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Abstract:
Today’s healthcare delivery system focuses on late-stage disease di-
agnosis and, as a consequence, results in exceptionally high costs 
with poor outcomes in far too many cases. Recent developments in 
the -omics disciplines are starting to provide promising signatures of 
early disease detection. Likewise, advances in microfluidics, nano-
science, engineering, and artificial intelligence have the potential to 
drastically improve diagnostic systems. The need for rapid identifica-
tion of organ failure after an accident is vital for immediate diagno-
sis, followed by the most relevant medical treatments.

In the quest for fast identification of organ failure, the key is rapid 
and accurate detection of pertinent biomarkers that are facilitated by 
the diagnosis of organ injury, the severity of trauma, and the poten-
tial for complications of hemorrhage. A comprehensive specialized 
treatment of the victim at a trauma care service is crucial within an 
hour of the incident for enhanced survival. At the same time, the 
rapid diagnostics followed by the appropriate therapies are a signifi-
cant driver of healthcare costs. In fact, in the United States, approx-
imately 35 million people are treated every year for trauma injuries 
which translates into one hospitalization every 15 minutes. At an an-
nual cost of $67.3B, trauma is the 3rd most costly medical condition, 
behind heart disease ($90.9B) and cancer ($71.4B). Despite these 
facts, a highly effective point-of-care diagnostic device with analysis 
capabilities that facilitate the treatments is still profoundly absent. 
Our goal is to address this need by designing and implementing a 
highly affective chip-based detection system by integrating a wide 
variety of biomarkers. Using the selected biomarkers: CRP, Myoglo-
bin, Complement 5, HMGB-1, Cystatin-C, N-GAL, L-FABP, Protein 
C, Properdin, D-Dimer, we developed a novel application of a uni-
versal chip-based sensor platform thereby enabling real-time, multi-
plexed, quantitative screening of trauma related biomarker panels 
with polymer based micron size sponge biosensors. Furthermore, the 
quantitative results generated is utilized to train machine learning 
algorithms to facilitate an intuitive and versatile Trauma ScoreCard 
that could effectively be used by the healthcare practitioners. The di-
agnostic tool includes a sensor module involving a single use, credit 
card-sized plastic cartridge employing a sample input port, microflu-
idics module, reagent blisters, biomarker array, waste reservoir, and 
high specificity antibody reagents. 
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