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Foreword

Optimal laboratory design requires a careful blend of many design elements, which can be effectively
accomplished only if opportunities, possibilities, and potential problems are well understood. A good
understanding of the design issues that affect space, workflow, cabinetry, equipment, classifications,
ventilation, lighting, plumbing, electrical, and data encourages asking the pertinent questions and
facilitates wise choices during reviews of existing laboratories and planning of new or remodeled
laboratories. Many existing laboratories were designed when the requirements for each of these areas
were different. It is more important than ever that laboratories are designed to enable personnel to more
easily and effectively respond to technological and procedural changes.

The advent of automation and instrument consolidation changes has permitted performance of more
procedures in a smaller space. However, with the addition of new, specialized procedures and enhanced
code requirements, overall scope of laboratory operations has generally expanded.

CLSI document QMS04-A2—Laboratory Design; Approved Guideline—Second Edition provides a
foundation of information about laboratory design elements and guidance to help define consideration of
issues when designing a laboratory.

The content and organization of QMS04-A2 is intended to encourage its frequent use throughout the
laboratory design process. One aspect of this document that distinguishes it from other publications on
laboratory design is the inclusion, where possible, of specific minimum and recommended guidelines.
The minimum limits are limits at which laboratory safety or functionality begins to be compromised.
Recommended guidelines are limits at which more acceptable levels of safety and functionality are
attained. Many of the references cited in this document refer to US requirements; however, it is important
for the laboratory consultants, architects, and engineers to consult specific codes and local authorities
during the design process to ensure that all criteria are met for that particular region or country. This
document is not intended to be an end to the process, but more a start in the right direction.

Key Words

Architecture, design, engineering, equipment, safety, space, utilities, workflow
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1 Scope

Laboratory design includes many activities that, when thoughtfully and carefully applied, culminate in a
well-conceived and highly functional laboratory. This document addresses selected, nonstructural
elements of laboratory design that affect the planning, layout, and safety of the clinical laboratory. These
elements include space, workflow, casework, equipment, classifications, ventilation, lighting, plumbing,
electrical, and communications. This document is intended to give general guidance in laboratory design
for those working in and managing laboratories. Many important and specific issues that need
consideration in a well-designed laboratory are beyond the scope of this guideline and are best worked
through with the project’s consultants, architects, and engineers.

2 Introduction

Clinical laboratories are struggling to adapt and adjust to a myriad of changes that have come about
through technological advances, increased computerization, and a decreased workforce. Laboratorians are
confronted with new procedures and equipment that must be incorporated into their facilities to stay on
the clinical and the competitive cutting edge. Many laboratory managers have found it necessary to either
replace or remodel existing facilities to maintain the functional viability of their laboratories.

At this juncture laboratory managers encounter another legacy of change: the proliferation of building
codes that must be addressed in the laboratory design process. A consequence of technologies that include
chemicals and biohazards is the multitude of code requirements generated in response. More than an
occupancy permit is dependent upon strict adherence to these codes; accreditation is also conditional on
the incorporation of code requirements.

It is not reasonable to expect laboratory managers to be intimately familiar with thousands of pages of
changing and seemingly contradictory regulations, or to master architecture and engineering in their spare
time. That is the province of consultants, architects, and engineers who specialize in laboratory design, as
well as code enforcement officers. It is preferable that managers have a general feel for space
requirements, codes, and regulations that impact their laboratories. An awareness of the various
regulatory agencies and the areas that they designate as hazardous will provide an alert to potential
dangers and noncompliance in existing and new facilities.

3 Definitions
accreditation body — authoritative body that provides third-party attestation that a laboratory fulfills
specified requirements and is competent to perform specific tasks'; NOTE: The authority of an

accreditation body is typically derived from government.

acids — chemicals with pH lower than 7; NOTE: Acids can cause serious burns on human skin and many
other materials.

acoustics — the study of sound; NOTE: This is used in determination of the sound absorbance and
transmission properties of various materials used in a construction project.

addendum//addenda — request for information adding to or clarifying the construction bidding

documents; NOTE: These are generally issued during the bidding phase as part of the construction
contract documents.
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