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The aim of this NSW Biobank Standard Operating Procedure (SOP) Template is to provide guidelines to act as a resource when drafting or revising Biobank SOPs.  This document is not intended  to be used as an active SOP in the current form.  The content includes topics with examples to consider when developing and/or refining Biobank specific SOPs. Some of the examples and information will not necessarily be appropriate for your Biobank. Biobank staff are encouraged to edit, delete and add information as appropriate for your Biobank. A complementary resource is the Biospecimen Research Database (BRD) from the National Cancer Institute (NCI) in the USA, where you can search SOPs uploaded by Biobanks around the world.  Click here to go to the BRD website, then click on ‘Search SOPs’.  

Purpose
This standard operating procedure (SOP) describes the process for physical collection of tissue during a surgical or investigative procedure and the processes for transport and tissue preparation for the Biobank.  This procedure focusses on the time immediately after tissue has been resected by surgical staff.

Specify here whether tissue samples are collected from consented participants only or whether consent may be obtained post-procedure (see SOP Biobank Participant Recruitment). 

Scope
This standard operating procedure (SOP) describes how tissues should be collected, transported and processed for the Biobank without influencing the pathological interpretation of the specimen.
This SOP does not cover procedures for collecting tissue samples that are obtained via procedures conducted for the purpose of research only (e.g. surgery or biopsy performed for the sole purpose of obtaining a tissue sample for research without any need for diagnostic assessment).  

Roles & Responsibilities
The SOP applies to all Biobank personnel responsible for collecting tissue for the Biobank.  Applicable staff may include the following roles: 
	Biobank Personnel
	Responsibility/Role

	Biobank coordinator
	Trained individual in obtaining participant consent

	Operating theatre nurse
	Notifies pathologist and laboratory prior to resection.

	Pathologist
	Diagnosis, grossing of tissue and resection/harvesting of excess diseased and/or adjacent normal tissue for the Biobank.

	Pathology assistant
	Assists with resection, harvesting and transportation of tissue and performs tasks delegated by the pathologist.  May communicate with laboratory technician/biobank officer.

	Laboratory technician/scientist
	Transportation of tissue, harvesting, processing and storage.

	Porter
	Transport of tissue from the operating room to the pathology laboratory



Definitions
	Term/Abbreviation
	Definition

	Resection
	Surgical removal of all or part of an organ, tissue, or structure.

	Grossing (gross examination of tissue)
	The process by which pathology specimens are inspected with the naked eye to obtain diagnostic information (Macroscopic examination).  The next step is microscopic examination. 

	Hypoxia/hypoxic conditions
	Hypoxia is a condition in which the body or a region of the body is deprived of adequate oxygen supply at the tissue level. 

	Ischaemia 
	Ischaemia is a restriction in blood supply to tissues, causing a shortage of oxygen and glucose needed to keep tissue alive.  Ischemia results in tissue damage.

	Formaldehyde and formalin
	Formaldehyde is a gas at room temperature that can be dissolved in water to form formalin.  Formalin is formaldehyde which is dissolved in water.  A saturated water solution, of about 40% formaldehyde by volume or 37% by mass, is called "100% formalin".

	10% neutral buffered formalin (NBF)
	10% NBF is the most commonly used fixative for tissue for light microscopy.  It fixes pathology tissue specimens by penetration of about one mm per hour at room temperature. Formaldehyde solutions are commonly used as a biological preserving medium because they delay, but do not prevent, decay. This method of fixation does not preserve nucleic acids, thus preventing, for example, genetic analysis.

	Autoclave
	An autoclave is a pressure chamber used to sterilise equipment and supplies by subjecting them to high-pressure saturated steam.




Related documents
The documents and forms listed below are recommended and may be substituted by alternative/equivalent material:
	Documents and/or Forms
	Description

	NSW/CTRNet Required Operational Practice 9: Biospecimen Collection and Processing
	ROP that describes the key principles regarding biospecimen collection and processing that a Biobank should adhere to in order to meet the current best practice standards. 

	NSWHSB SOP 4.1: Labelling and Tracking Biospecimens
	SOP that describes how biospecimens are labelled and tracked.

	NSWHSB SOP 7.2: Shipping and Transport
	SOP that describes the processes for shipping samples within Australia and internationally.

	Worksheet for tissue collection, processing & storage
	Worksheet (see Appendix A) that records the collection, processing and storage information about a Biobank biospecimen. 




Materials & Equipment
The materials and equipment listed in the following list are recommendations only and may be substituted by alternative/equivalent products more suitable for the site-specific task or procedure.

· Container with ice
· Appropriate container for resected tissue (Petri Dishes)
· Markers and pens
· Sterile forceps (e.g. disposable or autoclaved)
· Cold saline for rinsing tissue if needed
· Sterile (disposable) scalpel blade for trimming tissue
· Tissue collection kits (with tubes containing collection media such as cold culture media or phosphate buffered saline if appropriate)
· Sterile cryovials for storage of frozen tissue
· Dry shipper for transportation of liquid nitrogen
· Needle/sharps disposal unit
· Gloves worn to protect personnel handling tissue
· Sufficient appropriate labels for collection tubes
· Optimal Cutting Temperature Compound (OCT)
· Heavy freezer gloves 



Safety
This SOP does not cover detailed safety procedures for handling biohazardous materials and it is recommended that personnel follow institutional biosafety guidelines.

In general, treat blood, tissue and all such materials as biohazardous: wear personal protective equipment (PPE) throughout the procedure. Dispose of sharps and wastes as per Institutional Biohazard Waste and Sharps Management policies.  All equipment should be sterile and standard sterile technique employed.

Procedures/Method
This procedure is intended to ensure that tissue samples will be collected from consented participants in a safe, timely, and efficient manner while eliminating the risks of contamination.  Banked tissue that has been appropriately processed is vital to obtaining sample/products with high integrity and quality.  

Tissue Collection – General Considerations
1. The scientific utility of the data obtained from the analysis of tissues is directly related to the quality of the tissue specimen.
1. Cellular and molecular integrity are most affected by factors such as tissue type, conditions of tissue hypoxia, method of preservation, conditions of storage, pre-excision hypoxia and tissue product extraction methods.  The following factors must be the focus of the process to obtain and maintain tissue with suitable integrity for innovative research:
1. Minimising the time the tissue is subjected to hypoxic conditions, as this initiates the cell death mechanisms and subsequent degradation process.
1. Use of agents or treatments to inactivate degrading enzymes for preserving nucleic acid integrity.
1. Consider and select the type of preservation (e.g. fresh frozen or formalin) based on the intended use (e.g. morphological and/or nucleic acid analysis). 
1. Storage of frozen tissue and products at appropriate temperatures especially if storage is for long periods of time.
1. Avoiding contamination with surrounding histologically distinct tissue (e.g. try not to allow liver tissue to come in contact with bowel tissue or to let diseased tissue to come in contact with normal tissue) or co-processed samples if the product is intended for studies involving nucleic acid amplification. Forceps, scalpel blades, knives, cut up surfaces, ink dyes and processing solutions can transfer tissue cells and fragments from patient to patient. 
1.  IF the tissue is to be banked as a fresh/frozen sample in the Biobank, never place this tissue in formalin or neutral buffered formalin (NBF).
Note: Each Biobank should develop and document all processing steps in accordance with an evidence based documented processing method (e.g. an International Standard) or as specified in agreement with the provider/recipient/user.
Transporting of Tissue from the Operating Theatre to the Pathology Laboratory
1. Prepare tissue collection kits in advance, if possible.  Store kits as appropriate for contents. 
2. Immediately after being notified by the operating theatre team (or personnel responsible for identifying specimen availability) that a potentially bankable specimen will be available, the person responsible for obtaining the sample from the operating theatre should arrange to transport it to the pathology laboratory (or designated Biobank laboratory) in a manner optimal for preservation of cellular and molecular integrity. 
3. Ischemic time (when blood vessels were clamped) should be recorded on the collection container, collection form or in the surgical report.
4. Transport the tissue from the operating theatre to the pathology laboratory using a rapid specimen transport protocol.  
5. It is recommended that the tissue be transported on ice. 
6. Verify the accuracy of participant information (in keeping with privacy and ethical policies).  Record the participant details, surgical details including the time of ischaemia and arrival in processing lab time appropriately as well as the holding conditions (see Appendix A: Worksheet for tissue collection, processing and storage).
7. No more than 30 minutes should elapse between the time of biopsy/resection and time of freezing of a given sample.  Samples should remain on ice or be placed in a refrigerator (4°C) if delays occur.  Records must clearly document the actual time period between resection and freezing.
8. See NSWHSB SOP: Biospecimen Shipping and Transport if transporting tissue via a courier, if transporting tissue via road or air, and for more information regarding appropriate refrigerants and packaging. 

Tissue Harvesting
1. Treat all tissue as potentially infectious.
2. The pathology department will perform the tissue processing under the supervision of a pathologist. The pathologist may designate responsibility to a pathology assistant or designated Biobank technician/officer.
3. Ensure that the resected tissue never desiccates or becomes contaminated by surrounding tissue or other samples. If appropriate, change scalpel blades between dissecting diseased tissue and surrounding uninvolved tissue.
4. The pathologist or designate may mark the margins with ink if appropriate.  
a. Ensure both the ink and the tools (e.g. brushes) used to apply the ink have not been contaminated.  Some pathology laboratories dip brushes in ink bottles and the same brushes and ink bottles are used for multiple patients. Do not use such ink bottles or brushes.  Sterile margin markers and kits are available for purchase. 
5. Slice the tissue with a clean scalpel. Always use a clean scalpel between tissue samples or between normal and diseased tissue.
6. If the pathologist or designate deems that harvesting is not possible, record that harvesting was not performed and the reason on the tracking worksheet. 
7. Select diseased tissue for banking without compromising the tissue for pathological examination.
8. Attempt to preserve and store normal (matching) adjacent tissue as well.
9. If possible, allow for the banking of multiple samples from one specimen. The tissue may be banked as:
a. Samples snap frozen in liquid nitrogen suitable for extraction of DNA, RNA and protein.
b. Tissue samples processed directly for the extraction of DNA, RNA and protein.
c. Sample frozen in optimal cutting temperature (OCT) compound suitable for producing frozen tissue sections.
d. Samples fixed in formalin and paraffin embedded for paraffin sections.
10. For the snap frozen tissue samples, attempt to have as many cryovials as possible.
11. Based on the tissue harvested, label the necessary cryovials, RNA or DNA tubes, cassettes for OCT or tubes for formalin processing as described in the SOP Labelling and Tracking Biospecimens.  Ensure that the accuracy of the participant information is verified (in keeping with privacy and ethical policies) and checked with the information in the tracking worksheet (see Appendix A).
12. Use cryovials suitable for submersion in liquid nitrogen if applicable (e.g. if cryovials will be snap frozen in liquid nitrogen prior to storage in a liquid nitrogen freezer).
13. It is recommended to have no less than 250 mg of tissue per vial.
14. For a small tissue sample, attempt to harvest samples that are 2-3 mm3 (depending on diseased tissue size and availability).
15. If there is abundant diseased tissue, attempt to harvest about 3-4 mm3 or more (depending on size and availability).
16. The size of the cryovial may limit the size of the harvested tissue portions.  If the tissue is too large for the cryovial, it may be damaged upon removal. The tissue should be preserved in the cryovial in as intact a state as possible.
17. Depending on the method of processing/storage, transfer the tissue to the appropriate receptacle for the processing step.
18. Timing is critical.  Ideally, no more than 30 minutes must elapse between the time of biopsy/resection and time of freezing of a given sample. The sample should remain on ice or placed in the refrigerator (4°C) if delays occur.  Records must clearly document actual time period (in hours or minutes).
Tissue Processing
See NSWHSB SOP: Biobank Tissue Processing and Storage for subsequent processing following harvesting.



Appendices
· Appendix A:  Worksheet for tissue collection, processing and storage

References, Regulations and Guidelines
(List all relevant references, regulations and guidelines here such as:
1. Canadian Tumour Repository Network (CTRNet) Standard Operating Procedures: https://www.biobanking.org/operating-procedures 
2. The National Statement on Ethical Conduct in Human Research 
3. Best Practices: Recommendations for Repositories. Fourth Edition. International Society for Biological and Environmental Repositories (ISBER) 2018. Campbell LD, Astrin JJ, Brody R, DeSouza Y, Giri, J, Patel AA, Rawley-Payne M, Rush A and Sieffert N. 
4. ISO 20387:2018[E] Biotechnology – Biobanking – general requirements for biobanking
5. http://biospecimens.cancer.gov/resources/publications/reports/nbn.asp
6. International Conference on Harmonisation (ICH) Good Clinical Practice (GCP) Guidelines, section 4.8.  http://www.ich.org/products/guidelines.html
7. National Bioethics Advisory Commission: Research involving human biological materials: Ethical issues and policy guidance, Vol. I: Report and recommendations of the National Bioethics Advisory Committee. August 1999. http://bioethics.georgetown.edu/nbac/hbm.pdf
8. Jewell, S. et al. Analysis of the Molecular Quality of Human Tissues, an experience from the Cooperative Human Tissue Network. Am. J. Clin. Pathol. 2002:118:733-741. 
9. The Royal College of Pathologists Australia. Macroscopic Cut-up Manual. https://www.rcpa.edu.au/Manuals/Macroscopic-Cut-Up-Manual 
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Appendix A: Worksheet for Tissue Collection, Processing & Storage

CONFIDENTIAL INFORMATION
NOTE FOR SOME STUDIES AN ID/LAB NUMBER ONLY WILL BE PROVIDED TO ENSURE SUBJECT ANONYMITY

Participant Details:

Participant Last Name: _______________________ Participant First Name: _______________________

Date of Birth: __________________ Medical Record Number (MRN): __________________
DD/MMM/YYYY

Resection (e.g. surgery/biopsy) Details:

Date of resection: _______________ Time of resection _____:_____am/pm  
             DD/MMM/YYYY
Hospital Surgical Number:  _______________	Clinical History: _________________________________________

Processing and Storage Details:

Date Received in lab: ______________ Time _____:_____am/pm    Tissue Transport conditions: _______________
(e.g. on ice, in formalin, room temp)
Biobank Kit ID: __________________ 	Was the tissue banked?  □ Yes  □ No, reason: _____________________
          (for biospecimen)

	ID on Tube
(e.g. XXXXXXX)
	Specimen Type
(T=tumour ; D=Diseased ; N=Normal)
	Tissue Site/ 
Sub-site
	Process Type
(e.g. frozen; FFPE; OCT; RNA later; xenograft)
	Specimen Size 


(mm x mm x mm)
	Box Location

	
	
	
	
	
	Box Number

(e.g. BB_Box_1)
	Position

(e.g. 1-100)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Date Frozen: _________________ Time Frozen _____:_____ am/pm       Performed by: _______________________
DD/MMM/YYYY             
Notes: __________________________________________________________________	Page ____ of ____
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