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Bionic Eyes 

 
When you're blind, being able to see even the basics of light, movement and shape can make a 
big difference. Both the Argus II Retinal Prosthesis, currently in FDA trials, and a system being 
developed by Harvard Research Fellow Dr. John Pezaris record basic visual information via 
camera, process it into electronic signals and send it wirelessly to implanted electrodes. The 
Argus II uses electrodes implanted in the eye, which could help people who've lost some of their 
retinal function. Dr. Pezaris' system, still in the early stages of research, would bypass the eyes 
entirely, sending visual data straight to the brain. Both systems will work best with people who 
could once see because their brains will already know how to process the information. "The 
visual brain depends on visual experience to develop normally," Pezaris explained.  
 
Re-Grown Bone 
Since the 1960s, researchers have known about proteins that can prompt bone tissue to grow its 
own patches for missing or damaged parts. Unfortunately, that technology never worked 
perfectly, often growing the wrong type of tissue or growing bone where bone shouldn't be. In 
2005, researchers at UCLA solved the problem, using a specially designed protein capable only 
of triggering growth in specific types of cells. Called UCB-1, the protein is now used to grow 
new bone that can fuse and immobilize sections of vertebrae, relieving severe back pain in some 
patients.  
 

 
Portable Pancreas  
An artificial pancreas, capable of monitoring a person's blood sugar and adjusting the level of 
insulin to meet their body's needs, will likely be on the market within a few short years, said 
Aaron Kowalski, director of strategic research projects at the Juvenile Diabetes Research 
Foundation. Kowalski said the device would initially be a combination of two existing 
technologies: an insulin pump and continuous glucose monitor. The contraption could help 
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insulin-dependent diabetics lead more normal lives and make it easier for them to avoid the 
disfiguring and life-threatening side effects of having too little or too much blood sugar.  
 

 
 
Inhuman Taste 
The tongue can be a powerful tool, but also a highly subjective one, said Dean Neikirk, professor 
of computer and electrical engineering at the University of Texas at Austin. When food 
companies want to create the same flavor every time, they turn to the electronic tongue, a device 
developed by Neikirk and his team to analyze liquids and pick out their exact chemical make-up. 
Neikirk's tongue uses microspheres, tiny sensors that change color when exposed to a specific 
targets, such as certain kinds of sugars. The result is a system that can't replace the person who 
says, "This tastes good!" but can make sure the chemistry of good taste is reliably replicated.  
 

 

 
New Limbs  
Amputees can now use a prosthetic arm the same way they'd use a real one: By the power of 
thought. Developed by Dr. Todd Kuiken of the Rehabilitation Institute of Chicago, the "bionic 
arm" is connected to the brain by healthy motor nerves that used to run into the patient's missing 
limb. These nerves are re-routed to another area of the body, such as the chest, where the nerve 
impulses they carry can be picked up by electrodes in the bionic arm. When the patient decides 
to move her hand, the nerves that would have sent the signal to real hand send it to the prosthetic 
one instead. Now, Dr. Kuiken's team is working on improving the arm, using surviving sensory 
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nerves to communicate the feeling of temperature, vibration and pressure from the bionic arm to 
the patient's brain.  
 

 
Smart Knee  
The knee isn't a part of the body you'd expect to think for itself, but the RHEO, a prosthetic knee 
developed by MIT artificial intelligence researchers Hugh Herr and Ari Wilkenfeld, really does 
have a mind of its own. Earlier electronic knee systems usually had to be programmed by a 
technician when the patient first put them on. The RHEO knee, on the other hand, creates 
realistic, comfortable motion on its own, by learning the way the user walks and by using sensors 
to figure out what kind of terrain they're walking on. The system makes walking with a 
prosthetic leg easier and less exhausting.  
 

 
Wearable Kidney 
For people with failing kidneys, basic necessities of life like removing toxins from the blood and 
keeping fluid levels balanced requires hours hooked up to a dialysis machine the size of a clothes 
dryer. But a new, portable artificial kidney, small and light enough to fit on a belt system, could 
change that. Despite its small size, the automated, wearable artificial kidney (AWAK), designed 
by Martin Roberts and David B.N. Lee of UCLA, actually works better than traditional dialysis 
because it can be used 24 hours a day, seven days a week, just like a real kidney.  
 

 
Artificial Cells  
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Sometimes, when you need to deliver drugs to just the right spot in the body, a pill or an 
injection won't cut the mustard. Daniel Hammer, professor of bioengineering at the University of 
Pennsylvania, has a better method: artificial cells, made from polymers, which can mimic the 
ease with which white blood cells travel through the body. Called c, these fake cells could 
deliver drugs directly where they're needed, making it easier and safer to fight off certain 
diseases, including cancer.  
 

 
Old Man, New Penis  
Erectile dysfunction can take the fun out of a man's life, but Anthony Atala and his team at Wake 
Forest University have come up with a method that could put the spring back in many a guy's, 
uh, step. In 2006, Atala succeeded in growing new corpora cavernosa, the spongy tissue that fills 
with blood during an erection, for male rabbits who'd had theirs removed. The new tissue was 
grown from the rabbits' own cells and, after a month, the bunnies were back to doing what they 
do best.  
 

 
Prosthetics for Your Brain  
Replacing a part of your brain isn't as simple as replacing a limb, but in the future it could be. 
Theodore Berger, a professor at the University of Southern California, created a computer chip 
that could take the place of the hippocampus, a part of the brain which controls short-term 
memory and spatial understanding. Frequently damaged by things like Alzheimer's and strokes, a 
hippocampus implant could help maintain normal function in people who'd otherwise be 
severely disabled. Berger is still testing this implant, but he'd like to see more. He even wrote a 
book, "Toward Replacement Parts for the Brain," in 2005.  
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Puzzling Physics 

Who was Schrödinger, and what happened to his cat? What exactly is string theory and why 
should we care? And what is a singularity anyway? 

Here are some quick and easy refreshers on those confounding but cool topics in modern physics 
that everyone should know about. 

What is relativity? 

"Relativity" refers to two of the most famous theories of physics, both formulated by Albert 
Einstein. In 1905, Einstein published his special theory of relativity, which established the 
ultimate cosmic speed limit: the speed of light, and showed that time can speed up and slow 
down depending on how fast something is moving. 

In 1916, Einstein followed up with a broader vision called the general theory of relativity. This 
idea built on special relativity, and tackled the problem of gravity, completely redefining our 
understanding of gravity as a warping of space-time itself by massive objects.  

General relativity is the most accurate description we have for the movements of galaxies and 
clusters of galaxies across the universe. It also predicts the existence of bizarre objects like black 
holes and the phenomenon of gravitational lensing, where light is bent when it travels through 
curved space-time. For instance, the galaxy cluster Abell 1689 (shown here) is famous for the 
gravitational lensing effect we see. 

 
What is quantum mechanics? 

http://www.space.com/17661-theory-general-relativity.html
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Quantum mechanics is the reigning theory of physics over the realm of the very small: subatomic 
particles. The theory was formulated in the early 1900s, and revolutionized the way scientists 
thought of the ingredients of matter. 

In the quantum world, particles are not billiard balls, but rather buzzing, jumping clouds of 
probability that aren't in one place at one time, and don't travel from point A to point B along a 
single path. Under quantum theory, particles often behave like waves, and are described by 
"wavefunctions" that predict what a particle's properties, such as its location and velocity, are 
likely to be, rather than what they are. 

Some of the wackier ideas in physics, such as the concept of entanglement and the uncertainty 
principle, stem from quantum mechanics. 

 
What is string theory? 

String theory (and its upgraded version, superstring theory), suggests that all subatomic particles 
are not tiny dots, but loops of string akin to rubber bands. The only difference between types of 
particles is the frequency at which the strings vibrate. 

String theory is an attempt to solve the seeming incompatibility of two leading theories of 
physics — quantum mechanics and general relativity — and forge a "theory of everything" that 
can describe the entire universe. 

The theory is difficult to test, though, and requires some adjustments to our current picture of the 
universe, namely that there must be many more dimensions to space-time than the four we know. 
Scientists think it's possible that these hidden dimensions could be curled up so small that we 
don't notice them. 

 
What is a singularity? 

http://www.lifeslittlemysteries.com/2314-quantum-mechanics-explanation.html
http://www.livescience.com/13129-physics-string-theory.html
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A singularity is a point where space-time is infinitely curved. 

Singularities are thought to exist at the centers of black holes, and a singularity is probably how 
the universe started out at the time of the Big Bang. Inside a black hole, for example, all the mass 
of a star is condensed inside a teensy-tiny space, maybe even a single point. 

Current physics theories suggest this point is infinitely dense, though scientists say that's likely a 
product of physics breaking down because of the incongruity of general relativity and quantum 
mechanics. In reality, scientists suspect singularities are incredibly dense, but not infinitely 
dense. 

 
What is the uncertainty principle? 

The uncertainty principle, formulated by German physicist Werner Heisenberg in 1927, is a 
consequence of quantum mechanics. The principle states that there is a limit to how precisely 
both the position and momentum of a particle, such as an electron around an atom, can be 
determined. 

This uncertainty arises from two factors. First, the act of measuring something inevitably 
disturbs that thing, thereby altering its state. Secondly, because the quantum world is not 
concrete, but based on probabilities, there is a deeper, more fundamental limit to the precision 
with which a particle's state can be known. 

 
What is Schrödinger's cat? 

"Schrödinger's cat" is the name of a thought experiment proposed by Austrian physicist Erwin 
Schrödinger in 1935 to describe an uncomfortable truth about quantum mechanics: Some 
properties of particles are not decided until a measurement forces them to choose. 

http://www.livescience.com/23232-smallest-ingredients-universe-physics.html
http://www.livescience.com/18567-wacky-physics-heisenberg-uncertainty-principle.html
http://www.livescience.com/13715-teleportation-schrodingers-cat-quantum-light.html
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The story goes like this: Inside a box is a cat, along with a small amount of a radioactive 
substance. In the space of an hour, there is a 50-percent chance this substance will decay and 
release a poison that would kill the cat, and a 50-percent chance that the substance will not 
decay, and the cat will live. 

According to classical physics, one of those two outcomes occurs inside the box, and becomes 
known to outside observers after they open the box. But in the bizarre world of quantum 
mechanics, the cat is neither dead nor alive until the box is opened and an outside observer 
"measures" the situation. While the box remains closed, the whole system is suspended in a state 
of uncertainty, with the cat both dead and alive. 

The experiment is meant to illustrate the bizarreness of quantum mechanics, which sounds 
ridiculous when extended from particles to macroscopic objects like cats. 

 
What is entanglement? 

Entanglement is one of the most famous predictions of the theory of quantum mechanics. It 
describes the state of two particles that become so linked that, even after being separated by vast 
distances, an action performed on one affects the other. It would be like two die that, when 
rolled, must always show the same number. 

The concept disturbed Albert Einstein so much he dubbed entanglement "spooky action at a 
distance." Yet it's not just a weird prediction, but a phenomenon that's been achieved in 
experiments, such as one in which scientists entangled two tiny diamonds at room temperature 
by beaming laser light at them (green in the image). Scientists even hope to build quantum 
computers someday that take advantage of entangled particles for superfast computing. 

 

http://www.livescience.com/19975-spooky-quantum-entanglement.html
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