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6 Core Requirement

7 Good Microbiological Practices and Procedures (GMPP)
8 Biological Safety Cabinet

9 Biosafety Level

10 DST, Drug-Susceptibility Testing
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Bright field
IUATLD/WHO* scale
(1000x field - HPF) (1000x magnification: 1 length =2 cm = 100 HPF)
Result
Negative Zero AFB/100 HPF
Scanty
1-9 AFB/ 100 HPF
1+
10-99 AFB/ 100 HPF
2+
1-10AFB/per 1HPF in at least 50 fields
3+
>10 AFB/ perl HPF in at least 20 fields

*UATLD: International Union against Tuberculosis and Lung Disease, WHO: World Health Organization
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31 Over-quenching of fluorescence
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IUATLD/WHO* Fluorescence Fluorescence

scale
(1000x field - HPF)

(200-250x magnification:
1 length = 30 fields = 300 HPF)

(400x magnification:
1 length = 40 fields = 200 HPF)

Result
Negative Zero AFB/1 length Zero AFB/1 length
Scanty 1-29 AFB/1 length 1-19 AFB/1 length
1+ 30-299 AFB/1 length 20-199 AFB/1 length
2+ 10-100 AFB/1 field on
Average 5-50 AFB/I field on average
3+ >100 AFB/1 field on average

>50 AFB/1 field on average

*UATLD: International Union Against Tuberculosis and Lung Disease, WHO: World Health Organization
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Parameters Class | Class Il Class 111
Al A2 Bi B2
Type of Personnel and Personnel. product, and environment Personnel, product,
Iﬂlﬂh:t"llﬂl’l cnvironment and environment
Rink groups 1, Risk groups 1, 2, 3, and 4 (if positive Risk groups 1,2, 3, and 4
Risk 2.3 and 4 (if pressure suit used)
group handled in sult
laboratory)
Volatile Yes
radionuclide/ ; : : {in ;
N
chemical Yes No No i Yeu Yeau
protection quantity)
Supply air Not HEPA-filtered HEPA-fltered HEPA-filtered
Exhaist alr HEPA-filtered HEPA-fltered HEPA-filtered
Face velocity (m/s) 0.36 0,38 0.51 051 0.51 Not applicable
Airflow % exhausted 100 30 30 =50 100 100
Alrflow % recirculated o 70 70 <50 ] L]
Exhaus Hard Room or thimble Room or thimble Hard Hard Hard
sysiem duct COnmECon COnBeCtion duct duct duct
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()BSL 3 cond S

1. The BSL3 laboratory should be housed in a solid building, ideally separated from other disciplines.
The BSL3 laboratory should be separated from other (BSL2) laboratories.
The BSL3 [aboratory can only be entered wia an anteroom.

Floors, walls, doors and working surfaces should be non-absorbing, resistant to acids, bases and
decontaminants, easy-to-clean, and without sections that are hard to access. Seams, gaps and cracks should

% | e eomplthy colibigrootan 1o ssal them,
5 . The floor should be qu.uid—ﬁght (higher skirting, welded seams).
. 6. . Doors should be self-closing.
7. . Windows shbuld be seajeﬁ so they cannot be opened and are airtight.
8. . The entrance door should have a window to monitor the BSL3 laboratory.
Airflow

q, Negative pressure must be kept in the anteroom and the laboratory (minimum pressure difference of 15 Pa,
e.g. -15 Pa in the anteroom and -30 Pa in the laboratory).

10. . The negative pressure needs to be monitored constantly and displayed outside the [aboratory, preferable next
to the entrance.

11. If the negative pressure goes out of range, an audio-visual alert should be triggered in the anteroom and the
laboratory.

Air from the Bboratory and the anteroom should be extracted via an independent air duct with a HEPA filter.
12 The air intake duct does not need to contain a HEPA filter, but should have a cne-way valve to prevent any
backfiow in case the negative pressure is not maintained.

13. The ventilating system must have an emergency off-switch to prevent a build-up of positive pressure in the
laboratory if the extraction system fails.

14. . The vérlﬁlaﬁng system for a BSL3 laboratory should be completely independent and separate from other
ventilaticn systems to prevent cross-contamination.

15. There should be a minimum of six to 12 complete air exchanges per hour in a BSL3 laboratory.

16. The air intake duct should be separate from the exhaust duct to prevent airflow contamination between the
two ducts.

Entrance and access
i7. The entrance to the BSL3 laboratory should be marked with a biohazard sign, information cn the containment
level, details of responsible staff members and biosafety office (induding telephone numbers).

18. . Arcess to a BSL3 laboratory should be restricted to authorised staff members and controlied by key
cards/eledironic passes.

19. An uninterruptible power supply should provide emergency power.

If staff technicians are allowed access, they should use personal protective equipment and be supervised by
regular laboratory staff. Work shoukd be carnied out in the early morning when no viable cultures are being

20. processed and the laboratory is relatively safe after multiple air exchanges during the night and LWV treatment.
Equipment touched by staff technicians has to be disinfected with 80% ethanol. Maintenance personal should
be subject to regular occupational health checks.

21. Depending on the size of the working space, there should be a sealed emergency exit.
Anteroom

A door interlock system should be used to prevent the simulaneous opening of doors, thus preventing leakage
72 of potentially contaminated air from the BSL3 lab to the corridor. It should be possible to overrule this system.
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24,

The anteroom is normally considered a part of the BSL3 area because the anteroom and the labor have

the same ventilating system, but in fact the anteroom is a transition zone between uncontaminated a
potentiaily contaminated areas. It is therefore recommended that the antercom is split into two pars: an

unciean and a chean zone, The two zones should be clearly marked, e.g. by a laboratory bench.

Some laboratories only have a small anteroom that is too small to be divided inbe two zones. If this is the case, |

laboratory coats should be left in the BSL laboratory.

The anteroom should have a soap msrpmsfr, an alcohol dispenser, a smk and a dlspusahle I'Bm:l towel
dispenser. The dispensers as well as the faucet/tap should be hands-free,

Checklist for BSL3 laboratories

26.

27.

The waste container and the container for worn lab coats should be sealable. Coats have to autodaved before
tlemg Iau.lru:hed Towels are considered I'E|Elh'|"Ehf |'IEIT'ITI|EE and do not need to be autodaved.

An  EmErgency E\rmash fatlllb_.r si’u:pu}r.‘l IJE mslzﬂled near the sink.

Checklist for BSLE laboratories

Biological safety cabinets

28.

29,

31.

Class I and 1T blﬂlﬂg?l:ﬂ safety catinets are acc&;tzﬂe For maximum containment at the 5.v|:|||.|r|:|=_-J the
imstallation of a Class III biclogical safety cabinet may be considered, although this would result in

| ergonomic disadvantages.

The biological safety cabinet should be positioned in the Bboratory so that airflow would not be disturbed hy
pasmr:el or open doors. A Class 11 I:uulnglmj safety cabinet is mt affected by this.

| Air extracted from a Imdngu:::l safety cabinet can bedmcharged in three Ways:

1. Air can he recinculated to the room, which is not advisable because of possible biological safety cahinet
fitter leaks which then would introduce contaminated air to the laboratory. This is not just a
thetical risk, especially when hiclogical safety cabinets are notwell-maintained.
FA e biodogical safety cabinet features a continuous airfiow connection with a bypass for air treatment.
3. With a ‘thimble’ or ‘canopy hood', extracted air can be recirculated to the room or discharged to the
outside of the building via a dedicated duct or through the main extraction system.
When a biclogical safety cabinet is switched on, it also contributes to the negative pressure in the
lEﬂIlelIl’Ei I-b.!.ret;; onky options 2 and 3 ensure that the negative pressure & still maintained when the
cabinet is off.

' Binlogical safety cabinets have to be tested and certified at least once a year. Between maintenance intervals |

safiety cabinets are decontaminated by being fumigated with formaldehydegas.

Digitaﬂntmn of information

Any paper-based commurication between the B5L3 laboratory and the area outside the laboratory should be!

& | avoided. Instead, a computer-based laboratory management information system should be used.
Waste
| 33. | Containers for BSL3 waste should be SII|I|'.:| unbreakable, closable and autodavable.
A BSL3 IEﬂJumI:urv should be equipped with an autoclave to decontaminate BSL3 waste.
An autociave with openings toward the laboratory and the hallway is ideal, as loading of B5L3 ocours directly
from the B5L3 containment area, |
A stand-alone autodave inside the BSL3 laboratory is also accepiable, provided there is an adequabe solution
34. | to deal with the contaminated steam/condensate.
If both options are not possible, an autodave in the vicinity of the BSL3 laboratory (same building) is
acceptable, but containers need to be leak-proof and should only be moved under the supervision of the BSL3
| laboratory, without any intermediate storage.
Wastewater
35. | If the BSL3 laboratory has no sink, liquid waste has to be inactivated in an autoclave.
If a sink is to be installed in a BSL3 laboratory, care should be taken that wastewater is not discharged in
36. | the public sewer system. Instead, wastewater should be collected in & dunk tank and inactivated { heat,
_ | chemicals) before it is dlsd'barged
37 Although the anteroom is officially considered part of the BSL3 laboratory, the risk of contamination by BSL3 |

microorganisms is considered to be so low that wastewater does not have o be decontaminated.




