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HBI Serves as a Global Hub

Bridging the gap between healthcare & electronic worlds by offering the 

semiconductor biosensor solution for biomedical applications.

2022-11-23

• Enable the quantification and 
digitalization corresponding to charges 
on the biomarkers

Digital Data

• Concurrent detection of 
multiple biomarkers

• Hundreds of sensors per 
biomarker for statistical 
credence

Biological/Clinical Application

• Field-Effect Transistors (FETs)
• Fingertip-size fully integrated 

semiconductor biosensor
• Size and numbers of pixels are scalable
• Good surface-to-volume ratio

Semiconductor Biochip

• Detecting the electrical current changes 
• Different from conventional analog and 

optical based diagnostic approaches

Electrical Changes

Semiconductor Biotechnology

Bioinformatics/Big Data/AI
Precision Medicine / Personalized Medicine



HBI Owns Two Unique FET Biosensors

▪Arrayed FET biosensor
▪ Highly integrated (16,384 sensors)
▪ Higher cost, upto mega-pixels, computing
▪ Multiplex detection

▪ Nanowire FET biosensor (tens of sensors)
▪ Ultra sensitive (fM)
▪ Lower cost, point of needs, on-site testing

*Customized manufacturing processes for optimal results
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Vsd: Source-Drain Voltage

Detection Principle of FET Biosensor

Characteristics of BioFET
• Greater signal-to-noise ratio (highly sensitive)
• Fast measurement capabilities
• Compact or portable instrumentation
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Nucleic acids

◼ LOD: 10-100 fM

◼ TAT: <40 min

◼ Quantitative (0.1 pM- 104 pM)

◼ Profiling, companion diagnosis

Pathogens 

◼ LOD: 5-10 CFU/Rxn

◼ TAT: 1-4 hr

◼ Qualitative

◼ Presence of bacteria, AST

Protein

◼ LOD: 1-10 pg/ml

◼ TAT: 5-15 min

◼ Quantitative (10 -105 pg/mL)

◼ Cancer & Infectious diseases

Performance Summary
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Whole Infection Spectrum of COVID-19 
Diagnosis-ImmunoPanel Sensor (imPS)

SARS-CoV 2 Whole Infection 
Spectrum Blood Detection 

Technique by Arrayed bioFET

High Sensitivity to detect Ab& Ag

Rapid Test Detection
imPS Detection 

https://www.mdvip.com/about-mdvip/blog/igm-and-igg-antibody-tests-covid-19
https://eaglebio.com/wp-content/uploads/2020/07/SARS-CoV-2-whole-course-blood-
detection-technology-%EF%BC%8820200812%EF%BC%89.pdf
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Helios Platform for COVID-19 Assay

Rapid

Sensitive

CLIA-
waived

Cost-
Effective

Respiratory  
Panel

5-15 min

pg/mL level detection

Sample-in-result-outCost/target < 5 USD

IgG/IgM assay

Viral Antigen assay

nAb assay

immunopanel assay (imPS)



Intended use

imPS COVID-19 Assay performed on the imPS Instrument is a rapid 

molecular in vitro diagnostic test utilizing the immunoassay by 

semiconductor-based biosensor technology intended for the 

qualitative detection of specific COVID-19 antigen and antibody in the 

serum or blood from individuals who are suspected of COVID-19 by 

their healthcare provider after onset of symptoms. Results should not be 

used as the sole basis for diagnosis, treatment or other patient 

management decisions.
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Clinical Investigation Using BioBank
Serum Retrospective Sample 

IgG/IgM Assay 

• 5 COVID-19 positive samples

• 5 negative samples 

IgG/IgM Assay

• 30 COVID-19 positive samples

• 75 negative samples 

Antigen Assay

• 30 COVID-19 positive samples

9/16 & 9/17 12/17 &  1/25

Sample types: 
Before 2019 FluA/B infection
COVID-19: Different days after onset 
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NHRI Biobank Application Process

Step 1
Submit proposal to the office of NHRI Biobank
1. Application form
2. Biosample request list

Step 2
1. Administration check up
2. Scientific review

Step 3
Inform the applicant the submit
1. IRB approval form or proof of IRB application
2. Business registration certificate

Step 4
Review by the EGC committee (one month)

Step 5
Inform the applicant of the decision
1. Approved 
2. Need revision
3. Do not agree

Step 6
The applicant needs to submit 
1. IRB approval
2. Sign the agreement form
Biobank starts to prepare the samples for the applicant

IRB
application

✓ Consultant
✓ Biosample integrator
✓ Biosample supplier
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Clinical Investigation Document
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imPS COVID-19 IgG/IgM Assay

Target

IgM

IgG

Sample Detection Diagnosis

Finger-Pricked Whole Blood

5-15 min
*Signal > Cutoff: + 

Singla < Cutoff: -

Negative IgG/IgM

Signal* -

Control +

Positive IgG/IgM

Signal* +

Control +

Serum/blood

Saliva
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imPS COVID-19 Antigen Assay

Target Sample Detection Diagnosis

5-15 min

Negative N protein

Signal* -

Control +

N Protein
Nasal Swab

Nasopharyngeal swab

Positive N protein

Signal* +

Control +

Finger-Pricked Whole Blood

Serum/blood/Saliva

*Signal > Cutoff: + 
Singla < Cutoff: -
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Study Design of Clinical Investigation

imPS Assay Predicate Assay 

Result the 
same

CM Assay 

Accept result

yes

No

Result the 
same as 

predicate

Yes

Accept predicate is right 

Accept imPS is right 
Statistical 
analysis

No

qPCR

ELISA/ Rapid Test

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑟𝑢𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 + 𝑡𝑟𝑢𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑎𝑦
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imPS Serological IgG/IgM Assay by 5 

COVID-19 Positive & 5 Negative Samples 

Sample ID Biobank (qPCR) Rapid Test 
Result

imPS Day after onset 

1 + + + 3

2 + - + 7

3 + + + 6

4 + + + 12

5 + - - (false negative) 1 (Low possibility to have antibody)

6 - - -

7 - - -

8 - - -

9 - - -

10 - - -

imPS for COVID-19 IgG/IgM
Sensitivity=80% 
Specificity=100% 
Accuracy = 90%  



Positive Sample Dilution Test by imPS

Dilution #4 (IgG/IgM)

10X + (IgG/IgM)

100X + (IgG/IgM)

1000X + (IgG)

10000X -

100000X -

imPS assay is more sensitive than rapid test by two orders of magnitude. 

Dilution imPS

10X +

10000X +

100000X +

Rapid Test

16



17

imPS has higher clinical sensitivity than lateral flow (EUA 

approved).

Detection sensitivity of imPS is at least two orders of magnitude 

higher than lateral flow

Summary
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Clinical Performance of imPS IgG/IgM 
Assay (105 Samples)

COVID-19 
Positive Patients

imPS Total

Positive Negative

ELISA Positive* 24 1 25

Negative* 4 76 80

*CM by qPCR

Antibody Assay

Sensitivity: 96 %
Specificity: 95 %
Accuracy= 95.2 %
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Clinical Performance of imPS Antigen 
Assay (30 Samples)

imPS Total

Positive Negative

ELISA Positive* 14 1 (No.9) 15

Negative 0 15 15

*CM by qPCR, patient 4 should be negative

Sensitivity: 93.3 %
Specificity: 100 %
Accuracy: 96.7 %

Antigen Assay
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Whole Spectrum of COVID-19 Diagnosis

https://www.mdvip.com/about-mdvip/blog/igm-and-igg-
antibody-tests-covid-19
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SARS-CoV 2 Whole Infection Spectrum Blood Detection

Characteristics of HBI Platform

5-15 min

pg/mL level detection

Sample-in-result-outCost/target < 5 USD

Sensitivity: 96 %
Specificity: 95 %
Accuracy= 95.2 %

Antigen Assay

Sensitivity: 93.3 %
Specificity: 100 %
Accuracy: 96.7 %

Antibody Assay
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• Dynamic monitoring 
• High sensitivity
• POCT

Cardiovascular Biomarker: 
Troponin I Assay:

• miRNA profiling
• Companion diagnosis
• Big data/AI

Prostate Cancer miRNA Panel: 
Diagnosis and Precision Medicine

• Cytokine: Protein
• Multiplexing

• POCT

Sepsis: Cytokine Panel

• Sepsis assay
• Antibiotic susceptibility testing (AST)
• Minimum inhibitory concentration 

(MIC)
• Phage therapy

Infectious Disease and Microbiomes:

Clinical and Non-Clinical Applications

• Advanced semiconductor process
• Detection of the ultra-low 

concentration of metal ions
• Quality control (QC)

Wafer Manufacturing Material QC:
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Innovation for a healthier future 

Thank you
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