Biomimetics

I. Matching Nature and Technology
A. Airplane – birds

B. Car – horse

C. House – snail , bee hive

D. Divers ( airtanks, flippers ,dive suit) – shark 

E. Computers, room with filing cabinets – brain

F. Alarm system – dog

G. Dam – beaver

H. Turbine engines, windmill(electricity – water cycle

I. Pyramids – ant mound

J. Telephone- ear drumb
K. Wheels ( 360o)- sundome, sun, moon, earth

L. Circuit board/microchips – leaf miner,  ant responsibilities

M. Military Tank- Armadillo

****  Pictures of each object in random orders will be placed on a blackboard and each team will have to link the technological object its natural counterpart. Biomemetics

I. Discussion
II. Human Immune System  vs. Nanodevices

· Bee Behavior

· Infection ( body defense (cells team up and begin to recognize and then attack cells infected by virus) ( recuperation ( infected cells are rounded up and destroyed).

· Natural defense system of the body remembers the virus and next time the infection occurs, the fighting cells recognize and destroy the infected cells quickly.

· Nanodevices or smart devices that can mimic the behavior of the fighting cells that are smaller than the cell.  These nanodevices could also behave in swarms like bees and the fighting cells.
*** An illustration will be shown to the students that details the communal behavior of the bees and the fighting cells.

III. Cartoon Worksheet
· Students will be given a worksheet with a short statement on smart machines.

· Students will use their creativity and their prior knowledge to create a nanodevice to be used in the near future. This can include biological, electrical, and mechanical nanodevices.

IV. Extension

· Teacher can assign each student to complete an expository story discussing their nanodevice cartoon strip.

Write Up


At Edison Elementary School,  I started the program by giving each student the back of the cartoon sheet to take notes on. 
Then I wrote the word “biomimetics” on the blackboard. I started off a discussion asking the students if they had any idea what the word meant. After a couple of minutes of them guessing, I broke the word into different parts. “Bio” what could that mean? At least one student recognized that it was short for biology. You may have to give them a hint, such as “when you get into high school they don’t call this class science anymore.” Then I put took out “mim,” right off the bat someone said mimic. Finally I asked them if they knew any words that ended in “etics,” after hearing a couple of examples I tried to point out how all of their examples were tied into engineering in one way or the other. To end it up, I had 

Bio – Biology/Natural 
mim – Mimicking
etics – something engineered

I asked my group if they could figure how all of these pieces fit together to give the meaning of the word. To make it as simple as possible, I made it – engineers mimicking nature to make better technology for our lives.

Once we had established the meaning of the word. I asked if they could think of anything we have copied from nature. After a little time passed with blank stares, I gave them an easy example such as birds flying … who do we fly …. And then I had a student fill in the rest. With that example, the students were then encouraged to see if they could think of anything else where nature was duplicated by engineers. We made a whole long list of them on the board under the definition of biomimetics. We had examples like those that follow:

Giraffe – crane

Birds nest – our home/more specifically our beds

Burrowing artic seal home – igloo

Ant hill – pyramid

Intestines – plumbing systems

I thought it was important to write up as many as possible where man could have looked at nature and used it to make a better design. Then I handed out the worksheet (biomimetics matching sheet) and asked the students to try to match up the pictures from nature with the picture of the man made objects. In a couple of places I had to explain what the picture was of i.e. the whale baleen how do they use that to capture their food … net and the anteater how does he get the ants .. by sucking the ants out of the top of the hole … so what’s the answer. After about ten to fifteen minutes, I asked them if we could go through and see how well they did. I gave everyone a chance to give an answer. It provided us with a lot of chuckles and giggles.


Then I tried to switch directions and bring in the nanotechnology angle. I asked them about what they had been taught by Souheil and LaNetra. They were able to give me some of the new vocabulary they have learned and when they hit nanotechnology – I asked them to tell me what that word now means to them. They knew it was new, very small, and important to make things stronger. I mentioned that in medical research they are trying to make the nanosenors they are making work together as a cohesive unit or a community. I then asked the students if they new any animals that worked together or stayed together. One student gave me a school of fish. I asked him how they work together, how do they benefit from all swimming together, or what happens when a bigger fish tries to go after them. After we answered those questions, I asked them what they could tell me about how a group of bees works. We went through all of the benefits they get from living together as well. Then I told them how their immune system in their body works to find the bacteria, recognize it, destroy it, and remember the bacteria in case it gets back into the body.

The front page of the cartoon was handed out. I let them read it and then picked someone to explain it to me. Then I told them to use their imagination to come up with a situations for nanoparticles to save the day in the cartoon strip. In the four frames they needed to have the following:
i) Happy nanoparticles

ii) something causing the nanoparticles a problem

iii) the nanoparticles working together to solve the problem

iv) Happy nanoparticles again

I gave them the rest of the time I was there to complete their drawing. It seemed hard for them to come up with a situation on their own – so you may want to give a couple more problems for them to fix.


As they were packing up to leave they had to tell me what Biomimetics meant and then they headed off to their next class.

Post Test Questions

1. What is the meaning of bio-mim-etics?


a. nature mimicking engineers


b. engineers mimicking nature

c. the art of mimicry

2. Which of the following is an example of biomimtics?


a. birds that fly – airplanes


b. bear in the park – stuffed teddy bears


c. kangaroos - trampolines
3. Give an example of biomimetics.


_______________________________

