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Learning Objectives
KIT Students will understand how to make inclusive and hackable healthcare
technologies through hands-on labs that invent health kits to catalyze patient ingenuity.

RELEVANCE / DATA Students will apply health kits to collect, visualize and transform
data into meaningful healthcare information and insights.

IMPACT / COMMUNITIES Students will learn to document and share their solutions to
transform pre-existing communities of patients and users into communities of makers to
manage their own health.

Course Description
The disparities in affordable healthcare technology are a growing part of increasing

healthcare costs in the U.S. and around the world. Students have shown a keen interest
to use their skills in engineering and life science to develop affordable care solutions,
largely in global health settings. This course aims to teach affordable prototyping and
design strategies for health and medicine that can be applied in a) low resource settings,
b) global health, and c) in the American healthcare system. Using Patient-Generated
Data Devices as a learning model, students will design affordable devices that are used
by patients to manage their health. Using Construction Sets for Health as a strategy, we
will allow students to explore the rich diversity of possibilities that can be applied when
patients are empowered to design their own solutions.

The course is a first in class approach at creating new health and wellness technologies
buoyed by a specific set of drivers that we have identified:




The Patient Empowerment Movement led by examples such as Dave deBronkart, the
Quantified Self Community, and online resources such as PatientsLikeMe have
responded with evidence that recipients of health and wellness will not sit idly as
healthcare is “applied” to them.

Emergence of Hardware Apps in health such as ThinkLabs stethoscopes, Adher.io
and CellScope microscopes point to the ubiquity of smartphones as a catalyzing
platform for health.

Consumerization of clinical devices is creating a shorter translational curve for health
technology projects. Companies like FitBit have been successful in deploying
healthcare devices within months of being founded due to their focus on consumer
health.

Availability of medical fabrication is decreasing the costs of digital fabrication tools,
such as 3-D printers, that ensure precision machining in healthcare devices and
affordable, low-power embedded processors, and a community of practice around each
area.

Availability of affordable and reliable sensors that can be used for physiological
measurements by non-biomedical designers has opened the participation of non-
traditional participants in health such as software programmers, the Maker movement,
and environmental installation designers.

These drivers combined with our 4 design tracks create a platform for generating
educational and entrepreneurial outcomes for students in a faster track than traditional
biomedical device design. In each lab, students will participate in a team project in one
of four tracks, supported by lectures. The 4 design tracks are:

e (Casual

* Accessible
* Rural

* Home Care



CHALLENGE TRACKS

Casual

The measure of wellness and performance
health metrics through electronic as well
wetlab trackers.

Accessible

Bridging the gap of wellness (e.g., nutritional
markers), infectious disease (dengue,
malaria), and health status diagnostics
(diabetes, pregnancy) for patients with

disabilities

Rural

< T
Surgery, Trauma and First Aid
The application of Construction Sets for
Health aimed at areas with poor infrastructure
brought out my isolation (rural areas),
poverty, war or natural disaster. Focus on
designing to leverage common problems in
international cases as well as American
healthcare settings to lower the cost of care.

Home Care

The application of health solutions for
monitoring and providing care at home for
populations that include neonates, seniors

and patients with mental illness.

With each design lab, students are assigned on a rotating basis, one of the above tracks so they
can design with different tools and also for different targets.
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Grading policy

Item %
Lab 1, 2, 3A, 3B, 4, 5 kit presentation 30
Lab 2, 3, 4, 5 data presentation 20
Final project and showcase 20
Peer feedback 10
Class participation 20

Kit presentations will be graded on:

1. Identification of core and modifier elements

2. Design language
3. Design for hack
4. Design for diffusion

Data visualization presentations will be graded on:

1. Quantity and quality of data collected

2. Clarity and attractiveness of data presentation

3. Meaningful use of data




