
Making health iMproveMent tangible

Optimal flexibility as new 
gOal fOr general health

tno has developed a new 
approach to demonstrate health 
effects of nutritional interven-
tions. this approach combines a 
‘challenge’ to force the body to 
reveal its metabolic flexibility with 
state-of-the-art analyses and 
bioinformatics.

Demonstrating health 
improvement
For ingredient and food companies, 
convincing demonstration of health- 
beneficial effects of their products is of 
critical importance. especially when it 
comes to healthy people, however, it is 
difficult to obtain the required evidence. 
Firstly, because accepted biomarkers  
are either not available, not measurable 
or will show normal homeostatic values. 
Secondly, because it may take a long 
time before healthy people develop 
disease, and this limits the feasibility  
of nutrition interventions with disease 
endpoints. 
nevertheless, apparently healthy people 
may show great difference in terms of 
general condition, recovery rate or 
disease resistance. this becomes 
apparent under situations of temporary 
stress, like physical exercise, infections 
or mental stress. also dietary habits like 

excess intake of sugars or fats, present 
temporary stress to the body. 

tno proposes a stress test to 
assess health status 
in various systems (e.g. transfer of 
people, goods, finances, energy), optimal 
performance is achieved only when 
logistics and infrastructure function well 
and are capable to deal with temporary 
overload or stress. Disturbances in these 
systems lead to traffic jams, shortages  
or damages. Stress-tests are applied to 
test the flexibility of such systems in 
unexpected situations.
Similarly, proper management of calories 
and nutrients by our body requires 
optimal metabolism and condition of the 
organs. When this is the case, the body’s 
flexibility is able to cope with temporary 
distortions, a condition which can be 
qualified as “healthy”. 
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Fig. 1: Visualization of improved 

health in 35 overweight men 

after consuming a supplement 

mixture. (Bakker et al AJCN 

2010, Bouwman et al. BMC 

Medical Genomics 2012)

Making health iMproveMent tangible

to better quantify this condition, tno 
develops and applies stress tests in 
nutrition interventions, in a new approach 
towards obtaining health claims.

tno has embraced this approach as a 
new road for industry towards obtaining 
qualified health claims.

Determining subtle effects
in applying stress tests before and after 
nutritional interventions, broad-range 
measurements will be required to build a 
comprehensive image of the response 
and to allow evaluation of efficacy of the 
intervention. tno applies advanced 
analytics and bioinformatics to reveal 
subtle responses in metabolic pathways 
at the individual level. 
to visualize such improvements, tno has 
developed the “health Space Concept” 
(Fig 1). this tool shows individual shifts 
of health status in a three dimensional 
space defined by metabolic processes.

application in nutrition trials
tno has built experience with several 
type of challenge tests. We will be happy 
to discuss with you what possibilities can 
be worthwhile to explore in your situation. 
Morover, we offer senior regulatory 
consultancy to evaluate whether your 
strategy and data comply with guidance 
documents as provided by eFSa.  

In vItro anD translational 
research
in some cases, it might be desirable to 
first collect more evidence about working 
mechanisms or apply longer term 
treatments. to meet these needs, tno 
offers a range of in vitro tests systems 
(e.g. using human pbMC assays) and 
superior cardiometabolic disease 
models. For both platforms, the advanced  
omics infrastructure and expertise can be 
deployed, which enables translational 
interpretation of data.

tno in the Driver’s seat of 
phenflex anD nutritech
to further solidify the new approach and 
evaluate new technologies, tno has 
established the projects phenFlex 
(industrial partners) and nutritech (Fp7). 
ilSi is involved in both projects.  
the projects are aimed at accelerating 
new concepts and technologies in the 
benefit of science, industry and con-
sumer. More information is available 
upon request.
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