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Early Mastitis Causative Pathogens Detection based on Optical Lab-on-Chip Device
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The suggested research specifically addresses the most prevalent health problem in dairy cows
and major problem for the dairy industry worldwide. Our proposed multidisciplinary approach is
based on an innovative combination of new nanomaterials with sensitive, specific and robust
capture probes to build an integrated sensing device for label-free biosensing of the causing
mastitis pathogens. The system will allow sensitive and rapid detection of whole milk samples
quality and safety, outside laboratory boundaries, using a simple and portable device.
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IINN ‘ A
Construction of PSiO2 BM-specific biosensing platform ‘ n‘mn‘ 1
Develop and synthesize the biosensing platform (PSiO2 based optical transducer) modified with vNoe
different biorecognition elements specific for BM pathogens.
Develop sensing schemes for BM pathogens ‘ nwnn‘ 2
Characterization of each biosensor selective and distinctive response for single and multi-analytes vnNo
solutions by monitoring the optical changes in the reflectivity spectrum.
2mv
IINN ‘ A
Continuation - Develop sensing schemes for BM pathogens. ‘ n'mla‘ 1
| ono|
Biosensing performance characterization by using simulated and real milk samples ‘ J'nnla‘ 2
Study the biosensors behavior in terms of sensitivity, response time, robustness upon storage and vnNo
performance at varying environmental conditions. The most promising platform will be identified and
will be further improved. Study and identify the critical parameters that may impede with the
biosensing performance. Finally, study the overall biosensing performances on real milk samples,
while comparing the obtained results to standard analytical techniques.
3mv
IINN ‘ A
Real-time on-site biosensing experiments using a prototype system ‘ J'nm:o‘ 1
Development of a miniaturized array prototype system, “lab-on-chip”, which offers parallel vNo
experiments monitoring for complex sample analysis. A proof-of-concept feasibility-sensing test at
three predefined milk-facility farms.
70T NaX
1mv
Construction of PSiO2 BM-specific biosensing platform: 1.1. Synthesis and biofunctionalization of PSiO2 platforms. 1.2.
Detailed characterization of the sensing platforms and the different biorecognition modifications.




Microfluidics device: 2.1.Incorporate transducers within a microfluidics device.

2 v

Develop sensing schemes for BM pathogens: 3.1.Sensing and biosensing experiments for single predefined target.

3.2.Sensing and biosensing experiments for multiplex targets.

3mv

Biosensing performance characterization by using simulated and real milk samples: 4.1.Detailed characterization of the
different sensing platforms. 4.2.Modifications and improvements. 4.3.Results comparison to laboratory-based

technologies. 4.4.ldentifying the most suitable sensing platform.

Real-time on-site biosensing experiments using a prototype system: 5.1.Integration of the prototype for on-site biosensing.

5.2.Field sensing and biosensing experiments at three sites. 5.3.Modifications and improvements.
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