Module 4

Preparation of solid media for culture and DST

	Purpose
	To provide participants with an understanding of, and the proper skills to prepare, the different media required for mycobacterial culture and DST.

	Prerequisite

modules
	Module 3

	Module time
	50 minutes + 40 minutes for exercises.

	Learning objectives
	At the end of the module, participants will be able to:

· recognize the different media for mycobacterial culture and explain their advantages/disadvantages;

· prepare all the reagents, including drug solutions, for preparation of media for culture and DST;
· prepare and dispense the culture media;

· use the inspissator for coagulation;

· check the quality of tubes at the end of the process and store the tubes properly;

· perform the sterility check.


Module overview

	Step
	Time
	Activity/method
	Content
	Resources needed

	1
	3 min
	Presentation 
	Introduction to module
	Slides 1–3

	2
	3 min
	Presentation 
	Culture media
	Slides 4 and 5

	3
	4 min
	Presentation
	Egg-based media
	Slides 6–8

	4
	4 min
	Presentation 
	Liquid media
	Slides 9–12

	5
	16 min
	Presentation
	Media preparation (culture, egg-based)
	Slides 13–26

	6
	13 min
	Presentation
	Media preparation (selective and DST media)
	Slides 27–36

	7
	2 min
	Presentation 
	Quality of media
	Slide 37



	8
	2 min
	Discussion
	True/false exercise
	Slide 38

	9
	2 min
	Presentation 
	Take-home messages
	Slide 39

	10
	1 min
	Self-evaluation
	Self-assessment
	Slide 40

	11
	40 min
	Presentation and discussion
	Exercise
	Slides 1–8


Materials and equipment checklist

· PowerPoint slides

· Overhead projector or computer with LCD projector

· Media

· Flipchart

· Samples of poor-quality and good-quality media

Teaching guide
	Slide number
	Teaching points

	1
	Module 4: Preparation of solid media for culture and DST

DISPLAY this slide before you begin the module.  Make sure that participants are aware of the transition into a new module.

	2
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	Learning objectives
STATE the objectives on the slide.

	3

Flipchart 
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	Content outline

WRITE the content outline on a flipchart before starting this module.  

REFER to the flipchart frequently so that participants are sure where they are in the module.

EXPLAIN that the topics listed are those that will be covered in this module.

	4


	Culture media

EXPLAIN that mycobacteria grow only on special media.

STATE the classification of media.

	5


	Culture media

STATE the points on the slide, HIGHLIGHTING that solid media come closest to these ideals, but that each has advantages and disadvantages that will be explained in the next few slides.

REMIND participants that, when liquid media are used, solid media should also be inoculated.

	6
	Egg-based media: advantages

STATE the points on the slide. 

STRESS that, if there is a partial contamination, the culture is not completely lost, but that this is not the case for liquid media.

	7
	Egg-based media: disadvantages

STATE the points on the slide.

	8
	Specificities of egg-based media

EXPLAIN that each egg-based medium has its own specificities.

STATE the specificities on the slide.

	9
	Liquid media

STATE that there are commercially available liquid media, which are the basis of automated systems.

	10
	Liquid media: advantages

EXPLAIN that liquid media shorten the recovery time. It has been recommended that both egg-based and liquid media be used for non-repeatable specimens (cerebrospinal fluid and biopsy). This approach increases sensitivity, but also increases the cost of TB diagnosis.

	11
	Liquid media: disadvantages

STATE the points on the slide.

ADD that liquid media are more prone to contamination and can be easily spilt (a biosafety issue). Their use increases the cost of TB diagnosis.

	12
	Solid vs. liquid media

EXPLAIN each point on this table, which compares solid and liquid media:

· Cost: HIGHLIGHT that liquid media are more expensive than solid media.

· Contamination: UNDERLINE that liquid media are more prone to contamination than solid and must be handled under sterile conditions – which increases cost. ADD that a solid culture with a partial contamination can be retained until the end of incubation time and does not preclude the growth of M. tuberculosis, but that this is not the case with a liquid culture, which is lost.

· Semiquantitative results: EXPLAIN that solid media allow a semiquantitative reporting of results, while liquid media do not.

· Morphology: STATE that the morphology of colonies can be observed on solid media, which helps with presumptive identification of the suspected M. tuberculosis colonies; this is not possible with liquid culture.

· Biohazard: HIGHLIGHT that liquid media pose safety problems, as opening the tubes may generate highly infectious droplets.

· Use as the only medium for recovery of mycobacteria: STATE that, while it is possible to use a solid medium alone for culture, this is not true of liquid media: if culture is  performed liquid media, solid media must also be inoculated.
· Isolation time: EXPLAIN that use of liquid media can shorten the isolation time, while it requires 3 weeks (on average) to obtain a positive culture on solid media. 

	13
	Plain egg-based media preparation

DISPLAY this slide before you begin the next part of the presentation. Make sure that participants are aware of the transition into a new part of the module.

ASK participants whether they have any questions.

ANSWER any question participants may have.

EXPLAIN that media can be purchased ready-to-use or prepared in the laboratory. They can also be prepared at the central level and distributed to peripheral laboratories.

	14
	Media preparation room

EXPLAIN that, if media are made in the laboratory, a dedicated, clean room must be available.

STRESS that the media preparation room is outside the path followed by specimens and “dirty” items. It is the sterile part of the laboratory.

	15
	General precautions

EXPLAIN the most important precautions to be followed if media are made in the laboratory by STATING the points on the slide.

1. Keep the environment as clean as possible. ADD that the work surface should be cleaned with a suitable disinfectant (e.g. 70% ethanol) before sterile reagents and media are dispensed. The floor should be cleaned with a wet mop to limit dust.

2. Use sterile glassware and equipment 

3. Use reagent-grade chemicals and reagents unless otherwise specified.

4. Check the temperature of inspissators and hot-air ovens.

5. Follow strict antiseptic techniques when preparing media, e.g. flaming flasks and tubes.

6. Clean and disinfect shells before breaking eggs.

7. Do not overheat the media during inspissation.

8. Do not leave prepared media exposed to light.

9. Do not skimp on the volume of medium.

	16
	Choice of glassware

LIST the characteristics of the glass tubes to be used for the laboratory-prepared solid media.
Discuss with the participants which plugs/caps are appropriate: ADD that cotton wool plugs have two disadvantages: the smouldering of the burned cotton caused by flaming may consume part of the oxygen in the tube, and the products in the singed cotton wool may inhibit the growth of tubercle bacilli. Moreover, most fungal contaminations are caused by cotton wool plugs. 

REMIND participants of other bottles that may be suitable.

	17
	Cleaning of glassware

EXPLAIN that, to prevent contamination of media and possible inhibitory effects on mycobacterial growth, glassware should be cleaned with maximum care and repeatedly rinsed to remove any residual detergent 

	18
	Egg-based media

STATE that all egg-based media can be prepared using the same procedure and the same precautions – it is only the mineral salt solution that varies from one medium to another.

STATE that the mineral salt solutions and the 2% malachite green solution are commercially available.

	19
	Egg-based media composition

DISPLAY the slide showing the different composition of the egg-based media.

	20
	Egg preparation

STRESS the importance of the three passages shown in the pictures in the slides related to the egg preparation.

ADD that it is important to thoroughly clean the eggs. Before being added to the mineral salt solution, eggs are filtered through a sterile fabric. 

	21
	Media preparation

EXPLAIN that, if malachite green is prepared in the laboratory rather than purchased ready-to-use, it should be filtered before being added to the eggs.

ADD that the solution should be distributed in the tubes and coagulated in the inspissator within 15 minutes to avoid sedimentation of the heavier ingredients.

	22
	Coagulation of medium
HIGHLIGHT the crucial points of coagulation of media by STATING the points on the slide.

POINT OUT that, since the medium has been prepared with sterile precautions, the heating at 80–85 °C is to solidify the medium, not to sterilize it.

	23
	Pay attention!

STATE the important points on the slide

	24
	Quality control and storage

STATE that a sterility check should be performed on each batch of laboratory-prepared media. The whole media batch, or a representative sample of culture bottles, should be incubated at  35–37 °C for 48 hours. If contaminants grow, the whole procedure should be reviewed to identify and resolve the problems.

STATE the points on the slide regarding storage of media.

STATE that, if media are purchased ready-to-use, it is important to check the expiry date; media with the earliest expiry date should be used first.

	25
	Media log-sheet – first part

EXPLAIN that, if media are made in the laboratory, the log-sheet shown on the slide should be filled in for each batch.

EXPLAIN all the entries to be filled in.

	26
	Media log-sheet – second part

EXPLAIN all the entries to be filled in.

	27
	Preparation of selective and DST media

DISPLAY this slide before you begin the next part of the module. MAKE SURE that participants are aware of the transition into a new part of the module.

ASK participants whether they have any questions.

ANSWER any question participants may have.

EXPLAIN that selective and DST media can be purchased ready-to-use or prepared in the laboratory.

	28
	Selective media

EXPLAIN the use of selective media, by STATING that LJ with pyruvate and without glycerol promotes the growth of M. bovis, while M. tuberculosis does not grow on LJ containing PNB.

ADD that the procedure for preparation of culture media already described should be followed; the selected substances (in proper dilutions should be added to the complete media before distributing it in tubes and inspissating. 

	29
	Mass concentrations for drugs and critical concentration

EXPLAIN that the table shows the mass concentration of the four first-line drugs for DST and the critical concentration to be tested. EXPLAIN that the critical concentration is the concentration of drug that inhibits the growth of susceptible strains but not the growth of resistant strains.

READ the critical concentration for each drug.

ADD that, when preparing the drug solution to be used in the preparation of drug-containing media, pure compound should be used and not the drug for treatment. All the drugs should be dissolved in sterile distilled water, except for rifampicin which should be dissolved in DMSO. (However, if the sodium salt of rifampicin is used, it should be dissolved in distilled water.)

	30
	Procedure

STATE that the procedure for preparing DST media is essentially the same as that for culture media. The only difference is the addition of the appropriate drug solution to the complete media before distributing in tubes and inspissating.

	31
	Drugs

EXPLAIN that the concentration of drug in the medium is crucial to obtain a reliable DST result. STRESS that pure drug compounds should be used since they cannot be obtained from the drugs used for treatment. 

ADD that the potency of the compound declared by the manufacturer must be taken into account in order to achieve the correct concentration of active drug in the medium. For example, if the declared potency of the compound is 786 mg/g, the amount to be weighed to obtain 1 g of active drug is1/0.786 = 1.27226 g.

	32
	Preparation

EXPLAIN that there are two methods for adding drug solutions to the basic culture medium. The first one adds 1% drug solutions, the other 10% drug solutions. ADD that this means a different volume is added to the basic culture medium, hence the need to adjust the volume of water to maintain the same concentrations.

EXPLAIN that the second method makes it easier to homogenize the drug into the egg mass in a volumetric flask –much greater care is needed for this when the volume of drug solution is just 1%.

	33
	Method 1

EXPLAIN that the basic culture medium is prepared as described for plain LJ.

READ the different isoniazid solutions to be prepared.

EXPLAIN the use of the table SAYING that, to prepare the media with the concentration to be tested (0.2), 2 ml of Solution II should be added to 198 ml of the basic medium.

HIGHLIGHT that the first dilution of each drug can be stored in – 70 °C  freezer for subsequent use.
ADD that a similar table for each drug is included in the participants’ manual.

	34
	Method 2

EXPLAIN that the volume of drug solution to be added is high (162 ml) and that this volume should be subtracted from he volume of water used for preparing the mineral salt solution.

	35
	Method 2

READ the different isoniazid solutions to be prepared.

EXPLAIN the use of the table SAYING that, to prepare the media with the concentration to be tested (0.2), 20 ml of Solution II should be added to 180 ml of the basic medium.

ADD that a similar table for each drug is included in the participants’ manual.

	36
	Quality control – DST

Read and comment on the points on the slide.

	37
	Poor-quality media

REMIND participants that good-quality media are critical for obtaining reliable results .

STATE that, if media are made in the laboratory, the points listed in the slide should be checked.

Media should be discarded if they have the following features:

· bubbles (problems in the coagulation process);

· non-homogeneous dye (non-homogeneous melting);

· discolouration (problems in the coagulation process);

· contamination (problems in sterilization and/or during the procedure);

· ≥8 weeks old (expired, may give false-negative results);

· not properly stored (may give false-negative results).

	38

Discussion
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	True and false exercise
Participants should be provided with two cards (green and red) which they should use to state whether the messages are true (green) or false (red).

True: 1, 3

False: 2

	39
	Module review: take-home messages         

ANSWER any questions the participants may have.

	40
	Self-assessment
ASK the participants to answer the questions on the slide.

ANSWER any questions the participants may have.


Exercise

Materials and equipment checklist

· PowerPoint slides or transparencies

· Overhead projector or computer with LCD projector

· Flipchart

	Slide number
	Teaching points

	1
	Module 4: Preparation of solid media for culture and DST

DISPLAY this slide before you begin the exercise. Make sure that participants are aware of the transition into the exercise.

	2
	Good- and poor-quality media

DISPLAY the slide and ASK participants whether the media shown are of poor quality or good quality.

ASK them the reasons for their answer.

	3

Flipchart
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	Explain possible reasons for poor quality of media

DISPLAY this slide and ask participants to list the features of poor-quality media and their possible causes.

WRITE participants’ answers on the flipchart and then DISPLAY the next slide with the answers.

	4
	Answers

DISPLAY this slide and READ the points.

	5
	Scenario 1

READ the scenario on the slide and ASK participants to DISCUSS the possible reasons and remedies.

	6
	Scenario 2

READ the scenario on the slide and ASK participants to DISCUSS the possible reasons and remedies.

	7
	Scenario 3

READ the scenario on the slide and ASK participants to DISCUSS the possible reasons and remedies.

	8
	Scenario 4

READ the scenario on the slide and ASK participants to DISCUSS the possible reasons and remedies.



