Partner 21  - The Science of Small
New Skin
Graciela Padua 

Zein is a protein that you find in corn. Zein has been known for a very long time. In fact, it was one of the first proteins that was completely and thoroughly studied back in the early 1900’s.
Narrator

Graciela Padua is a nanotechnologist at the University of Illinois.  Her fascination with the corn protein, zein (pronounced- zeen) goes far beyond its conventional uses. This yellow granular wonder has been used in making biodegradable plastic film for the food industries, for coatings to lock in flavor of nuts or raisins, and for pills in the pharmaceutical industry.  But it is zein’s unique molecular structure that is key.

Graciela Padua
Zein is a unique molecule. Being a storage protein, perhaps, it has a very tightly neat package and structure. And we take advantage of that. Most proteins have shapes that  are not amendable for manipulation. Zein is a material protein that will always respond in the same way-Researcher friendly.

Narrator

In the science of small, Padua likens her activities with zein structures at the nano level to that of building with Lego blocks –  working with spiked surfaces that allow her to build ‘towers’ by combining matter at the molecular level. In nano technology, what we do is we have a substrate, and with special equipment we draw blueprints on a substrate.  So once we have the blue print, we can add the towers on top of them…
Graciela Padua 
We can draw  a blue print of a structure then let the protein stick to the specific points and therefore build up a structure out of the blue print. Many different things  can be made out of this protein.  
Narrator
Scaffolds are one such thing that can be built of zein at the nano level. These promise to provide smooth platforms for the growing of healthy, new skin – a real boon to burn victims and others in post-operative situations.

Graciela Padua 
The first idea was to use it as a skin replacement mostly because zein tends to form layers. So since skin is made out of layers, we thought we have possibilities. Here, it is possible to make layers out of zein therefore cell layers analogous to skin. We get (Zein) to stick to some surfaces and not stick to others.  And that’s how we play with (It). It is a protein that is biodegradable. It’s compatible with cells. It doesn’t hurt or damage or kill the cells. So they are comfortable around it.
We take advantage of a process called self assembly and that’s because our protein has a very distinct size, if you wish.  It is a neatly packed brick-like molecule that has a different size, and that allows it to connect to one another and build different structures.

Narrator

Another zein structure under development at the University of Illinois is the nano-tube. Padua foresees a medical scenario where this structure would carry a drug to targeted, infectious site within the human body with pin-point accuracy.  The benefit?  Only miniscule amounts of medicine, like chemo therapy drugs, would be needed.

Graciela Padua 
Under the right conditions zein can roll up and form tubes or cylinders that can carry compounds inside. There are guiding molecules that will find their way to the… target and once at the target they will stick to the tissues, and then the medicine will be emptied out and delivered to the right place. We think this can be used to transport drugs or other kinds of compounds into the body 

Narrator

But there are challenges working in the nano world due to the very nature of everything being small.  

Graciela Padua 
A speck of dust when you are talking about nano scale is a huge boulder. We use clean rooms to make sure that all the dust is out of our environment so that we can look at the molecules. We’re talking about an instrument that has very high precision a few nanometers in depth. 

Narrator
The University of Illinois team uses the powerful atomic force microscope, a scanning probe that allows researchers to work in a 3-dimensional nano environment.
Graciela Padua 
The possibility to manipulate matter and molecules -  to form a specific outcome. The advent of very fine microscopes and technology that allows us to look at what we are doing it gives us a real power of what can be done. 
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By 2015, the global impact of products where nanotechnology plays a key role will be approximately $1 trillion annually, and will require a highly trained workforce of two million people.
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