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ABSTRACT:
India had lost many of its eminent personalities at considerably young age to diseases that did not have a cure in those days. These days we have medicines for many diseases. If those great personalities could some how be preserved till now, we could have saved them by treating them with latest technology. This paper deals with a technology that can preserve people for 33000 years after their death named cryogens. We also discuss about a technology that has the capability to treat these people some day: the nanotechnology. Thus cryogenics is a prerequisite for effective utilization of nanotechnology. The patients can thus be preserved until nanotechnology is properly developed and then treated.

Cryonics (often mistakenly called "cryogenics") is the practice of cryopreserving humans or animals that can no longer be sustained by contemporary medicine until resuscitation may be possible in the future. The process is not currently reversible, and by law can only be performed on humans after legal death in anticipation that the early stages of clinical death may be reversible in the future. Some scientists believe that future medicine will enable molecular-
level repair and regeneration of damaged tissues and organs decades or centuries in the future. Disease and aging are also assumed to be reversible.

The central premise of cryonics is that memory, personality, and identities are stored in the structure and chemistry of the brain. While this view is widely accepted in medicine, and brain activity is known to stop and later resume under certain conditions, it is not generally accepted that current methods preserve the brain well enough to permit revival in the future. 
Cryonics advocates point to studies showing that high concentrations of 
cryoprotectant circulated through the brain before cooling can mostly prevent freezing injury, preserving the fine cell structures of the brain in which memory and identity presumably reside.

History

Benjamin Franklin suggested in a famous 1773 letter that it might be possible to preserve human life in a suspended state for centuries. However the modern era of cryonics began in 1962 when Michigan college physics teacher Robert Ettinger proposed in a privately published book, “The Prospect of Immortality”, that freezing people may be a way to reach future medical technology. Even though freezing a person is apparently fatal, Ettinger argued that what appears to be fatal today may be reversible in the future. He applied the same argument to the process of dying itself, saying that the early stages of clinical death may be reversible in the future. Combining these two ideas, he suggested that freezing recently deceased people might be a way to save lives.

PROCEDURE:Cryonicists try to minimize ischemic and reperfusion injury by beginning cardio-pulmonary support (much like CPR) and cooling as soon as possible after pronouncement of death. Anti-clotting agents like heparin and antioxidants may be administered. 
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Figure 1 alcor operation theater

The very first thing we do is surface cooling with water ice. The second thing we do is cardiopulmonary support, not for the purposes of resuscitation but simply for circulation of the blood and oxygen support. The reason for this is we need to inject a series of self-stabilising medications – 14 – which reduce the damage that comes with a stopped heart.

The patient is then taken to a local funeral home for a blood washout, a procedure which replaces the blood with an organ preservation solution. It protects the organs for anywhere from 24 to 48 hours and that allows us enough time to get them here for the cryo-protection phase, which is the second most important step in the process.

In the early days of cryonics, patients were simply injected with a glycerol-based solution and placed in a bath of liquid nitrogen and stored at minus 196 degrees Celsius – the temperature at which biological functions and cellular degradation stop completely.

However, scientists working in this field are now using different chemical solutions which prevent the ice crystal damage that the glycerol solution causes – and which many say prevents reanimation from ever occurring, the damage to cells and structure being too great. If a patient chooses to have only their head preserved, the technique is very different from full body preservation. The latter requires the ribs to be cracked open and fluid pumped in through the heart to circulate through the veins right around the body. For a neuro preservation, a different type of liquid is used and after amputation, the head is placed in this box where tubes are attached to the [image: image11.wmf] 

carotid arteries and jugular veins and the ‘cryo-protectant’ forced through with mechanical pumps. Both procedures can take up to 11 hours,a very long time indeed,and are very risky to handle too. 
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Figure 2 A cryopreserved body
If only the head is being saved, the patient will have left instructions as to what to do with the body. Typically it’s cremated and the ashes are returned to the family.

Below we outline the major procedures used to place a patient into cryonic suspension. There are four main steps:

I) Stabilize, cool, and transport the patient.

II) Perfuse the patient with cryoprotective solutions.

III) Lower the patient's temperature to -79[image: image3.png]
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IV) Lower the patient's temperature to -196[image: image4.png]
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Figure 3:cryonists at work

Step I

Follow these guidelines when the patient is pronounced dead:

Maintain blood flow and respiration of the patient (with caution).

Cool the patient by surrounding with ice bags, especially the head

Inject 500 IU/kg of heparin.

Use sterile technique if possible.

This procedure should be performed in conjunction with a physician, nurse, or paramedic.

1) At the time of death maintain blood flow (using sternal compression) and oxygenation (using a bag resuscitator or other positive pressure device) to limit ischemic injury. Administer the oxygen through a facemask, or preferably an endotracheal tube. Avoid mouth-to-mouth resuscitation, because of the danger of infection. Do cardiopulmonary resuscitation manually until a mechanical heart-lung resuscitator (with 100% O2) can be employed.

Note: The chest compression rate affects haemodynamics, and it has been recommended that one apply 120 compressions/minute and 12 breaths/minute (Circulation 74:63, 1986). CPR (cardiopulmonary resuscitation) predisposes the patient to gastric insufflations due to the unprotected airway. Thus while using CPR it is advisable to intersperse abdominal compressions. It should be noted that chest compressions may not be efficient enough to maintain adequate blood flow. A thoracotomy can be performed to expose the heart, which can be pumped manually.

2) Establish venous cannulation in the forearm, employ a 3-way stopcock and tape securely, before the time of death if possible, for the administration of pharmacological agents. Keep the pathway open until death using normal saline. 

Upon death, administer heparin: 500 IU/kg.

3) Place the patient on a cooling blanket, if available, and circulate coolant. Surround the patient with Ziploc ice bags, paying particular attention to cooling the head. Lower the body temperature toward 0[image: image5.png]
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4) Insert thermocouple probes in the esophagus and in the rectum, and monitor temperature throughout the protocol.

5) Tape the eyelids closed to prevent dehydration.

6) Inject 300 mg Tagamet (cimetidine HCl), or administer 20 ml Maalox through a gastric tube, to prevent HCl production by the gastro-intestinal tract.

7) When suitable, use a Foley catheter to drain the bladder.

8) While continuing to apply CPR, transport the patient to the facility where the patient will be prepared for bypass, perfusion, and extra corporeal oxygenation. The sooner the patient is on bypass the better, due to superior cooling and oxygenation..
Step II

This perfusion step should be performed with the guidance of a surgeon, perfusionist, and medical  technician.

Expose and cannulate the carotid artery and jugular vein. Secure the cannulas and attach them to the tubing of the bypass circuit.

Alternatively, one can use the femoral approach. Expose and cannulate the femoral vein and artery. Secure the cannulas and attach them to the tubing of the bypass circuit. The cannula in the femoral vein should be pushed up toward the right atrium of the heart.

Figure 3:  Tackling the heart. Arterial and venous pressure should be monitored throughout perfusion to limit edema. 

Femora.

Figure 4:cryogenic equipment

l artery. These catheters should be coupled to pressure sensors. Monitor pH, O2, CO2, and cryoprotectant concentration by using a refractometer.




The reservoir should initially contain ice-cold cryoprotective; solution. Begin total body washout and replace the blood with 4 to 6 liters of cryoprotective solution (one blood volume or 5 L / 70 kg). Discard the venous effluent into containers holding Clorox bleach.

After perfusion is complete, decannulate and suture the surgical wounds.

Step III

We have to place thermocouples on the surface of the skin, in the esophagus and rectum. Cool the patient in an insulated chest using dry ice. Monitor the patient's temperature and freeze gradually. Temperature lowering should

Ideally be between 0.01 and 0.1 degrees C per minute, with slower [image: image12.png]' PARIRKARANO8



preferred especially after the patient has solidified.
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Figure 5:patient shifted into a    container.

Step IV

Place the patient in a container, and suspend the container above the (low) level of liquid nitrogen in a dewar, to begin vapor phase cooling to -196[image: image6.png]


C. Cooling should continue slowly at about 0.01[image: image7.png]


C per minute if possible. Rapid cooling may cause stress fractures. 
DDDDAMAGE FROM ICE FORMATION AND ISCHEMIA
The freezing process creates ice crystals, which some scientists have claimed damage cells and cellular structures so as to render any future repair impossible. Cryonicists have long argued, however, that the extent of this damage was greatly exaggerated by the critics, presuming that some reasonable attempt is made to perfuse the body with cryoprotectant chemicals (traditionally glycerol) that inhibit ice crystal formation.

SOLUTION TO THIS PROBLEM:

Vitrification preserves tissue in a glassy rather than frozen state. In glass, molecules do not rearrange themselves into grainy crystals as they are cooled, but instead become locked together while still randomly arranged as in a fluid, forming a "solid liquid" as the temperature falls below the glass transition temperature. Alcor Life Extension Foundation has since been using these cryoprotectants, along with a new, faster cooling method, to vitrify whole human brains (neurovitrification). The Cryonics Institute (CI), uses a vitrification solution developed by its in-house cryobiologist, Dr. Yuri Pichugin. CI has developed computer-controlled cooling boxes to ensure that cooling is rapid above Tg (glass transition temperature, solidification temperature) and slow below Tg (to reduce fracturing due to thermal stress).

Current solutions being used for vitrification are stable enough to avoid crystallization even when a vitrified brain is warmed up. This has recently allowed brains to be vitrified, warmed back up, and examined for ice damage using light and electron microscopy. No ice crystal damage was found. However, if the circulation of the brain is compromised, protective chemicals may not be able to reach all parts of the brain, and freezing may occur either during cooling or during rewarming. Cryonicists argue, however, that injury caused during cooling might, in the future, be repairable before the vitrified brain is warmed back up, and that damage during rewarming might be prevented by adding more cryoprotectant in the solid state, or by improving rewarming methods. But even given the best vitrification that current technology allows, rewarming still does not allow revival, even if crystallization is avoided, due to the toxic effects of the cryoprotectants. Again, however, cryonicists counter that future technology might be able to overcome this difficulty, and find a way to combat the toxicity after rewarming. If, for example, the toxicity is due to denatured proteins, those proteins could be repaired or replaced.

Some critics have speculated that because a cryonics patient has been declared legally dead, their organs must be dead, and thus unable to allow cryoprotectants to reach the majority of cells. Cryonicists respond that it has been empirically demonstrated that, so long as the cryopreservation process begins immediately after legal death is declared, the individual organs (and perhaps even the patient as a whole) remain biologically alive, and vitrification (particularly of the brain) is quite feasible. This same principle is what allows organs, such as hearts, to be transplanted, even though they come from dead donors.

Revival

Revival requires repairing damage from lack of oxygen, cryoprotectant toxicity, thermal stress (fracturing), and freezing in tissues that do not successfully vitrify. In many cases extensive tissue regeneration will be necessary. Hypothetical revival scenarios generally envision repairs being performed by vast numbers of microscopic organisms or devices. These devices would restore healthy cell structure and chemistry at the molecular level, ideally before warming. More radically, mind transfer has also been suggested as a possible revival approach if and when technology is ever developed to scan the memory contents of a preserved brain.

It has been claimed that if technologies for general molecular analysis and repair are ever developed, then theoretically any damaged body could be “revived.” Survival would then depend on whether preserved brain information was sufficient to permit restoration of all or part of the personal identity of the original person, with amnesia being the final dividing line between life and death.

An estimated 100,000 people die due to bad reactions of medicine.  Nanotechnology is capable of delivering medication to the exact location where it is needed.  In addition to much fewer deaths the drug will also be more potent.  The drug could also reach nearly inaccessible places that current    techniques don’t allow for.  Organic dendrimers, a type of artificial   molecule roughly the size of a protein, would be ideal for the job of delivering a medicine.  They are more durable than proteins- as     they have stronger bonds.

They contain voids inside of them, giving them large internal surface areas; just what is needed for delivering a medicine.    There is a possibility of designing dendrimers that swell and release cargo when the required target molecules are around- allowing stuff intended for tissue A to reach tissue A and not somewhere else. 
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Figure 6:A dendrimer with a target cell.

Other methods of medicine or drug delivery include hollow polymer capsules, and nanoshells. Hollow polymer capsules can respond to signals to release drugs by swelling or compressing.  Nanoshells are really small gold-coated glass beads.  They can be fabricated to absorb more light including wavelengths of light that are near infrared, which can get through a couple of centimeters of tissue.  When it absorbs light, it heats up and deforms, releasing its payload.  It is possible that gold nanoshells can be used to fight cancer.  If they are bound to antibodies that move them closer to a tumour and are then radiated with infrared light, they may heat up enough to destroy the tumour. No collateral damage would be dealt.

Heart attacks kill more people a year in the United States than anything else. A heart attack is the clogging of key arteries that support the heart. A nanorobot can prevent these clots by acting as a type of Shepard. They can clear clots that start to form and move the material along. Heart attacks, strokes and blood clots can be effectively prevented by this method. These nanoprobes may be given to everybody who wants them or people with a history of such problems. Millions of deaths can be averted. Soon enough, we will be able to eat whatever we want and exercise as little as we desire without concern of clogging our arteries. 
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Figure 7:A nano robot at work.

As seen in the figure 7 above, the nanorobots could be sent into the blood stream and there the repair the damaged cells. These robots are programmed to deliver drugs to particular cells that are damaged and the healthy cells would not be touched.

Certain Eukaryotic cells in the body are responsible for many deaths. Eukaryotes can perform Apoptosis (essentially cell suicide.) Four different things in Eukaryotes trigger Apoptosis: 1. The cell suffers irreparable damage or loses its normal contact with its surroundings 2. The cell receives conflicting signals concerning the division cycle 3. The cell may be instructed by the immune system to commit suicide and 4. The cell responds to external triggers during gestation and development. Instructive apoptosis is triggered by certain ligands coming in contact with certain receptors on the cell’s surface. A Nanoprobes has the capability of carrying these ligands. Another relatively simple way of triggering apoptosis is to breach the cell membrane of a target cell with a tube and drain the cytoplasm. Getting rid of cells using apoptosis is advantageous since no damage to other cells in the vicinity occurs. The contents of the cell are neatly packed and discarded as the cell dies. Cancer, molds and other Eukaryotes can effectively be killed using this method. Nanoprobes can be designed to target those organisms and effectively destroy them.

Another process that can easily be mimicked is the transport of oxygen within the body. This may be necessary in conditions of poor blood circulation. One can create an artificial red blood cell to deliver oxygen to areas of the body in need of it. They can be designed to absorb oxygen when the surrounding area is above a certain level and release it when the vicinity is below a certain level. They can also get of carbon dioxide faster in this matter. Such a device can be somewhere around 1000 times more efficient than an ordinary red blood cell. Nanoprobes can reproduce just about any bodily function as well. Soon we may have artificial mitochondrion. The list continues. The only problem is how the body’s immune system would react.

CONCLUSION:

So you can see that people can be kept in a suspended state and later on cured. Cryonics thus helps nanotechnology to prove itself. Cryonics and nanotechnology form a useful pair. Nanotechnology is an infant science. But it has the potential to cure almost every disease. Once the scientists succeed in reviving a person, people shall believe in it. Let us use this technology for constructive purposes and bring back to life those who died very young and those who are though old when age is considered but have to live for many years to serve the science and humanity.
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