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Biobank: Definition

➢ An organized collection of human biological material
➢ The associated data, stored in a readily analysable format
➢ for a population or a large subset of a population

Source: OECD - Creation and Governance of Human Genetic Research Databases, OECD. Paris – 2006 



Different Types of Biobanks

➢ Human, microorganisms, animals, plants

➢ Biomedical research

➢ Medical archives

➢ Therapy

o Blood banks

o Bone marrow

o Cord blood

o Stem cells

o Organs



Clinical Samples: Opportunities

• Tissues, blood, saliva, urine, feces, cells, hair, nail

o Discovery of gene function

o Identification of disease relevance of genes

o Identification of new targets for drug discovery

o Identification and validation of biomarkers for  individualized 
therapy

• Biobanks as biological resources along with patient-
related data are required for personalized medicine 
,basic, clinical and translational research.



Biobank Formats

➢ Population-based
o Random cohorts

o Twin-registries

o Population isolates

o Entire cohort

➢ Disease-oriented
o Disease-specific cohorts

o Tissue banks





Why are modern Biobanks needed? 

Traditionally, human biological samples are collected by individual
researchers in academic organizations. Limitations include:

➢Too few number of patients 

➢Non-standardized :

➢ sample collection and processing 

➢ Storage space quality and quantity 

➢Utilization of samples usual suboptimal: consent that limits the use of 
samples 

➢Heavy bureaucracy, limited project time 

➢Limitations in bioinformatics and biostatistics 



When  biobanking professionally?

➢Good quality human biological samples, linked to a up-to-date clinical database, are a 

prerequisite for contemporary translational studies using modern laboratory techniques :

➢ Sample collecting protocols are plain and reproducible 

➢ You know where your samples are and how many you have 

➢ You know how much there is sample left 

➢ Identification of the tube is clear 

➢ Sample quality is being checked during storage 

➢ Sample processing and storage steps are recorded 

➢ Sample related data is recorded 



Why biobank FRESH TISSUE? 

• Fresh-frozen tissues provide a long time  molecular ‘snap shot in time’ of what is 
happening in a cancer or other pathological tissues to identify the underlying cause of 
the disease  :
•Histopathological data  from Formalin Fixed Parafin Embded (FFPE)

• DNA, 

•RNA and 

•Proteins,Enzymes,etc.

• The material is very valuable as it is from real life human illnesses and usually is 
in very short supply. 

• A good specimen is qualified as having over 75% cancer cells , without effect on 
patient diagnosis 



A selection of fresh tissue preservation techniques 



Biospecimen Vacuum System



An integrated hospital biobanking needs to know/control/document 
all of these processes 



Global market demand for biospecimens



Biobank Total Cost of Ownership



https://iccbb.ir/En
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Introduction 

• Iranian Children's Cancer Biobank (ICCBB) is the first pediatric 
biobank center in Iran aims to set up a centralized biobank to collect 
a variety of biological samples and associated clinical data in children 
with newly diagnosed or relapsed in the age range of 0 to 18 years

• Special challenges of pediatric cancer biobanks:
• Low incidence in comparison with adult cancer
• the need for a long-term collection of rare tumors,
• high tumor diversity, 
• the difficulty of working with children, as well as the limited volume of 

samples (blood and tissue) in children



Requirements & Activities 
( Sept.2016 to July 2022) 

➢Proposal accepted  and the financial support provided by the National 
Institute of Medical Sciences and Research Development (NIMAD) in 
2016 

➢Ethical issues was approved by the National Ethical Committee of the 
Ministry of Health and Medical Education of Iran (IRnNIMAD REC 1396 
061) in 2017

➢Well designed Standard Operating Procedures (SOP) for all aspects of 
the biobank procedures, including sample collection, processing, 
storage, and clinical data recording.

➢Human power:
➢ Enough , Expert and Cooperative
➢Coordination with surgeons, oncologists, and pathologists, nurses and all of the 

stalk holders of the centers in in three cities in Iran :Tehran,Mashad,Urmia
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➢Setting up the ICCBB laboratory:
➢Standard space and location for site ( ICCBB is located at Mofid Hospital in Tehran, Iran)

o Safe,24H/7days supervised and controllable
o Good and easy access for handling of all of the equiepments

➢ Purchase and Instalation of equipment: two (-80°C) freezers, a refrigerator, four liquid nitrogen 
tanks, four small portable transfer LN tanks, a class II biosafety cabinet, a centrifuge machine, a 
barcode scanner and label printer, a freezer temperature alarm system ,Tissue-safe vaccume
transfer system.

➢Recruiting patients and collecting samples, began in January 2017 

➢Collection of samples :Buffy coat PBMCs , serum and plasma, Bone marrow and tissue 
samples, hair and Urine from patients ,and blood samples from parents.

➢Storage of samples :
➢ All plasma, serum, and urine samples were stored in -80°C ultra-freezers located in the biobank

room, 
➢ PBMC samples were stored at -80°C for 24 hours and then transferred to liquid nitrogen tanks (-

196°C) for long-term storage.
➢Tissue samples were snap-frozen in liquid nitrogen and later transferred to -80°C freezers.

➢Online database of clinical data and another database for tracking the location of 
each sample in freezers



Special measures of ICCBB

• Collecting and storing a variety of biological samples from patients 
(including plasma, PBMC, serum, urine, and hair) and their parents 
(plasma and PBMC), 

• Cooperation with inter-university centers outside of Tehran (Mashhad 
and Uremia)

• Using the vacume system (TissueSAFE® device) to preserve the tissue 
in a fresh way for the first time in Iran,

• launching an online database to recording medical data

• Finally setting up a bilingual website for announcing at the national 
and international levels
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Totally, from January 2017 to July 2022 (three and a half years), 8,000 
aliquoted samples from 720 patients and their parents have been 

processed and stored. 
















