Module 2

Safety precautions for AFB culture and DST of M. tuberculosis
	Purpose
	To provide participants with an understanding of safe handling techniques and precautions while performing AFB culture and DST of Mycobacterium tuberculosis.

	Prerequisite modules
	None

	Module time
	1 hour

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

· explain airborne transmission of TB;
· adhere to safe practice;
· explain the biosafety levels of laboratories for TB activities;
· work safely in biological safety cabinets;
· use adequate personal protective equipment;
· use appropriate disinfectants in any circumstances;
· cope with accidents in the TB laboratory;
· handle chemicals safely in the laboratory.


Module overview
	Step
	Time
	Activity/method
	Content
	Resources needed

	Pre-lesson exercise and discussion: Common unsafe behaviours in the laboratory
	Flipchart

	1
	2 min
	Presentation 
	Introduction to module
	Slides 1–3

	2
	3 min
	Presentation and discussion
	Transmission of TB
	Slide 4–6

	3
	3 min
	Presentation and discussion
	Procedural hazards and  risk of laboratory-acquired TB
	Slides 7–10

	4
	5 min
	Presentation
	BSC: critical equipment 
	Slides 11–15

	5
	4 min
	Presentation
	Laboratory arrangement
	Slides 16–20

	6
	4 min
	Presentation
	Good practice
	Slides 21–24

	7
	7 min
	Presentation and demonstration
	Personal protective equipment
	Slides 25–32

	8
	3 min
	Presentation
	Disinfectants
	Slides 33–35

	9
	1 min
	Presentation
	Waste disposal
	Slide 36

	10
	2 min
	Presentation
	Coping with accidents
	Slides 37–40

	11
	1 min
	Presentation
	Chemical safety
	Slides 41–43

	12
	2 min
	Discussions
	True/false exercise
	Slide 44

	13
	2 min
	Presentation
	Take-home messages
	Slide 45

	14
	1 min
	Self-evaluation
	Self-assessment
	Slide 46

	15
	15 min
	Presentation and discussion
	Exercise 1
	Exercise 1

Slides 1–13

	16
	5 min
	Presentation and discussion
	Exercise 2
	Exercise 2: 

Slides 1–4


Materials and equipment checklist
· PowerPoint slides

· Overhead projector or computer with LCD projector
· Flipchart
· N95/FFP2 mask for demonstration

Teaching guide

EXPLAIN  that biosafety in the laboratory Is essential to protect workers against exposure to infectious aerosols

 ASK participants to think of unsafe behaviours common during their work in the laboratory and ask them WHY these behaviours are dangerous.

WRITE the points on the flipchart. Use the list to facilitate a discussion, allowing participants to say why these behaviours are dangerous:

General safety

· Eating, drinking or smoking in the laboratory

· Sucking fingers, pens or pencils

· Mouth-pipetting

· Handling of strong acids or bases 

Aerosol control

For each of the following, let participants describe the hazardous and safe practice:

· Flaming slides

· Pouring liquids

· Centrifugation of liquids

· Opening liquid culture media

· Flaming the loop

	Slide number
	Teaching points

	1
	Module 2: Safety precautions for AFB culture and DST of  M. tuberculosis
DISPLAY this slide before you begin the module. Make sure that participants are aware of the transition into a new module.

	2
[image: image1.wmf]
	Learning objectives
STATE the objectives on the slide.

	3

Flipchart 
[image: image2.wmf]
	Content outline

WRITE the content outline on a flipchart before beginning 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
	Transmission of tuberculosis

STATE the message on the slide.

	5

Discussion
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	Aerosol formation: spread of droplets

EXPLAIN that many infectious particles can be produced when a person coughs or sneezes.  Coughing is the most effective means of spreading droplet nuclei.

ASK participants which health care workers are at high risk for TB infection.  

	6

1. 
	Specimens must be collected outside the laboratory

EXPLAIN why it is important to NOT stand in front of someone during collection of sputum and why sputum must be collected outside the laboratory for infection control purposes.  

	7
	Biohazards in the laboratory: be aware!

STATE the biohazards that may be encountered by laboratory staff while performing AFB culture and DST of M. tuberculosis.

EXPLAIN that the picture on the slide illustrates aerosol production due to the expulsion of the last drop from a pipette.

	8

Discussion
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	Importance of laboratory safety
ASK participants to express concerns about laboratory-acquired infection.

EMPHASIZE that these infections can be prevented through good laboratory practice using appropriate equipment in laboratories of adequate biosafety level (BSL) (described below).

	9
	Risk of occupational TB
The slide refers to one of the few published surveys on occupational TB risk. 

STATE that very few surveys are concerned with TB laboratory activities.

EMPHASIZE the conclusions of the survey – the higher risk is associated with handling large quantities of TB bacilli, as in DST.

	10

Customization
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	Medical fitness of laboratory staff

ADAPT the slide to the national policy for medical surveillance of laboratory staff.

EMPHASIZE the importance of education about TB symptoms.

	11
	Biological safety cabinet

STATE the points on the slide.

	12
	HEPA filter

EXPLAIN the HEPA filter, which is an essential component of a BSC.

EMPHASIZE that regular checks of the performance of the HEPA filter and regular maintenance of the BSC are critical for protection of laboratory workers in culture/DST laboratories.

	13
	Work in a BSC

EXPLAIN that three areas are essential for rigorous organization of work within the BSC. Because the bench is small and the work surface limited, failure to organize three work areas can easily lead to contamination of the material.

	14

Discussion
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	Work in a BSC

STATE the points on the slide.
ASK participants to imitate careful movements within a BSC.

ASK participants to describe how they can organize their work in the BSC to minimize moves.

REFER to Module 3 where use and maintenance of a BSC will be thoroughly explained.

	15
	Is flame allowed in the BSC?
EMPHASIZE that  a permanent source of heat will generate air turbulence and modify the airflow in the BSC, which may become more hazardous than protective as a consequence. A continuous flame may also damage the HEPA filter.

	16
	Biosafety levels

LIST the minimum requirements recommended by WHO for BSL2 and BSL3.

Using the table, EMPHASIZE the differences between the two levels.

	17
	WHO recommendations for BSL2 (specimen processing for TB cultures)
STATE that BSL2 is based mainly on the availability of a BSC.

EMPHASIZE that the BSC has to ducted or vented to the outside. In TB laboratories, recirculation of the air from the BSC into the room is not allowed.

EMPHASIZE that use of a BSC implies an adequate budget for regular maintenance and service.

EXPLAIN that an autoclave is not mandatory in the laboratory itself but that there should be one in the building.

	18
	WHO recommendations for handling TB cultures
STATE that in a BSL3 i the BSC has to be placed in a containment room with negative pressure.

EXPLAIN that this layout does not need to be sophisticated. The containment may be reached by isolating the laboratory through an anteroom – the blind end of a corridor, a BSL2 room, or a dedicated anteroom with a double-door entry.
EXPLAIN that the autoclave does not have to be in the laboratory itself but it must be present in the same building.

	19
	Laboratory for handling TB cultures

DESCRIBE the containment area shown on the left and the anteroom on the right.

SHOW that BSCs are ducted to the outside.

	20
	Which biosafety level for TB laboratory activities?
STATE the points on the slide.

EMPHASIZE that microscopy generates limited infectious aerosols since sputa are viscous. Specimen processing, however, must be performed in the BSC as sputa are liquefied and more likely to generate aerosols. BSL3 is needed for culture handling for identification and DST because of the large quantities of bacilli handled after multiplication in laboratory media. Note that the Kudoh method may be performed in a BSL1 because of minimal manipulation of liquefied sputa.

	21
	Standard practices
STATE the points on the slide.

EMPHASIZE that the precautions described provide protection to the individual who observes them and contribute to the protection of all laboratory personnel.

ADD that signs like those shown on the slide should be used.

	22
	Standard practices
EXPLAIN that hands must be washed after any procedure. Hands are the most frequent means of transportation of germs.

	23
	Good microbiological techniques

EXPLAIN the definitions of GMT. Provide some examples and refer to the modules that describe techniques with complex GMT procedures.

EXPLAIN that protection of the individual and of laboratory staff as a whole is ensured by GMT. 

EMPHASIZE that even specialized equipment has to be used by persons familiar with standard practice and GMT otherwise there is a risk of exposure to biohazards.

	24

Discussion
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	Personnel qualifications: proper training

EXPLAIN that qualifications are not limited to the knowledge and technical skills of the personnel.

List and discuss the practical and theoretical competences needed for culturing to be carried out proficiently.

	25
	Personal protective equipment

STATE the points on the slide.

	26
	Personal protective equipment – masks

STATE that surgical masks are used by surgical staff to prevent them from contaminating the sterile operation site.

EXPLAIN that these masks are not designed to protect the wearer from inhaling infectious aerosols.

EMPHASIZE that surgical masks are of no use to laboratory staff and have no place in laboratories.

	27
	Personal protective equipment – respirators

EXPLAIN that the respirators shown in the pictures are the correct ones for laboratory use, either N95/FFP2 respirators or FFP3.

POINT OUT that the term mask is used for surgical masks (to be used by patients to limit the spread of the infectious aerosols they generate while coughing or speaking and minimize the exposure of the health care workers); the term respirators  applies to devices that protect the wearer from inhaling infectious particles.

STRESS the importance of the appropriate fitting of respirators; beards and moustaches can prevent a respirator from fitting properly around the face, allowing the infected air to pass.

DEMONSTRATE the proper wearing of an N95 respirator.

	28
	Personal protective equipment – respirators

EXPLAIN that respirators may be worn in the cases listed in the slide.

REFER to slides 39 and 40 on coping with an incident outside the BSC.

	29
	Personal protective equipment – gloves

STATE the messages on the slide :

· Gloves should always be worn while handling TB cultures. Gloves should be changed after any interruption of work; hands should be washed after removal of gloves.
· Hand-washing is good laboratory practice.

EMPHASIZE that gloves can become contaminated without the wearer becoming aware of this.  

STRESS that a non-contaminated device (such as the telephone) may become contaminated if touched by contaminated gloves.

	30
	Personal protective equipment – gowns
STATE the points on the slide.

Protective clothing should be mandatory for all personnel working in medical science laboratories. Gowns that tie at the back and have no front opening offer more protection than laboratory coats that open at the front. Both gowns and laboratory coats should have long sleeves, gathered at the wrists to protect clothing and arms. They should be discarded when soiled and removed each time the wearer leaves the laboratory, irrespective of the reason.

An example of a laboratory gown with long sleeves and elasticised wrist bands is shown in the picture. The green area at the front is a splash-resistant panel.

	31
	Removing PPE
STATE the points on the slide.

	32
	Personal protective equipment – conclusion
STATE the points on the slide

EMPHASIZE the benefits of GMT and simple procedures for personal protection.

EMPHASIZE that there should be a risk assessment for each facility, since the role of a facility may vary widely in the same country. The risk assessment must take into account not only the epidemiological characteristics of the country (e.g. high HIV, high MDR) but also the role and location of the laboratory (national reference laboratory, culture facility, general hospital, referral laboratory, etc).

	33
	Disinfectants
READ ALOUD the statements on the slide.

	34
	Disinfectants
STATE the points on the slide.

	35

Customization
	Disinfectants
STATE the points on the slide

ADAPT the slide to the national policy on the use of disinfectants.



	36


	Waste disposal
STRESS that all materials handled in the BSC should be considered to be contaminated.

EMPHASIZE that there should be frequent transfer of infected material to the autoclave: large volumes of waste should not be allowed to accumulate before disposal. 

EMPHASIZE that autoclavable bags should be placed in closed containers during transfer.

	37
	Incident – spill in the BSC
EXPLAIN what should be done about small spills inside the BSC.
EXPLAIN that the picture on the slide shows a small spill falling onto a flat surface: EMPHASIZE the small droplets generated.

	38
	Spill in the BSC – what to do

STATE the points on the slide, relating them to the photographs.

	39
	Spill outside the BSC
EXPLAIN that spills outside the BSC are the most dangerous. 

EMPHASIZE that emergency evacuation is critical: personnel must stop what they are doing and leave the room immediately.

STRESS that personnel should remain outside the room, with the door closed, for at least 2 hours to let the aerosol settle down.

	40
	Spill outside the BSC
DESCRIBE the emergency spill kit itemized on the slide.

	41

Customization


	Chemical safety

HIGHLIGHT the dangers of the most frequently used chemicals.

ADD any others used in the country.

	42
	Chemical safety:  handling acids

EMPHASIZE the importance of safe handling of acids.  Care must be taken when mixing strong acids and water. Mixing of acid and water generates a large amount of heat and this can cause the mixture to explode, resulting in acid splash.

· Slowly adding acid to water prevents splashing and boiling; it also avoids acid splashes that can cause burn the skin or eyes.

	43
	SAFETY FIRST!

REMIND participants of the utmost importance - for their own and their colleagues’ protection - of working safely.

	44

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

	45
	Module review: take-home messages

ANSWER any questions the participants may have.

	46
	Self-assessment 
ASK the participants to answer the questions on the slide.

ANSWER any questions the participants may have.


Exercises 1 and 2

	Slide number
	Teaching points

	1
	Module 2: Safety precautions for AFB culture and DST of M. tuberculosis – Exercise 1

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

	2
	What’s wrong?

DISPLAY the slide and ASK participants to identify the mistake.

WAIT until participants have answered before displaying the next slide.

	3

Discussion
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	Answers

READ the answers and DISCUSS with the participants.

	4
	What’s wrong?

DISPLAY the slide and ASK participants to identify the mistake.

WAIT until participants have answered before displaying the next slide.

	5

Discussion
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	Answer

READ the answer and DISCUSS with the participants.

	6
	What’s wrong?

DISPLAY the slide and ASK participants to identify the mistakes.

WAIT until participants have answered before displaying the next slide.

	7

Discussion
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	Answers

READ the answers and DISCUSS with the participants.

	8
	What’s wrong?

DISPLAY the slide and ASK participants to identify the mistakes.

WAIT until participants have answered before displaying the next slide.

	9

Discussion
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	Answers

READ the answers and DISCUSS with the participants.

	10
	What’s wrong?

DISPLAY the slide and ASK participants to identify the mistakes.

WAIT until participants have answered before displaying the next slide.

	11

Discussion
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	Answers

READ the answers and DISCUSS with the participants.

	12
	Spill in the BSC

DISPLAY the slide and ASK participants to explain how to cope with the situation.

WAIT until participants have answered before displaying the next slide.

	13

Discussion
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	Answer

READ the answer and DISCUSS with the participants.


	Slide Number
	Teaching Points

	1
	Module 2: Safety precautions for AFB culture and DST of 

M. tuberculosis – Exercise 2, Reactions to spillage

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

	2
	One day, in your laboratory…

DESCRIBE the scenario of the exercise: one day, in your laboratory, a culture tube with abundant growth of M. tuberculosis slips from your hands and breaks.

	3

Discussion
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	Actions in case of spillages

READ the points on the slide and ASK participants to rearrange them in the correct order.

DISCUSS with participants the correct order.

	4
	Answer

READ the answer on the slide.



