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What temperature is enough for industrial thermal sterilization in medicine?
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The abstract.

The hypothesis is stated that for achievement of the purpose of industrial thermal sterilization in medicine it is enough to result in a disabled condition of the protein of activators of illnesses. If fibers are irreversible damaged, activator reproduction hardly probably. For what fibers need to be heated up to temperature 80 °C and to sustain some time. Time of such endurance should become a subject of researches. 

It is possible to expect reduction of loss of blood if operation to do by the surgical tool, heated to temperature of coagulation of fibers of blood (nearby 60 °C). 

Process of thermal sterilization in medicine keeping at temperature 80 °C is energetically effective and opens prospect of application of thermal sterilization to wider list of materials. 

Article is intended for schoolboys and students.
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Thermal sterilization of the medical tool and some materials applied in medicine, spend under pressure the sated water steam in steam sterilizers. For example, maintain 20 minutes at superfluous pressure 2,1 atm. and temperature 132 °C.

The citation from Wikipedia:

«Hydrothermal sources of median-oceanic ridges (also known as« black smokers ») — the numerous sources operating at the bottom of oceans dated for axial parts of median-oceanic ridges. From them in oceans hot water under pressure in hundreds atmospheres arrives high mineralized.

Pyrodictium occultum well transfer temperature 105°C. (Stetter, K.O., Konig, H., and Stackebrandt, E. "Pyrodictium gen. nov., a new genus of submarine disc-shaped sulphur reducing archaebacteria growing optimally at 105°C." Syst. Appl. Microbiol. (1983) 4:535-551.)

Where limits of temperature and pressure which transfer bacteria? 

Conclusion 1: it is necessary to reflect again on principles and conditions of thermal sterilization in medicine as neither temperature, nor pressure in itself, obviously, guarantees of sterility do not give. It is so obvious that thermal sterilization is applied and is effective. 

It is interesting that in medicine it was not possible to find a consecutive statement of physical, chemical and bacteriological process of industrial thermal sterilization in the popular literature. There is an assumption that thermal sterilization in medicine - the empirical fact with the minimum theory.

The description of similar processes in the food-processing industry has appeared the most accessible.

The hypothesis consists that for achievement of the purpose of industrial thermal sterilization in medicine it is enough to result in a disabled condition of the protein of activators of illnesses. Anyway, if fibers are irreversible damaged, activator reproduction hardly probably. For what fibers need to be heated up to some temperature, below temperature of boiling of water, and to sustain some time. What time? What temperature? It is discussed more low.

Essence of process of thermal sterilization - to make impractical microorganisms, viruses and other activators of diseases.

Thermally DNA is more difficult to destroy, than fibers. Possibly, it is easier thermally irreversible to inactivate enzymes. But for discussion of this question there are not enough fact sheet.

At rise in temperature of fibers in solutions, at least, occurs:

- Thermal denaturation the squirrel (from above 70 °C),

- Fiber coagulation (from above 55 °C),

- Inactivation the albuminous catalyst (from above 50 °C)
- Decrease enzymatic activity of fibers,

- Falling of solubility,

- Increase of viscosity of a solution of molecules of fiber,

- In the presence of oxygen – oxidation.

Each of processes essentially changes properties of fibers.

As a whole, coagulation of fibers (60 °C) should suffice. But let destruction will be more reliable.

From above 70 °C there is a thermal denaturation of the protein. We will approximate, let warming up will be to 80 °C. For what to lift temperature above? 

Once so it was easier technologically. Steam is technically accessible, effective enough. The process economy then was on the second plan since more important problem dared. Probably, has come to improve time process.

Now the economy of resources prompts other decision: to heat up to some temperature when fibers of microorganisms become unfit for use, and to sustain sufficient time. For this purpose enough a good thermal protection and the minimum power consumption. It is not required to overheat, it is not required to boil.

Well-known that egg white is turned off (becomes unfit for use for cultivation of an organism of a chicken) at temperature below water boiling. The fact has been once again confirmed in house conditions. Three eggs have put to cook on the slowest fire. In 10 minutes water has not begun to boil yet and was very warm, but not hot. The first egg have broken. Egg white was curtailed partially. In 15 minutes water has not begun to boil yet, but was enough hot. The second egg have broken. Egg white was curtailed completely. The result has been reached: egg white was curtailed no more than for 15 minutes, water has not been finished to boiling. 
Obviously, it was required more time for egg white warming up, than usually. But keeping at temperature in the thermostat demands the minimum energy. 
If a certain fiber in a solution has been placed in the thermostat and maintained in it at temperature of 80 degrees, let us suggest, half an hour, it is possible to assume that it ’s proteins were irreversible destroyed. – it is enough for sterilization. 

Similar process of irreversible change of properties of fibers should occur and to fibers of microorganisms. It is expedient for checking up in experiments.

More economically - to maintain longer time at lower temperatures, than to boil, let even smaller time. And result – the same: proteins are irreversible destroyed.

Heating of 1 liter of water from 20 °C to 80 °C under normal conditions will demand approximately 251 kJ warmth. Heating of 1 liter of water from 20 °C to a boiling point under the same conditions will demand approximately 325 kJ warmth. I.e. it is required on 29 % of more warmth. Besides, for water boiling it is required to inform water in addition warmth of evaporation that makes approximately 226 kJ warmth on evaporation of every 100 g of water. 
Conclusion 2. The power effect is obvious To industrial conditions of reliable thermal sterilization: having heated up to temperature 80 °C and long endurance, more than 29 % are more effective boiling and-or evaporation. Technologically such warming up to 80 °C is easier, demands smaller quantity of the equipment and energy, more safely.

Conclusion 3. At operations, probably, it is necessary to maintain the surgical tool and materials constantly at temperature nearby 80 °C. It will allow to be assured of constant sterility. 
Conclusion 4. If surgical operations to do by the tool, heated to temperature of coagulation of fiber 55-60 °C it should reduce blood loss. During too time will not cause painful sensation.

Conclusion 5. At sterilization temperatures nearby 80 °C use in medicine bigger variety of materials is possible. To sterilize solutions easier.

