LABORATORY BIOSAFETY MANUAL
FOURTH EDITION

AND
ASSOCIATED MONOGRAPHS

BIOLOGICAL SAFETY CABINETS
AND OTHER PRIMARY
CONTAINMENT DEVICES

7 N\
¢z, World Health
8% Organization

———







LABORATORY BIOSAFETY MANUAL
FOURTH EDITION

AND
ASSOCIATED MONOGRAPHS

BIOLOGICAL SAFETY CABINETS
AND OTHER PRIMARY
CONTAINMENT DEVICES

7)) World Health
<3 Organization




Biological safety cabinets and other primary containment devices
(Laboratory biosafety manual, fourth edition and associated monographs)

ISBN 978-92-4-001133-5 (electronic version)
ISBN 978-92-4-001134-2 (print version)

© World Health Organization 2020

Some rights reserved. This work is available under the Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/
licenses/by-nc-sa/3.0/igo).

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial
purposes, provided the work is appropriately cited, as indicated below. In any use of this work,
there should be no suggestion that WHO endorses any specific organization, products or services.
The use of the WHO logo is not permitted. If you adapt the work, then you must license your work
under the same or equivalent Creative Commons licence. If you create a translation of this work,
you should add the following disclaimer along with the suggested citation: “This translation was
not created by the World Health Organization (WHO). WHO is not responsible for the content or
accuracy of this translation. The original English edition shall be the binding and authentic edition”.

Any mediation relating to disputes arising under the licence shall be conducted in accordance with
the mediation rules of the World Intellectual Property Organization (http:/www.wipo.int/amc/en/
mediation/rules/).

Suggested citation. Biological safety cabinets and other primary containment devices. Geneva:
World Health Organization; 2020 (Laboratory biosafety manual, fourth edition and associated
monographs). Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http:/apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http:/apps.who.int/bookorders. To
submit requests for commercial use and queries on rights and licensing, see http://www.who.int/
about/licensing.

Third-party materials. If you wish to reuse material from this work that is attributed to a third
party, such as tables, figures or images, it is your responsibility fo determine whether permission
is needed for that reuse and to obtain permission from the copyright holder. The risk of claims
resulting from infringement of any third-party-owned component in the work rests solely with the
user.

General disclaimers. The designations employed and the presentation of the material in

this publication do not imply the expression of any opinion whatsoever on the part of WHO
concerning the legal status of any country, territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent
approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they
are endorsed or recommended by WHO in preference to others of a similar nature that are not
mentioned. Errors and omissions excepted, the names of proprietary products are distinguished by
initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this
publication. However, the published material is being distributed without warranty of any kind,
either expressed or implied. The responsibility for the interpretation and use of the material lies
with the reader. In no event shall WHO be liable for damages arising from its use.

Design and layout by Paul Bloxham


https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo
http://www.wipo.int/amc/en/mediation/rules/
http://www.wipo.int/amc/en/mediation/rules/
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
http://apps.who.int/iris/
http://apps.who.int/bookorders
http://www.who.int/about/licensing
http://www.who.int/about/licensing

Contents

Acknowledgements

Glossary of terms

Executive summary

SECTION 1 Introduction to primary containment devices
SECTION 2 Working with primary containment systems
2.1 Best practice for working with open-fronted devices

2.2 Working with enclosed devices: additional considerations
2.3 Decontamination of safety cabinets and isolators
SECTION 3 Directional airflow

3.1 High efficiency particulate air filtration

3.2 Direct recirculation

3.3 Hard ducting

3.4 Anti-blowback valves

3.5 Thimble ducts

SECTION 4 Selecting a primary containment device
471 Class | BSCs

4.2 Class Il BSCs

4.3 Class Il BSCs

4.4 Containment isolators

4.5 Other local exhaust ventilation types

References

Further information

1

1

12

13

15

17

19

24

27

29

31

34



BIOLOGICAL SAFETY CABINETS AND OTHER PRIMARY CONTAINMENT DEVICES

Acknowledgements

Principal coordinator

Dr Kazunobu Kojima, World Health Organization, Switzerland

Scientific contributor

Mr Allan Bennett (Deputy team lead), Public Health England (WHO Collaborating
Centre for Applied Biosafety and Training), United Kingdom of Great Britain and

Northern lreland

Prof. Stuart Blacksell (Team lead), University of Oxford/Mahidol-Oxford Tropical
Medicine Research Unit, Thailand

Mr David Bressler, Centers for Disease Control and Prevention (WHO Collaborating
Centre for Biosafety and Biosecurity), United States of America

Dr Paul Jensen, Centers for Disease Control and Prevention (WHO Collaborating
Centre for Biosafety and Biosecurity), United States of America

Mr Simon Parks, Public Health England (WHO Collaborating Centre for Applied
Biosafety and Training), United Kingdom of Great Britain and Northern Ireland

Mr John Saunders, Health and Safety Executive, United Kingdom of Great Britain and
Northern Ireland

Mr Joe Tanelli, Public Health Agency of Canada (WHO Collaborating Centre for
Biosafety and Biosecurity), Canada

Project management

Ms Lisa Stevens, World Health Organization, France
Ms Rica Zinsky, World Health Organization, Switzerland
Reviewer

Ms Maren Roush, National Sanitary Foundation, United States of America



ACKNOWLEDGEMENTS

Technical editing
Mes Fiona Curlet

Financial support

Development and publication of this document have been made possible with
financial support from the Global Partnership Program, Global Affairs Canada, the
Biosecurity Engagement Program, United States Department of State and the Defense
Threat Reduction Agency, US Department of Defense.



B

https://www.yunbaogao.cn/report/index/report?reportld=5 24177

BIOLOGICAL SAFETY CABINETS AND OTHER PRIMARY CONTAINMENT DEVICES

Glossary of terms

Aerosol: Liquid or solid particles suspended in air and of a size that may allow
inhalation into the lower respiratory tract (usually less than 10 micrometres in
diameter).

Aerosol-generating procedure: Any procedure that infentionally or inadvertently
results in the creation of liquid or solid particles, which become suspended in the air
(aerosols).

Biological agent: A microorganism, biological toxin, protein (prions) or human
endoparasite, either naturally occurring or genetically modified, which may have the
potential to cause infection, allergy, toxicity or otherwise create a hazard to human
health, animals or plants.

Biosafety: Containment principles, fechnologies and practices that are implemented
to prevent unintentional exposure to biological agents or their inadvertent release.

Calibration: Establishment of the relationship between the measurement provided by
the instrument and the corresponding values of a known standard, allowing correction
to improve accuracy. For example, laboratory equipment such as pipetting devices
may need calibration periodically to ensure proper performance.

Certification: A third-party testimony based on a structured assessment and formal
documentation confirming that a system, person or piece of equipment conforms to
specified requirements, for example, fo a certain standard.

Clean: Visually free of soil and below specified levels of analytes.

Consequence (of a laboratory incident): The outcome of an incident (exposure to and/

or release of a biological agent) of varying severity of harm, occurring in the course of
laboratory operations. Consequences may include a laboratory-associated infection,
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