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To: Stem cells laboratory

Subject: Express order 20-11-2025-01
Text: Level 3 car accident, five heavily injured people. We need one left and two right kidneys. Liver, left lung and heart – one of each. Patiens can hold up to standard delivery time of three days. Skin samples for templates were sent along with more specific demands.
Reply:

Ok John, we began warming up cells. Organs will be ready in no-time. 
Does this sound like quote from some sci-fi? Probably yes. But it is not, for this is regular medical order from our future. Future in which humanity unlocked full potential of its own cells. Future in which there is no need for transplantation procedures, because every organ can be growth in dedicated laboratories in matter of days. Imagine how many lives could be saved with such technology. But, as always, we are a few steps behind our future and all of this is still in cradle. 
We can progress towards outlined vision through advance of regenerative medicine (term interchangeable with cell therapy), one of new “emerging sciences”. This one is dealing with stem cells and their use in ways described earlier – forming tissues and organs from them. 

As stem cells are essential for our lives, so will they be in this article. What are they, I hear you asking and I am not going to delay answer any more. Generally said they are cells, from which other types of cells are created in process called differentiation. For simplicity we can divide them to two groups: 
· adult, existing in human body through its entire life, they are creating specialized cells when the need arises

· embryonic, present in early stages of embryonic development, from them all cells, tissues and organs are formed

Only the latter are of greater significance for regenerative medicine, due to two of their defining attributes: pluripotentiality – ability to differentiate into any cell found in human organism, and proliferation – stem cells are capable of diving themselves into two identical stem cells as many times as is desired. Because of that, in simple terms, each time they divide, half can be used for experiments and the other half kept for later. This can be repeated again and again creating nearly infinite source of stem cells. But with each dividing the quality of stem cells is lowering and after few they can’t be used in medicine, instead they become suitable only for scientific research. 
So with the use of right chemical treatment we can force groups of stem cells to build any tissue desired. This tissue then can replace malfunctioning and damaged parts of our own. Few injected stem cells can repair cardiac tissue and many diseases now incurable, like Parkinson’s disease, type 1 diabetes and others may be treatable with stem cells. This sounds easy, but truth is far more complex. While experiencing quick progress, research has soon met problems of two kinds – medical and ethical, which are interwoven with each other. 
Let’s begin with medical ones:
Trouble no. 1: Despite the fact that we are able to create tissues, building organs is different matter entirely. Possible solutions in prospect are to grow organs in different species genetically close to human or to use 3D printers.
Trouble no. 2: Because embryonic stem cells are taken from another human organism, tissue made from them may be rejected by patient’s immune system.
Trouble no. 3: After an implantation, former stem cells can go “rogue” and turn into cancer tumor. Still we can consider living for another several years better option than dying immediately.
Of course there are other minor problems, but these three are currently seen as most alarming.  
The ethical problems are mostly caused by origins of embryonic stem cells. Like the name suggests and was mentioned previously, they are found within five days old embryo and for their extraction embryo must be destroyed. As expected, this has caused disquiet not only among scientists, but politicians, various human rights defenders and religious public too. So it is that in most countries study of stem cell is at least very constricted, if not outright prohibited.
In their effort to solve said difficulties, scientists invented an entirely new stem cell type: induced stem cells. Cells of many sorts can be reprogrammed into induced stem cells and therefore gain characteristics of embryonic stem cells. So they can be used in nearly the same manner and given that they can originate from the patient’s cells, his immune system will have much less difficulty with their implantation. But induced stem cells, though promising, too have downsides. Since reprogramming includes exposure of original cells to many chemicals and outer impacts, after the implantation the chance of induced stem cells turning into cancer is rising exponentially. Also reprogramming is money and time demanding method, what results in slower scientific progress.

And a little summary for clarification: Regenerative medicine is relatively new scientific field with potential to cure currently untreatable diseases. For this it uses embryonic stem cells obtained from human embryos. From these any tissue found within human body can be made with right treatment, which in turn can be used instead of patient’s damaged tissue. Early experiments were going on hearts scarred by heart attack, when first major problems arose. Ethical, concerning the origins of embryonic stem cells, and medical, mainly the rejection of artificially constructed tissue by patient’s immune system. Both were solved by invention of induced stem cells, but they added problems on their own. Foremost of them is exponentially higher probability of cancer occurrence in cured tissue and slower research in comparison to embryonic stem cells. But in the end, are we willing to throw away our conscience for prolongation of our lives? Or on the other side, can we sacrifice those who we hold dear for the sake of our morale?
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