
Microfluidic platform

Since 1979, Benchmark has established a legacy of being 
a best-in-class solution provider and system integrator. By 
providing technology solutions, we are able to improve our 
customer’s time to market, reduce risk and improve functionality 
by using our building blocks, platform technology and enhanced 
capabilities. Among other solutions, Benchmark combines 
expertise from both engineering and advanced manufacturing to 
provide a state-of-the-art microfluidic diagnostics platform.

To improve Benchmark’s capability as an end-to-end 
microfluidic solution provider, a cooperation has been 
established with chip developer and manufacturer microLIQUID. 
This cooperation enables us to bring our customers in touch 
with experts for every aspect of a microfluidic system. 

Benchmark’s microfluidic platform consists of several building 
blocks that can be applied according to our customers’ wishes. 
Whether our customers are willing to push an established 
innovation to the market or when it is solely research based, 
Benchmark has the building blocks to provide a fitting solution. 

Benefits
Benchmark’s microfluidic diagnostics platform is characterized 
by its flexibility and usability. On top of that, one can acquire 
the platform at a low investment, due to the platform’s modular 
nature.

Flexibility
Benchmark’s microfluidic platform is capable of accepting 
a variety of chips. Benchmark’s micro-to-macro interface 
facilitates, besides fluidic connections, also pneumatic and 
electric connections. These different connection types can be 
analyzed simultaneously.

In addition, Benchmark’s microfluidic platform is capable 
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Benchmark Electronics offers customers R&D,  
high-tech manufacturing, and design engineer-
ing services. Among other solutions, Benchmark 
combines expertise from both engineering and 
advanced manufacturing to provide a state-of-
the-art microfluidic diagnostics platform. 

The goal of this platform is to be as versatile as 
possible, for example by being compatible with 
various test-cartridges. The platform is suitable 
for both research purposes and for use in the 
medical sector.

This aim of this assignment was to concretise 
the functions of the platform, the system and 
its components, a preliminary requirements 
specification, user interactions, and most 
importantly establish a design language. For 
this thesis I spent twelve weeks working for 
Benchmark Electronics in Almelo. The results 
are to be used for marketing purposes, and for 
the continued development of the platform.

The functionality of the platform is based on 
microfluidics. Microfluidics is the technology 
of manipulating very small amounts of liquid 
(internal volumes less than 100 μL) on a micro-
fluidic chip. This technology allows for complete 
chemical processes to be embedded onto one 
microfluidic chip, in the form of a so-called lab-
on-chip (LOC). 

LOC analytics has various benefits compared to 
traditional analytical chemistry, such as faster 
chemical analysis, parallel experiments, lower 
risk of contamination, lower reagent consump-
tion, and lower operator skill requirements. 
This makes LOC technology very suitable to be 
used in point-of-care diagnosis devices.

Based on this research, the system architecture 
of the platform was concretised, along with a 
detailed requirement specification. Important 
next are what use-situations exist for the plat-
form. For this, POC and laboratory-use were 
recognised as the most important.
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of accepting multiple chip sizes, multiple thicknesses and 
analyzing multiple chips simultaneously.

Easy to use
With Benchmark’s microfluidic micro-to-macro interface, setup 
time is drastically reduced, because Benchmark takes care of 
all peripheral hardware. The customer is able to easily alter its 
setup, because the hardware is developed in such a manner 
that one can easily change between chip sizes, thicknesses and 
layouts. 

Low initial cost
As the platform is built up from several building blocks, it is 
easy to adapt to every customer’s wishes. This way, every 
customer can tailor their micro-to-macro interface to their own 
liking, which keeps initial investments low and minimizes time to 
market.

Research
In order to bring the endless possibilities and applications of 
microfluidic systems to practice, lots of fundamental research 
has to be done. Benchmark has developed an easy to use 
platform to make sure researchers do not waste their precious 
time on the setup of peripheral hardware. While we take care 
of an easy to use micro-to-macro interface, our customer can 
focus on doing the actual research. The easy to use micro-
to-macro interface is, therefore, ideally suited for research 
purposes. 

Low volume production
Whenever your microfluidic diagnostics solution is ready 
for low volume production, an extension to the Benchmark 
microfluidic platform can be deployed. This extension helps 
our customers to perform dedicated analyzes in an automated 

fashion. Investment costs are still very low, because the core 
principle of Benchmark’s microfluidic platform can be reused.

High volume production
As a recognized leader in outsourcing for high-complexity 
Original Equipment Manufacturers (OEMs), Benchmark is an 
expert in developing and producing high volume products. 
Whenever the microfluidic system is ready for high volume 
production, Benchmark translates the modular platform into a 
dedicated and automated diagnostic instrument.  

Benchmark’s dedicated design team works seamlessly with 
supply chain, operations, and manufacturing to develop 
complete solutions. Customer designs are managed at both 
single and multiple locations to ensure quality and go-to-market 
readiness. 

Conclusion
Whether you’re doing fundamental microfluidic research, 
or developing your own point of care diagnostic system, 
Benchmark has the experience and tools to help you along. 
While we take care of the micro-to-macro interface, you can 
focus on your core specialty. Together we can explore the 
capabilities of microfluidics and develop products that lead 
to better treatment and lower health care costs. For more 
information, please contact us at rienk.bijma@bench.com

In a point-of-care setting, the device will be 
used by a medical professional like a GP or phy-
sician to carry out a medical assay for a patient. 
Instead of sending the sample to a medical 
laboratory with a long throughput time, the 
medical professional can carry out the test 
in-practice, which leads to better healthcare. 
For this use-case, tests are proprietary and 
predefined.

In the laboratory use-case, the platform will be 
used for the development of new microfluidic 
chips, complex diagnostics, and drug develop-
ment. For this use-case, important is the ability 
to monitor reactions closely and accurately, 
and to be able to carry out a large variety of 
tests. 

The final device features a glossy white HDPE 
body with a black glass panel facing the user. 
Embedded within the glass are the display, 
fingerprint-scanner, capacitive ON-button, and 
the reagent slide. Slightly lower, embedded 
in the body of the device, is the cover behind 
which the reagents are stored. Through here, 
the operator can exchange and refill reagent 
reservoirs. The side of the device features an 
interface for modular expansions, such as a 
module for extra reagent storage. 

The device is relatively small, with a footprint of 
only 23x35 cm and a total hight of 40 cm. It is 
estimated to weigh under 8 kg.

The future of point-of-care 
diagnostics Final design


