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Much of the ingenuity of the system lies in 
the design of the disposable cartridge. It is 
the size of a credit card and has imprinted 
on it six fluidic channels, each of which can 
detect up to four biomarkers.

Point-of-care testing (POCT) is one of the fastest growing segments of the 
diagnostics market, as consumers and physicians are eager for rapid, cost-
effective information that cuts the traditional wait time for test results 
and speeds up clinical decision making. In emerging markets, the need 
is more intense as many regions do not have consistent, timely access to 
central laboratories.

Current interest is especially strong for molecu-
lar testing, a factor which led earlier this year to 
Abbott Laboratories’ $5.8 billion bid for Alere 
Inc. Demand for better options for immunohis-
tochemistry and other diagnostic subspecial-
ties, however, should not be overlooked. (See 
“A Boost for the Nascent Point of Care Testing 
Market,” The MedTech Strategist, February 13, 
2016.)

Professor Gareth Redmond, previously of the 
Tyndall National Institute, Ireland, an expert in 

microelectronics and optics, foresaw the impor-
tance of multiplexing for moving forward in the 
field of point-of-care immunoassay diagnostic 
testing. While several portable platforms can pro-
cess a few analytes simultaneously, their capac-
ity and speed is limited. True multiplexing at the 
point of care has been limited to blood-gas ana-
lyzers, but Redmond envisioned a lightweight, 
powerful fluorescent detection instrument, 
which, while quite small, could provide far more 
results than existing options, with shorter turn-
around times, under rugged conditions. 

Biosensia Ltd. was founded in 2009 by a team of 
experienced diagnostics executives and investors 
who, starting with Professor Redmond’s vision, 

created a multiplexed system that achieves maxi-
mum flexibility and capacity, at a low cost, says 
Chief Operating Officer Niamh O’Luanaigh. The 
mandate for practicality reflected the extensive 
experience of the board of directors, headed by 
Chairman Jim Walsh, PhD, chief scientific officer 
at Trinity Biotech plc, and a long-time diagnostics 
executive; O’Luanaigh herself spent 11 years at 
Alere before joining Biosensia in 2011. “We are 
all familiar with manufacturing at scale and as 
inexpensively as possible,” she says.

Called RapiPlex, the system Biosensia devel-
oped can detect up to 24 biomarkers 
from a single sample, or take multiple 
measures of the same biomarker. The 
tests can be run—on a sample of fin-
ger-stick blood, urine or saliva—on a 
benchtop unit that weighs less than 3 
kilograms. It can operate on recharge-
able lithium ion batteries or almost any 
available electrical source, making it 
ideal for mobile clinics and developing 

countries without easy access to electricity.  

Any test that runs on a traditional immuno-
assay platform can run on the RapiPlex, says 
O’Luanaigh. It can measure human, food, envi-
ronmental and animal sample matrices. The 
reader uses standard optics detection, config-
ured to read six individual fluidic channels. The 
integration of the reader with the disposable 
immunoassay cassette is such that it increases 
the total output from each individual read and 
minimizes the need for manipulation by the user.

Much of the ingenuity of the system lies in the 
design of the disposable cartridge, which is the 
size of a credit card and made of the same solid-
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phase material used in lateral-flow 
tests. The six separate fluidic channels 
are imprinted on the cartridge, and 
each channel is able to detect up to 
four individual biomarkers. Although 
their external configuration is uniform, 
the cartridges have different internal 
designs, depending on the sample 
matrices, enabling the samples to be 
filtered—to remove, for example, red 
blood cells from a whole blood sample 
in order to measure plasma fraction. 

The protocol is simple and the same, 
regardless of the sample or test type: 
The sample is put directly into a port 
at the rear of the cartridge, with no 
prep work required, since the reagents, 
which can be off-the-shelf or custom 
depending on the application, are dried 
in situ into the solid phase of the car-
tridge itself. When the sample is added 
to the cartridge, it re-hydrates all of the 
immunological reagents embedded in 
the cartridge design. The dry environ-
ment does not change the nature of 
the chemical reaction, says O’Luanaigh. 
“Essentially, it’s a fluorescent immu-
noassay,” she adds, noting that the 
turnaround time ranges from five to a 
maximum of 20 minutes, depending on 
the complexity of the biomarkers.  

Calibration is embedded as part of 
the manufacturing process, so no cali-
bration work is needed in the field. 
Instead, 2D barcodes on the reverse 
side of the cartridge confirm the identi-
fication of the product, manufacturing 
run or lot number, the batch calibra-
tion specific to that lot, the expected 
results, which are based on the stabil-
ity of the product, and its expiration 
date. The end user in the field, there-
fore, can start using the box off the 
shelf.

Since the technology was not in-
licensed, Biosensia outright owns all 
intellectual property, which includes 
three core patents addressing the 
platform design, the approach to 

multiplexing, and the fluidics of the 
cartridges. Some of these have been 
granted in the US, Japan and Australia; 
others are pending. 

As interest in proteomic-based detec-
tion grows, the company has turned its 
attention to identifying unique pro-
tein signatures that emerge as result 
of host response to specific infections 
or inflammation. The company plans 
to look for partnerships to drive assay 
innovation, to optimize its resources. 
Within the past year, it has signed two 
partnerships, one with a UK company 
that has identified a 15-biomarker 
panel of proteins that appear in people 
with active TB infections. The current 
gold standard for TB detection, which 
involves culturing a sputum sample, 
can take up to three weeks to obtain a 
positive result, certainly not a suitable 
scenario for developing countries that 
lack the infrastructure for testing, says 
O’Luanaigh. The test is currently being 
clinically validated for detecting TB 
with a 20-minute turnaround time. It 
will be ideal for developing countries, 
either as a basis for treatment deci-
sions or the identification of patients 
for further evaluation. 

The other test identifies individu-
als with active systemic lupus inflam-
mation, a disease that is notoriously 
difficult to diagnose because its symp-
toms are non-specific. The disease hits 
women of Asian and African descent 
particularly hard. Diagnosis currently 
involves a complex workup. The pro-
teomic signature is a compilation of 
three proteins on the complement 
pathway in the immune system and 
proprietary algorithms. Their levels of 
expression correlate with active lupus 
infection and also response to therapy. 
It is in early-stage development, with a 
timetable for commercialization esti-
mated at 18 months. 

Although work has been ongoing for 
years to identify rapid TB and lupus 

diagnostic tests, RapiPlex’s ability to 
multiplex with complex proteomic sig-
natures was key to moving forward, 
says O’Luanaigh. Alere’s Triage platform 
is probably closest to Biosensia’s aims, 
but it has only a single channel with a 
maximum processing capability of four 
assays. That configuration presents lim-
its that compromise on the chemistry, 
affecting additives and buffering. 

Biosensia’s technology is at the pre-
commercialization stage. The plat-
form meets requirements for getting 
CLIA-waived status in the US, but it is 
also applicable to more complicated 
processes that require full regulatory 
approval. The company says its tech-
nology addresses a market estimated 
to total $15 billion with a projected 
compounded annual growth rate of 
4%, as a number of trends converge: an 
aging global population; the increas-
ing incidence of chronic and infectious 
diseases, biotech innovations, and the 
success of current therapies, which 
contribute to the demand for more 
patient monitoring. 

The company is backed by four Irish 
venture capital groups, which control 
64% of shares, as well as angel inves-
tors associated with the VCs. The 
groups are: Atlantic Bridge, ACT Ven-
ture Capital, Street Capital Partners 
and Seroba Life Sciences. While not in 
fund-raising mode, it is looking for fur-
ther partnerships as part of a business 
model to team up with companies, in 
particular those with what O’Luanaigh 
calls ‘unique chemistries,’ that want to 
launch their assays on a POC platform. 
“The market is pushing for POC test-
ing, and what we see most recently is a 
change in proteomics and personalized 
medicine. Instead of trying to detect 
infectious agents, for example, we are 
trying to monitor the body’s signaling 
protein cascade to find unique signa-
tures that indicate current events or 
infection.”      
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