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Introduction  
July/August the Microfluidics Association (www.microfluidics-association.org) together with 

MFMET (www.MFMET.eu)1 held a survey into microfluidic leakage testing. The aim of the 

survey was to get information about this subject and feed that information to the Microfluidic 

Leakage Testing Team2 which is working on protocols for microfluidic leakage testing. The 

results of the survey are communicated to those respondents that supplied their email address, 

the members of the Microfluidics Association and the Microfluidic Leakage Testing Team. 

Due to holiday time, the number of respondents was lower then expected: 78. This, and the fact 

that the microfluidic market is divers means that the possibilities of making subsections of 

responses is limited. However, the number of responses is high enough to get a good overview 

about the way the microfluidic community is doing leakage testing. 

The questionary used is given in the appendix. 
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Conclusions, discussion and follow up actions 
The diversity of products is high, but a large majority of the community works with water-based 

fluids at pressures less then 2 bar and low temperature. Practically everybody is testing for 

leakage, but standard protocols are not used and people relay either on the experience of the 

tester or internal protocols. Only very few of the respondents have exact specs on leakage of their 

products, some have a vague idea, over half do not have a quantitative specification of maximum 

allowable leakage.  

Checking all the products for visual signs of leakage is the norm during development. Checking for 

leakage in production is seldom done, unless the product demands 100% leakage test; in that case 

air pressure drop3 testing is the norm.  

Medical devices are more often tested for leakage during development, often by visual check. If 

100% of the products are tested during production, then air pressure drop is de method preferred. 

For higher pressure devices, we see more often 100% testing; air or liquid pressure drop is the 

norm; those are also the test methods used during development of these products. 

For a community that is so much oriented to developing and producing medical devices, it is 

surprising that there seem to be no standard leakage test protocols that the community seems fit 

to use. The community uses either internal protocols or the experience of the tester about what, 

when and how to test. 

Nearly half of the community is of the opinion that leakage or air cannot be compared with leakage 

of liquid. Nearly all of the rest assumes a straightforward relation between them based on the 

differences between their viscosity.  

A quick literature research suggested that air pressure decay test results might give a reasonable 

prediction for liquid leakage. However: 1) This is not checked for low pressure and low internal 

volumes cases. 2) The issues of the influence of evaporation, surface tension and minimal 

overpressure needed for a leak to appear are not discussed in detail. 3) There are no practical 

guides for leakage testing for microfluidic engineers. 

The results were discussed during one of the Leakage Test Team meetings and we decided on the 

following action points: 

1) The team will work on leakage test protocols and guidelines that tell which, when and how 

often to use the proposed protocols. These draft protocols will be made availably for 

discussion in the microfluidic community and, when approved, proposed as a draft ISO 

protocol. 

2) We will discuss with our partner MFMET (www.MFMMET.eu) the possibilities to check if 

air pressure decay can be a correct replacement of liquid leak testing and establish the 

quantitative relation between them. Aspects like time to leak, surface tension, 

evaporation, accuracy and repeatability etc. should be considered. 

  

 
3 Also known as air pressure decay. 

http://www.mfmmet.eu/


Overview of the responses to the questions 

Background of the respondents 
Seeing the email addresses, most of the respondents are industry based. The results give therefor 

a view of the way the microfluidics industry manages leakage testing. 

Slightly less than half of the respondents is working with medical products.  

 
Figure 1: Background of the respondents. 

 

 
Figure 2: Is the product a medical device? 

We hoped to be able to say something about subgroups of respondents, but, as figure 3 shows, the 

diversity of products is too large and not all where specific about their product. 

 

Figure 3: Type of product. 

We decided to look also at two subgroups that are of sufficient size: those that work with medical 

products and those that are work with higher pressure devices.  

  



Operating conditions 
As was to be expected, most of the respondents work with water-based fluids at low pressures (< 

2 bar). See next two figures.  

 
Figure 4: Medium used in the device. 

 

 
Figure 5: Pressure of the medium during use (operational 
pressure). 

Leakage rate to be measured and when 
The minimal amount of leakage the respondents want to measure varies from below 1 and above 

1000 µl/hr, but the majority do not have an exact specification on the leakage rate they want to 

measure. Several gave answers like no leakage allowed, no visible leakage, zero leakage etc. 

 
Figure 6: Minimal amount of leakage to be detected. 

 
Figure 7: When is the product tested. 

During all stages of microfluidic development and production the product is checked for leakage. 

 

  



Test methods used 
The diversity of test methods available for leakage testing is high, but not all of them are used 

often: 

 

Figure 8: Leakage test methods used. 

From the figure above it becomes clear the most unpopular leakage tests are air bubble test, 

helium leak testing and air pressure rise. After removing those three, the picture becomes clearer: 

 

Figure 9: The four most used leakage test used. 

It turns out that checking all the products for visual signs of leakage is the norm during 

development. Checking for leakage in production is seldom done, unless the product demands 

100% leakage test; in that case air pressure drop4 testing is the norm. Some do sample testing 

 
4 Also known as air pressure decay. 



during development; air pressure drop and checking for visual signs of leakage are the most 

often used methods for them. 

Two groups of devices we studied into in more detail: medical devices and higher-pressure 

devices:  

 
Figure 10: Leakage test methods used for medical devices. 

 
Figure 11: Leakage test methods used for higher pressure 
devices (>2 bar). 

Medical devices are more often checked for leakage during development compared to non-

medical microfluidic devices, often by visual check. If 100% of the products is checked during 

production, then air pressure drop is de method preferred. 

For higher pressure devices, we see more often 100% testing compared to low-pressure devices, 

air or liquid pressure drop is the norm; those are also the test methods used during development. 

Other test methods mentioned are: Liquid flow rate measurement, vacuum decay, long term 

volume (weight) drop, air flow measurement. 

  



Usage of protocols 
For a community that is so much oriented to developing and producing medical devices, it is 

surprising that there is no standard leakage test protocol that the community seems fit to use for 

microfluidic devices. Over half of the respondents is using the expertise and training of the tester 

what, how and when leakage testing is done. Only one of the respondents said that in his 

organisation a standard protocol us used, (see below) 

 

Figure 12: Usage of standard protocols for leakage testing. 

Additional comments from the respondents about leakage testing: 

• As far as I know, our chips and interfacing do not leak. The interfacing technique is detailed 
in the paper we recently published. Out syringes and fittings and tubing are HPLC part 

designed for high pressure, and the chip-to-tubing interface is sealed AFAICT. 

• Air Flow measurement, keeping pressure constant on the device under test. Test time 

below 3-10 sec. per device (pressure control + flow measurement). 

• We are looking for acute failure, not for a leak rate. 

• We use air as a worst-case test 

• We use hydrophobic bubble traps in our system so behaviour in air is naturally different 
from water. Usually, we rate air test higher than water tests. 

• “Comparing leakage testing, testing with liquid or with air”: Good question. I have not tried 

a high-pressure air-filled system. Will add that to the TODO list... 

• Liquid causes contamination. It is absolutely no go.  

• The device (Fuel cell) should be gas-tight and liquid-tight. Many other devices that need 

leak testing (automotive, household appliances, medical or food packaging, ...) are tested 

with air or N2. Liquid leak testing is too complex. 

 

  



Comparing leakage testing with air or with liquid 
We asked the respondent specifically about the relation between leakage of air and leakage of 

liquid. See below. 

 

Figure 13: relation between testing with air and liquid. 

Nearly half of the community is of the opinion that leakage or air cannot be compared with leakage 

of liquid. Nearly of the rest assumes a straightforward relation between them based on the 

differences between their viscosity. 
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