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1. Scope

This SOP describes the preparation of all reagents used during specimen processing for culture and identification of Mycobacterium tuberculosis.
2. Definitions and abbreviations

CPC:
cetylpyridinium chloride
MW:
molecular weight
NA:
not applicable
NALC:
N-acetyl L-cysteine 

3. Personnel qualifications

3.1 Medical fitness

NA
3.2 Education and training

Basic education and training must be given on the following topics:

· use, calibration, identification of malfunctions and maintenance of autoclave, balance, pH meter and all equipment used in a media preparation laboratory;
· 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; 

· knowledge of aseptic technique;
· organization of work flow;
· importance of media and reagent quality 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
Reagents should be prepared in small aliquots to avoid reuse of stock solutions.
4.2 Samples
NA

4.3 Equipment and materials

Balance (sensitivity 0.01 g), spoons or spatulas, weighing paper
Autoclave

pH meter
Dispenser device

Appropriate sterile glassware and sufficient sterile screw-cap tubes for dispensing the reagents.
Dark bottles

Refrigerator

General equipment of a media preparation laboratory; (see SOP on Preparation of plain egg based media)

4.4 Reagents and solutions
4.4.1 Reagents for the sodium hydroxide (modified Petroff) method

1. Sodium hydroxide (NaOH) solution, 4%
Sodium hydroxide pellets (analytical grade)
4 g

Distilled water
100 ml

Dissolve NaOH in the distilled water. Aliquot in 2-ml quantities. Sterilize by autoclaving at 121 ºC for 20 minutes.

2. Phosphate buffer, 0.067 mol/litre, pH 6.8

· Stock solution A: disodium phosphate, 0.067 mol/litre
Dissolve 9.47 g of anhydrous Na2HPO4 in 1 litre of distilled water.
· Stock solution B: monopotassium phosphate, 0.067 mol/litre
Dissolve 9.07 g of KH2PO4 in 1 litre of distilled water

Mix 50 ml of solution A and 50 ml of solution B. Use a pH meter to confirm that the correct pH for the buffer is reached. Adjust as necessary, using 10% phosphoric acid or 10% sodium hydroxide.
Aliquot in volumes required for adding to a single centrifugation tube (e.g. 50-ml amounts if 50-ml centrifuge tubes are used), discarding the extra volume. Sterilize by autoclaving at 121 ºC for 20 minutes

Left-over volumes of buffer can then be pooled and sterilized again for further use.
4.4.2 Reagents for the NALC–NaOH method
1. Sodium hydroxide (NaOH), 4%
Sodium hydroxide pellets (analytical grade)
4 g

Distilled water
        100 ml

Dissolve NaOH in the distilled water. Sterilize by autoclaving at 121 ºC for 20 minutes.

2. Trisodium citrate, 2.94%
Trisodium citrate·2H2O, analytical grade
2.94  g
HOC(COONa)(CH2COONa)2·2H2O 

(C6H5Na3O7.2H2O, MW 294.10)

or 
Trisodium citrate anhydrous
2.6 g

(C6H5Na3O7, MW 258.07)
Distilled water 
100 ml

Dissolve trisodium citrate in the distilled water. Sterilize by autoclaving at 121 ºC for 20 minutes.

3. NALC–NaOH solution freshly prepared
Mix equal volumes of solutions 1 and 2. Add 0.5 g N-acetyl L-cysteine (NALC) just before use. Aliquot in 4-ml amounts.

4. Phosphate buffer, 0.067 mol/litre, pH 6.8 
See section 4.4.1 above.
4.4.3 Reagents for the trisodium phosphate method

10% trisodium phosphate

Trisodium phosphate (Na3PO4·12H2O, MW 380.13)  
23 g

Distilled water
100 ml

Aliquot in 4-ml amounts.
4.4.4 Reagents for the 5% oxalic method 

Oxalic acid, 5%
Oxalic acid dehydrate
5 g
(HOOCCOOH·2H2O, MW 126.01)

Distilled water
100 ml

Aliquot in 4-ml amounts. Sterilize by autoclaving at 121 ºC for 20 minutes.
4.4.5 Reagents for the CPC/NaCl method

1% CPC–2% NaCl solution
Cetylpyridinium chloride 
10 g

Sodium chloride
 20 g

Sterile distilled water. 
1000 ml
Distribute in 4-ml aliquots in sterile bottles. CPC solution is self-sterilizing and remains stable if protected from light, extreme heat and evaporation. The stock solution should be stored in dark bottles at room temperature.
4.4.6 Reagents for decontamination using the modified Kudoh  method

Sodium hydroxide (NaOH), 4% 

Sodium hydroxide pellets (analytical grade)
 4 g

Distilled water
100 ml

Dissolve NaOH in the distilled water. Aliquot in 4-ml amounts. Sterilize by autoclaving at 121 ºC for 20 minutes.

4.4.7 Other reagents

1. Saline solution . 
Sodium chloride (NaCl)
 0.9 g

Distilled water
100 ml
Sterilize by autoclaving at 121 °C for 20 minutes.

2. Kirchner medium

Disodium o-phosphate·12H2O
19.0 g

Monopotassium phosphate, anhydrous
2.5 g
Magnesium sulfate.7H2O
0.6 g

Trisodium citrate
2.5 g

Asparagine
5.0 g

Glycerol
20.0 ml

Phenol red, 0.4 %
3.0 ml

Distilled water 
up to 1000 ml

Steam to dissolve. The pH should be 7.4–7.6. Autoclave at 115 °C for 10 minutes. When cool, add 10% of horse serum. Incubate at 37 °C for 24 hours to test sterility.

3. Blood agar plates (chocolate plate)

Nutrient substrate (heart extract and peptones
20.0 g 
Sodium chloride 
5.0 g

Agar 
15.0 g
Note: A nutrient agar base, with the composition given above, is commercially available. Once the bottle is opened, the base may be used up to its expiry date if stored dry, tightly closed and protected from light at 15–25 °C. 

Distilled water 
1000 ml
Autoclave at 121 °C for 15 minutes. Cool to 45–50 °C and add 5–8 % sheep blood. Check that pH is 6.8 ± 0.2 at 25 °C. After adding the blood, heat the culture medium for 10 minutes at 80 °C with gentle swirling until it turns brownish (chocolate colour). Poured blood plates can be stored for a maximum of 3 months at 4 °C. 

4. Skim milk 10%
Prepare skim milk powder at 10% in sterile distilled water. 
Autoclave at 115 °C for 10 minutes.
5. McFarland turbidity standard No.1
The McFarland No.1 standard is the most widely used turbidity standard for the visual comparison of bacterial suspensions. The density of the resulting barium sulfate precipitate is used as a proxy to approximate the colony count of bacterial suspensions. McFarland No.1 is approximately equivalent to 3 x 108 CFU/ml.
Sulfuric acid (H2SO4), 1%

H2SO4

 

1 ml

Distilled water


99 ml
Always add acid to water. 
Barium chloride (BaCl2), 1%

BaCl2



1 g

Distilled water


100 ml

McFarland preparation
Barium chloride solution, 1%
0.1 ml

Sulfuric acid, 1%

9.9 ml

Label the suspension and indicate the last day of use (1 month after preparation).

4.6  Quality control 

Use high-grade reagents, sterile distilled water and a balance that is regularly checked for sensitivity.

New reagent batches used for decontamination procedures can be checked by processing a control tube containing all reagents except specimen, centrifuging it and inoculating a culture medium tube/vial with some of the liquid left in the tube. Growth of organisms would lead to the reagent batch being discarded.
5. Related documents
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