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Goal: Point of care test for tuberculosis

• In 2014, TB killed 1.5 million people (1.1 million
HIV-negative and 0.4 million HIV-positive).

• In 2014, 6 million new cases of TB

•TB now ranks alongside HIV as a leading cause
of death worldwide.

•Resistance
– MDR-TB (3.3% of new TB cases and 20% of

previously treated cases have MDR-TB)
– XDR-TB
– TDR-TB

•Burden of latent infection
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Å Tuberculosis is a global disease
Å Current methods for the detection of TB are either time consuming or require expensive

instruments (not point of care) and no rapid tests for diagnosis of active TB are available
ÅWorld market for Tuberculosis diagnosis: more than 1 billion US$
Å HIV and TB is a deadly combination killing the maximum number of people world-wide

due to any infectious diseases

Estimated TB incidence rates, 2014 (WHO, Global tuberculosis report (2015))

Goal: Point of care test for tuberculosis
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Progress beyond state-of-the-art in TB detection

Culture test 
(BACTEC MGIT)

- Gold standard

- Costly
- Needs instrumentation 
and a lab
- Time consuming

Nucleic acid test 
(Cepheid GenXpert)

Lab-based ELISA
(Mycozym)

- Drug resistance
information

- Costly (20 euros)
- Unsuited for tropical, 
TB-endemic countries

Lateral flow tests
Chembio STAT-PAK

- Cheap (1-2 euros)

- Low sensitivity (30-60%)

and specificity (60-90%)
-Blood test, not urine
- No drug resistance 
information

- Cheap (2 euros)

- Sensitivity<60%
- Trained personnel
- No drug resistance
information
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Development of low-cost point-of-care test for 
Tuberculosis Diagnosis 

Photonic transducer: MZI

Ghent University, Belgium

Biofunctionalisation and 
bioanalytical application

ICN2, Barcelona

LIONEX, Germany

Microfluidics

MFCS, Germany

Antigen and antibodies 
for the detection TB (TB 
biomarker)

Integration
TRINEAN, Germany

Silanisation and 
2nd generation of devices

Imec, GermanyPOCKET POCT

Real Samples evaluation 
in Africa and Asia
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Tunable laser

Point of care: The ultimate goal of photonic biosensors  

= A device that can be taken to the patient and operated by 
non-specialists

Å Cheap
Á Disposable

Å Adequate limit of detection

Sensor 
level

Device 
level

Application 
level

SLED/LED

Å Easy to use

Å Operational under a range of conditions

Å Limited/no sample preparation

Testing on 
unprocessed urine
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A point of care photonic transducer

Broad light source + on-chip spectral filter to avoid 
expensive tunable laser

Mach-Zehnder interferometer with isolated arm as 
very sensitive transducer

Silicon nitride waveguides to use 850 nm light for 
reduced water absorption 

Data processing
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Development of low-cost point-of-care test for 
Tuberculosis Diagnosis 

7160 um 

6755 um

Input couplers

Output couplers

Input

direction

Output 
directi

on

Sensors

On-chip spectral filters

Å 750 dies/chip for 
BIOSIN4

Å 150 sensors per 
wafer

Å AWG: 30 channels
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Measurement procedure

The camera captures the output 
from all spectral filter channels

The intensities from 
different channels are 

continuously monitored

The cosine-shape 
corresponds to the 

MZI sensor spectrum

The peak wavelengths are precisely 
extracted through an elaborate 

fitting procedure
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Novel and highly selective TB biomarker developed

High-quality antibodies with KD around 10-8 – 10-9

Novel selective 
antibody cocktail
were developed 
vs Mtb LAM and 

Ag85 complex

Kinetics characterization of one 
monoclonal anti-LAM antibody using APS 

sensors on octet platform
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Preliminary detection of LAM with photonic biosensor

[LAM] Δλ(nm)

250 pg/ml 0.16

500 pg/ml 0.34

1 ng/ml 0.49

50 ng/ml 0.69

1 ɛg/ml 4.89

Å Different concentrations of LAM 
are successfully detected 

Å Successful detection of 250 pg/ml

Å Sufficient Limit of Detection for 
real urine 

Calibration curve

Example of measurement curve
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urine sample

buffer

2nd Antibody 

waste

urine filter

Integrate the silicon
nitride chips directly
in a polymer fluidic
cartridge, while
leaving parts of the
chip exposed for easy
optical access

Microfluidic chip as transfer medium
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No sample 
preparation

Easy to use

Adequate limit of 
detection 

Cheap

Own battery

POCKET POCT
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Towards an industrial process

Funtionalisation 
at wafer level

Packaging of the biochip
Implementation of 
capillary pumps

Spotting of the antibodies
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Conclusion and outlook

ÅPoint-of-care photonic sensor with 

bulk limit of detection of  χz ρπ 2)5
and potential for multiplexing

ÅSuccessful detection of 250 pg/ml 

LAM, a biomarker for TB found in 

urine 

ÅField tests planned in 2017 



LIO Detect®TB -ST:  Active TB
1. Pipet 1 drop or 20 µL of plasma or serum into the sample well.
2. Add 2 drops of diluent buffer from the dropper vial.
3. Wait 20 min. 
4. Read the test result:

Examples of test results, LIODetect®TB-ST (IgG / IgM/ IgA):

Positive means T1 or T2 or both positive. Negative= Only C is positive

positive               positive                    positive                 negative                                         

TESTPROTOCOL:

The T2 band also detects NTM or Atypical 

mycobacterial infections) 

C- control
T1-LiCo4
T2- MAG



LIODROP® -Technology platform

Novel platform for Rapid tests (LIONEX patent filed) which can replace the current
Lateral Flow Technology
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