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3. Additional Team Members.  

Mingze Chen, Younggeun Park, Katsuo Kurabayashi, Xiaogan Liang 

  

4. Describe the business opportunity.  

Our point-of-care (POC) diagnostic module helps cardiologists who want to 
reduce 60% of unnecessary emergency room (ER) or clinical visits. Limited by 
current lab-based troponin testing protocol, patients with chest pains must visit 
either ER or facilities to confirm his/her heart condition. By providing a remote 
diagnosis platform, cardiologists can reduce 60% of unnecessary ER and 
outpatient visits. Furthermore, the POC platform can accelerate the urgent visit 
decisions within 15 minutes and prevent severe heart diseases.  

5. Describe your technological solution.  

The nanoengineering-enabled rapid POC diagnostics are intended to provide 
warning of changing level of Troponin I biomarker to improve optimal treatment. 
Figure 1 demonstrates the overall schematic of the POC module. The module is 
based on the team’s innovative on-chip colorimetric biosensing technology, 
which strategically combines (a) light interactions with plasmonic gold 
nanoparticles (AuNPs) aggregating upon antigen/antibody binding (b) 
manufacturing of ultralow-noise nanometer-thick two-dimensional 
photodetector channels. Since this is a platform technology, we anticipate a 
broad set of secondary markets based on the settings where it is used as well as 
the disease indication/biomarkers it can detect. For example, screening various 
virus species for future epidemics at a port of entry (air, land, sea), drive-thru test 
center, hospital clinic, dental office, concert hall, military aircraft/ship, etc. where 



timely screening and quarantining virus carriers is extremely critical to prevent 
the aggressive disease transmission.  

 

6. Who is your competition and what are your product differentiators?  

While most POC-authorized products use ELISA colorimetric detection, our 
technology uses nanoengineering-based optoelectronics. Our technology 
demonstrates 10-fold higher sensitivity compared to commercial ELISA assays. 
Furthermore, single assay cost of the currently available ELISA is $400 – 500. 
Owing to the optoelectronic system characteristics, our platform can be priced 
below $100. Furthermore, we anticipate a reusable assay platform composed of 
primary machine and disposable AuNPs-based chips. It can further reduce the 
cost of single assay and enable regular health monitoring. 

 

7. Describe the Market Opportunity. [Optional Section]  

United States High-Sensitivity Troponin Market size was valued at USD 557.05 
Million in 2020 (Fig. 2) and is projected to reach USD 1190 Million by 2028, 
growing at a compound annual growth rate (CAGR) of 10.04% from 2021 to 2028. 
According to the American Heart Association around 2,300 Americans die of 
cardiovascular disease each day. The high sensitivity Troponin helps in 
monitoring the prognosis of certain condition with greater accuracy and 
providing the most effective treatment to the patients Therefore, with the 
growing concerns regarding cardiovascular disorders, the market is expected to 
grow over the forecast period. Furthermore, since our POC module is a platform 
technology, our goal is to expand our module into a broad set of secondary 
markets based on the settings where the disease indication/biomarkers can be 
detected by the module. Total POC testing market size was valued at USD 23 
Billion in 2020. And the POC market is projected to reach USD 43.5 Billion by 2026 
with CAGR of 11.9%. 

 

8. Describe the Team. [Optional Section]  

Under the National Science Foundation (NSF) CBET RAPID program, the 
University of Michigan team has developed a smartphone-connected handheld 
point-of-care (POC) diagnostic module for detecting viral infections, cancer 
biomarkers, sepsis biomarkers, metabolites, and proinflammatory proteins. The 
team has developed an alpha prototype of the portable biosensor module and 
proved the concept of the technology with scientific data. Through the I-Corps 
program, we have completed 100+ customer discovery interviews to identify 
applications with the strongest need and aligned the prototype for the user 
setting and demonstrate strategically advantageous assay metrics (sensitivity, 
selectivity, accuracy, rapidness, portability, user friendliness, cost, etc.). 



9. Describe any traction. [Optional Section]  

Our research group has worked on various biomarker detection and proved the 
outstanding capabilities using nanoengineering-based platforms. We have 
recently published three papers including cytokine, D-lactate enzyme, CitH3 
sepsis biomarkers detection. In addition, our team successfully completed NSF 
national I-CORP program after accomplishing 100+ customer discovery 
interviews and developed a robust business model canvas. (Fig. 3) Now, we are 
developing the beta prototyping by integrating optoelectronic components and 
nanofabricated devices into single printed circuit board (PCB).  

Figures and Additional Information 

 
Figure 1: Schematic diagram of our POC module 

 
Figure 2: The POC testing, cardiac biomarkers, and troponin testing market size. 

 
Figure 3: Business Model Canvas. 

Total Point of Care (POC) Testing Market
: USD 23 Billion

Total Cardiac Markers Testing Market
: USD 2.99 Billion

Total Troponin Testing Market
: USD 557 Million

CDMO

University Hospital 
Research Group

ACC (American College of 
Cardiology)

CRO (Contract Research 
Organization)

American Heart 
Association

Publish paper & clinical 
results

Attend medical device 
trade show

Host panel discussions 
with key influencers

Develop beta prototype

Arrange clinical trial

Apply for patent (IP)

Testing facility and 
capabilities

Publication and Patents

Develop Reimbursement 
Process

Reduce unnecessary 
outpatient visit by 60%

Reduce unnecessary ER 
visit by 60%

Enable home-clinic 
environment

Enable self-testing

Enable troponin test before 
admitted to the ER

Attend conferences and 
trade shows ($5k)

Host panel discussion 
(ACC)

Share test results API with 
healthcare providers

Share clinical trial results

Make broacher for heart 
association 

Collaborator hospital 
research groups

Medical device distributor

Primary Care Physicians

Patients with High-Risk 
group

Patients with Heart-attack 
History

Cardiologist Physicians

Big Medical Device Tech 
companies

Initial Production Cost (in US) Electronics and H/W development

Clinical trials (CRO) $5M

Hardware sales: Primary machine Hardware sales: Consumables

Software sales: Test results API


