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Medical companies worldwide feel a growing need for 

generic laboratories nowadays. Due to the expansion 

of high tech life science industries and stringent labo-

ratory guidelines from the WHO a more urgent call for 

laboratory space becomes visible. KuiperCompagnons 

has been designing laboratories for many years now, 

and we are consulting many companies.

The most frequently heard wish for a laboratory is to be 

flexible and fast track. But the reality is ...

Too many laboratories are designed for one specific 

procedure, which make these laboratories neither 

flexible nor quickly built at all. Existing laboratories 

cannot easily be transformed into for instance a PCR 

laboratory.

This whish is even more relevant in our rapidly chang-

ing world where new viruses, like the current Covid-19, 

keep popping up. It’s essential to dispose of several 

generic laboratories which can easily be scaled up and 

scaled down. In this article we explain the ingredients 

for designing or improving these laboratories and en-

hancing the capacity of existing laboratory space.

To give a more inside view in the world of process ar-

chitecture, and the way to approach a design process, 

some of the basic principles of laboratory design need 

to be explained. Doing so because we believe sharing 

our expertise’s can make the world healthier and peo-

ple happier. And, as a bonus, this makes laboratories 

highly flexible and quickly developed.

The design process of a laboratory shows several 

points of attention to be important. This article fo-

cusses on designing and building laboratories, 

using the Intelligent Generic Laboratory Optimiza-

tion (IGLO) method. This method is based upon the 

following five aspects:

 The most frequently heard wish for a 
laboratory is to be flexible and fast track.



1.  The working process which is planned in the labo-

ratory.

2. The people working in the laboratories.

3. Safety and containment strategies.

4.  Intelligent integration of technical installations and 

equipment.

5.  Building Integration Modelling and future company 

activities. 

1.  The working process initiates the  
laboratory

Designing a laboratory starts with defining the specific 

working process. Different types of processes take 

place in laboratories, which place different demands 

on the space itself and the layout of this space. The 

laboratory could be running in support of a life science 

oriented process or a more industrial process, and 

requiring a conditioned environment. Consider assem-

bling car parts, production of chips, qualitity testing of 

water samples patients blood/tissues samples. Every 

client or company that is in need of a laboratory has 

their own unique processes.

In our view however, the design approach for a labora-

tory is generic. This will be explained in this article. In 

short our work method is applicable to all laboratories. 

Current times show a very urgent need to be able to 

quickly expand a laboratory where patient material is 

tested for COVID 19. Because not only the question ‘do 

we have enough tests(supplies)’ is urgent, but also the 

question ‘do we have enough testing capacity’.

To show how to set up a design for a generic labora-

tory a laboratory related to COVID 19 is taken as an 

example. The laboratory process to define if a person 

is infected with COVID 19 is therefore given a closer 

look.

When a patient is supposed to infected by COVID-19, 

a sample of throat mucus is taken of that patient. This 

sample is used to diagnose for a possible infection. 

The test process to be done on the mucus takes place 

in a PCR laboratory. A PCR laboratory is a laboratory 

where the polymerase chain reaction takes place. This 

technique has been discovered by Kary Mullis in 1983. 

PCR laboratories have since then been used for all 

kinds of DNA testing and research.

The process in PCR laboratories can be described as 

follows. All PCR laboratories start with specific raw ma-

terial. Out of this material the master mix is composed. 

From this master mix the culture is taken. This culture 

is then taken to the test facility. With the PCR tech-

nique the DNA is multiplied which allows in this case 

for the COVID-19 virus to be indicated. This complete 

procedure can be divided into different aspects of the 

working cycle, which leads to standard components 

that are always present in a layout for a PCR labora-

tory. These standards components can be projected 

to a basic scheme (picture 1) and developed into a 

floorplan. 

As we look more deeply into the process, a crucial 

component is the mastermix, to which the DNA is 

added. This mastermix should not cross the multiplied 

DNA in the next step of the test. Due to this condition 

a unidirectional workflow has to be guaranteed in the 

floorplan and along with the air handling system. The 

goal is to reveal the presence of the DNA of a virus. If 

this virus is already present by contamination of the 

mastermix the test will give a false positive result. This 

means there may never be a back flow possible in the 

layout and the layout has to be designed as such.
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2. The people in the laboratories
The next important factor are the people working in, 

and those who have responsibility for, the laboratories. 

After all, people bring the laboratory to life.

The end users are the key to the success of a design. 

They challenge us from the first day to pierce their way 

of working and incentives. They have all the informa-

tion on how to set up the design but it can be a trap to 

put all the balls in their court. Usually users have the 

urge to ask for all the space and equipment they have 

plus a bit extra but in reality they need something else. 

This is a natural way of thinking as we are talking about 

our own topics and daily routines. As Einstein said, 

“We can’t solve problems by using the same kind of 

thinking we used when we created them.” So we help 

users to zoom out and to look from a distance at their 

own procedures. It is our job to challenge the needs 

and wishes of the users and to deliver what they need. 

These specific wishes are transformed into generic 

needs. This people driven approach can be found in 

the laboratory designed for Hunze en Aa’s.

As we are ultimately designing for people we are 

continuously striving for pleasant and comfortable 

buildings, that are safe and secure and make people 

feel happy. These values sometimes seem difficult to 

reconcile with the demands for the high tech environ-

ments.  With the current high pressure on laboratories 

and the vital need for rapid performance, it is important 

to accomplish a suitable laboratory. Working in protec-

tive clothing and the associated gowning/degowning 

procedures also make working in a PCR laboratory 

labor intensive. Employees must be able to work 

efficiently and purposefully and the environment must 

support them in doing this. It is clear that a work envi-

ronment with daylight and outside views is very pleas-

ant to work in. Besides the inevitable need of innova-

tion is stimulated through unexpected encounters and 

working together as part of the analyzed processes. 

With the IGLO method however we have proven in our 

projects these basic architectural elements are guaran-

teed in the design. This is evenmore important in the 

hunt for talent. The right environment for attracting the 

right kind of staff.

 We are continuously striving for 
pleasant and comfortable buildings,  
that are safe and secure and make  
people feel happy. 

Waterschapslab Hunze en Aa’s in Veendam, The Netherlands

Staff check specimen information at the polymerase chain reaction (PCR) laboratory in the disease prevention and control center of 

Changxing county in Huzhou city, East China’s Zhejiang province, April 21, 2020. [Photo/Xinhua]



3.  Safety and containment strategies;  
the safer the better?

In the design of a PCR laboratory there are specific 

safety issues that have to be taken into account. In a 

laboratory where is worked with Sars-CoV-2 safety is 

of high importance, mainly because the virus is highly 

infectious and there is no vaccine yet.

The overall safety level of the laboratory is crucially 

determined by the level of the following aspects below.

• Containment, the virus may never leave the labo-

ratory 

• Biosafety level, the specific level of biosafety re-

quired for the laboratory. 

• Good manufacturing practice (GMP) grades. In 

most laboratories we add an essential layer con-

taining flows of the materials, persons and waste. 

• Biosecurity, no one is allowed to enter the labora-

tory to get hold of a virus for criminal purposes. 

• The safety level can be achieved by constructional 

interventions, such as locks, wall finishes, choice 

of installation measures and personnel training. 

Undoubtely, increasing the safety level also has 

a major impact on costs. On the other hand, a 

well-chosen procedure reduce the cost for staff 

training and the risk of an accident.

When designing an intelligent and generic laboratory, 

it goes without saying that choosing the highest level 

of safety has financial consequences and affects the 

workability in the laboratory. However, if an increase or 

decrease in the safety level is expected in the future, 

the degree of upscaling can be identified and inco-

orperated in the design process. In an intelligent and 

generic design, a balance will be found between the 

financial investment, the requested and the future level 

of security and containment. 

4.  Intelligent integration of technical instal-
lations and equipment

A laboratory can be compared to a densely populated 

city, in which the basis is formed by the infrastructure. 

The backbone of this infrastructure in a laboratory is 

formed by technology, HVAC, process and electrical 

items. This infrastructure determines a large part of 

the financial investment and requires a large amount 

of space. With thorough analysis and an integral 

approach, coherence is found in an intelligent and 

generic design. These building installations, too, must 

be generic in order to allow future adjustments in the 

laboratory. Generic modularity and accessibility are 

key here.

In the choice of the installation concept and the choice 

of specific installation components, it is important 

that the influence on maintenance, continuity, CQV 

(Commissioning, Qualification and Validation) is taken 

into account. This is crucial to design and construct 

a laboratory. But is also the lifeline to enable a rapid 

transformation from a PCR laboratory to another work 

process in the future and to keep the laboratory airy 

and equipped to work with viruses like COVID 19.

 Star-SHL laboratory blood diagnostics, Rotterdam (picture:Star-SHL)

 In an intelligent and generic design,  
a balance will be found between the  
financial investment, the requested  
and the future level of security and  
containment.



5.  Building Information Modelling and  
future company activities

With the future in mind, it is helpful to think in scenar-

io’s. The same goes for the future of a laboratory. The 

lifespan of a building is, almost without exception, 

much longer than the facilities inside. New experi-

ments, enhanced equipment or altering regulations ask 

for constant adaptation. Not every change needs to 

affect the lay-out when you keep in mind future possi-

bilities from the start.

Information modelling is an indispensable tool when 

designing future proof laboratories. Therefore from the 

beginning a database is built to collect all information 

for the project. Processes, rooms and user require-

ments are linked to provide insight for the client. Con-

sequences of requirements become clear and in an 

early stage the complete design can be evaluated and 

qualified on key aspects. Detected deficiencies can be 

addressed before they become an issue.

Future wishes of users can be recorded in the models 

in different scenarios. This way, the consequences can 

be weighed up by the invested party and the founda-

tion is laid for a laboratory that can be quickly adapted 

in the future. The laboratory becomes intelligent and 

generic, as KuiperCompagnons designed the quality 

control laboratory for Plasma Industries Belgium (PIBe) 

in Brussels.

Towards attractive, state-of-the-art, generic 
laboratories for COVID -19
We have now defined the main ingredients for the 

IGLO method: the process and the people, safety 

technical installations and future possibilities. The last 

step is to determine the connections between the base 

elements. The basic elements such as receipt materi-

als, storage of materials, transport routes. We visualize 

these structures in the main flows and are intensively 

discussed with stakeholders. Processes are then trans-

formed into building blocks, become bearing modular 

elements instead of the specific steps that are apt to 

frequent change. Here the design components come 

together and the circle of the design is closed.

Over the years we see this design approach is helpfull 

for all design questions. In specific arrangements it is 

difficult to make changes without drastic modifications 

to the building. A common and frequent, but costly 

practice. The IGLO approach brings flexibility and 

modularity, to prevent such practices. Through careful 

analysis of processes and looking for similarities, com-

bined with a good notice of the bigger picture it helps 

us to find more generic lay-outs.

This approach will help laboratory owners and users 

to create a future proof generic PCR laboratory, which 

can provide all the required testing capacity during 

these COVID 19 times and in the future when there will 

be an urge to test other viruses.

It would be a revolution if we could arrange the labora-

tories in such way there is no shortage of test capacity, 

scaling up and down according to demand. Compa-

rable to the speed with which Star SHL and Sanquin 

were able to scale up the test capacity for COVID-19.

We truly hope and believe this method will help to 

‘defeat the Corona virus or any other challenge’ and 

make people healthy and happy!

Quality control laboratory for Plasma Industries Belgium (PIBe) in Brussels

 Information modelling is an  
indispensable tool when  
designing future proof  
laboratories.
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