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Purpose

This SOP describes the processing of tissue.
Responsibility

It is the responsibility of the research personnel carrying out this procedure to ensure that all steps are completed both completely and safely.

Supplies:
Liquid nitrogen in appropriate LN2 transport carrier or dry shipper
Styrofoam container containing dry ice and aluminum plate for stability 

Tissue Tec OCT at room temperature 

Tissue OCT molds
Labeled vials or containers pre-filled with appropriate volume of 10% buffered formalin (ambient temperature) 
Biopsy nylon bags
Racks for cryovials 
Forceps 
Alcohol pads
Sharpie permanent marker or pencil 
RNAlater (Ambion-Applied Biosystems) 

Sterile labeled vials or containers pre-filled with appropriate volume of RNAlater (ambient temperature) 

Sharps Biohazardous waste container 
Tissue Collection Form (#2008-22a-b)
Personal Protective Equipment:
Safety glasses or face shield 

Disposable latex or nitrile gloves 

Clean laboratory coat 

Freezer gloves
Before Collection:

1. Check SIS surgical schedule and identify consented cases. If possible cases are not consented; ask physician’s permission to attempt to consent. Print daily surgical schedule for reference.

2. Make sure the Tissue Bank has a copy of the consent form!

3. Scan consent form into Scan Snap.

4. E-mail surgeon with a reminder of which cases of his/hers are consented tissue bank cases.

5. E-mail Pathologist on call for frozen sections and let them know which cases are tissue bank cases.

6. Call into O.R with a reminder to page me 860-825-0958 when the tissue comes out of the O.R.

7. Fill small liquid nitrogen dewar (or use dry shipper), make sure there is enough dry ice in the Styrofoam container (located in - 80 o C freezer) for OCT collection.

8. When paged, call into O.R. and confirm, then proceed to the path room. Bring tool box with supplies, OCT container, and liquid nitrogen container.

Tissue Collection:
Tissues will be transferred from the operating room to the surgical pathologist who will

determine whether any tissue is available for submission to the tissue bank. The

diagnostic process cannot be compromised. No tissue will be submitted to the research

tissue bank until the pathologist determines that adequate tissue for all diagnostic studies

has been secured. No tissue can be taken if it compromises the patient’s care. If

necessary, remnant tissue stored in the Tissue Bank must be made available to Pathology

for diagnostic purposes.
Treat all specimens as potentially infectious.
Ideally, all tissue must be snap frozen within 30 minutes after removal from the patient. The time between arrival in the Pathology room and the time the sample is processed should be recorded in the tissue bank database. 
Ensure that the liquid nitrogen transport vessel is accessible, but is secure against accidental spillage. 

It is imperative that the OR be reminded not to submerge the specimen in formalin.

In order to minimize changes secondary to autolysis, specimens should be processed as quickly as possible after transport to the pathology receiving room. 
If possible, collect 2 pieces in sterile cryovials and place in liquid nitrogen dewar, 1 OCT embedded piece (place in Styrofoam container with dry ice) and 1 in cryovial pre-filled with 10% buffered formalin. Ideally, pieces should be approximately 0.5 cm. 

Fill out tissue acquisition form, especially time between arrival in Path room and processing in Path room, medical record #, patient name, DOB, surgery date, surgeon, procedure, specimen source. On back of form, document how many samples, sample source, whether tumor or normal and format (LN2, OCT or FFPE).


Flash Freezing  

While awaiting arrival of the tissue from the OR, arrange cryovials on a tray in a manner that will allow for easy differentiation of those intended for tumor tissue vs. those for normal tissue.
Forceps should be washed with 70% alcohol in between handling of tumor and normal tissue and different tissue sites to avoid cross-contamination. 

Samples should not exceed 0.5 cm on one dimension, as larger sizes may impair freezing or perfusion rates. Size ranges from 0.3 cm to 0.5 cm are optimal. 

The sample (s) should be placed in a labeled cryovial (Sterile, RNAse and DNAse free: Genemate by ISC Bioexpress #T-2870-2) and immersed in liquid nitrogen contained in the dewar immediately.
Safety Precautions
Liquid nitrogen is very cold (-196 o  C) and can quickly freeze the skin. Only people trained in the safe handling should be allowed use liquid nitrogen.

Users must first read the relevant Material Safety Data Sheet for liquid nitrogen.

Personal protective equipment must be worn, including protective gloves specifically designed for cryogenic handling, a closed lab coat, a face shield, and shoes when working with liquid nitrogen.

Pour liquid nitrogen slowly and carefully to minimize splashing and rapid cooling of the receiving container. Never overfill containers.

Use tongs when placing in or removing items from liquid nitrogen.

Use dip sticks to check liquid depth in dewars. Do not use fingers.

The area for use should be well ventilated.

Oxygen sensors and alarms should be put in place to detect a drop in ambient oxygen if a spill occurs.
OCT Embedding
While awaiting arrival of the tissue from the OR, arrange cryomolds on a tray in a manner that will allow for easy differentiation of those intended for tumor tissue vs. those for normal tissue.
Put 2 drops of OCT into a plastic cryomolds. Place tissue on top in correct orientation for cutting. Carefully pour OCT on top of tissue, being careful to avoid bubbles until none of the tissue remains exposed. Place the mold on top of the aluminum plate on the dry ice for rapid freezing.

Formalin Fixation

Place tissue in prelabelled vials containing 1.8 mls 10% buffered formalin.

Safety Precautions
Formaldehyde, also called formalin, is a clear, colorless solution that readily vaporizes and has a pungent odor. It is the most commonly used fixative in pathology. It is toxic by inhalation and if swallowed, and causes irritation to eyes, the respiratory system, and to skin. Exposure to formalin poses a cancer risk, and repeated or prolonged exposure increases this risk. Precautions should be taken to avoid inhalation, and contact with skin and other body surfaces. 

Protective personal equipment should always be used while working with formalin, including disposable gloves, face shields, protective covered shoes, and protective laboratory coat. Avoid contamination of street clothes. 

Adequate ventilation is mandatory while using formalin. Avoid breathing the vapors. 

Formalin is flammable. Avoid all sources of heat, sparks, or flame while working with formalin. 

Remove disposable gloves and wash hands prior to leaving the pathology receiving room and after working with formalin-fixed tissue. Do not eat, drink, apply cosmetics, or engage in any other behavior that could result in self-contamination while working with formalin. 

Users must read MSDS for additional information on use of formalin. Keep MSDS posted in an accessible area of the laboratory. 

RNAlater 

Tissue stored in RNAlater is kept overnight at 2o -8o C (minimum of 12 hrs.). Tissue stored in RNAlater can be stored at 2o -8o or -80o C for the 2 week hold period if necessary (Mod Pathol 2001; 14(2):116-128. (NCI protocol for Breast & Colon Cancer Family Registry) This method is also used at the Peter MacCallum Cancer Institute Biorepository and recommended by the International Network of Biological Resource Centers for Cancer Research Recommendations on Common Minimal Technical Standards 2006.
Set up supplies in the pathology receiving room before the tissue arrives from the OR. 

Efforts must be made to expedite the transfer of harvested tissue to the sterile pre-filled containers of RNAlater as quickly as possible after harvest. 

It is imperative that height and width of the specimen not exceed 0.5 x 0.5 cm, as this tissue perfusion of the RNA stabilizing reagent is significantly impaired in larger specimens. However, specimens can exceed 0.5 cm in length. 

Using sterile forceps, place the tissue into the tube containing the RNAlater, and ensure that the specimen is completely submerged. Use a separate forceps for each specimen to avoid cross contamination. 

As specific and non-specific RNA degradation begins immediately after tissue harvest, prompt transfer of fresh specimens into an RNA stabilizing reagent is helpful to minimize changes in gene expression, and ensure accurate quantitative analysis of gene expression. 

Place the tube into a rack to keep it upright. 

Properly dispose of all biohazardous waste and all other waste before leaving the pathology receiving room. 

During transport to the lab, keep the tubes in an upright position into order to keep specimens submerged. Even transient exposure of the specimens to air can result in degradation. 

Incubate the specimens in the RNAlater reagent overnight at 2-8o C. 

Note:

Store RNAlater at room temperature. If any precipitation is seen, heat it to 37o C and agitate to redissolve. RNAlater can safely be discarded down the sink and flushed with water. 

After incubation in RNAlater at 4o C overnight, the following options are available until processing can begin:

Samples can remain in solution at room temperature for up to 1 week without compromising quality.

Samples can remain in solution at 4o C for up to 1 month.

Samples can remain in solution at -20o C for several months (RNAlater will not freeze.

After a minimum of 12 hours of refrigeration, transfer the specimen using a sterile forceps to a sterile labeled cryovial. This procedure should be done in a biological hood under sterile conditions using protective personal equipment. 

Specimens are transferred to a liquid nitrogen freezer or a mechanical -80 C freezer for long-term storage. 

Specimens intended for formalin fixation should be processed after the completion of other fresh tissue procedures, such as flash freezing, embedding in OCT compound, and submersion in RNA stabilizing reagent. 

Properly dispose of all biohazardous waste and all other waste before leaving the pathology receiving room. 

The tissue should be fixed at room temperature for a minimum of 24 hours, at which point the tissue can be transferred to 70% alcohol. Formalin should not be discarded down the drain. Refer to the chemical disposal plan at your institution for appropriate method of disposal. 
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