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Infectious Disease Diagnostics

• #2 cause of death worldwide
– #1 in developing countries

• Wide number of organ systems 
affected

• Tremendous health economic 
burden

– $1.7 billion in US annually

• Timely recognition is critical
– Meningitis 

– Sepsis 

– Influenza 

– Sexually transmitted diseases 

Disease Diagnostics
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Infectious diseases
in developing countries

Disease Diagnostics

• Inadequate Gold Standard
– Prolonged time to detection (>18 hours)
– Poor detection sensitivity

• Prior antibiotic administration
• Fastidious organisms

– Increased biohazard risk
• Propagation of potentially highly contagious pathogens

– Resource demanding
• Hospital based laboratory

• Conservative management approach
– Unnecessary hospitalizations
– Empiric broad-based IV antibiotics

• Increase drug resistant organisms

Infectious disease diagnostic: Blood culture

Disease Diagnostics
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Design constraints in developing countries

Disease Diagnostics

Design constraints in developing countries

• minimal use of laboratory infrastructure 

(electrical power, clean water, and cold storage)

• battery- or solar-powered

• easy-to-interpret results

• Self-calibration with controls

• single-use, disposable, inexpensive

Table. Characteristics of the ideal diagnostic test – ASSURED

Affordable by those at risk of infection
Sensitive (few false-negatives)
Specific (few false-positives)
User-friendly (simple to perform and requiring minimal training)
Rapid (to enable treatment at first visit) and Robust (does not require refrigerated strorage)
Equipment-free
Delivered to those who need it

Disease Diagnostics
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소외된 90%를 위한 기술
(technology for the other 90%)

intermediate technology
Dr. Ernst Friedrich Schumacher, 1966

•적은 자원을 사용하며 (small scale, energy efficient)
• 유지하기 더 쉽고 (sustainable, locally controlled)
• 환경에 적은 영향 (environmentally sound)

사회 기술, 대안기술, 중간기술, etc.
 people centered technologies

Appropriate Technologies

Appropriate Technologies
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Appropriate Technologies

• Ideal diagnostic test for infectious diseases
– Rapid turn-around time
– Broad-based & accurate
– Automated 
– Growth independent 

• reduced biohazard risk
• Sensitive despite prior antibiotic use

– Portable
– Low cost
– User Friendly

• “Sample-in, Answer-out”
– Answer these questions

• “Does the patient have a bacterial infection?”
• “If so, what is the organism and is it highly contagious?”
• “What should be the initial antibiotic of choice and infection control 

measures?”

Medical need: Rapid point-of-care diagnostics

Point of Care Diagnostics
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LOC

Lab-on-a-Chip (LOC)

Lab on a Chip

• A device that performs laboratory functions on a microchip platform for 
generation, manipulation, or analysis of (bio)chemical information

Lab on a Chip
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Key enabling technology

Emerging technology that allows development of new approaches to 
synthesize, purify, and rapidly screen chemicals, biologicals, and materials 
using integrated, massively parallel miniaturized platforms.

Microfluidics

http://www.youtube.com/watch?v=p08_KlTKP50

Target Species and Samples

• Target species – DNA, Virus, Bacteria, Cell and etc.

• Samples are typically in the form of colloidal suspension

– dispersed bioparticles in liquid media (water, food matrices,

physiological liquids, and etc.) 

10-3 m (1 mm)

10-4 m (100 m)

10-5 m (10 m)

10-6 m (1 m)

10-7 m (100 nm)

10-8 m (10 nm)

10-9 m (1 nm)

10-10 m (1 A)

Human hair

Cell

Virus

DNA

Atom

Microfluidic Device Scale


