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Abstract 

Successful mobile laboratory projects can only be achieved through a process involving a 
multi-disciplinary team representing the client, the design and production team representing 
the manufacturer, and a qualified independent commissioning team. Defining the mission of 
the laboratory and designing the lab to accommodate the procedures required to perform the 
work are critical first steps. Agreed performance standards and independent validation of 
adherence to those established criteria will guarantee that the end product meets all 
expectations. Close coordination, open communications, and consensus decisions during the 
entire process from concept to deployment will assure the end user of receiving the safest 
and most functional system to carry out their mission. 
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1     Introduction 

In order to properly specify the requirements of a mobile laboratory system, numerous 
factors must be considered. The workspace and equipment required for the laboratory 
procedures are best determined by the scientists and technicians that will be operating the 
laboratory. Logistical and maintenance considerations must include the staff that will be 
charged with deploying and maintaining the system. And of course, the budgetary aspects 
will involve someone from the procurement department who can understand the complexity 
of these systems and help make decisions that keep costs under control without 
compromising the safety and functionality of the lab. 
 
On the manufacturer’s side, there will be design engineers who will attempt to find 
innovative and reliable ways to maximize both workspace and safety. There will also be 
production experts who will have input on how to build the system in cost effective ways, 
and provide a reasonable time frame for the project to be completed. 
 
Finally, there would be an independent third party commissioning team that would be 
charged with helping to establish the performance criteria and safety standards for the 
project, making sure that the design meets the agreed standards, and validate that the finished 
product satisfies those standards. This commissioning team, typically consisting of a 
registered biosafety professional and an engineer, should have well recognized credentials 
and experience with the type of laboratory system envisioned. They must also be given the 
final word on the safety and efficacy of the design criteria and the authority to stop the 
project, if necessary, until all safety standards are met. 
 
 



2     Client Team Responsibilities 

The team members representing the client have the principal responsibility of setting the 
specifications for the laboratory project. These specifications should be developed after 
careful consideration of all the aspects mentioned above. Key decisions will include the work 
to be carried out, the environmental conditions where the lab may be deployed, and the term 
of the anticipated deployments. Specifications work best if they are like the brush strokes of a 
painting, clearly defining a cohesive image of the finished product, rather than an abstract 
laundry list of equipment and performance figures. 

2.1     Defining the Mission and Selecting a Platform 

Mobile and modular laboratories are designed, built, and equipped to perform a wide variety 
of missions. As such, each lab is specifically engineered to carry out its particular mission, or 
at most a relatively narrow range of missions. The mission and the operational environment 
will be the two most important factors in determining the vehicle platform. These can range 
from small detection and sample collection vehicles, to large modular laboratories to support 
medium to long term deployments such as field hospitals or remediation projects at chemical 
weapons storage facilities. 
 
Detection and sample collection vehicles are highly mobile and built on a robust vehicle 
platform that will be able to access remote areas. They would feature protective measures for 
the crew that might include an armoured body and/or positive pressure collective protection 
systems. Their mission would be limited to detection of hazardous agents and preliminary 
analysis to rule out false positive results. Their primary purpose is to give field commanders 
a reliable warning of conditions that would jeopardize the troops under his command. In 
civilian applications, they might be used to collect environmental samples from polluted 
areas or biological samples from poultry flocks or livestock herds. They are only equipped 
for sample collection, preliminary analysis, and the safe packaging of samples for delivery to 
field labs or central reference laboratories. 
 
Field laboratories are generally intended for deployment in relatively safe areas behind front 
lines, or in peacetime operations in response to releases of hazardous chemical or biological 
agents. They may be somewhat less agile than the detection vehicle, but they would have 
greater capacity for handling more samples and performing more in-depth analysis of those 
samples. Typically these are container based or larger truck based laboratories. One such 
laboratory system may handle samples retrieved by several detection vehicles or sample 
collection teams. Because they are behind the lines, yet could possibly come under attack, 
some protective measures such as ballistic protection and optional collective protection 
systems might be employed. 
 
Larger modular laboratories are used for medium to long term deployments. They are not 
considered truly mobile, but allow a laboratory with high throughput capability and more 
storage capacity to be set up relatively quickly in a secure area. Laboratories such as these 
might be set up to process diagnostic samples for a field hospital treating casualties, refugees, 
or victims of an outbreak of a pandemic disease. They might also monitor the destruction of 
stockpiled chemical or biological weapons at a clean-up site. 
 

2.2     Defining the Laboratory 

Having arrived at a consensus on the mission of the laboratory, the team must then determine 
the protocols and equipment required to carry out the mission. This would be the ideal time 



to introduce the commissioning team and any outside consultants into the program. They 
would be of great assistance in formulating the Standard Operating Procedure (SOP) for the 
lab. 
 
The SOP is a fundamental document in the development of the laboratory. This is a living 
document that must be frequently reviewed and revised as experience dictates. Everything 
from workflow, to the use of analytical equipment, to emergency procedures is incorporated 
in the SOP. As such, it forms the basis of the planning of the interior work space and 
mechanical space of the laboratory system. Containment equipment, workbench area, and 
storage space requirements are all determined by the SOP. These in turn dictate electrical 
load calculations, generator size, fuel tank size, etc. Waiting until the project is near 
completion before developing this document can create serious limitations in the safety and 
effectiveness of the laboratory system. 
 
In conjunction with the development of the SOP and the definition of the laboratory itself, 
visits to the facilities of likely manufacturers can be of great value. Seeing firsthand how 
these laboratory systems are engineered and built will offer important insights into how best 
to define the proposed system. The manufacturer has previous experience in designing and 
building laboratories that can be very valuable in avoiding mistakes and wasted space. 
 
Similarly, visits to other agencies operating mobile labs tasked with the same missions would 
allow the team to learn important lessons from the experiences of these other units. Building 
on the experiences of others is the surest way to develop the next generation of equipment. 
 

2.3     Producing the Specifications 

Once the team has defined the mission and the laboratory required to carry out the mission, it 
must put these into a coherent, logical specification. The specification should provide a 
framework that is specific enough to convey the important attributes and capacities of the lab 
without being so restrictive that it does not allow the manufacturer’s design team to bring 
their own knowledge and experience to bear. Any published standards, such as NATO’s 
STANAG 4632, should be clearly identified and referenced, particularly any applicable 
national codes or internal regulations. Questions regarding the specifications or 
interpretations of the requirements should be answered clearly and promptly to avoid 
confusion or misunderstandings. 
 

2.4     Evaluating the Tender Responses 

As a manufacturer, there is not much I can or should say regarding the tender evaluation 
process. Law often dictates this process, giving little flexibility to the selection board. I 
would urge, however, that technical merit be heavily weighted as opposed to simply the 
price. While all agencies look to save limited resources, particularly in the current economic 
environment, a well-designed and engineered mobile laboratory system will provide many 
years of safe, reliable service. While the analytical equipment may become obsolete in three 
to five years, the lab itself can easily last for decades. If amortized over a twenty-year service 
life expectancy, the price differential is usually offset by gains in performance and reliability. 
 



3     Manufacturer’s Team Responsibilities 

The manufacturer will bring several different engineering disciplines to the table in designing 
a lab to satisfy the tender specifications. Each has important contributions to make to the 
project, and each must work with the others to provide a completely integrated system. 
Concept drawings and compliance specifications are prepared for the tender response in the 
technical response. 
 

3.1     The Design Team 

If awarded the contract, specialists in mechanical engineering, air handling systems, 
electrical systems, etc. will participate in the design review sessions with representatives of 
the client’s team and the commissioning agent. There will also be a Project Manager whose 
responsibilities will include seeing the project through the manufacturing process with a 
close eye on quality control, cost containment, and adherence to the timetable. 
 
The Preliminary Design Review (PDR) is one of the most critical stages of the project 
development. The PDR brings together representatives of all three teams to review the first 
draft of the design engineering drawings for compliance with all the requirements as stated in 
the specification. Suggestions from any of the participants for improvements, enhancements, 
or other changes are discussed and decided upon. The resulting modifications are 
incorporated in the second draft of the engineering drawings and presented for final approval. 
 
The Critical Design Review (CDR) is the final design review. Any oversights or mistakes not 
corrected at this point will cost both time and money to correct.  The design is then revised or 
accepted as drawn, and the drawings become the working drawings for the production of the 
laboratory. 

3.2     The Production Team 

The production team is responsible for the actual construction of the laboratory system. All 
of the careful consideration and design efforts invested up to this point will of little value if 
the production team fails to carry out its responsibilities. The team, headed by the Project 
Manager, will order the materials, schedule and supervise the construction work, and perform 
the quality assurance testing necessary to deliver the project on time and on budget. 
 
Well trained and experienced technicians will assemble the system under the close 
supervision of managers and quality assurance personnel. Manufacturers that fabricate a 
large majority of the components in a system will generally have better fit, finish, and 
integration of components than those that simply assemble different pieces purchased from a 
variety of subcontractors and suppliers. This seamless integration also has the benefit of 
leaving one entity responsible for the performance and durability of the finished product. 
There is only one contact to be made for technical support or warranty work. 
 

4.     The Commissioning Team’s Responsibilities 

The commissioning team plays a key role in the design, development, approval, and 
acceptance of the laboratory. Having been involved with the development of the project from 
the early stages, they are fully aware of what the client expects and what the manufacturer 
has promised. All performance characteristics, safety features, and built-in redundancy are 
defined with the full consultation of the commissioning agent. 



 

4.1     Design Phase 

The commissioning team will review the anticipated workflow of the end users and help 
develop the administrative controls, or SOP required to carry out that work. They will also 
review the engineering controls proposed by the manufacturer’s design team to assure that 
adequate safeguards are designed into the system. Achieving the optimum balance between 
these two essential aspects of laboratory safety is one of the primary responsibilities of the 
commissioning team. During this process the commissioning template, which will be the 
acceptance testing protocol, is defined. 
 

4.2     Factory Acceptance Test 

After the completion of the construction, a Factory Acceptance Test (FAT) is conducted by 
the commissioning team prior to shipment of the laboratory system to the client. This is 
essentially a pre-commissioning of the system involving most, if not all, of the tests that will 
be conducted in the final commissioning of the lab. Any problems identified at this stage can 
be easily corrected while the equipment is still at the manufacturer’s facility. A list of items 
to be resolved is generated to assure that all outstanding issues are resolved prior to delivery. 
 
Laboratory certification is an investigation of the entire laboratory to include: 

• Review of all engineering controls (primary and secondary containment systems) 
o Tested individually 
o Tested as a total system 
o Tested in both normal and failure modes 
• Documentation of the primary and secondary safety equipment testing 
• Review of the biosafety manual 
• Review of administrative controls 
• Review of the standard operating procedures (S.O.P.) and relevant documents for the specific 

procedures planned for the lab 
• Review of maintenance procedures and programs 
• Review of operator training 

 
Certification must be performed in accordance with an agreed, published standard, such as 
the CDC-NIH BMBL, WHO Guideline, or other recognized standard. 
 

4.3     On-site Acceptance Testing and Commissioning 

Once the system arrives at the site designated by the client, the commissioning team 
performs the test protocol developed during the design phase to demonstrate full 
functionality and compliance with all specifications. Although the same testing is performed 
during the FAT, the on-site testing reveals any problems caused during shipment. A 
successful on-site test, validated by the commissioning team, concludes the acquisition phase 
of the laboratory system. Long term integrated logistics support, maintenance plans, and 
warranty coverage would begin. 
 



5.     Summary 

A close and cooperative interrelationship of the client, manufacturer, and commissioning 
teams assures the successful outcome of a mobile laboratory project. Each team has their 
own expertise and perspective to bring to the project. The checks and balances made possible 
by these respective positions will expose any problems and find sound solutions. Careful 
selection of the team members based on expertise and experience is paramount to the success 
of the project. 
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