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Week 1

Why engineer biology?

What makes living matter unique?

How to read a research paper

- unique physics (e.g., continuous detail scaling)
- unique challenges & opportunities (e.g., grow anywhere)
- unique time (e.g., COVID, pace-of-change) 

- 40 years of biotechnology
- biology as nature’s planetary-scale technology 
- biology++ (e.g., electrofermentation) 

- triage at every step
- hunt for #1 declarative claim in Abstract  
- hunt for primary evidence in Figures  

CONCEPT
SKILL



Week 2

Bioengineering for people health

Bioengineering for planet health

How to frame puzzles & discover connections
- Frame Storm
- Future Wheel  

CONCEPT
SKILL

Bioengineering for political health







What do all these examples of 
bioengineers working to help people’s 
health have in common?

HINT — what sorts of things are or seem missing?



https://www.smithsonianmag.com/history/cuyahoga-river-caught-fire-least-dozen-times-no-one-cared-until-1969-180972444/

“The Cuyahoga River Caught Fire at Least a Dozen Times, but No One Cared Until 1969”



BRAINSTORM
FRAMESTORM
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produce an idea or way of solving a problem 
by holding a spontaneous group discussion

“the question you ask frames the answers you get” — Tina Seelig
 

Brainstorm your question (or at least question your question) before you go for solutions & answers

FOR EXAMPLE
“Let’s plan a birthday party for Mary” versus “Let’s plan something that Mary would enjoy” 



Engineering approaches to pollution…

1. Ignore (e.g., dilution solves pollution) 

2a. React (e.g., put out the fire) 
2b. React better, in situ (e.g., buy a fire truck) 
2c. React better, ex situ (e.g., capture fuel & treat) 

3a. Prevent, change environment (e.g., spare-the-air)
3b. Prevent, change system inputs (e.g., unleaded gas)
3c. Prevent, change system (e.g., fridges w/o CFCs)



Engineering approaches to COVID19…

1. Ignore (e.g., ________ ) 

2a. React (e.g., ________ ) 
2b. React better, in situ (e.g., ________ ) 
2c. React better, ex situ (e.g., ________ ) 

3a. Prevent, change environment (e.g., ________ )
3b. Prevent, change system inputs (e.g., ________ )
3c. Prevent, change system (e.g., ________ )



BREAKOUT #1
FRAMESTORM
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Can you change the question re: COVID?
Can you fill in all the blanks?



Engineering approaches to COVID19…

1. Ignore (e.g., pandemic runs its course) 

2a. React (e.g., urgent care, ICUs, ventilators) 
2b. React better, in situ (e.g., diagnostics) 
2c. React better, ex situ (e.g., better PPE, meds) 

3a. Prevent, change environment (e.g., distancing)
3b. Prevent, change system inputs (e.g., vaccine)
3c. Prevent, change system (e.g., germ-line engr.?)

*What would we need to do to make 
all infectious diseases obsolete by 2030?



https://www.nejm.org/doi/full/10.1056/NEJMp1113569

Causes of Death, Boston 1812



Jones DS et al. N Engl J Med 2012;366:2333-2338 (source)

Changes in Causes, 1900 to 2010

https://www.nejm.org/doi/full/10.1056/NEJMp1113569


BREAKOUT #2
FRAMESTORM
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Drawing from today’s reading and what 
you know, what’s missing from the data?

Re: people health, what should 
bioengineers focus on?
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