
DtM CASE STUDY:

WHY DESIGN?

design that matters
I N N O V AT I O N  F O R  S O C I A L  E N T E R P R I S E

how design plays a crucial role in the development and 
implementation of context-appropriate medical devices for 
the developing world
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PHOTOTHERAPY

THE CURRENT MTTS 
PRODUCT LINE

1. Adjustable parts that can 
easily break

2. Multiple treatment settings 
that can be confusing

3. Industrial aesthetic that 
instills a lack of trust

4. Sharp edges that can injure 
patients and hospital staff

5. Vents that can attract dust 
and bugs.

MTTS: Low Volume Manufacturing in the Developing World

CPAP INFANT WARMER

Established in 2003 as a Vietnamese-American joint venture in Vietnam, Medical Technology Transfer and Services (MTTS) works to fill the increasing 
demand for affordable medical equipment in the developing world.

By utilizing local manufacturing MTTS has become a leading Vietnamese medical device manufacturer, creating some of the most trusted devices in 
the country. To reach this scale MTTS has harnessed local low volume manufacturing techniques, from sheet metal bending to CNC machining. This 
approach to manufacturing has allowed for small production runs, limiting warehousing space needed, and increasing the ability for small product 
improvements. While this approach to manufacturing has allowed for scaling to a local level, it has also placed a limiting factor on the overall design of 
the products, resulting in boxy forms that do not evoke the same product quality of more modern medical devices produced in higher-income countries.

From a cost and engineering standpoint, MTTS’ devices are considered some of the best for the developing world; they take into account environmental 
factors of heat and dust, as well as the difficulty of obtaining consumables in-country. As MTTS has expanded their product reach they have found many 
hospitals and health centers in developing countries show a preference for western medical devices, which are often poorly designed for the context, 
but are trusted by hospital staff due to their first world, modern aesthetic. 
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FIREFLY

THE FIREFLY
DESIGN

1. No adjustable parts limiting 
the number of failure 
points, and limiting human 
error.

2. One treatment setting, 
making it hard to use 
wrong.

3. Comforting first-world 
aesthetic.

4. Little to no hard edges, 
allowing for it to be easily 
wiped down, and preventing 
patient injury.

5. Two-sided lighting 
to ensure constant 
phototherapy.
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Firefly: The Next Generation of MTTS Manufacturing

Realizing this product deficit, MTTS and Design that Matters have partnered to develop context-appropriate medical equipment with first-world usability 
and aesthetic. Through a cross-collaboration, MTTS has shared its invaluable knowledge of the context, while allowing DtM to bring its experience in 
technology development and user research to the forefront of their future generations of products. By utilizing its pool of all-star talent, DtM has been 
able to identify several, new, low-volume manufacturing processes that allow for complex forms in modern materials at a cost that is competitive with 
MTTS’ current production processes.

Firefly phototherapy is the first product of this collaboration. Firefly incorporated MTTS’ experience in medical device design while utilizing the new, 
more modern manufacturing processes that DtM introduced. The resulting product was warmly received in Vietnam and the Philippines, demonstrating 
the power that an improved aesthetic has upon product adoption. During the development of Firefly, MTTS began to better understand these new 
processes and sketched out plans for implementing them in the rest of their product line. 

(continued)DtM CASE STUDY: WHY DESIGN?
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Context Matters: Looking Effective vs. Being Effective in the Developing World

DtM CASE STUDY: WHY DESIGN?

MTTS DEVICES: ARE EFFECTIVEFIRST WORLD DEVICES: LOOK EFFECTIVE

FIREFLY: LOOKS & IS EFFECTIVE

modern aesthetic trusted worldwide
curved, comforting plastic form

PROS

unavailable, expensive consumables
hard to understand settings
designed for air-conditioned rooms
vent holes allow dust and bugs
breaks during power surges

CONS

no consumable parts
sized for local bedding
sealed from dust and bugs
designed for power surges
works in hot climates

PROS

bulky, harsh aesthetic
hard to keep clean

CONS

modern, trusted aesthetic
curved, comforting plastic form
two-sided lighting
focuses on only one infant

LOOKS EFFECTIVE

reduced treatment time
LEDs effective for 5 years
easy to clean
no consumable parts
designed for dust, bugs, heat
hard to use wrong

IS EFFECTIVE

(continued)
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Context Matters: Intended Use vs. Actual Use in the Developing World
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INTENDED USE ACTUAL USE IN A TYPICAL BED 
IN THE DEVELOPING WORLD

INTENDED USE ACTUAL USE IN THE DEVELOPING WORLD HARD TO USE WRONG

FIREFLY ENSURES EFFECTIVE TREATMENT BY HOLDINg A SINgLE INFANT 

PHOTOTHERAPY USE COMPARISON

OVERHEAD PHOTOTHERAPY FIREFLY PHOTOTHERAPY

OVERHEAD PHOTOTHERAPY FIREFLY PHOTOTHERAPY

(continued)

Phototherapy is a simple treatment, but often it is 
administered inappropriately. Detailed instructions for 
use that accompany devices can be easily forgotten 
or ignored. For phototherapy to be effective, it must 
have a light irradiance, which can only be achieved by 
positioning the light directly over a infant at the right 
height. Most overhead devices have adjustable heights 
to allow for different infant beds, but if not positioned 
correctly they do not provide the right treatment.

Even when the light is positioned at the right height, 
phototherapy is still incorrectly administered much of the 
time. Manufacturers advertise phototherapy devices as a 
treatment solution for one infant at a time, and show the 
effectiveness of their device based upon the irradiance 
spread over one infant. Despite this, many hospitals 
attempt to treat many infants at once, which leads to 
ineffective doses of phototherapy for all infants treated.

By integrating the infant bed into the overall product 
design and placing the lights at a non adjustable 
fixed distance, DtM’s Firefly prevents users from 
inappropriately positioning the treatment. To solve 
the tension of maximizing treatment, DtM designed an 
infant bassinet that will only fit one child, preventing 
hospitals from placing more infants in the device. These 
design inputs allow Firefly to always provide proper 
treatment to its patients. 

As with the design of any product, there is a tension between intended use and the way a device is actually used. This is especially evident in resource-
poor settings within the developing world, where users (e.g., healthcare providers) attempt to maximize the potential benefit of their limited resources 
which can compromise treatment effectiveness. In the case of treating of infant jaundice, the tension between intended use and actual use results in the 
frequent provision of ineffective doses of phototherapy to newborns.

BOTTOM LIGHT

TOP LIGHT
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