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“Translational 
medicine is defined 
as treating patients 
in a research 
setting, which is an 
interdisciplinary 
branch of the 
biomedical field 
supported by three 
traditional groups; 
benchside, bedside, 
and community. ”

Technological advances and the increase of scientific knowledge 
are currently expanding at a rapid pace, with routine breakthroughs 
becoming more and more common. These scientific discoveries can have a 
significant impact on humanity from both an environmental and biological 
perspective. Over the past 20 years, use of this knowledge to treat patients 
in lieu of traditional experience-based practices have created a new field 
called translational medicine. 

Translational medicine is defined as treating patients in a research setting, 
which is an interdisciplinary branch of the biomedical field supported by 
three traditional groups: benchside, bedside, and community. The goal 
of translational medicine is to combine various professions, resources, 
expertise, and techniques within these different groups to promote 
enhancements in the diagnosis and treatment of patients. 

Transitioning from traditional healthcare design into translational design, 
also referred to as “bench to bedside”, has become more popular as the 
benefits of this approach have become more recognized by healthcare 
organizations. Although designing spaces that merge the traditional 
functions of patient treatment with laboratory research has unique 
challenges, the impact of integrating research, education, and healthcare 
programs can greatly promote enhancements in the treatment of patients 
and provide greater population access. 

Building design for translational medicine uses the same process for 
program planning regardless of whether the function is a research 
laboratory or healthcare space, as the separate program requirements are 
the same. However, the designer must plan for the areas where traditional 
biology labs and clinical environments begin to merge. Identifying critical 
needs for equipment and material movement, isolation and containment, 
and environmental quality is necessary for allowing both the clinical and 
laboratory functions to remain safe and effective. The challenges don’t 
stop at the design phase; initial constructability, time to market, and future 
adaptability are critical challenges that must be overcome.

This guide examines the unique design and construction challenges and 
requirements for creating buildings that allow for treatment of patients 
in a research setting, in both new and existing facilities.  Best practices 
and lessons learned for successful project outcomes will be identified.  
Life-safety and code requirements as well as integration of critical and 
specialized systems will also be explored.
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The range of disciplines that are involved in translational medicine 
bring many different needs. In a traditional setting the disciplines 
involved in delivering patient care work in their own unique 
settings, separate from the scientists and engineers developing 
treatments and the doctors and caregivers administering the 
treatments. Scientists and engineers work in research settings 
often characterized by a need for ample working and gathering 
spaces for team collaboration, while doctors and caregivers work 
in healthcare environments that focus on the patient experience 
and providing a nurturing environment. It is also not unusual for 
research facilities to be geographically separated from clinical 
facilities.  

Bringing together the different disciplines in the same space 
requires a  facility that is designed to  meet the requirements of 
all the user groups  while meeting relevant codes, standards and 
current trends in clinical care models.

Laboratory and research facilities generally fall under the scope 
of:  NFPA-45, Standard on Fire Protection for Laboratories Using 
Chemicals; ANSI Z9.5 Laboratory Ventilation; International 
Mechanical Code; ASHRAE Handbook – HVAC Applications 
(Chapter 16 in 2015 Handbook); ASHRAE 62.1, Ventilation for 
Acceptable Indoor Air Quality; and/or Prudent Practices in the 
Laboratory – Handling and Management of Chemical Hazards. 

A key design feature of labs that is often addressed in these codes 
and standards is high air change rates often accompanied by high 
fresh air rates due to the need to make up exhaust from hoods 
or processes and the need to keep particulates or contaminants 
in the air at safe limits. Healthcare spaces fall under the scope of 
NFPA-99 Healthcare Facilities Code and the Facility Guidelines 
Institute (FGI) organization that develops guidelines for designing 
and building healthcare facilities. In contrast to laboratories, air 
change rates in healthcare facilities are generally lower and utilize 
more air recirculation.

“Healthcare spaces 
fall under the scope 
of NFPA-99 for 
Healthcare Facilities 
and the Facilities 
Guideline Institute 
(FGI) organization that 
develops guidelines for 
designing and building 
healthcare facilities.  “
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Create facilities that foster collaboration among multiple fields by integrating 
different program requirements. 
An integrative or collaborative approach must be taken with development of 
An integrative or collaborative approach must be taken with development of 
the facility to meet the needs of multiple users, while creating an environment 
that fosters collaboration towards a common goal. Traditional medicine often 
defaults to a more isolated approach to programming and design by meeting 
the needs of individual researchers or clinicians without much consideration for 
other spaces. In transitional research and treatment, in which all programmatic 
spaces and disciplines are considered by each user group involved, 
collaboration is a basic requirement. 

Connecting the steps of a process can help streamline the overall progression 
and allow for immediate feedback and alterations to strengthen the result in an 
expedited timeframe. It is conceivable that a geneticist working with a biologist 
can give real-time feedback to the pharmacist and immunologist on the same 
floor before adjusting portions of iterative testing of diagnostic devices or 
chemical agents. Organizing space by research rather than department can 
reduce inefficiencies in a process, create a culture that fosters collaboration, 
and build knowledge of how to better serve the clinical application of 
medicines. 

Facility systems and design must account for the multidisciplinary needs 
of research teams. An easily overlooked concept is allocation of space for 
collaboration to occur. Successful examples of transitional medicine include 
multiple spaces that encourage collaboration. In addition to conference rooms 
and auditoriums, the provision of lounges, coffee stations, and breakout 
spaces help facilitate collaboration and interaction in relaxed settings. Input 
from researchers during the design process can help ensure a high-quality 
experience not only for patients, but all people involved in the process from 
benchside research to bedside treatment. 
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Foster partnerships between research and healthcare companies by allowing them to cohabitate 
the same facility.
Ideally patients, doctors, and researchers not only coexist but thrive in the same facility. A 
patient’s experience can be enhanced through community engagement by keeping them 
informed and a part of the process. A program layout that facilitates circulation and workflow to 
reduce inefficiencies for both benchside and bedside contributors is important. Adaptivity and 
flexibility of facility systems is essential to meet unknown future needs. 

Design facilities with the flexibility and adaptability for staff retention and patient satisfaction.
Due to the continually evolving nature of research and medicine, it is paramount that 
infrastructure be flexible enough to accommodate large shifts in focus without hindering 
the users. It is understood that patients continually revolve through facilities, but the fact 
that researchers, scientists, doctors, nurses and support staff are frequently in flux is often 
overlooked. With the rotation of patients and staff, a facility must be able to adapt and 
accommodate new programs quickly. One of the most expensive parts of a renovation can be 
downtime, so designing with the intention of minimizing future downtime can yield significant 
payback. Though it is impossible to anticipate all future needs, incorporating flexibility, growth 
capacity, and scalability in the design can minimize downtime and give a facility the ability to 
adapt to ever evolving needs.

Minimizing cross contamination between research and patient care areas.
Patient care spaces and clinical areas each have unique mechanical, electrical, and plumbing 
(MEP) requirements and similar areas may also require isolation to minimize cross contamination. 
A combination of design strategies including space pressure control, UV lights in air handlers, 
and HEPA filters can all help lessen the likelihood of cross contamination. Patient care spaces 
often employ pressure control to direct the flow of contaminants in or out depending on the 
space and minimum air change rates to dilute any contaminants in the space. Laboratory spaces 
also use similar design strategies but the older practice of high air change rates for dilution is 
giving way to source capture using hoods to prevent contaminants from entering the space 
in the first place. Since many methods intended to address cross contamination potential rely 
on solutions related to air, unknown future possibilities must be considered when selecting Air 
Handling Units (AHUs) used in the facility and their spare capacity. The ability to clean systems 
must also be considered to minimize cross contamination. 

Optimizing programmatic ratios and occupant comfort and satisfaction.
Special attention must be paid to spatial layout considerations within a facility. The importance 
of fostering collaboration between fields has been discussed, but equally important is the 
ratio of patient care areas to research areas. Research grants generated at the benchside must 
be balanced with potential profits from bedside care to determine the ratio that is right for 
the facility. It is easy to focus on one aspect but doing so will likely impact another aspect. 
Exterior views and natural light should be prioritized for patients, as research proves its benefit 
to accelerate healing. That does not mean that access to exterior views should be reserved 
solely for patients. While some research functions benefit from a lack of natural light, all 
people, including staff, benefit from it too. Every facility hopes to attract talented researchers to 
strengthen the benchside, talented caregivers to strengthen the bedside, and patients from the 
surrounding community. A simple way to strengthen the benefit of translational medicine is to 
offer outdoor collaboration spaces, controlled exterior views to encourage patient relaxation, 
and naturally lit treatment areas where feasible.
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Site selection is one of the most important considerations for a client when 
deciding to locate a new facility. There is a wide range of evaluation criteria 
that impact whether a specific site will be advantageous for a client, especially 
when converting an existing structure to meet the needs of a certain program. 
Examples of upfront considerations when converting an existing building or 
planning for new construction include:

• City and Town Coordination – building zoning, water and sewage usage 
• Site Conditions – soil composition, floor loading, clear height between floors
• Facility Infrastructure – condition and capacity of existing equipment
• Location – urban, suburban, rural
• Proximity – transportation accessibility, adjacency to other life science entities   

or amenities
• Critical Factors – identifying the most important variables to help shape scope,   

budget, schedule, and project delivery method.

When considering renovation of an existing facility, a key consideration for 
most clients is whether the facility offers the flexibility needed to evolve and 
grow as science, technology, and treatment for patients changes. The effect of 
flexibility and expandability on design, engineering, construction, operations, 
and overall capital expenditure is significant. One common course of action is 
to include shell spaces within the facility to allow for future build out to meet 
business growth and expansion. Though this offers the ultimate in flexibility, 
decision makers need to compare the cost of paying for the unusable square 
footage versus the cost of potential disruption to operations when expansion 
occurs. 

Below are some trends and project approaches to meeting a client’s immediate 
need for design, construction, and programming goals while maintaining 
flexibility and improving the patient experience in the most cost-efficient 
manner.
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Research and Development, Current Good Manufacturing 
Practice (cGMP), and treatment facility designs have 
transitioned from a static environment to a more dynamic 
setting. Examples include open-ceiling concepts with high-
bay floor-to-deck height and moving lab locations to the 
perimeter of a building to access more windows for natural 
light. The openness in this setting is a great benefit to the end-
users in these facilities. There is also a push to reduce square 
footage of office space within a client’s footprint and increase 
the square footage of labs, often putting workstations in the 
labs or creating transient workstations for end-users. 

Additionally, life Science and healthcare clients are continually 
pursuing flexible and innovative products to successfully 
adapt to the constant changes and improvements in their 
respective markets. A great example of this is the influx in 
modular cleanrooms in the market. Most modular cleanrooms 
help clients minimize space requirements, lessen the 
installation duration, have greater durability, and more easily 
meet compliance requirements.     

Other Examples of Research & Development, cGMP, and 
Healthcare Flexibility Trends:
• Modular Systems – wall, ceiling, floor, and glass systems as 

well as turn-key solutions with integrated MEP/FP systems
• Open lab concepts
• Mobile casework and lab benches in lieu of fixed casework
• Mixed-use overhead utility systems
• Recirculating fume hoods and flexible fume hood 

connections
• Communication capabilities in labs for improved 

collaboration 

“Research and 
Development, Current 
Good Manufacturing 
Practice, and treatment 
facility designs have 
transitioned from a 
static environment to a 
more dynamic setting.”
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With the rapidly changing landscape of science and technology — and the increased 
demand on research teams to develop new, improved treatments for patients — the need 
to achieve these results starts with creating a setting to perform this work. The “speed to 
market” for a new development can often be a long and arduous process if not approached 
properly. The process can include: 

• Finding a suitable location/site 
• On-boarding a design team and designing the scope of work
• Finalizing a design with all stakeholders
• Bidding and on-boarding a construction management team
• Constructing the project
• Client move-in and startup process.

The opportunity to fast-track projects is achievable with a design-assist approach and a 
methodical preconstruction effort. There are multiple benefits to this approach including 
cost monitoring, schedule management, an accelerated and earlier procurement timeline, 
as well as numerous intangibles such as a cohesive team. In today’s market, construction 
management firms are often asked to bid on a design package that is at the Basis of Design 
(BOD) level in order to expedite the procurement and project startup. A byproduct of this is 
that subcontractor pricing can be inflated in order to mitigate their financial risk and liability 
due to the early stage of the design. 

Targeting early involvement between the design and construction management teams 
will often maximize the planning effort. Depending on the complexity of the project, that 
collaboration can begin as early as BOD, which creates an opportunity to proactively solve 
problems collectively and efficiently. Additional benefits include reduction of the design 
schedule, thereby reducing cost to the client. It also positions the construction manager 
to complete critical activities such as permitting, early procurement activities, and value 
engineering. Other benefits include reducing the number of RFI’s during construction 
because of early familiarization with design and time saved resolving field issues due to 
pre-planning and performance of value engineering as the design is developed rather than 
redesigning after the project has been bid. Understanding scope, schedule, and budget 
constraints helps inform the most appropriate project delivery model and subsequent 
contracts. Though projects vary greatly in complexity and scale, working to define as much 
project information as early as possible should always be encouraged. Engaging team 
members early in the project planning process will help clarify project details early, which 
facilitates project management and encourages success.
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Benefits
The primary benefactors of translational medicine are the 
patients themselves. But the organizations and communities 
that are involved in providing cutting edge care to patients 
also win. In an age where healthcare organizations compete 
to attract patients to their services, translational medicine and 
the personalized care it offers can provide an edge. 
Translational medicine condenses the timeframe from research 
on a condition to a successful treatment, often resulting in 
better patient outcomes.  

Conclusion
Translational medicine provides tremendous benefit to 
patients as well as the healthcare organizations that provide 
care. Incorporating the disparate requirements for each user 
group is challenging, so an integrative approach to design 
must be implemented from project initiation in order to create 
an effective facility. Keeping facility systems adaptive and 
flexible is essential to meeting unknown future needs. The 
ratio of patient care area to research areas must be carefully 
considered to determine the ratio that is right for a given fa-
cility. Translational medicine provides a better experience and 
enhanced outcomes for all, whether it is benchside, bedside, 
or community.

“In an age where 
healthcare 
organizations compete 
to attract patients 
to their services, 
translational medicine 
and the personalized 
care it provides can 
provide an edge “
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Our client had a 22,000-square-foot lab and office renovation in Worcester, MA. They approached the project with 
preconstruction aligned with the design at the BOD level and carried the same teams into construction. The overall 
approach resulted in the following:

• Reduced overall project duration by 4 months
• 5.1% savings of overall project costs due to VE effort during preconstruction
• 4.7% in buy savings due to familiarization with scope and procurement process 
• Opportunity cost for R&D teams due to an earlier move-in

The results above are based off a GMP developed from 60% design documents and were a direct result of assisting the 
design development, identifying efficiency in building during the design phase, and the planning process for pre-
fabrication and efficient construction sequencing.
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About Fitzemeyer & Tocci Associates, Inc. 
Fitzemeyer & Tocci is a leading engineering firm for health science institutions, 
including academic, research, and manufacturing facilities. Several of the biggest 
names in healthcare rely on our services.  We have been solving complex mechanical 
and electrical engineering challenges at leading institutions since 1960. Clients hire us 
because we’re exceptional at what we do – engineer facilities that promote wellness and 
keep patients, staff and students safe. 

While the technical and regulatory requirements in these environments are steep, we’ve 
developed processes that make us nimble and efficient.  We help our clients understand 
how their facilities compare to others in the industry; our proprietary benchmarking 
tool provides critical insights during critical decision making stages of a project. At 
Fitzemeyer & Tocci, our priorities are the same as yours: keep patients, staff and students 
safe.
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