
4% PFA + 2.5% Glutaraldehyde Fixative

1.0 Scope: 4% PFA + 2.5% Glutaraldehyde Fixative is utilized to fix the tissue after e-Phys recordings. 
2.0 Materials: 

2.1. 20% Paraformaldehyde in 5X PBS (RP0036)
2.2. MilliQ water
2.3. 50% Glutaraldehyde (EMS 16310 or equivalent)

3.0 Equipment:

3.1. Stir plate.

3.2. RNase free stir bar.

3.3. Magnetic stir bar remover

3.4. Calibrated pH meter.

3.5. Water bath set at 65ºC.

4.0 Safety

4.1. Gloves.

4.2. Lab coat.

4.3. Eye protection.

4.4. Fume hood.

4.5. Sleeve protectors.
Warning: Personal Protective Equipment (PPE) should always be used while operating this protocol. If you are unsure what PPE you should be using, see your immediate supervisor.
5.0 Output:   

5.1. 4% PFA + 2.5% Glutaraldehyde in PBS
6.0 Reference Documents: 

6.1. RP0036 20% Paraformaldehyde in 5X PBS

6.1.1. https://www.protocols.io/view/20-paraformaldehyde-in-5x-pbs-bg4zjyx6 

6.2. EQ0006 pH Meter Calibration and Usage
6.2.1. To be Published
7.0 Setup:  

7.1. Calibrate pH meter.

7.2. Ensure water bath is set to 65ºC.
8.0 Methodology (record all lot numbers and volumes used in the appropriate reagent prep notebook or InfoPath forms):  

8.1. Prepare 1000 mL of 4% Paraformaldehyde (PFA):

8.1.1. Obtain 200 ml of previously aliquoted 20% PFA in 5X PBS from the -20°C freezer.

8.1.2. Place the 20% PFA in a 65°C water bath for approximately 40 minutes or until all particles have dissolved.
8.1.3. After approximately first 20 minutes of the incubation, swirl the PFA solution to help dissolve any particulate matter, and then continue the remaining 20 minutes of the incubation in a 65°C water bath. 

8.1.4. Confirm that there are no visible particles, then add an RNase-free stir bar and place on a stir plate in a fume hood.

8.1.5. Increase the total volume to 950 mL with MilliQ water.

8.1.6. Begin stirring the solution at a setting of 7 or higher.

8.1.7. Using a calibrated pH meter, adjust the pH to 7.4.

8.1.8. Using the graduation marks on the side of a calibrated container or a graduated cylinder, adjust the total volume to 1000 mL with MilliQ water.

8.1.9. Remove the stir bar using a magnetic stir bar remover.
8.2. Prepare 4% Paraformaldehyde + 2.5% Glutaraldehyde

8.2.1. In a fume hood, add 50% Glutaraldehyde solution to previously prepared 4% Paraformaldehyde (PFA).  
	
	Final Volume
10 mL
	Final Volume
20 mL
	Final Volume
50 mL
	Final Volume

200 mL

	4% PFA in PBS
	9.5 mL
	19 mL
	47.5 mL
	190 mL

	50% Glutaraldehyde
	500 µL
	1 mL
	2.5 mL
	10 mL


Table 1: 4% PFA + 2.5% Glutaraldehyde
9.0 Technical Information:

9.1. QC:

9.1.1. Final solution should have a pH of 7.4.

9.1.2. Final solution should be RNase-free.

9.2. Storage:
9.2.1. Store 4% PFA (with or without Glutaraldehyde) at 4°C.
9.2.2. 4% PFA + 2.5% Glutaraldehyde for patch clamp slice fixation has a shelf life of 8 days when stored at 4°C.
9.2.3. 50% Glutaraldehyde stock solution should be stored at 4°C.

9.3. Information:
9.3.1. 4% paraformaldehyde (PFA) is a cross linking aldehyde-based fixative. Its primary mode of action is to cross link adjacent polypeptides by forming methylene bridges with lysine and arginine residues. Paraformaldehyde is an insoluble white solid, and as such cannot fix tissue. When it is heated gently (in air for vapor fixation, under water for producing formaldehyde-based fixatives) it undergoes thermal decomposition to produce formaldehyde gas. If heated under water this gas immediately dissolves forming an aqueous solution of formaldehyde. 

10.0 Take Down:  

10.1. Dispose unused reagent in the designated PFA waste barrel

10.2. Dispose of the empty container in any garbage can.

11.0 Disposal:  

11.1. All waste container/Tecan reservoirs containing 4% PFA solution (with or without Glutaraldehyde) must be emptied into the PFA waste barrel daily.  
11.2. Full PFA waste barrels are disposed of off-site by contracted waste management.
