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1. Scope

This SOP describes the preparation of all reagents used for microscopy purposes in a TB diagnostic laboratory.
2. Definitions and abbreviations
NA: not applicable
3. Personnel qualifications 

3.1 Medical fitness
NA
3.2 Education and training

Education and training must be given on the following topics:

· the use, calibration identification of malfunctions and maintenance of autoclave, balance and all equipment used in a media kitchen;

· prevention of incidents and steps to be taken by workers in the case of incidents (biohazard incidents, chemical, electrical and fire hazards);

· good laboratory practice;

· aseptic technique;

· organization of work flow:

· importance of the quality of media and reagents for laboratory results and patient management.

The training shall be:

· given before a staff member takes up his/her post;
· strictly supervised; 
· adapted to take account of new or changed conditions; and

· repeated periodically, preferably every year.
4. Procedure

4.1 Principle

Batches of reagents should be prepared in adequate volumes according to laboratory needs, especially if batches are to be sent to peripheral laboratories.
4.2 Samples
NA
4.3 Equipment and materials

Balance, with a sensitivity of 0.1 g

Brushes to clean bottles before reuse

Containers for the newly prepared stains (dark amber glass bottles or plastic bottles)

Distilled or purified water

Flasks (conical or flat-bottomed), capacity at least 1 litre
Filter papers, large (appropriate size for funnels)
Funnels, large, for filling bottles

Labels for bottles

Stirring plate, heated, and magnetic stirrers

Chemicals, see below
4.4 Reagents and solutions
4.4.1 For Ziehl–Neelsen staining

Note:  The reagent formulations given below are those currently recommended, and differ from earlier guidelines in the higher fuchsin but lower methylene blue concentrations, which result in stronger red bacilli on a weak blue background, with generally better contrast and visibility. However, the preparation of staining solutions and/or (if staining solutions are provided centrally) method used or recommended by the NTP should be described here, if different. Quantities have to be adjusted to local needs, assuming that 1 slide needs 5 ml of each solution used for staining procedure.

Carbol-fuchsin staining solution

Basic fuchsin





10.0 g

certified grade

Alcohol (denatured ethanol or methanol)

100.0 ml
technical grade Phenol






50.0 g

analytical grade

Distilled or purified water to a total volume of
1000.0 ml


Add the alcohol to the phenol in a 1-litre conical flask and mix gently until dissolved. Add about 100 ml of distilled water and mix. Add the basic fuchsin powder and mix until completely dissolved. If this is difficult, add about 50 ml of the water, mixing again. Once the fuchsin is completely dissolved, add the remaining water to make up to a total volume of 1 litre. If available, leave the complete mixture on a magnetic stirrer mixing for a few hours.  

Label the bottle:"1% carbol-fuchsin", add the date of preparation and sign with initials. The date the bottle is first opened must be written on the label. Solutions should be kept in the dark or in dark-coloured bottles, and must be used within 12 months.

Acid decolourizing solution

Sulfuric acid (concentrated) 



250.0 ml
technical grade

Distilled water





750.0 ml
Prepare in a conical flask of borosilicate glass quality and of 2–3 litre capacity. Pour in all the water (as cold as possible), then add the acid slowly, pouring it down the sides of the flask. Stop regularly and keep swirling the flask to allow it to cool; if it becomes too hot, interrupt the procedure for a longer period or cool the flask under running cold water (being very careful to prevent tap-water splashing into the flask.
Warning: Sulfuric acid must be added to water – NEVER ADD WATER TO ACID.  Always wear safety glasses/goggles and gloves, in addition to laboratory coats/gowns, when handling strong acids.

Label the bottle "25% H2SO4", add the date of preparation and sign with initials. The date the bottle is first opened must be written on the label. This solution may be kept indefinitely.

An alternative decolourizing solution consisting of hydrochloric acid and alcohol is also used in some national guidelines:

Hydrochloric acid (concentrated) 


30.0 ml
     technical grade

Alcohol (e.g. 96% ethanol)



970.0 ml
     technical grade

Use a 1-litre flask  and slowly pour hydrochloric acid into alcohol. 

Label the bottle "3% acid–alcohol", add the date of preparation and sign with initials. The date the bottle is first opened must be written on the label. This solution may be kept indefinitely.

Methylene blue counterstaining solution 

Methylene blue




1.0 g

       certified grade

Distilled water


    


1000.0 ml

         
Label the bottle "0.1% methylene blue", add the date of preparation and sign with initials. The date the bottle is first opened must be written on the label. Solutions should be kept in the dark or in dark-coloured bottles, and must be used within 12 months.

Note: For colour-blind workers, the use picric acid solution (7 g/litre in water) which yields a yellow background is recommended.
4.4.2 For fluorescence microscopy with auramine staining

Stain solution

 Auramine




             1.0 g

       certified grade


 Alcohol (denatured ethanol or methanol) 

 100.0 ml 
       technical grade


 Phenol crystals




   30.0 g
       analytical grade
 Distilled or purified water

            
 870.0 ml

If liquefied phenol is to be used, adjust quantity as volume indicated by the manufacturer. First dissolve auramine in ethanol, then phenol crystals with water and mix both solutions. Mix only amounts that can be consumed within a few weeks, since the working solution is not stable in the long term, although the stock solution (1% auramine in alcohol) can be kept for longer (3 months). Thorough mixing for about one hour on a magnetic stirring plate is recommended, but the solution should not be heated.

Label the bottle "0.1% auramine", add the date and sign with initials. The date the bottle is first opened must be written on the label. Stock and working solutions must be kept in dark bottles in the dark, and working solutions should be used within 1 month. 

Decolorizing solution

Hydrochloric acid




5  ml 

technical grade
70% ethanol





1000 ml

Use a 1-litre flask  and slowly pour hydrochloric acid into alcohol.

Label the bottle "0.5% acid–alcohol", add the date and sign with initials. The date the bottle is first opened must be written on the label. This solution may be kept indefinitely.

Counterstaining solution: permanganate (preferred for LED microscopes)
Potassium permanganate



5.0 g

certified grade
Distilled water



          

1000.0 ml
Label the bottle "0.5% potassium permanganate", add the date and sign with initials. The date the bottle is first opened must be written on the label. Solution should be used within 6 months.
Counterstaining solution: blue ink (alternative to permanganate)

Blue ink


      
     
 
100.0 ml
Phenol






5.0 g

analytical grade
Distilled water





900.0 ml
Label the bottle "10% blue ink", add the date and sign with initials. The date the bottle is first opened must be written on the label. Solution should be used within 6 months. 

4.5 Detailed instructions

NA
4.6 Reading, interpretation, recording and reporting 
NA

4.7 Quality control 

See SOPs on Ziehl-Neelsen and auramine staining procedures for internal quality control of newly prepared batches of reagents for microscopy. Quality control must be performed by microscopists.
4.8 Storage

Storage conditions for each reagent are specified in section 4.4 above.
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Log-sheets: preparation of stains for microscopy
	Ziehl-Neelsen method
	Quantity of reagent
	Volume prepared
	Date
	Signature

	Basic fuchsin
	10 g
	
	
	

	Alcohol
	100 ml
	
	
	

	Phenol crystals
	50 g
	
	
	

	Distilled water
	1000 ml
	
	
	

	Carbol-fuchsin 1%
	
	1 litre
	
	

	Sulfuric acid
	250 ml
	
	
	

	Distilled water
	750 ml
	
	
	

	H2SO4 25%
	
	1 litre
	
	

	Methylene blue
	1 g
	
	
	

	Distilled water
	1000 ml
	
	
	

	Methylene blue 0.1%
	
	1 litre
	
	


	Auramine method
	Quantity of reagent
	Volume prepared
	Date
	Signature

	Auramine
	1.0 g
	
	
	

	Ethanol
	100 ml
	
	
	

	Phenol
	30.0 g
	
	
	

	Distilled water
	1000 ml
	
	
	

	Auramine 0.1%
	
	1 litre
	
	

	Hydrochloric acid
	5 ml
	
	
	

	Ethanol
	1000 ml
	
	
	

	0.5% acid–alcohol
	
	1 litre
	
	

	Potassium permanganate
	5 g
	
	
	

	Distilled water
	1000 ml
	
	
	

	Counterstaining
	
	1 litre
	
	



















































































