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What is a Biobank? 

• An entity that receives, stores, processes, and/or 
disseminates specimens (blood, tissue, urine, saliva etc), 
as needed 

• Encompasses the physical location as well as the full 
range of operational activities 

• Can be one freezer or a free-standing entity, virtual, or part 
of an institution 

• Has professional staff and a commitment to maintain and 
preserve specimens & records for future reference and 
historical continuity 
 



Biobanks are the physical and organizational hub of an activity called 
biobanking, involving the collection of biospecimens and health information 

Importance:  

Value:  

science 
society people clinical industry 



Biobanking is Multidisciplinary 

• This presentation will concentrate on 
human biospecimens and biobanks 

• Human biobanking can involve any of the 
following: pathologists, epidemiologists, 
clinical chemists, other clinical and basic, 
translational researchers 

• Other than human biobanks, there are 
many types of biobanks and related 
collections: cell culture, museum 
collections, seed banks, collections from 
sea life for drug development etc. 
 



Biobanking is covered by multiple journals 



Early Biobanks 
• Anatomy and pathology collections – diagnostic 

specimens and museum artifacts  
• Armed Forces Institute of Pathology is one of the 

older collections in the U.S. – dating from the U.S. 
Civil War 

• Later development: organized into biobanks and 
cataloged for research purposes 

• Poor documentation, inventory control 
• Little consideration of standard practices 
• Variable quality – poor preservation technology 



Biobanking Issues:  
Present 

• Large biobanks with frozen samples, tissue, blood, saliva, dry 
blood spots etc 

• Multiple biobanking best practices published over last 20 years: 
ISBER, US National Cancer Institute, International Agency for 
Research on Cancer & many more. 

• Efforts to catalog and share information about samples and data 
• Advanced information systems for tracking samples and 

managing clinical/research data 
• Research into preanalytical variables 
• Evidence-based practices; quality management programs 
• Economics: Business planning and sustainability  
• Next-generation biobanking: liquid biopsies 
• Importance of biobanks for precision or personalized medicine. 
• Automated freezers and biobanks 
• Critical importance of ethical/regulatory issues & frequent 

changes, variations in national regulations. 
 
 
 



Historical value of scientific 
collections: 
 
US Government working group report 
shows importance of various types of 
collections on public health and other 
important issues. 



Collections used in 
discovery of 

penicillin 



Smithsonian mosquito collections used 
to study emerging infectious diseases 

Image from clinic treating patients 
1918 influenza pandemic. Samples 
used to study natural history of 
disease and develop vaccines 



Historical Value of Biospecimen Collections at US CDC 

• Legionnaire's Disease: serum from > 30 unresolved pneumonia-like 
outbreaks stored in serum bank; identified a new organism and 
detected antibodies. 
 

• Hantavirus: used residual serum and blood from a CDC nutrition study 
conducted in the same Navajo reservation area 2 years earlier; showed 
Hantavirus was not a new organism and was present  in approximately 
6% in the population before environmental conditions made the 
outbreak possible. 
 

• U.S. National Health & Nutrition Survey (NHANES): excess and reserve 
specimens given to investigators after the original surveys were 
completed allowed greater research power and identification of new 
biomarkers. 
 

• HIV Collections: traced emergence of new strains over time. 
 

• Hepatitis Strains: used older NHANES collections to track the 
emergence of new strains over time in the U.S. population. 
 
 

Slide courtesy of Elaine Gunter 



Evolution of biobanking 

Biobanking 1.0 Biobanking 2.0 Biobanking 3.0 



Biobanking 1.0 

Quantity 

Evolution of biobanks 

‘collections’ 

Modified from Simeon-Dubach & Watson Clin Biochem 2014 



Biobanking 1.0 Biobanking 2.0 

Quantity Quality 

Biobanking – sustainability issues 

‘Biobanks’ 

Modified from Simeon-Dubach & Watson Clin Biochem 2014 



Biobanking 1.0 Biobanking 2.0 Biobanking 3.0 

Quantity Quality Sustainability 

‘Biobanking’ 

Modified from Simeon-Dubach & Watson Clin Biochem 2014 



Biospecimens and cancer research: 

~ 40% of papers involve biospecimens Biospecimen cohort sizes double every decade 

Hughes et al Bio 2010; survey of x4 journals, over 20 years, > 3,000 papers’: 



Hughes et al Bio 2010 
Cole et al Bio 2012 
Braun et al Bio 2014 

Changing Biospecimen Needs over 30 Years 

Increased use of FFPE (red),  
decrease in fresh tissue (blue) Mostly immunohistochemistry 30 years ago 

(green), increased PCR-based analyses (red), 
RT-PCR in frozen tissues, tissue microarrays 
from FFPE (yellow) 

Frozen 

FFPE 



Facets of biospecimen quality 

Aspects of quality that are 
extrinsic to the biospecimen 

Aspects of quality that are 
intrinsic to the biospecimen 

Representation 

Linkage 

Selectability 

Consent 

Data 

Biobank 

Selectability (Processing and analysis 
features that enhance classification) 

Consent (limitations, re-contact 
narrow, broad) 

Linkage (biospecimens linked to other 
formats, locations, events over time) 

‘Simple’ 
features 

‘Complex’ 
features 

Representation (accrual strategies to 
minimize bias) 

Biospecimen quality: evolving needs 

Biospecimen (type, condition, 
preservation, composition)  

Collection process (processing, 
annotation, storage, fractions, products)  

Subject (age, sex, lifestyle etc) and 
Clinical (diagnosis, treatment, outcomes) 



Enrollment 

Consent 

Collection 

Processing 

Storage 

Annotation 

Access 

 
Research & Clinical Biobanking  
are closely related 

Patient 

Researcher Clinician 

Biospecimens & data 

1990 2000 2010 

• Process was simple 
 

• End uses were limited and similar 
 

• Impact of quality unknown 

Single common process 
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Enrollment 

Consent 

Collection 

Processing 

Storage 

Annotation 

Access 

Researcher Clinician 

Biospecimens & data Biospecimens & data 

1990 2000 2010 

• Increased research demand 
• scale, formats, data, 
  

• Increased complexity 
• research biobanking 

Patient 

Diverging processes 

 
Research & Clinical Biobanking  
are closely related 
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Clinician 

Biospecimens & data Biospecimens & data 

1990 2000 2010 

• Continued rise in research demand 
• scale, formats, data,  
• need for quality emerged 

 
• Further complexity 

• discipline created 
• research biobanks developed 
• need for standards & education 
 

• Absence of a biobanking strategy 
• Issues began to accumulate 

 

 
Research & Clinical Biobanking 
are closely related 

Patient 

Distinct processes 
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Clinician 

Biospecimens & data 

• Research  
• investments maturing 
• Discovery, translation, & validation of 

biomarkers, targets, therapies 
 

• Clinic 
• Changed importance of biomarkers 
• Incorporation of biospecimen science 

 
 

 

1990 2000 2010 

Patient 

Reintegrating processes 

Donor 
 Consent 

Transport Receiving Storage 
  

Scientific 
Analysis 

Medical/ 
Surgical 

Procedures 

Restocking/ 
Destruction 

Pre-acquisition Post Acquisition 

Release, 
Distribution 
Transport 

Antibiotics 
Other drugs 
Type of anesthesia 
Anesthesia duration  
Arterial clamp time 

Study Design 
SOP’s 
Equipment  
Cohort Definition 
SOP’s 
Material Transfer 
Ethics 

Measure in Years 

Annotation 

 
 

    Pre- Release 

Processing 

Measure in Minutes 

Storage Media 
Storage Method 
Storage Temperature 
Quality Controls 
Pathology Review 
Disease Site 
Clinical Data 
Data Standards 
SOP’s 

Acquisition 
Processing Time 
Temperature 
Fixation Agent 
SOP’s 

Quality 

Clinical Biobanking Medical 
Treatment 

Medical 
Research 

 
Research & Clinical Biobanking 
are closely related 



Biobanking and Impact on care 

ER 

Surgery 
Radiation 
Endocrinetherapy  
Chemotherapy 

ER 

PR 

Type 
Grade 
Stage 

Simple biobanking 
 

Limited therapies 

Diagnosis Therapy 

Breast Cancer 

Circa 2000 



Biobanking and Impact on care 

Type 
Grade 
Stage 

Surgery 
Radiation 
Endocrine therapy 
Chemotherapy 
Biologicals 
Targeted therapies 
Immunotherapy 

ER 

PR 

Her2 

Ki67 

TIL 

ER 

Multigene biomarkers, targets, ‘omic profiles 
 

Diagnosis Therapy 

Breast Cancer 

Circa 2015 

Complex biobanking 
 

Expanding therapies 



History of Biobanking from 
the perspective of 

publications history: 
Explosive growth over 30 

years 



Biobanking related publications by year 
(see paper for search term details) 



Annual number of journals publishing biobanking 
articles (as inferred from the search terms). 



History of development of biobanking standards and practices 



History of ISBER 

1999 
Initial  

Planning  
Mtg 

2000 
ISBER Chartered 

Newsletter Launched 
NCI Sponsored Mtg 

2001 
1st Annual Mtg in Atlanta 

Website Launched 

2008 
1st Edition 

ISBER Best Practices  

2014 
Regional Charter  

Adopted 

2013 
ISBER becomes 

Independent Organization 
Non-profit 

2005 
ISBER a division  

of ASIP 



ISBER Goes Global – Regional Charter 

Objective: Construct Regional identity in a 
global Society 
 
4 Regions 
• The Americas 
• Indo-Pacific Rim 
• China 
• Europe, Middle East and South Africa 
 



• Meetings in: 
• Boston 
• Bethesda 
• New York 
• Perugia, Italy 
• Singapore 
• Rotterdam 
• Sydney 
• Berlin 
• Toronto 
• Orlando 
• Phoenix 
• Dallas 
• Philadelphia 
• Seattle 

 
 

 
• Shanghai! 

Since 2001: 



History of Biobanking in China 

Chinese biobanking 
development from 
1994 



April 2019 Special Section: 
 
A Well-Preserved 2000-Year Old 
Chinese Cadaver 



Thanks for your attention! 
 
And thanks to Peter Watson and Elaine Gunter for 
their contributions of slides and ISBER history 
content. 
 
jvaught44@gmail.com 
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