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Executive Summary 

To be finished after input from others. 
 
Background of the survey and goal and response 
General results 
Highlights from cross correlations 
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Introduction 

Following a suggestion of enablingMNT it was decided by the management of the 
MFmanufacturing project to send out a web based survey. The objective of this survey was to 
investigate the status and needs in the microfluidic community in relation to microfluidic 
interconnections and microfluidic chips. Such information is essential to be able to identify the topics 
to standardize. See appendix 1 for details about the survey’s questions. 

The survey has been sent to all enablingMNT’s microfluidic contacts and was promoted on the 
web and by the partners. Taking into account the fact that this survey was send out during holiday 
season, we kept the survey open quite some time and send a reminder halfway during this period. 
The following picture shows the responses over time. 

 

 
Figure 1: 30-6: survey was sent to the enablingMNT list of microfluidic contacts; 7-7: mentioned to LinkedIn “Lab on 

a chip and Microfluidic Devices” group; 4-8: a reminder was sent to the enablingMNT list of microfluidic contacts; 10-8: a 
reminder was sent to LinkedIn “Lab on a chip and Microfluidic Devices” group. 

 
Although the survey is anonymously, respondents could indicate if they wanted to receive the 

results back. From this feedback it could be estimated that over 75 % of the reactions are from 
Europe. The majority of the rest is from the USA. Not all of the 225 respondents filled in the answers; 
some skipped all questions or indicated that they did not use microfluidic chips or interconnections. 
141 persons filled in at least part of the survey. This number is more than sufficient to make a 
detailed analysis, while nearly all the questions were answered by 120 respondents or more. Quite a 
number of respondents showed an interest in the results of the survey; 114 people asked for 
feedback on the results; at least 2/3 of them from the industry. The general comments that the 
respondents provided are given in Appendix 2. As we promised confidentiality, names of the 
respondents or their organizations are not given in this report. 
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Background of the respondents 

 
Figure 2: Organizations. 

Half of the respondents that filled in the 
survey turned out to be working at SMEs 
and slightly less than a quarter at 
academic labs; RTO (Research and 
Technology Organization) and large 
enterprises are making up the rest. 

 
Figure 3: Market orientation. 

A substantial number of answers is from 
experts involved in Medical Diagnostics / 
Point of Care and from researchers, but 
there is also a large number of 
respondents with an interest in other 
segments like for instance lab 
instrumentation or drug development / 
testing / screening. 

 The supply chain (foundries, component 
suppliers etc.) is well represented. 

 
Figure 4: Position in the supply chain. 
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Subgroups 

The large number of responses made it possible to divide the reactions into groups each 
representing part of the community. We aimed to form only subgroups that contained at least 15 
respondents1. Unfortunately, there is sometimes overlap between subgroups, for instance those 
working with Microtiterplates are often also using other substrate formats. In the next table, all the 
subgroups are listed. The groups that are not “pure” are indicated with an *.   

 
 Separate groups created # of respondents in the 

group 

Type of interconnection 

Luer compatible 21 

Clamping / O-ring / gasket 23 

Adhesive* 31 

Nanoport* 23 

Barbed hose* 15 

Pressure requirements for 
interconnections 

Low pressure (< 2 bar) 38 

Medium pressure (2 - 6 bar) 43 

High pressure (6 -100 bar) 16 

Temperature requirements for 
interconnections 

Low temperature (between 4 and 50  ͦC) 77 

High temperature (between 0 and 200  ͦC) 25 

Below Freezing point (between -20 and 200  ͦC) 13 

Number of ports 

2 ports 30 

3 ports 16 

4 ports 36 

>4 ports 18 

Position of microfluidic 
interconnections  To the edge of the chip 16 

Substrate formats 

15 * 15 mm family2 36 

Microscope slides (all) 25 

Microscope slides (only academic labs)* 14 

Microscope slides (other users)* 41 

Credit card3 13 

Microtiterplate* 21 

Substrate materials 

Glass* 56 

Glass only 13 

Silicon* 28 

Polymer only 36 

Other technical 

Port pitch below 3 mm* 28 

Using gas as a medium* 38 

No biocompatible 22 

Purchasing behavior 

Self-made 78 

Sometimes buying, sometime made in house 26 

Always buy 20 

Market orientation 

Food / agro etc.* 45 

Medical diagnostics 22 

Lab instrumentation* 50 

Drug development / testing / screening* 44 

R&D* 65 

Type casting companies 

Large companies 14 

SMEs 63 

RTO 18 

Academic lab 28 

Table 1: Survey questions and subgroups formed. 

                                                           
1 In some cases we looked at groups that contained less than 15 users for completeness sake . 
2 The respondents that indicated that their chip’s footprint fitted best to: 15*15 mm; 30*15; 30*30; 

15*45; 30*45 etc. 
3 The term “credit card format” often does not refer to a footprint that is exactly the dimensions of a 

credit card, but is a footprint that is about the size of a credit card. 
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The analysis was hampered by the fact that many of the respondents seem to work with several 

technologies for several applications in parallel. Therefore the results for a certain subgroup are 
always compared to other subgroups or the whole group.  

Because of the overlaps, a warning must be given: the results must be seen as indications where 
the truth may be hidden, not as an absolute truth. It is strongly recommend to follow up this 
investigation by expert interviews; for instance with members of the industry board or with selected 
relations/ customers of the partners. 

It might be said that some of the observations given below are quite obvious; a survey wasn’t 
needed to obtain those conclusions. However, these observations indicate that the other survey 
results might also be valid!  
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General results of the survey 

Microfluidic interconnections 

 
Figure 5: Priorities for microfluidic interconnections. 

When it comes to microfluidic 
interconnections, reliability is number 
one priority, followed by ease of use; 
minimal dead volume comes third and 
reusability fourth. Reusability might be 
last in the row, for only about 10% of the 
respondents reusability is no priority at 
all! 

 
Figure 6: Microfluidic interconnections used (1). 

Luer and clamping 4  are the most used 
interconnection types followed by 
adhesive technologies. Other 
microfluidic interconnections systems 
mentioned by the respondents are listed 
in Appendix 3.  
 

 
Figure 7: Microfluidic interconnections used (2). 

Over half of the organizations reacted are 
using / combining different microfluidic 
interconnection systems. 

 
 
 
 

                                                           
4 Short for: “Clamping / O-ring / gasket” 
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Figure 8: Maximum pressures for microfluidic connectors 

A third of the respondents does need 
more than 2 bar working pressure. Over 
¾ of the respondents are working with 
pressures below 6 bar. Most of the rest 
is staying below 100 bar. Only a few 
need pressures above 100 bar. 

 
Figure 9: Needed temperature range for microfluidic 

connectors 

About 60% of the users work in the 
temperature range 4 – 50 ⁰C. Not 
surprising, most of the natural biological 
processes fall in this range. Besides that, 
this is also the temperature range were 
most of the microfluidic instruments 
like for instance pumps are specified to 
operate in. Nearly a third needs higher 
temperatures: (0 – 200 ⁰C range). From 
some of the individual comments it 
looks like there might be another 
temperature range that fits a 
substantial number of users: 0 – 100 ⁰C. 
Only a few users (~10%) want to use 
their microsystems below 0 ⁰C.   
 

 
Figure 10: Media compatibility for microfluidic connectors. 

Most of the users are using 
biocompatible media. Nearly a third 
also needs to handle gasses. 

 
 
.  
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Figure 11: Number of microfluidic ports generally needed. 

Only a minority of users are needing 
more than 4 microfluidic ports. 

 
Figure 12: Maximum number of ports used. 

But a fair amount of the respondents 
mentioned that they have been 
confronted in the past with demands 
for higher number of ports. This 
maximum varies very much between 
respondents. However, as said above, 
in general the respondents do not need 
more than 4 ports. 

 
Figure 13: Preferred port pitches. 

Over a third of the interviewed see the 
port pitch issue as irrelevant. Not that 
surprisingly, many users can do with 
one port or have the ports at several 
sides of the chip (for instance in the 
case of capillary electrophoresis chips) 
and don’t need ports in a row. If there 
is a preferred spacing between the 
ports the preferred value varies 
strongly between the respondents; 
about 18% prefers 3 mm, followed, 
surprisingly, by 2 mm. As also several 
respondents indicated that they 
needed other port pitches below 2 
mm, it can be stated that there is a 
serious need for microfluidic 
interconnections with a port pitch 
below 3 mm5. 

  
 
 

                                                           
5 Assuming all respondents understood the question.  
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Figure 14: Position of the ports (1). 

Only a few of the respondents answered 
the question about which side of the 
chip the microfluidic ports where 
positioned. Therefor these answers are 
not further analyzed. 
 

 
Figure 15: Position of the ports (2). 

The amount of users claiming to prefer 
connecting the tubing to the edge of the 
chip is rather high. It might be possible 
that this question was misinterpreted; 
likely the difference between edge and 
side is not understood. We did however 
have 16 users among the respondents 
who only connect to the edge of the 
chip. 
 

 
Figure 16: Combining microfluidic and optical or electrical 

interconnections. 

Over a third wants their microfluidic 
interconnections combined with 
electrical ones, 1/4 with optical 
connections.  
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Chips 

 
Figure 17: Substrate materials mentioned (1). 

There is a large number of substrate 
materials and chip sizes in use. The three 
polymers PDMS, PMMA and COC, 
specifically mentioned in the survey, 
turned out to be the most often used 
polymers. Besides those, also polystyrene, 
(PS), Polycarbonate (PC), Dyneon, PTFE, 
PFA, polyimide, PET, metals and ceramics 
are mentioned. Half of the microfluidic 
work is polymer based, followed by glass 
and combinations of materials.  

 
Figure 18: Substrate materials mentioned (2). 

Most of the players are using several 
materials in parallel or in combination. 
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Figure 19: Substrate thicknesses of those that are using only one 

chip thickness. 

The situation regarding substrate 
thickness is rather bewildering: it seems 
that all thicknesses between a few 100 
nanometer and several millimeters are 
being used! Only a third is limiting itself to 
one thickness in the organization only. It 
difficult to point to a most often used 
thickness or even range of thicknesses, 
although 1, 2, 3 and 5 mm are seen most 
often.  A surprising number of users are 
using very thin ones (<0.5 mm) or very 
thick substrates (>5 mm). 

 
Figure 20: Minimum substrate thickness used by the 

respondents. 

 

 
Figure 21: Maximum substrate thickness used by the 

respondents. 
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Figure 22: Substrate footprints used. 

Regarding the substrate footprint, the 
microscope slide and the 15*15 mm family 
share the top positions, followed by 
“credit card” format and microtiterplate, a 
few are using chips smaller than 15*15 
mm, round disks or substrates larger than 
the microtiterplate. 

 
Figure 23: Variation in substrate footprint. 

Although there is a large variation in 
footprints used, 70% of the organizations 
stick to one substrate.  However, as seen 
before, that substrate is not necessarily 
always made from the same material or 
consists of one material only.  

 
Figure 24: Make or buy? 

The competition in the microfluidic 
industry is not so much between 
suppliers, but more between in house 
manufacturing and buying: only 20% is 
not making their own chips and over 60% 
never buys chips at all. 

 
Figure 25: Supplier loyalty versus shopping around.  

Half of the organizations that buy the 
chips they use, buy them from more than 
one supplier; either to select for the best 
available or for qualifying a second source 
supply.  
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Specific results 

Pressure 

In this section we compare the users of low pressure (< 2 bar), with those using medium 
pressure (up to 6 bar) and high pressure up to 100 bar).  The number of respondents using very high 
pressures (>100 bar) was too low to make in to a subgroup. 

 

 
Figure 26: Priorities for microfluidic interconnections in 

relation to pressure (1). 

With increasing pressure, the concerns 
about reliability grow and also the need 
for reusability increases.  
 

 
Figure 27: Priorities for microfluidic interconnections in 

relation to pressure (2). 

Surprisingly also the group of higher 
pressure users for whom reusability is no 
priority at all is higher than for those 
needing medium pressures. This might 
indicate that this group consists of two 
subgroups. 
 

 
Figure 28: Priorities for microfluidic interconnections in 

relation to pressure (3). 

Ease of use follows the same trend as 
reusability. 
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Figure 29: Pressure requirements versus temperature 

requirements. 

The need for higher pressure goes in 
general parallel with the need for a wider 
temperature range and less aqueous / 
biocompatible media. Likely the high 
temperature group contains organizations 
active in chemical processing. 
 

 
Figure 30: Pressure requirements versus wanted media 

compatibility. 

 

 
Figure 31: Microfluidic interconnections used in relation to 

the pressure 

The use of clamped interconnects is much 
higher for those using high pressures 
compared to those applying lower 
pressures; the use of adhesive and 
nanoport / captite microfluidic 
interconnections is decreasing with 
increasing pressure. 
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Figure 32: Number of interconnects needed in relation to 

pressure requirements. 

In the area of low pressures, about 75% 
needs either 2 or 4 ports. It is in the area 
of medium pressure were we are finding 
most of the multiport users (over 4 ports). 
There does not seem to be a need for 
more than 4 microfluidic ports for higher 
pressure users. 

 
Figure 33: Port pitches and pressure requirement. 

Those working with high pressures often 
don’t care much about port pitches, but if 
they do, they like them 2 mm or smaller. 

 

 
Figure 34: Pressure requirements versus substrate materials 

used. 

The users of high pressures are more often 
using glass substrates, silicon and PMMA. 
 

 
Figure 35: Pressure requirements versus substrate formats. 

The users of microtiterplate tend to use lw 
pressure; users of “credit card” size 
formats are satisfied are mostly found 
where medium pressure is used.  
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Figure 36: Pressure requirements versus “make or buy” (1). 

The higher the pressure the more likely it 
is that the user will buy chips. Especially 
high pressure users are shopping around; 
they tend to use more than one supplier. 
 

 
Figure 37: Pressure requirements versus “make or buy” (2). 

 

 
Figure 38: Organization’s pressure requirements. 

Users of high pressure devices are often 
SMEs. Drug development / testing / 
screening seem to be an area where 
higher pressures are being used.  
 

 
Figure 39: : Pressure requirements versus market 

orientation 
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Temperature 

To look at the relation between the operating temperature and other technology issues, the low 
temperature (4 – 50 ⁰C) users where compared to the high temperature (0 – 200 ⁰C) users and those 
also working with media below 0 ⁰C (-20 – 200 ⁰C). Several respondents in the group of high 
temperature mentioned that they needed only slightly more than 50 ⁰C, many of them might fall in 
the range of 0 – 100 ⁰C. As you will see in the following graphs, the ones that have chosen for the 
range -20 – 200 ⁰C are clearly quite another type of users. 

 
 

 
Figure 40: Priorities in relation to temperature requirements 

(1). 

Higher temperature users tend to be more 
sensitive about reusability and ease of use 
and slightly less to dead volumes 
compared to workers using lower 
temperatures. As said before, the use of 
higher temperatures is linked to the use of 
higher pressures. For those also working 
below 0 ⁰C the situation is different, the 
priorities shift to minimal dead volume 
and away from reusability. 
 

 
Figure 41: Priorities in relation to temperature requirements 

(2). 

 

 
Figure 42: Priorities in relation to temperature requirements 

(3). 
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Figure 43: Temperature requirements versus type of 

microfluidic connections. 

Luer, adhesive and clamped 
interconnections are less often used at 
higher temperatures. 

 
Figure 44: Temperature requirements versus number of 

ports needed 

Those working at extremer temperature 
range less often use only 2 ports; 4 ports 
becomes more common and a pitch of 3 
mm gains in popularity 

 
Figure 45: Temperature requirements versus port pitch. 

With increasing temperature 
requirements there is also an increasing 
preference for 3 microfluidic 
interconnections. There is less interest for 
the less than 3 mm port pitches in the 
“below 0 C” group.  

 
Figure 46: The need for combining microfluidic contacts 

with others. 

With extremer temperatures the 
interest to combine optical or electrical 
interconnections increases. 
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Figure 47: Temperature requirements and substrates used. 

With increasing temperature, the interest 
in substrates from the 15 mm family is 
growing at the cost of the “credit card” 
format. Remarkable is the high usage of 
the Microscope slide format in the below 
0 ⁰C group. 

 
Figure 48: Temperature requirements and substrate 

materials used 

 

 
Figure 49: Organizations and their pressure requirements. 

Higher temperatures are more often used 
by the large companies and the RTOs and 
less often by the academics. The uses of 
sub 0 ⁰C media seems to concentrate in 
SMEs. 

 
Figure 50: Pressure versus temperature requirements. 

As said before the use of higher pressures 
and higher temperatures seems to be 
linked. 
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Type of microfluidic interconnections 

Here we compare the group of organizations that use a certain type of interconnects. The group 
“Luer” and “clamped” contain respondents that use only Luer or clamped interconnections. Forming 
such “pure” groups was not possible for the groups “adhesive”, “nanoport” and “barbed hose” as the 
number of users in these groups are much smaller.     

 

 
Figure 51: Priorities for microfluidic interconnections (1). 

 
There are some remarkable differences in 
priority between those using a certain 
type of interconnections, but the difficulty 
is how to explain them. The users of 
clamped interconnects don’t seem to 
regard dead volume as an issue; is that 
because this isn’t an issue from a process 
point of view or while clamped contacts 
have an inherent low dead volume?  

 

 
Figure 52: Priorities for microfluidic interconnections (2). 

Reusability is more an issue for those using 
clamped technology and less for those 
using nanoports or barbed hose. 
 

 
Figure 53: Priorities for microfluidic interconnections (3). 

Ease of use is of more importance those 
using for clamped or nanoport technology. 
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Figure 54: Type of interconnection versus need for 

integrated optical or electrical interconnections. 

Those that are using adhesive or nanoport, 
have a preference for combining their 
microfluidic interconnections with 
electrical or optical ones 

 
Figure 55: Type of interconnection versus number of ports 

needed. 

Not quite surprisingly we see a preference 
of 3 mm port pitch and 4 ports for clamped 
contacts. Users of Luer restrict themselves 
in the number of ports. 
  
 

 
Figure 56: Type of interconnection versus port pitch. 

Users of Luer don’t see port discussions as 
relevant.   

 
Figure 57: Type of interconnections versus substrate format. 

Those that are using an internal standard 
for their chipsize are often using an 
adhesive for their interconnections. There 
is a tendency for users of the “credit card” 
format to use Luer interconnects. Those 
working with microscope slide format or 
substrate formats according to internal 
standards are using them less. The user of 
glass chips in the 15*15 mm family tends 
to use clamped technology; those using 
Microtiterplate more often choose 
nanoport. 
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Figure 58: Chip thickness variation in relation to the type of 

interconnections used. 

The users of clamped connectors tend to 
stick to a certain chip thickness, although 
the specific thicknesses used vary from 
organization to organization. 

 
Figure 59: Organization’s preference for certain microfluidic 

interconnections. 

Clamped interconnects and barbed hose 
are more often used by SMEs. Academic 
labs tend to use luer more often. The 
usage of Luer is more for the researcher 
and the large companies. Remarkable is 
the enthusiasm of RTOs for adhesive. 
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Number of ports 

 
Figure 60: Priorities in relation to the number of ports (1). 

With increasing number of ports the 
interest in reusability increases. 

 
Figure 61: Priorities in relation to the number of ports (2). 

There is not much interest in minimal 
dead volume for those that use three 
ports, although those are used above 
average in medical diagnostics (see next 
page). 

 
Figure 62: Types of interconnection and number of ports. 

With increasing port number, the users 
start to look for other solutions at the 
cost of nanoport, clamped and adhesive 
interconnections.  

 
Figure 63: Combining microfluidic interconnections and 

number of ports. 

The need to combine the microfluidic 
interconnections increase with increasing 
number of ports, with 3 port as an 
exception. 
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Figure 64: Port pitches and number of ports. 

As to be expected those that need less 
ports are less concerned about distances 
between the ports. 

 
Figure 65: Number of ports and substrate format. 

When more than 4 ports are needed, 
there is a preference for larger substrates 
at the cost of microscope slide formats. 

 
Figure 66: Number of ports and substrate material. 

The often used substrate materials for 
those devices that need only 2 ports: 
COC, PMMA and silicon are less often 
with higher port numbers. For 3 port 
devices glass is often used, but glass is 
less often used again for the higher port 
numbers; probably while the larger chips 
are more often made from polymer. 

 
Figure 67: number of ports and market orientation. 

The different characteristics of the 3 port 
devices can be explained by the fact that 
those are used more often in medical 
diagnostics. Drug development is the area 
where many ports are needed. 
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Microfluidic interconnection to the edge of the chip 

 
Figure 68: Priorities for those connecting microfluidic to the 

edge (1) 

All those that make the microfluidic 
interconnection the edge of the chip see 
reliability as number one priority.  

 
Figure 69: Priorities for those connecting microfluidic to the 

edge (2)., 

Ease of use is less an issue for hem as for 
the average user. 

 
Figure 70: Interconnection types for those connecting 

microfluidic to the edge. 

As to be expected nanoport / captite is 
not used by this group. 
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Figure 71: Combining microfluidic interconnection 

This group of users is less inclined to 
combine microfluidic interconnections 
with optical or other electrical ones. 

 
Figure 72: Purchase behavior of those that connect to the 

edge of chip. 

They are more often than average 
purchasing their chips. 

 
Figure 73: Substrate format and connecting to the edge of 

the chip. 

The chips they use tend to be smaller 
than the average ones, in the group “To 
an internal standard” half of them 
mention chips even smaller than 15*15 
mm. This indicated that lack of space 
might be the driving force to connect to 
the edge of the chip. 

 
Figure 74: Market orientation of those that connect to the 

edge of the chip 

There is an above average interest 
from the group lab instrumentation in 
this approach. 
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Substrate formats 

The group of “credit card” size users is rather small (13 respondents), but we decided it to use it 
for completeness sake. The group Microtiterplate also contains other users of several types of 
substrate. 

 

 
Figure 75: Priorities in relation to chip format (1). 

Users of microscope slides are different in 
several aspects compared to the average 
group, worrying less about dead volume, 
reusability, and reliability, but more 
concerned about ease of use.  
 

 
Figure 76: Priorities in relation to chip format (2). 

 

 
Figure 77: Priorities in relation to chip format (3). 

The users of Microtiterplates also care less 
about reusability, but those using 
substrates from the 15 mm family are. 
 

 
Figure 78: Priorities in relation to chip format (4). 
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Figure 79 Interconnection type and substrate format. 

The users of 15 mm etc. substrates are 
using more often clamped or nanoport 
interconnections and less often barbed 
hose. Microscope slide users favor 
nanoport less and adhesives and barbed 
hose more. “Credit card” size users are far 
more often tended to use Luer and less 
appreciating clamped and nanoport.  
 

 
Figure 80: Need for combination with other connections. 

The specific use of microscope slides 
reflects itself in the absence of much need 
to combine microfluidic contacts with 
optical ones. 
 

 
Figure 81: Number of ports in relation to substrate formats 

The number of interconnects seems to 
tend to either two/three or over 4 in the 
case of “credit card” users.  
Microtiterplate users seldom use only two 
ports. 

 
Figure 82: Port pitches in relation to substrate formats 

Regarding port pitches: the “credit card” 
users seem to be rather open minded to 
this and the microscope slide users favor 
4.5 mm. Ports pitches of 1 mm we find by 
users of the 15 mm family and “credit 
card” format. 2mm with the users of 
microtiterplates.   

 
 

. 
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Figure 83: Chip thickness and formats 

The users of Microtiterplate and “credit 
card” formats vary their substrate 
thickness more than the average, the 
user of 15 mm family less. 

 
Figure 84: Buyers behavior relation to substrate formats. 

The user of chips from the 15 mm family 
are more often buying their chips.  

 
Figure 85: Substrate format and substrate materials. 
 

“Credit cards” are more often made out 
of polymers and 15 mm formats out of 
glass.  

 
Figure 86: Substrate formats and type of user. 

The larger chip formats are used more 
often by the academics. The large 
companies tend to use the 
microtiterplates more often. 
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Figure 87 Substrate formats and market segments. 

Microscope slide and especially “Credit 
card” formats are used more often by 
those working in medical diagnostics; 
Microtiterplates are used less often. 
 

 
Figure 88: Temperature requirements, difference between 

academic and non-academic users. 

We noticed that there were two distinct 
users or microscope slides: academic labs 
and other. The first is working more often 
with lower temperatures. 

 
Figure 89: Port pitches, difference between academic and 

non-academic users. 

 

 
Figure 90: substrate materials, difference between 

academic and non-academic users. 
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Substrate materials 

As said, a large majority of the respondents is using several substrate materials either parallel or 
in combinations. Here we look at those who restrict themselves to one substrate material only.  

 

 
Figure 91: Priorities for interconnections in relation to 

substrate material (1). 

Glass substrates are relative 
expensive, but on the other hand can be 
reusable. No wonder that the users of 
glass substrates prefer to reuse the 
interconnectors (and their chips). We see 
this also in the less use of (non-reusable) 
adhesives and higher use of clamped 
connections.  
 

 
Figure 92: Priorities for interconnections in relation to 

substrate material (2) 

The interest for ease of use is highest for 
those using glass substrates and lowest 
for those using polymers; silicon users 
take a middle position. 

 
Figure 93: Relation between substrate material and 

microfluidic interconnection. 

We see more than average use of 
nanoport and adhesive interconnections 
for those using silicon substrates. 
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Figure 94: Substrate material and pressure requirements. 

We find the users of glass chips using 
higher pressures and temperatures than 
others.  

 
Figure 95 : Substrate materials versus temperature 

requirements. 

 

 
Figure 96: Substrate materials versus media compatibility 

Users of glass chips are working less often 
with biocompatible liquids and more 
often with acids or bases. 
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Figure 97: Combining interconnections in relation to 

substrate materials. 

Perhaps surprising is the limited interest 
of those only working on glass or one 
type of polymer to combine the 
microfluidic connections with electrical or 
optical interconnects. That is different for 
those working with silicon.  

 
Figure 98: Substrate materials and number of ports. 

Users of polymer only substrates are 
more than average restricting themselves 
to 2 ports or more than 4, those using 
glass substrates are more often using 4 
ports and less often 2 ports.  

 
Figure 99: Substrate materials and port pitches. 

Polymer users see the port pitch 
discussion as irrelevant; but if they do 
often prefer 4.5 mm. Glass users very 
often need lower than 3 mm pitches. 
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Figure 100: Substrate materials and substrate formats. 

The use of glass is (as to be expected) 
coupled with formats from the 15 mm 
family and Microtiterplate. Those using 
only polymers are mostly working on 
microscope slides, “credit card” formats 
and Microtiterplates. 

 
Figure 101: Variation in chip thickness. 

Besides concentrating on one polymer 
type only, they also vary their chip 
thicknesses more.  

 
 

 
Figure 102: Substrate material and type of organization. 

Glass is not popular in academic labs and 
those working in medical diagnostics 
(preferring polymer), but is it used often 
by large companies and companies 
working on lab instrumentation. Polymer 
is very much in demand for medical 
diagnostics. 

 
Figure 103: Substrate material and market segment. 

 

.
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Make or buy 

Here we compare the group of organizations that always make their own chips with those that 
always buys chips and those in between. 

 

 
Figure 104: Priorities for interconnections. 

Ease of use might be a main reason for 
organizations to outsource their substrate 
manufacturing.  (Although the question about 
importance of the ease of use was about the 
interconnections not about the purchase of 
chips.)  

 
Figure 105: Pressure requirements and purchase behavior. 

An organization that is using higher pressures 
and temperatures is more temped to buy 
chips. Partly this result can be explained by the 
fact that Academic labs are less often 
outsourcing and are also working less often 
with higher pressures and temperatures. 

 
Figure 106: Temperature requirements and purchase 

behavior. 
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Figure 107: Buyers and their port pitch requirements. 

Organizations that always buy their 
chips see the issue of port pitch as 
irrelevant. The users of small pitches are 
not often found among those that buy 
their chips.  

 
Figure 108: Buyers and the number of ports they are using. 

 

 
Figure 109: Combing microfluidic interconnections. 

Buyers of chips are maybe slightly more 
often combining interconnections. 
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Figure 110: DIY or buyers and their substrate format 

requirements. 

We found out that buyers are 
supporters of the glass/ 15 * 15 mm family 
(with less variation in chip thickness 
compared to in house producers).  
 

 
Figure 111: DIY or buyers and their substrate material 

requirements. 

 

 
Figure 112: Buyers and their chip thickness requirements 
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Figure 113: Supplier loyalty or shopping around. 

Companies that are always buying tend to 
buy of the shelf chips. 

 
Figure 114: Which organizations are buying? 

 

In general academic labs are making their 
chips themselves. 

 
Figure 115: Which market segments are more likely to buy? 

The workers in (niche) areas that are 
closer to the market 
(Agricultural/environmental / industrial 
control, Lab instrumentation, Food 
safety) tend to buy more often than those 
in R&D and with a longer time to market 
and larger market segments: Drug 
development / testing / screening and 
particularly Medical diagnostics / Point of 
care.   
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Non biocompatible 

 
Figure 116: Interconnection priorities  

For the group that is not working with 
biocompatible media, reliability is a top 
priority.  

 
Figure 117: Type of interconnection 

We find in this group more than average  
clamped connections and less Luer and 
barbed hose. 

 
Figure 118: Temperature requirements 

Those in this group tend to work with 
higher temperatures and pressures. 

 
Figure 119: Pressure requirements 
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Figure 120: Combining with other interconnections 

They have less preference to combine 
their microfluidic interconnections with 
optical ones.  

 
Figure 121: Port pitches 

Here we find less often smaller port 
pitches and more often 5 mm pitch and 
“other” pitch distances. 

 
Figure 122: number of ports 

This group is strongly in favor of 4 ports. 
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Figure 123: Purchase behavior 

They tend to outsource more 
often.   

 
Figure 124: Substrate format and non-

biocompatibility 

We find slightly less substrates in 
the 15 mm family here and more in 
the microscope slide format.  

 
Figure 125: Substrate material and non-

biocompatibility 

The substrates are more often 
glass, silicon and less often polymers. 

 
Figure 126: Type of companies 

In this group we find more SMEs 
and less RTOs and much less 
academic labs. 
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Gas as a medium / smaller port pitches 

Here we look at those using gas as a medium and those that are interested in small pitches 
between the ports. We compared each with the total population. 

 
Figure 127: Priorities for those needing small pitches and 

those using gas (1). 

The organizations using gas as a medium 
are less worried about dead volume, but 
more about reliability and reusability. The 
need for higher reliability can be explained 
by the higher pressures that are often 
used by this subgroup. Those in need of 
small port pitches are less interested in 
ease of use but more often needing 
minimal dead volume. 
 

 
Figure 128: Priorities for those needing small pitches and 

those using gas (2). 

 

 
Figure 129: Priorities for those needing small pitches and 

those using gas (3). 

 

 
Figure 130: Priorities for those needing small pitches and 

those using gas (4). 
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Figure 131: Pressure requirements for those needing small 

pitches and those using gas. 

The use of gas can be associated with 
higher temperatures and especially higher 
pressures.  

 
Figure 132: Temperature requirements for those needing 

small pitches and those using gas. 

 

 
Figure 133: Combining microfluidic interconnections with 

other contacts. 

It might be that the preference for small 
pitches and the use of gas as a medium 
goes together with a need for microfluidic 
interconnections combined with electrical 
or optical interconnections.   

 
Figure 134: Relation with substrate format. 

The small pitch can be associated with 
substrate formats in the 15 family, smaller 
substrate formats and less with the larger 
substrates. It seems that the use of gas 
goes together with a higher use of 
microtiterplates. 

 



Microfluidic survey Confidential  

49 
 

 
 

 
Figure 135: Organizations using small pitches or using gas. 

 

 
Figure 136: Market segment of those needing small pitches 

and those using gas. 

SMEs and those working in lab 
instrumentation and drug development / 
testing / screening are more likely to use 
gas as a medium, academic labs and those 
active medical diagnostics are less likely to 
use gas. 
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Medical diagnostics / Point of care, lab instrumentation and drug development / testing 
/ screening, R&D 

There is a large amount of overlap between the markets addressed, i.e. the organizations are 
often active in several segments. Due to this overlap it was not possible to form groups that 
contained only lab instrumentation or food safety or agricultural / environmental / industrial or drug 
development / testing / screening. Therefor this part of the analysis should be interpreted with some 
care. The groups of food safety and agricultural / environmental / industrial are combined while they 
overlap almost completely.  

 
Figure 137: Priorities in relation to market segments (1). 

Keeping dead volumes low is much more 
of importance for those that are 
developing medical diagnostics / point of 
care products compared to those working 
on lab instrumentation, doing drug 
development / testing / screening or 
working in R&D. 

 
Figure 138: Priorities in relation to market segments (2). 

Reusability is less an issue for those 
working in food & agro and especially 
medical diagnostics / point of care. 

 
Figure 139: Priorities in relation to market segments (3). 

When it comes to microfluidic 
interconnections, ease of use is of 
importance for those working in lab 
instrumentation. 
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Figure 140: Type of interconnection in relation to market 

segments. 

Those in medical diagnostics are using 
more often Luer and less often adhesives.  

 
Figure 141: Pressure requirements in relation to market 

segments. 

Higher pressures are used in lab 
instrumentation and especially drug 
development / testing / screening, less 
often for medical diagnostics 

 
Figure 142: Temperature requirements in relation to market 

segments. 

Those working in medical diagnostics tend 
to stay in the lower temperature range.  
 

 
Figure 143: Media compatibility requirements in relation to 

market segments. 

They also stick to aqueous solutions and 
biocompatible media.  
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Figure 144: Combining with other interconnections 

requirements in relation to market segments 

There is a remarkable lack of interest in 
the medical diagnostic area for combining 
microfluidic interconnections with optical 
or electrical ones.  

 
Figure 145: Number of ports in relation to market 

segments. 

Medical diagnostics is also the area where 
we find the lowest number of microfluidic 
connections to a chip.  

 
Figure 146: Port pitch requirements in relation to market 

segments. 

Logically medical diagnostics is also the 
area with the lowest interest in the issue 
of port pitches. But if they do have an 
interest, they have an above average 
interest in 1 mm or 4.5 mm pitches.  
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Figure 147: Substrate formats used in relation to market 

segments. 

Those working in medical diagnostics are 
above average using “credit card” 
formats. 
 

 
Figure 148: Substrate materials used in relation to market 

segments. 

The same segment also has a preference 
for polymer substrates. 

 
Figure 149: Thickness variation in relation to market 

segments. 

With a variable thickness. 
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Figure 150: Market orientation and purchase behavior. 

Those in lab instrumentation and Food & 
agro are more likely to buy chips and those 
in medical diagnostics / point of care are 
much less inclined to do so.  
 

 
Figure 151: market orientation and type of company. 

On the medical diagnostic market many 
SMEs are active. 
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RTOs, Large companies, SMEs and academic labs 

 
Figure 152: Priorities in relation to organization type (1). 

 

 
Figure 153: Priorities in relation to organization type (2). 

Reliability is less an issue for academic 
labs; the RTOs seem to be particularly 
concerned about reliability. 

 
Figure 154: Priorities in relation to organization type (3). 

Academic labs are less interested in 
reusability. 

 
Figure 155: Priorities in relation to organization type (4). 

Ease of use is more of interest for the 
companies and less for the RTOs and 
academic labs. 
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Figure 156: Pressure requirements in relation to 

organization type. 

The large companies and especially the 
RTOs tend to stay away from the higher 
pressures. 

 
Figure 157: Temperature requirements in relation to 

organization type. 

The academic labs tend to stay in the 
range 4 to ⁰C; it are the SMEs where we 
find the need to work below 0 ⁰C 
temperatures. 

 
Figure 158: Combining interconnections. 

Luer is more used by the large companies 
and the academic labs, clamped 
technologies by the SMEs. The RTOs have 
a preference for adhesive technologies. 

 
Figure 159: Media compatibility 
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Figure 160: Port requirements in relation to organization 

type (1). 

The wish for more than 4 ports we find 
often with academic labs, 4 ports at RTOs. 
Large companies limit themselves in the 
number of ports, therefore they are less 
interested in port pitches, but if they 
have an interest, they want them 2 mm 
or lower.  

 
Figure 161: Port requirements in relation to organization 

type (2). 

 

 
Figure 162: Substrate formats in relation to organization 

type (1). 

Academic labs have a preference for 
microscope slides. Large companies for 
the Microtiterplate format and less for 
the “credit card” format. 

 
Figure 163: Substrate formats in relation to organization 

type (2). 

We find the polymer/glass combinations 
and PDMS often in academic labs, glass 
substrates in the large companies 
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Figure 164: Purchasing behavior of the different 

organizations (1). 

The academic labs are the ones that most 
often make their own chips.  

 
Figure 165: Purchasing behavior of the different 

organizations (1). 

 

 
Figure 166: Market orientation of the different 

organizations 

The academic labs are working less on 
food, agro and lab instrumentation and 
more often on medical diagnostics and 
drugdevelopment / testing / screening. 

 
 

  



Microfluidic survey Confidential  

59 
 

Summary and conclusions 

The survey is very well received within the microfluidic community and the results contain a 
wealth of information about microfluidic technologies in relation to markets, designs and 
applications. Dividing the responses into subgroups (table 1) revealed much detailed information of 
interest for designers and marketers. However, many respondents are not restricting themselves to 
one technology, design or application, sometimes diffusing the results and complicating the analysis. 

General results: 

The bulk of the microfluidic community is working with biocompatible / aqueous media with 
pressures below 6 bar and working with temperatures between 4 and 50 ⁰C (8-10).  Users that are in 
need off higher pressures often also need a wider temperature range for their interconnections and 
are less often working with aqueous / biocompatible media (29-30). 

A port pitch of 3 mm is mentioned most often by the respondents (13), followed by port pitches 
of 2 mm and 1 mm. However, a third of the respondents does not see the port pitch discussion as 
relevant. There is a substantial interest for combined microfluidic and electrical or optical 
interconnections (16). Respondents are most often using 4 ports, followed by 2 ports. 4 Ports or less 
are sufficient for 80% of the users (11).  

Priorities for interconnections: 

When it comes to microfluidic interconnections reliability is number one priority for nearly all 
the respondents, followed by respectively ease of use, minimal dead volume and reusability (5). 
Concerns about reliability and the need for ease of use and reusability of microfluidic 
interconnections increases with increasing pressure (26-28). For those also working below 0 ⁰C the 
priorities shift a bit to reliability and ease of use. Higher temperature users tend to be more sensitive 
about reusability and ease of use and slightly less about minimal dead volumes compared to workers 
using lower temperatures (40-42). 

Particularly concerned about reliability are RTOs (153) and those working with high pressure (26) 
and/or using non-biocompatible media (116).  

Ease of use is not so much a priority for those using very small port pitches (130). 
For designers of medical diagnostic products dead volume is an issue (137); as it is for users of 

small port pitches (127). It is not so for those applying Luer and barbed hoses as microfluidic 
interconnects, but is an attention point for those using adhesives (51). 

Reusability is an issue for workers with higher pressures (27) or higher temperatures (41) and 
those needing more than 4 ports (60). It is of no concern for designers of medical diagnostic 
products (138). 

Types of interconnections 

Luer interconnections are the most popular ones, followed closely by clamped interconnection 
types (6). However, half of the users are not restricting themselves to one interconnection type (7). 
Those that are using Luer are as a rule indifferent to port pitches (56) and are using less often 4 ports 
then others (55). Luer is often used in academic labs and in big companies (likely by their R&D 
departments) (59). The users of Nanoport or Captite compatible or adhesive interconnections are in 
favor of combining microfluidic with electrical or optical interconnections (54). The use of Nanoport 
or Captite compatible or adhesive interconnections  decreases with increasing pressure (31). Users 
of adhesive interconnections we find often in RTOs (59) and by those working with silicon (93). The 
easier to use clamped interconnections and barbed hose we find more often with SMEs (59). The 
clamped ones are used often with glass chips (93) from the 15 mm family (72).  These users are also 
varying their substrate thickness less (58), although the specific thicknesses used vary between 
organizations. 
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Port pitches: 

Smaller port pitches (less than 3 mm) are designed to be used with lower pressures (131) and for 
smaller chips (134). Minimal dead volume might also be a driver for small port pitches (127). There is 
a preference to combine those small pitch microfluidic interconnections with optical and electrical 
ones (133). We see the need to combine interconnections also when a large number of ports is 
being used (63), with extremer temperatures (46) and when silicon (97) is used as substrate.  

We see 3 mm pitches more for the medium pressures (33) and temperatures (45), where we see 
less port pitches above 3 mm.  Besides the 1 mm, the medical diagnostics designers also uses more 
than others 4.5 mm pitches (146). As these users also need only a few ports (145), it shows that they 
are either working on small substrates or are concerned about dead volumes.  

Edge connection: 

All that make the microfluidic interconnections to the edge of the chip see reliability as number 
one priority (68). Ease of use is less an issue for hem as for the average user (69). This group of users 
is less inclined to combine microfluidic interconnections with optical or other electrical ones (71). 
They are more often than average purchasing their chips (72). The chips they use tend to be smaller 
than the average ones; in the group “To an internal standard” half of them mention chips even 
smaller than 15*15 mm. This indicates that lack of space might be the driving force to connect to the 
edge of the chip (73). 

Non-biocompatible media and gas: 

Non-biocompatible media can be associated with the use of glass or silicon substrates (125) and 
higher pressures (119) and temperatures (118). No wonder that the concern about reliability is 
higher in this subgroup (116). When it comes to interconnections, the smaller port pitches are seen 
less often and non-standard port pitches are more often used (121). Users are found more often 
within companies (and outsourcing) and less often in R&D oriented organizations (126).  

Gas as medium follows the pattern of non-biocompatible media (127-136) and we see there also 
a higher need for reusability (128).  

Chip footprint: 

Regarding the footprint: about 70% uses one substrate format only (23). Microscope slide size is 
the most often used substrate format closely followed by the group “15*15 mm; 30*15; 30*30; 
15*45; 30*45 etc.”. Credit card and microtiterplate are used by a minority of the respondents (22). 
Each type of substrate has its own characteristics in term of users, process characteristics and 
design: 

The 15 mm family is often made of glass or silicon (85); the chips are more often than average 
processed by an external source (84). It is often used with microfluidic interconnections with small 
port pitches (134). 

Microscope slide formats seems to be used by two distinct groups of users: academic labs, using 
often PDMS (90) working at low temperatures (88) and having less often small port pitches (89) or 
by companies. Companies working on microscope slides tend to work more at temperatures below 0 
⁰C (88), use less PDMS and more COC (90). 

“Credit card”, microscope slide and microtiterplate formats are regularly made of polymers only 
(100), are being used often by SMEs or academic labs (86). “Credit card” size chips are more often 
connected by Luer interfaces (79) ) and used for medical diagnostics (87). 

Microtiterplates, a long established format, are used more often by large companies (86). 
Internal standards for substrate formats are used by those that are that working at higher 

temperatures (47) and on silicon substrates (100). 
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Chip thickness and materials: 

Chip thicknesses vary wildly within each organization and between organizations. 1, 2, 3 and 5 
mm are used more often than others (19). Only 1/3 of the respondents restrict themself to one 
substrate material, a majority uses several materials either in parallel or in combination! (17-18). 
Glass has the top-position, closely followed by PDMS, PMMA and COC.  

Glass, silicon and PMMA are more often used by those that need high pressures (34); glass users 
outsource their chip production more often, silicon users do that less often than average (111). Both 
glass- and silicon users tend to use smaller substrates (100).  

Because of its biocompatibility and relative easy processing, PDMS is used often in for medical 
diagnostics (148) and in research environments (163); we see is also used more often used in 
connection with “credit card” or larger formats (85). COC is also often used for medical diagnostics 
(148). 

Market orientation: 

As to be expected, R&D is more often done by RTOs and academic labs and less often by SMEs 
(166). 

Medical diagnostics is the group that differs most from the total group. They are more 
interested in ease of use (139) less interested in reusability (138), work at lower pressures (141) and 
temperatures (142) with biocompatible / aqueous media (143). They have less interest to combine 
their microfluidic interconnections with optical or electronic ones (144). They are using less ports 
(moistly 2 or 3) (145), which makes them indifferent to port pitches (146). They are using above 
average “credit card” formats (147). PDMS and COC are their preference materials; glass and 
polymer / glass combination are less popular (148).  

Those in drug development and lab instrumentation are slightly more often working with high 
pressures (141); the last group also with higher temperatures (142). For lab instrumentation ease of 
use is of more interest than it is for others (139). 

Type of organization: 

RTOs are concerned about reliability (153) (perhaps related to their preference for adhesive 
based microfluidic interconnections (158)) and often needing 4 ports (160). They are not that often 
working with glass (156), but above average working with silicon or silicon / polymer combinations.  

For large companies ease of use for their interconnections is more important than for R&D 
oriented organizations (155. They tend to use aqueous media (159). As they generally have a 
preference for 3 ports or less (160), they tend to see the port pitch as irrelevant (161). “Credit card” 
format is not popular, but microtiterplates are (162). Glass is a preferred material (156).  

SMEs share the large company’s preference for ease of use (155) and are more often using 
clamped interconnections (158). It are the SMEs that dare to work at below 0 ⁰C (157). They are 
often using non-standard port pitches (161). 

Academic labs are less concerned about reusability and reliability (153 and 154) and more often 
using Luer and less often using clamped interconnections (158). They see the port pitch discussion as 
less relevant (161). They have a preference to stay away from extreme temperatures (157), and, 
maybe surprising, working more often with oil and less with acids and bases (159). They are also less 
often using 2 ports, and more often using more than 4 ports (160). They are nearly always making 
their own chips (164), seldom of the 15 mm family and often microscope slide or credit card formats 
(162). They have a preference for PDMS and polymer / glass combinations; not for COC, polymer/ 
silicon or silicon / glass (163). They are less interested in the niche markets agro & food and lab 
instrumentation (166).  
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Make of buy: 

The competition in the microfluidic industry is not so much between suppliers, but more 
between in house manufacturing and buying: only 20% is not making their own chips and over 60% 
always makes their own chips! (24) The buyers have a preference for off the shelf chips and don’t 
like to use custom made chips from more than one supplier (107). 

The ones that are outsourcing more often are those that are working with higher pressures (98) 
higher temperatures (99). They are often needing only 2 ports (101) and therefore not much 
interested in port pitch discussions (100). They like to combine their microfluidic interconnections 
with electrical and optical ones (102). They are above average using chips form the 15 mm family 
and less often using microscope slides (103). Glass and combinations of glass are favorite materials 
for this group (104). It is unlikely to find these buyers at academic labs (107).  

 

Recommendations  

Technical: 

Seeing the number of respondents that are interested in smaller than 3 mm port pitches, it might 
be advisable to study the feasibility of multiport connectors for this group. 

The same goes for connecting to the edge of the chip.  
As there are many users of microfluidic chips with a limited number of ports or with ports 

distributed to the different sides of the chip, it might also be of interest to look into the options of 
simple clamped single port microfluidic connectors. 

There is an interest for the combination of microfluidic with electrical or optical interconnections. 
This should be discussed / investigated further. 

General: 

Next time when sending such survey we should explain better why we do it and for whom: Who 
the people behind the questionnaire are and what is their benefit from getting these answers. 

Wes should actively support the survey next time by announcing it more active and also support 
it on the internet by mentioning it in linkedin groups and “liking” the announcement and commenting 
on it. 

As the survey results only hint at possible answers to our questions, these answers must be 
checked by discussion with experts. Those experts can be found in the members of the advisory board 
or among selected business relations. 
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Appendix 1:list of questions 

My organisation uses microfluidic 
connections: yes /no 

My companies priorities when it comes to 
fluidic interconnects are:  

(highest, medium, low, no priority at all) 
Minimal dead volume 
Reliability 
Reusable 
Ease of use  

In general, our microfluidic interconnections 
are: 

 Luer compatible 
 Nanoport or Captite compatible 
 Clamping / O-ring / gasket 
 Adhesive 
 Barbed hose 
 Other: (please specify) 
Our fluidic interconnects should support 

pressures up to:  
2 bar (14 psig or 29 psi) 

 6 bar (43 psig or 87 psi) 
 100 bar ( 725 psig or1450 psi) 
 1000 bar (7250 psig14500 psi) 
 above 1000 bar (please specify) 
Our fluidic interconnects should support 

temperatures:  
Between  4 to 50 C 

 Between  0 to 200 C 
 Between -20 to 200 C 
 other (please specify) 
In general, our fluidic interconnects need to 

be compatible with: 
 Aqueous solutions only 
 Oil 
 Organic solvents 
 Acids or bases 
 Biocompatible 
 With gas flows 
 Other: (please specify) 
Preferable, our fluidic connections are: 

On the top surface of the chip 
 On the edge side of the chip 
 At a short side 
 At both short sides 
 At a long side 
 At both long sides 
 Combined with electrical contacts 
 Combined with optical contacts 
 

The  average number of fluidic  
interconnections (inlet + outlet) usually used is:  

0 
 2 
 3 
 4 
 More 
The maximum number of fluidic 

interconnections (inlet + outlet) ever needed 
was:   

Open-Ended Response 
Our  preferred spacing (mm) between the 

microfluidic ports is:  
1 

 2 
 3 
 4.5 
 5 
 Not relevant 
 Other: (please specify) 
Do you make your microfluidic chips 

yourself?  
"Yes, we make them ourself" 

 "No, we always buy them" 
 "We sometime buy them, we sometime 

make them ourself" 
 We never use microfluidic chips 
The chips we buy or will buy are:  

Custom made chips from one supplier 
 Custom made from more than one 

supplier 
 Of the shelf chips from one supplier 
 Of the shelf chips from more than one 

supplier 
Our microfluidic chip size/ foot print fits best 

to:  
15*15 mm; 30*15; 30*30; 15*45; 30*45 

etc. 
 Microscope slide: 75*25 mm 
 Credit card: 85.6*54.0 mm 
 Microtiterplate: 127.76*85.48 mm 
 To an internal standard size: (please 

specify) 
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"In general, our chips made of"  
Glass 

 Silicon 
 PDMS 
 PMMA 
 COC 
 Polymer/ glass combination 
 Silicon/ glass combination 
 Polymer / silicon combination 
 Other: (please specify) 
The thickness of our microfluidic chips is:  

Constant chip thickness (please specify 
thickness in mm): 

 "Chip thickness can vary, minimal 
thickness in mm:" 

 "Chip thickness can vary, maximum 
thickness in mm:" 

 <0.5 
 0.5 
 0.7;0.75;1.4;1.5 
 1 
 2 
 3 
 4 
 5 
 >5 
 other 
My organization is a:  

Large firm 
 SME 
 Academic lab 

 RTO (Research  & Technological 
Organization) 

 Other: (please specify) 
My organization’s main field of interest is in: 

(more than one answer possible):  
Medical diagnostics / Point of care 

 Lab instrumentation 
 Drug development / testing / screening 
 Food safety 
 Agricultural/environmental / industrial 

control 
 Research 
 other (please specify): 
My organization’s role in the microfluidic 

field is: (more than one answer possible):  
Microfluidic R&D 

 Application development 
 Product development 
 Microfluidic component supplier 
 Foundry 
 Supplier of microfluidic based 

instruments 
 End user 
 Other: (please specify) 
"If you like to receive the survey results 

afterwards, please write your email address in 
the box below." Open-Ended Response 

Any other comment you want to make: 
Open-Ended Response 
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Appendix 2: Some comments given by the respondents 

 

 Are you planning to make microfluidic product standards for EU markets or US markets? 
I would like to contribute in this process. 

 Good initiative, please provide other surveys in similar subjects 

 survey necessary, I am very interested in the conclusions 

 survey not really suited for producers 

 interconnects do not appear to be the limiting factor for uF devices not making it to 
market - unless the most simple functionalities. Simple functionality and reliability lack of 
the uF functions is limiting. 

 Good Survey 

 A shift from "hardware" focus towards "user/designer" focus can help in establishing 
priorities. Basically - what are the hurdles now for a designer and how does this scale up 
when the technology is very successful. A simple example: if a designer needs 1 month to 
design a chip, 1000 designers would need 1000 months. Establishing design software / 
libraries / design kits / ... which can be an investment of 10 months and save 1/2 the 
designer time, would thus save 100's of months of work. The same with testing - each chip 
is different, but if the outlets are on the same places, a test-bench can run them 
automatically. Not very useful for a single chip, but again the 1000's of end-users benefit 
massively. 

 Over the last decade we've been working on microfluidics and we've been asked on a 
number of occasions similar questions to the ones posed in your survey.  I get the 
impression that survey is based on the premise that if standards are set then it will 
facilitate applications, or maybe even more crucially to the field; 'killer applications' that 
unlock whole new fields of endeavor such as a blockbuster drug, or a diagnostic test that 
is currently impossible. Unfortunately this is probably a long shot as I had the same 
conversations a decade ago and nothing as yet has happened, and a 'standard set' for 
microfluidics is still as murky with everybody doing their own thing and then campaigning 
for their solution to be the one adopted.    As far as a standard set of for microfluidic 
technology is concerned there is one that already exists and that is the (very) mature 
technology of HPLC.  There is nothing that has been achieved on glass chips where you 
cannot buy 99% of the solution from somewhere like upchurch.  They have nanolitre 
plastic fittings, T-pieces etc.  Moreover a length of PEEK tubing can double up as a 
microreactor and if you wrap it around a heater controlled you get a fairly flexible system, 
which if it get blocked you can cut off a new length of pipe for a few $ as opposed to 
~$100s for a chip  likewise If you need to change the procces time, pipe diameter etc you 
can simply cut a different length or source a different ID.   

 Due to wide variation in the research done, our chips have very different requirements 
and are very often one off solution. Most chip use the in-house chip holder as standard 
for dimensions. 

 

  



Microfluidic survey Confidential  

66 
 

Appendix 3: other microfluidic interconnection system mentioned are: 

  
1/4'' 28 UNF  1/8" NPT 
compatible with tubings 1/16'' OD and/or 1/32'' OD 
Custom 
custom made 
customized connections 
high pressure edge connector 
Hollow metal connectors 
Home made 
HPLC ferrule, fitting and tube combination 
HPLC type 
IDEX, Swagelok, Vici 
our own proprietary ferrule interconnects EP1545780 or microgaskets US8697236B2 
Our proprietary QuickConnects 
own standards 
Pdms connector 
Pipette tips 
Pipette tips cut-outs 
Stainless steel pipe 
stretched elastomer 
Tego D1000 connector 
UNF 28 
We only produce one time use cartridges. Inlet is typically a well and any pump is typically 

integrated within the cartridge 
we use gas connections, mainly swagelock or Vicicompatible for capillaries with an outer diameter 

of 170 to 360µm. 

Appendix 4: other number of interconnections mentioned 

 
5 ; 5 ; 6 ;7 ; 8 ; 10 ; 15 ; 20 ; 32 ; 290 ;  6 – 10 ; 15-20 per instrument; about 16 ; depending on the 

application; can be even 10 or more ;for sample prep cards, the number depends on how many 
reagents and how many waste streams, 4 in +  2 out = 6 total is common ; It depends on the application 
(up to 50), mainly between 3 and 10 Often between 4 and 12 ; up to 24 as application demands ; 
usually more than 4  ; Whole reagent manifold up to 12 connections. 

 

Appendix 5: Glossary 

Substrate: piece of flat material on which a microfluidic structure is created. 
Chip: processed substrate, ready for assembly in to a device 
Port: single entrance or exit point for microfluidic flows 
Port pitch: distance between the centers of two adjacent ports. 
Edge:  
Side 


