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O-01
Giving Patients, the Public, and Health-Care Providers a
Voice in Pediatric Mental Health Biobanking
J. Shih1, S. Vercauteren1, T. Tarling2
1. UBC Department of Pathology & Laboratory Medicine, BC Children’s
Hospital BioBank, Vancouver, BC, Canada.
2. Office of Biobank Education and Research (OBER), UBC Department of
Pathology, Vancouver, BC, Canada.

Background: Research in Mental Health is essential for
advancements in the diagnosis and treatment. In contrast to many
medical conditions, to date mental health diagnosis cannot be
confirmed by straightforward laboratory and radiologic testing.
Moreover, complexity of the brain and its interconnections with
the mind and body present challenges in studying biological
mechanisms of treatment response. As such, a close connection
between mental health research and clinical care is of utmost
importance. Historically, however, the infrastructure supporting
mental health clinical care has not included research data and
biospecimen collection related to mental health disorders.
Proposed Solution: The aim of this project was to explore the
barriers and enablers underlying the integration of mental health
research, biobanking and clinical care specifically at BC Children’s
Hospital (BCCH), the provincial academic center for child and
adolescent psychiatry research and clinical care. During focus
groups with stakeholders (parents/guardians of pediatric patients
n=18, healthcare providers including physicians, nurses and social
workers n=25 and researchers n=8), we examined the infrastructure
of mental health care and research/biobanking on our campus,
and discussed the need to improve the current status of mental
health research integration into clinical care. Parents/guardians of
patients identified improvements in treatments and diagnoses, a
reduction of stigma of mental illness compared to physical disease,
and an ability to help future generations as reasons to participate in
biobanks. Misuse of samples by researchers, potential judgement,
or a potential breach of their privacy were stated as concerns.
Healthcare providers recognized that mental health research was
extremely important for advancing treatments and diagnoses, but
were concerned about overwhelming families during a time of crisis,
a perceived lack of expertise in research and difficulties with timing
and resources. Researchers reported that biobanking offered an
efficient means by which to collect valuable physiological data on
populations which had previously not been well characterized.
Conclusions: Recommendations for improving clinical care and
medical research include more training and research awareness
for front-line staff about research and biobanking, opportunities for
patients to be informed about ongoing research and the integration
of biobanking across mental health care.
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O-02
ISO TR 22758 Implementation Guide for ISO 20387–
Deciphering the ISO 20387 Biobanking Standard
C. M. Allocca1, M. J. Bledsoe2, K. Furuta3, S. J. McCall4, B. Schacter5, D.
Simeon - Dubach6
1. Standards Coordination Office, NIST (National Institute of Standards &
Technology), Gaithersburg, MD, United States.
2. Independent Consultant, Silver Spring, MD, United States.
3. Council for Industrial Use of Biological and Environmental Repositories
(CIBER), Tokyo, Japan.
4. Duke University, Durham, NC, United States.
5. CancerCare Manitoba, Winnipeg, MB, Canada.
6. Medservice, Walchwil, Switzerland.

Statement of the Problem: The recently published ISO 20387
General requirements for biobanks international standard can
be critical for ensuring that biospecimens are fit for purpose. ISO
20387 components cover specific biobanking, quality management
system, and competence requirements. Implementation possibilities
range from application of a few specific requirements all the way up
to conformity assessment for competence, including accreditation.
While many biobanks may already be aware of QMS, many may
not be aware of the conformity assessment options. Where does a
biobank begin when implementing this standard?
Proposed Solution: Once a biobank considers its needs and its
definition of fitness-for-purpose, ISO TR (Technical Report) 22758
Implementation guide for ISO 20387 is intended to address many
of the frequently asked questions associated with ISO 20387, and
to provide further background and examples to support many of
the points in ISO 20387. This document provides clarifications,
explanations, and examples of how a variety of biobanks can
implement these requirements into the quality management
system of a biobank. This document is equally applicable to newly
established and existing biobanks. It encompasses both the
management and technical requirements of ISO 20387.
While this document does provide expanded information related to
many of the requirements in ISO 20387, it is a technical report, and is
therefore considered to be an “informative” document—i.e., it does
not itself introduce any new requirements. ISO TR 22758 is not a
substitute for ISO 20387—it is an explanation of the implementation
of ISO 20387.
Conclusions: It is recognized that biobanks vary widely and it may
be challenging to determine how best to implement an international
standard such as ISO 20387. ISO TR 22758 was developed as
guidance for the navigation of ISO 20387. It provides background
on many of the basic concepts of QMS and conformity assessment,
and then addresses the individual sections of the document. It will
describe the components of ISO 20387 and approaches to its partial
or complete implementation.

O-03
Service Delivery Through ISO9001 Quality Management
System: National Health Laboratory Service Biobank
Perspective
M. Maseme1, B. Duma1, M. Thobela1
1. Biobank, National Institute for Occupational Health, Johannesburg,
Gauteng, South Africa.

Background: Since its inception, the overarching objective for a
sound and effective QMS at the NHLS Biobank has been to ensure
service delivery compliance in accordance with international
standards, particularly ISO 9001 and the resultant aim of certification
and maintenance of certification henceforth. The NHLS Biobank has
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been certified for ISO 9001:2015 since April 2019 and this abstract
provides an overview of its certification process. Services rendered
include specimen collection, receipt into the biobank, processing
and storage for biobanking purposes as well as sample reception
for NIOH departments which have been accredited for ISO 15189,
17020 & 17025 as applicable depending on the department and
type of service. NHLS laboratories have been accredited for ISO
15189.
Methods: One of the objectives of the NHLS’s strategic plan for
fiscal years 2018-2020 is to increase certification of support structures
(biobank services being one of them) and laboratory accreditation.
Owing to this mandate, a gap analysis and internal audit were both
conducted and concluded ahead of the scheduled NHLS strategic
plan target of 2019/2020 as mandated in the 2018-2020 strategic
plan. An external audit was conducted subsequent to this in phase
1(late 2018) and phase 2 (early 2019). The main objective of stage
1 external audit was to determine conformity of the Biobank to
Quality Management System failure of which would have precluded
progression to stage 2.
Results: The NCs identified from the gap analysis (93% compliance)
were from clauses 4 (business environment and scope) and 8
(operational processes) with an additional NC that arose from clause
7 (documented information) during the subsequent internal audit as
a result of the newly developed documents. At the end of stage 1
audit, the Biobank was successful in meeting the audit objectives
with findings raised in preparation for stage 2. Stage 2 audit resulted
in 1 major NC which was reviewed by the external auditor after being
cleared internally. The Biobank was recommended for certification
following clearing of the NCs and this review.
Conclusion: The gap analysis and internal audit proved to be a
success for preparation of ISO 9001 certification with all of the nonconformities being resolved. The task that lies ahead for the Biobank
is that of maintaining certification through maintenance of QMS and
this will be assessed through scheduled annual internal and external
audits.

O-04
The Cost of Utilizing a Permission to Contact (PTC)
Platform to Support Research: A Retrospective Access
Example
K. Carvalho1, B. Gali1, 2, J. LeBlanc1, L. Matzke2, P. Watson1, 2
1. Tumour Tissue Repository, BC Cancer, Victoria, BC, Canada.
2. Office of Biobank Education and Research, University of British Columbia,
Victoria, BC, Canada.

Background: The process of obtaining free and informed consent
seeks to establish initial consent and a basis for ongoing engagement
with participants about the prospects of research participation. At
our research centre, informed consent is comprised of three steps: 1)
referral for contact; 2) preliminary interview and; 3) informed consent
discussion. The first step of this process has been the underpinning
of a centre-wide initiative called the “Permission to Contact” (PTC)
platform and, since 2007, has facilitated interested participants to
be contacted about new research opportunities. Here, we review
the operational workflow and associated costs of utilizing the PTC in
support of research.
Methods: For this study, we have evaluated workflow elements
involved in contacting a cohort of ductal carcinoma in-situ (DCIS)
breast cancer patients consented as far back as 10 years to obtain
consent to access clinical FFPE tissue blocks and associated clinical
data. The tasks involved were divided into three categories: 1)
startup planning tasks (e.g. REB amendment, document creation); 2)
pre-consent planning tasks (e.g. cohort selection, chart review); and
3) active consent tasks (e.g. consent interview, file management).
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Time spent on each task was tracked and operational costs were
calculated based on staff salaries. Estimated costs of all tasks were
used to determine the average cost of participation, as well as
the total costs of each outcome (i.e. consent obtained, declined,
unreachable, lost to follow-up, excluded, previously obtained
consent).
Results: 131 DCIS breast cancer patients were enrolled in the PTC
platform between 2007 and 2013. Of this group, 84 were contacted
to obtain consent, 31 had previously consented, 6 had a waiver of
consent, and 10 were excluded. Of the 84 patients contacted, 42
were consented (50%), which created a cohort of 79 consented
participants. The overall time spent to use the PTC platform to support
this research study was 214.3 hours at a total cost of $10,267.72. The
average cost per-patient consent was $129.97.
Conclusions: This study demonstrates the value of a a PTC platform
in obtaining informed consent from participants several years after
initial consent by providing a better understanding for the cost
of conducting consent. This is an important step in discerning
costs between different consent methods (e.g. retrospective vs
prospective) and contributes to the ongoing financial optimization
of biobank operations.

O-05
Analysis of Three Internationally Recognized Biobanking
Standards
T. Tarling1, S. O’Donoghue1, R. Barnes2, B. Gali1, K. Carvalho2, P.
Watson1, 2
1. Pathology and Laboratory Medicine, University of British Columbia,
Vancouver, BC, Canada.
2. BC Cancer, Tumour Tissue Repository, Vicotria, BC, Canada.

Background: Impactful biobanking is underpinned by quality
assurance and standardization. Three general biobank standards
exist that can be associated with programs to provide different
levels of conformity assessment; the Canadian Tissue Repository
Network (CTRNet) ROP standard, the International Organization
for Standardization (ISO) TC 20387 standard, and the College of
American Pathologists (CAP) Biorepository Checklist standard.
Methods: To analyze the three sets of standards we reclassified
the requirements in each standard into thirteen categories using a
combination of the ISBER and NCI best practices chapter headings.
We then carried out cross walking between the standards in order
to identify matched and unmatched requirements across all of these
categories of biobanking.
Results: We identified an average of 275 requirements (SD +/- 90)
within these three biobanking standards (CTRNet 362, ISO 20387
322, and CAP 176). While there was significant overall overlap,
each standard showed different densities of requirements within
different areas of biobanking. The CAP standard has an emphasis
on specimen handling, the ISO standard has an emphasis on quality
management, whereas the CTRNet standard has a more even
coverage across the broad spectrum of biobanking areas. A more
detailed comparison of requirements in the ISO and CAP standards
with those in the CTRNet standard shows that 58% of ISO subclauses
and 50% of CAP instructions are matched with CTRNet elements.
For the reverse comparison between all CTRNet requirements and
those of the ISO standard, the extent of match was high (>=66%) in
8/13 categories, and there was a low percentage match (<=33%)
only in 2 categories (‘Consent’, ‘Access & Release’). For the CTRNet/
CAP standards comparison the extent of match was high in only
2/13 categories (‘QMS and Process Improvement’ and ‘Privacy and
Security’) whereas there was also a low percentage match in only 3
categories (‘Governance’, ‘Education and Training’, ‘Facility Design
and Security’).
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Conclusions: The emphasis and scope of each standard is
a reflection of its origin. Therefore while the three standards
correspond quite closely there are differences in the degrees
of overlap. A biobank seeking standardization may choose the
appropriate standard based on the emphasis of the standard, the
purpose of the biobank and the nature of the research it is designed
to support such that the quality requirements for the biospecimens
and data are “fit for purpose”.

O-06
Patients Enhancing Research Collaborations at Holden:
The Consolidation of Disparate Biorepository Enrollment
Procedures
L. Jacobus1, 2, A. McCarthy1, G. Weiner1, 2, K. G. Nepple1, 2
1. Holden Comprehensive Cancer Center, The University of Iowa, Iowa City, IA,
United States.
2. Carver College of Medicine, The University of Iowa, Iowa City, IA, United
States.

Background: The University of Iowa’s Holden Comprehensive
Cancer Center (HCCC) is a member of the Oncology Research
Information Exchange Network (ORIEN), a national initiative
promoting collaboration to drive research and discovery of
personalized treatments for patients with cancer. Patients at the 19
ORIEN member centers are invited to share their biospecimens,
along with clinical and molecular data, contributing to a large
clinically annotated tissue repository. HCCC also has a decade of
experience with cancer specific biorepositories. The benefit of
ORIEN proved to be a challenge as execution had to compliment
current efforts related to institutional biorepositories and related
efforts. One major concern was the challenge of inviting individual
patients to participate in a number of different biorepository
projects, each introduced by a different staff member and separate
form for signature. To accommodate this increase in volume without
negatively impacting patient care, HCCC restructured current
regulatory strategies and enrollment patterns associated with
biorepository research to involve a comprehensive consent.
Methods: The implementation of ORIEN included the convergence of
enrollment methods across previously independent biorepositories.
Thoughtful consideration of efficiency and the patient experience
lead to the development of a single comprehensive biorepository
consent, Patients Enhancing Research Collaborations at Holden
(PERCH). To accommodate the increase in volume of patients
approached for enrollment, a ‘Research Consultation’ was integrated
into a patient’s clinical care appointment. Patients are provided with
directions to opt out of the research portion of the visit if they prefer.
During this consultation, research opportunities, primarily related
to biorespository contribution, are introduced without disrupting
clinical workflow. New workflows were established through a
multidisciplinary effort that included both clinical care and research
teams.
Results/Conclusions: As of June 1, 2019, eight disparate disease
specific biorepositories have transitioned to the comprehensive
PERCH consent. Use of a study-specific addendum is included if
the project or repository requests research interactions that exceed
the parameters of the comprehensive consent. Over 3600 patients
have been approached for enrollment and over 2800 have agreed
to participate in biorepository related projects under the umbrella of
PERCH, including ORIEN.
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O-07
Policy Innovation and Tribal-Federal Partnership: The
Alaska Area Specimen Bank
B. Simons-Petrusa1, T. Woods2, A. Willetto2, T. Thomas2, J. Beans3, J.
Klejka4, C. DeByle1, M. Bruce1
1. Arctic Investigation Program, Centers for Disease Control and Prevention,
Anchorage, AK, United States.
2. Alaska Native Tribal Health Consortium, Anchorage, AK, United States.
3. Southcentral Foundation, Anchorage, AK, United States.
4. Yukon Kuskokwim Health Corporation, Bethel, AK, United States.

The Alaska Area Specimen Bank (AASB) has operated for 20 years
as a tribal-federal partnership that co-manages the biorepository.
The mission of the AASB is to provide a resource for research
focused on the health of people in the Arctic, especially indigenous
communities. The written policies of the AASB partnership have
successfully guided utilization of this historic and invaluable resource.
Statement of Problem: As technologies advance and nuances
of confidentiality and ownership arise, the AASB partnership has
determined that the current policies require revision and amendment.
Proposed Solution: Through the unique communications structure
of the AASB partnership, a revisions committee has been established
with broad representation and a defined process for developing a
policy that meets the needs for both tribal and federal partners. The
process; (1) review of best practices, including specific guidelines
from Alaska Native and American Indian resources, (2) summarize
and identify key themes and elements from all reviewed resources,
(3) evaluation of current AASB policy document and identification of
missing elements, (4) prioritize revisions and convene meeting for
consensus and definition of terms for the revised policy, (5) revise the
AASB policy and submit for approval by all tribal and federal partner
entities.
Conclusion: The revisions committee identified and summarized
key themes from best practice resources and has reviewed with
the AASB partnership. An evaluation of the current AASB policy
has begun, identifying several opportunities for inclusion of best
practices in the AASB policy that also meet the needs of this unique
tribal-federal partnership. A 2-day workshop in 2020 has been
designed to review proposed revisions and approve by consensus
amongst all tribal and federal partners.

CONTRIBUTED PAPER SESSION 2
O-08
NASA Institutional Scientific Collection (ISC) at Ames
Research Center
A. E. Wood1, 3, A. J. French1, 2, R. T. Scott1, 3, D. K. Lopez1, 3, M. E. Del
Alto1,4, H. J. Stewart1, 4
1. Life Sciences Data Archive, NASA, Mountain View, CA, United States.
2. FILMMS, Bionetics, Mountain View, CA, United States.
3. FILMMS, Wyle Labs, Mountain View, CA, United States.
4. Code TI, NASA Ames Research Center, Mountain View, CA, United States.

NASA’s current human space flight research is directed towards
enabling human space exploration beyond low earth orbit. To
that end, NASA Space Flight Payload Projects; Rodent Research,
Cell Science, and Microbial Labs, flown on the International Space
Station (ISS), benefit the global life sciences and commercial space
communities. Verified data sets, science results, peer-reviewed
publications, and returned biospecimens, collected and analyzed
for flight and ground investigations, are all part of the knowledge
base collected by NASA’s Human Exploration and Operations
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Mission Directorate’s Space Life and Physical Sciences Research and
Applications (SLPSRA) Division, specifically the Human Research
and Space Biology Programs. These data and biospecimens are
made available through the public Life Sciences Data Archive (LSDA)
website to promote basic discovery, pre-clinical and clinical science.
The NASA Institutional Scientific Collection (ISC) at Ames Research
Center, stores flight and ground biospecimens from Space Shuttle
and ISS programs. These specimens are curated and managed
by the Ames Life Sciences Data Archive (ALSDA), an internal node
of NASA’s LSDA. The ISC stores over 30,000 specimens from
experiments dating from 1984 to present. Currently available
specimens include tissues from the circulatory, digestive, endocrine,
excretory, integumentary, muscular, neurosensory, reproductive,
respiratory and skeletal systems.
NASA’s biospecimen collection represents a unique and limited
resource of unique spaceflight payload and ground control research
subjects. These specimens are harvested and preserved according
to well established SOPs that maintain their quality and integrity.
Once the primary scientific objectives have been met, the remaining
specimens are made available to provide secondary opportunities
for complementary studies or new investigations to broaden
research without large expenditures of time or resources.
Website: https://lsda.jsc.nasa.gov/

O-09
BRoTHER – A Regional Biobank Network in Europe
J. Kinkorova1, C. Brochhausen2, O. Topolcan1, R. Kucera1, M. Karlikova1
1. Dept. of Immunochemistry, University Hospital Pilsen, Pilsen, Czechia.
2. University Regensburg, Regensburg, Germany.

An international and interdisciplinary project, BRoTHER (Biobank
Research on Telemedical Approaches for Human Biobanks in a
European Region) is a network of four biobanks which is funded by a
grant of the Bavarian-Czech Research Agency (BTHA) with financial
resources from the Bavarian State Ministry of Finance, Development
and Homeland. BRoTHER consortium, as a project of cross-border
collaboration consists of four partners, two from Germany, the
Institute of Pathology of the University Regensburg and the Institute
of Pathology of the Technical University Munich, and two partners
from the Czech Republic, the Department of Immunochemistry of
the University Hospital in Pilsen and the Masaryk Memorial Cancer
Institute of the Masaryk University in Brno.
The aim of BRoTHER project is to facilitate the interaction and
cooperation of biobanks. The main topic of that aim is to consider
the regional specificities and different health care systems and
develop the functional network. The backbone activities are:
digitalization - a prototype of a digital pathology framework is
being developed, in which interactive consultations of biobankspecimens could be conducted for second opinion and its use in
future research. Based on the experience of all partners the training
and educational programs for students and biobank staff will be
established. The program includes training in digital pathology,
preanalytical methods, immunoanalytical techniques, IT solutions,
and modern cryotechnology and robotic techniques. Until now
“BRoTHER Student Exchange – Intensive course in Immunochemstry,
biobanking and personalized medicine” was organized by Pilsner
partner, and “Biobanking an Innovation for Personalized Medicine”
workshop and “Summer school” by Regensburg partner.
BRoTHER project was presented at national as well as international
biobanking events as International Biobanking Conference 2019 in
Doha, Qatar, Europe Biobank Week 2018 in Antwerp, Belgium. Joint
publications are in preparation.
The results of the 3 year project (2017 – 2019) are to collaborate
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together, to identify the common and the different features of
biobanking in the two regions, to promote biobanking, to prepare
the educational programs, and finally to prepare the partners for
the future wider collaboration. BRoTHER is an opened network and
the partners welcome every new partner who wants to join both at
European level and worldwide.

O-10
Standardizing Pre-analytical Workflows for Deriving Cell
Free DNA from Venous Whole Blood
S. Tritsch1, 2, J. L. Plieskatt1, 2, G. Li1, 2, S. Silver1, 2, J. Bethony1, 2
1. Microbiology, Immunology and Tropical Medicine, The George Washington
University, Washington, DC, United States.
2. AIDS and Cancer Specimen Resource (ACSR), The George Washington
University, Washington, DC, United States.

Background: Liquid biopsies are an innovative, minimally-invasive
method for collecting circulating cell-free DNA (cfDNA). To
maximize specificity in these applications, contaminating genomic
DNA (gDNA) released from degraded white blood cells should be
minimized. The objective of the current study was to optimize blood
processing workflows, including collection tubes, processing times,
and purification techniques to maximize cfDNA yield and integrity.
Such standardization is useful to facilitate the use of cfDNA from
biobanks in diagnostic and prognostic applications.
Methods: Blood collection tubes (SST, Heparin, ACD, and those
specific for cfDNA: PaxGene and Streck) were evaluated in a preanalytical stability study. Whole blood (WB) was stored prior to
processing at room temperature (up to 96 hours) and cfDNA was
purified. The cfDNA was then evaluated for quantity, quality, and
stability after several freeze/thaw cycles and storage at ambient
temperature, 4°C, or 37°C for up to 72 hours. Several analysis
methods were used including Qubit for detection of total dsDNA
and the Agilent BioAnalyzer, which allowed for the differentiation
of cfDNA concentration from gDNA concentration. Housekeeping
genes present in both cfDNA and gDNA were interrogated by
qPCR. Further, miRNA which is another often used biomarker and
co-purifies with cfDNA, was evaluated in parallel.
Results: Heparin and SST tubes resulted in the highest DNA
concentration of all the tubes tested, most likely the result of gDNA
contamination; EDTA and SST showed the highest recovered of
miRNA. Purification approach did not impact cfDNA recovery,
except in the case of heparin tubes. Regardless of tube type, plasma
processed within 24 hours of collection had the lowest gDNA
contamination. Total DNA significantly increased when WB was
stored longer except when collected in a Streck tubes. Once purified,
cfDNA was relatively stable for up to 72 hours at room temperature,
4°C or 37°C. From a panel of eleven qPCR housekeeping genes, 18S
and GAPDH were detected at the highest levels in cfDNA samples
from all tube types.
Conclusions: The most important aspect in the cfDNA processing
workflow is expeditious plasma processing, and specialized tubes
are not required except in the cases where processing delays are
anticipated. Biobanked plasma and serum also had increased gDNA
contamination compared to unfrozen plasma, emphasizing the
importance of standardized workflows.
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O-12

Human Lung Development from Canalicular Through
Alveolar Stages Made Accessible by a Novel Pediatric
Biorepository

Innovative Devices for Community-Based Development
of Germplasm Repositories

G. Pryhuber

1

1. Pediatrics, University of Rochester Medical Center, Rochester, NY, United
States.

Lung diseases originating between late canalicular and mature
alveolarization, between limits of human viability and early adulthood,
remain a major cause of morbidity and mortality. Research for these
disorders is limited by the rarity of access to normal and diseased
human lung across this age span. As the Human Tissue Core (HTC)
for the NHLBI Molecular Atlas of Lung Development Program
(LungMAP), we created the BioRepository for INvestigation of
Diseases of the Lung (BRINDL). BRINDL contains over 230 full human
lung sets, 83 with normal growth and structure by histopathology
and 70 with specified disease including bronchopulmonary
dysplasia. BRINDL processes, annotates and distributes to LungMAP
Research Centers and to the greater research community, donated
and consented samples representing late gestation (23 wks+)
through early adulthood in forms that support modern technology
in temporal and spatial characterization of molecular profiles of
developing lung cell types. Upon arrival the lung, recovered with
short warm ischemic time as for transplantation, is ventilated at
standard pressures (PIP 25, PEEP = 4), swabbed for pathogens,
and scanned by ultra-high-resolution CT at a standard inflation
pressure. CT scan reconstruction provides measurement of airways
to a minimum of 10-15 branch-points. Lobes are dissociated as well
as processed to fixative-inflated paraffin-embedded or sucroseprotected OCT-embedded frozen, or fresh frozen, tissue. Flow
cytometry and in vitro culture demonstrate > 90% cell viability. RNA
sequencing and mass-spectroscopy proteomics of FACS enriched
immune (CD45+), epithelial (EpCAM+), endothelial (PECAM+ and
VE-cadherin+) and mesenchymal cells demonstrate age dependent
gene and protein expression. In the immune cells, 562 genes were
expressed at all ages, while a progression of gene expression moved
from neonatal, to infant, child and adult samples. Single cell CITEsequence demonstrated surface protein markers consistent with cell
identification by RNA. Clustering of 5957 single cells (mean 64,362
reads/cell) demonstrated subpopulations consistent with NK, T, B,
dendritic, macrophage and monocytic cells in full term newborn
lung, confirmed and subtyped by multi-analyte flow cytometry as
unique populations relative to spleen and blood. Additional single
cell open chromatin and DNA methylation as well as single nuclear
gene expression studies demonstrate BRINDL sample suitability for
modern molecular techniques..

Y. Liu1, T. Tiersch2, T. Monroe1
1. Biological and Agricultural Engineering, Louisiana State University AgCenter,
Baton Rouge, LA, United States.
2. Aquatic Germplasm and Genetic Resources Center, Louisiana State
University AgCenter, Baton Rouge, LA, United States.

Background: Repositories of cryopreserved germplasm can
provide valuable options for conservation, restoration, agriculture,
and biomedical research. However, lack of accessible devices makes
it difficult for many facilities to apply cryopreservation technology
with reliable reproducibility. Commercial equipment can cost tens
of thousands of dollars, deterring inexperienced from seeking the
utility of cryopreservation. Low-cost homemade devices are usually
not standardizable, impeding processing and transfer of innovative
technology into community-accessible tools. These problems are
especially characteristic when dealing with the genetic resources of
the aquatic species.
Proposed Solution: To address this, we are employing
interdisciplinary approaches that integrate cryobiology and
bioengineering techniques to develop innovative cryopreservation
devices that are low-cost, standardizable, and portable to assist
adoption by aquatic user communities. These devices are fabricated
by soft lithography, including Microfabricated Enumeration
Grid Chambers (MEGC) for estimation of sperm concentration
and Microfabricated Activation & Motility Chambers (MAMC)
for assessment of sperm motility, and three-dimensional (3-D)
printing, including Positional Cooling Platform Devices (PCPD)
for cryopreservation of batched samples, Vitrification Storage
& Identification Devices (VSID) for vitrification of individual
samples, and Controlled Cooling Conveyer Devices (CCCD) for
cryopreservation of individual samples. The designs and 3-D models
can be converted to open-source files that can be shared and reused
by users. Prototypes of these devices can be evaluated by closedbeta testing with groups such as the Zebrafish International Resource
Center (ZIRC) and the USDA National Animal Germplasm Program
(NAGP), and can be evaluated by open-beta testing with outside
groups.
Conclusions: We have tested several prototype devices and the
functionality was comparable with commercial instrumentation.
The final goal is to provide an overall platform for community-based
standards to ensure reproducibility and efficiency for germplasm
repository development. As such, thousands of users could be
provided with devices for reproducible cryopresevation to back
up lines for submissions to central repository facilities, and eventual
commercialization of genetic resources.œ
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O-13
Moffitt Cancer Center’s Biospecimen Pilot Project
Process: Improving Access to Biospecimens
E. R. Seijo1, B. Booth1, M. Fournier1, E. M. Siegel1, V. Williams1
1. H. Lee Moffitt Cancer Center, Tampa, FL, United States.

Background: The Tissue Core (TC) serves as the central
biorepository resource for the Moffitt Cancer Center (MCC). The TC
is the sole MCC entity responsible for the collection, storage, and
release of biospecimens collected through MCC’s Total Cancer
Care (TCC) general banking protocol. Since 2006, over 130,000
TCC consented biospecimen have been collected. However,
while a robust biorepository operation had been developed, the
institutional guidelines and processes related to biospecimen access
required updating to ensure timely turnaround times. Biospecimen
access at the MCC is strictly protocol-driven, requiring approval from
a Scientific Review Committee (SRC) that in addition to reviewing the
proposed scientific aims is also charged with reviewing biospecimen
feasibility and justification. Due to limited number of meetings (12
per year) and the extensive documentation required the process was
determined to be overly burdensome, especially for smaller requests
to conduct pilot studies related to assay validation, proof of concept
or generating preliminary data. Consequently a “Biospecimen Pilot
Project” process was evaluated to improve timely access to human
biospecimen in manner that was both regulatory compliant and
adhered to institutional biospecimen access policies.
Methods: MCC’s Biospecimen Pilot Project was implemented
through a phased approach. Phase 1: initial process established
access to 13 archived de-identified biospecimens, requiring
short 2-page justification, reviewed weekly and received an SRC
Expedited determination. Phase 2: process was fine-tuned and the
number of de-identified biospecimens was increased to 30. Phase
3: established process to provide access to prospective collections
with PHI.
Results: Since initial implementation in 2013, over 330 Biospecimen
Pilot Projects have been approved. The resulting quick turnaround
times of 5-10 business for small biospecimen requests as compared
to the 4-6 weeks SRC review cycles have greatly improved faculty
satisfaction. Similarly, the Biospecimen Pilot Project process has
made SRC more efficient, as the number of full protocols has been
reduced by nearly 50%. This has allowed for more manageable SRC
protocol review workloads and markedly improved turnaround time
as well.
Conclusion: Implementation of MCC’s Biospecimen Pilot Project
process has greatly streamlined biospecimen access and improved
the faculty user experience. This has resulted in increased TCC
biospecimen utilization.
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BIOBANKING PROFILES
PA-01
The National Center Biobank Network (NCBN) in Japan
R. Miyahara1, K. Kitajima2, H. Shimanuki2, Y. Shinya3, E. Noiri3, K.
Tokunaga1
1. Genome Medical Science project, National Center for Global Health adn
Medicine, Tokyo, Japan.
2. NCBN Central DB Sector, National Center for Global Health and Medicine,
Tokyo, Japan.
3. National Center for Global Health and Medicine, Tokyo, Japan.

Japan has six National Centers (NCs) which provide advanced
and specialized medical treatment and researches to explore
and overcome the burden diseases that would have a significant
impact on the national health. Each NC established a biobank to
store biospecimens of various diseases based on their specialties
of NCs. However, the utilization of biospecimens were limited in
the clinical researches or collaborative works in NCs. The National
Center Biobank Network (NCBN) developed in 2011 in Japan
aiming to enhance the utilization of biospecimen which are stored
in 6 biobanks and expand the precision medicine and researches in
academic institutions and pharmaceutical companies.
The NCBN contains 6 biobanks; cancer-related biobank,
cardiovascular diseases-related biobank, neurology and psychiatryrelated biobank, infectious diseases and immune disorder-related
biobank, child health-related biobank and geriatric diseasesrelated biobank. Diseases-related biospecimens from variety of
diseases are collecting. 237,251 biospecimens including the tissue
specimens from 74,041 patients of more than 220 diseases were
stored in 6 biobanks between 2012 and 2018. The NCBN promote
the utilization of those biospecimens to various researches for the
development of new drugs, diagnostic tests and the achievement of
personalized medicine.
Problems of coordinating the several biobanks are caused by
the different sample application format, sampling process and
information system. The NCBN tries to standardize the procedure
of the sample collection, the database system, the format of MTA
and application form. Working groups for publicity, research
utilization and quality control discussed about the implementation
of the network system. We also standardized the questionnaire for
collecting the baseline information. The baseline information are
stored in the central biobank information center. People can search
the information over a catalogue database on the NCBN website.
Furthermore, we plan to start a longitudinal cohort study for several
diseases to collect time-series samples with a high quality of clinical
information.
Development of the biobank network is still challenging in terms
of the standardization of the sample collection, the procedure
of sample distribution and the trust of data quality. We also need
to tackle the issue of distribution of the biospecimens to global
researchers in the future.
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PA-02
The Total Cancer Care (TCC) Biobank at the Moffitt Cancer
Center: Report of 13-years of Experience
E. M. Siegel1, 5, E. R. Seijo2, M. Fournier2, K. Hawkins1, R. M. Wenham3, S.
M. Gilbert4, D. E. Rollison5, D. M. Sullivan6, T. A. Sellers5, S. S. Tworoger5
1. Total Cancer Care, H. Lee Moffitt Cancer Center & Research Institute, Tampa,
FL, United States.
2. Tissue Core, H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL,
United States.
3. Gynecologic Oncology, H. Lee Moffitt Cancer Center & Research Institute,
Tampa, FL, United States.
4. Genitourinary Oncology, H. Lee Moffitt Cancer Center & Research Institute,
Tampa, FL, United States.
5. Cancer Epidemology, H. Lee Moffitt Cancer Center & Research Institute,
Tampa, FL, United States.
6. Blood and Marrow Transplantation, H. Lee Moffitt Cancer Center & Research
Institute, Tampa, FL, United States.

Background: The Total Cancer Care (TCC) biobanking protocol
opened at the Moffitt Cancer Center in 2006, replacing and
absorbing Moffitt’s general biobanking protocol and representing
one of the first large-scale efforts to prospectively consent and collect
biological specimens from cancer patients. Herein, we provide a
profile of the TCC biorepository after 13-years of operations and our
continuous improvement efforts.
Methods: The TCC protocol includes (1) clinical data collection,
(2) serial blood collection, (3) residual tissue collection (e.g. tumor/
normal), extra biopsy passes, or other samples (e.g. buccal), (4)
lifetime follow-up, and (5) permission to recontact the participant.
Patient enrollment evolved from video consent and in-person
education to a multimodal approach with online consenting. Fresh
frozen tumors undergo pathology review and macrodissection in
a CAP accredited biorepository. An integrated data warehouse
facilitates linkage of TCC-consented patients’ data including
questionnaires, electronic medical records, Laboratory Information
Management System, cancer registry, and vital status.
Results: Over 153,000 patients have enrolled in TCC and >130,000
individual samples (>60,129 tissue and >44,269 liquid samples)
have been banked. In the last 5-years, there was an average of 9,116
patients enrolled, 3,005 tissue and 9,021liquid sample collected,
and 2,223 unique samples released for research projects, per year. A
variety of molecular data (e.g. genomics, transcriptomics) have been
generated on thousands of TCC germline/tumor biospecimens.
Importantly, ~65,000 samples have been released since 2006, >100
publications have been generated, and numerous grants, including
large SPORES/P01/U01s, have been funded. Moffitt partnered with
The Ohio State University in 2014 to found the Oncology Research
Information Exchange Network (ORIEN), which now includes 19
cancer centers following the TCC protocol.
Conclusions: Moffitt established an innovative biorepository in
2006 with linked clinical and molecular data to support innovative
research. Through unique partnerships and institutional support,
TCC has grown in size and capability. The TCC biobanking
procedures support rapid access of tissues for complex studies,
such as TCGA, and promotes high-impact publications and grant
funding. Strategic planning and governance ensures that TCC
remains a robust biorepository moving forward and can adapt to
new technologies and biospecimen science.
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PA-03
Role of Biorepository in Prospective Sample Collection
for Biomarker Discovery.
S. Paul1, H. Wagner1, M. Kenk1, N. Fleshner1
1. Surgical Oncology, University Health Network, Toronto, ON, Canada.

Background: The UHN Genito-Urinary BioBank (GUB) was
founded in 2008 to facilitate the discovery and validation of novel
biomarkers in urology. The goal of GUB is to support biomarker
discovery by collecting samples and metadata longitudinally across
disease states and treatment lines.
Methods: The GU BioBank has mapped relevant clinical states for
urologic cancer cohorts and controls and established a systematic
and clinically-integrated approach to bio-specimen procurement.
All consenting patients provide specimens prior to, during, and
following their treatment(s). This permits the collection of highquality specimens and comprehensive standardized clinical data in
a longitudinal fashion.
Liquid biospecimens (blood and urine) are collected at predetermined time points, cataloged in the specimen database,
processed, bar-coded, and stored in liquid nitrogen vapor phase
freezers for long- term banking. The specimen inventory and
clinical database within the urology division are federated with
information from the institutional electronic patient record and used
for specimen selection and determination of clinical outcomes for
approved studies. Additionally, samples are stored for epigenetic
and genomic studies from patients who consent to genetic research.
Results: Since 2008, over 500,000 biospecimens from 14,500
participants have been collected, processed and stored at GUB.
We have banked over 145,000 serial collections of plasma and
serum, close to 110,000 urine specimens and over 30,000 buffy
coat specimens. Specimens have been utilized in more than 50
projects, including proteomic, genomic, and epidemiologic
studies, conducted through regional, national, and international
collaborations. Research conducted generally focused on the
development and optimization of novel biomarkers, with the aim of
improving diagnosis, personalizing treatment, and facilitating the
development of novel treatments.
Conclusion: Availability of high-quality bio-specimens and
associated clinical data translates to high-quality research outcomes,
which in turn aid biomarker discoveries in oncology research.
Ongoing refinements of cost-recovery models, development of
research collaborations at national and international levels, and
upgrading of informatics systems will be critical in enhancing the
productivity and sustainability of GUB

PA-04L
The Gundersen Cancer Biobank, a Multi-Decade Resource
for Cancer Research
C. Richmond, K. ernzen, D. Meier, C. Voss, P. Kenny
gundersen health system, LaCrosse, WI, United States.

Established in 2008, the Gundersen Cancer Biobank contains
biospecimens collected from more than 20,000 cancer patients and
achieved College of American Pathologists Biobank Accreditation
in 2015. The Biobank consists of two major collections: (1) Archival,
formalin-fixed paraffin embedded (FFPE) tumor specimens obtained
with a waiver of consent and (2) consented prospective samples.
The consented samples have been collected as flash-frozen tumor
and matched adjacent normal tissue (2009-2017) or FFPE tumor and
matched adjacent normal tissue (2017-present). Our archival FFPE
collection consists of a full range of solid malignancies which are
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released to the BioBank by Gundersen Health System Department
of Pathology after a 20-year retention interval has elapsed. Currently
this collection spans the years 1983 to 1998, and an additional year’s
stock of samples becomes available each January 1st. Our flashfrozen tumor and matched adjacent normal tissue were procured
directly from the operating room to ensure that the sample can
be cryopreserved in liquid nitrogen with minimal ischemic time
(average 8 minutes). For all our consented samples, matched buffy
coats (2009-2017) or whole blood and serum (2017-present) are
collected and stored in liquid nitrogen. All samples are deidentified,
but retain the following information: Sex, Date of Birth, Race, Zip
Code, Diagnosis, Date of Surgery or Biopsy. Additional clinical
information about each deidentified sample can be obtained via an
honest broker system. As of 2019 samples, stored in the Gundersen
BioBank most frequently include cancers of the breast (2234), lung
(1034), colon (960), prostate (794) and cervix (698). Additional
technical capabilities include digital whole slide imaging, nextgeneration sequencing and tissue microarrays. Biobank samples
are used for oncology research within the Gundersen Medical
Foundation and are also made available to qualified investigators
and consortia. Samples from our BioBank have been included in
national and international efforts such as The Cancer Genome Atlas
(TCGA) and the National Comprehensive Cancer Control Program
(NCCCP). A full inventory of the Gundersen Cancer Biobank is
searchable at http://www.gundersenhealth.org/biobank.

PA-05L
Establishment of a Biorepository and Logistics Hub for
the Kidney Precision Medicine Project.
V. M. Blanc1, J. B. Hodgin2, 3, S. Launius1, C. C. Lienczewski3, K. Blank4, J.
Carson5, F. Dowd6, L. Brucki7, M. Kretzler3, 8, K. Consortium9
1. Central Biorepository, University of Michigan Medical School, Ann Arbor, MI,
United States.
2. Pathology, University of Michigan Medical School, Ann Arbor, MI, United
States.
3. Internal Medicine - Nephrology, University of Michigan Medical School, Ann
Arbor, MI, United States.
4. Collaborative Health Studies Coordinating Center, University of Washington,
Seattle, WA, United States.
5. Biostatistics, University of Washington, Seattle, WA, United States.
6. University of Washington, Seattle, WA, United States.
7. Health Information Technology Services, University of Michigan Medical
School, Ann Arbor, MI, United States.
8. Computational Medicine and Bioinformatics, University of Michigan Medical
School, Ann Arbor, MI, United States.
9. National Institute of Diabetes and Digestive and Kidney Diseases,
Washington, DC, United States.

Background: The Kidney Precision Medicine Project (KPMP) is
a ground-breaking research project sponsored by the NIDDK,
with the goal of understanding the molecular and cellular basis
of chronic kidney disease (CKD) and acute kidney injury (AKI) to
develop better care and treatment options for patients with these
conditions. The KPMP comprises 8 Recruitment Sites (RS), a Central
Hub (CH), including a Central Biorepository (CBR), and 6 sets of
Tissue Interrogation Sites (TIS). KPMP will enroll patients with CKD
or AKI to donate research-only kidney biopsies, blood, urine, stool,
and for follow up. The KPMP CBR is a subunit of an existing CAPaccredited biobank at the University of Michigan Medical School. It
is a lynchpin for high quality KPMP biospecimens - responsible for
provision of collection kits, facilitation of pan-KPMP logistics and
sample management. Methods: Members of the CH met regularly
by teleconference to establish parameters for biospecimen kit
composition, identification schemas, and data elements to be
collected contemporaneously with samples. A purpose-built
specimen tracking system, SpecTrack, was developed for KPMP,
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and to work with the biobank system at the CBR. KPMP stress-tested
renal biopsy logistics across RS, CBR, and TIS via a mock run, using
an apple as a surrogate for human kidney. Sample tracking data were
entered in SpecTrack, shipment QC was performed at CBR, and
samples sent to TIS.
Results: 2 renal biopsy collection kits were designed to
accommodate downstream research employed by each TIS. A set
of stock biopsy supplies provided via CBR was defined. Baseline
blood, urine and stool kits and 2 annual blood and urine kits were
detailed for AKI and CKD patients, plus 2 more for collection from AKI
patients post biopsy. KPMP sample management procedures follow
existing CBR SOPs; 7 KPMP-specific work instructions were written.
The mock biopsy was performed successfully. Opportunities for
improvement included refinement of labels, adherence to shipping
schedules and safe chilling of samples.
Conclusions: Excellent communication across multiple institutions
enabled robust coordination of biospecimen logistics. Existing
infrastructure at the CBR eliminated the need for de novo banking
procedures; mock ups were key to process optimization. The KPMP
is now poised to receive kidney biopsy, biofluids and stool samples
from 8 distinct RS and distribute across TIS for study execution, in
support of improved care of CKD and AKI patients.

BIODIVERSITY/ENVIRONMENTAL/
ANIMAL REPOSITORIES
PB-01
The National Marine Mammal Tissue Bank
A. Moors1, J. Ness1, D. Ellisor1, J. Trevillian1, T. Rowles2, R. Pugh1
1. National Institute of Standards and Technology, Charleston, SC, United
States.
2. National Oceanic and Atmospheric Administration, Silver Spring, MD,
United States.

The National Institute of Standards and Technology (NIST) began
banking specimens for contaminant trend monitoring in 1979, and
based on these initial collections, developed protocols for collection,
processing, and archiving samples. Two primary collections at the
NIST Biorepository focus on the archiving marine mammal tissues;
the Marine Mammal Health and Stranding Response Program
(MMHSRP) and the Alaska Marine Mammal Tissue Archival Project
(AMMTAP), both of which are part of the National Oceanic and
Atmospheric Administration’s (NOAA) National Marine Mammal
Tissue Bank (NMMTB), and are maintained by NIST. The NMMTB
was developed in 1989 and established by Federal legislation in
1992 (PL 102-587) as a part of the Marine Mammal Protection Act.
NOAA’s MMHSRP began the NMMTB in response to a bottlenose
dolphin (Tursiops truncatus) mortality event where a lack of banked
specimens left questions concerning unusually high environmental
contaminants unanswered. The NMMTB provides a resource
of samples that have been collected in a systematic and welldocumented manner for comparing results over time to identify
whether environmental trends exist, provides for future retrospective
analyses for new analytes of interest, and allows for future analyses
using improved analytical techniques. The scientific community,
contributors, and principal investigators may request tissues from
the NMMTB for scientific research through project specific Tissue
Access Policies. The NMMTB maintains tissue and fluid samples
collected, processed, and stored from over 40 species of marine
mammals at the NIST Biorepository.
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BIOSPECIMEN RESEARCH AND SCIENCE
PC-01
Determining Quality of Biobanked Tissue Specimens
P. Muir, S. Vercauteren
BC Children’s Hospital BioBank, UBC Department of Pathology, Vancouver, BC,
Canada.

Background: Delays between pathological examination of
specimens and sample processing for research are inevitable in a
hospital setting and this can influence the quality of tissue being used
in research. The effects of ex vivo ischemia time on RNA integrity and
protein quality are still not well understood for biobanking purposes.
Our goal is to determine how rapidly tissue quality declines so that
a standardized protocol for Biobanking can be put into place to
collect high quality samples while minimizing interference with
hospital workflow.
Methods: Ten placentas were collected from women undergoing
C-sections at BC Women’s Hospital and tissue punches were taken
at various time points. The first punches were snap frozen in liquid
nitrogen immediately after collection outside of the Operating
Room and the rest of the tissue sample was divided in two and
placed either in saline-soaked gauze or protein preservation buffer
and kept at room temperature for 30 minutes. Punches were taken
after 30 minutes and the rest of the tissue sample was stored at 4C.
Remaining punches were taken at 2, 24, 48, 72, and 168 hours
after collection to simulate short and long term delays in specimen
procurement. All punches were stored in -80C until analysis. DNA
and RNA extractions have been performed to allow for quantitative
and qualitative analyses to determine the yield, integrity and purity
of these analytes. Protein extraction and analysis are underway.
ANOVA and post-hoc Tukey analysis were used to determine the
significance of the results.
Results: DNA concentration and purity (A260/A280 ratio) did not
decline significantly over the 7 day period when placental tissue was
stored at 4C in either saline or buffer solution. RNA yield remained
stable over time and only saw a significant decrease after 7 days in
saline solution. There was also no significant decline in RNA purity
over 7 days when stored in either solution. RNA integrity, as measured
by the RNA Integrity Number (RIN) score, declined significantly after
7 days in buffer but this decrease was seen as early as 3 days when
tissue was stored in saline solution.
Conclusion: DNA was found to be more stable than RNA in terms
of yield and purity when kept at 4C for up to 7 days. In addition,
the protein preservation buffer was better at maintaining RNA
concentration and quality over the 7 day interval.
It is expected that the protein preservation buffer will also maintain
protein quantity and quality over time.
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PC-02
Formalin Fixation in the Clinical Setting: To What Extent
do Delays to Processing of Formalin-Fixed, ParaffinEmbedded Clinical Biospecimens Impact Nucleic Acid
Quality?
M. Demoen1, 2, E. Charalambous1, S. Frasquilho1, K. Dawson3, G.
Thomas3, F. Betsou1, W. Mathieson1
1. Integrated Biobank of Luxembourg, Luxembourg, Luxembourg.
2. Universite Paris Sud, Paris, France.
3. Imperial College London, London, United Kingdom.

Background: A biospecimen`s fixation time is determined by the
time it is placed in formalin and the time the tissue processor starts
its run, converting it into a formalin-fixed, paraffin-embedded (FFPE)
tissue block. Typically, a tissue processor runs overnight, but not on
Friday or Saturday nights. A biospecimen`s fixation time will therefore
depend on which of the following scenarios apply: (i) sample
processed the night of surgery, (ii) sample processed the night after
surgery, (iii) surgery on Friday and sample processed Sunday night
and (iv) surgery on Thursday or Friday but too late for processing
night of collection, so sample processed Sunday or Monday night
respectively. We evaluate the effect of these scenarios on DNA and
RNA integrity.
Methods: Clinical tissue biospecimens (n = 6) were each cut into 36
blocks, fixed in formalin to represent the scenarios i - iv above (n = 72
for i and ii, n = 36 for iii and iv) then processed into FFPE blocks. DNA
and RNA was extracted, quantified and integrity-assayed using the
Illumina FFPE QC Assay and DNA Integrity Numbers (DIN) for DNA,
and RNA Integrity Numbers (RIN), DV200 and qRT-PCR for RNA.
Results: The differences between scenarios i - iii were small and
inconsistent between patients. However, scenario iv caused a
large, statistically significant reduction in integrity. Average declines
in scenario iv compared to scenario i were as follows: for DNA, a
reduction of 1.9 DIN units and a higher ΔCt in the Illumina FFPE QC
Assay of 1.6 units; for RNA, DV200 reduced from 60% to 32% and
Ct numbers increased by 6.8 units in qRT-PCR. All these changes
denote a decline in integrity.
Conclusions: Fixation times in the different processing workflows
had limited impact on DNA and RNA integrity, except in scenario
iv, where the impact was considerable. So, samples collected on a
Thursday or Friday should be placed in the tissue processor on the
day of collection, not left to the following working day. The Illumina
FFPE QC Assay is a QC tool, with ΔCt > 2 denoting DNA that is
less amenable to sequencing. As 50% of the samples in scenario iv
had ΔCt > 2, half the patients selected for personalised medicine
would need to return to clinic to provide a second biopsy when
this QC threshold is applied. For DV200, the reduction induced by
scenario iv equates to a decline in RNA quality from “intermediate”
to “poor”, denoting an increase in the amount of RNA required for
transcriptome analyses.

PC-03
Design, Implementation and Results of a Quality Control
Initiative for Archived DNA Biospecimens
J. Juan, M. Taylor, O. Galenko, B. Aguirre, S. Zubal, A. Gutal, J. Carlquist
Intermountain Heart Institute, Intermountain Healthcare, Salt Lake City, UT,
United States.

Background: Personalized medicine has been greatly facilitated
by biobanks linking biospecimens to patient medical records.
Biospecimens and related clinical information have likewise proved
valuable in drug development and genetic epidemiology. The relative
value of this research tool is dependent upon specimen quality and
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correct linking of genomic and clinical data, making quality assurance
a critical component of the biorepository. The Intermountain Heart
Institute DNA Biorepository, Salt Lake City, UT which processes 15002000 DNA samples/year recently initiated a quality program to assess
DNA quality and correct sample identification. The design and the
outcomes of the quality plan are described.
Methods: DNA was extracted from whole blood buffy coats
collected in EDTA ReliaPrep (Promega) reagents and Tecan Freedom
EVO-HSM automated workstation. DNA purity and was measured
spectrophotometrically at 260/280nm and concentration calculated
from 260nm absorbance. Both DNA concentration and 260/280nm
ratios are analyzed by month and by three month moving averages.
High M.W. DNA was verified by 1% agarose gel electrophoresis
and intactness graded 1-5 (1=no degradation). Correct sample
identification, amplifiability and contamination were estimated by
amplifying gender-specific SNPs: rs1865680 in the TBL1Y gene on
the Y chromosome and rs525869 in an intergenic sequence of the X
chromosome. Gender typing results were compared with expected
gender based on database records.
Results: Tracking DNA yield revealed declines in DNA yield
occurring in May 2016 and October 2017. Root cause analysis
identified reagent problems (May 2016) and protocol deviation (Oct
2017) which were reversed by appropriate corrective action. DNA
purity remained consistently >1.8, with rare degradation. A total
of 1496 samples underwent gender typing quality control; 1423
(95.1%) passed, 25 (1.7%) were non-amplifiable, 27 (1.8%) gender
did not match database record and 21 (1.4%) showed contamination
from another specimen.
Conclusions: The described quality program was useful in
identifying and correcting errors in processing and labeling and
identified samples with apparent contamination. Identifying
problems with specimens prior to use in downstream applications
improves study result integrity and reduces unnecessary cost.
Moving averages are useful in distinguishing trends from sporadic
monthly variation.

PC-04
Obtaining High Quality Nucleic Acids from FTA Cards for
the Creation of Biological Sample Collection Stored at
Room Temperature
A. Jimenez1, B. Martínez1, J. Ortega-Pinazo2, T. Díaz1, V. Chamorro1, M.
Hortas3, P. Ferro1
1. Andalusian Public Health System Biobank, Instituto de Investigación
Biomédica de Málaga-IBIMA, Málaga, Spain.
2. Neuroimmunology and Neuroinflammation Group, Instituto de Investigación
Biomédica de Málaga-IBIMA, UGC Neurociencias, Hospital Regional
Universitario de Málaga, Malaga, Spain.
3. Costa del Sol Sanitary Agency, Sanitary District of Málaga, Malaga, Spain.

Background: Cold as a method of long-term conservation of
biological samples for research purposes has been questioned
in recent years. This item, together with the storage problems that
human samples biorrepositories have at present, has produced
the search for alternative matrices which can be conserved at room
temperature. Preliminary studies on FTA card have shown that this
matrix can be a good alternative in biomedical research.
Methods: In this study, blood for FTA cards was obtained from 10
healthy volunteers. DNA and RNA extractions were performed using
two different methods: QIamp DNA mini kit (Qiagen, Germany) and
a manual method, for DNA; and Monarch Total Miniprep RNA Kit
(NEB, USA) and Trizol method (Invitrogen, USA), for RNA. Nucleic
acids purity and integrity were analyzed by spectrophotometry
and agarose gel, respectively. Functionality was assessed by PCR
amplification.
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Results: Quality of DNA extracted from FTA was assessed by
spectrophotometry. Results showed statistical differences between
methods used for both nucleic acids. However, functionality
performed was positive in all samples tested regardless of the
extraction method.
Conclusions: Quality study performed in FTA showed that manual
methods are better to obtain a better performance in the obtained
nucleic acids. However, the quality markers seem to be somewhat
better in the extractions performed with the commercial kits.
However, deeper studies with different methods should be done to
optimize the technique.

PC-05
High Quality DNA from Blood Clots for the Creation of
Strategic Collections of High Interest in Biobanking
V. Chamorro1, Á. Jiménez1, B. Martínez1, J. Ortega-Pinazo2, T. Díaz1, M.
Hortas3, P. Ferro1
1. Andalusian Public Health System Biobank, Instituto de Investigación
Biomédica de Málaga-IBIMA, Malaga, Spain.
2. Neuroimmunology and Neuroinflammation Group, Instituto de Investigación
Biomédica de Málaga-IBIMA, UGC Neurociencias, Hospital Regional
Universitario de Málaga., Malaga, Spain.
3. Costa del Sol Sanitary Agency, Sanitary District of Málaga, Malaga, Spain.

Background: Preliminary studies on blood clots obtained after
clinical laboratory tests showed in previous studies the potential in
order to create collections of some pathologies such as pediatric
or neurological diseases (Alzheimer). However, quality studies with
flurimetry and long PCR are necessary to determine the viability of
this matrix as a source of nucleic acids.
Methods: In this study, blood clots were extracted from 10 healthy
volunteers. The extraction of DNA was performed using the Gentra
Puregene Blood Kit (Qiagen, Germany). DNA was analyzed using the
Quant-iT™ Picogreen® dsDNA assay to determine the integrity and
concentration of double-stranded DNA. Functionality was assessed
by Long-PCR amplification, a fragment of 3396 base pairs from HLA
genes respectively, were amplified in all samples.
Results: Quality of DNA extracted from blood clot was assessed
by fluorimetry and compared with the previous results obtained
by spectrophotometry. Results showed certain differences in the
samples evaluated which corresponded with those previously
obtained by spectrophotometry. Functionality performed for HLA
gene was positive in all samples tested.
Conclusions: Quality study performed in blood clots showed that
these samples are a good alternative when it is very difficult to obtain
a sample for research, so that the clinical laboratory samples could
be used. This allowed the creation of pathological collections of rare
diseases when the collection of the sample is difficult because it is
limiting or there is difficulty in accessing this type of population.
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PC-06
What Protocol is Best for Obtaining High Quality DNA
from Buffy Coat?
J. Ortega-Pinazo1, B. Martínez2, Á. Jiménez2, T. Díaz2, J. M. GómezZumaquero3, R. González-Guerrero1, L. Leyva1, V. Chamorro2, P. SerranoCastro1, G. Estivill-Torrús1, P. Ferro2
1. Instituto de Investigación Biomédica de Málaga-IBIMA, UGC Neurociencias,
Hospital Regional Universitario de Málaga, Instituto de Investigación
Biomédica de Málaga-IBIMA, Malaga, Spain.
2. Andalusian Public Health System Biobank, Instituto de Investigación
Biomédica de Málaga-IBIMA, Malaga, Spain.
3. Genomic ECAI, Instituto de Investigación Biomédica de Málaga-IBIMA,
Malaga, Spain.

Background: Whole blood (WB) and buffy coat (BC) are usually
stored in biobank repositories and are very appreciated by
researchers because DNA and RNA can be obtained from this type
of samples. Some preliminary studies on DNA/RNA extraction
from human samples have been performed, but a comparison
between different extraction methods would be of great interest to
researchers.
Methods and Materials: In this study, peripheral blood was
extracted by venipuncture from 10 healthy volunteers. Then
DNA was obtained from BC and WB. Nucleic acid extraction was
performed using two methods: a) using Gentra Puregene Blood Kit
(Qiagen, Hilden (Germany)) and b) a method based on this same
protocol but with some modifications to process buffy coat.
Results: Quality of the nucleic acids obtained was assessed by
spectrophotometry and agarose electrophoresis. Functionality was
assessed by PCR. The results showed significance differences in
the efficiency of the DNA extracted from BC and WB with the first
method. No statistical differences were found with the modified
method. Additionally, the integrity of the samples and their
functionality were not altered with the storage time.
Conclusions: Data obtained in this study showed that whole blood
is better than buffy coat to obtain nucleic acids in samples using
Qiagen method, but when the modified method is applied, the origin
matrix does not matter. However, modified method is more efficient
and has a lower cost than Qiagen method. This could be applied
at the biobank repositories to optimize the storage conditions, and
at the scientific advisory process of the researchers in their projects.

PC-07
Researcher Requested Fresh Human Tissue Samples,
2015 - 2018: Increase In Custom Fresh Sample
Preparation Types.
R. L. Mandt1, D. G. Nohle1, M. E. Couce2, A. Parwani1, L. W. Ayers1
1. The Ohio State University (OSU), Columbus, OH, United States.
2. The Case Western reserve University, Cleveland, OH, United States.

Background: Cooperative Human Tissue Network (CHTN),
Midwestern Division (MWD), is a National Cancer Institute (NCI/
NIH) funded program to provide quality research biospecimens
to qualified investigators. Unlike most biobanks, tissues can be
procured fresh and shipped in investigator specified and provided
media. A Research Tissue Procurement – Information System (RTPIS) is used to manage data related to biospecimen procurement,
shipping and billing for processing fees. Over the past several years,
we have noted an increase in custom fresh research tissue requests
at a time when frozen tissue requests declined.
Methods: Data was queried from the RTP-IS database to produce
statistics about biospecimen preparation type and media. Tissue
preparation types were reviewed from 2015 - 2018 for fresh, custom
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fresh, standard fresh in CHTN provided media, frozen and fixed
sample types.
Results: Over the time period reviewed, the investigator custom
fresh samples distributed rose from 954 samples or 11.3% of total
samples shipped in 2015 to 1,254 samples or 29.3% in 2018. In
contrast the requested numbers for fresh tissue samples distributed
in standard CHTN media remained stable at 866, 714, 800 and 853
but the % of these fresh-standard media samples rose from 10.2% to
20.0% due to a decrease in requests for frozen and fixed samples in
the same period. Distributed frozen samples declined from 4,374 in
2015 to 891 in 2018. This represented a change for frozen samples
from 51.8% of samples to only 20.8%. Distributed fixed samples
also showed a change from 2267 (26.8%) to 1276 (29.9%). The % of
samples shipped to academic investigators decreased while the %
to commercial investigators increased over the period: 21.5% (2015),
49.7%.(2016), 54.4% (2017), 46.7% (2018).
Conclusions: With the increased need for fresh tissue procurement
and the use of custom media provided by the researchers, the CHTN
MWD has been able to adapt their processes to accommodate
investigator needs. Some of this change reflects a change in the
mix of investigator types served by the CHTN MWD. We have
experienced a decrease in the number of samples shipped to
academic investigators and an increase in the number shipped to
commercial investigators.

PC-08
Prolonged Ischemia Time on Tissue Quality: Effect on RNA
Isolated from Kidney, Lung, Breast, and Heart Tissue
S. Somiari1, K. Miller1, H. Blackburn1, J. Liu1, A. P. Kumar1, J. Kane1,
M. Cannada1, B. Deyarmin1, A. Greenawalt1, C. Larson1, S. Rigby1, V.
Eedunuri1, H. Hu1, C. D. Shriver2
1. Windber Research Institute, Windber, PA, United States.
2. MCCRP-USUHS, Bethesda, MD, United States.

Background: A major pre-analytical variable outside the control of
the biobank is the time from tissue excision at surgery to stabilization
(ischemia time) at the biobank. Based on the hypothesis that
prolonged ischemia may affect RNA quality and the impact may be
organ specific, we evaluated the quality of RNA from human kidney,
lung, breast, and heart tissue with varying ischemia times by RNA
Integrity Number (RIN).
Method: Tissue from breast, lung, kidney and heart was obtained
from 10 donors each (n=40) between 2002 and 2007, and embedded
in OCT. Ischemia time was documented for all 40 specimens which
were stored in liquid nitrogen for 12 to 16 years before RNA isolation.
RNA isolation was performed with two different kits, Qiagen RNeasy
Lipid Tissue Mini and Qiagen AllPrep DNA/RNA Mini kits and RIN
(Agilent 2100 Bioanalyzer) analysis was the objective measure of
RNA quality. Linear regression was used to determine the effect of
different ischemia times on total RNA integrity, and Wilcoxon signedrank test performed to determine if the different kits had an effect on
the quality of RNA obtained.
Results: Average time from excision to stabilization was 6 hours for
breast, 9 hours for lung and heart and 11 hours for kidney. Average
RIN values obtained with the Qiagen RNeasy kit for the four organs
ranged from 7.7±0.86 to 9.0 ±0.62, and for the AllPrep kit, 7.4±0.90
to 8.5±0.46. No strong correlation was observed between ischemia
time and RIN for all organs (r ranged from -0.04 to 0.48). Ischemia
time of 6 to 16 hours did not significantly affect RIN values (all p
values >0.2) making RNA from these organs suitable for research.
No significant difference was observed for RIN obtained from both
kits for breast (p=0.384), lung (p=0.704), and kidney (p=0.57).
However, heart showed a borderline significant trend for the kits
(p=0.063).
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Discussion/Conclusion: Results indicate that prolonged ischemia
times up to 16 hours and extended storage in ultra-low temperature
for up to 16 years did not adversely affect RNA quality of all 4 organs.
Additional studies to confirm effect on gene expression may be
required. Data from such studies could help biobanks objectively
determine the impact of prolonged ischemia time and extended
storage on tissue quality and allow efficient managment and
distribution of tissue for research.

PC-09
Plasma Lactate as a Quality Indicator for Stored
Specimens
S. Zubal, O. Galenko, M. Taylor, J. Juan, B. Aguirre, A. Gutal, J. Carlquist
Intermountain Heart Institute, Intermountain Healthcare, Salt Lake City, UT,
United States.

Background: Metabolomics is a very rapidly expanding and
valuable window into physiologic processes that underlie both
health and disease. However, the validity of metabolomic research
is potentially threatened by the lack of standardized protocols for
the collecting and processing of specimens. Artifacts introduced
by process variability may be interpreted as in vivo metabolic
alterations; several metabolic markers in the blood are known to
change as a function of time and storage temperature after a blood
specimen is collected. For example, lactate in a blood specimen
continues to rise due to anaerobic glycolysis. We hypothesized that
the lactate concentration in a specimen increases linearly and might
be used as a measure of time from blood collection to processing
and, therefore, the suitability of a stored specimen for metabolomic
studies.
Methods: Blood was drawn from consenting subjects, held at
4°C until processing. Plasma was removed by centrifugation for
15 minutes at 2400g and stored at -80°C until testing. Lactate was
measured by colorimetric lactate assay (Sigma Aldrich). We also
compared the lactate for the fresh samples (n=40) to samples frozen
at -80°C for 2, 4 and 8 years (n=8/year). For glucose measurements,
pooled plasma was frozen in aliquots and tested at prespecified
times using the Abbott Architect clinical chemistry analyzer.
Results: Lactate concentration for all samples was 1.69 mmol/L (SD
=1.03) (range 0.2-5.9). In linear regression, lactate showed a weak
(R2=0.101) but significant (p<0.05) positive association with the
interval from sample collection to processing. No change in lactate
concentration was seen for samples processed within 4.45 hours
(R2=0.017, p=0.78). In serial samples frozen at -80°C for 0 (baseline)
2, 4 and 8 years, lactate increased by 44% over baseline (p=0.61) at
year 2 and 217% at year 4 (p<0.00003), suggesting that glycolysis
continues in frozen samples. Consistently with this observation,
glucose decreased in the same pooled sample tested at baseline
and after 2 years storage (91.0±5.3 to 84.9±2.3mg/dL, p<0.01).
Conclusions: These findings will be helpful in the design of
protocols for the optimal collection and processing of specimens for
metabolomic studies and may prove helpful in the interpretation of
results from those studies.
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Testing the Quality and Stability of Plasma Protein and
Whole Blood RNA in Archived Loggerhead Sea Turtle
Blood, Caretta caretta
J. Ness1, K. Townsend2, J. Hoguet1, N. Stacy3, J. Lynch4
1. National Institute of Standards and Technology, Charleston, SC, United
States.
2. Research Experience for Undergraduates, College of Charleston, Charleston,
SC, United States.
3. Department of Comparative, Diagnostic, and Population Medicine,
University of Florida College of Veterinary Medicine, Gainsville, FL, United
States.
4. National Institute of Standards and Technology, Kaneohe, HI, United States.

Sample storage conditions can affect the accuracy and reproducibility
of biological measurements. Storing samples at lowest available
temperatures as fast as possible is considered ideal, but not always
feasible during remote or logistically challenging field sampling
events. Sampling sea turtles during in-water studies poses logistical
challenges at sea in frequently rough and limiting conditions. Here,
we examined the quality and stability of plasma proteins and of
whole blood RNA from loggerhead sea turtle blood collected as
part of an eighteen-year-long curated specimen collection at NIST in
Charleston, South Carolina. These variables are often used to assess
sea turtle health; therefore, it is necessary to maintain the integrity
of these components during storage. Protein electrophoresis was
conducted on plasma from individual turtles collected in 2018 (n
=3), 2008 (n =3), and 2001 (n = 3). Plasma was also pooled from four
turtles and subjected to various temperatures. Whole blood was
collected in blood collection tubes containing sodium heparin or
PAXgene tubes with an RNA preservative. These were subjected to
different storage treatments that can likely occur during logistically
difficult field sampling. Following the various treatments, plasma
proteins showed minor differences among collection years, and no
differences among storage treatments even when exposed to 38
°C for three h. RNA quality was preliminarily assessed from whole
blood using an RNA Integrity Number (RIN). Whole blood collected
in sodium heparin tubes and frozen and from PAXgene tubes after
extended thaw resulted in poor quality samples with low RINs. High
quality RNA was obtained from a sodium heparin tube that was never
frozen (RNA isolated within 48 h) and from PAXgene tubes even
when freezing was delayed by up to 264 h. Overall, these results
indicate that plasma proteins remain stable over time when exposed
to undesirable storage conditions, and RNA degrades rapidly in
sea turtle samples after freezing. These aspects are important to
consider when planning logistics and optimal sample preservation
ahead of sampling and long-term storage.

ETHICAL, LEGAL, AND SOCIAL ISSUES
PD-01
Development of an Access Portal to Coordinate
Biobanking Research
A. E. Bauck1, S. Gillespie1, T. Chinn3, R. Trinidad2, I. Wagar4
1. Center for Health Research, Kaiser Permanente Northwest, Portland, OR,
United States.
2. Kaiser Permanente, Pasadena, CA, United States.
3. Division of Research, Kaiser Permanente, Oakland, CA, United States.
4. Program Office Research, Kaiser Permanete, Oakland, CA, United States.

The Kaiser Permanente Research Bank (KPRB) is one of the most
population-diverse biobanks in the US. Eight geographically distinct
Kaiser Permanente regions participate in the KPRB, which contains
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collections of blood, saliva, and patient data for over 330,000
individuals. Participants consent to broad use of their biospecimens,
electronic health record data, survey data, and genomic data for
health research.
KPRB reviews all research submissions by performing a scientific,
community impact, and organizational risk assessment. In addition,
KPRB staff review proposals for data and biospecimen feasibility
to ensure that the research can be conducted with the resources
available and within the projected timeframe. To ensure consistency,
monitor researcher requests, and track the process, the KPRB
implemented an online workflow tool.
Methods: The KPRB Data Coordination Core worked with
stakeholders to document the requirements for an online workflow
tool and identified 21 predefined criteria that broadly fell into the
categories of value, risk, and cost. Those criteria led to the selection
of a Kaiser Permanente Information Technology (KPIT) team that
specializes in business process management (BPM). The KPIT
BPM team leverages software to automate, monitor, and optimize
business processes to increase efficiency and reduce costs.
The KPIT BPM team worked with stakeholders to document the
workflow using IBM’s Blueworks Live©, then used an agile approach
to achieve consensus, improve the process model through
prototypes, and validate what had been developed. This allowed
the stakeholders to refine their ideas and see progress in the build of
the application. The result was a tool called the Access Portal.
Results: The KPRB Access Portal became available to KP researchers
in January 2018 and to external researchers in August 2018. It is
being used to coordinate scientific review, community review, data
feasibility review, and biospecimen feasibility review of research
proposals.
Conclusion: We are now using the Access Portal to coordinate
research proposal reviews and provide feedback to researchers.
In addition, use of the Access Portal allows the KPRB to gain further
understanding of the submission process and make improvements
as needed, as well as to identify gaps in policy, procedures, and
technical readiness.

PD-02
Bringing Biobanking to the Community: Helping to Close
the Gap in Cancer Disparities
B. T. Ivey1, A. McCoy1, Y. Shao1, A. Panthi2, J. Salley-Guydon2, M. Ford1,
S. Carroll1
1. Pathology, Medical University of South Carolina, Charleston, SC, United
States.
2. South Carolina State University, Orangeburg, SC, United States.

Although cancer death rates in the US are 33% higher for African
American (AA) men than white men and 16% higher for AA women
than white women, African-Americans are underrepresented in
clinical trials and other cancer studies. The reasons are complex and
include a lack of awareness of research studies and a lack of trials at the
patient’s health care site, especially in rural areas. As a consequence,
AA specimens are poorly represented in most biorepositories.
For example, in the Cancer Genome Atlas (TCGA), only 6.25% of
specimens are from the Black/African American community. Thus,
cancer researchers have limited access to racial/ethnic minority
specimens, which further worsens disparities in cancer research. To
address this, the South Carolina Cancer Disparities Research Center
(SC CADRE) at the Medical University of South Carolina (MUSC)
partnered with South Carolina State University (SCSU), a historically
black college in Orangeburg SC, and the nearby Regional Medical
Center-Mabry Cancer Center (RMC-MCC), to develop a new Shared
Resource consisting of a biorepository and a clinical trials office.
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The RMC-MCC serves patients living in rural areas, where 62% of
cancer patients are blacks with African ancestry. The clinical trials
office was incorporated into the RMC-MCC works to facilitate the
enrollment of ethnic/racial minorities in the Orangeburg community
in NCI-approved clinical trials. Biospecimens collected at RMCMCC are stored in a newly established biorepository at SCSU. The
MUSC Biorepository and Tissue Analysis (BTA) Shared Resource
facilitated the planning, development, and implementation of
the SCSU’s new biorepository by providing standard operating
procedures (SOPs) and extensive training in sample collection and
processing to the SCSU Biorepository manager. MUSC BTA faculty
and staff also partnered with SCSU and RMC-MCC to educate the
Orangeburg community about the important role that biobanking
plays in developing cancer therapies relevant to underserved
and underrepresented populations. Further, SCSU and MUSC
investigators have partnered to collaboratively develop basic cancer
research projects at SCSU that utilize these newly available tissue
and blood specimens. The approach we have developed thus
provides a unique means of enhancing the biobanking of specimens
from under-represented minorities and increasing these patients’
representation in clinical trials and other cancer studies.

HOT TOPICS
PE-01
Digital Image Biorepository of Malignant, Benign and
Normal Tissues with Associated Quality and Clinical Data
A. Parwani, R. L. Mandt, D. G. Nohle, L. W. Ayers
The Ohio State University (OSU), Columbus, OH, United States.

Background: Cooperative Human Tissue Network (CHTN),
Midwestern Division (MWD), (https://www.chtn.org/) is a National
Cancer Institute (NCI/NIH) funded program to provide quality
research biospecimens to qualified investigators. Tissue samples are
examined prior to release to investigators (except for images related
to samples shipped fresh which are examined retroactively) to assure
fitness for research. Quality control (QC) utilizes a 20X digital image
of a hematoxylin and eosin (H&E) stained representative research
tissue section. The QC digital images are banked and available
for downstream review, studies needing clinical data confirmed,
selected diagnoses or quality tissue images for morphometrics or
algorithm development. All data collected by the CHTN MWD is
maintained in a custom Research Tissue Procurement - Information
System (RTP-IS). Images stored in the image repository are labeled
with de-identifiers and do not contain patient identifiers.
Methods: The CHTN QC tissue sample is a formalin-fixed paraffinembedded paraffin block with a tissue section cut for H&E staining on
a glass slide. This QC research tissue section is digitized (ScanScope
XT, Leica Biosystems) and the resulting digital image is placed in
an electronic file located on a secure server within the institution’s
firewall. The QC pathologist reviews the digital image and the
pathology report and enters into an electronic spreadsheet primary
anatomic site, tissue tyPE-malignant, normal or benign, comments,
selects final diagnosis and pathology staging and selected tissue
molecular results if available.
Results: The CHTN MWD informatics-managed image repository
includes 2,370 SVS (Scanscope virtual slide) image files and related
redacted pathology report PDF files from 2013 – 2018 QC activity
(and more are being accumulated). RTP-IS can be queried to
identify study sets with high quality 20X digital images based on
tissue anatomic site, disease type, specific diagnosis, ER/PR/HER2
molecular markers (for breast cases) and quality of tissue (i.e. percent
tumor or disease present and percent necrosis).
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Conclusions: Digital images selected based on diagnosis
enriched by QC assessment data, a redacted pathology report and
morphologic data are available and provide a resource for interested
researchers.

PE-02
Method for Fecal Sample Processing for Microbiome
Studies and Biobanking
R. D. Cano, M. Carlin
The BioCollective, LLC, Denver, CO, United States.

Background: The study of the human microbiome has shown that
the information contain therein can be very valuable in understanding,
preventing, and oftentimes reversing disease trends in humans and
other animals. The fecal microbiome has received the most attention by
the scientific community, largely because the established relationship
between the gut and the brain in health and disease as well as ready
availability of samples for collection and storage. As a consequence,
a large volume of data has been gathered and interpreted in different
ways, yielding incongruous results. The BioCollective has developed
patent-pending process for producing homogeneous and stable
reference standards derived from whole stools for applications in
the quality control of microbiome studies and attain homogeneity of
aliquoted fecal samples for storage in biobanks.
Methods: Whole stool samples were collected from donors
using our patented BioCollector™ and processed within 24 h of
collection. The stool samples were homogenized in a frozen state
using our patent-pending process, normalized for weight (at 200
mg dry weight), lyophilized and stored at 5 °C ± 1 °C until used. A
representative number of aliquots were submitted to three different
service providers for microbiome analysis using their proprietary
pipelines. The results were the evaluated statistically for consistency
and homogeneity using QIIME 1.9 and Minitab 18.
Results: Taxonomic composition and relative abundance of
each taxon for each aliquot showed taxonomic composition
and abundance patterns that were nearly identical by pattern
comparisons. To validate these observations beta diversity
homogeneity studies were conducted to determine if each aliquot
is different from each other. The results indicate that there was no
significant difference from each other (p=0.8). Similarly, alpha
diversity as measured by Chao1, Shannon, and Simpson metrics
showed no significant difference for the various aliquots tested
(p=0.6). Aliquot sets received from different service providers
yielded statistically similar results.
Conclusions: The reference standards derived from whole
stools by The BioCollective using their homogenization process
are homogeneous and therefore ideal for the quality control of
microbiome-related sample processing and sample stability,
preparation of identical aliquots of fecal samples in biobanks, and
as a QC reagent to monitor fecal sample stability during prolonged
storage in biobanks.
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PE-03L
Establishing a Science-Driven Biobank for Cancer
Moonshot Research Programs
P. Guan1, L. Agrawal1, E. Casas-Silva1, H. ellis2, V. Gopalakrishnan1,
M. Jensen2, N. Madero2, S. McDermott2, J. McLean2, A. Rao1, J. Suh2, J.
Wanyiri2, C. Weil1, M. Williams2, H. Moore1
1. National Cancer Institute, Bethesda, MD, United States.
2. Leidos Biomedical Research, Inc., Frederick, MD, United States.

Background: The U.S. Cancer Moonshot initiatives are intended
to accelerate cancer research in cancer prevention, diagnosis and
treatment. A national biobank is being established to meet the
scientific needs of research projects funded under the Cancer
Moonshot.
Processes: The Biorepositories and Biospecimen Research Branch
(BBRB) at the National Cancer Institute (NCI) is building the Cancer
Moonshot Biobank program in collaboration with Leidos Biomedical
Research Inc. The goal is to collect longitudinal tumor tissue with
matched blood samples from ~1000 cancer patients undergoing
standard of care treatment; the samples will be provided to
researchers studying how cancer changes over time, particularly
in response to treatment. Community hospitals across the U.S. will
collect biospecimens from a diverse set of participants who have
one of the following types of cancer: colorectal cancer, lung cancer,
prostate cancer, gastroesophageal cancer, melanoma, acute
myeloid leukemia, and multiple myeloma. Planning efforts have
focused on several functional areas including biobank governance,
protocol development, clinical data management, developing a
network of biospecimen source sites, and participant and provider
engagement. The program will utilize electronic informed consent.
A third-party single IRB will serve all sites. To provide value back to
participants and their medical providers, clinical biomarker assays
will be performed in CLIA certified laboratories on tumor samples;
a report detailing clinically relevant genomic alterations will be sent
to providers and participants. An interactive, web-based platform
will be developed to facilitate communications and engagement
in the program from all involved – patients, health care providers
and researchers. A portion of eligible fresh tumor specimens will be
used to establish patient-derived models for future research needs.
Extensive clinical data and biospecimen processing data, along with
molecular profiling data generated from the donated specimens, will
be deposited into an NIH data repository under controlled access to
protect patient privacy.
Conclusion: The Cancer Moonshot Biobank will build a national
infrastructure for biobanking, composed of new NCI biobanking
activities as well as strategic alliances with existing biobanks. The
Biobank will provide a networked biospecimen resource which
will serve the goal of the Cancer Moonshot to accelerate research
progress in cancer.
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HUMAN SPECIMEN REPOSITORIES
PF-01
Research Resources for Measurement of Thrombosis
Biomarkers in Cancer Patients
J. H. Bavarva1, E. R. Duffy2, 3, M. P. Thompson3, D. Stearns-Kurosawa2, R.
Agarwal1, C. Andry2, 3, M. A. Berny-Lang4
1. Leidos Biomedical Research, Inc., Rockville, MD, United States.
2. Department of Pathology and Laboratory Medicine, Boston University School
of Medicine, Boston, MA, United States.
3. Department of Pathology and Laboratory Medicine, Boston Medical Center,
Boston, MA, United States.
4. Center for Strategic Scientific Initiatives, Office of the Director, National
Cancer Institute, National Institutes of Health, Bethesda, MD, United States.

Thrombosis is a major cause of morbidity in cancer patients with
an incidence that varies widely by factors related to the cancer,
treatment, and patient. Several biomarkers have shown promising
associations with patient risk in research settings but are often
measured without consideration of preanalytical variables that
impact biomarker stability and reproducibility in a clinical setting. To
build upon existing risk assessment tools, advance the understanding
of preanalytical variables in biomarker science, and improve patient
care, high-quality blood samples and resources are critical.
Research resources were developed through a pilot study conceived
with input from an NIH working group, a request for information to
the research community, and guidance from a Scientific Advisory
Committee comprised of experts in clinical pathology, pre-analytical
variables, biospecimen science, and thrombosis in cancer patients.
The study was designed and conducted by Boston Medical Center.
To assess the effects of sample handling on biospecimen integrity,
patient blood specimens were obtained from an ethnically and
racially diverse population, processed according to defined
SOPs, and exposed to preanalytical variables experienced in the
clinical setting. Specimens were tested for markers of coagulation,
fibrinolysis, cellular injury, and inflammation. To facilitate future
biospecimen research, blood-derived samples, clinical and
biomarker data, and SOPs for collection, handling, and analysis
are freely available for research use. Blood plasma and cell pellets
are available from non-cancer controls, benign cases, and cancers
ranging from lymphoma, leukemia, prostate, kidney, pancreas,
colon, lung, head/neck, and breast.
Available resources will provide a platform to identify best practices
for biomarker assessment and a foundation for future biomarker
studies to assess thrombotic risk in cancer patients.

PF-02
Biobank Platforms in Clinical Trials: A Strategic Role for
Specific Samples
B. Martínez1, Á. Jiménez1, P. Ferro1, T. Díaz1, V. Chamorro1, M. Hortas2
1. Andalusian Public Health System Biobank, Instituto de Investigación
Biomédica de Málaga-IBIMA, Málaga, Spain.
2. Costa del Sol Sanitary Agency, Sanitary District of Málaga., Málaga, Spain.

Background: Clinical trials are the last phase of an investigation
study, so they can test drugs or diagnosis techniques in humans.
Some of these studies sometimes need samples taken in a very
specific moment of the treatment of the patient. This could not be
done until biobank started managing it.
Methods: Biobank manages the sample since it is taken from the
patient until is ready to send to the laboratory. Some of them need
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only a simple process; others, a specific way of stabilization and
preservation.
Results: The results of the implementation of this circuit show a good
coordination between the different professionals involved in this
process, always following the guidelines of the current legislation,
guaranteeing patient’s privacy and traceability.
With this strategic samples, laboratories can make further studies
that won’t be possible with archive samples because of it’s way of
being process and stored time.
All of this is done in a very short time, which is something very
important because the patient is waiting the results of the laboratory
to take or not the treatment. Also, because some of the samples
requires to be processed in a short time to be completely useful for
the study.
Conclusions: The Biobank Platform has open an effective and
needed circuit to take and process fresh samples for the oncological
clinical trials that are being undertaking in Málaga Hospitals; in
coordination with the Anatomical Pathology services. Guarantying
the quality and traceability.

PF-03
Development of a Biobanking Workflow for the
Implementation of Cardiac Troponin, a New Clinical
Laboratory Assay
S. Falwell, B. Mumma, R. Gandour-Edwards, K. Lima, X. Ivanova, J.
Rodrigo, I. Feldman, N. Tran
Pathology and Laboratory Medicine, UC DAVIS HEALTH, Sacramento, CA,
United States.

Statement of the Problem: Cardiac troponins (cTn) are extensively
used as diagnostic and prognostic indicators of myocardial
infarction (MI). The recently Food and Drug Administration (FDA)
approved high-sensitivity cardiac troponin T (hs-cTnT) enables more
rapid diagnosis and exclusion of MI due to its greater sensitivity and
precision than contemporary cTn biomarkers. Rapid rule-in/-out of
MI can safely optimize workflow in emergency department settings.
In order to expedite the adoption of hs-cTnT for routine care, UC
Davis developed a biobanking workflow to bank remnant clinical cTn
samples to clinically verify performance of the new hs-cTnT assay and
implement best practices for healthcare providers.
Proposed Solution: A multi-disciplinary working group of
key stakeholders from pathology and laboratory medicine,
cardiology, and emergency medicine was formed to spearhead the
implementation of hs-cTnT for routine care. Samples were obtained
as part of a quality project for implementing the new hs-cTnT assay.
Emergency medicine staff were responsible for obtaining informed
consent for 30-day and 1-year follow up from patients who had cTn
ordered per standard of care. A list of patients was then generated
for clinical laboratory research staff. [BEM1] All [SMF2] remnant cTn
samples were collected and banked for future testing with the
newly FDA approved hs-cTnT assay. Results from batched samples
analyzed with hs-cTnT were compared to the results obtained
from the standard of care assay. Patient demographics, clinical
information, and outcome data were obtained by chart review and
follow up phone calls. The results from this study were then used to
both implement accelerated diagnostic protocols using hs-cTnT at
our institution and provide a rich data set for future research projects.
Conclusions: UC Davis was one of the first hospitals in the United
States to adopt hs-cTnT, which became commercially available
June 2017. Time to implementation was greatly reduced through
collaboration between departments to develop a novel biobanking
workflow. This workflow will serve as a template for implementation
of future clinical laboratory tests for routine care.
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PF-04
Streamlined Tissue Homogenization for High-Throughput
Nucleic Acid Extraction from Pediatric CNS Tumors
J. Cross, H. Monforte, B. Schleif
Johns Hopkins All Children’s Pediatric Biorepository, St. Petersburg, FL, United
States.

Background: Access to tissue samples suitable for the complex
analytical methodologies associated with basket and umbrella
clinical trials and biomarker discoveries continues to be a challenge
in pediatric biobanking, where sample size while sufficient for basic
and esoteric diagnostic work, leave limited specimens for future
research. This is particularly problematic in the isolation of samples
best suited for next generation sequencing, where analytical
requirements for transcriptome or epigenome characterization
require dedicated samples processed in optimized conditions that
may render conventionally acquired diagnostic remnant samples as
less than ideal substrates. In addition, a lack of standardized solutions
exists to harmonize sample processing at local institutions, where
the bulk of collections occur, with the small number of analytical
reference laboratories that perform the analyses.
Proposed Solution: We present an institutional model for a rapid
and high-throughput homogenization technique of pediatric central
nervous system (CNS) tumors implemented in 2016 with nearly
100 cases at the time of presentation. This concept includes a one
or optimally two person Biorepository team at the time of sample
handling and allocation working concurrently with a diagnostic
pathologist at time of intraoperative consultation. A dedicated
staff member verifies chain of custody and control of the cold chain
during transfer for further processing. Homogenization occurs using
a dedicated instrument capable of providing rotational forces in the
presence of angular beads that limits the generation of non-specific
heat/chemical or non-uniform mechanical forces that often shear
or fragment nucleic acids. Homogenized samples may be used for
immediate extractions or archived frozen for future isolation at a local
or central location depending on available resources.
Conclusions: The described model represents a minimal investment
in equipment and utilizes skill sets present at most pediatric
hospitals. Sample associated quality metrics (UV spectroscopy, DIN
score, and yields) and processing metadata (time to processing,
time to storage, etc.), will be presented to demonstrate the benefits
from this approach in streamlining the acquisition of complex and
heterogeneous samples in pediatric neuro-oncology research.

INNOVATIVE TECHNOLOGY
PG-01
Sample Quality Control of Cell-Free DNA
E. Viering, K. Luttgeharm
Marketing, Agilent Technologies R&D and Marketing GmbH & Co KG,
Waldbronn, Germany.

Sequencing of cell-free DNA (cfDNA) is possible due to the
establishment of low input library protocols for next-generation
sequencing workflows. Accurate quantification of cfDNA samples
is essential to determine suitable input amounts for cfDNA library
preparation prior to sequencing. The main component of cfDNA
samples is the mononucleosome with a size around 170 bp,
sometimes with additional species representing nucleosome
multimers. Further, cfDNA samples may contain larger DNA fragments
dependent on preanalytical sample treatment or extraction method.
High molecular weight material can negatively influence library
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preparation and subsequently result in lower sequencing depth.
Therefore, reliable quantification of cfDNA requires a method that
separates DNA fragments by size, such as electrophoresis. This
poster shows the use of an automated electrophoresis platform
performing cfDNA quantification with region analysis. Moreover, the
results include a score to qualify cfDNA samples according to their
contamination level with high molecular weight material. This allows
defining a threshold for objective sample qualification prior to library
preparation. The analysis features are described with examples of
typical sample patterns.

PG-02
Use of Micro-Electro-Mechanical Systems (MEMS)
Technology to Evaluate Specimen Temperature Profiles
during Various Biobanking Processes
J. Kessler1, J. Kehoe1, S. Ruell1, D. White2, T. Turner1
1. Biorepository, Medpace Labs, Cincinnati, OH, United States.
2. Bluechiip Limited, Melbourne, VIC, Australia.

Background: Biobanks are responsible for the comprehensive
management of specimens through their life cycle. Operational
processes can be the source of preanalytical errors (e.g., temperature
fluctuations), which can affect the integrity of specimens as well as
their ultimate utility in advancing medical research.
Through better understanding and control of their operational
processes, biobanks can control sample management processes
to promote specimen integrity and reliability with downstream
analyses.
Proposed Solution: We evaluated Bluechiip’s MEMS wireless
technology (i.e., Micro-ElectrO-Mechanical Systems) through
current and contrived sample management processes for tracking
specimen temperature at ultralow (i.e., -45C to -85C) conditions.
Conclusions: Temperature profiles from Bluechiip vials simulating
frozen clinical specimens managed from receipt on dry ice through
to ultralow storage, demonstrated a consistent median range of -50C
to -72C across the accessioning process. Variations to that process
were introduced, and temperature readings from Bluechiip vials
and tagged cryoboxes showed significant warming trends when 1)
cryoboxes and individual vials were managed without supporting
dry ice even for brief periods, 2) individual samples in cryoboxes
lacked protective thermal load from neighboring vials, 3) frozen vials
were handled repeatedly.
The use of MEMS has potential for tracking the identity and
temperature of critical biospecimens from the patient through
to storage, and is a useful tool for continuous improvement of
operations within the biobank.

PG-03
Microfabrication Can Provide Low-Cost Customizable
Counting Chambers for Standardized Estimation of
Sperm Concentration
Y. Liu1, T. Tiersch2, T. Monroe1
1. Biological and Agricultural Engineering, Louisiana State University AgCenter,
Baton Rouge, LA, United States.
2. Aquatic Germplasm and Genetic Resources Center, Louisiana State
University AgCenter, Baton Rouge, LA, United States.

Evaluation of sperm concentration is essential for research and
procedures involving artificial fertilization, cryopreservation, and
assessment of sperm quality. Microfabrication technologies have
shown tremendous potential to rapidly prototype and fabricate
devices to assist reproduction and fertility research, however,
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such utility has not yet been made available for reproduction
laboratories. The goal of this work was to evaluate the feasibility of
using microfabrication techniques to produce counting chambers
for estimation of sperm concentration. Zebrafish (Danio rerio) sperm
were used as a model for evaluation of functionality of the chambers.
These microfabricated enumeration grid chambers (MEGC) were
composed of a polydimethylsiloxane (PDMS) coverslip with grid
patterns (100 × 100 μm) and a PDMS base platform to create a
known volume with a 10-μm height to restrict sperm cells to a single
layer. The results of cell counts estimated by two of three MEGC
devices tested were not significantly different from the control
device, a commercially available Makler® chamber. The material
cost for a MEGC was < $0.1 compared to ~ $100 for a standard
hemocytometer and $700 for a Makler® counting chamber. This
study demonstrates the feasibility of microfabrication methods in
creating low-cost counting chambers to enhance standardization
and strengthen interdisciplinary collaborations.

PG-04
The Fluidigm® Advanta™ Sample ID Genotyping Panel
Enables Sample Quality Control by Detecting Sample
Contamination and Accurately Distinguishing Related
Samples
T. Goralski, H. Lopez
Fluidigm Corporation, South San Francisco, CA, United States.

The identity of samples and the integrity of the genomic data
produced from their analysis are critical for execution of superior
research. Particularly with complex, multiphase studies, aliquots
from a single specimen may be shared among researchers within
a laboratory or with external collaborators and service providers,
and enter in and out of storage on numerous occasions. Biobanks
serve as critical resource for many areas of basic and clinical research
by providing high-quality samples for today’s investigations as well
as future or follow-up studies. Standard operating procedures for
sample traceability have been implemented by biorepositories
for many years, but these practices are often limited to labeling,
barcoding and careful storage of sample aliquots from collection to
distribution. Genotyping techniques can be used to generate a DNA
fingerprint for research samples, representing a powerful method
for identifying genetically related samples. A thoughtfully designed
genotyping panel can serve to deliver sample identification and
assess quality along various steps of the workflow. For example,
in addition to use of panel results as unique identification for each
sample, other analytical information can be assessed to prevent lowquality samples (such as degraded samples or those that have been
mixed up or contaminated) being accessioned into a biorepository
and subsequently distributed for research or clinical trials.
The Advanta™ Sample ID Genotyping Panel is a 96-SNP assay
enabling laboratories to efficiently generate a sample-specific
genetic fingerprint and quality assessment. Developed for use
with the Biomark™ HD system (a flexible PCR-based platform for
genotyping and gene expression applications) and leveraging
Fluidigm microfluidic technology using integrated fluidic circuits
(IFCs), the carefully designed panel enables 96 sample fingerprints
to be generated in a single run in a few hours with minimal hands-on
steps. It provides data for genetic sex confirmation, contamination
events, and sample viability for downstream genomic workflows.
In this poster we will present results from experiments demonstrating
ability to aid in sample contamination detection and the identification
of closely related individuals within families.
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PG-05
A Comparison Between Automated Storage Refrigeration
and Manual ULT Technology Identifying Improvements in
Temperature Uniformity to Protect Sample Integrity
C. Wolfenden, D. Montano
Brooks Life Sciences, Manchester , Lancs, United Kingdom.

Background: Biobanks typically cryopreserve biospecimens
to safeguard their biochemical composition. Exposing samples
repeatedly to temperatures above -80°C for prolonged periods
of time can degrade sample integrity. Sample storage technology
usually involves temperature recovery following a door opening.
Prolonged periods of temperature elevation due to lengthy recovery
periods can affect your samples’ viability. Surprisingly, it is quite
common for upright ULT freezers to have temperature variances of
up to 30 degrees between the top and bottom. Samples should be
stored at uniform ULT temperatures to maintain viability.
Proposed Solution: A comparison study between manual
upright ULT -80 Freezers using both compressor-based technology
and Stirling cooling system was compared with ULT chest freezer
technology and the MaxCool Refrigeration in an automated sample
storage system. The technology used in an automated store has
many benefits over Typical 2-Stage Refrigeration as the MaxCool
Cryochiller washes samples with cold air and can achieve -150°C
without going below 1 bar compared with a 2-compressor system
achieving -85°C but only with pressure below atmosphere. The
temperature recovery is also superior due to exposing less than
1% of the storage environment for less than 8 seconds per tray
pick reducing the time needed for recovery back to operating
temperature.
Conclusions: MaxCool Refrigeration in the automated store consists
of 3 independent channels 2 x MaxCool and 1 x Liquid Nitrogen. It
employs a non-flammable, non-toxic, HCFC-free refrigerant mixture
in an auto-refrigerating cycle (ARC) cooling process to provide
operating temperatures from -80°C to -150°C.
This results in a high level of sample temperature stability (less than ±
1°C around the temperature set point of the Storage Compartment)
and air temperature uniformity (less than ± 3°C around the
temperature set point of the Storage Compartment) and is more
consistent as less than 1% of the surface area of the tile wall opens
at any time to remove samples from the -80°C storage environment.
This process, which is thermodynamically more efficient than a multistage cascade process, combines all its refrigerants into a single
multi-component stream circulated by one compressor. This system
when compared with manual ULT freezer technologies offers greater
sample and environment temperature stability.

PG-06
Accurate Modeling of the Institution-wide Impact of ULT
Freezer Assets on Energy Use and Electricity Costs
D. Shehu
Supply Chain Managment, UCSF, San Francisco, CA, United States.

Our work presents a method to model energy use, costs, and
savings from ultra-low temperature (ULT) freezers which incorporates
algorithms that account for electrical specifications, freezer age,
and the collateral impact on HVAC systems. Measurements fit our
model’s predictions and show that simply using the manufacturer’s
electrical specifications for a freezer to determine the kWh of energy
consumption results in an inaccurate low estimate of impact on
energy use. The use of our empirically-tested model will enable
strategic decisions about freezer assets to be based on information
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which accurately captures both the current state of energy use and
the impact of changes to the mix of freezer types. At the University
of California, San Francisco we have embarked on a mission to
develop strategies for optimal management of our cold storage.
ULT freezers are a workhorse technology for storage of biological
materials; however, these units each use as much energy as a typical
household. The total electrical consumption of our large fleet of
1,200 ULT freezers burdens the university with millions of dollars per
year in electricity costs. Our modeling shows that conversion of our
fleet of units to Energy Star-certified models will result in a future state
with one quarter of the impact on energy use and costs than our
current state. UCSF has also committed to achieve carbon neutrality
by the year 2025. Therefore this model captures the true impact of,
and avoids understating, the benefits of UCSF initiatives intended to
replace older freezers with newer Energy Star-rated models.

PG-07
Enabling Biobanks Achieve ISO 20387 Compliance Using
a Cloud-Based LIMS
M. K. Chatterjee1, S. Paul1, A. Apte2, A. Gade1
1. CloudLIMS Software Solutions, Indore, MP, India.
2. CloudLIMS.com, Wilmington, DE, United States.

Statement of the Problem: Biobanks provide high-quality biological
materials and associated data for clinical and translational research.
Biobanks need to comply with the requirements of ISO 20387, to
demonstrate their competence in providing quality biological
materials. ISO 20387 specifies the general requirements for the
competence, impartiality, and consistent operations of biobanks
and biorepositories, and plays a crucial role in the standardization of
practices among biobanks, researchers, and third parties.
For achieving accreditation, biobanks need to meet general,
structural, resource, process, and quality management system
requirements of ISO 20387. Some of the requirements are as follows:
1. Defining the competence requirements for personnel involved in
any biobanking activity and documenting all pertinent information
related to professional competency and ongoing education or
training of staff.
2. Maintaining records of all equipment involved in biobanking
processes along with their details such as the manufacturer’s name
and serial number, maintenance and calibration status, etc.
3. Documenting and tracking all information related to the collection
of biological materials, including taxonomic information, time, date,
place of collection, and assigning unique identifiers, for example, an
ID, to all documents, such as SOPs, and tracking the revision status
of each document.
4. Maintaining a Chain of Custody to regulate the transfer of
biological material from one person to another.
5. Conducting internal audits.
Proposed Solution: A LIMS can help in achieving ISO 20387
compliance and in standardizing biobanking processes. It can help
in maintaining Chain of Custody of biological materials throughout
their life cycle, managing equipment along with their calibration and
maintenance status, managing training and competence records
of personnel, storing all documents in one place and tracking
their revision history. Furthermore, a LIMS can help in meeting the
requirements of a quality management system. A cloud-based LIMS
has effective disaster recovery mechanisms and is accessible from
anywhere.
Conclusion: ISO 20387 guidelines helps standardize biobanking
operations and enables biobanks to showcase their competency
in providing quality biological materials for research and diagnosis.
A cloud-based LIMS can play a pivotal role in supporting the
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requirements of ISO 20387, enabling biobanks to achieve
accreditation and meet quality management standards.

PG-08
A Worldwide Study of the Factors Affecting Sustainable
Biobanking Operations and Technology-Based Solutions
Enabling Smart and Just-in-Time Biobanking Strategies to
Increase Utilization
E. Hubbard, J. Mullan, B. Bielak, C. Ianelli, MD PhD
iSpecimen, Lexington, MA, United States.

Statement of the Problem: There is acknowledged variability
across the biobanking industry from stated mission and goals
for specimen collections to the tools and practices employed to
acquire, store and annotate samples in inventory. Furthermore,
strategies and methods for enabling sample procurement by
the research community also vary from institution to institution.
iSpecimen investigated disparate characteristics, goals and
missions, challenges, information technology solutions, and
approaches to sample collection and cost recovery among
biobanks and biorepositories worldwide; survey data helped to
identify common barriers to sustainability and successful strategies
to help overcome them. In addition, we analyzed detailed online
specimen search data - using data amassed over two years, through
thousands of interactions within a federated specimen marketplace
platform - exposing trends in biospecimen demand to help shape
proactive inventory and collection strategies for improved utilization
and sustainability.
Proposed Solution: The resulting study explores common obstacles
to sustainable operations and discusses technology-based solutions
that can harmonize the fractured landscape of organizational goals,
practices, and challenges along with data-driven insights related to
human biospecimen demand. The proposed solution includes a
proposal for smart biobanking that uses data on specimen demand
to affect future biobanking collections and just-in-time solutions
that allow biobanks to additionally collect and distribute samples
on demand – both which enable the advancement of biomedical
research while improving biobank sustainability.
Conclusion: Defining a strategy and approach for biobanks and
biorepositories to make their demand-driven collections available to
and searchable by researchers will be instrumental to the fulfillment
of the long-stated promise of advancing biomedical and translational
research and precision medicine. A key consideration in doing
that will be information technology solutions, such as marketplace
models, that enable smart biobanking and empower researchers
with access to needed specimens from banked and prospective,
just-in-time collections.

PG-09
Accreditation by A2LA to ISO 20387:2018 – The New
Standard of Excellence for Biobanking.
C. Gunning
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testing, analysis, distribution.
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 experienced, 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 competence. This confidence is based
on the requirement for the Accreditation Body to undergo routine,
rigorous peer evaluations against long-standing international
standards for assessing quality as well as on the satisfaction of the
laboratories themselves.
Attendees will gain an understaning of the format and requirements
of ISO 20387:2018 and how this standard can be used to distinguish
and highlight the capabilities of competent biobanking operation.

PG-10L
BCRQUEST.com Network – Shared Value and
Sustainability
O. Törnwall, E. Sukharevsky
BC Platforms, Zürich, Zurich, Switzerland.

The technological developments and explosion of big data
hold untapped potential for drug and biomarker discovery and
personalized healthcare studies. However, the full power of this data
is yet to be unlocked, due to the industry and academia grappling
with challenges in managing, harmonizing, and integrating the
existing data and resources. This opens the door for a global
network that can guarantee a confidential environment for data
partners to share their data with pharmaceutical researchers who
seek diverse patient cohorts for insights and drug development
research. BC Platforms has established a global network of Data
Partners (biobanks, hospitals, cohorts) to collaborate with industry
and provide genomic and clinical data for pharmaceutical and
medical research and development. The network operates through
BCRQUEST.com platform that provides researchers secure federated
access to linked anonymized data sources and scalable technology
for analytics. Currently, over 300 000 patients with clinical and
genomic data are represented through the network, which is
estimated to grow to over 5 million by 2020. BCRQUEST.com
features availability and feasibility queries, meta-analytic capabilities
and secures with the software solutions and processes that access
to the data is compliant with the local policies and user rights. The
network creates shared value for its Data Partners by supporting new
data generation, discoveries in biomedicine, and providing early
access to personalized treatments and health innovations. The use
of the platform by the drug developers creates revenue streams that
are directly allocated to the partners whose data is used for research
purposes through the platform.

Accreditation Services, 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 development. Biobank
accreditation is a formal recognition by an authoritative third party
of the competence of a laboratory to perform specific biobanking
activities including acquisition, collection, preparation preservation,
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PG-11L
Biobanking Re-imagined. The Repurposing Of
Established Pneumatic Technology For Efficient High
Quality Biobanking.
P. K. Lomax
Marketing, TTP Labtech, Royston, Herts, United Kingdom.

There has been much effort to establish best practice in sample
collection, processing, storage and retrieval in biobanks. Based on the
guidance available, such as ISBER Best practices, most organisations
involved in biobanking take great care to develop robust, documented
procedures to ensure best practice. A weak link in the chain is often
the transfer of processed samples from the collection or processing
point to the biobank. Batching of samples introduces differences
between samples, while transportation can result in temperature
excursions, risking inconsistent data from downstream research.
Manual management of samples is also time consuming and laborious
with many opportunities for inconsistencies. Moving to automation is
an attractive but expensive option and managing the needs of today
with those of the future can be challenging. Usually this requires some
compromise to adopt systems highly over capacity for today’s needs
to allow room for projected expansion. Additionally, automation
implementation can be extremely disruptive, requiring significant
infrastructure changes and it is not uncommon for the implementation
period to run into years!
Small modular automated storage systems can typically be
implemented within weeks with no infrastructure changes. The use
of pneumatic transport within automated stores at temperatures as
low as -80 is proven and reliable as it avoids the need for robotic
handling at low robot unfriendly temperatures. Recently this
pneumatic transport has been extended to enable remote delivery
of samples from the processing lab to the biobank and/or from the
biobank direct to research laboratories. Additionally, the modular
storage units can be linked, making it easy to expand capacity by
simply adding additional modules. These modular pneumatic
networks provide biobanks with the ultimate flexibility to manage
their needs for today and tomorrow while improving processes that
directly impact sample quality.
The poster compares and contrasts the approaches of manual and
automated systems to biobanking considering issues such as sample
logistics, samples integrity and the economics of implementing
automated storage.

REPOSITORY MANAGEMENT
PH-01
Synergy in the Biobank System Production After the
Merger of Local Nodes
T. Díaz1, Á. Jiménez1, P. Ferro1, B. Martínez1, V. Chamorro1, M. Hortas2
1. Andalusian Public Health System Biobank, Instituto de Investigación
Biomédica de Málaga-IBIMA, Málaga, Spain.
2. Costa del Sol Sanitary Agency, Sanitary District of Málaga., Málaga, Spain.

Background: Working cooperatively on many occasions leads to a
better productivity than work as an isolated structure. In this line, the
three local nodes belonging to the Andalusian Public Health System
Biobank (BBSSPA) located in Málaga was merged in 2016. For this,
aim of this study has been to assess the progress achieved as a single
entity.
Methods: Different questionnaires were carried out to determine
the progress in 4 different areas after the merge: A) At the level of
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biological sample and service to researchers, B) Research lines, C)
Participation in research projects, D) Personnel and infrastructure calls.
Results: Results showed an exponential increase in at least 3 of
these areas. Until before the merge of the three local nodes BBBSPA
located in Málaga, this node did not have research lines or led
any research project. After the merge, the international scientific
productivity of Málaga Biobank has been consolidated, being
focused on improving the management of the biological sample
and the researchers service. In the same way, it has allowed it to
compete at a national level to win national calls for personnel and
infrastructure.
Conclusions: Local nodes fusion in BBSSPA located in Málaga
has consolidated the structure allowing it to become more
competitive in different areas and allow a visualization of this node
at an international level through publications and contributions in
international congresses.

PH-02
Building an Outward-Facing Biospecimen Resource
for Arizona Researchers: The Arizona Biospecimen
Consortium (ABC) Creates The Arizona Biospecimen
Locator (ABL)
R. Singh1, 2, C. Elliott1, 2, S. Wallen-Smith1, 2, R. Bowser1, 2, J. Eschbacher1,2
1. Biobank Core Facility, St Joseph’s Hospital & Medical Center, Phoenix, AZ,
United States.
2. Barrow Neurological Institute, Phoenix, AZ, United States.

Background: Over the last few years, it has become increasingly
apparent in the Phoenix area that researchers needed access
to quality, well-annotated biospecimens (tumor tisues, blood,
microbiome samples) to further their research pursuits. Through
the outreach to hospitals and research community, we learned
that a comprehensive and coordinated effort was needed to raise
the capacity of existing and emerging biobanks across the state to
effectively generate sufficient biospecimens for clinical research
and manage the interface with the research community nationally
and globally. For this reason, three hospitals (St Joseph’s Hospital
and Medical Center, Phoenix Children’s Hospital and Maricopa
Integrated Health System) came together to form the Arizona
Biospecimen Consortium to create a platform where researchers
could search biospecimen inventories and then place biospecimen
requests (ie. “orders”) based on their research needs.
Methods: Meeting on a monthly basis since 2016, the ABC’s first task
was to determine the agreed upon dataset for sample annotation
and then to establish the combined biospecimen dataset, utilizing a
software platform from Velos, called eSample. From this database, an
outward-facing “storefront” tool was configured, called the Arizona
Biospecimen Locator. The intent of the Storefront is to allow the
requesting researchers to browse and query the specimen universe
in real time in order to determine which specimens may be suitable
for their needs and then facilitate the ordering of the biospecimens
along with providing a platform to communicate/manage their
requests.
Results: Currently, we have over 10,000 individuals from diverse
populations in the ABL database which contains a combined
inventory of over 18,000 biospecimens. The Storefront inventory
contains cells, tissues and blood samples including biosamples
from under-represented ethnic and racial populations, pediatric
populations and patients with rare diseases.
Conclusions: The Arizona Biospecimen Locator is a pilot effort
to combine inventory of specimens collected and stored by ABC
members. Creation of the Arizona Biospecimen Locator was an
important first step in providing researchers with a tool to obtain
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quality biospecimens for research. In the coming months, the
consortium will continue to monitor functionality of the ABL, will be
assessing metrics for quality and quantity of requests, and continue
to make upgrades/improvements as needed.

PH-03
Adoption of an Open-Source Biospecimen Information
Management System by a High-Throughput, CAP
Accredited Biorepository
D. A. Mulvihill
Washington University in St. Louis, St. Louis, IL, United States.

Background: The Laboratory for Translational Pathology at
Washington University in St. Louis is a highly active biorepository
that accessions, processes, stores and distributes various types
and quantities of biospecimens. The informatics system that was
used to support biorespository operations was developed for
the National Cancer Institute’s cancer biomedical informatics grid
(caBIG) program. The application was heavy with core components
designed to facilitate interoperability but in practice this architecture,
along with lack-luster user interface designs, led to poor system
performance and end-user experiences.
Proposed Solution: We proposed to implement an opensource, vendor supported, application called OpenSpecimen
in order to replace the outdated system. Specifically, we looked
heavily at system performance, streamlined user workflows and
application programming interface features. System performance
was measured as the time to render user interface pages for specific
actions (e.g. query, specimen collection, bulk operations). The
legacy caBIG system had workflows that didn’t necessarily benefit
the technician, as such, any new system we implemented had to be
biobank-centric while still allowing for engaged study teams and
principle investigators the freedom to navigate and utilize the system
with minimal training requirements. Lastly, internal partnerships
and integrations rely heavily on the programmatic creation and
consumption of electronic data so it was absolutely critical that the
Application Programmers Interface (API) was comprehensive and
robust.
Conclusions: The OpenSpecimen upgrade project was
approximately six months in duration. At various stages throughout
the upgrade process we engaged end users to 1) verify migrated
data 2) perform workflow and performance testing and 3)
formally train on the application. We developed a standard set
of comparable test cases to confirm and document that system
performance had significantly improved. User acceptance testing
was a critical component of the upgrade process and we spent
significant time training/re-training and verifying workflows with
research technicians. Integrations with other systems were tested
for load and data accuracy. We were live on OpenSpecimen with
one hundred percent of data migrated from our legacy system.
Ultimately, OpenSpecimen created efficiencies to include technician
workflow, specimen annotation, bulk processing and integrations.
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PH-04L
NIST Biorepository Tools: Freezer Visual Information
System (FreezerVIS)
J. M. Ragland, A. Moors, J. Ness
Chemical Sciences Division, National Institute of Standards and Technology,
Charleston, SC, United States.

Proper management of biorepository capital assets such as freezers
depends largely on how data are used in daily operation. As available
technology becomes more prevalent, new capabilities in this regard
can be unlocked by leveraging tenets of data science, particularly
interactive data visualization. Within the NIST Biorepository,
sample management software lacked the ability to easily assess
space utilization and allocation at the freezer and repository levels.
Oversight level information regarding storage distribution and
freezer allocation was laborious to obtain and often fell back on
imprecise institutional knowledge of how full was any given freezer,
while high level estimations were considered impossible. NIST has
developed a data visualization portal to address this, providing
at-a-glance representations of space allocation and capacity at all
levels from the entire repository to individual boxes. The Freezer
Visual Information System (FreezerVIS) is written in the R language
and cast through the “Shiny” package to create an interactive and
responsive web application. FreezerVIS connects directly to our
sample management database via open database connectivity,
allowing for near-real-time assessment of space allocation. This
is a custom solution developed in-house, but its design and
conceptual approach can be adapted to any biorepository, and
has already begun to be adopted by commercial biorepositories
and software. Including this new capability in day-to-day operations
has dramatically streamlined tasks around space allocation, space
consolidation, and freezer space management, returning at least
400 hours of staff time annually to NIST.

PH-05L
NIST Biorepository Tools: Freezer Check
J. M. Ragland, D. Ellisor
Chemical Sciences Division, National Institute of Standards and Technology,
Charleston, SC, United States.

Every biorepository should have rigorous quality assurance and
control (QA/QC) protocols. While the exact nature and extent of
QA/QC programs depend on the collection and institution, ensuring
data records are complete and accurately reflect the collection
are of primary importance to operations and, more importantly,
reputation. One aspect of proper QA/QC is periodic audits of
location records to provide confidence in locating any given sample
or sample set. While necessary, position audits can be laborious,
costing repositories tens of thousands of dollars annually in terms of
staff time. Leveraging tenets of data science to curate workflows can
unlock such tasks and greatly simplify the process. This is particularly
true for large and diverse collections that functionally cannot
be expanded or replaced. The NIST Biorepository is one such
collection. To streamline the process and enable improvements to
our QA/QC program, NIST has developed a custom in-house curator
for such audits, allowing a running record of position audit activities
and a statistically sound estimate of position record accuracy. NIST
Freezer Check is a dashboard written in the R language and cast
through the “Shiny” package to create an interactive and responsive
web application connected directly to our sample management
database via open database connectivity. Rather than randomly
auditing a set number of aliquots from throughout the repository,
NIST Freezer Check instead directly targets individual freezers by
using a flexible stratified random sampling algorithm to estimate
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position accuracy at the 10% QA level. Prior practices were providing
less than 1% aggregate assessment annually and leaving position
discrepancies to ad hoc resolution. Integrating this software into our
QA/QC policy also provides a scaffold to identify aspects of our data
management which could benefit from further data quality controls
to improve QA/QC practices throughout daily operations. Including
this software in standard QA workflows has dramatically streamlined
position audit tasks, allowing us to perform more rigorous audits in
less time than prior practices, and returning at least 600 hours of staff
time annually while simultaneously improving our QA/QC program
within the NIST Biorepository.

PH-06L
Use of the Biobanking 3.0 Concept to Analyze the Output
of Internal Development Projects Regarding Quantity,
Quality and Stakeholder Needs at Biobank Graz
M. Kara-Borni2, G. Hartl2, D. Simeon - Dubach1, K. Sargsyan2
1. medservice, Zug, Zug, Switzerland.
2. Medical University Graz, Graz, Austria.

Background: To better understand the major drivers for biobank
sustainability the concept of biobanking 3.0 was developed.
Biobanking 1.0 has its primary focus on quantity of biospecimens and
data, biobanking 2.0 on quality of biospecimens and data) whereas
biobanking 3.0 focus on activities, products and services provided
by the biobank that relate to the external stakeholder.
The purpose of this study was to use this concept to analyze the
internal development projects of Biobank Graz in the last few years.
Method: We categorized all internal development projects carried
out between 2014 and 2018 according to main output: Quantity,
Quality, and Stakeholder Needs. Six employees from different teams
assessed each project concentrating on its short term and long term
output.
Results: When comparing the data, we observed variability
of prediction of long-term output expectation of the projects.
Nevertheless, consensus showed that most of the projects over the
years focus on improving quality following by the projects focusing
on stakeholder’s needs. While the quantity-driven trend is steady
over the years, we observe an alternation of increasing of qualitydriven and stakeholder-driven projects.
Conclusion: The focus of biobank projects can vary over the time
according to development level as well as internal and external
needs. In the given time period our projects smoothly transformed
from mainly quantity based to quality and then to stakeholder need
based. There are no strong borders between Biobanking 1.0,
2.0 and 3.0, in a developing and active biobank. The trend shift is
happening smooth and by merging together so it is important to
asses and monitor the scope of internal projects in order to keep the
trend in the right direction.
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PH-07L
Development of an Integrated Biobank Data
Management Software System for Use by Biobank Staff,
as well as for Researchers to Access Required Samples
S. Jahangiri1, R. Vari1, C. Librach1, 2
1. Create Fertility Centre, Toronto, ON, Canada.
2. Department of Obstetrics and Gynecology, University of Toronto, Toronto,
ON, Canada.

Background: The CReATe Biobank, the first and the only certified
Canadian reproductive biological materials biobank, banks a
variety of sample types associated with de-identified clinical and
demographic data from patients undergoing fertility treatments.
The biobank was originally established in 2015 to meet internal
research demands, and has grown to support an increasing
number of national and international collaborations. To address
changing needs and to provide multi-disciplinary data integration,
we developed a user-friendly database that enables us to efficiently
load, query and document data that comply with national privacy
legislation (PHIPA), and international research ethics (TCPS2) as well
as biobanking guidelines (ISBER).
Methods: The CReATe BioBank Database (CBDB) is a browserbased application with a robust SQL back-end. This database allows
for multi-device usability with the security, expandability and stability
that Microsoft SQL offers. The premise of the design was to improve
the accuracy and efficiency, without adding additional processes at
the user level. This on-premises solution was designed to be run on
a closed network in order to comply with even the most stringent
security requirements.
Results: The CBDB currently manages more than 10,000 samples
and contains information about biospecimens, patients, data and
everything related to repository management (users, and access
restrictions) in which all personal identifiers are encoded in an
anonymized fashion. The web portal has two graphical interfaces for
two groups of authorized users, the biobank staff and researchers,
to manage and access data, respectively. The researcher portal is
designed for internal researchers only, to view de-identified samples
and data and make their requests.
Conclusions: Numerous software solutions are developed for
integrated biobanking management. However none of them supply
a flexible model for fertility biobank customization. Therefore, we
developed an integrated informatics platform where data are fully
traceable and can be securely and efficiently stored, retrieved, and
analyzed without dealing with the technicalities of the data grid.
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PI-01
ISBER Best Practices to Support Quality Management
System of Biobanks
D. Simeon - Dubach1, S. J. McCall3, B. Schacter4, M. J. Bledsoe6, K.
Furuta5, C. M. Allocca2
1. medservice, Zug, Zug, Switzerland.
2. National Institute of Standards and Technology, Gaithersburg, MD, United
States.
3. Duke University School of Medicine, Durham, NC, United States.
4. University of Manitoba, Winnipeg, MB, Canada.
5. Consultant, Tokyo, Japan.
6. Independent Reserach Concultant, Silver Spring, MD, United States.

Background: ISBER has developed and published 4 editions of its
Best Practices (BP) during the last 15 years. A group of editors and
contributors are in charge of the updates and the final draft is open
for comments by all ISBER members. Therefore the content of the BP
reflect the collective knowledge and experience of ISBER members
who are the experts in biobanking and repository management. The
recently published 4th edition (BP-4) saw some important updates
and expansions and has been translated into multiple languages to
enable access for biobankers worldwide.
Methods: Beyond the general comprehensive review and revision
of BP-4, two major areas of expanded focus were added-- quality
management systems QMS and as an addendum to BP-4 liquid
nitrogen-based cryogenic storage of specimens (LN addendum).
Related tools, addressing self-assessment and internal audits, are
also being updated or developed to support implementation of BP4.
Results: Launched in January 2018 BP-4 has been downloaded
2317 times (1/3 ISBER members) as of April 2019. The LN addendum
had 418 downloads (50% ISBER members) during its first month
after launch. Supported by native speaking biobankers BP-4 was
translated in different languages (Chinese, Japanese, Korean,
Russian, Farsi, Spanish, and French) to enable access for biobankers
worldwide. Translation of LN addendum will also be available soon.
ISBER’s Self-Assessment Tool (SAT) was updated based on BP-4.
New BP-4-based tools like the one focusing on internal audits will be
developed. This will further improve the quality of biorepositories.
Conclusion: The BP strengthens ISBER’s role as the global forum that
addresses harmonization of scientific, technical, legal, and ethical
issues relevant to repositories of biological and environmental
specimens. The implementation of BP-4, the LN addendum and
related tools serve not only the ISBER members but the global
biobank community. All these documents and tools will improve the
quality of biomedical research but will be associated with additional
costs. However, given the rising global costs of non-reproducibility
as well as new requirements from the authorities (e.g. EU regulation
2017/746), there are strong incentives for investing in the QMS of a
biorepository. In addition, there is evidence that standardization of
innovative methodologies enhances GDP.
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PI-02
Survey Amongst the Downloaders of the ISBER Best
Practice 4th Edition
D. Simeon - Dubach1, D. Catchpoole4, C. Seiler3, A. Parry-Jones2
1. medservice, Zug, Zug, Switzerland.
2. Wales Cancer Bank, Cardiff, United Kingdom.
3. Kaleido Biosciences, Lexington, MA, United States.
4. The Tumour Bank - CCRU, Westmead, NSW, Australia.

Background: ISBER Best Practices (BP) 4th edition was launched
in January 2018 and is freely available to download from the ISBER
website in different languages. The goal of the BPs is to facilitate
improvement within biobanks who may apply some or all of these
guidelines. The goal of this survey was to evaluate the impact of the
4th Edition on biobanking practice in the year since publication.
Methods: Prior to downloading the ISBER BP, responses to a few
questions were required, including provision of an email address
which was used, with prior permission, to re-contact individuals to ask
in-depth questions to evaluate the impact of the Best Practices. The
survey was sent electronically, via SurveyMonkey to all downloaders
in January 2019 with reminders in February and March 2019. The
BP were available (at that time) in English, Chinese, Japanese and
Russian. The survey consisted of 30 questions in four sections with a
variety of answer formats.
Results: Typically, not all responders answered all the questions.
In the results the numbers always refer to the total, unless otherwise
stated. The survey was sent out to 2146 people; 74 (3.4%)
responded of whom 39.2% were ISBER members which is slightly
higher compared with the total. The number of samples stored in the
biobanks ranged from 40 to 11 million samples (mean 61777, median
75500, Q25 16200, Q75 227500). The majority of responders
represented multiple disease oriented biobanks with a broad scope
in an academic setting in a mature phase. 66% had used a previous
edition of Best Practices whilst 69.6% of those who answered used
the BP to develop or review their own practices. 71.6% consider the
BP useful in their biobank. For more than 50% of the responders the
BP gave a noticeable improvement to the biobank. Almost 66% of the
responders need to implement only minor changes to meet the BP
recommendations while about 25% already met the requirements.
More than 50% the responders refer at least every 3 months to the
BP.
Conclusions: ISBER BP is well received in the community and leads
to operational improvement that might secure mid- and long-term
sustainability and improve compliance. This is a good incentive for
ISBER as a scientific organization to continue to invest time and energy
and to mandate the Standards committee in further developing the
BP. As previously, the next update of the BP will only be possible with
the help of all the ISBER members who contribute, edit and review
the document.

25

REGIONAL MEETING
NOVEMBER 3-5

ABSTRACTS

PI-03
ISO 20387, ISBER Best Practices, and other ISBER Tools:
Working Together to Ensure Fitness-for-Purpose
C. M. Allocca1, M. J. Bledsoe2, B. Schacter3, K. Furuta4, S. J. McCall5, D.
Simeon - Dubach6
1. Standards Coordination Office, NIST (National Institute of Standards &
Technology), Germantown, MD, United States.
2. Independent Consultant, Silver Spring, MD, United States.
3. CancerCare Manitoba, Winnipeg, MB, Canada.
4. Council for Industrial use of Biological and Environmental Repositories
(CIBER), Tokyo, Japan.
5. Duke University, Durham, NC, United States.
6. Medservice, Walchwil, Switzerland.

Statement of the Problem: Biobanking standards and best practices
are critical for ensuring that biospecimens are fit for purpose and
that the results of studies using biospecimens from biobanks are
meaningful and reproducible. Many standards and best practices for
biobanking have been developed, such as the ISBER Best Practices
(4th Edition), ISO 20387 General requirements for biobanks, and
other related programs and tools. However, biobanks vary widely
and it may be challenging to determine how best to implement these
standards and best practices.
Proposed Solution: ISO 20387 General requirements for
biobanks is a recently published international standard that provides
access to a number of tools of standardization, including quality
management and conformity assessment. An analysis of ISO 20387
was performed to identify considerations that might be explored
while implementing this standard for various types of biobanks.
Some of the many considerations that might be explored while
implementing ISO 20387 include client requirements, risk tolerance,
biobank size and resources, the need for interoperability, and many
other factors reflecting the diversity of needs among biobanks. These
considerations will be described, and examples will be provided to
demonstrate how complementary tools, including ISO 20387, ISBER
Best Practices and others, can work together.
Conclusions: ISO 20387 was developed to be applicable to a vast
array of biobanks and tailorable to individual needs. This presentation
will describe the components of ISO 20387 and its partial or
complete implementation. It will also address various considerations
in plotting the best path for implementation of the standard for
different types of biobanks to ensure fitness for purpose. Finally, it
will address how a combination of tools can be used to effectively
ensure fitness-for-purpose.
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TOOLS
PJ-01
ISBER Tools to Facilitate Quality Biobanking
D.L. Garcia1, M.K. Henderson2, M.J. Bledsoe3, D. Simeon-Dubach4,
Z. Kozlakidis5, D. Lewandowski6, K. Hill7, C. Seiler8
1. Private Consultant, USA
2. NCI/NIH/DHHS, USA
3. Private Consultant, USA
4. medservice, Switzerland
5. International Agency for Research on Cancer, France
6. Brooks Life Science Systems, USA
7. Private Consultant, USA
8. Kaleido Biosciences, USA

Problem: Biobanking has expanded in the last twenty years and has
become a key underpinning of molecular and clinical. Developments
in medical, environmental, microbial and veterinary fields have
benefitted from the knowledge, experience and activity of biobanks
around the world. Research and biobanking has been instrumental
in facilitating new discoveries, the implementation of new process
and creating innovative ways of approaching and solving problems.
Solution: The International Society for Biological and Environmental
Repositories (ISBER) is a global biobanking organization that
creates opportunities for networking, education, and innovations,
harmonizing approaches to evolving challenges in biological and
environmental repositories. ISBER fosters collaboration; creates
education and training opportunities; provides an international
showcase for state-of-the-art policies; processes; research findings;
and innovative technologies, products and services. Together, these
activities promote consistent, harmonized high-quality standards,
ethical principles, and innovation in science and management of
specimen collection, processing, storage distribution and use.
Discussion: ISBER provides a host of tools and resources to the
global biobanking community to harmonize best practices and
quality of samples. Webinars, biobanking courses and science
policy and standards development are key initiatives sponsored
by ISBER along with the following tools on our website (www.
isber.org): Best Practices Ed. 4; Self-Assessment tool (SAT) for
Repositories; Biorepository Proficiency Testing (PT) Program; Preanalytical Biorepository External Quality Assessment (EQA) Survey;
International Repository Locator (IRL); Standard Pre-analytical Code
(SPREC); Biospecimen Stability Testing Calculator (STABCALC); etc.
The biobanking community challenge is to keep processes relevant
and harmonized by sharing resources, tools, technologies and
evolving biobanking practices.
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