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Challenge: e Scientific Impact:
* The US dairy producers are estinated to lose over $2 ] o | " >=  « Innovative microfluidic biosensing methods integrated with
billion annually.

topological clasgfication will enable in-line somatic cell counting
and paint-of-care high-sengtivity detection of pathogen panel.

» Mastitis can be caused by many different pathogens
through multiple transmssion routes, often being
asynptomatic, 1.e. subclinical mestitis, high SSC
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» The propased approaches can be extended to ather biosensing
applications, leading to significant advancement in developing

M SC low-cost, real-time, high-accuracy big/chemical sensors.
ack to milking.

» Cost-effective, real-time nonitoring of milk quality,
pathogens and cowactivity Is curently unavailable, so
mastitis contral is extrenely difficult.

* GPSlocalization and tracking of cattle nmoverment and disease

propagation dynanics modeling t can be used far pathogen
tracking In general and for confined animals In particular.

Solution:

* Develop cost-effective, cow-level, real-time nonitoring
for SOC pathogens and cowactivity.

» Buld a sustainable cyber-physical systemfor biosecure
dairy famns, which integrates novel sensing, data
processing, Inference, and control approaches

Broader Impact:
 Magtitis contral is of sgnificant economc value, especially
to dairy farms, milk production and mitk proauct
> processing.

* The project provides the U5 dairy farmers withan
integrated low-cost solution for effective contral of cattle
mestitis, directly contnbuting to and inpacting the
sustainability of the dairy industry worldwide.

* The developed technologies are applicable to health care,
not only reducing cost and time for tnage, but also

advancing the curent nodel of patient care by allowing
real time nonitoring of biomarker levels of people.

Key innovations:

 Novel hiosensars for low-cost, cow~side and real-time
somatic cell counting and muttiple causative pathogen
Identification

Predictions

» Pattern recognition processing of hiosensor signals for
much inproved accuracy and speed In bio-event
detection

* The research will provide interdisciplinary training to both
| graduate and undergraduate students. New cross-

Y £ . disciplinary class nodules will be developed based on the
» Cowtracking and mastitis propagation modeling for ethosen transmission dependencies N research findings

pathogen transmssion prediction (different lines represent different 4o ntifying highly risky groups terative computation

probabilities)
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