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BIOSENSOR  FOR COMMUNITY USE

Without a doubt,  today we live in an era of 
outstanding technology that guided by political climate 
and economic revolution. Ironically, this era is come with 
negative effects. For instance, the rising of air pollution in 
cities due to the usage of vehicles such as car and motorcy-
cle and evolution of virus that affect our health regardless 
of your age
According to the data that recorded by World Health Organization, 
over 2 million in South East Asia region, died due to air pollution in 
2019 and nearly 1 million also died in Africa region. Not only that, 
people also died due to coronavirus that transmitted from 
symptomatic people to others who are in close contact through 
respiratory droplets. Unfortunately, in 2020, many people lost their 
jobs due to covid-19 pandemic because many company remain 
closed during MCO. Due to that, we are gladly introducing you a 

biosensor for community use which can help people to 
take care of their own health thus lessen our healthcare hospitality 
as the CEO of Siemens, Joe Kaeser once said 

“The Fourth Industrial Revolution is not just about 
technology or business. It is about society”.
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BIOSENSORS
What are they?

How it works

Biosensors are analytical devices which 
consist of immobilized biomolecules for 
analyte recognition at the electrode-ana-
lyte interface, and nanomaterials for elec-
trochemical transduction that transduce 
or convert any biochemical reactions into 
measurable electrical signal, thus generat-
ing signals proportional to the concentra-
tion of analyte in the reaction.

In essence, a biosensor has 4 parts. The 
first part is the analyte. An analyte is the 
substance that needs detection. The ana-
lyte is then recognized by a bioreceptor in 
which a reaction might occur when the an-
alyte is attached to the bioreceptor. The 
bioreceptor can be any biological material 
that can recognize the analyte be it en-
zymes, antibodies and even DNA. The 
change in the biological process is then 
changed into a useful signal (ie. electrical) 
through the use of a transducer. The 
signal will be amplified through signal pro-
cessing for measurement.  A simple exam-
ple of a biosensor would be a glucose 
sensor that monitors blood sugar level. 
The analyte would be glucose itself and 
the bioreceptor would be glucose oxidase, 
which is a type of enzyme.

Sample
(Analyte)

Human (e.g: blood and
 saliva)

Agricultural samples
(e.g: water and soil)

Enzymes

DNA

Biological elements

Transducer & Signal 
processing
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DEMOCRATIZING
BIOSENSING TECHNOLOGIES

What we aim to convey in this paper 
is to make biosensor development 
open source the same way open 
source software is developed. This is 
because open source software has 
the ability to be developed faster 
and can lead to other innovations 
too.

Open-sourcing Biosensor 
Technologies
The problem with biosensor devel-
opment is that a lot of knowledge re-
garding it is locked behind an expen-
sive paywall and closed-source pat-
ents prevents community-driven 
innovations. In this paper we try to 
draw some parallels with the 
open-source software movement. 
Open-source in short means free 
distribution of design, can be de-
rived, and no discrimination against 
fields of endeavor [1].
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FUTURE OF ACADEMIC 
R&D
In 2019, the average price for a health sciences 
journal was $2,156 and for a chemistry journal it 
was $5,950 [2]. Because of this prices, researchers 
and academics are starting to opt for open access 
journals. Open access journals are journals that are 
free to be access by the public. This is particularly 
useful for people in developing countries or with 
low income and resources. There are some caveats 
to this open-access journals. Some open-access re-
quire publication fees. The payment of open-access 
publication fee discourages manuscript submission 
by researchers from LMICs (low and medium 
income countries).  An alternative to that are Dia-
mond Open Access journals such as Episciences and 
Discrete Analysis [3] . These journals are free for re-
searchers to publish and free for readers to access. 
These journals are funded by external donors such 
as academic institutions and 
governments. 

BIOSENSOR  FOR COMMUNITY USE

When it comes to biosensors,
the existence of these journals allow 
for underprivileged communities to 
develop their own designs based on 
the accessible knowledge from the 
aforementioned types of journals. It 
is much sustainable than keeping 
knowledge locked up behind a 
paywall.
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IDEAS AND SOLUTIONS
Pertaining to biosensing technol-
ogy, there maybe hundreds, if not 
thousands, of patents sitting in ar-
chives not being commercialized 
or even managed to see the light 
of day. In the United States, of the 
2.1 million active patents, 95% of 
the patents fail to be licensed or 
commercialised. The unlicensed 
patents include over 50,000 
high-quality patented inventions 
developed by universities [4]. 
Some companies have resorted to 
buying up the patents from other 
companies and institutions in 
order to build their tech portfo-
lio[5]. This however makes it diffi-
cult for small-time researchers to 
access this patents without the 
risk of lawsuits from these com-
panies . Our idea is to establish a 
community or website that can be 
used as a repository of ideas and 
patents that are open-source and 
royalty free so that it can be easily 
peer-reviewed and tested for im-
provements. With such a commu-
nity, collaboration between ex-
perts in different fields (Medical 
Sciences, Engineering, Entrepre-
neurship , Law and etc) is possible 

A clear example of this idea, is in 
the software space. GitHub is a 
source-code management web-
site website that allows people 
to contribute ideas and code in 
one place. The Linux kernel is 
among the most developed proj-
ects on GitHub with contribu-
tors from big companies such as 
Intel, Microsoft, Google, AMD 
,and Nvidia, to name a few. The 
Linux kernel is open-source and 
royalty-free Similar situations 
can be applied with biosensors 
as mentioned before. Ideas and 
designs shared in a single plat-
form, inviting thousands of col-
laborators from all over the 
world. In essence, we are taking 
an egalitarian approach to bio-
sensor development. As a result, 
this will make biosensor devel-
opment faster.
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IMPACT

BIOSENSOR  FOR COMMUNITY USE

With the existence of a collaborative platform, new and interesting 
innovations can be discovered. We believe this model is sustainable 
because it is accesible to everyone without discrimination, and de-
signs can be derived to suit specific conditions especially in underde-
veloped countries. With an open-source model, development is 
faster and collaboration between different disciplines can lead to 
many possibilities that can be a benefit to mankind. Cost of building 
biosensor and other relevant technologies can be further reduced 
as the cost of patent is eliminated and collaboration allowed for 
cost-effective to exist. There is commercial potential in the 
open-source model as seen in the software development world. The 
original developers of a patent or design can commercialize an 
aspect of their design such as providing advice and technical sup-
port for a fee. 
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