
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 

To improve Benchmark’s capability as an end-to-end 

established with chip developer and manufacturer microLIQUID . 

This cooperation enables us to bring our customers in touch 

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, 

the platform at a low investment, due to the platform’s modular 

nature.

Flexibility

a variety of chips. Benchmark’s micro-to-macro interface 

analyzed simultaneously.

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 

To improve Benchmark’s capability as an end-to-end 

established with chip developer and manufacturer microLIQUID . 

This cooperation enables us to bring our customers in touch 

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, 

the platform at a low investment, due to the platform’s modular 

nature.

Flexibility

a variety of chips. Benchmark’s micro-to-macro interface 

analyzed simultaneously.
-

Implementation of an active filtering technique 
into a medical mouth mask concept

The world is currently recovering more and 
more from the Covid-19 pan¬demic. During 
this pandemic, medical professionals had to 
operate at the most risk-full loca�ons to 
help the sick. To lower the chance of 
get¬�ng infected themselves, they all had to 
wear a medical mouth mask and a full 
protec�ve suit. This equipment leads to 
many different ergonomic problems, like 
problems with recogni�on, problems with 
breathing during intense exercise and sore-
ness on the face. Furthermore, the mask 
o�en failed to protect the wearer and the 
people around him, which lead to high¬er 
infec�on rates in the hospital. 

One of the main reasons that infec�on s�ll 
takes place when wearing a mouth mask, is 
because of contamina�on of the mask itself. 
When the mask filters the virus par�cles 
from the air, they stay behind in the mask 
and could remain viable for mul�ple days. 
During this �me, the contaminated face 
mask could be the source of new infec�ons 
for the wearer and other people around the 
wearer. 

To prevent this, I developed an innova�ve 
filter technique at Benchmark Electronics 
Almelo. Benchmark Electronics Almelo is 
one of the 23 branches of the mul�na�on-
al electronics manufacturer Benchmark. 
This loca�on offers engineering services to 
original equipment manufacturers 
(OEMs). One of these services is the devel-
opment of a new innova�ve filtering tech-
nique. To show the poten�al of this newly 
developed technique, I developed a 
mouth mask concept that implements this 
technique while comba�ng some import-
ant ergonomic bo�lenecks. 

The final concept features a Dynaflex outer 
body with a rubber fi�ng to the face. To 
keep the mask on the head, an ergonomic 
headband was developed that takes away 
pressure from key areas of the face. One of 
the ergonomic bo�lenecks in current 
masks is the lack of facial visibility, which 
leads to bad recogni�on and nonverbal 
communica�on between the medical 
professional and the pa�ent. To solve this 
problem, the mask concept incorporates a 
transparent front which shows the mouth 
and large parts of the nose of the wearer. 
Secondly, the effort required to breathe 
through current masks is quite high. This 
holds especially true for nurses in intense 
opera�ons, like carrying heavy weight. To 
combat this comfort problem, an ac�ve air 
exchange system was developed that 
helps the user breathe while protec�ng 
the vulnerable parts of the system. 

The developed medical mouth mask will 
be used by medical professionals operat-
ing at high-risk loca�ons. This will not only 
protect the medical staff, but also the 
vulnerable pa�ents inside the medical 
facility. Besides a lower health risk, this 
also lowers the change of staff shortage in 
hospitals and decreases the high demand 
for protec�on equipment, since the mouth 
masks can be used for an extended �me. 

By Tim Woertman - Industrial Design Engineering
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of accepting multiple chip sizes, multiple thicknesses and 

analyzing multiple chips simultaneously.

Easy to use

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 

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

for low volume production, an extension to the Benchmark 

our customers to perform dedicated analyzes in an automated 

fashion. Investment costs are still very low, because the core 

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. 

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

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 

to better treatment and lower health care costs. For more 

information, please contact us at rienk.bijma@bench.com
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