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Organization: Science Museum of Minnesota

Contact person: Stephanie Long

Contact information: slong@smm.org

General Description

Museum theater

This 50-minute program includes an introduction to the nano-scale science, conversation time for the participants and 2 ten-minute plays that stimulate conversation about the impact the field of nanoscale science may have on our lives. It also gets the audience thinking about how we should respond -- both individually and collectively -- to those potential impacts.  This program was performed at the Science Museum of Minnesota and as an outreach program.   The plays have also been performed individually as part of forums.     

Program Objectives

Big idea:  Nanoscale technology will affect all of us.

Learning goals:

As a result of participating in this program, visitors will:   

1. See the positive and negative impacts that nanoscale technology may have on the environment and the medical field.

2. Discuss and examine of both sides of the argument.

NISE Network Main Messages: 

[    ] 
1. Nanoscale effects occur in many places.  Some are natural, everyday occurrences; others are the result of cutting-edge research.

[ X ]  2. Many materials exhibit startling properties at the nanoscale.

[ X ]  3. Nanotechnology means working at small size scales, manipulating materials to exhibit new properties and create new devices.
[ X ]  4. Nanoscale research is a people story.
[ X ]  5. No one knows what nanoscale research may discover, or how it may be applied.

[ X ]  6. How will nano affect you?
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NOTICE:  You're welcome to alter this program to suit your needs.  In fact, we encourage it!  Change it around, and if you find something that works let us know.  Post your revisions on www.nisenet.org.
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Background Information

Definition of terms

Nano is the scientific term meaning one-billionth (1/1,000,000,000). It comes from a Greek word meaning “dwarf.”

A nanometer is one one-billionth of a meter. One inch equals 25.4 million nanometers. A sheet of paper is about 100,000 nanometers thick. A human hair measures roughly 50,000 to 100,000 nanometers across. Your fingernails grow one nanometer every second.

 (Other units can also be divided by one billion. A single blink of an eye is about one-billionth of a year. An eye blink is to a year what a nanometer is to a yardstick.)

Nanoscale refers to measurements of 1 – 100 nanometers.  A virus is about 70 nm long. A cell membrane is about 9 nm thick. Ten hydrogen atoms are about 1 nm.

At the nanoscale, many common materials exhibit unusual properties, such as remarkably lower resistance to electricity, or faster chemical reactions. 

Nanotechnology is the manipulation of material at the nanoscale to take advantage of these properties. This often means working with individual molecules.

Nanoscience, nanoengineering and other such terms refer to those activities applied to the nanoscale. “Nano,” by itself, is often used as short-hand to refer to any or all of these activities.

Program-specific background

SYNOPSIS: 

SCRIPT ONE:  What happens when two siblings, a scientist and her younger sister, get into a hot debate over the older sister’s new job and nanotechnology’s impact on the environment?  And when the scientist pushes her perspective to include the world of her newborn son, is there a shift? Are they on the same sides, or were they in the first place? The characters grapple with the impacts, both positive and negative, that nanoscale applications could have on the environment.  

SCRIPT TWO:  Two sisters are emptying out their mother’s house, as their mother is now in hospice with terminal cancer. Their mother was open to trying many different forms of treatment, but wasn’t allowed treatment with gold nanoshells, as gold nanoshells were still in the experimental phase. Alice has just found out that she has breast cancer, and hasn’t told her sister yet.

Both scripts can be performed as part of a forum to inspire visitor conversation. The forum also includes a talk by a nanoscale researcher or scientist. The time for the complete forum runs about 90 minutes. For more information, visit www.nisenet.org .
Additional information on nanotechnology and some of the issues it raises can be found by consulting the websites listed in the “Going Further” section.

For a DVD of the film version of the play, please contact Stephanie Long at slong@smm.org, 651-221-2587.
 Materials

PROP LIST “Same Sides”

· 2 chairs

· Small table (microwave stand)

· 2 coffee cups

· Baby monitor

· Cereal box

· Milk carton

PROP List “Let’s Talk About it”

· Accordion file

· “Reports” (papers in accordion file)

· If possible, extra kitchen items (coffee pot, cereals bowls, etc.)
· Cardboard boxes of various sizes

· Old clothes, on hangers if possible

· An accordion file

· "Letters" in the accordion file

· If possible, additional props to indicate "attic" or "basement": extra old books, knick-knacks, furniture, etc.
Set Up

Time:  5 minutes 

Set up props.

Program Delivery

Time: fifty minutes

Each play is 10 minutes long.  The pre- and post-performance dialogues add another 10-15 minutes. The remaining time is for student discussion guided by the actors.  After each play the students first split into groups of two to discuss than the whole group gathered for questions and dialogue.  The total length of the school program is 50 minutes.

The Science Museum of Minnesota also used the plays as part of the forums series that included a separate introduction to Nanoscale technology by researchers, the performances, and then a post-performance discussion. These forums ran about 90 minutes and both students and adults participated.  
Safety: 

No safety hazards.

Procedure and Discussion:

Pre-Show Dialogue

Actor 1: Thanks for joining us today here at ________. What you’re about to see is two ten-minute play developed to spur conversation about the field of nanoscale science.

Now, Nanoscale science involves the manipulation of atoms and molecules to form new structures. We’re now creating products like nature does -  one atom at a time.

Actor 2:  Now, imagine a world without electricity. What couldn’t we do? (Elicit response) 

Actor 1: How about a world without computers?  What couldn’t we do? (Elicit response)  

Actor 2:  Some scientists predict that the field of nanoscale science will impact our lives more than any other prior invention - - more than electricity, more than computers. 

Actor 1: Nanoscale technology will be revolutionary: for the first time in human history, we have the ability to manipulate and build materials from the atom up. 

Actor 2: But what about the consequences? What about the effects that manipulate matter at this scale can have on people and on the environment? 

Actor 1:  And who gets to decide if the possible benefit is worth the risk?

Actor 2: These are the just some questions touched upon in this play. And after the show we’ll ask you what you think about the issues. Please enjoy.  

The First Script 

SAME SIDES

By Stacey Parshall

MAGGIE, early 20’s. College student on summer break. She’s a biology major.

BRENDA, 30-something. A new mom. Scientist, biologist at a new company that is exploring ways nanotechnology can impact pollution control.  

SETTING:  a kitchen.  MAGGIE enters. She’s drowsy. Yawning. Goes to the coffee maker, digs in cupboards, finds coffee and a mug. Doesn’t quite know her way around the kitchen.  Begins to make coffee.  Baby monitor is could also be preset on the counter. MAGGIE turns up volume.  Then proceeds to wait for coffee.  There’s a stack of files on the kitchen table. She sorta thumbs through them.  BRENDA enters. She too is just waking up. 

BRENDA
Mornin’, Mags.

MAGGIE
Morning. (she closes the files)

BRENDA
He’s sleeping. (gives a tired “yeah” sign with her fists. laughs) 

MAGGIE
Yup. I just peeked. 

BRENDA
Thanks.  Did you notice how he holds his little hands? All curled up across his chest? 

MAGGIE 
(grins and nods.)
BRENDA
(Beat) Did you sleep alright? 

MAGGIE 
(eating cereal from a box. She nods.)
BRENDA
Would you like a bowl?

MAGGIE
(She nods ‘no’.)
BRENDA
A spoon, maybe? 

(MAGGIE nods ‘no’.  Goes to the refrigerator and takes out a jug of milk.  Takes off the lid and begins to drink from the jug. BRENDA grabs the milk jug from MAGGIE.)

BRENDA
Whoa!  (takes the jug from her. )
BRENDA
Carl would flip out if he saw you drinking out of the jug like that. 

MAGGIE 
(laughing) Sorry.  Old habit. 

BRENDA
Gross habit. Always has been. But we tried. Between mom and our sisters, we tried to raise you right, but you were always such the little piggy. (laughs)
(MAGGIE makes a face at her, laughing. BRENDA pours some coffee but then freezes. Looks to the baby monitor.)

BRENDA
Shhh. 

MAGGIE
What?  

BRENDA
I thought I heard him moving. 

MAGGIE
Yeah. Baby’s do that, Brenda.  Geez.  (teases) And you’re the smart one in the family. 

(BRENDA moves closer to the monitor, but hears nothing.)

BRENDA
He’s still so little. And my instinct to run in there and make sure he’s totally okay is really…huge. Sometimes overwhelming. I think for the first month of Tyler’s life all we did was stand over him and watch him. 

MAGGIE
Wow.  

BRENDA
Wow what?  Too intense for you? 

MAGGIE
No, man. It’s really beautiful.  You were always a pretty protective big sister, but I had no idea you’d be so maternal.  It’s very cool. 

BRENDA
Thank you. 

MAGGIE
Yeah. You wear it well, sister. 

(BRENDA shrugs, slightly embarrassed.)

MAGGIE
And I thank you for letting me come crash for the summer. I need a break from school. 

BRENDA
I’m glad you’re following in my footsteps. Maggie the future biologist.

MAGGIE
And I’m glad I get to spend time with you guys.

BRENDA
You’re really helping us out, too. With Carl back at work and my new job…

(MAGGIE flips through the files again.)

MAGGIE
How is the new job?  

BRENDA
It’s… gonna be interesting.

MAGGIE
I hear a hesitation….what is this? 

BRENDA
Uhmm…some research I’m reviewing.  For the new job.

MAGGIE
What? (reads closely)  Nanoparticles?  Fullerenes? 

BRENDA  
(nods yes.) Uhm. Hmm. Yeah. 

MAGGIE
Carbon 60? Precision engineered nanoparticles?

BRENDA
Yeah.

MAGGIE
Are you crazy?  I’ve studied this stuff in class.  It’s dangerous!

BRENDA
Hold on—

MAGGIE
No.  It’s nasty stuff!  Do you know that these little nanoparticles are so tiny they can break through… like...the normal blood barriers in our cells and travel to our brains? Where they do serious damage?

BRENDA
In some cases, in some studies, it’s been found that might be possible but—

MAGGIE
But nothing!  When these things go airborne we can…suck them in and not even know it!  It’s happened with fish, like in streams. And with rats—

BRENDA
Wait a min—

MAGGIE
They’ve done tests and this crap could destroy us!

BRENDA
I know about the tests, okay?  Of course I do. 

MAGGIE
Then how can you work for this place?  

BRENDA
I’m a biologist, Maggie. 

MAGGIE
Yeah, and why do you think I wanted to be a biologist?  You used to care about the environment. Geez! I remember getting these long lectures about recycling and how we need to “live green”.  

BRENDA
That’s important—

MAGGIE
What happened to you, then?  They must be paying you some serious cash.

BRENDA
What? 

MAGGIE
There’s like millions or billions of dollars the government is spending on manufacturing and developing nanotechnology, right? So I’m sure you’re gonna be making crazy cash doing this. 

BRENDA
No—

MAGGIE
I mean, I get it. You have a family. A baby. You guys this nice house a block from the river and it all costs. I get it. But to sell out your values—

BRENDA
Wait. That’s enough, Maggie. 

MAGGIE
It’s so sad—

BRENDA
Seriously, Mags!  Stop! 

(pause)

BRENDA
Wow. I forgot.  You are still the queen of overreactions.  (sarcastic) That’s our Mags. 

MAGGIE
That’s not fair—

BRENDA
No, no, no. You had plenty to say and only some of it is right. 

MAGGIE
It’s right here! It’s in your own files. Your own research! 

BRENDA
I know what’s in there! But you just need to relax.

MAGGIE 
(quietly) Dad said you were doing this really important revolutionary work.  If he knew—

BRENDA
(laughing, sarcastically) What? You’re gonna tell on me? My gosh, you’re looking at me like I’m 15 and I stole his car and drove through the neighbor’s lawn.

MAGGIE
You did do that. 

BRENDA
I know. My whole point is that I’m not a child. 

Now. I’m a biologist, a scientist and my new job is really important.  (holds up hand to stop MAGGIE from interrupting) And even though this company manufactures nanoparticles, my job is to help create ways to contain them, before they get into the environment.  I’m part of a team of scientists—

MAGGIE
—pleeese—

BRENDA
—This company is working on their voluntary standards of care. 

MAGGIE
(sarcastically) That’s a great idea.  Let’s let everyone make up their own rules.

BRENDA
There are no federal regulations or laws, so many companies are working to create their own standards or rules. And that’s where I come in. That’s what all that research is about.

MAGGIE
What big company is gonna spend their time and money on actually implementing those kind of standards? They’re probably just gonna pay you to do the research and write some big report that says they have these standards—

BRENDA
Not every multi-billion dollar company is unethical, Maggie!  They don’t set out to deceive the public, their consumers.  In fact, it is in their best interest to set standards or rules. They need public support, and in this day and age, they can’t afford not to pay attention to the outcry. No matter how hysterical—

MAGGIE
I’m not hysterical! 

BRENDA
Really?  

MAGGIE
You said it yourself, I’m not wrong. 

(pause)

BRENDA
Okay. (beat) Not totally. You do have some things right.  

MAGGIE
Like?

BRENDA
Like, yes,  research has been done and shown that there are possible—

MAGGIE
Possible? There has been detrimental impact on fish. , And rats. There are huge concerns about the impact nanoparticles can have on people. What happens to our water system, and does nanotechnology cause more harm than good for pollution control?

BRENDA
Alright, you’re right.  There are many things to be cautious about. And fix. 

MAGGIE
Yeah.

BRENDA
But major changes have already happened. 

MAGGIE
Yeah. More people are getting sick—

BRENDA
No. I’m talking about plenty of developments, already in place. For decades work has been happening on changing things. Look at diesel fuel emissions--new filters using nanoparticles have already been created, and are being installed in new cars. And that’s because nano-research has already been done, and companies rose to the challenge set by the EPA to reduce those emissions. 

MAGGIE
Yes, they lowered the diesel fuel emissions, but increased the nanoparticle emmissions. You call that an improvement?

BRENDA
My point, Maggie, is that -- for more years than most people realize -- research, discovery, creation of solutions, all of this has been going on. (beat) Nobody is so callous to not think about the environment. 

MAGGIE
Right. You actually believe that?

BRENDA
Let it go, Maggie!

MAGGIE
You’re trying to tell me that those big companies, no matter if they have their own care standards, that they created themselves--

BRENDA
Voluntary standards of care—

MAGGIE
—Whatever. When they’re getting the big government money to manufacture these little killers—

BRENDA
—Maggie--

MAGGIE
—they’re gonna care so much about the environment that they’re gonna stop?

BRENDA
No. I’m not saying that at all. Because they won’t. 

MAGGIE
But—

BRENDA
They can’t. And they shouldn’t, because nanotechnology is revolutionary and it can really help our future. 

MAGGIE
At what cost?

BRENDA
That’s the question. That’s the exploration. 

MAGGIE
Man—

BRENDA
—Look.  Nanotechnology can be used to do a lot for the environment. It can treat waste. It can minimize or even possibly eliminate the generation of waste all together. It can be used to clean up existing sites—

MAGGIE
—meanwhile—

BRENDA
—did you know that nanotechnology can make notifiers, like bar codes that can be attached to toxic substances, so that authorities can be alerted when there are dangerous materials in our water or in the soil? It’s all part of prevention. It’s practically necessary at this point. 

(MAGGIE scoffs. BRENDA drinks her coffee.)

(pause)

MAGGIE
What about Tyler?

BRENDA
What?  (she grabs the monitor)  Did you hear something? 

MAGGIE
Yeah.  I heard his little voice say “Mommy, please don’t destroy the environment. I sorta want it around when I grow up.” 

(BRENDA puts the monitor down. )

BRENDA
Maggie!

MAGGIE
Have you even thought about him? And what his world will be like in the future if this environment, what’s left of it, is totally destroyed? Or what about the direct impact it could have on him, huh? What happens when these nanoparticles gets into his system now, when he’s so young? He might not even live long—

BRENDA
Stop!! Just stop it! (beat)  You don’t say things like that? Not here. Not in my home, with him sleeping in the next room! 

(pause) 

MAGGIE
I’m just trying to make you see—

BRENDA
I know what you’re doing. 

MAGGIE 
(tries to apologize) And maybe I went too..

BRENDA
Ya know, I do think about Tyler’s future. Of course I do. How could I not?  (beat) When I was first offered this job, I actually said no. I had the same concerns and reactions as you do. I even went so far to be…insulted by the offer. I thought I had made it really clear to them how I feel about things, the environment and what we should be doing to save it. But then I did think about Tyler and it was because of him I chose to take this job. (beat) The goal is about prevention and the extremely good things nanotechnology can do. And if I can help make that happen, then I am doing what’s best for my son. Or anybody’s son. (pause) I hope you can see that we’re really on the same team. The same side.

MAGGIE
(not convinced)  I don’t know….I mean, that all sounds so very…honorable...but… the risk…I mean who gets to decide what’s worth risking? I mean, I feel comfortable with you making those decisions, but what about other people?  How do we decide if the good outweighs the bad? (The end)

Post-Show Dialogue

Actor 1: Thank you so much! We invite to think about what you’ve just seen, and ask yourself:

Actor 2: Who do you side with, Brenda or Maggie? Why? (Elicit response)  

Actor 1: (Elicit responses for each question)  Why do we have rules or laws? In school, who gets to make the rules? (Teacher, Principal) Why is that? Who gets to decide if the principal is using the right rules? Maggie and Brenda talk about “voluntary standards of care”, which are rules that companies have given themselves regarding nanoscale technology. Who should decide if the company is using the right rules?

How do you feel about the idea of voluntary standards of care? Should these standards of care be monitored? And by whom? (Elicit response)
Actor 2: OK, let’s look into the future. Brenda has now been working at her company for a year after her conversation with Maggie.  After that year, she realizes the following:

Her company’s main product, groundwater pollution clean up through the use of iron nanoparticles, has been doing very well. They have helped clean up many sites that other, conventional methods have not worked for. They have also made a lot of money, and continue to do research on different nanotechnology-enhanced clean-up processes using different materials.

Actor 1: At the same time, the company has been doing less and less to follow their own original voluntary standards they created a year ago.  Brenda sees the positive results from the nanotechnology clean-up process, yet is worried about the fact that her company is no longer following their voluntary standards and the problems that may bring.  

Actor 2: What would you do if you were Brenda? (Elicit response) Thank you for your feedback!

Actor 1:  Now, one of the possible uses for nanoscale technology is the field of medicine. 

Actor 2:  If you have a headache, what medicine or drugs might you take? Gather ideas. How do you take it? Gather ideas. Well, using the example of taking an aspirin – if you take an aspirin, it has to travel to your stomach, be digested, and then the aspirin is released into your blood stream. What happens if you take wayyy too much aspirin? Gather ideas. 

Actor 1:  Exactly - too much aspirin can negatively affect your stomach. There’s the possibility that nanoparticles could be used to help move drugs directly to where they’re needed in your body, lessening the negative impacts on other body parts that don’t need the drugs. 

Actor 2:  Another possible application for nanoparticles is the treatment of cancer. How do we treat cancer now? Gather ideas. One way we treat cancer is through radiation. Can radiation be harmful to the body? Gather ideas. (Make sure hair loss and other symptoms are mentioned) Scientists are trying to figure out how we can treat cancer through the use of nanoparticles. We’ll talk a little about that how process works in the upcoming play.   

Actor 1:  Gold nano-shells, the technology we will be talking about in the play, could make radition a thing of the past.  In other words, people would no longer suffer from the side effects of radiation and other cancer treatments if gold nano-shells work.  Now, these treatments, such as gold nano-shells, are still in the experiment phase, scientists are still testing them - - while we know that aspirin or the use of radiation can have negative effects on the body, we don’t know what the side effects of using nanoparticles as a medical treatment are.  And remember things on the nanoscale behave differently.  Things are always moving on the nanoscale.

Actor 2: Alright, please enjoy our second ten-minute play! It’s about nanoscale science, health and medicine.  This play is about two different sisters than the first play.  After the play, we will want to hear what you and your partner think!
The Second script

LET’S TALK ABOUT IT

By: Richard W Rousseau


We find Alice sifting through boxes.  She has several boxes unpacked and she is looking through more – her search becomes more frantic.

Cynthia enters.

CYNTHIA 
Alice?

(No respone)

Alice!

ALICE
What?

CYNTHIA
We’re supposed to be packing up here.

ALICE
Right.

CYNTHIA
What are you doing?

ALICE

I’m looking for the letters that Mom wrote to the clinic - the ones

about gold nanoshells.

CYNTHIA
Nanoshells.  It’s too late for gold nanoshells.

ALICE
You never know.

CYNTHIA
Alice, she is now in hospice.  She’s not coming back here.  That’s why we’re 
packing up.  All of the options have pretty much been exhausted.  It’s too late for that.

Alice continues unpacking.

CYNTHIA
Alice!

ALICE
Here they are.  I found some of them.

CYNTHIA
OK, so you found them.  What are you going to do with them?

ALICE
I’m (hesitates) I’m going to show them to Mom – 

CYNTHIA
That’s ridiculous! 

ALICE
She was asking about them


CYNTHIA
She’s been asking about a lot of things lately.  Some of which don’t make any sense.

ALICE
I don’t understand the holdup – she volunteered three years ago.

CYNTHIA
Three years ago it might have worked for mom – not anymore.

ALICE
What do you want to do - do you want us to just let her die?

CYNTHIA
We do what we can with what we’ve got.

ALICE
We had gold nanoshells three years ago.

CYNTHIA
No, we didn’t. Gold Nanoshells were still in the experimental stage then...It’s just too late for mom.  Nanoshells are used to treat tumors… 

ALICE
And they are unlike any other treatment.  It really is miraculous.  They’re so small they’re invisible – tiny invisible pieces of silica coated in gold-listen to this (reading) nano-gold shells are injected into the body and the body won’t reject them because gold is nontoxic to the blood stream and so they pass unnoticed - fall through the imperfections surrounding the tumor and collect at it’s core. (Stops reading)There is no knife cutting anything away here – it’s all so completely non-invasive- listen (Reading) – a laser light applied from outside the body penetrates to the core of the tumor and the light absorbed by the nanoshells heats to a point where it burns the tumor away – all so simple.

CYNTHIA
Not really simple – You only see the miracle cure - not the consequences there’s a lot more involved.  

ALICE
Like what?

CYNTHIA
Like the fact that no one knows for certain what happens to the nanoshells 
after they’ve destroyed the tumor.  Are they absorbed by the body?  How are they absorbed?  What happens to the body as a result of their absorption?

ALICE
This is about cancer…

CYNTHIA
Cancer that has gone well beyond the tumor stage – gold nanoshells won’t do any good for mom.

ALICE
But they could have – I don’t understand why she wasn’t allowed to be 
treated.

CYNTHIA
It wasn’t just about her – we don’t know what these nanoshells will do 

ALICE
What difference does it make!

CYNTHIA
It makes a lot of difference – do they get into the environment?  Are they passed from the body?  Are they excreted?  Do they get into the water supply?  Think about mercury, asbestos, lead paint…

ALICE
So what!

CYNTHIA
So what?  We need to run the appropriate experiments first. This whole field of nanoscale science– and I’m not just talking about gold nanoshells here – this huge, enormous revolution that involves the rearrangement of matter – the re-creation of substance - is something that necessitates a little caution.  Did you know everyday latex-everyday latex becomes toxic at the nanoscale.

ALICE
We’re talking about cancer here.

CYNTHIA
We’re talking about life and death.

ALICE
That’s right, we are, that’s exactly what we’re talking about.

CYNTHIA
Alice, I know this is hard . . . .if Mom wants to see the letters that she wrote requesting treatment with nanoshells – that’s fine – but we have to face the reality here.  (resumes packing)

ALICE
(Beat) I honestly think that you are allowing this whole situation to cloud your 
judgment.  There is a lot to be optimistic about.





CYNTHIA
Maybe so.  She did seem a little better yesterday.


ALICE
I’m not just talking about Mom.  I’m talking about the way that you’re dismissing 
technology – the way you refuse to see the promise.

CYNTHIA
The only promise here is that things will be radically different.

ALICE
They are always different.

CYNTHIA
Not like this.  I have been researching the stuff.

ALICE
I’ve done far more research on possible cures for cancer than you.

CYNTHIA
We’ve tried them all.  If they were available – if they weren’t complete lunacy – mom was open to trying them.  I’m talking about research involving nanoscale science – and not just gold nanoshells used for treating tumors – but all of the different types of nanoshells and quantum dots and fullerences and nanotubes – and who knows what else.  They are probably developing another one as we speak.





ALICE
That’s progress.

CYNTHIA
We simply don’t know enough about what we are doing here.  

ALICE
We know how to do it.  We know how to manipulate atoms and induce them to form new structures.

CYNTHIA     And we have a lot of potential applications:  stain resistant pants, energy efficient light bulbs, environmental safeguards, possible cures for cancer . . . 

ALICE
What is wrong with that?

CYNTHIA
There is nothing wrong with that, which is why none of us is asking questions – 
It all seems so positive. At least with the atomic bomb, we knew from the beginning that it was dangerous.

ALICE
This is getting ridiculous!

CYNTHIA
No, it’s not – it only seems ridiculous because you haven’t thought about the consequences..

ALICE
What does the atomic bomb have to do with it?

CYNTHIA
It is the only comparable threat that we have had in our entire evolution.

ALICE
You’re exaggerating.

CYNTHIA
Am I?

ALICE
I think, in truth, that this has more to do with Mom.  The fact that she’s . . . not 
getting better - that she’s in hospice and that she’s not coming home.


CYNTHIA
No.

ALICE
When you get scared – when death can’t be denied – when it becomes your focus, you leap around looking for other things to worry about.

CYNTHIA
I’m not leaping around.


ALICE
Today I drove to five different places before I drove over here – half the time I 
didn’t know why.

CYNTHIA
I know why I’m talking about it.  I’m talking about it because nobody else is. 

ALICE
OK – talk.

CYNTHIA
This is an issue that almost everyone else is ignoring.  In this country – this country that prides itself on free speech – we are choosing distraction over substance.  Did you know I was using sunscreen with nanoparticles in it and I didn’t know it.

ALICE
It’s just sunscreen.

CYNTHIA
You don’t care what you put on your body or in it?

ALICE
It’s just sunscreen.

CYNTHIA    The point is no one told me and I certainly didn’t do the research myself.  How many people have you heard participate in a discussion about this?

ALICE
No one, other than you.

CYNTHIA
Exactly.  That’s my point.  This world is now engaged in manipulating the most elemental aspects of life itself without a dialogue that focuses on the consequences.  Because quite frankly, we are seduced by the possibilities. 

ALICE
Yes, we are all seduced by the possibilities.

CYNTHIA
We need to talk about this.

ALICE
Yes.

CYNTHIA
I mean, let’s look at the consequences – we’ve never dealt with anything like 
this before and so there is no precedent.


ALICE
No – not in the same way.

CYNTHIA
It’s an entirely different paradigm.

ALICE
Right.

CYNTHIA
It’s a block away from “outside the box”.

ALICE
It is.

CYNTHIA
And so above all, we need complete honestly here and like I said, we need to 
talk about it.




ALICE
I’ve got cancer.

CYNTHIA
What?

ALICE
A lump – it showed up on a mammogram – I had an ultrasound – then a needle biopsy – it’s malignant.

CYNTHIA
When?


ALICE
Today.

CYNTHIA
Why didn’t you tell me?

ALICE
I guess I was too busy being seduced by the possibilities.  (end play)

Post-Show Dialogue

Actor 1: Thank you so much! We invite to think about what you’ve just seen, and ask yourself:

Actor 2: Who do you side with, Alice or Cynthia? Why? (Elicit response)  Do you think that Cynthia may change her mind about pursuing the use of gold nanoshells now that she knows her sister Alice also has cancer? (Elicit response)
Actor 1: What would you do in Alice and Cynthia’s situation? (Elicit response) How would you talk about using experimental treatments with your family? (Elicit response)
Actor 2: Do you feel the potential benefits of this treatment outweigh the risks? (Elicit response)

Actor 1: Who should be allowed to make these decisions? (Elicit response)

Actor 1:  Nanoscale science and technology is fascinating! And it’s here! As a public, we need to be knowledgeable and responsible. The more we’re armed with knowledge, the better equipped we’ll be to make the hard decisions that the future may hold. 

Actor 2:  Thanks so much for your time! 
Tips and Troubleshooting: 

NOTICE:  Feel free to alter this program to suit your needs.  If you fin something that works, share it with the rest of the community by posting your revisions on www.nisenet.org.

This show has worked for 5th grade students, but works best for older students and adults.

Common Visitor Questions 

The goal is for visitors to engage in the conversation with each other not the actors.

Going Further… 

Here are some resources you can share with your visitors:

Additional On-line Nanotechnology Resources and Information

Project on Emerging Nanotechnologies:  www.nanotechproject.org/
This joint effort between the Woodrow Wilson Center for Scholars and the Pew Charitable Trusts is one of the leading and most well-respected nanotechnology research projects. The project is “dedicated to helping ensure that as nanotechnologies advance, possible risks are minimized, public and consumer engagement remains strong, and the potential benefits of these new technologies are realized.” Many nanotechnology resources are available through this website, including four inventories listing existing and emerging nanotechnology products.

National Nanotechnology Initiative:  www.nano.gov  

Website of the US National Nanotechnology Initiative, the “federal R&D program established to coordinate the multiagency efforts in nanoscale science, engineering, and technology.”  This is the official website relating to federally funded nanotechnology research program in the US.  

ETC Group’s Nanotechnology Project:  www.etcgroup.org/en/issues/nanotechnology.html

One of the most well-known groups critical of nanotechnology, seeking to investigate its “profound social and environmental risks.”  Many publications are  available through website.  

Small Times: www.smalltimes.com

Small Times is a leading source of “business information and analysis about micro and nanotechnology.” Small Times offers full news coverage through its business trade magazine, daily news Web site and weekly e-mail newsletter.  

Friends of the Earth Nanotechnology Project:  www.foe.org/camps/comm/nanotech/ 

This project aims to catalyze debate on “the serious questions about the health, environmental and social impacts of this powerful new technology.”  Has produced report on risks associated with sunscreens and cosmetics and compiled inventory such existing products (available through site). 

Foresight Nanotech Institute:  www.foresight.org 

Think tank and public interest institute seeking to “ensure the beneficial implementation of nanotechnology.”  

Nanoscience and Nanotechnologies: Opportunities and Uncertainties www.foresight.org

Widely cited report produced by the British Royal Society and Royal Academy of Engineering in 2004. One of the first major attempts to study and address the potential benefits, risks and major issues associated with nanotechnology.  

On-line resources for children

www.nanooze.org/

A website developed by Cornell NanoScale Science and Technology Facility. Try playing some on-line nano games, meet some nanoscientists, and read current articles on nanotechnology.

www.nanozone.org/

Read nanocomics, meet nanoscientists, play on-line nano video games, and print off activities to make or try at home. Developed by Lawrence Hall at UC Berkeley.

www.powerofsmall.org/

An on-line community discussing nanotechnology and its future. Funded by the National Science Foundation and the Department of Energy

www.sciencemuseum.org.uk/antenna/nano/

Britain’s Science Museum site addresses main issues around nanotechnology

www.sciencenewsforkids.org

Current science news for children

Clean Up

Time:  Estimated five minutes.

Return props to appropriate storage space.

Universal Design

This program has been designed to be inclusive of visitors, including visitors of different ages, backgrounds, and different physical and cognitive abilities.  

The following features of the program’s design make it accessible:

 [ X  ] 1. Repeat and reinforce main ideas and concepts

Characters repeat themselves
[ X ] 
2. Provide multiple entry points and multiple ways of engagement

It is a theatre piece so it offers different entry points than other parts of the museum.
[    ]  3. Provide physical and sensory access to all aspects of the 
program


To give an inclusive presentation of this program:

This piece works best in a classroom or theater.
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