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enablingMNT 

enablingMNT has offices in The Netherlands, Germany and the UK with an extensive network of 
associates and partners worldwide. Whether you need one-off advice, assistance with setting up a 
production line, a challenging reliability or test problem, impartial support to your business 
development programs or global marketing and promotional work, enablingMNT is available to 
assist you. We are also available and interested in joining your project teams and can in particular 
bring vast experience in the areas of project management, dissemination & training, roadmapping, 
and technical research through our participation in all European programs since ESPRIT3 in the 90’s 
to the recently launched Framework programs. 

 
Henne van Heeren runs the Dutch office of enablingMNT and is a specialist in production 

engineering and supply chain management. He has offered market research and manufacturing 
related services in the field of MNT since 2003. Henne has a chemistry degree from Utrecht 
University. His career steps included the responsibility for the transfer and industrialization of the 
thin film magnetic heads technology from Philips Research to the Business Unit, wafer fab 
production management, and business development management. He is currently assisting several 
companies and other organizations in the area of MNT product industrialization using his production 
expertise and extensive international network. 
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Short Summary of the MFmanufacturing project 

There is a clear need for microfluidics-based or microfluidics-enabled devices in life science 
applications (pharmaceutical, personalized medicine) and other areas such as environmental, 
analytical and agro-food. For instance, the costs of an ageing population and the associated increasing 
costs of healthcare could be controlled by introducing microfluidics based diagnostics devices; on the 
other hand, microfluidics will enable functionalities otherwise impossible, such as personal DNA 
sequencing. 

Despite several commercial examples of the use of microfluidic technology, its use is not 
widespread so far. The main reason is a lack of maturity of the market and the technology, especially 
reflected by the limited availability of mature, cost effective microfluidic components and solutions. 

This lack of maturity can be attributed to 2 main causes: 
 

 The lack of an organized industry in which MF manufacturers are mostly specialized in one 
of the predominant type of basic materials (glass, silicon and polymer) which limits the 
possibilities, both in terms of equipment and expertise, when integration of complex 
systems by combination of different devices is necessary. 

 

 The lack of standards (both on a device and on a process integration level), resulting in 
specific devices for specific applications. Indeed the MF-4 Microfluidic Consortium, a 
group of stakeholders in Microfluidics from across Europe and the USA investigating the 
state-of-the-art, recent applications and market dynamics recently, concluded that 
“general adoption of microfluidics will only be possible with an agreement on 
standardized interconnects between chips and systems” 

 
The overall ambition of MFManufacturing is therefore to increase the maturity of the microfluidic 

market and technology, along the lines of the development of the microelectronics field. This will 
result in new products better fitted technology wise and economically wise to the needs of the users, 
thereby strengthening the position of the European microfluidic industry. In parallel with the evolution 
of the microelectronic industry, the project needs to enable the microfluidic industry to go from a 
“spider assembly” phase to a “PCB”-like phase, for instance by introducing the FCB: Fluidic Circuit 
Board. 

This will enable easier integration and production of MF components across the complete chain 
of microfluidics actors, both industrial and academic. Next to this, integration of non-microfluidic 
components such as semiconductor-based sensors, required for integrated microfluidics based 
solutions, will be facilitated. A prerequisite to this is standardization at different levels. 

 
The two main objectives of the MFManufacturing project are therefore: 
 

 To propose standards for interconnections and process integration in order to 
respectively enhance interoperability and increase the volume of Microfluidic devices and 
facilitate the manufacturing flow between partners. The anticipated standardization in 
the microfluidics field – first of all aimed at strengthening Europe’s position – will focus 
on increasing maturity in: 

o Alignment of microfluidic functions, focusing both on existing and novel 
functional modules and their interoperability  

o Alignment of microfluidic manufacturing processes, focusing on both hybrid 
integration processes and on selected de-centralized manufacturing processes 

 To organize the European network of Microfluidic SME and RTO manufacturers 
Distributed Pilot Line (DPL) with distributed manufacturing resources from different 
manufacturers in order to provide affordable complex MF devices. 
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Since MFManufacturing will address the definition and implementation of standards, it will rely 
on advisory boards which will play an essential role for these activities. These advisory boards will 
bring together:  

 Microfluidic User Groups (MF User Group), representing more widely academic and 
industrial actors at national and international level on microfluidic technologies. These 
will provide inputs on the definition of standards and will be first adopters. Usergroups 
have already expressed interest in participating to this project: the MF-4 Microfluidic 
consortium, the GDR Micro et Nanofluidique, the MinacNed network and the ETP-
Nanomedicine.  

 Standardization institutions, guiding the consortium through the requirement to 
established standards at international level. 
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Executive summary 

General background 

The idea to do a survey into the issue of reliability of devices and components based on 
microfluidics was received well in the industry. With over 150 filled in surveys we have enough 
response to be able to draw conclusions. Most of the respondents are working in the industry and 
involved in the design or production of devices to be used for medical diagnostics; also a substantial 
number of respondents is working in R&D. As to be expected from a group that is mainly working in 
the area of medical diagnostics, most of the devices are mend to be used at room temperature, , 
with pressures below 2 bar and handling aqueous solutions containing biological materials. Most of 
the respondents are using the device only once during a short period of time, although there are 
several users who are reusing the device and using it for a longer periods at a time. As over 50% of 
the devices/components are used more than once, sterilizing the devices before using it or before 
delivering it to their customers is common practice. There is no consensus about the best method 
for sterilization. 

The diversity of materials used to create fluid paths is very high and most of the respondents are 
using more than one material. This diversity is line with the results of the last survey. On top of the 
list are glass, PDMS, COC/COP and PMMA. 

Reliability problems 

Three types of components are seen as the major source of reliability problems: in the first place 
pumps / flow control devices or elements, secondly microfluidic interconnections, thirdly filters.  
Flow control issues are also on top of the list of failure modes: bubble formation, flow / pressure 
changes and clogging head the list.  

The two most often mentioned problems when it comes to electrical parts are both fabrication 
related: faulty connections and parasitic capicitance. For biosensors the most important problem is 
unspecific absorption. The survey shows that optical sensors are more problematic to use than 
electrical ones.  

For discontinuous flow the major problems are also all flow related, with droplet size variation 
due to flow control instabilities far on top.  

Guaranteeing  and improving the quality  

The survey showed that the majority relies on sampling and testing with test fluids and / or 
checking on visual aspects / dimensions etc. to guarantee the quality. regularly doing life cycle 
testing is not a common practice in this community.  

Formal and industry wide accepted standards for testing testing and qualification, like ISO or MIL 
standards hardly play a role in the microfluidic industry. In house chariterization and validation 
standards and using customers’ specifcation dominate. Fabrication is seen as the main cause of 
reliablity problems. 

Interconnections 

Producers that are not using tubes to connect the components, are mostly using a sealing layer 
to make the connection between the parts.  

The strong position of miniLuer connectors is confirmed, but only for those that are only using 
top connectors. For those considering the use of edge connectors using adhesives is more common. 
Finally, for those that already using edge connectors, in house systems and technologies is a favorite. 
This survey confirmed the large interest in edge connectors we identified earlier; the main motivator 
for considering them are space constrains, followed by reliability and performance. 
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Introduction to the Survey 

 
This survey had four objectives: 
 
1) Identify the most critical components of microfluidic devices. 
2) Identify the most important problems when it comes to reliability of microfluidic devices. 
3) Find out how the industry deals with these problems.  
4) Check two outstanding questions of the last survey: is it true that there is a large interest in 

edge connectors and why is the industry interested in this type of connection? 
 
The survey has been sent to all microfluidic contacts in the enablingMNT database and was 

promoted on the web by enablingMNT and by the partners in the MFmanufacturing project. The bulk 
of the received surveys (~2/3)  came from the direct mailing, the rest can be contributed for a large 
part to initiated discussions in relevant Linkedin discussion groups. 

 
In total we received 177 responses, less than last time, but the number of respondents that filled 

in at least part of the survey is higher this times (151 compared to 141 last time). 
The number of responses is good enough to make a detailed analysis. The number of 

respondents showing an interest in the results of the survey is less than the last time; 81 persons 
asked for feedback on the results.  

 
The large number of responses will make it possible to divide the reactions into groups each 

representing part of the community.  Analyzing the answers according to these subgroups will take a 
little bit more time. The results of the detailed analysis will be discussed with the MFmanufacturing 
partners and its Advisory Board. 

 
All the comments of the respondents have been included. As we promised confidentiality, 

names of the respondents or their organizations will not be given in this report. 
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Results of the survey 

General background of the respondents 

Although the survey is anonymously, respondents could indicate if they wanted to receive the 
results back. From this feedback we learned that the response was not dominated by one country or 
region, but well spread over the globe.  

 

 
 
In this sense we did better than last time, when 75% of the respondents came from Europe and 

the rest mainly from the USA. Now we have we more input from outside Europe and the USA and 
also have a better balance between Europe and the USA. 

 
As can be seen in the next graph, most of the respondents are designing or producing devices to be 
used for medical diagnostics; also a substantial number of respondents is working in R&D. 

 

 
 
 
Other application area mentioned: chemical production, printing, metrology (3), fine chemical 

process development, cosmetic, emulsions, function material (fiber, microsphere, microcapsule), 
consumer electronics. 
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Although we see a bias towards research, nearly 75% of the filled in surveys came from the 
industry. The conclusion can be made that the results presented below give a good overview of the 
state of the art in the microfluidic industry. 

 

 
 

 

 
 
Other roles mentioned: microfluidic component characterization; IP workaround; teaching; Point 

of Care manufacturer; medical device developer & manufacturer. 
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 Operating conditions of the devices 

The reliability of a microfluidic device is very much dependent on the operating conditions. In 
order to be able to understand better the answers given to the questions about reliability, we asked 
the respondents to indicated the temperature and pressure ranges in which the product will be 
used. The expected operating time of the devices and the number of times the devise will be reused 
were also requested. The media to be used and the construction materials of the devices are 
another important aspects to be taken into account and where collected too. 

 
As to be expected from a group that is mainly working in the area of medical diagnostics, the 

majority is working at low temperatures, with low working pressures and using aqueous solutions 
containing biological materials. (See next two figures) 

 
 
 

 
 
Other temperature / pressure ranges mentioned:  

 -10 ..50  

 -15 to 40 C and -300 mPa  

 -60 to 220 °C Between 4 and 50 ⁰C - 1 bar (2*)  

 no specific answers  

 Normally very low pressures  

 comparable to capillary pressures  

 Sometimes also -50°C or >200°C is needed  

 Between room temperature and 120 ⁰C  

 High pressure (not measured), enough to work with droplet microfluidics in high 
viscosity oils 

 20bar at 250C. 
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Other media mentioned: biofluids, blood (3*), corrosive fluids, ethanol sterilization, high 

viscosity fluids like glycerol and dextran, Inks, nanoparticles in suspension, photonic devices, whole 
blood and blood plasma. 

 
Most of the ones that are using the device only once are using it during a relative short period 

(often between 6 and 60 minutes). Contrary to some expectations, a surprising high number of 
respondents are using their microfluidic components/devices more than once. They tend to use it 
for several hours and 11 times or more. (see below) 

 
 
 
Comments made by the respondents:  

 We have customers working with for instance bacteria, they run experiments for 2 or 4 
weeks. Maybe you can leave the less than 5 out (make it less than 15) and include a 
several day option (up to 10?), unless the short time is very common (reaction are 
usually quite short indeed) 

 Prototype Organ-on-a-Chip 
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 Part needs shelf life of 6 months or longer 

 our chips are used as disposables for processes from 5min till 3 days. 

 one time for test 

 not yet fabricated 

 not relevant 

 no specific answers 

 it depends on which material the chip is made of. for glass or glass/Si/glass chips we still 
sometimes use 10 year old chips. polymer chips are also reused, it depends on the 
application (i.e. for biological only once). 

 Fermentations and Biocatalysis 

 Depends on the material of the chips. 

 depend on material of the chip 

 Cell culture can take up to a few days, while electrical measurements are less than 5 
min. Really depending on application. 

 A consumable microfluidic part is used ONLY ONCE.  It physically mates with a non-
consumable fluidic fixture which must be used many times, and for more than 1 year.   

 Some of them only once. Some others as much as possible. 
 
As over 50% of the devices/components are used more than once, cleaning of the device must 

be an important aspect of day by day use of microfluidic devices. We did not investigated the 
cleaning procedures in general; we only asked about the methods used to sterilize the device. It 
turned out that about 40% of the community is sterilizing their devices before use or before 
delivering it to their customer. There is no consensus about the best method for sterilization; it 
might very well depend on the specific use of the device, the materials in the device and the facilities 
available. 
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There is a huge variation of materials in use in the microfluidic industry, but 4 materials are 
heading the list: glass, PDMS, COC/POC  and PMMA; these are the materials of preference to create 
the fluidic path.  It must be said that most suppliers are using more than one material. This diversity 
is line with the results of the last survey.  

 

 
 
Other materials used by the respondents: 
 

 adhesives, coatings 

 fused silica 

 Metal, stainless steel, PVDF, FEP 

 not to be disclosed 

 numerous  polymers (including PDMS or PMMA or PC) and metals (steel) depending on 
application 

 Other polymer 

 Paper 

 PEEK 

 PEEK / PPSU 

 PET or PMMA with silicone or acrylic PSAs 

 PI, PP 

 Poly Acrylate (not PMMA) 

 Polyester / Polyester substrate with metal electrodes 

 Polyethylene, silicone 

 polyimide 

 Polymer 

 Polymers 

 potentiometric sensor 

 PP 

 Pressure sensitive adhesives  SU8 

 stainless steel or corrosion resistant alloy or silicon carbide or Teflon 

 SU-8 

 Teflon 

 You may want to add excluding ferrule/seal as well 

 Polyimide 

 Adhesives 

 glass to metals.   Specialty is Ambient Temperature Bonding where elevated 
temperatures cannot be used for bonding  
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Critical parts and subjects 

The first reliability related question had the objective to identify what is regarded as the most 
critical part / component in the user’s microfluidic device. Please be aware that not all parts are used 
in all the respondent’s devices! 

 
Three types of components are seen as the major source of reliability problems: in the first place 

pumps / flow control devices or elements and secondly microfluidic interconnections. Filters are 
placed at the bottom of the list of very critical devices, but are on top of the “a bit critical” list. We 
are getting the impression that biosensors are causing more problems compared to electrical 
sensors. 

 
 
Other critical parts / comments made by the respondents: 

 air tight sealing and connections 

 bubble traps 

 capillarity 

 Connection between chip and tube.  

 Flexible membranes, will be applied in a cavity. As this is a prototype most functional 
elements are not - yet - critical. 

 Microfluidic device itself? Glass devices are usually reliable, polymers can have issues 
with contamination, geometric deformations, PDMS possibly with compressibility? - I 
see that it is the next question :-) 

 not yet fabricated 

 Physical sensors, flow, pressure etc. 

 pressure control valves , micro mixers , heat transfer devices, data acquisition systems 

 Pre-storage biochemistry 

 Surface chemistry/coatings 

 The general theory and system design - we consider it as most critical point. Many 
devices can be improved by proper design.  

 Applications may need to respect a temperature limit of 50C Maximum 
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The results of the question about types of failure confirms the concern about flow control and 
microfluidic interconnections: flow related issues: bubble formation, flow / pressure changes and 
clogging head the list.  

 
 
 
Comments made by the respondents: 
 

 Cost of fabrication (specialized manual operations) 

 Inherent degradation of bio molecular coated ligands after regeneration (cleaning) step for 
repeated injections. 

 Our main ambition is to develop 3D printing technology for Organ on a Chip. So we have 
solve fabrication related issues. 

 possibly temperature changes (environmental changes can affect the viscosity), but doubtful 
if it should be in this list 

 Robustness of connectors, manifolding, parallelization 

 Cannot be disclosed 

 Most problems can be avoided by design 
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The two most mentioned problem when it comes to electrical parts are both fabrication related. 
For optical biosensors the most important problem is unspecific absorption.  

 

 
 
Other failure modes mentioned, comments made: impedance matching (2* mentioned); 

Variation in electric resistance (variation in electrodes: width and or thickness variations - fabrication 
related); All can be avoided by design. 

 
When it comes to optical biosensors unspecified absorption is seen as the most often occurring 
failure mode. 
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Additional comments made:  

 Alignment issues 

 Bad coupling of light resulting in lower signal to noise ratio, a-specific adsorption on surfaces 
when using a waveguide and evanescent waves 

 Birefringence of injection molded plastic parts 

 Drift, e.g. due to temperature variations. 

 Focus of laser to microchannel 

 In fact we do not know this yet. 

 no specific answers 

 Not my expertise, but I am thinking about issues due to:    reflective index mismatch or 
bending of the light/laser source due to non-straight channel walls 

 not yet fabricated 

 Sensitivity changes 

 Spot size of light source 
 
The community sees fabrication as the main area for improvement, being the cause of most of the  

problems1. 

 
 
 

  

                                                             
1 As a former fabrication guy I can resist saying that the design should reflect the fabrication capabilities! 
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Although the majority of respondents are working with continuous flow, with over 25% of the 
total, the number of users of discontinuous flow is high enough to be able to say something about 
reliability issues related to digital microfluidics. 

 

 
 
For discontinuous flow the major problems are also flow related, with droplet size variation due 

to flow control instabilities far on top. (see below) 
 

 
 
One of the respondents pointed at fouling of surface coatings as potential cause for reliability 

problems. 
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Testing, qualification 

 
The survey showed that the majority relies on sampling and testing with test fluids and / or 

checking on visual aspects / dimensions etc. to guarantee the quality.  
 

 
 
 
Comments made: 

 testing with air pressure, no liquids 

 Certificate of Compliance is not standard for us, but for some customers used to declare 
the above 

 not yet fabricated 

 In the development phase, we use all printed chips, so we do 100% test.Much of our 
work is directed at improving quality(tolerance accuracy as well as repeatability) 

 check dimensions and visual aspects is our job 

 we support industrial partners in R&D projects for new microfluidic devices with focus 
on tool and process development, process optimization all the way to pre-serial 
production 

 leak rate tests with air, surface treatment evaluations like contact angle measurement 

 no specific answers 

 For specific parts in volume, all key dimensions are automatically recorded 
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Formal and industry wide accepted standards for testing testing and qualification, like ISO or MIL 
standards hardly play a role in the microfluidic industry. In house chariterization and validation 
standards and using customers’ specifcation dominate.  

 

 
 
Specific standards suggested by the respondents: 

 ISO 9001-2003  ISO 14971-2007 

 ISO 10993-5 

 ISO 9001 mostly, ISO 13485 sometimes 

 9001;2008 

 ISO9001.  In-house QC: biology and flow rates etc. 

 iso13485 

 ISO 13485 

 SEMI MEMS microfluidics interface standards; Leak-back time test 
 
Other suggestions/comments: 

 Under development, we want to define a flow characteristic (pressure versus flow) as 
quality test. 

 Indirect method : sensor characterization with VLSI step height then product 
characterization 
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Opinions about how to improve the quality differ. On top of the list we see “put stronger 
demand to fabrication quality / subcontractors” (in line with an earlier question in this survey, where 
most of the reliability and “define efficient non-destructive test strategies”, followed by two design 
related measures: “put stronger demands to the designers and researchers” and  “use fault tolerant 
design methodology”. 

 

 
 
Comments and suggestions made 

 Reliability of parts can be affected in a few ways,   Using parts with other parts and in 
applications and within parameters where they are supposed to be used and they fail.   
Using parts with other parts and in applications where they are supposed to be used but 
outside parameters and they fail.   Using parts with other parts and in applications 
where they are not supposed to be used and outside parameters and they fail.     To 
improve reliability the mode of failure must be identified,   Is it operator error, 
inexperience, lack of instruction or incompatible products being used together  Is it 
product quality    Applications are so diverse it would be almost impossible to define 
industry wide test standards. Supplier self-regulation is important and suitable standards 
where useful. The nomenclature used between different suppliers can often be similar 
or the same, suggesting that different products may be used together when they can't. 

 design development should focus on risk identification and reduction with module 
development strategies, and then integration. Helps to better identify the design space 
available. 

 Supply manufactures with better specifications and requirements 

 not yet fabricated 

 Develop more specific specifications 

 Only use devices with microfluidics of maximum of three (non-redundant) functionalities 

 we believe in disposable microfluidics devices. Hence, reproducibility is more important 
than reliability in terms of  resource budgeting. 

 What do you mean with the word reliability? Each producer of product will (want to) 
comply to an internal quality management or external prescribed guidelines (think of 
FDA / CE). If the reliability of the product is not good (i.e. the product fails before its 
technical life time) this will be a major issue!! Meaning the design, manufacturing 
processes and their individual quality systems have failed. Or the product claims are 
unrealistic! 

 Part Identification #s, component whole-life tracking ability. 

 all! 
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Microfluidic connections 

Although the survey was primarily intended to learn something about the reliability of 
microfluidic components and devices, a few questions were added to clarify two outstanding issues 
from the last survey: the interest in and motivation for edge connectors. 

As we learned from the last survey that not everybody is using tubes to connect microfluidic 
components / parts, the respondents that were not using tubes (nearly 50%), were asked about their 
alternative technologies to connect microfluidic parts. 

 

 
 
There are several other ways to connect two microfluidic parts besides with tubes. Using sealing 

layers seemed to be the preferred technology. 
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The ones that were using tubes were first asked their position preference (top or edge). The 
results confirmed the large interest in edge connectors, although only a small group is at this 
moment using only edge connectors. Several are incidentally using edge connectors or considering 
to use them.  

 

 
 
The strong position of miniLuer connectors is confirmed, but only for those that are only using 

topconnectors. For those considering the use of edge connectors using adhesives is more common. 
Finally, for those that already using edge connectors, in house systems and technologies is a favorite. 

 

 
 
 
Comments made: 
 

 we use type 1 and 3, sometimes it's important to have it all integrated (as a LabDisk), 
sometimes it's convenient to set something up with different chips connected by tubes 

 fully integrated as well 
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 a mix of the above depending on the program 

 not yet fabricated; connected to micropipettes 

 The microsystem is self-contained, but the interconnections with the instrument lead to 
(permanent) tubing there 

 some systems do use tubes for control system;  

 edge: capillaries 
 
There are several reasons to favor edge connectors, but space constrains head the list, followed 

by reliability and performance. 

 
 
Comments made:  

 ease of fabrication  when using silicon  and glass chips, no etching of the cover ! 

 on customers request 

 Dead volume reduction  Straight flow path 

 Currently we are not using edge connectors. 

 Ease of use for optical readout  

 no specific answers 

 Don't use 

 Is our current design, probably most easy, to print luer connectors at the edge. Can 
freely download printed luer connectors from the grabcad site. 

 micromolding pins need to be extracted from the chip along this axis through a fluidic 
connector 
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There was also a question regarding he position of the port. From this we got the impression 
that the preference of having the input ports on one side and the output sides on the other, goes 
together with a preference for edge connectors. It must be said the total number of responses from 
the group “edge only” is not very high (7). 
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Final comments made by the respondents 

 

 Addition and packaging of reagents --> lifetime issues 

 most reliability issues we can overcome by training the users of our chips. with some 
training, I can give the chip to anyone and can expect good results. without training it 
depends on skill ;). if the user understands, for example, that an air bubble somewhere 
in the system can have a huge effect on reliability, he avoids a lot of problems. we create 
spec sheets that include a step-by-step instruction for the initial setup / filling procedure 
and start of droplet creation and processing. this is especially important for complex 
two-phase flow structures. another reliability issue (which is beyond the scope of this 
survey) is the lab equipment surrounding the chip, i.e. pumps, electronics, detectors, 
sensors, optics. you can have a great chip but if your detector is not fast or sensitive 
enough or your pump is pulsating... 

 Areas where reliability issues often occur include:  - Degradation / fouling of surface 
coatings which are used in microfluidic channel surfaces, in particular for droplet 
generation  - Blocking of channels and junctions due to ingress of dust or debris into a 
system 

 question 14: should the electrical connections be mentioned as well?  question 15: 
maybe add 'all connections on one side', my feeling is that this will leave in- and outlets 
combined on two sides or other strange options for 'None of the above'. 

 no 

 Ad question 14.   We currently use edge connectors, but in future we can decide to go to 
top connectors (as we want to build more complex devices with function layers e.g. 
stacked chips. For these devices we probably need top connections. 

 In real application, we also have waste collection issue for long-term operation of 
microfluidic components or system. I didn't see this in the survey.  

 disposable microfluidics could be covered; basically unit to unit variation in device. 

 As an academic lab we do experiments which are very broad in nature. Most typical 
microfluidic device use, was used to answer this survey. Otherwise more boxes would be 
checked. 

 variability in biological samples results in malfunctions microfluidic design. the design 
needs to be adapted to work correctly with all biological variation. 

 surface preparation   Optical property of different material of chips.   

 Hermeticity and sealing at Room Temperature are key issues, for which our Company 
has specific patents for solving these issues.    This can be applied to wafer Scale 
integration, can cover joining of different TCE materials; glass to other glasses,  glass to 
semiconductor, glass to certain plastics, glass to metals and metal oxides.............    
Electrodes can de embedded through the bond join to ensure maximum hermeticity.      
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Conclusions 

The survey is well received within the community and the responses together create a good 
overview of microfluidic reliability. Most of the responses come from those that are working  at 
medical diagnostics, but there are also many responses from other area. Sterilization of the device is 
an aspect that needs to be taken into account, although it is difficult to see what is the preferred 
method. The diversity in respect to materials used is in line with the results of the last survey, on top 
of the list are glass, PDMS, COC/COP and PMMA. 

Three types of components are seen as the major source of reliability problems: in the first place 
pumps / flow control devices or elements, secondly microfluidic interconnections, thirdly filters.  
The results of the question about types of failure modes confirms the concern about flow control: 
flow related issues: bubble formation, flow / pressure changes and clogging head the list.  

The two most often mentioned problems when it comes to electrical parts are both fabrication 
related. For optical biosensors the most important problem is unspecific absorption. The impression 
is that optical sensors are more problematic to use than electrical ones.  

For discontinuous flow the major problems are also all flow related, with droplet size variation 
due to flow control instabilities far on top.  

The survey showed that the majority relies on sampling and testing with test fluids and / or 
checking on visual aspects / dimensions etc. to guarantee the quality.  

Formal and industry wide accepted standards for testing testing and qualification, like ISO or MIL 
standards hardly play a role in the microfluidic industry. In house chariterization and validation 
standards and using customers’ specifcation dominate. Fabrication is seen as the main cause of 
reliablity problems, and were the improvement should come from according to the respondents. 

The strong position of miniLuer connectors is confirmed, but only for those that are not using 
edge connectors or considering to use them. For those considering the use of edge connectors using 
adhesives is more common. Finally, for those that already using edge connectors, in house systems 
and technologies is a favorite. The result of the question about position of the microfluidic ports, 
confirmed the large interest in edge connectors we identified earlier; the main motivator is space 
constrains, followed by reliability and performance. 

 
 
 


