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Dr. Martine Rothblatt:  Welcome back to Topic G out of H.  We are almost through the agenda 
in the program for our workshop this afternoon.  Under Topic G, we'll be discussing steps for 
implementing geoethical nanotechnology and we have two speakers. Our first is Douglas 
Mulhall, and our second will be James Hughes.  Doug is the author of two tremendously mind-
shaking books. When you read each of these books you tend to go chapter by chapter and your 
jaw just drops further and further with each chapter.  The first one, Our Molecular Future he did 
with Katja Hansen's assistance -- I think vital research assistance -- and the second, The Calcium 
Bomb, she was his coauthor and we're very pleased to have you here with us today. Thank you 
very much.   
 
Doug's book took the original work by Eric Drexler, Max More and Natasha Vita-more and 
others during the 1980s and I would say laid it out in terms that only a journalist could really do.  
It laid it out in terms that were almost like you were reading it on the page of The New York 
Times.  When you turn the pages of Our Molecular Future and The Calcium Bomb it's very 
much like reading our future in our present.  They are just excellently written, well-crafted 
books.  
 
Doug is here to speak with us today on the subject of "The Risk/Benefit Yardsticks Were Just 
Moved…Off the Field: How Technological Convergence Renders Current Risk Assessment 
Models Obsolete, and What to Do About it?"  And that really is the topic in terms of steps for 
implementing geoethical nanotechnology: What do we do about it?  We are not likely to be 
taking the fatalistic approach, because as Frank Tipler just said, were that the case, we would not 
be the people in this room here today.  Given that we are who we are and we are where we are, 
it's appropriate to turn the podium over to Doug Mulhall to tell us what to do about it.  

 
Doug Mulhall:  Thank you.  I have a few thank you's here. First of all to Martine for having the 
temerity to invite me here with this absolutely august group. Also, to Katja Hansen, I want to 
emphasize again is an equal partner in all of this.  And also to Ray Kurzweil, who I have to say 
really inspired me to get myself in all this trouble in the first place. His earlier books were really 
very inspirational in really waking, I think, a lot of us up to what is really going on and how soon 
it is going to be happening. So thank you for that. 
 
I wanted to start off with something from the Sunday Los Angeles Times. The L.A. Times, by the 
way, is vying to become a good national newspaper. This is about enhanced humans. Article 
title: “You're not good enough.”  I just want to read you the first paragraph.  "The next few years, 
your child will come home from school in tears. He'll say, once again, that he is unable to 
compete with the children who are brighter, better behaved, and physically more capable than he 
is, because their parents have bought them technology enhancements and you have not.  What 
would you do?" 
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Very interesting.  From the Financial Times: A review of several books on the post-human 
future: More Than Human, Posthuman Future, Fantastic Voyage, Citizen Cyborg.  A lot of those 
writers are in this room today.  The headline:  "Eternal Life: The Most Dangerous Idea on Earth."  
Just a little sampling of what's going on in the popular media.   
 
Okay, so, I actually cut a lot of my presentation out because it's already been covered by a 
number of people, in terms of the varied risks and possible benefits that we face.  
 
And instead, I decided to cut to the chase with what I concluded some time ago was the number 
one benefit and risk that we face. And again, I was thankful to the previous speakers for already 
taking us to this point, and that point is basically, the biggest benefit and risk, superintelligence, 
will occur in the next 25-35 years and will start evaluating us. Of all of the big risks, I have 
concluded that this is really the biggest one, and also as has been pointed out already, the biggest 
possible benefit.  
 
And I think the reason that I'd like to address this right now is because there is still a disbelief out 
there, generally speaking, in the “community,” whether it is the scientific community or the 
general population who aren't really, even though the films they have seen cover it all, are not 
really aware of how quickly this is moving and how logarithmic this scale really is. So I really 
think that this is what we're looking at because once you have that superintelligence, everything 
changes, our whole perception of everything, and its perception of us.   
 
Now as an example of the possible risk, a lot of you are familiar with this, but in our written 
history, because so little of the information exists, it is really not acknowledged as a big portion 
of human history, and that is the annihilation of aboriginal cultures in both North and South 
America in a very short time, despite the fact that it occurred five or four centuries ago.  Even 
five or four centuries ago, we went into two continents and completely erased a series of 
civilizations. And because we erased them, there is very little written information, and also 
because they had very few written records, to show this magnificent civilization that was there.   
 
Well how did this happen in such a short period? I think you know the title of the book: Guns, 
Germs & Steel.  This is really an extraordinary piece of work because it shows that, really, the 
people who had the weapons and carried unwittingly the diseases with them, but were immune to 
them, and also had new construction capabilities, technologies, were the ones that became 
dominant, and boy, did they become dominant.  Again, they wiped out whole civilizations in a 
matter of a few decades with guns, germs, and steel.  And I might sound boring when I say that, 
but it is really important to understand that literally a quarter of the surface area of the continent 
had all of its populations just taken off the map. 
 
So what are we going to have tomorrow?  As we all know, engineered germs and intelligence are 
going to be the guns, germs, and steel of the future. So are we next?  Are we going to be the next 
Incas?  When this superintelligence suddenly emerges, and nobody is prepared for it except a 
select few, are we going to find the Pisaros and the conquistadors on our doorstep, suddenly our 
leaders being kidnapped and held for ransom, and all of a sudden we find ourselves being held in 
cages just like animals, or perhaps more politely, in ecosystems that are reserved for us while 
other superintelligent beings, whether they are manifestations of us, or artificially intelligent 
machines.  And I want to emphasize this point.  We're not talking here about only artificially 
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intelligent systems, but we're also talking about enhanced humans and variations on both of 
those.   
 
So it won't be a question of the machines taking over from us Homo sapiens.  It'll be a case, 
perhaps, of enhanced Homo sapiens who have enhanced brain power, enhanced physical 
capabilities, along with artificially intelligent machines, and various combinations of all of those, 
taking over from us, as we are in this room here today.  And you just have to look at how some 
cultures are living today to understand this tremendous gap that we already have from the 21st 
century back to basically the stone ages living on this planet today. 
 
What this means is that the Homo sapiens that is in this room today is going to be the lower level 
of intelligence.  And no one has really faced up to that, that everybody in this room today is 
actually going to be on the second tier all of a sudden and there's going to be something or 
someone above us.   I think that we need to have a long conversation about that sometime.  Are 
Homo sapiens going to be second on the rung?  Because it's really nowhere in a lot of the 
literature. There haven't been a lot of books written about it. It's really not been discussed a lot.  
Basically, how do we prepare to be that ourselves?  Because if you've got six billion people on 
the planet, not all of them are suddenly going to elevate to this new level all at once.  
 
“Monkeys designing humans” was not a popular phrase when I first used it, and it probably still 
isn't, but I equated to monkeys designing humans. The reason I used that is because monkeys 
unwittingly contributed the DNA that led to Homo sapiens.   They had no idea that they were 
doing it at the time, and they still don't, and had they known what we were going to do to them, 
they might not have thought it was such a good idea, okay?  The reason this is important is 
because monkeys have not the faintest conceptual capacity to understand how we think, how we 
behave as humans. Well actually, they can emulate and they can relate to us, but they can't do 
many of the upper-level functions that we do.   
 
The reason I'm using that comparison is quite simple. We will be at that same place.  As we are 
now, as Homo sapiens, the chances are very good that we won't have the faintest idea what these 
super-intelligent beings are thinking or how they're doing it, or how they're communicating, or 
what they're doing to us or why.   
 
All right, so that brings in the question, if we are designing something over which really we have 
no control -- we're not going to have any control over it -- it's going to be much smarter than us, 
we won't know how it's thinking, we won't know where it is or why it's doing things to us … is 
there any capacity we have whatsoever to design ethics into those super-intelligent beings?   
 
And why is that so important?  It's so important because if we don't design ethics into them, 
we're going to end up on the garbage pile, because there's a very good chance that it will treat us 
just like we treated the Incas and many animal species today, unwittingly or deliberately. In all of 
our wisdom we have actually - although I do acknowledge and I agree that we have managed to 
survive a lot of our disasters - we still have got a lot of disasters going on. I think we have to 
acknowledge that when we're talking about what type of ethics this superintelligence is going to 
have.   
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The question is how will those super-intelligent beings, that we will have no capacity to 
influence whatsoever, judge us?  I think that there was a presentation made this morning, 
"Unfriendly AI is the most daunting challenge" because if they make up their minds based on our 
performance of what they've seen in our history, they might just say no, sorry, this is not relevant 
any longer. We're getting rid of this one. And that is a big, huge problem.  Especially if you have 
different levels of superintelligence evolving, and what I have heard and seen over the past few 
years, is that that is really what we're looking at.  We're looking at different levels of 
superintelligence evolving, some of it in computers, some of it autonomously, some of it 
attached to the human brain, and so we're not going to just have one level of superintelligence 
above us, but we'll probably have varied levels of superintelligence. Some of them might be 
friendly and some of them might not, and some of the might go to war with each other, let alone 
us. 
 
Imagine they're looking back at us and saying, “What were they thinking?”  Right?  Look at our 
behavior. Again, acknowledging that we haven't done so badly in some areas, but boy, I have to 
say, we are completely stupid in other areas.  The first one I call "oil silliness."  We have had the 
technology for the last 25 years to at least get rid of fossil fuels for a good portion of our 
economy, that being electricity generation and a few other things, and we are very rapidly 
gaining the capacity to replace it in a whole lot of areas such as transportation. 
 
It is absolutely silly from the viewpoint of the outside observer that we have not done this when 
we look at what oil is doing to us, and I need not expound on that. Everybody's aware of the 
pollution problems, but the geopolitical problems of oil are becoming very destructive. And I just 
wanted to, again, give you some examples from a couple of newspapers of the last week because 
you haven't seen nothing yet.   
 
"China Stakes a Claim to Major Access to Oil Around the World."  United States and China are 
starting to go head to head for fossil fuels. And this is going to make Iraq look like a party.  So if 
you look around the world today, we've got Iraq, then in Russia, a semi-dictatorship is being 
propped up by oil.  All the dictatorships in the Middle East are being propped up by oil.  All of 
the human rights violations being supported by democracies in the name of oil. Then the Chinese 
are moving into the Canadian tar sands and are making the Americans very nervous. This is also 
from last week's newspaper: "A New Player in the Sand Box." China is investing majorly in the 
tar sands, which for those of you who don't know, contains more oil than all of Saudi Arabia and 
Iraq put together.  
 
Oil is starting to become even a bigger problem than it's been already, and yet we have the 
technology to avoid this problem. All we would need to do, just for example, is to increase our 
fuel efficiency by about 20% and the Middle East problem would go away, because we wouldn't 
need their oil.  So, this is really silliness that we're engaging in right now, and any super-
intelligent being looking back on it would say, "What were they thinking?" 
 
Mass animal slaughter, very interesting.  We live in these wonderful surroundings and we have 
our wonderful food, but underneath it all is this unbelievable current of mass slaughter that is 
going on, that was very well documented in a recent book called Eternal Treblinka: Our 
Treatment of Animals and the Holocaust, by Charles Patterson]  And it basically catalogues the 
billions and billions of animals that are currently kept under completely inhumane circumstances 



Mulhall -- 5 -- Terasem Foundation 
 
 
unnecessarily in order to feed all of us and also, mostly, to entertain our over-the-top eating 
habits. Here we also have, underneath our sheen of civilization an enormous slaughter of 
wildlife, and not just the slaughter of wildlife, but also an inhumane keeping of wildlife. A super-
intelligent being's going to look back on that and say, "What were they thinking?" 
  
Finally, we have the end of pipe medicine. I don't need to belabor this point either, and that is, 
we have a medical system today, not just in the United States, but also in Europe and beginning 
in other parts of the world, that is a Mr. Fix-It technology. It waits until the problem gets totally 
out of hand, and then begins to bankrupt our economy by making us pay to try and fix it.  We all 
know, and everybody in this room I think has already agreed that is definitely not the way to go, 
and again, it has been explained several times by earlier speakers, that we already have a 
growing capacity to fix a lot of this.  We have the capacity to fix our obesity problem in the 
United States and in a lot of other countries. We have the capacity to do it, we're not doing it.  
So, you know, “what were they thinking?” 
 
Now the reason I bring up these three examples is not that they are the only examples, or that 
they are the top examples, but they're pretty big ones.  And we need to take a crack at showing 
some intelligence about these things right now in order to demonstrate to these superior beings 
that we're creating, that we're actually worthwhile keeping around.  Incrementalism won't do, and 
the reason it won't do is because of the logarithmic scales that Ray Kurzweil has so clearly 
pointed out time and time again, the future is flying at us and before we know it, we're going to 
have to be explaining ourselves to something that is just as smart as we are, or smarter.   
 
I would argue that we need big thinking now. We need to attack the big problems in our society, 
even with the tools that we have at our disposal right now, and I put the challenge out to the 
people in this room, and I will again at the end of this presentation, that we need to get our act 
together and focus on a few selected areas instead of just biting around the edges. 
 
I want to emphasize again here, this is not the Doug Mulhall version of the world as it should be.  
These are only examples of behavior that might make superior intelligence think that we're worth 
keeping around.  The first one: replace oil now.  Why not?  We have the technology to do it, and 
even the emerging technologies that we have today, and I will give you one concrete example 
that we were talking about earlier at one of the breaks, in Silicon Valley, a company by the name 
of Nanosolar has shown proof of concept, and will be rolling out next year, a nanostructured 
solar cell that according to published news reports has at least three major innovations.  
 
The first one is quantum dots that absorb solar energy, including from the infrared spectrum, 
from all directions, not just unidirectional, which makes it incredibly efficient. The second thing 
is it's on a super-thin film that can be rolled up, so no more of these nonsensical big, huge, heavy 
panels that the city of Miami won't approve because you can't put anything on your roof or walls, 
and they have also made it about five times more efficient and cheaper than any solar cell on the 
market today, which makes it cost-effective -- without any subsidies -- with coal-fired and oil-
fired energy.  Now I would think that that would be a pretty sensible approach to help us start get 
rid of oil, at least in the electricity-generating area.   
 
The second one really should be the end one, but I sandwiched it in the middle: replace animal 
protein.  Everybody here knows that we're beginning to grow meat and with artificial processes.  
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We are not going to need to kill billions of animals any more and keep them around the way that 
we've been keeping them around in the conditions that we've been keeping them. This is 
something that could be a real focus.  The technology is here in some areas, and if we'd put some 
investment into it, we could really accelerate it. 
 
And the third thing is fix the very worst diseases.  What are the very worst diseases?  I want to 
talk about this for a second because when we wrote Our Molecular Future, at the end of the 
book we said okay, what are we going to focus on of all these wonderful technologies that we've 
covered?  And we came to the conclusion, and that's why I'm talking about ethics today, what is 
really required is an approach to human welfare that provides the biggest benefit for the most 
people in the shortest period of time. And the reason I believe that we need to do this is because 
of these kinds of headlines about fear mongering, about artificially-enhanced people.  We need to 
provide hope and confidence so people will not get involved in what, for example the United 
States government administration is getting involved right now in terms of getting religion 
involved, and this huge backlash that we're seeing, and it's not just in ecology, but it's in religion 
and all kinds of other areas.   
 
We need to develop a hopeful scenario so that if something screws up, which it inevitably will 
with nanotechnology, we are there first with the solution that has given hope to people so they 
can say okay, well, yes, that was a screwup, but on the other hand, you did save a billion people 
here and we think it's worth the risk. And that's what we need to do. We need to be proactive 
with a big idea right now. 
 
Now, here's where we made a subjective judgment based on about seven years of researching 
this and going into it. The criteria that we use for choosing a big project to focus on, at least to 
look at, was first of all, we looked at what condition occurs in most diseases on the "leading 
causes of death" list?  What condition is associated with symptoms of most major diseases, 
number one being inflammation.   
 
Everybody has seen the headline stories about inflammation in heart disease, inflammation being 
associated with all kinds of things.  Newsweek just came out about this month with a big thing on 
21st Century health. All the magazines do it. And Newsweek has a big section on inflammation 
being associated with just about everything: cancer, diabetes, heart disease, and everything else.   
 
The next one we looked at, rapid cell division, is of course, associated with precancerous 
conditions and basic organ dysfunction.  
 
And the third thing that we looked at is: what is the common denominator to aging?  What does 
everybody have by the age of 70, almost without exception?   
 
The conclusion that we came to when we looked at those three criteria is called calcification. 
Now calcification is known to most people, but what is not known to most people is the 
extraordinary depth and breadth of it.  Almost everyone by the age of 70 has calcification in their 
arteries or their organs or their skin or somewhere in their body.  Now, the reason that 
calcification is so important is that it has long been thought to be a result of disease or a response 
to disease or a part of the body's healing process. However, there's some very interesting things 
about that.  First of all, despite all of our scanning technology and all of our other technologies, 
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we have never, ever been able to spot calcification where it starts in vivo, in the capillaries in the 
body.  It's been out of sight, out of mind.  And then all of a sudden it shows up supposedly later 
when a disease is well developed and we say, ‘oh it must be a response to the disease.’ 
 
Well guess what?  The last three years of research have shown quite clearly that this is not the 
case; that what, in fact, is happening is that basic calcium phosphate crystals, that basically 
compose calcification, first of all cause acute inflammation. They cause an acute immune 
response by the human body.  And most recently, actually a few months ago, a paper was 
published in the journal Circulation Research by a leading group of researchers in London with 
proof that calcium phosphate crystals cause inflammation in heart disease: Proinflammatory 
Activation of Macrophages by Basic Calcium Phosphate Crystals via Protein Kinase C and MAP 
Kinase Pathways, A Vicious Cycle of Inflammation and Arterial Calcification? Circulation 
Research. 2005;96:1248. This just confirmed the findings that have been revealed for years and 
years and years now, for example, in arthritis and other illnesses, where doctors have long know 
that calcification generates this kind of inflammation. 
 
That is very important because inflammation is associated with so many of these illnesses.  Here 
are some examples.  When your dentist is drilling into your dental pulp to do a root canal, 
they've found recently that heart patients actually have heart attacks after their dentists have done 
these root canals. One of the reasons is that they have these dental pulp stones and they're 
comprised of calcium phosphate crystals. And those calcium phosphate crystals are released into 
the bloodstream by this drilling and they provoke heart problems in patients who already have 
heart disease.  
 
Kidney stones are comprised of the same calcium phosphate crystals.  Pitcher's elbow, young 
athletes for example, they all have got this stuff. In bursitis, tendonitis, arthritic conditions, it's all 
the same stuff, calcification.   And then people with wrist injuries, you see it, and up there in the 
top you see calcification of the arteries, that white stuff coming down, and we'll get a better 
picture of that in just a moment.  
 
Okay, here are the impacts of calcification: it provokes acute inflammation, it stimulates rapid 
cell division and, by the way, is one of the only visible markers of both breast cancer and heart 
disease. Micro calcification: Connecticut governor Jodi Rell had a mastectomy earlier this year. 
They didn't find it with a mammogram; they found it by biopsying the calcium deposits in her 
breast.  Why?  Because basic calcium phosphate crystals are not only endotoxic, but they also 
promote rapid cell division.  They also physically block the blood vessels and organs, for 
example.  Calcium phosphate comprises about 20% of all of the plaque in the arteries, the so 
called "hard plaque."  But in density it comprises much, much more, and what most people don't 
know is that it is also in the soft plaque and vulnerable plaque that has been identified as leading 
to heart attacks. And the reason it isn't usually identified as such is this problem that I said 
earlier: we can't see it unless you actually take a tissue sample and specially stain it to show these 
tiny little calcium phosphate crystals.  It hardens the skin and the arteries.  Sclerodermas, aging 
of the skin, that's related to calcification.  And also, of course, it makes joint movement difficult 
because it gets in all of the joints.  So that's basically why it's such nasty stuff. 
 
This is just a definition; calcification is the deposit of calcium phosphate in parts of the body 
where it's not supposed to be.  It is different from the normal, healthy process that builds bone 
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and teeth. I just want to emphasize that. It is a different matrix. It's not very different, but that 
difference is all the difference in the world.  So, less than 1% of the calcium in the body goes 
haywire, and this is enough to cause a lot of trouble, because calcium phosphate is toxic to 
human tissue.  
 
Okay, quickly, the calcification list. I'm not going to read all of this off, but you can see by the 
length of it that it's in all of these illnesses from cataracts to diabetes, gall stones, kidney stones, 
liver cysts, parathyroid disease, prostatitis, sclerodermas, stroke, tendonitis; it's all over the place. 
This is just a physical location showing that it's in all of your systems.   
 
The good news is that we are getting a lot better at finding this stuff.  CT scanners, in the last 18-
24 months, the 16, 32, and 64-slice scanners can, for the first time, actually show the physical 
progress of calcification. We've never been able to do that before. It's the software combined 
with the more accurate hardware that is letting us, actually, for the first time, measure this.  And, 
by the way, there's about a hundred billion dollars a year being spent on x-ray and scanning 
technologies now. 
 
This image is a really nice picture and an example at how we're getting a lot better at seeing this 
stuff.  This is actually a cross-result of an enhanced angiogram and a scan of the carotid artery, 
and you can just see here, that there is all calcification.  When you start to see it there, you can 
start to get an idea of why it is such a problem.  It goes by many other names, and this is why 
people haven't recognized it. Anything from calcified deposits to calcium buildup to calcium 
salts, to crystallization, to dystrophic calcification, micro-calcification, ossification, plaque, 
spurs, and stones.  That's one reason why most people have never heard of calcification, because 
it's described differently in every disease. 
 
Here's an example, and it's interesting because here we have Newsweek and they have this 
beautiful picture here.  I just want to give you a comparison here.  First of all, I'll show this 
illustration in the article to the camera. Now the interesting thing here is here you have this 
extensive calcification that's in the plaque in the arteries. You can see this. It's in all of the 
autopsies that are done on heart patients.  Here we have Newsweek with their authoritative “how 
inflammation causes heart disease”, right?  Where's the calcification?  There's no calcification in 
this diagram whatsoever, even though almost every single heart patient has calcification. So 
again, out of sight out of mind.  
 
A lot of pathogens have been blamed for calcification in heart disease and for heart disease 
generally, but the interesting thing is that every time we try and attack them, we haven't had any 
impact on reducing heart attacks. And you can see, Chlamydia, Herpes, Hepatitis A, all this stuff, 
every time we try and get rid of them, it doesn't seem to have much impact on heart disease.  
Here's the good news.   
 
This study on reversing calcification in heart disease was published in 2004, there has since been 
another study published by the Cleveland Clinic in a journal of urology.   
 
The good news is preliminary studies show that for the first time, researchers have been able to 
reverse coronary artery calcification with a medical treatment.  And this is a huge breakthrough, 
and it happened because some scientists who are working with NASA discovered a tiny 



Mulhall -- 9 -- Terasem Foundation 
 
 
nanoparticle that calcifies, and in the lab they found out how to get rid of it, and it is called 
nanobacteria. And the reason I haven't mentioned the name until now is because it's a completely 
wrong name. They named it in 1992 when they didn't know what it was, and it is not a bacteria, 
and it is not a virus, and it is not a prion, it is some self-replicating particle that does not seem to 
even have enough DNA to replicate in the normal way, and I think that Barry Blumberg has just 
touched on that issue at the end of his lecture, talking about archaea.  
 
It seems as though there is a bunch of self-replicating organisms, shall we call them, out there 
that are extremely primitive that use things like calcium and phosphate that have been around for 
several hundred million years, that can adapt to situations such as in human beings. This one 
does one particular thing.  It creates a rock-hard and toxic calcium phosphate shell that is 
identical to the calcification found in humans, and studies have found these nanobacteria in 
ovarian cancer, in heart disease, in vaccines, in cows, and in many other places where they're not 
supposed to be, and that has just been told also to the FDA in the past few months. They are now 
working very hard at characterizing this particle. There's a big debate over it. Some people say it 
doesn't exist, even though many laboratories around the world have succeeded in culturing it. 
The problem being its DNA has never been sequenced because it doesn't seem to have a full set 
of DNA, even though it self-replicates.  
 
This takes us to the other reason that we investigated this particular item, because it could be at 
the very source of new life forms, and boy, can we ever use nanotechnology to solve this 
problem.  Atomic force microscopes.  Better ways of characterizing calcification. So because 
calcification has this huge impact on humanity, and is the defining characteristic of aging, we 
chose this as our own subjective project to focus on. All we did was to chronicle it. It was the 
scientists who did the work and we're telling the story, and that's where I'm going to stop. 
 


