight into the challenges of consenting diverse, vulnerable 

patient groups for research studies, specifically biobanking. 
Proper identification and handling of patient vulnerabilities 
are discussed to ultimately conclude that the informed con-
sent process used alongside of compassionate consulting 
skills are paramount to obtaining informed patient consent.

P-21

NASA Institutional Scientific Collection and 
Biospecimen Sharing Program at Ames 
Research Center

Ryan T. Scott1,2, Alison J. French1,2, Alan E. Wood1,2, Elizabeth Keller1,2, 
Danielle Lopez1,2, Martha Del Alto1,2

1 NASA Ames Research Center, Moffett Field, CA, 
2 Ames Life Sciences Data Archive, Moffett Field, CA

For decades, NASA and their international partners have 
flown and conducted non-human biological experiments in 
space to understand the effects of spaceflight and address 
potential biological hazards. It is imperative to understand 
the basic science and health risks associated with spaceflight, 
along with developing countermeasures, as humanity ven-
tures back to the Moon, and then to Mars and beyond.

Sending organisms into space is a costly endeavor which 
makes space-flown biological specimens a valuable resource. 
To enable maximum scientific return, samples not required 
by the Principal Investigators are harvested, preserved and 
archived in NASA’s Institutional Scientific Collection (ISC) at 
Ames Research Center (ARC). These specimens are collected 
according to well-established SOPs that maintain their quality 
and integrity. To enable new discoveries, the samples are 
then made available to the international scientific community 
through NASA’s Biospecimen Sharing Program (BSP).

The NASA ISC currently stores over 32,000 specimens 
from Shuttle, International Space Station and ground-based 
investigations. Tissues are predominantly from mice and rats, 
though samples are also available from bacteria and quail. 
The specimens include tissues from all biological systems 
including musculoskeletal, neurosensory, reproductive, 
respiratory, circulatory, and digestive and are stored at -80°C, 
-20°C, +4°C, or ambient. Descriptive metadata is available 
for all samples. Historically, these tissues have been used for 
a wide range of analyses, including histology, genomics, and 
transcriptomics.

Also available through the ISC are tissue from NASA’s Space 
Radiation Laboratory. To study the effects of space radiation, 
researchers irradiate biological specimens and unused sam-
ples are made available through the LSDA.
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These biospecimens and data are made available through the 
public Life Sciences Data Archive (LSDA) website to promote 
basic discovery, pre-clinical and clinical science. Visit the 
NASA ISC-BSP website for more information. 

Websites: https://lsda.jsc.nasa.gov/; https://www.nasa.
gov/ames/research/space-biosciences/isc-bsp

P-22

Using Approach Metrics to Refine Patient 
Engagement Strategies at the McCain GU 
BioBank

Ana Bolanos, Tobi Adeyemi, Miran Kenk, Susan Nguyen, Sangita 
Paul, Alisha Bhimani, Heidi Wagner, Neil Fleshner

University Health Network (UHN) - Princess Margaret Cancer Centre, 
McCain GU BioBank

Background: The McCain GU Biobank (MGB) is a biorepos-
itory, housing high-quality specimens (including tissue, blood 
and urine) collected longitudinally from over 16,000 consent-
ing participants seen at the genito-urinary oncology division 
at UHN, Canada’s major hospital network. Since its inception 
in 2008, MGB has supported clinical trials and biomarker 
research in Canada and internationally while maintaining an 
industry-leading consent rate of 93%. 

Methods: We evaluated the biobank’s consent rate, exam-
ining reasons for refusal among the approached individuals 
who declined to provide consent for biospecimen collection, 
to determine trends within the last 10 years and develop 
approaches to enhance patient engagement. Tendencies 
were correlated with key events such as the incorporation 
of whole-genome sequencing to the protocol, to determine 
their impact. These metrics are applied to shape new patient 
engagement initiatives within our program. 

Results: Common reasons provided for refusing to partic-
ipate include: lack of interest in research initiatives (44%), 
feeling overwhelmed when approached (10%) and concerns 
with privacy/confidentiality (3%). To increase interest in 
participating in the biobanking program, enhancement of 
participant engagement initiatives and marketing strategies, 
such as: updated online presence, patient brochures, social 
media campaigns and robust communication strategies 
involving stakeholders and patient advocacy groups have 
been implemented, resulting in a significant (8%) decline in 
comparison to previous years.

An increase in refusals due to privacy and/or confidentiality 
concerns was observed over the years (~3%). Language of 
the consent form has been modified and staff were provided 

training on how to clearly describe academic and industry-led 
collaborations, explain the potential for commercialization of 
samples, and describe measures used to protect personal 
information. 

Conclusion: A key strength of MGB lies in the continuous 
serial collections through the patients’ care. Continuing 
participation is instrumental for the continued success of 
the biobank. Therefore, an analysis into the biorepository’s 
approach and consent metrics is key to understanding where 
and how patient engagement initiatives can be strengthened 
in order to remove barriers to participation, improve the 
participant experience, and boost participant recruitment, 
adherence and retention to remain an industry leader in high 
quality uro-oncological biospecimens. 
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Developing Discovery of Clinically Acquired 
COVID-19 Biospecimens

Leslie J. Solis1, Jeffrey Trunnelle2, Stephanie E. Soares1, Nicholas R. 
Anderson1,3

1 Clinical and Translational Science Center, University of California 
Davis Medical Center, Sacramento, CA,  

2 Department of Public Health Sciences, University of California 
Davis Medical Center, Sacramento, CA,

3 Division of Health Informatics, Department of Public Health 
Sciences, University of California, Davis, Sacramento, CA

Background: Clinically acquired COVID-19 biospecimens 
have become a critical demand for research on the novel 
coronavirus, SARS-CoV-2, by researchers in immunology, 
infectious disease, critical care, epidemiology, serology, 
drug discovery, and other fields. Institutional approaches for 
capture and storage of biospecimens with positive COVID-19 
tests has been highly variable, ranging from investigator-led 
to institutionally coordinated or private lab approaches. 
Variability in these methods, the relatively limited quantities 
of collected specimens, and the difficulties in associating 
appropriate clinical histories with these samples have created 
challenges in access and have overloaded individual sites 
resource capabilities. The University of California Academic 
Medical Centers (UC AMCs) sought to establish a collab-
orative system-wide secure portal to advance the efficient 
discovery and request of these resources.

Methods: The COVID-19 Virtual Biospecimen Database 
(C-VBD) extends the architecture of the Virtual Biospecimen 
Database (VBD). The C-VBD developed a structured, deiden-
tifed data extraction workflow used by each of the five UC 
AMC’s for reporting inventory status to the UC Davis C-VBD. 
These metadata include COVID-19 associated metadata 

https://lsda.jsc.nasa.gov/
https://www.nasa.gov/ames/research/space-biosciences/isc-bsp
https://www.nasa.gov/ames/research/space-biosciences/isc-bsp
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including test date, basic patient demographics, and col-
lection protocols. The VBD data schema was expanded to 
support new search interface and simplify the capability for 
individual sites to report these data to the central portal. 

Results: Each of the UC sites had different states of technical 
readiness for supporting this urgent effort, ranging from 
mature collection systems to ad hoc approaches developed 
under research protocols. The C-VBD faced a standardization 
challenge due to these different implementations and over-
sight approaches and developed discrete data extraction and 
deidentification workflows to support these individual data 
contributions. This lack of standardization remains a significant 
challenge for further operationalization this process, but still 
allowed the C-VBD to be populated with data from all 5 UC 
AMCs and deployed to the web. Collaborating University of 
California sites are improving the process to provide updated 
data monthly, and improve quality and consistency of workflow 
to ensure continued relevance and accuracy of data. 

Conclusions: The C-VBD tool is an early but informative 
tool for identifying distributed biospecimen collections for 
research use. 
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Keep Calm, It’s Moving Day! – Logistics Behind 
a Biorepository Relocation, Our Experience at 
UHN Biospecimen Services

Sangita Paul, Ana Bolanos, Miran Kenk, Susan Nguyen, Alisha 
Bhimani, Heidi Wagner, Neil Fleshner. 

UHN Biospecimen Services, McCain GU BioBank, PM Oncology 
Biobank, Princess Margaret Research Centre - University Hospital 
Network (UHN), Toronto, ON, Canada

Background: UHN Biospecimen Services houses over 1.5 
million biospecimens comprising blood and derivatives, 
saliva, urine, stool, and tissues collected across a large 
tertiary-care hospital centre. Over the years, the biobank 
outgrew the allocated infrastructure, a common challenge 
to biorepositories worldwide. UHN Biospecimen Services 
strategized and developed a comprehensive plan to relocate 
its specimens, while remaining operational. 

Methods: The relocation occurred in 3 phases: 

1) Planning Phase (6 months): An interdepartmental task force 
of 10-12 members was employed for project planning and im-
plementation. A pre-move survey and site selection was done 
based on: proximity to collection sites; potential to accom-
modate long-term growth; functional space. Additionally, the 
site’s opportunity for engagement with patients, physicians, 

and trainees was also considered. 

2) Packing and Site-Readiness: Biobank equipment and freez-
ers were prepared using a “coordinate map system” for the 
new location. A basic “backup” lab was set up in preparation 
for time-sensitive samples during the moving phase. 

3) Moving cryostorage and lab infrastructure involved relocat-
ing 40 freezers (liquid nitrogen and mechanical) and over 20 
other lab equipment (e.g. safety cabinets, centrifuges, etc.), 
consumables as well as specimens in temperature controlled 
cryoshippers. 

Results: Post-move validation of equipment to ensure pre-
cision and accuracy was performed and clearance from the 
Institutional Biosafety Department was obtained to commence 
operations. An emergency response plan was created for new 
location and freezer alarm system was installed and validated.

Having to relocate during the COVID-19 pandemic, in 
compliance with safety guidelines and infection prevention 
strategies, remote management and social distancing, was 
our biggest challenge. Additionally, the need for sample con-
solidation, optimal allocation of resources, sample retrieval 
and distribution, as well as working under a tight deadline 
were among other challenges encountered.

Extensive planning, interdepartmental collaborations and 
strategies, such as weekly teleconferences with the task 
force to determine timelines, identify challenges, and assess 
logistics to ensure the quality and integrity of the samples and 
associated data, all while remaining operational as a biobank, 
were critical to relocate our biorepository. 

Conclusion: One of the major benefits of relocation, was 
the opportunity to centralize operations and optimize use 
of space and resources, streamline operations and be cost 
effective, while enhancing our visibility within the institution 
and research community and promoting collaborations for 
better research outcomes.
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The Cancer Moonshot Biobank’s Integrated IT 
Systems 

Veena Gopalakrishnan1, Ping Guan1, Jeffrey McLean2, Mark A. 
Jensen2, Abhi Rao1, Carol Weil1, Esmeralda Casas-Silva1, Helena 
J. Ellis3, James Suh2, Jane W. Wanyiri2, Lokesh Agrawal1, Sean 
McDermott2, P. Mickey Williams2, Helen M. Moore1 
1  National Cancer Institute, National Institutes of Health, Bethesda, 

MD 20892,
2  Leidos Biomedical Research, Inc. Frederick, MD 21701,
3  Biobanking Without Borders, LLC, Durham NC 27705

Statement of the problem: High quality biospecimens 
are fundamental to research in understanding complex dis-
eases, identifying biomarkers and unraveling mechanisms of 
resistance to therapies. Biobanks need a robust Information 
Technology (IT) infrastructure to support the collection, pro-
cessing, storage and distribution of biospecimens and asso-
ciated data. Lack of well-defined requirements, standardized 
data models, differences in software systems and institutional 
system security policies are some of the challenges in setting 
up an IT framework to support biobanking needs. 

Proposed Solution: NCI’s Cancer Moonshot Biobank has 
been established to collect high quality longitudinal biospe-
cimens and associated data from diverse population groups 
across various cancer types. These biospecimens collected 
from over 1000 research participants will be distributed to 
investigators to accelerate cancer research, particularly to 
understand drug resistance mechanisms and improve im-
munotherapies. To support the IT needs of the biobank, a 
working group of information systems and bioinformatics 
experts from across NCI was convened and tasked with de-
veloping requirements, performing landscape analyses, and 
identifying and implementing systems. This resulted in the im-
plementation of an integrated IT infrastructure for the Biobank 
comprised of an electronic consent application, a registration 
system to enroll consented patient participants, a clinical 
data management system to collect the participants’ clinical 
and biospecimen data, an engagement website to provide 
secure access to clinical test results to patients and their pro-
viders to support the patient’s clinical care, a biorepository 
LIMS to track data related to biospecimen processing and 
storage, an online catalog to display an inventory of available 
biospecimens to researchers, and NIH and NCI-based data 
sharing platforms to enable controlled access of clinical and 
analytical data to researchers. The seamless transmission of 
data in this integrated IT framework is intended to improve 
both the providers’ and participants’ experience in the study 
and provide rapid access of high-quality data to researchers.

Conclusion: The Cancer Moonshot Biobank’s integrated IT 
infrastructure is envisioned not only to support the collection 
of biospecimens and associated data and its distribution to 
researchers, but also, in the spirit of Cancer Moonshot, to 
provide a platform for direct engagement with patients and 
providers.

P-27

Analysis of Trends in Biospecimen Complexity 
in Cancer Research over Two Decades

Lauren Wotton, Brent Gali, Karlene Carvalho, Tamsin Tarling, Lise 
Matzke, Peter H. Watson

BC Cancer’s Biobanking and Biospecimen Research Services

Background: Overtime, researchers’ demand for increased 
quality and quantity of biospecimens has risen, and conse-
quently, so too have the costs of biobanking them. Therefore, 
in order to be sustainable and ensure optimal utilization of 
their resources (supply), biobanks must predict future utiliza-
tion (demand). Previously, we have surveyed biospecimen use 
in research and identified emerging trends towards increased 
levels of complexity (e.g. biospecimens matched over time) 
and changing demand (e.g. request for larger cohorts) in 
biospecimen requirements. Here we have confirmed some 
of these trends with respect to biospecimen complexity by 
extending the scope of our previous studies and conducting 
a more detailed and up-to-date literature review. 

Methods: An unbiased selection process was used to identi-
fy a set of research papers from across the spectrum of cancer 
research and the subset of those papers utilizing human bio-
specimens were selected for review from three time intervals 
(2000, 2010, 2020) from the PubMed database. Criteria for 
determining the source and complexity of biospecimens 
were developed and overall concordance between two inde-
pendent observers abstracting the data was then confirmed 
(k=0.87) to validate the criteria.

Results: We reviewed a total of 163 papers spanning across 
a 20-year period. We observed increased use of dual biospe-
cimen formats (12% to 36% of papers, p=0.0069), matched 
samples (16% to 38% of papers, p=0.043) and biospecimens 
with associated outcomes data (18% to 48%) (p=0.006). In 
addition, the use of two or more cohorts increased over time 
(p=0.025). The mechanism through which biospecimens 
were obtained also changed over time with an increase in the 
diversity of collection pathways used (p=0.009). Furthermore, 
an increase in utilization of biobanks as a component of these 
pathways was seen but did not reach statistical significance.
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Conclusions: Overall, this study shows that the complexity of 
biospecimens being used in cancer research and the diversity 
of pathways through which these are obtained is increasing 
significantly. This observation is important for biobanks given 
that the cost to support the supply of biospecimens with 
complex as opposed to simple quality characteristics is great-
er. For biobanks to manage sustainability, optimize utilization, 
and meet changing research demand, they need to adjust 
their operational models to better support the supply of these 
types of biospecimens.
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Biobank Mississippi – A New Biobank Enriched 
for African Americans

Gouri J. Mahajan¹ Matthew A. Hathcock² , Ruchi Gupta², Gailen 
D. Marshall¹ , James R. Cerhan² , Micheline M. Resende³ , Suzette J. 
Bielinski² , Mine Cicek4 , Richard L. Summers¹ , Janet E. Olson²
1  University of Mississippi Medical Center, Jackson, MS, United 

States,
2  Health Sciences Research, Mayo Clinic, Rochester, MN, United 

States,
3  Center for Individualized Medicine, Mayo Clinic, Jacksonville, FL, 

United States,
4  Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN, 

United States

Background: To report on design and progress of Biobank 
Mississippi after 4 years of enrollment at the University of 
Mississippi Medical Center (UMMC).

Methods: Biobank Mississippi is a partnership between 
UMMC and the Mayo Clinic Center for Individualized Medicine 
to encourage collaborations across institutions and to build a 
new biospecimen and data repository that includes 10,000 
participants for biomedical research representative mostly 
of the UMMC population. Potential participants are invited 
using marketing materials on the UMMC employee intranet. 
Recruitment sites include the UMMC Pavilion and Rapid Care 
Clinics and Medical Mall in Jackson, MS. Potential participants 
are current/former UMMC patients of age 18 years and older, 
able to give written informed consent, and U.S. residents. 
Collected blood samples are processed into DNA, serum, 
and plasma. Surveys collect information on personal and family 
health history, demographics, and education. Data are avail-
able from electronic health records. We have been building 
infrastructure for the governance of the Biobank.

Results: After 3 years of recruitment, over 4,500 participants 
have consented to the project and provided samples and 
data. The collection is targeted for completion by the end 
of 2021. 76% of participants self-reported being African 

American, 20% white, and 60% female. The mean age is 44 
years (SD=14). Self-reported educational status included 15% 
with no high school (HS) education, 34% with HS only, 32% 
with some post-HS education, and 17% had 4+ years of post-
HS education. Some self-reported conditions include hyper-
tension (30%), depression (24%), anxiety (22%), osteoarthritis 
(22%) gastroesophageal reflux (18%), and HIV (13%). A per-
sonal history of cancer was common. 4% reported a history 
of breast cancer, 2% with lung cancer and 2% with colorectal 
cancer. We have involved a community advisory board and 
made a process to request access to data and samples from 
the Biobank, and our first study was approved this year. 

Conclusions: Biobank Mississippi is a newly established 
resource for biomedical research with translational value 
within UMMC and Mayo Clinic as well as other systems. The 
access to this large well-annotated clinical and biological data 
with diverse samples may lead to innovative and personalized 
approaches. This will contribute to advances in the precision 
medicine field and support studies that address health dispar-
ities in Mississippi with potential global applications.
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Let Your Tubes Fly! A Modular Pneumatic Storage 
Network Delivering High Quality Sample Access 
for Translational Research in China

Paul Lomax1

1 SPT Labtech, Melbourn, UK

Background: In 2014 the Chinese government announced 
investment to develop five National Centres for Translational 
Research with the first of these planned in Shanghai. Much 
emphasis has been placed on bringing people together to 
foster collaboration between different disciplines, such as 
engineering, clinical and basic research with the common 
goal of driving innovation and more rapid development of 
medicines, therapies, devices and diagnostics.

Statement of the problem: As the first of these centres 
planned its multi-disciplinary research facilities, access to high 
quality samples would be key to delivering world class re-
search. There was much debate around the merits of a central 
biobank versus smaller local storage facilities and there were 
clear pros and cons for each. Another major challenge was 
the estimation of the sample storage capacity as this had the 
potential to vary significantly as the centre evolved. Getting 
this wrong could mean that space could quickly run out or 
conversely that funding could be wasted on storage space 
that could remain empty for years.
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Proposed solution: The team became interested in the 
possibilities offered by SPT Labtech’s “arktic XC” biobanking 
system which is a network of interlinked “arktic” modular -80 
storage units capable of sending samples between laborato-
ries and storage through a pneumatic transport system. After 
comprehensive evaluation it was decided to proceed with 
several small “arktic XC” systems with clusters of inter-connect-
ed “arktic” modules supporting different research teams. This 
meant that the storage units could be placed conveniently in 
different locations across the site and samples transported 
directly to and from laboratories. The teams also planned for 
relatively short-term storage capacity projections, safe in the 
knowledge that capacity could be easily expanded later with 
the addition of extra “arktic” modules. 

Conclusions: The selection of several small arktic XC systems 
will meet projected requirements for the coming years, with 
efficient workflows and a flexible architecture for future 
growth. Longer term the vision is for a comprehensive repos-
itory network to share samples across the research groups. 
It was also realised that sample handling and workflow 
efficiency could be improved using pneumatic transport, for 
example the ability to send samples to storage directly after 
processing and aliquoting will significantly reduce transfer 
times, drive greater consistency and improve sample quality.
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The Libre Biobank Management System: 
Toward an Extensible, Free and Open Source 
Web-Based Biobank Management System

O’Shea. K1, Bolton. R2, Mur. LAJ1, Lu. C2 and Sai-Giridhar. P3

1 Institute of Biological, Environmental, and Rural Studies, 
Aberystwyth University, Ceredigion, Wales, United Kingdom, 
SY23 3DA,

2 Department of Computer Science, Aberystwyth University, 
Ceredigion, Wales, United Kingdom, SY23 3DA,

3 Hywel Dda Biobank, Hywel Dda University Health Board, Llanelli, 
Wales, United Kingdom, SA14 8QF

Statement of the problem: Through the provision of large, 
well-annotated repositories of biospecimens, biobanks are 
now among the main facilitators of data-driven medicine. 
The core function of these biobanks is producing a huge 
amount of big data, leading many facilities to employ the use 
of Biobank Management Systems (BIMS). Whilst there exists 
a plethora of proprietary or open source BIMS solutions, it re-
mains a great challenge to manage the metadata associated 
to common biobanking elements such as samples, donors, 
sample collection and processing.

Moreover, commercial BIMS vendors often require users to 
“license” their software, putting facilities into positions where 
data is often held by the service provider with arbitrary barriers 
placed to make it difficult to retrieve and reuse biobank data 
once the license has expired - often locking their licensees in 
unfairly or asking for additional “support” fees to allow access 
to said features.

Proposed solution: The Libre Biobank Management System 
(LimBuS) is a feature-rich, open source, highly extensible, 
standards compliant, platform-independent biobank man-
agement system that enhances the collation, dissemination, 
and querying of a digital database of biospecimens through 
a highly accessible web-based interface. Through our highly 
accessible user interface, we are able to advocate the use of 
standard control vocabularies and ontologies for capturing 
essential metadata - which may provide a fully contextualised 
source of information that can be exploited for scientific 
research and candidate selection for clinical trials.

To support and supplement new or existing tooling, we have 
broken out most of the functionality present within the web-
based interface out to a number of Application Programming 
Interface (API) endpoints. These end points allow program-
matic access to the database, and allows authenticated users 
to delete, modify, query and view information stored within 
the BIMS.

Conclusions: We envisage that our highly extensible 
platform twinned with a determined focus on community 
participation and feedback will be fruitful in both extending 
our system with new features and identifying and fixing bugs– 
ensuring that each release will better reflect the requirements 
of the biobanking community at large.

LimBuS is licensed under the terms of the GPLv3 or later, and 
is freely available to download at https://www.github.com/
AberystwythSystemsBiology/limbus.

https://www.github.com/AberystwythSystemsBiology/limbus
https://www.github.com/AberystwythSystemsBiology/limbus
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Minimum Common Data Elements of Cancer-
Specific Clinical Information and Consent 
Information for the Biobank Network in Japan

Satoshi Nagaie1 , Makoto Hirata2 ,3, Kotaro Hattori4, Ryo 
Matsumura4, Koji Kitajima5, Reiko Miyahara5, Eisei Noiri5, Seiya 
Imoto2, Shin Kawano6, Mizuki Morita7, Toshihisa Takagi6, Yuichi 
Goto4, Yoshinori Murakami2, Soichi Ogishima1

1 Tohoku Medical Megabank Organization, Tohoku University, 
Miyagi, Japan

2 The Institute of Medical Science, The University of Tokyo, Tokyo, 
Japan

3 National Cancer Center Hospital, Tokyo, Japan
4 National Center of Neurology and Psychiatry, Tokyo, Japan
5 National Center for Global Health and Medicine, Tokyo, Japan
6 Toyama University of International Studies, Toyama, Japan
7 Okayama University, Okayama, Japan

Background: We launched the biobank network connect-
ing the three major biobanks and the university hospital’s 
biobanks in Japan, and established the minimum common 
data elements of biospecimen and data including disease 
name, sample type and data type. Using those elements, we 
provided the cross-search system of 850,000 biospecimens 
and 200,000 genomic data across 12 biobanks. In this study, 
we expanded the minimum common data elements to can-
cer-specific clinical information and consent information.

Methods: For cancer-specific clinical information, we 
examined Japanese Classification of Cancer established by 
several cancer study groups of Japan. These guidelines are 
widely used in the field of pathology in Japan. For consent in-
formation, we examined the Data Use Ontology (DUO) which 
is one of the technical standards for consent information by 
GA4GH (Global Alliance for Genomics & Health).

Results: Each cancer study group has developed Japanese 
Classification of Cancer, there are currently 27 different guide-
lines. In October 2019, these guidelines were unified and 
Japanese Cancer Staging Manual was published. Basically, 
we have decided to follow this manual, but the details of indi-
vidual cancers will conform to the individual cancer guideline. 
In fact, the clinical items of cancer in BioBank Japan are derived 
from each guideline and can be correlated with the items 
in this manual. However, the level of granularity of clinical 
information varies, and it is not practical to make all items of 
this manual common. For consent information, we decided 
to make IRB and NPU minimum common data elements in 
response to requests from industry. Since GA4GH has stan-
dardized DUO for consent-based data use conditions, we 
decided to use this as the standard. Among 23 types of DUO 
codes, IRB is defined as requiring submission of institutional 

review board approval and NPU is defined as use of the data 
is limited to not-for-profit organizations, not-for-profit use and 
non-commercial use.

Conclusions: We developed the minimum common data 
elements of disease-specific clinical information and consent 
information to meet demand of industry. These data elements 
are expected to be very useful in the selection of biospeci-
mens and data in our biobank network.
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Biosample Hub: An Online Platform to Connect 
Academic Biobanks with Biotech Companies

R.E. Hewitt1, C.B. Eng2, R. Singh3, D. Uribe4, J.-H. di Donato5, L. 
Burke-Masterson6, R. Perkins7 and B.S. Sahota8

1 Biosample Hub, Carmarthen, UK,
2 National University Health Systems (NUHS), Singapore, 
3 Houston Methodist Research Institute, Houston, Texas, United 
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4 Genobank.io, Palo Alto, California, United States, 
5 3C-R , Castelginest, France,
6 Genuity Science (Ireland) Ltd, Dublin, Ireland,
7 New Liberty Proteomics Corp., Cincinnati, Ohio, USA,
8 Sahota Solicitors, Mayfair, London, UK

Statement of problem: Partnership between academic 
biobanks and industry provides many opportunities for mutual 
benefit. However, smaller biotech companies without dedicat-
ed staff for sample procurement often have difficulty finding the 
right academic biobanks to work with. It is even more difficult 
for academic biobanks to find suitable partners in the biotech 
industry, as companies tend not to advertise their sample needs.

Proposed solution: An online platform called Biosample 
Hub has been developed to address this specific match-mak-
ing problem. This password-protected platform includes: 
(1) A directory of academic biobanks which describes their 
capacities in terms of sample type, pathology and additional 
services (e.g. cutting cryostat sections). (2) A directory of 
biotech companies which describes general requirements for 
samples and additional services. (3) A request noticeboard, 
where companies can post specific biospecimen procurement 
requests with inclusion and exclusion requirements. (4) A 
discussion forum where requesters and providers can partic-
ipate. (5) A sample procurement information resource. The 
platform allows members to identify each other and interact in 
a protected environment where all platform users have been 
checked to ensure that they represent bona fide companies 
and academic biobanks. Academic biobanks join Biosample 
Hub free of charge. Companies pay a modest annual subscrip-
tion fee which helps to sustain the platform financially. In return, 
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companies can expect all biobank members to be open to 
some form of partnership with industry. This is for two reasons: 
(1) membership is entirely voluntary, and (2) the sole purpose of 
biobank membership is to connect with companies. 

Conclusion: Biosample Hub is the first non-commercial plat-
form of its kind. It allows member biobanks and companies 
to interact directly without contractual restrictions, resulting 
in major improvements in sample traceability with all the 
ethical and scientific benefits this brings. As a result the plat-
form has been well received. At the time of writing we have 
members from 12 countries (Brazil, Canada, France, Ireland, 
Italy, Germany, India, Israel, Spain, UK, USA, Vietnam). As 
well as noteworthy biotech companies, members include 
national biobanks, general hospital biobanks, and biobanks 
for specific tissue and disease types including glioblastoma, 
breast cancer, ovarian cancer, lung and thyroid pathology, 
liver pathology and diabetes mellitus. 

P-33

Researchers’ Attitudes, Concerns and Needs 
Regarding Collaboration with Biobanks in 
Latvia

Rovite, V.1, Peculis, R.1, Kaleja, J.2, Mileiko, I.2, Santare, D.2, Mezinska, S2

1  Latvian Biomedical Research and Study Centre, Ratsupites str. 
1-k1, Riga, Latvia,

2  University of Latvia, Institute of Clinical and Preventive Medicine, 
Raina boulv. 19 Riga, Latvia

Background: Academic researchers are one of the pri-
mary users of the biological samples stored in the research 
biobanks. The successful utilization of samples depends on 
effective communication of biobanks that collect and stores 
biological samples and researchers that use these samples 
for scientific studies. No previous studies have assessed ac-
ademic researchers’ interaction with biobanks in Latvia. Our 
aim was to study researchers’ attitudes, concerns and needs 
in collaboration with biobanks in Latvia. 

Methods: We conducted an anonymized survey and qualita-
tive field interviews of academic researchers in Latvia to assess 
the current level of collaboration, practices for obtaining 
biological samples for research, types of donor’s informed 
consent that are used, use of historical collections of samples, 
management of incidental findings, a publication of results 
and other relevant topics. Normal distribution of the data was 
evaluated, analysis of chi-square and t-tests were carried out 
in the R program.

Results: In total 79 academic researchers’ participated in the 
anonymized survey and 20 participated in qualitative field 

interviews. 73% of researchers have previous collaboration 
with biobanks and 71% from these evaluated their experi-
ence as successful. 83% of responders would be willing to 
cost-recover biobanking expenses but 17% would not agree 
to biobank cost recovery. As the most important factors for 
successful collaboration with biobanks researchers indicated 
available information about the biobank, low costs, consulta-
tions, high standards of the sample quality and ethics. Most 
of the researchers (93%) expressed the willingness to use 
historical collections of samples for their research needs indi-
cating the need for specific regulation in this area is required 
in Latvia.

Conclusions: In conclusion, academic researchers in Latvia 
are open for the collaboration with the biobanks for sample 
access, with most significant concerns being associated with 
expenses and sample quality. Communication about available 
samples and services is very important for researchers to de-
velop successful long-term collaboration with the biobanks.

P-34

The Rise and Rise of Commercial Biobanks; Is 
There Room for the Not-For-Profit? The Ethics 
of Matching Biosample Supply with Industry 
Need

B.S. Sahota1 and R.E. Hewitt2

1 Sahota Solicitors, Mayfair, London, UK,
2 Biosample Hub, Carmarthen, UK

Statement of problem: The rise of commercial biobank 
intermediaries re-surfaces old debates on human specimen 
exchange, value and meaning. Commercial intermediaries 
play a vital part to the health sciences market on the interna-
tional stage. Whilst their importance should not be underes-
timated ethical issues sit uneasily out of vision and partly ig-
nored. Two major issues deserve our attention. The first was 
highlighted in the UK (with similar sentiments reflected else-
where) by the 1995 Nuffield report. Though well received it 
now gathers dust. It categorically asserted that public trust 
in ‘medical intermediaries’ such as biobanks could only 
ethically function and be sustained if they operated as not-
for-profits. Core to this message was the special donor to 
recipient relationship. The problem can be simply put: If the 
intermediary between supply and demand is incentivized 
by profit but the specimen is gifted (as indeed it must be in 
the UK) then there is an inherent imbalance and unfairness 
between the donor and the commercial intermediary. The 
second problem, again ostensibly ignored, is the apparent 
failure by commercial intermediaries to address concerns 
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over traceability (consent and feedback mechanisms) and 
transparency (who and what is being paid for donors’ gifts 
to science and society). These two problems are partly 
obscured by the complexity and diversity of cross-continent 
supply. Obscurity merely masks the question: Should the 
donor’s gift become a commodity en route to doing public 
good at the intermediary stage? Biobank trade in Europe 
will also require skillful navigation of the Oviedo Convention 
(1997) which bars ‘financial gain’ from the commercial trad-
ing of the human body or its constituent parts.

Proposed solution: The answer is to encourage, facilitate, 
and support a culture where not-for-profits sit alongside com-
mercial intermediaries allowing choice and debate. A recent, 
not-for-profit, initiative in the UK has done just that. Biosample 
Hub recently opened to match-make biospecimen supply with 
industry demand. Its service is free to biobanks and charges 
a modest overhead fee to industry. More ‘not-for-profits’ are 
needed not to displace commercial intermediaries but to 
supplement them. Ethical questions remain but the goal is the 
same, improving human health by advancing science.

Conclusion: Capacity for not-for-profits is huge especially in 
cultures like the UK where commercial biobanking to many is 
ethically problematic.

P-35

Update of ISBER BAT Based on ISBER Best 
Practices 4th and Addendum on LN2 Based 
Cryogenic Storage

Karolin Bergenstråhle1, Daniel Simeon-Dubach2, Fay Betsou3

1 Uppsala Biobank, Sweden,
2 Medservice, Switzerland,
3 Integrated Biobank of Luxembourg (IBBL), Luxembourg 

Background: The International Society for Biological and 
Environmental Repositories (ISBER) Biobank Assessment 
Tool (BAT) is a questionnaire aimed to help biobanks to 
evaluate how well they comply to the ISBER Best Practices. 
The BAT was deployed for end users in 2011, since then 
ISBER has published the 4th edition of the Best Practices and 
the Addendum on Liquid Nitrogen (LN2) based cryogenic 
storage (Addendum 1). In addition, a new international stan-
dard-ISO 20387:2018 Biotechnology-Biobanking-General 
requirements for biobanking was published in 2018. In order 
to stay up to date the BAT needed an update.

Methods: The BAT was updated in accordance to the ISBER 
Best Practices, 4th edition and the Addendum 1 by removing 
questions that no longer corresponded to neither the latest 

edition of the Best Practices nor the Addendum 1, and replace 
these questions with new ones that did correspond. The ques-
tions added to the BAT cover many areas of biobanking, such 
as- governance, quality assurance, cold chain validation, and 
the different aspects of LN2 based cryogenic storage of biolog-
ical and environmental specimens for research and clinical use. 

In addition, to the update of questions, a new data model was 
developed to ease interpretation and comparison of the data 
over time, while ensuring security, reliability, and usability of 
the data.

Results: The BAT questionnaire provides the user with an 
overall score of compliance to the ISBER Best Practices. Each 
question has a risk-balanced assessment score attached to 
them. The score is based on an algorithm that attributes a differ-
ent grade to each answer, depending on the severity of the risk 
associated with the subject of the question, the frequency of 
occurrence of the risk, and the ease of detection of the situation. 
After completion of the BAT, personalized results, including a 
“risk-balanced assessment score” will help evaluate how well 
the repository’s current practices conform to the ISBER BP and 
the Addendum 1. In addition, where applicable, the results will 
also include references to the ISO20387. 

Conclusions: The updated BAT will help biobanks to assess 
their compliance to the ISBER Best Practices, the Addendum 1, 
and on a higher level also the ISO20387 biobanking standard. 
The BAT can be used repeatedly, which allows follow up every 
year, giving it a natural place in any QMS where implementation 
and follow-up of quantitative indicators are required. 
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Minimum Common Data Elements of 
Biospecimen Quality Information for Biobank 
Network in Japan

Mizuki Morita1, Kotaro Hattori2, Ryo Matsumura2, Koji Kitajima3, 
Reiko Miyahara3, Eisei Noiri4, Makoto Hirata5,6, Seiya Imoto5, Shin 
Kawano7, Satoshi Nagaie8, Toshihisa Takagi7, Yuichi Goto2, Yoshinori 
Murakami5, Soichi Ogishima8

1 Okayama University, Okayama, Japan
2 National Center of Neurology and Psychiatry, Tokyo, Japan
3  National Center for Global Health and Medicine, Tokyo, Japan
4  National Center Biobank Network, Tokyo, Japan
5  The Institute of Medical Science, The University of Tokyo, Tokyo, 

Japan
6  National Cancer Center Hospital, Tokyo, Japan
7  Toyama University of International Studies, Toyama, Japan
8 Tohoku Medical Megabank Organization, Tohoku University, 

Miyagi, Japan

Background: To organize the biobank network in Japan, 
we launched a cross-search of biospecimens and data across 
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major Japanese biobanks last October. Through a single 
query, users can search for biospecimens and data stored in 
the biobank network in Japan. For this study, we developed 
minimum common data elements of biospecimen qualities 
to enable users to refer to more information when selecting 
biospecimens in a cross-search.

Methods: Items related to biospecimen quality were collect-
ed and compared. Items were selected from them in terms 
of their suitability for inclusion in the cross-search. A group of 
researchers, mainly comprising biobank operators, repeat-
edly discussed the draft and asked selected users to review 
it and give their opinions. To the greatest degree possible, 
items and options were extracted from ISBER SPREC for future 
international harmonization. In consideration of burdens on 
biobank staff members, we decided to receive actual values 
for a few items (e.g., storage duration, freeze–thaw cycles, 
original biospecimen) and values found through standard 
operating procedures (SOPs) in the remaining items (e.g., 
storage temperature, primary container type, storage con-
tainer type).

Results: The reviewed documents were ISBER SPREC, BRISQ, 
CAP Preanalytical Variables, ISO 20387, ISO/TR 22758 
and other related standards or information. The number of 
items extracted from them was reduced from 224 to a final 
number of 14. The final items were identified as the following: 
[Common] storage duration, sample type, storage tempera-
ture, primary container type; [Fluid] storage container type, 
temperature between collection and processing; [Solid] cold 
ischemia time, fixation time, fixation method; and [Nucleic 
acid] freeze–thaw cycles, original biospecimen, isolation 
method, extraction kit name, nucleic acid storage medium. 
During the item finalization process were discussions of 
whether many biobanks can be supported, what information 
users need, and whether the information granularity is too 
fine or too coarse.

Conclusion: We developed the minimum common data ele-
ments consisting of 14 biospecimen quality information items. 
Results indicate that these selected items will be helpful for 
use in selecting biospecimens in the biobank cross-search. 
Results also demonstrate that information management can 
be improved to describe biospecimen quality from a biobank 
user’s perspective (e.g., storage tube type).
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Online Central Pathology Review – the Canadian 
Cancer Trials Group’s (CCTG) Experience

S. Virk, D.M. Hwang, P. Joubert, A. Hiltz, J. Lefebvre, L. Boudreau, T. 
Cottrell, L. Shepherd, K. Ding, F.Vera-Badillo, N. Leighl, M.S.Tsao. 
Queen’s University, Canadian Cancer Trials Group, Kingston, Ontario

Background: The CCTG is a pan Canadian cancer trials 
network with an associated rich tissue repository. An aspect 
of biobanking has been the need for central pathology review 
for diagnostic confirmation, eligibility, stratification, quality, 
and review of results. Digital imaging and archiving have been 
in place since 2006. The Central Review Process for PD-L1 
using this technology on the CCTG BR.34 trial is described. 

Methods: BR.34 is a randomized trial (301 patients) of durvalum-
ab and tremelimumab +/- platinum-based chemotherapy in 
patients with Stage IV squamous/non-squamous non-small cell 
lung cancer (NSCLC). Between 2017 and 2020, formalin fixed 
paraffin embedded (FFPE) blocks and unstained slides mandat-
ed for patients on study were collected. Histopathological slides 
or sections were stained for PD-L1 (Ventana XT automated slide 
Stainer) using the Ventana PD-L1 (SP263) IHC assay. Stained 
slides were digitally scanned at 20x resolution (Olympus VS120 
slide scanner). Images were uploaded into a digital slide image 
management system (Halo Link, Indica Labs) and organized into 
3 identical online folders. Secure access was provided to 3 pa-
thologists located at different institutions and cities. Online tools 
allowed annotating, entering comments, and scoring the slides. 

Results: Samples from 295 (98%) patients were received. 
After initial review, unstained sections from 275 (91.4%) 
patients were available for PD-L1 staining. Slides were scored 
independently by the study pathologists with extensive clinical 
experience in routine clinical PD-L1 scoring. PD-L1 expression 
on tumor cells (TC) was recorded from 0 to 100%. Cases with 
discrepant scores by any pathologist at 1, 25 and 50% cut-offs 
were identified and independently rescored by all 3 patholo-
gists, without knowledge of discrepant scores. This exercise 
to mitigate the scoring discrepancy was repeated twice. The 
final TC PD-L1 score for each case represented the mean of 
final scores recorded by all 3 readers. If necessary, H&E-stained 
sections were used to verify PD-L1 scoring was on tumor cells. 
PD-L1 scores from 261 (86.4%) patients were available for cor-
relation with clinical response and survival analysis. 

Conclusions: Protocol-mandated collection of archival 
FFPE samples can provide high sample size for correlative 
biomarker analysis. On-line scanned images can be used to 
score PD-L1 with high reliability, but involvement by multiple 
pathologists is desirable to minimize scoring discrepancies.
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Self Sovereign “Multi-Omics” Data Wallet for 
Ethical Biobanking

D. Uribe1, W. Entriken2, D. Catchpoole3, P. Godbolt4

1 GenoBank.io, Palo Alto, CA, United States,
2 Private Consultant, Philadelphia, PA, United States ,
3 The Tumour Bank - CCRU, Westmead, NSW, Australia,
4 Hut34.io, Manly East, New South Wales, Australia

Statement of the problem: As “multi-omics” data becomes 
cheaper to produce (and more accessible), it presents new 
opportunities for science and medicine to accelerate new dis-
coveries and therefore save more human lives. However, the 
increasing availability of “multi-omics” data presents risks of 
“data promiscuity” (exploitation, lack of transparency, insecu-
rity, ambiguous consent for transfer, etc) and potential liabili-
ties stated in recent data privacy laws (such as GDPR, CCPA, 
etc) for Researchers that could fail to implement proper data 
governance and management mechanisms. As a result, many 
potential donors do not trust researchers and businesses with 
their biospecimens and corresponding “multi-omics” data; 
eroding Precision Medicine’s full potential. 

Realising the need for new privacy-preserving global 
Biobanking standards, this article presents a mechanism 
that gives donors ‘sovereignty’ over their biospecimens and 
corresponding “multi-omics” data at a global scale while 
participating in research that involves biobanking.

Proposed solution: Genobank.io is a novel non-custodial 
data wallet that implements Hut34’s technology suite “hutX 
data protocol, to provide a system for tracing biospecimens 
(QR coded Tubes) and storing, securing and exchanging per-
missioned “multi-omics data” represented by a non-fungible 
token based on Ethereum’s popular standard ERC721 for 
“scarce” digital assets (such as DNA).

The hutX technology (developed by Hut34.io) is built on 
rapidly maturing public and open technology - the Ethereum 
blockchain for wallet security and transaction transparency 
and IPFS for persistent storage of encrypted data and, where 
appropriate, public metadata.

Together, Genobank.io and Hut34 are piloting this platform 
to facilitate “multi-omics” data discovery, via credentialled 
research access to metadata, and a native process which 
requires explicit donor permission via a non-fungible “biosam-
ple-permission-tokens”, in the form of an auditable blockchain 
transaction (smart contract), to access the data in any form.

A system for licencing and consent tracking is envisaged 
via the established “biosample-permission-token” ‘NFT’ 

(ERC721) standard on the Ethereum blockchain, powering 
for example confirmation that a particular physical location is 
licensed and permissioned to hold a biosample.

Genobank.io Inc. is a startup based in Palo Alto. Their mission 
is to enable people to participate/connect with any Biobank 
in a Peer-to-Peer mode while owning and controlling their bio-
specimens and corresponding “multi-omics” data at a global 
scale.

H34i Pty. Ltd (“Hut34”) is a start-up based in Manly NSW. 
The leadership team has deep financial services and tech-
nical delivery backgrounds, and the Hut34 has developed 
groundbreaking tools in the data analytics, informatics and 
data exchange space.

Conclusions: The Genobank.io non-custodial data wallet 
(Powered by Hut34) offers donors control and security for 
their biospecimens and corresponding “multi-omics” data-
sets and provides Researchers indemnity against data privacy 
potential claims. 

By allowing users to make their data discoverable and re-
questable, it helps resolve the fundamental tension between 
the individual’s control of their own data and the needs of 
biobanks to support science and medicine.
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Biobank Network for Promotion of Utilization 
of Biobank toward Realization of Genomic 
Medicine in Japan

Soichi Ogishima1, Yoshinori Murakami2, Yuichi Goto3, Takayuki 
Morisaki2, Seiya Imoto2, Koichi Matsuda2, Makoto Hirata2, Hiroshi 
Yokota1, Kichiya Suzuki1, Fuji Nagami1, Satoshi Nagaie1, Yoshihiro 
Miyamoto4, Kotaro Hattori3, Tsutomu Tomita4, Eisei Noiri5, Ryo 
Matsumura3, Reiko Miyahara5, Koji Kitajima5, Shin Kawano6, 
Mizuki Morita7, Hiroshi Nishihara8, Hiroki Nakae9, Masayuki 
Yoshida10, Hiroko Kohbata10, Manabu Muto11, Shigemi Matsumoto11, 
Johji Inazawa10, Toshihiro Tanaka10, Akira Takemoto10, Hiroyuki 
Nishiyama12, Tomoyo Takeuchi12, Toshihisa Takagi6

1  Tohoku Medical Megabank Organization, Tohoku University, 
Miyagi, Japan

2  The Institute of Medical Science, The University of Tokyo, Tokyo, 
Japan

3  National Center of Neurology and Psychiatry, Tokyo, Japan
4  National Cerebral and Cardiovascular Center, Osaka, Japan 
5  National Center for Global Health and Medicine, Tokyo, Japan
6  Toyama University of International Studies, Toyama, Japan
7  Okayama University, Okayama, Japan
8  Keio University, Tokyo, Japan
9  Council for Industrial use of Biological and Environmental 

Repositories, Tokyo, Japan
10  Tokyo Medical and Dental University, Tokyo, Japan
11  Kyoto University, Kyoto, Japan
12  Tsukuba University, Ibaraki, Japan

Background: In Japan, there are over 50 biobanks, which are 
hospital biobanks and population cohorts. Among biobanks, 
there are three major biobanks; Biobank Japan, Tohoku Medical 
Megabank project, and National Center Biobank Network 
(NCBN). We organized the biobank network connecting the 
three major biobanks and the major hospital’s biobanks in 
Japan for promotion of utilization of biospecimen and data 
stored in biobank toward realization of genomic medicine. 

Methods: To organize the biobank network, we developed 
a biobank cross-search system on biospecimen and data 
stored in 12 biobanks in the biobank network in Japan. We 
developed the minimum common data elements across bio-
banks in the biobank network, and implemented a biobank 
cross-search system as distributed database system.

Results: In last October, we launched our biobank cross-
search service, and we organized the biobank network storing 
over 420,000 donors, over 850,000 biospecimens, and over 
200,000 analytical data with over 3,500 diseases. Before 
developing the biobank cross-search system, at first, we inves-
tigated user needs, and we examined the minimum common 
data of biospecimen and data across biobanks: sex, previous 
disease name/code, disease name/code, biospecimen type, 
age sampled, data type, vendor, and platform for analytical 

data. After development of the biobank cross-search system, 
we have operated the system, and then started to examine the 
coordination function of fast access to biospecimen and data 
to meet the requests by academic/commercial users. 

Conclusion: We launched the biobank network storing over 
420,000 doners, over 850,000 biospecimens, and over 
200,000 analytical data with over 3,500 diseases. Utilization 
across various biobanks will be promoted by our biobank 
cross-search system and support of matching between aca-
demic/commercial users, and researches and developments 
toward realization of genomic medicine will be expected to 
be accelerated.
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Assessment of Scanning Imaging Technology 
in the Context of Quality Assessments of 
Human Biobanking Specimen

Daniel Rosen MD1,2, Hanna Siatecka MD1,2, Eunice Choi MD1, David 
Tulman PhD3, and Patricia Castro, PhD2

1 Michael E Debakey VA Medical Center, Houston TX,
2 Baylor College of Medicine, Houston TX,
3 Instapath, Inc. Houston TX

Background: Biobanking of human frozen cancer tissues 
requires a quality assessment of the histology and the pro-
portion of tumor component in the specimen. Typically, this 
quality check is performed by sampling the specimen prior 
to freezing and processing the tissue. Creating the FFPE has 
two major drawbacks. First, sampling of the larger specimen 
diminishes the sample available for downstream applications. 
This is most critical when a small amount of tissue material is 
collected for multiple high throughput applications. Second, 
the assessment of a sample may not accurately reflect the 
remaining frozen tissue. We are testing new technology that 
can evaluate tissues through imaging that will not diminish 
the sample and can give more accurate assessment of tissues. 
Instapath’s “Luci” consists of three components, a digital 
fluorescent microscope for collecting digital images, a user 
interface to capture and process images, and a cloud-based 
viewing platform to store and annotate images.

Methods: We selected 50 previously frozen tissue samples 
to test the Instapath imaging system for evaluating quality of 
tissue banked specimen. Tissues were kept frozen through 
the entire process of staining and imaging. Clinical patholo-
gists then reviewed the images and were asked to determine 
the tissue of origin and if the specimen contained any tumor 
component. Following imaging, the tissues were embedded 
in OCT and a frozen section was created.
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Results: We successfully imaged 47 samples with variable 
results. While the Pathologists were not always able to make 
specific assessments regarding the tissue of origin, they could 
however determine the presence of tumor in 45% of the 
tissues. The pathologists were able to distinguish glandular 
from stromal structures which is valuable information in as-
sessing tumor quantity. Unblinding the tissue of origin to the 
Pathologists will likely improve this result. 

Conclusions: We created a very challenging experiment 
for our Pathologists. Typically, they would not be blinded to 
tissue of origin or the presumed presence of tumor. We are 
confident that going forward, we will be able to successfully 
perform quality checks on our frozen and freshly procured 
tissues. This experiment with of various specimen types 
helped us to improve staining protocols and image focusing 
workflows. Overall, we are pleased with the Instapath, Luci 
technology and are working on integrating the imaging of 
fresh tumor tissues to our biobanking protocols. 
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The CHTN Surgical Specimen Dissection and 
Tissue Procurement Manual: A Resource for 
Education

Leona W. Ayers1,2, David G. Nohle1,2, Anil V. Parwani1,2

1 Cooperative Human Tissue Network (CHTN) Midwestern Division 
(MWD),

2 The Ohio State University (OSU), Columbus, OH, USA

The Cooperative Human Tissue Network (CHTN) has been 
funded by the National Cancer Institute since 1987 to procure 
tissues for research. The Midwestern Division of the CHTN is 
based at The Ohio State University and led the development 
of a Surgical Specimen Dissection and Tissue Procurement 
Manual to share this experience and increase the under-
standing of procuring tissue used in research. Collection pro-
cedures are outlined and will be reviewed periodically and 
revised to incorporate improved application and research 
findings that would affect tissue procurement. The 285 page 
manual may be printed or used online; embedded links allow 
navigation. The manual is heavily illustrated and its Creative 
Commons license allows illustrations to be re-used (with 
attribution) for online courses and other non-profit endeavors 
even beyond biobanking.
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