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Infectious Disem

e #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
e Timely recognition is critical
— Meningitis
— Sepsis
— Influenza
— Sexually transmitted diseases
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Undernutrition and infectious diseases are the major causes
of child deaths.

Infectious diseases
in developing countries
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In 2008, about 9 million young children died before their fifth birthday.

- .
Ay !

\
%\

¢
R, .
" P E A

5
Doaths por 1,000 boe bt 2008)

.‘ —ico
| | 2
1 20-M
1 1019 5"
\ -
LS wan
}
< o%
|East Asia Europe & Latin Midde South Asia  Sub-Saharan
& Pacific  Central Asia  American Africa
- & Caribbean  North Africa
.
o
Souree Worasanksamesemses
Disease DlagnOStICS WPy KORERTECH
|V eisasana

Infectious disease diagnostic: Blood culture

e 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
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Design constraints in developing countries

Figure 1 | Diagnostic testing sites with minimal and no laboratory infrastructure. (a) Diagnostic testing site in Cameroon with no laboratory
Infrastructure. Reagents, devices and/or equipment must be able to function at amblent temperature, without electricity, running water or a sterile
environment. Tests should be completed rapidly so that results can be provided to the patient before leaving the site. Photo provided by J-P. Bonn
(BBT Partners, Paris, France). (b) Diagnostic testing site in Uganda with minimal laboratory infrastructure. The site might have running water, has
electricity and has limited equipment, but is at ambient temperature. Photo provided by D. C. Hay Burgess courtesy of the Bill & Melinda Gates
Foundation, Washington, USA.
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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




Appropriate Technologies Y

KORERTECH
#IIFA/YAL

2 20E 90%E RISt Jl=
(technology for the other 90%)

intermediate technology
Dr. Ernst Friedrich Schumacher, 1966

M2 XS ArESHH (small scale, energy efficient)
« FAIGtJ| & 1 (sustainable, locally controlled)
« EZ 0l H2 FE (environmentally sound)

DTHER

A&l DI, D=, 2| =, etc.
- people centered technologies
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Practical Action
http://practicalaction.org
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Transport expertise
Cycle trailers
Animal-drawn carts
Road building
Gravity ropeways
Tuin river crossings

Pecple stories
Road building
Aerial ropeway
Animal-drawn carts
Bicycle ambulances
Gravity ropeways
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Water and sanitation
Farming

Rainwater harvesting

Irrigation

Access to sanitation

People stories

Strategy and research findings

Shelter expertise
Earthquake resistant houses
Maasai houses

Stabilised soil blocks
Brickmaking cooperatives.
Enabling housing standards
Women in construction

People stories

Darfur rural |
Eastern Sudan
Disaster mitigation
Nyamarimbira
Community energy
Vilcanota valley
Animal health
Maasai housing
Arsenic mitigation

Strategy
Research
Knowledge and information
Water and ﬁmlallnn projects oysters
it iy y quidelines for urban
UPQradmg (RGUL)

RGUU workshop

RGUU discussion
Integrated urban housing
development

World Urban Forum

Shelter projects

Improved stoves
Indoor air pollution
Micro-hydro

Solar power

Biogas

Small-scale wind power

People stories

Biogas

Smoke hoods
Microhydro

Improved fuel efficiency
Wind power

Research and strategy
Energy publications
Small-scale hydro power
Smoke, health and household
energy

Energy projects

Smoke and health

Street foods

Urban waste management
Sparknet
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Point of Care Diagnostics HIFp Semctren

* |deal diagnostic test for infectious diseases

Medical need: Rapid point-of-care diagnostics

Rapid turn-around time
Broad-based & accurate
Automated
Growth independent
» reduced biohazard risk
« Sensitive despite prior antibiotic use
Portable
Low cost
User Friendly
e “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 R

measures?”
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Lab-on-a-Chip (LOC)

Lab ona Ch|p }HH KOREATECH
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* A device that performs laboratory functions on a microchip platform for
generation, manipulation, or analysis of (bio)chemical information
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Microfluidics

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

http://www.youtube.com/watch?v=p08 KITKP50
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» 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.)

102 m (1 mm)
-4
Human hair A0 o (L0
10° m (10 um)
Cell {
10% m (1 gm)
{ 107 m (100 nm)
Virus
108 m (10 nm)
10° m (1 nm)
Atom | 1020 m (1 A)

Microfluidic Device Scale

DNA




