
SUSTAINABLE LABORATORY DESIGN

A s scientific breakthroughs, technology, and new research models continue 
to surge forward, today’s laboratory Building Teams are scampering to keep 
up. From new layouts to accommodate translational health science and the 

stringent environmental requirements of nanoscience, to the increasing support 
space demands for instrumentation and robotics, lab design is rapidly progressing.

Most critical is the effective design of laboratory building infrastructure, which 
supports the lab bench as well as the talents of today’s scientific researchers.

Driving these changes is an evolution in research mindset. One notable and 
recent change is the overall shift from studying individual molecular structures 
to researching complex systems as a whole. Consequently, traditional silo-based 
lab spaces are phasing out, with much greater emphasis on interdisciplinary 

Better Labs

By C.C. Sullivan and Barbara Horwitz-Bennett
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After reading this article, you should be able to:
✔  Describe how laboratory and research trends 

affect building design, especially with regard to 
energy and environmental conditions

✔  Explain how HVAC systems affect lab planning, 
air quality, and energy use

✔  List safety and security considerations for lab 
facilities

✔  Discuss techniques for reducing energy use or 
increasing work efficiency within laboratory buildings

Learning Objectives

Daylight and outdoor views are 

believed to correlate directly to im-

proved lab productivity and elevated 

scientist satisfaction. At Yale’s Ster-

ling Hall of Medicine in New Haven, 

Conn., a recently added wing was 

designed specifically to allow ample 

sunlight and scenery.

for Breakthrough Science 
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collaborative spaces.
“More often now, the disciplines are being brought together to 

form thematic groupings that allow people with different areas of 
expertise—in other words, wet lab researchers and computational 
scientists—to collaborate on a common project,” states Arlen Li, 
AIA, LEED AP, associate principal with Boston design firm Payette 
(www.payette.com). “This has led to laboratory designs that try 
to foster interaction wherever possible by providing flexible work 
space that can be changed out for different uses and multiple areas 
for casual meetings and conversations.”

Similarly, traditional uses for lab bench and support area uses 
have become blurred. “Researchers used to spend most of their 
time at the bench and would go to the support rooms every now 
and then to access equipment or process samples. However, that 
model is increasingly being flipped, where people tend to work 
more in the support areas than at their benches,” adds Li.

Also following this team-based model is translational research—new 
methods of conducting scientific research to make results applicable 
to a population under study—which is being spearheaded by such 

influential agencies as the National Institutes of Health (NIH), es-
sentially initiating a whole new approach to disease-based research.

“This bench-to-bedside approach has created opportunities for 
basic scientists and clinical researchers to collaborate in integrated 
teams, with both working at the bench and seeing patients,” explains 
Victor Cardona, AIA, vice president and director of lab planning, 
SmithGroup (www.smithgroup.com), Detroit. “This has created a 
co-location of thematically organized research-patient care centers, 
with the co-location of patient clinics in research buildings.”

For instance, SmithGroup’s design of the new Cardiovascular 
Research Center at the University of California’s Mission Bay cam-
pus will provide space for both research laboratories and patient 
clinics, enabling researchers to better follow clinical applications.

In addition to integrating the labs and clinics, says June Hanley, 
LEED AP, principal laboratory planner with HDR CUH2A (www.
hdrarchitecture.com), Princeton, N.J., one of the keys to trans-
lational health science is getting the right people to speak to one 
another. “Facilities need to be carefully designed to connect these 
groups, or members of these groups, through well-equipped and 

R
E

N
D

E
R

IN
G

: 
C

O
U

R
TE

S
Y 

ZG
F 

A
R

C
H

IT
E

C
TS

The University of Washington’s Molecular Engineering Building, currently under construction, is modeled to reduce the energy required for cooling of the office 

portion of the building by 98%, or 70,000 kWh annually. Programs like the EPA’s Labs21 are addressing the energy concerns of research facilities.
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well-located office, lab, team, and amenity space,” she says.
These factors are changing the look and feel of laboratory and 

support spaces, says Robert B. Skolozdra, AIA, LEED AP, part-
ner and sustainable design specialist with Svigals + Partners, New 
Haven, Conn. (www.svigals.com). “Some strict rules of lab design 
from a few years back are changing swiftly to accommodate new, 
collaborative work approaches,” he says. “The interior environment 
has more daylight, more informal meeting areas, and more flexible 
building systems to allow reconfiguration.”

Skolozdra describes the use of these novel lab concepts at Yale 
University’s Department of Genetics, where Svigals & Partners co-
located a large break room, a conference room, and several offices 
on the courtyard side of the facility with direct connections to the 
court through glass doors.

WILD CARDS OF EMERGING SCIENCE
Another trend necessitating an entirely different set of facility re-
quirements is the world of emerging science, such as nanotechnolo-
gy and other wild cards in the future of lab design and construction.

“The stringent requirements of nanoscience call for facilities to 
be designed with much greater stability in terms of vibration, tem-
perature, humidity, electromagnetics, and acoustics,” explains Mark 
Reed, AIA, LEED AP, principal and vice president with Tsoi/Kobus 
& Associates (www.tka-architects.com), Cambridge, Mass. Conse-
quently, these labs must be designed and built with a high level of 
precision, not to mention cost.

Driven by cutting-edge science in this and other fields, another 
significant trend influencing lab design is the continued integration of 
the latest in robotics and instrumentation technology into the research 
process. As a result, equipment footprints are taking a higher share of 
real estate, as compared to square footage for human workspaces.

“With increased automation, there is a shift toward dedicated, 
‘process-repetitive’ instrument labs that are often less demanding 
on infrastructure,” says Deepa Dhar, AIA, LEED AP, a principal 
with Santa Clara, Calif.-based Folio Architects (www.folioarchi-
tects.com). He offers the example of high-performance liquid 
chromatography machines. “These less infrastructure-intensive 
spaces can accommodate larger research areas, and the specialized 
equipment that requires a special environment and infrastructure is 
often shared by a variety of groups,” she explains.

The infrastructure in question is dominated in operating cost and 
energy draw by heating, ventilation and air-conditioning (HVAC) 
systems, which account for a whopping 50% of a typical lab’s power 
use, says Skolozdra. With that in mind, a number of strategies—in 
particular, chilled beams, high-performance fume hoods, right-siz-
ing equipment, and reducing air changes per hour—can help slim 
down the energy profile.

CHILLED AND EXHAUSTED
Although chilled beams have been traditionally viewed as a relatively 
expensive, bleeding-edge technology, they are a tried-and-true ap-
plication in European building interiors. This is quickly boosting 
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Providing affordable modern laboratory space and production facilities to 

both young, growing firms and larger established companies, the New Jersey 

Economic Development Authority Technology Center, New Brunswick, is a sci-

ence park offering full utilities and amenities. Designed by HDR CUH2A, the 

lab follows LEED Commercial Interior standards and includes energy-efficient 

systems such as chilled beams and dual energy ventilation.
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their acceptance in U.S. research institutions.
“Chilled beams have passed from being an ‘exotic’ cooling solu-

tion to a technology that we employ on many of our laboratory and 
office projects,” says Joseph Collins, AIA, NCARB, LEED AP, a 
partner with ZGF Architects, Portland, Ore. (www.zgf.com). “Like 
any technology, it was initially projected to be more expensive due 
to lack of market share, but even with those original premiums, 
chilled beams have proven to deliver a quick payback on initial 
capital investments.”

SmithGroup’s Cardona, an author who specializes in bioscience 
research, teaching laboratories, engineering and material sciences 
labs, and translational research design, says, “Chilled beams are 
becoming very popular, with both passive and active systems that 
use chilled or process water, rather than relying on the ventilation 
air to cool  laboratory spaces. Now we are applying them to labs, 
but given the space composition of today’s lab—including multiple 
sciences and both wet and dry lab environments—we find that we 
are combining multiple systems under one building.”

Another important technical advance is the high-performance fume 
hood. These also cost more, says Cardona, but the efficient systems 
also claim potential energy savings of as much as 50% while main-
taining or improving containment over standard models.

Another advance stemming from Europe—mainly for instruc-
tional labs where all chemicals in use are known entities—are the 

highly promising ductless fume hoods.
“Ductless hoods recirculate exhaust air back into the room through 

a carbon filter package,” explains Cardona, adding that these fume 
hoods have been “difficult to apply” to research labs where there are 
many unknowns. “But the technology is changing, with new products 
that potentially can accommodate a greater number of chemicals. It 
is not the answer to all applications, but as more filed data becomes 
available we are starting to consider it in more projects.”

Another noted fume hood innovation is the zone presence sensor, 
a detection device installed directly on the hoods. According to 
George L. Kemper, a laboratory and vivarium planner with BHDP 
Architecture, Cincinnati (www.bhdp.com), the sensors trigger the 
hood to drop down to a minimal air flow to maintain containment 
when there is no one in the occupancy zone, while shifting to a 
higher volume of air flow (measured in cubic feet per minute) when 
an operator is present.

Beyond these new technologies, simply rightsizing the HVAC 
equipment can go a long way toward increasing efficiency. As 
promoted by the U.S. Environmental Protection Agency’s Labora-
tories for the 21st Century initiative, better known as Labs21 (www.
labs21century.gov), significant energy savings are possible in any 
lab. The voluntary program compares power usage of actual con-
nected loads to labs with similar science programs to establish more 
efficient yet realistic targets.
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Along with lab zones, common areas such as cafés, lobbies, and corridors should also encourage interaction. A bright, open lounge attracts groups for discussion and 

informal meetings at the Center for Science, Art and Technology on the campus of Albertus Magnus College, New Haven, Conn.
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By applying this methodology while designing Lawrence 
Berkeley National Laboratory’s new Molecular Foundry building, 
SmithGroup discovered many over-designed labs with excessive 
watts-per-square-foot allocations. By rightsizing HVAC and lab 
equipment loads for this project, taking into account both connect-
ed loads and future flexibility, SmithGroup capitalized on a 35% 
reduction in the air handing load, a 30% reduction in the boiler 
capacity, and a 35% reduction in the chiller load, ultimately slicing 
$2 million off the project budget.

Lab facility engineers and sustainability advocates emphasize the 
importance of scrutinizing air-changes-per-hour (ACH) turnover 
for ventilation. While traditionally operating under a “more-is-
better” philosophy, labs have been fully outside-air ventilated at 
10 to 12 ACH, thus requiring very high energy levels to move and 
temper the air, according to Cardona. On the contrary, he says, 
“Our more recent projects have been designed at six air changes per 
hour for lab spaces, which has been shown in newer facilities to be 
adequate for providing a safe lab environment in typical operat-
ing conditions. Reducing the air change rate to half the previous 
standard naturally results in significant energy savings.”  

LABS AND THE INDOOR ENVIRONMENT
Even though such significant reductions in ventilation rates are 
raising concerns about maintaining high indoor air quality (IAQ), 
new technologies such as air-sampling systems are helping to allay 

these anxieties among researchers. “These devices, much like a 
smoke detector, can monitor the cleanliness of lab air and filter for 
certain chemical concentrations. When a given concentration is 
exceeded, it triggers an increase in supply and exhaust air change 
rates,” says Tsoi/Kobus principal Reed.

Embracing this new advance, research institutions have employed 
air-sampling technology with great success. The University of Lou-
isville, for example, recently installed air sampling in its Clinical and 
Translational Research Building, with a calculated annual savings of 
$84,564 and a 3.2-year payback.

Not quite as innovative but also effective is applying demand-
controlled air quality to IAQ. “By measuring CO2 levels, volatile 
organic compounds, and the like to determine the correct amount 
of supply air, labs can make people more comfortable. It’s better for 
the science, and it’s more energy efficient,” says Jonathan Barnett, 
PhD, PE, technical director of fire/life safety with AECOM.

Barnett is also seeing a push to test the value of operable 
windows in the office areas of U.S. lab facilities. This is a design 
requirement in other countries, notably in Europe.

▶ Editor’s Note  ◀

Additional required reading online! To earn 1.0 AIA/CES learn-
ing units, complete the required reading and take the CEU test 
posted at www.BDCnetwork.com/BetterLabs.

1. An evolution in research methods is behind the ongoing 
phase-out of traditional, silo-based lab spaces, to more inter-
disciplinary collaborative spaces coming online.  The reason is 
an overall shift:
 A. From using teams of scientist to using robotics.
 B.  From studying complex systems as a whole to researching 

individual molecular structures.
 C.   From studying individual molecular structures to research-

ing complex systems as a whole.
 D. None of the above.
2. Advances in lab worker protection and the improved efficiency 
of HVAC systems include:
 A. High-performance fume hoods
 B. Ductless fume hoods
 C. Zone presence sensors
 D. All of the above
3. True or false: In a change from the typical use patterns, lab 
researchers today are increasingly spending more time at the lab 
bench and less time in support areas.
 A. True.
 B. False.
4. Heating, ventilation, and air-conditioning (HVAC) systems typ-
ically account for about how much of a typical lab’s energy use?
 A. About 50%
 B. About 10%

 C. About 75%
 D. About 90%
5. Chilled beams include both passive and active systems. Rath-
er than relying on the ventilation air to cool laboratory spaces, 
chilled beam systems use:
 A. Chilled or process water.
 B. Reclaimed grey water.
 C. Backup power systems.
 D. District cooling plants.
6. True or false: The use of low-VOC building materials in labo-
ratories for lab projects that are tracking LEED certification does 
not affect regulatory assessments of indoor air quality.
 A. True.
 B. False.
7. In recent years, laboratories have typically been ventilated 
at 10 to 12 air changes per hour (ACH). Reducing the energy 
requirements to move and temper the air, new lab spaces are 
being designed at what level of air changes per hour?
 A. 2 air changes per hour.
 B. 4 air changes per hour.
 C. 6 air changes per hour.
 D. None of the above.
8. To regulate chemical quantities used in laboratories, Build-
ing Teams are required to follow the IBC (International Building 
Code) for permits, construction, and occupancy. On the other 

hand, lab operators and users, health and safety staff, and 
insurance companies typically are guided by:
 A. NFPA 45.
 B. ASTM D737.
 C. MSDS databases.
 D.  FTC Consumer Protection standards.
9. For lab areas with highly hazardous materials, Building Teams 
can use a leak-tight, pressurized barrier system designed for 
hazardous pharmaceutical compound handling. These systems, 
which prevent migration of hazardous contaminants to the out-
side and minimize cross contamination, are known as:
 A. Positive pressure chambers.
 B. HEPA.
 C. Isolator technology.
 D. None of the above.
10. What kinds of life-safety systems are designed to auto-
matically alert laboratory safety personnel of a developing fire 
emergency in its earliest stages, before it activates standard 
automatic fire-suppression systems?
 A. Automatic gas-detection systems.
 B. Fire separation assemblies.
 C. Access control systems. 
 D. Spot-type or zoned air-sampling smoke detection.

LABS MODULE
Pass this exam and earn 1.0 AIA/CES learning units. You must go to  
www.BDCnetwork.com/BetterLabs to take this exam!
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Alternative methods for achieving better IAQ include increased 
regulatory scrutiny of chemicals and substances used in the lab. For 
labs tracking LEED certification, this becomes easier as all building 
materials are low in VOCs. Similarly, the National Institutes of 
Health’s Sustainable Lab Practices Working Group (www.nems.nih.
gov/teams/team_lab.cfm), in an attempt to decrease toxic sub-
stances in labs, has identified six target chemicals for reduction by 
proposing environmentally preferable alternatives. “The group is 
encouraging all NIH labs to consider using environmentally prefer-
able chemicals in order to help those facilities reduce their environ-
mental and health impact,” reports Cardona.

In a similar vein, many labs are actively reducing the chemical 
quantities stored on site. According to lab operators, most research 
institutions partner with online vendors to regularly order and dis-
pense chemicals; the consumption is tracked by the vendor to make 
sure the lab remains supplied while keeping inventory low.

Beyond this, some code enforcement groups are cracking down 
on allowable chemical quantities, many using related International 
Building Code (IBC) requirements. “Based on the jurisdiction, 
they may request a list of all chemicals and their MSDS sheets or, 
at a minimum, a table that lists the chemicals and the maximum 
allowable amount and a confirmation that the user does not exceed 
this quantity,” says BHDP’s Kemper, who has planned more than a 
million square feet of laboratory space.

While this is a valiant IAQ effort, however, Kemper points out 
that there is a disconnect between the building code and the way 
institutions regulate chemicals in their lab buildings. “The core 
issue is that building lab users, health and safety staff, and insurance 
companies typically use NFPA 45 to regulate the chemical quanti-
ties in the lab, whereas design professionals are required to follow 
the IBC for permits, construction, and occupancy,” he says, refer-
ring to the National Fire Protection Association standard.

Because there are differences between the two, this can unfortu-
nately create frustration for the lab owner.

PROTECTING RESEARCHERS—AND THE RESEARCH 
ITSELF
Although toxicity levels in labs may be decreasing overall, life safety 
concerns naturally will always remain a high priority for chemistry 
lab environments, as Dan Lazarz, PE, LEED AP, technical director 
with Boston’s EYP Architecture & Engineering (www.eypae.com), 
explains: “Close coordination of laboratory planning and chemical 
safety is very important. Casework and cabinetry for material storage 
and handling as well as cabinets for flammable and combustible liq-
uids need to be managed and arranged to safely store and handle the 
hazardous materials while providing sufficient functional lab space.”

For highly hazardous materials, Kemper recommends isolator tech-
nology, which is a leaktight, negative pressure barrier system, designed 
for hazardous pharmaceutical compound handling. “The contain-
ment chamber creates a unidirectional, HEPA-filtered air flow of 
high air cleanliness conditions within the negative pressure chamber 
to prevent migration of hazardous contaminants to the outside and to 

minimize cross-contamination across the direct compounding area,” 
he says. By isolating the materials in this chamber, Kemper predicts 
that labs will eventually have less restrictive requirements for the 
building envelope and for occupants in such environments.

Also potentially loosening the regulatory reins is a trend toward 
bio-containment design based upon risk assessment. “It’s not simply 
the pathogen that determines the level of risk, but also the science 
and how the pathogen is handled,” explains Dan Rew, AIA, LEED 
AP, vice president and studio design leader with HDR CUH2A.

At the same time, the lab’s bio-safety level, or BSL, determines 
the facility’s spatial, design, and construction requirements. BSL 
levels range from one to four; for example, at BSL-3 and above, an 
airlock anteroom to the lab space is required, along with numerous 
specialty architectural and mechanical criteria. 

While these high-level facilities are expensive to construct and 
maintain, Payette’s Li observes that certain types of research can-
not be conducted without them. “They are also a draw to attract 
researchers to the institution, which in turn can elevate the institu-
tion’s status,” he says.

As for actually designing them, Cardona recommends the Bio-
safety in Microbiological and Biomedical Laboratories guide to design 
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Yale University’s Department of Genetics laboratory, designed by Svigals + Partners, 

places emphasis on bringing daylighting into the interior bench spaces.



and operations (http://www.cdc.gov/biosafety/publications/bmbl5/
index.htm). Put out by the U.S. Department of Health and Hu-
man Services, Public Health Service, Centers for Disease Control 
and Prevention, and the NIH, the manual provides guidelines for 
construction standards, HVAC, and plumbing requirements, in ad-
dition to spelling out primary and secondary containment require-
ments per bio-safety levels.

On a more practical level, another safety issue, albeit not a well-
liked one, is food and drink restrictions in lab zones. “We have 
noted a growing frustration among users who feel that individual 
organizational policies often are overly cautious, such as not being 
able to drink coffee or water in the lab,” notes Reed.

One way around this is to set up separate desk areas and lounges 
outside of the lab zone, according to Svigals + Partners’ Skolozdra. 
In the long run, designers like Skolozdra and Reed predict that as 
laboratory work culture continues to evolve toward a more col-
laborative, social model, institutions will put more energy into solu-
tions which address safety requirements while promoting a positive 
work environment.

However, this increased freedom of movement will be tempered 
by increased security concerns. Erik Mollo-Christensen, AIA, a 
co-principal at Tsoi/Kobus, points out that the continued threat of 
terrorism, coupled with high-profile incidents of campus violence, 
is driving institutions to beef up access control and other inte-
grated security systems. This trend is already creating operational 
challenges for lab staffs, such as more time required for security 
clearance with frequently changing outside contractors, as well as 
support and maintenance staff.

FIRE SAFETY IN LABS
Fire protection is another critical aspect of lab design. To deal with 
it, another facility life-safety trend is the increased use of automatic 
gas detection systems. These detectors are gaining traction thanks to 
advances in the technology and decreasing cost, according to EYP’s 
Lazarz, who specializes in fire protection engineering design and 
code analysis of complex systems.

Lazarz also recommends spot-type or a zoned air-sampling smoke 
detection systems for high-risk hazardous areas. “These will automati-
cally alert lab safety personnel and emergency first responders of a 
developing fire emergency in its very early stages, well before it is 
of a size to activate a standard automatic fire suppression system,” 
he explains. Other passive approaches include fire separation assem-
blies, containers, quantity controls, and control of ignition sources.

In terms of fire suppression, while a multitude of systems are be-
ing specified, wet-pipe automatic sprinklers are the most common, 
as delineated in NFPA 13, Standard for the Installation for Sprinkler 
Systems, and NFPA 45, Standard for Fire Protection for Laboratories 
Using Chemicals. However, in highly hazardous areas or contain-
ment enclosures, “Specialty automatic sprinkler systems such as a 
pre-action sprinkler system or a clean-agent gaseous fire-suppres-
sion system such as an Inergen, Sapphire, or FM-200 system can 
also be added,” notes Lazarz.

Essentially, the codes dictate the level of required fire protection 
based upon the quantities of chemicals stored in the facility, so one 
way to loosen up these requirements is endeavoring to classify a lab 
space as “B,” for Business Occupancy, as opposed to “H,” for Hazard-
ous. In other words, if the quantity of chemicals stored in the facility 
is at or below what’s considered “exempt quantities” by code, or if 
chemicals are compartmentalized into “control areas,” the structure 
may qualify as a B occupancy. Short of that, it’s sometimes possible to 
created protected chemical storage areas where larger quantities can 
be stored before the facility is pushed into the H classification.

These measures may be desirable for speculative lab develop-
ments and some institutional owners facing budget pressures. “We 
reduce the building requirements for the construction type, maxi-
mize the egress distances, reduce the fire suppression requirements 
by classifying the spaces as ‘ordinary’ hazard, and thus reduce the 
overall cost of the building,” says SmithGroup’s Cardona.

THE ULTIMATE CHALLENGE: EFFICIENCY
Although this may not be a shocker, a typical laboratory uses five 
times as much energy as a typical office building. The reasons, as 
delineated by Charles Kirby, AIA, LEED AP, a principal and senior 
architectural expert with EYP, include:
•	Power-guzzling	containment	and	exhaust	devices
•	Large	quantities	of	heat-generating	equipment
•	24-hour	access	requirements
•	Failsafe	redundant	backup	systems	and	emergency	power	for	

irreplaceable experiments
•	Intensive	ventilation	requirements
Consequently, labs have their work cut out for them in order to 

make a dent in their utility bills. To help things along, Cardona and 
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To foster communication and collaboration among researchers at the Natural Science 

and Engineering Research Building at the University of Texas at Dallas, whiteboard 

spaces were installed inside the labs, airtight glass sliding partitions promote a visual 

connection, and a variety of spaces for spontaneous conversations and impromptu 

meetings are spread throughout the building.
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other lab specialists implore lab operators and managers to unplug 
battery chargers and equipment when not in use and shut off lab 
equipment after use; or, better yet, to install automatic shut-offs. 
Another simple energy-saver is to wire timers to equipment for au-
tomatic shut-off, which also increases the life of the equipment and 
reduces maintenance costs. Centrifuges, a major energy user, should 
be powered down overnight or over the weekend. Last, freezers and 
refrigerators should have the proper clearance from walls, usually a 
minimum two to three inches.

In addition, centralizing server rooms for individual labs into data 
centers can go a long way toward improving a building’s operations 
and costs. “Without servers, some buildings do not need to operate 
24/7, greatly reducing the back-up power requirements,” says Cardona.

Kirby, a veteran of three decades of experience in laboratory de-
sign, explains that aggressive energy-recovery strategies employing 
entropy or heat-wheel recovery systems can capture major energy 
savings, as these buildings consume large amounts of energy to heat 
or cool the air. “Although first-cost and building design implications 
can be large, the paybacks are very reasonable if the institution 
looks out just a few years,” he says.

The other area Kirby likes to attack is the lighting systems. 
“Lighting is an enormous generator of both electrical load and 
building heat load. Strategies to right-size the light output, pick 
extremely efficient lighting systems, and use automated controls to 
turn off lights in situations of plentiful natural light or low occu-
pancy can save tremendous amounts of energy.”

LAB LAYOUTS AND FURNISHINGS
Although backup power systems, ventilation systems, and sophisti-
cated laboratory equipment and the like are big-ticket items, lab case-
work is no minor expense. Many Building Teams see the long-term 
investment as an opportunity to use high-quality finishes that improve 
the institution’s image and attract the best researchers, says Svigals 

+ Partners’ Skolozdra. To reduce costs, other lab operators look for 
adjustable, movable, and portable systems, says Tsoi/Kobus’s Reed. 

“There is now a realization that extensive build-outs are not only 
expensive, but also unnecessary,” says Folio’s Darr, who has more 
than 20 years’ experience in designing and programming research 
spaces in the biotech, chemistry, and pharmaceutical sectors. “Most 
spaces can be can be fitted out with mobile case work, carts, and 
service carriers, and excessive storage has been found to be wasteful, 
with much of the supplies never used.”

Today’s systems are “plug-and-play” in that the casework can eas-
ily be swapped out or reconfigured with accessible and convenient 
connections to power, gas, or other utilities. To make this work, 
however, not only do the work surfaces and storage cases need to be 
flexible, but the utility distribution as well.

“Today we use ‘table-based’ casework systems where the main utility 
distribution is in the ceiling plenum, with services terminated at a 
ceiling service panel,” says Cardona. From there, he notes, factory 
pre-piped and pre-wired services are routed into the casework 
system through the table upright or post where service fixtures are 
mounted. Quick-disconnect couplings and hoses are used between 
the ceiling service panels and uprights, facilitating the reconfigura-
tion or removal of the casework system.

Another variation of flexibility within these systems is a set-up 
where the counters are fixed but the cabinets and drawer units below 
them are movable, notes Payette’s Li. “This allows for casework units 
to be swapped with other pieces in a lab, or for equipment such as 
undercounter refrigerators or other storage units,” says Li. “Certain 
systems also have the cabinets hung from the counter on a track, 
which allows them to be slid to different positions underneath.”

HDR’s Hanley advises Building Teams to sift through the “kit 
of parts” available today based upon the level of flexibility actu-
ally required. “In some departments, scientists employ every bit 
of flexibility, moving casework, plugging into various utilities, etc., 
whereas other scientists set up on day one and never change their 
workplace configuration,” she explains.

At the level of facility layouts and space planning, recent lab 
designs have departed dramatically from traditional compartmen-
talized layouts to much more interdisciplinary, collaborative inte-
riors. For example, gathering areas, such as conference rooms and 
informal break spaces, are more often adjacent to wet and dry labs 
to create a comfortable forum for formal meetings among research-
ers or just spontaneous conversation. “The strategic location of 
small casual nooks provided with whiteboards is particularly helpful 
in the cross-pollination of ideas,” adds Darr.

Taking an even more “scientific” approach, ZGF’s Collins says, 
“We carefully plan and design interaction spaces at the nodes where 
the greatest possibility for ‘creative collisions’ occur.” For instance, for 
ZGF’s design of the University of Texas at Dallas’s Natural Science 
and Engineering Research Building, a variety of gathering spaces are 
spread throughout the building. An interconnecting staircase links 
various levels and wings together, with airtight sliding glass partitions 
for visual connections that still maintain safety and IAQ requirements.
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 The LEED Gold-certified University of Louisville’s new Clinical and  Translational Re-

search Building houses wet laboratories, lab support spaces, shared equipment areas, 

an auditorium, and research facility offices.



Similarly, at Yale University’s Department of Genetics (designed 
by Svigals + Partners) and the University of Michigan Life Sciences 
Institute (a SmithGroup design), Building Teams created open lab 
neighborhoods with extensive interaction programs. At Michigan, 
SmithGroup’s open-plan solution included up to 10 lab modules 
accommodating two to four researchers per grouping.

Beyond strategically placed meeting spaces, the labs themselves 
are breaking out from their traditional silos. Consequently, the 
previous “kingdoms” of research – biology, chemistry, and so on—
are being combined based upon shared instrumentation needs into 
natural discipline groupings such as biochemistry, molecular biol-

ogy, and bioinformatics, according to EYP’s Kirby.
While fostering interaction and collaboration is definitely the 

overarching trend, HDR CUH2A’s Rew points out that individu-
alized, quiet spaces are still critical to enabling scientists to focus 
better and work undisturbed.

With scientific discoveries, research, and technologies advancing 
at an unprecedented pace, this last imperative becomes more im-
portant than ever to U.S. research groups and their Building Teams. 
To keep scientific discovery robust, our labs must continue to be 
robust, too—as well as flexible, carefully laid out, and outfitted with 
the latest technology and equipment. BD+C

SUSTAINABLE LABORATORY DESIGN


