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1. The theme of the practical classes is “Disinfection and sterilization. Disinfection, deratization” – 2 hours.

2. Importance of the theme – antiseptics and disinfectants are used for control of communicable diseases to sterilization of sophisticated instruments, and treatment of fungal and bacterial infections of the skin and mucous membrane.
3. Aims of the class 
3.1. General aims – to study main principles of disinfections and sterilization.
3.2. Educational aims: connect with formation of the actual questions of deontology and professional responsibility.

3.3. Specific aims:

A student should know a definition of disinfections and sterilization, their methods and species.

3.4. On the basis of the theoretical knowledge on the theme:

To be able:
- to make a plane of disinfections or sterilization for prevention of infectious distribution.

4. Material for individual work before the practical class (interdiscipline integration)
	Discipline
	To know
	To be able

	1. Previous

Microbiology

Therapy

Infectious diseases

General surgery


	Principles and method of different laboratory diagnostic of different infectious agents.

Methods of objective examination of the patients.

Etiology, pathogenesis, clinical manifestations, laboratory investigations and treatment of different infectious diseases.

Bases of disinfection and sterilization
	To collect anamnesis, make up objective examination



	Discipline
	To know
	To be able

	2. Intradiscipline 

integration

Epidemiological process

Human (animal) being as a source of infection

Epidemiological diagnostics
	Source of infection, mechanism of transmission and susceptible organism Antiepidemic measures 

Methods of epidemiolo-gical diagnostics
	

	3. Next discipline

Hospital surgery
	Opportunity to infect the patient during medical manipulation
	To make a plan of prophylaxis measures


5. Contents of the theme
Semmelweis (1818-1865) demonstrated the value of handwashing with antiseptic solutions, when he obtained considerable reduction in the death rate from puerperal fever. Lister (1827-1912) was also successful in reducing the number of wound infections by prophylactic application of an antiseptic (carbolic acid) to wounds. The importance of antiseptics and disinfectants has not diminished in this “golden age of antibiotics”. 

Disinfection is the elimination of all vegetative microorganisms, but not bacterial or fungal spores, from an inanimate object.

An antiseptic is a substance applied to skin or living tissue that prevents or arrests the growth or action of microorganisms either by inhibiting their activity or by destroying them. 

Pasteurization refers to the process of exposing an object to hot (77°C) water for 30 minutes. Its purpose is to destroy all pathogenic microbes except bacterial spores. 

A sanitizer is a substance applied to inanimate objects that reduces the number of bacteria to levels judged safe by public health departments. 

Cleaning is the removal of foreign (especially organic) material from objects. 

Decontamination is the removal of pathogenic microorganisms from objects so that they are safe to handle. 
Sterilization is the destruction or elimination of all forms of life; it can be accomplished by a physical or a chemical process. 
A disinfectant or germicide is a substance, which destroys harmful microbes (not usually spores) with the object of preventing transmission of disease. Disinfectants are suitable for application only to inanimate objects. An antiseptic is a substance, which destroys or inhibits the growth of micro-organisms. Antiseptics are suitable for application to living tissues. A disinfectant – in low concentrations or dilutions can act as an antiseptic. A deodorant is a substance, which suppresses or neutralizes bad odors, e.g., lime and bleaching powder. A detergent is a surface-cleaning agent which acts by lowering surface tension, e.g., soap which removes bacteria along with dirt. Sterilization is the process of destroying all life including spores. This is widely used in medical practice. Disinfection is the killing of infectious agents outside the body by direct exposure to chemical or physical agents. It can refer to the action of antiseptics as well as disinfectants.
Types of disinfection

a) Concurrent disinfection: It is the application of disinfection measures as soon as possible after the discharge of infectious material from the body of an infected person, or after the soiling of articles with such infectious discharges. In other words, the disease agent is destroyed as soon as it is released from the body, and in this way further spread of the agent is stopped. Concurrent disinfection consists of usually disinfection of urine, faeces, vomit, contaminated linen, clothes, hands, dressings, aprons, gloves, etc throughout the course of an illness 

b) Terminal disinfection: It is the application of disinfection measures after the patient has been 'removed by death or to a hospital or has ceased to be a source of infection or after other hospital isolation practices have been discontinued. Terminal disinfection is now scarcely practiced; terminal cleaning is considered adequate, along with airing and sunning of rooms, furniture and bedding. 
c) Precurrent (prophylactic) disinfection; Disinfection of water by chlorine, pasteurization of milk and handwashing may be cited as examples of precurrent disinfection.
Natural Agents

1) Sunlight: Direct and continuous exposure to sunlight is destructive to many disease-producing organisms. The ultraviolet rays of sunlight (these do not penetrate through glass) are particularly lethal to bacteria and some viruses. Articles such as linen, bedding, and furniture may be disinfected by exposure to direct sunlight for several hours 

2) Air: Exposure to open air (airing) acts by drying or evaporation of moisture which is lethal to most bacteria. In general, natural agents such as sunlight and air, because of their vagaries, cannot be totally depended upon for disinfection.
Physical Agents

1) Burning: Burning or incineration is an excellent method of disinfection. Inexpensive articles such as contaminated dressings, rags and swabs can be disposed of by burning. Addition of sawdust, paper, kerosene or other combustible material aid in burning. Faeces can be disposed of by burning. Burning should not be done in open air; it is best done in an incinerator. 

2) Hot air: Hot air is very useful for sterilizing articles such as glassware, syringes, swabs, dressings, french chalk, oils, vaseline and sharp instruments. The drawback of hot air is that it has no penetrating power, and is therefore not suitable for disinfection of bulky articles such as mattresses. Hot air sterilization is usually done in a hot air oven. The temperature of the air in the oven should be maintained at 160-180 deg C for at least one hour to kill spores. Unfortunately, such elevated temperatures destroy plastic, rubber and other delicate substances. 

3) Boiling: Boiling is an effective method of disinfection. It provides an atmosphere of boiling and steam. Boiling for 5-10 minutes (rolling boil) will kill bacteria, but not spores or viruses. Boilers provide temperature well above 90 deg C in an atmosphere of steam, which is exposed to open air. To ensure destruction of spores, temperatures above 100 deg C would be required which cannot be achieved in boilers. Boiling is suitable for disinfection of small instruments, tools which are not used for subcutaneous insertion, linen and rubber goods such as gloves. Linen stained with faeces, pus or blood should be first washed in cold water (preferably with a disinfectant such as 21/2 per cent cresol) and then subjected to boiling, with frequent stirring because linen and clothes are poor conductors of heat. Addition of 1 per cent soap and 0.3 per cent of washing soda enhances the effect of boiling. Boiling for about 30 minutes is adequate to disinfect linen, utensils and bedpans. The drawbacks of boiling are that it is a slow process, unsuitable for thick beddings and woolen materials as they shrink, and it fixes albuminous stains. 

4) Autoclaving : Sterilizers which operate at high temperatures (in excess of 100 deg C) and pressure are called autoclaves. They generate steam under pressure (saturated steam), which is the most effective sterilizing agent. Autoclaves fall into two categories – those with inner and outer chambers (double chamber autoclaves), and those with single chambers. Basically, the autoclave works on the same principle as the domestic pressure cooker. Autoclaving is widely used in hospital and laboratory practice. It destroys all forms of life, including spores. Steam attains a higher temperature under pressure, and has greater powers of penetration than ordinary steam. For example, it attains a temperature of 122 deg C under 15 Ibs/sq. inch pressure. It acts by giving off its latent heat. Absolute sterility can be obtained only by raising the temperature of articles to over 135 deg C – Autoclaving is the most effective method for sterilization of linen, dressings, gloves, syringes, certain instruments and culture media. It is not suitable for sterilization of plastics and sharp instruments. 

5) Radiation: Ionizing radiation is being increasingly used for sterilization of bandages, dressings, catgut and surgical instruments. The objects to be sterilized are placed in plastic bags before radiation, and they will remain sterile until opened. Ionizing radiation has great penetrating powers with little or no heating effect. Iris method is most effective, but very costly. Commercial methods of sterilization are normally carried out by gamma radiation (atomic). This technique requires special packing and equipment. It is now one of the most viable, safe and economic methods used today.
Chemical Agents

Articles which cannot be sterilized by boiling or autoclaving may be immersed in chemical disinfectants. Chemical agents may also be used for the disinfection of faeces, urine and other contaminated material. There is a wide range of chemical disinfectants, each with its advantages and disadvantages. These are discussed below 
1. Phenol and related compounds :
(1) Phenol: Pure phenol or carbolic acid is the best known member of this group. On exposure to air. the colourless crystals of phenol become pinkish, and on longer exposure, the colour deepens to dark-red. Pure phenol is not an effective disinfectant. It is used as a standard to compare the germicidal activity of disinfectants. 

(2) Crude phenol: The phenol that is commonly used for disinfection is "crude phenol", which is a mixture of phenol and cresol. It is a dark oily liquid. It is effective against gram-positive and gram-negative bacteria, but only slowly effective against spores and acid-fast bacteria. It is also effective against certain viruses. Phenol disinfectants are not readily inactivated by organic matter. its effect is greatly weakened by dilution. Therefore, it should not be used in less than 10 per cent strength for disinfection of faeces. In 5 per cent strength, ft may be used for mopping floors and cleaning drains. Aqueous solutions of 0.2 to 1 per cent are bacteriostatic. 
(3) Cresol: Cresol is an excellent coal-tar disinfectant. It is 3 to 10 times as powerful as phenol, yet no more toxic. Cresol is best used in 5to 10 per cent strength for disinfection of faeces and urine. A 5 per cent solution may be prepared by adding 8 ounces of cresol to one gallon of water (or 50 ml to one litre of water). Cresol is an all-purpose general disinfectant 
(4) Cresol emulsions: Cresol emulsified with soap is known as “saponified cresol”. Lysol, izal and cyllin are cresol emulsions. Lysol contains 50-60 per cent cresol. They are very powerful disinfectants. A 2 per cent solution of lysol may be used for disinfection of faeces. 
(5) Chlorhextdine (hibitane): This is one of the most useful skin antiseptics. Highly active against vegetative gram-positive organisms and moderately active against gram-positive microbes. It is soluble in water and alcohol. It is inactivated by soaps and detergents. 0.5 per cent alcoholic or aqueous solutions can be used as effective handlotions. Creams and lotions containing 1 per cent chlorhexidine are recommended for burns and hand disinfection.
(6) Hexachlorphane: This antiseptic is highly active against gram-positive organisms, but less active against gram-negative organisms. It is slow in action, but shows a cumulative effect on the skin and is compatible with soaps. Thus it may be incorporated in soap preparations without loss of activity 
(7) Dettol: Dettol (chloroxylenol) is a relatively non-toxic antiseptic and can be used safely in high concentrations. It is more easily inactivated by organic matter than many other phenolic disinfectants. It is active against streptococci, but worthless against some gram-negative bacteria. Dettol (5%) is suitable for disinfection of instruments and plastic equipment; a contact of at least 15 minutes will be required for disinfection.
2. Quaternary ammonia compounds:
(1) Cetrimide : It is manufactured under the trade name “cetavlon”. It is actively bactericidal against vegetative gram-positive organisms, but much less so against gram-negative organisms. Cetavlon is soluble in water; it has a soapy feel, it may be used in 1-2 per cent strength. 

(2) Savlon: Savlon is a combination of cetavlon and hibitane. Plastic appliances like Lippes loop may be disinfected by keeping them in normal strength savlon for 20 minutes. Savlon 1 in 6 in spirit is more effective than savlon 1 in 20 aqueous solution.Clinical thermometers may be best disinfected in savlon 1 in 6 in spirit in just under 3 minutes.
3. Halogens and their compounds:
(1) Bleaching powder: Bleaching powder or chlorinated lime is a white amorphous powder with a pungent smell of chlorine. A good sample of bleaching powder contains about 33 per cent of “available chlorine”. It kills most of the organisms when used in the strength of 1 to 3 per cent. Bleaching powder is widely used in public health practice in India for disinfection of water, faeces and urine; and as a deodorant. The chief drawback of bleaching powder is that it is an unstable compound and loses its chlorine content on storage. Its action is rapid but brief. A 5 per cent solution (3 to 4 rounded tablespoons to 1 litre of water) is suitable for disinfection of faeces and urine allowing a period of one hour for disinfection 

(2) Sodium hypochlorite: It acts in the same way as bleaching powder, but is stronger, containing 80,000 to 180,000 ppm of available chlorine. It corrodes metals. A freshly prepared hypo solution containing 100-200 ppm of available chlorine has been recommended for sterilizing infant's feeding bottles
(3) Halazone tablets: These are chlorine tablets. One tablet of halazone containing 4 mg of halazone is sufficient to disinfect about 1 litre of water in about 1/2 to 1 hour. The taste of residual chlorine may be removed by adding sodium thiosulfate normally in the form of tablets containing about 5.5 mg. 
(4) Iodine: Iodine in an alcoholic solution of 1-2 per cent is still one of the most effective skin antiseptics available, but it stains the skin and may produce sensitivity reactions in some people. Plastic appliances like Lippes loop may be sterilized by keeping tn 1/2500 aqueous solution of iodine (made by adding 20 mi of 2 per cent tincture of iodine to 1 litre of distilled water giving a light orange colour). Iodine is cheap, readily available and quick in action. A drop of tincture of iodine may be added to a litre of drinking water for disinfection in an emergency 
(5) Iodophors: These are complexes of iodine and “solubilizers”, e.g., povidone-iodme (Betadin), claimed to possess the same activity as iodine, but non-irritant, and do not stain the skin. In short, the halogens are actively bactericidal agents, and are the only useful antiseptics with a sporocidal action. They are rapidly inactivated by organic matter.
4. Alcohols :
Ethyl and isopropyl alcohols are commonly used as antiseptics and disinfectants. Ethyl alcohol in the form of industrial methylated spirit is the alcohol most commonly used for skin disinfection and hand washing. Pure alcohol has no powers of disinfection but when diluted to 70 per cent strength, it is a good antiseptic. Its activity decreases rapidly below 50 per cent concentration. 70 per cent alcohol is lethal in a period of seconds to alt types of non-sporing bacteria, but when applied to the skin and other surfaces, its activity disappears as the alcohol dries off. It is almost devoid of activity against bacteria) spores, but will inactivate viruses. Because of expense and flammability, its use is limited to small article disinfection. Available evidence suggests that the most effective skin antiseptics are alcoholic solutions of chlorhexidine and iodine.
5. Formaldehyde:
More commonly known in solution as formalin, formaldehyde is a highly toxic and irritant gas, which precipitates and destroys protein. It is effective against vegetative bacteria, fungi and many viruses bur only slowly effective against bacteria' spores (e.g., tetanus spores) and acid-fast bacteria. It does not injure fabrics and metals. It may be used as a 2-3 per cent solution (20-30 ml of 40 per cent formalin in one litre of water) for spraying rooms, walls and furniture.
Formaldehyde gas is most commonly used for disinfection of rooms. The gas is most effective at a high temperature and a relative humidity of 80-90 per cent. The gas may also be used for disinfection of blankets, beds, books and other valuable articles which cannot be boiled.
6. Miscellaneous:
(1) Lime: Lime is the cheapest of all disinfectants. It is used in the form of fresh quick lime or 10-20 per cent aqueous suspension known as “milk of lime”. Faeces and urine can be disinfected by mixing 10-20 per cent aqueous suspension of lime and allowing the disinfectant to act (or 2 hours. As lime wash, it is used for treating walls. As a deodorant, lime is sprinkled in cattle sheds and stables and in public places where urinals and latrines are located.
(2) Ethylene oxide: Heat-sensitive articles may be sterilized at 55-60 deg.C by ethylene oxide which kills bacteria, spores (e.g., tetanus spores) and also viruses. Ethylene oxide is explosive; therefore, it is mixed with carbon dioxide (12 per cent). Water vapour is also often added to the mixture (relative humidity 33 per cent) since it increases »he efficiency of the gas. Ethylene oxide has been effectively used to sterilize fabrics, plastic equipment, cardiac catheters, books, etc; but the process is difficult to control. Therefore ethylene oxide disinfection is discouraged when alternatives are available.
Recommended disinfection procedures
1. Faeces and urine:
Faeces and urine should be collected in impervious vessels and disinfected by adding an equal volume of one of the disinfectants and allowed to stand for 1-2 hours. Faeces should be broken up with a stick to allow proper disinfection. If the disinfectants are not available, an equal amount of quicklime or freshly prepared milk of lime (1 of lime to 4 of water) may be added, mixed and left for 2 hours. If none is available, a bucket of boiling water may be added to the faeces which is then covered and allowed to stand until cool. After disinfection, the excretal matter may be emptied into water closet or buried in ground. Bedpans and urinals should ideally be steam disinfected. Alternatively, they may be disinfected with 2 1/2 per cent cresol for an hour after cleaning.
2. Sputum:
This is best received in gauze or paper handkerchiefs and destroyed by burning. If the amount is considerable (as in TB hospitals), it may be disinfected by boiling or autoclaving for 20 minutes at 20 Ibs pressure. Alternatively, the patient may be asked to spit in a sputum cup half filled with 5 per cent cresol. When the cup is full, it is allowed to stand for an hour and the contents may be emptied and disposed off.
3. Room:
Usually thorough cleaning,, airing and exposure to direct sunlight, when possible, for several hours will be sufficient. If necessary, floors and hard surfaces in the room should be prohibited for 48 hours. For chemical disinfection, floors and hard surfaces should be sprayed or mopped with one of the following disinfectants: chlorine preparations such as chlorinated lime in concentrations that leave 25 ppm or more of free chlorine; formaldehyde solution at a concentration of 1 per cent or more; phenolic disinfectants such as 2 1/2 per cent cresol. The solution should remain in contact with the surface for at least 4 hours before final washing.
On rare occasions, when fumigation is required, the gas most commonly used is formaldehyde. It may be generated by boiling commercial formalin in 2 volumes of water (500 ml of formalin plus 1 litre of water per 30 c. metres of space) in a stainless steel vessel, over an electric hot plate or by adding potassium permanganate to commercial formalin in large jars (170-200 g to 500 ml of formalin plus 1 litre of water per 30 c. metres). There is vigorous boiling and liberation of formaldehyde gas. The room is kept closed for 6-12 hours to allow disinfection. Formaldehyde disinfection is most effective at a high temperature and a relative humidity of 80-90 per cent.
6. Information necessary for consolidation of initial knowledge can be found:

1. General epidemiology. Vinogradov N.O. – Ukraine, 2014. – 128P.

2. Infectious Disease in General Medical Practice. Edited by G.Goseph Marr.M.D. Addison-Wesley Publishing Company. 1982, 879p.

3. Infectious Disorders. Professional Care Guide. Springhouse, Pennsylvania, 1995, 280p.

4. Principles and practice of infectious diseases (third edition) Gerald L. Mandell, M.D.R. Gordon Douglas, G.M.D.John E. Bennett, M.D. USA, 1990, 1837p.
5. Park’s textbook of preventive and social medicine.1997. – 629 P.
	6.1. Orient chart on individual work with literature sources

№№
	Main tasks
	Instructions
	Answers

	
	To learn
	To specify
	

	1.


	To study literature for the theme « Disinfection and sterilization. Disinfection, deratization. Epidemiological importance of animals ».
	The study of literature: main and additional literature. 
	 

	№№
	Main tasks
	Instructions
	Answers

	
	To learn
	To specify
	

	2.
	To be able to make up a plan of desinfection and sterilization.


	To be able to exam, to make up a plan of the epidemiological inves-tigation of the patients, plan of prophylactic measures.   
	


7. Material for self-control of the gained knowledge, skills, and habits
7.1. Questions for control of quality of preparation for practical classes:

1. Environment as a factor of reservation and transmission of infectious agents.

2. Resistance of infectious agents in environment.

3. Disinfection: species, methods.

4. Preparates for disinfection and sterilization.

7.3. Test for self-control of the initial level of knowledge and skills 
1 variant

1.What measures are effective for blocking routes and factors of transmission of infection agents that are found in the environment:

+a.insect control of infectious diseases

b.health protection education

2.What determines the need for disinfection:

a.virulence of pathogens

+b.detection of SAI, virulence of pathogens

3.Preventive disinfection is carried out:

a.if in the apartment there is a patient with dysentery, who is treated at home

+b.at the station of water supply, in hotels, public toilets, obstetric hospitals

4.Current disinfection in the apartment of an infectious patient is carried out:

+a.from detection of infected person to hospitalization

b.after recovery of the patient and if patient is treated at home

5.Where is current disinfection carried out:

a.in the apartment after hospitalization of a patient with hepatitis A

b.when a hospital department for patients with dysentery changes its specialization to a department for patients with viral hepatitis 

+c.in the apartment of a carrier of typhoid fever agent

6. Final disinfection is carried out:

a.in the focus of an infectious disease where patient is present

+b.in the focus of an infectious disease after hospitalization of the patient and in the apartment after death of an 

infectious patient

7.Final disinfection is carried out by disinfection service in the focus of:

a.dysentery, escherichiosis

+b.diphtheria, scabies,.tuberculosis, cholera, plague

8.Who appoints final disinfection in the children’s sanatorium where a patient with diphtheria  is detected:

a.physician-infectionist

+b.phisician-disinfector

c.phisician-epidemiologist

d.phisician of sanatorium

9.The efficiency of disinfectants depends:

a.atmospheric pressure

+b.disinfectant solution temperature and environment, concentration of disinfectant

10.For disinfection in paraformalin chamber one should use:

a.only formalin

b.vapor and steam formalin

+c.vapor

11.Clothes of dysentery patients contaminated by feces should be treated:

+a.soaked in disinfectant solution

b.in the disinfection chamber

12.Insect control is:

a.extermination of rodents

b.destruction of insects that harm health and safety

+c.destruction of insects and ticks that are vectors of the agents of infectious diseases, and other arthropods that have health and safety importance and interfere with work and recreation

13.Specify environmental safety method for arthropods control:

+a.physical

b.chemical

14.Medical sterilization is:

a.destruction of only vegetative forms of microorganisms in the environment

+b.destruction of all forms of microorganisms (vegetative, spores) in substances and objects

c.destruction of infectious agents in the environment

15.Stage of sterilization are:

+b.pre-sterilization cleaning

a.repair of sterilization equipment

16. Sterilization is carried out by:

+a.radiation method, gas method, chemical methods

b.mechanical methods

17.Heat sterilization methods include:

a.chemical

b.radiation

+c.air

d.boiling

18.Methods for quality control of sterilization:

+a.bacteriological and control of sterility of medical

b.mechanical

2 variant

1. What determines the need for disinfection:

a.virulence of pathogens

+b.resistant pathogens in the environment

2.Preventive disinfection is carried out:

a.if in the apartment there is a patient with dysentery, who is treated at home
+b.in hairdresser’s parlors and barber’s shops (tools, clothes),in baths and laundries

3.Current disinfection in the apartment of an infectious patient is carried out:

a.after recovery of the patient

+b.in case of present carriers of pathogens in the family, apartment
4.Who conducts current disinfection in the apartment if a patient with hepatitis A is treated at home:

a.physitian

+b.family members and patient

c.district nurse

d. workers of territorial epidemiological services

e.workers of disinfection service

5.Where is current disinfection carried out:

a.a convalescent with diphtheria is discharged from boxing ward 

b.when a hospital department for patients with dysentery changes its specialization to a department for patients with viral hepatitis 

+c.in the hospital department for patients with dysentery
6. Final disinfection is carried out:

+a.in the focus of an infectious disease after recovery of the patientand an infectious department changes specialization to a therapeutic department

b. in the focus of an infectious disease where patient is present
7.Who conducts final disinfection in a therapeutic department after transfer of a typhoid patient:

+a.disinfection service workers

b.staff of the therapeutic department 

c.workers of the epidemiological services

8.Final disinfection is carried out by disinfection service in the focus of:

a.escherichiosis

+b.fungal disease of the skin, hair, and nails

9.The efficiency of disinfectants depends:

+a.exposure,use of activators

b. atmospheric pressure 

10.Clothes of dysentery patients contaminated by feces should be treated:

+a.after disinfection boiled with detergent and washed

b.in the disinfection chamber

11.Deratization is:

+a.destruction of rodents as a SAI and protection from them of harvest, food, and property

b.only destruction of rodents as a SAI

c.only protection of harvest, food, and property against rodents

12.Methods of deratization in wild areas and living rooms are:

a.physical,chemical

+b.mechanical,biological

13.Specify environmental safety methods for arthropods control:

a.chemical, biological

+b.mechanical,biological
14.Stages of sterilization are:

a.repair of sterilization equipment

+b.sterilization,disinfection

15.Sterilization is carried out by:

a.mechanical methods

+b.steam method,air method
16.Heat sterilization methods include:

a.chemical

b.radiation

+c.steam

d.boiling
17.Methods for quality control of sterilization:

a.mechanical

+b.physicaland chemical

The aid was composed by the assistent
of the department of general and clinical 
epidemiology and biosafety of ONMedU                           Yu.A.Maxymenco

