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Laboratory Design Best Practices Key Messages 

 • Building zoning and organization should address 
functional relationships as well as biosafety and 
biosecurity concerns, service requirements, containment 
levels and construction types. 

• Efficiency in laboratory layouts reduces labor, reduces 
energy and water consumption and simplifies safety and 
security design. 

• Biological safety requires consideration at all levels of 
design, from the placement equipment in a room, to the 
organization of containment barriers around a zone, to 
the airflow strategy within the building. 

• Biosecurity design can be integrated seamlessly into the 
building layout when considered early in planning. 

• Laboratory design should be developed in conjunction 
with the protocols followed when personnel or materials 
or animals move from one space to another.  

• To be sustainable laboratory designs must be flexible.  

 
 
 
Remember your action plan! 
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Reference Materials for Further Study 
 
A Design Guide for Energy Efficient Research Laboratories. Website. http://ateam.lbl.gov/Design-Guide/ 

ASHRAE Laboratory Design Guide. 2002. Ian B.D. McIntosh, Chad B. Dorgan, Charles E. Dorgan. American Society of Heating, 
Refrigerating and Air Conditioning Engineers. 

Biosafety in Microbiological and Biomedical Laboratories (BMBL) 5th Edition, 2009. U.S. Department of Health and Human Services, 
Public Health Service, Centers for Disease Control and Prevention, National Institutes of Health.  Available online at: 
http://www.cdc.gov/biosafety/publications/bmbl5/ 
 
Building Type Basics for Research Laboratories. 2nd Edition, 2001. Daniel D. Watch, Stephen A. Kliment, Perkins & Will. John Wiley & 
Sons, Inc. 

CWA 15793, CEN Workshop Agreement, Laboratory Biorisk Management. 2011. European Committee for Standardization.  Available 
online at: 
ftp://ftp.cenorm.be/CEN/Sectors/TCandWorkshops/Workshops/CWA15793_September2011.pdf 

Guide for the Care and Use of Laboratory Animals. 8th Edition, 2011. Institute for Laboratory Animal Research, National Research 
Council of the National Academies.  The National Academies Press. 

International Building Code. 2006 International Code Council. Available online at: 
http://publicecodes.cyberregs.com/icod/ibc/2006f2/index.htm 
 
Laboratory Biosafety Manual. 3rd Edition, 2004. World Health Organization.  Available in multiple languages online at: 
http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/ 
 
Laboratory Biosecurity Handbook. 2007. Reynolds Mathewson Salerno, Jennifer Marie Guadioso.  CRC Press. 
 
Laboratory Design Guide. 3rd Edition, 2005. Brian Griffin. Architectural Press, Elsevier. 

NFPA 45: Standard on Fire Protection for Laboratories Using Chemicals. 2011. National Fire Protection Association.   Available online 
at: http://www.nfpa.org/ 
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http://www.cdc.gov/biosafety/publications/bmbl5/
ftp://ftp.cenorm.be/CEN/Sectors/TCandWorkshops/Workshops/CWA15793_September2011.pdf
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Problem Seeking: An Architectural Programming Primer. 5th Edition, 2012. William M. Peña, Steven A. Parshall.  John Wiley & Sons, 
Inc. 
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Program components of a hypothetical project 
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Low Risk Animal Holding 0 0 0 0 0 4 2 0 0  3 5 4 5 
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5 = Very strong relationship, close adjacency is required. 

4 = Strong relationship, adjacency is highly desirable. 

3 = Moderate relationship, adjacency is desirable. 

2 = Minor relationship, adjacency has benefits but is not necessary for building to function well. 

1 = Weak relationship, adjacency may be convenient but isn’t necessary. 

0 = No adjacency required between these elements. 
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Zoning Diagram 1 – Lab and animal areas grouped separately  
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Zoning Diagram 2 – Bioscience spaces consolidated  
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Zoning Diagram 3 – Higher Risk Areas Consolidated 
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Protocol Mapping Scenario. 
Users of the High Risk animal area have described the following protocols.  Clarify the protocols into step by step 
procedures and map these out on the given plan.  You may modify the plan as you see fit if necessary to create a safe & 
efficient combination of design and protocols. 

 

Users of the High Risk area anticipate they will work a variety of agents and will study the diseases they manifest in 
poultry, non human primates, rabbits and rodents.  Some of the diseases may be highly infectious and will require users to 
wear PAPRs (powered air purifying respirators).   

The users anticipate that higher risk programs will require them to take body showers upon exit from the animal area, but 
other programs may require less stringent protocols.  These less stringent protocols will likely include wearing full body 
disposable coveralls, shoes dedicated to the lab area, gloves and   N95 masks for respiratory protection.  At a minimum all 
programs will require users to remove lab overcoats, gloves and shoe coverings and to wash their hands as they exit 
individual animal holding/procedure areas, and all users will remove their lab dedicated shoes, coveralls and any other 
required PPE (personal protective equipment) as they exit the animal holding area. 
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