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Novel, Low-cost Tuberculosis Tests
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Goal: Point of care test for tuberculosis @Pocket

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

e |n 2014, 6 million new cases of TB

e 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

e Burden of latent infection



Goal: Point of care test for tuberculosis

Tuberculosis is a global disease

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
World market for Tuberculosis diagnosis: more than 1 billion US$S

HIV and TB is a deadly combination killing the maximum number of people world-wide
due to any infectious diseases

Do o Io I

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



Progress beyond state-of-the-art in TB detection

Culture test Nucleic acid test Lab-based ELISA Lateral flow tests
(BACTEC MGIT) (Cepheid GenXpert) (Mycozym) Chembio STAT-PAK

[T~

-D i
- Gold standard oTug res.lstance - Cheap (1-2 euros) - Cheap (2 euros)
information
- Costly costly (20 euros) - Sensitivity<60% - Low sel_ws..it.ivity (30-630%)
- Needs instrumentation ] Unsu\i/ted PR - Trained personnel and specificity (60?904)
and a lab TB-endemic counfc)ries’ - No drug resistance ‘Blood test, n.ot orine
- Time consuming information - No drug resistance
information
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Development of low-cost point-of-care test for
Tuberculosis Diagnosis

SEVENTH FRAMEWORK
PROGRAMME

Silanisation and
2nd generation of devices

Ghent University, Belgium POCKET POCT Imec, Germany

Photonic transducer: MZI

Integration

\ TRINEAN, Germany

Biofunctionalisation and /
bioanalytical application

ICNé Barcelona N .F
. Antigen and antibodies _ o e
1 : rj for the detection TB (TB Microfluidics
biomarker) MFCS, Germany
Real Samples evaluation
: LI?NEXY' Gel"many in Africa and Asia
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Point of care: The ultimate goal of photonic biosensors

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

Apﬁg\izro% Limited/no sample preparation
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A Easy to use :

Device I
level :
A Operational under a range of conditions 1

S— |

|

|

— |

A Cheap l

. A Disposable :

Sensor I
level A Adequate limit of detection :
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To detector array

A point of care photonic transducer

Broad

Silicon nitride waveguides to use 850 nm light for
reduced water absorption
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Development of low-cost point-of-care test for
Tuberculosis Diagnosis
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Measurement procedure

. ;T"F_‘E? The camera captures the output
,....:\K_,.‘;"/\’ o from all spectral filter channels
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Novel and highly selective TB biomarker developed

Target Target Lead Lead Candidate C
Selection Validation Identification Optimization Validation \/
C———T

0s

o -

Novel Selective Sesor At SenserE1 SemorCl Semsor O Scn—m—El SesarFl Semu G SamerH)
antibody cocktail Kinetics characterization of one
were developed e s d bt B M remmerieiss - MoONOClonal anti-LAM antibody using APS

i 05131151378 19) 638 b sensors on octet platform

vs Mtb LAM and RS, Sl 2l P

Ag85 complex _ . . _ .

High-quality antibodies with KD around 103- 10~
LIONEXG....
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Preliminary detection of LAM with photonic biosensor

500 pg/mL  OFF
A Different concentrations of LAM ' "4
are successfully detected

A Successful detection of 250 pg/ml

wavelength (2)

A Sufficient Limit of Detection for

real urine 100 2200 s300 sLam 5500 £600 £700 S200
Example of measurement curve

[LAM] AA(nm) e
250 pg/ml | 0.16 - )
500 pg/ml | 0.34 B
1 ng/ml 0.49 )
50 ng/ml 0.69 21 |
Ba  gm | ass T
Kimee LIONEXe..... Calibration curve
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Microfluidic chip as transfer medium

2nd Antibody urine filter

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

waste

microfl,;dic urine sample

ChipShep
@Pocket 12




trinean
@Pocket

POCKET POCT

No sample
preparation

Own battery

Easy to use

Cheap

Adequate limit of
detection

13



Towards an industrial process

Funtionalisation
at wafer level Spotting of the antibodies

Implementation of
capillary pumps
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Conclusion and outlook

A Point-of-care photonic sensor with
bulk limit of detectionof xzp m 2) 5
and potential for multiplexing

A Successful detection of 250 pg/ml
LAM, a biomarker for TB found in
urine

A Field tests planned in 2017
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The T2 band also detects NTM or Atypical

mycobacterial infections)

LIO Detect® TB -ST: Active TB

TESTPROTOCOL: 1. Pipet 1 drop or 20 pL 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

LODetect* LO0etect* HODetect” H00etect*

ToST T8-S ! TB-ST ™57
C- control
T1-LiCo4
T2- MAG
-~ |
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LIODROP® -Technology platform

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

P4-TB 1P4-TB |PA-TB
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