
 

Build a DNA Origami Inspired Structure 
Make a container (out of pasta) that can travel along a zipline and deliver a cargo (candy). 
 

Background Inspiration 

Nanotechnology or nanoscience, is the study of anything at the nanoscale, which means, very,              
very, very tiny. Nano is a really small unit of measurement-- one million times smaller than one                 
millimeter. When objects become that small, they behave differently than when they are big! 

DNA origami is a type of nanotechnology that is studied by scientists. DNA stands for               
“deoxyribonucleic acid’’ and is very small-- only a few nanometers! You have it in every cell in your                  
body and it tells everything about you, like what color your eyes are and how tall you are. Scientists                   
use long and short strands of DNA that help make the shapes into whatever they decide to make! The                   
short strands are called staple strands because they can be used to hold the longer strands together,                 
like how a staple holds two pieces of paper together. It also has special properties-- there are parts                  
that are attracted to one another and parts that repel each other, just like how magnets work.                 
Scientists can take advantage of this property so DNA will self-assemble and fold up into different                
shapes just like origami. 

   
Modified image from: http://openwetware.org/wiki/Biomod/2014/VCCRI/LabBook/Exp3 
 

DNA origami is used for a variety of applications and studies, such as drug delivery. When you are                  
sick, you take medicine until you are better, right? Some illnesses can not be easily reached inside                 
your body and you need to take a lot of medicine to treat it, but too much medicine can cause                    
problems for the other healthy parts of the body. That's where a drug delivery system can help. The                  
medicine will stay inside of the drug delivery system container while it is traveling through healthy                
parts of your body, and will only open and deliver the medicine once it gets to the right place. There                    
are many kinds of drug delivery systems, and DNA origami is just one of them!  

 

Vocabulary 

❖ Nanotechnology - a field of science that studies the behavior of materials at a smaller scale 
(10-9 meters) to create new materials, devices, and medicines to improve the world around us 

❖ Self-assembly - small parts organize themselves to make a larger object using its chemical or 
physical properties 

❖ DNA - deoxyribonucleic acid holds all information for an organism-- the way an organism 
looks, behaves, and how parts of its body work 
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❖ DNA origami -  using the properties of long DNA strands and shorter DNA staple strands to 
program the design and folding of nanoscale objects  

❖ Staple strands - short DNA strands that connect longer pieces of DNA together to hold a 
shape 

❖ Drug delivery - developing nanoscale materials to improve the delivery of medicines 
 

Build Your Own DNA-Inspired Delivery System 

Here are the materials you’ll need: 

   

❖ Different types of pasta 

❖ Pipe cleaners 

❖ Elastic bands 

❖ Paper clips 

❖ Fishing line or string 

❖ “Medicine” - different sized pieces of candy 
 

Tips to Build Your Design 

❖ Make sure you plan out your container so it has a top, sides, and a bottom. 

❖ When you are building, think about how the pipe cleaners act as the long DNA strands, and the 
pasta pieces help form the shape of the structure like the short staple strands. 

❖ Keep your pasta pieces close one another so there aren’t any big gaps so the cargo won’t fall 
out easily. 

❖ Make sure the container can close completely when testing. As a bonus, make a container that 
can open and close automatically! 

 

When You Test Your Design 

❖ Use fishing line to create your zipline so the drug delivery 
container can travel smoothly. 

 

❖ Make sure the zipline begins high and ends low (at an 
angle). It will help if you assign the someone to catch the 
pasta container as it travels down the zipline. 

❖ Test with two different sized “medicines”. Try the larger 
candy first and then the smaller candy. 
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