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1. Topic. "Requirements for air of a working zone".
2. Relevance of the topic.The pharmacy is one of the institutions of the health care system, the main function of which is the timely supply of medicines and medical facilities, patient care items, sanitation items and other medical products. When manufacturing and storing drugs, strict observance of the hygienic regime is required. Therefore, it is important to study the hygienic standardization of the industrial microclimate in pharmacies, means of preventing the adverse effects of the industrial microclimate on the human body.
Objectives of the lesson: 

3.1 General objectives:
· students must master the knowledge of the air requirements of the work area in the workplace;

·  students must master the skills of working with documents governing the air environment in the workplace. 
3.2 Educational goals:to direct the development of a professionally significant substructure of personality; education of students of modern pharmaceutical thinking on health and safety; responsible attitude to compliance with safety requirements during work.

3.3. Specific goals:
- know:
· to direct the development of a professionally significant substructure of personality;

· education of students of modern pharmaceutical thinking; 

· assimilation by students knowledge of sanitary and hygienic regulation of air pollution in the workplace.
3.4. Based on theoretical knowledge on the topic:
- master the techniques / be able /:
· to evaluate the parameters of sanitary and hygienic standardization of air pollution at work

4. Tasks for independent work in preparation for the lesson
4.1 The list of the basic terms, parameters, characteristics which the student should master at preparation for employment:
Plan
1. Microclimate of industrial premises. 

2. Normalization of microclimate parameters. 

The air environment and its role in creating favorable working conditions

Work area air
Air, depending on the chemical composition, physical properties, the presence of pollutants can be favorable, unfavorable or even dangerous.

Favorable air environment in the work area is when it has the appropriate purity, normal chemical parameters and normal microclimate.

How does the chemical composition of air change due to physiological needs of man?

The unit volume of clean atmospheric air includes the following components: nitrogen 78.08%, oxygen 20.94%, carbon dioxide 0.04%, argon and other inert gases 0.94% and water vapor. With this composition of the air, the human body is in a normal physiological state.

The human respiratory system absorbs oxygen from the air and emits carbon dioxide. Inhaled air has more than 20% oxygen, and exhaled air contains about 1% oxygen. In one cycle of respiration a person absorbs about 20-25% of oxygen that is part of the air.

What is the importance of chemical components of air on the human body?

Air is a source of oxygen that humans need for oxidative processes and maintenance of life.

An adult inhales 15-20 m3 of air during the day, which is accompanied by the absorption of oxygen and the release of carbon dioxide. A person at rest needs about 350 ml of oxygen per minute. When muscle tension needs increase, the body's oxygen increases significantly. According to sanitary norms, the oxygen content in the working area must be at least 20% by volume.

Productivity drops sharply when oxygen is reduced to 16-18%, there is increased heart rate and shortness of breath, and in the presence of oxygen 12-15% it is impossible to perform physical work because there is a phenomenon of asthma, and at 9% there is dizziness and death from oxygen starvation (anoxemia ).

The hygienic condition of the air in production conditions is assessed by the carbon dioxide content. Carbon dioxide in small amounts, plays the role of a physiological stimulant of respiration, and in large quantities can cause death.

Adult for 1 hour emits up to 23 liters of carbon dioxide. The carbon dioxide content of the working area should not exceed 0.5% by volume. In high concentrations it has a toxic effect. In the presence of 10% and above, unconsciousness can occur, and 20% can be fatal due to asthma and impaired oxidative reduction processes.

Carbon monoxide is very dangerous because it is absorbed by the body 300 times stronger than oxygen, forming a stable compound carboxyhemoglobin. The permissible content of carbon monoxide is 0.0016% by volume of air, 0.01% leads to chronic poisoning, 0.12% - to loss of consciousness, respiratory paralysis and death. Carbon monoxide has a toxic effect, leads to swelling of lung tissue, bronchial irritation, the maximum allowable concentration should not exceed 0.0001%.

Nitrogen is the main component of atmospheric air. By dissolving oxygen in the air, nitrogen reduces its toxic effect on the body at excessive oxygen partial pressure.

Under conditions of high pressure, nitrogen behaves like a narcotic poison, leading to hallucinations and loss of consciousness.

Meteorological factors and their impact on the body

What is the microclimate of industrial premises?

The microclimate of industrial premises is a climate that is determined by the combination of temperature, humidity and air velocity acting on the human body, as well as the temperature of the surrounding surfaces.

Microclimate (from the Greek micros - small) - is a physical characteristic of meteorological factors in a confined space (room, cabin, lawn), which provides heat exchange between the human body and the environment.

How are working conditions normalized according to microclimate indicators?

Hygienic standardization of working conditions is designed for heating and cooling microclimate.

The heating microclimate is a combination of its parameters, according to which there is a violation of human heat exchange with the environment, which is manifested in the accumulation of heat in the body or increase its loss by evaporation of sweat (over 30 C) in the overall heat balance.

Cooling microclimate is a combination of its parameters, according to which there is a change in heat transfer to the environment, which leads to a general or local heat deficit in the deep and surface layers of body tissues ("core" or "shell").

The thermal state of a person is assessed in accordance with the guidelines of the Ministry of Health №5168-90 "Assessment of the thermal state of a person in order to substantiate the hygienic requirements for the microclimate of workplaces and measures to prevent hypothermia and overheating."

Normative values ​​for microclimate indicators are determined by the integrated indicator WBGT - index - international standard ISO 7243 (table.2.1).

WBGT — index — is an empirical integrated indicator that takes into account the combined effect of air temperature, velocity, humidity, and thermal radiation from the environment (heat load index).

Thermal radiation exceeding 1200 W / m2 assesses working conditions as harmful and dangerous regardless of the value of the WBGT - index (Table 2.2). The class of harmfulness and danger of working conditions is assessed by the most pronounced indicator of the WBGT index. When two factors of the same degree are exposed to workers at the same time, working conditions are transferred to the next degree of harmfulness (Tables 1 and 2). Classes of working conditions according to microclimate indicators for industrial premises in the cold season are given in table. 3

Table. 1. Classes of working conditions according to the WBGT - index for industrial premises and open areas in the warm season (C)

[image: image2.jpg]Krac ywos npau

L T
k §=‘. g 3 = o a =
E “ « o a
AR AR ERAE

H El 2| & 2

1 2 3 4 6 1 8
la Jlo 139 210234 [23,5-254 267274 [275-86 |28.7-310
16 140-174  [20.2-22.8 [229-258 [259-26.1 [262-269 |27.0-79 |28.0-303
2a 175-232 192-219 [22,0-25.1 [252-25.5 [256-263 [263-73 |27.4-299
26 233-290 182-109 [21,0-23.9 [24,0-24.2 [243-250 [25.1-64 [26.6-29.1
3 >290 170-189 [19,0-21.8 [219-222 [223-234 [235.57 [25.8279





To ensure the average thermal stress of workers at an acceptable level, the total duration of their activities during the work shift should be 7.5, 3 and 1 hour, respectively, according to the 1-4 degree of harmful working conditions.

The general assessment of working conditions by the degree of harmfulness and danger is established by the highest class and degree of harmfulness. Under conditions of reduced contact time, work can be assessed as less harmful, but not below class 3.1.

Table. 2. Classes of working conditions according to microclimate indicators for industrial premises and open territories in the warm season

[image: image3.jpg]Knac ywos npaui

N Uik 5
" 3
es | F| = o 2 3| %4
§8 H a3 & 2 g
LRI IR e NI
B £ H £ HEL
HIREE R 4 £ z| %8
Towmr
Typa 3aICH |3aICH 3anokasmmxamn WBGT — inaexcy amm. Tabn. 2.1
nositps
Ulsnaxicrs.
pyxy 3a/ICH |3a ICH 3anoxawmikamn WBGT — iwtexcy amm. Tabn. 2.1
nonirpa e
el B e 3anokasmann WBGT - naexcy aum. Tatn. 2.1
Temone
wnpowimona | 3a ICH [3a JICH | 140-1500 | 1501-2000 | 2001-2500 | 2501-3500 | >3500
wa, BT





Table. 3. Classes of working conditions according to microclimate indicators for industrial premises in the cold season
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Air pollution of industrial premises
 EFFECT OF HARMFUL SUBSTANCES ON THE HUMAN BODY
By origin, the factors of the production sphere are divided into physical, chemical, biological and psychophysiological (according to GOST 12.0.003-74. SSBP. "Dangerous and harmful production factors").
To physical factorsinclude parts of moving machines and mechanisms, unprotected moving parts of equipment, moving products, blanks, materials, etc .; dust and air pollution of the working area; surface temperature of equipment, materials; air temperature of the working area; increased noise level; increased vibration level; increased level of infrasonic oscillations; increased level of ultrasound, air ionization; ionizing radiation; dangerous voltage level of the electrical network, the short circuit of which can occur through the human body; increased level of static electricity; increased level of electromagnetic radiation; increased magnetic field strength; insufficient lighting of the working area; increased brightness of light; reduced contrast; increased levels of ultraviolet radiation; increased level of infrasonic radiation, etc.
To chemical factorsinclude organic and inorganic chemical compounds in the form of gas, vapor, dust, smoke, fog, liquid. Chemical factors by the nature of action on the human body are divided into general toxic, irritating, sensitizing, carcinogenic, mutagenic, affecting human reproductive function.

By penetration into the human body, chemical factors are divided into substances that act through the respiratory system, digestive tract and skin.
To biological factorsinclude microorganisms (bacteria, viruses, fungi, spirochetes, protozoa, etc.) and the products of their activities, as well as macroorganisms (plants and animals), protein preparations, vitamins, amino acids.
To psychophysiological factorsinclude physical and neuropsychological overload. Physical overload is divided into static and dynamic, and neuropsychological overload is divided into mental overload of analyzers, monotony of work, emotional overload.

Intense or prolonged exposure to these factors can lead to functional stress, cause occupational diseases.

To study the harmful factors and their impact on the body of workers use different research methods: physical, chemical, physiological, clinical-statistical and sanitary-statistical, special experimental.
The air condition of the working area is determined by the parameters of the microclimate and the composition of the air environment. The parameters of the microclimate and the composition of the air environment must meet the requirements of LTO 3.3.6.042-99 Sanitary standards of the microclimate of industrial premises and SSBT 12.1.005-88. “Work area air. General sanitary and hygienic requirements ".

The chemical composition of air is normalized by the content of oxygen (O2), nitrogen (N2), carbon dioxide (CO2), inert gases, dust and other harmful substances (CO, vapors of acids, alkalis, nitrogen oxides, sulfur, etc.).

Usually normalize the composition of O2, N2, CO2 in% by volume of air: oxygen should be 19.5-20%, nitrogen - 78%, carbon dioxide - 0.03-0.04%.

The main quantitative characteristic of atmospheric impurities in the working area is their concentration per unit volume of air under normal atmospheric conditions in milligrams per cubic meter (mg / m3).

As a result of production activities, various harmful substances used in technological processes can enter the indoor air. 
Harmful It is considered to be substances that in contact with the human body in case of violation of safety requirements can cause occupational diseases or health disorders, which are detected by modern methods, both in the process of work and in the long life of present and future generations.
Harmful substances can enter the human body through the respiratory system, digestive organs, as well as skin and mucous membranes. Vapors, gaseous and dusty substances get through the respiratory tract, mostly liquid substances get through the skin. Harmful substances get into the gastrointestinal tract when swallowed, or when introduced into the mouth with dirty hands.
The main way of getting harmful industrial substances in the body of workers are the respiratory tract. Due to the huge (more than 90 m2) suction surface of the lungs create favorable conditions for harmful substances to enter directly into the blood.

Harmful substances that have entered the body in one way or another can cause poisoning (acute or chronic). The degree of poisoning depends on the toxicity of the substance, its quantity, time of action, route of penetration, meteorological conditions, individual characteristics of the organism. Acute poisoning occurs as a result of large doses of harmful substances (carbon monoxide, methane, hydrogen sulfide). Chronic poisoning develops as a result of prolonged exposure to small concentrations of harmful substances (lead, mercury, manganese). Harmful substances, getting into an organism, are distributed in it unevenly. For example, the largest amount of lead accumulates in the bones, fluoride - in the teeth, manganese - in the liver. Such substances have the ability to form in the body the so-called "depot" and stay in it for a long time.

In sanitary and hygienic practice it is accepted to divide harmful substances into chemical substances and harmful dust.
Chemical substances (harmful and dangerous) by the nature of the action on the human body are divided into:

- general toxic substances that cause poisoning of the whole organism (carbon monoxide, toluene, aniline, aromatic hydrocarbons, hydrogen sulfide, etc.);

- irritants that irritate the respiratory tract and mucous membranes (chlorine, ammonia, sulfur dioxide, hydrogen fluoride, nitrogen oxides, vapors of acids or alkalis, acetone, ozone, etc.);

- sensitizing substances acting as allergens (aldehydes, solvents and varnishes based on nitro compounds, amino compounds, etc.);

- carcinogenic substances that cause cancer (aromatic hydrocarbons, amino compounds, asbestos, soot, tar, naphthoquinone, etc.);

- mutagenic substances that lead to changes in human hereditary function and are reflected in his offspring (lead, radioactive substances, formaldehyde, ethylene oxide, etc.);

- substances that affect human reproductive function (benzene, lead, mercury, manganese, nicotine, cyclopentadione, styrene, radioactive substances, etc.).

It should be noted that there are other types of classifications of harmful substances, for example, the predominant effect on certain organs or systems of the human body (cardiac, gastrointestinal, hepatic, renal), the main harmful effects (suffocating, narcotic, neuro-paralytic), on the size of an average lethal dose, etc.
Production dust quite common dangerous and harmful production factor. High concentrations are characteristic of the mining industry, mechanical engineering, metallurgy, textile industry, agriculture. Dust can act on a person fibrogenically, with the growth of connective tissue in the lungs, which disrupts the normal structure and function of the body. The damage of industrial dust is due to its ability to cause occupational lung diseases, primarily pneumoconiosis.

Diseases associated with dust clogging of the lungs are called pneumoconioses. There are the following types of this disease:

- silicosis - from inhalation of dust containing free silicon dioxide;

- siderosis - from inhalation of iron ore dust;

- anthrax - from inhalation of coal dust, coke, graphite, soot;

- silicate - from inhalation of dust containing bound silicon dioxide with various elements, etc.
Impressive action dust is mainly determined by the dispersion (size) of dust particles, their shape and hardness, fiber, specific surface area.

It should be borne in mind that in the production environment, workers are usually exposed to the simultaneous action of several harmful substances, including dust. In this case, their joint action can be mutually reinforced, mutually weakened or independent. The action of harmful substances is also influenced by other harmful and dangerous factors. For example, fever and humidity, as well as significant muscle tension, in most cases increase the effect of harmful substances. The individual features of the human body are also essential. In this regard, for employees working in hazardous conditions, mandatory preliminary (during employment) and periodic (1 time in 3, 16, 12 and 24 months, depending on the toxicity of substances) medical examinations.

The dispersion of dust is divided into the following classes:

- fine dust with particle sizes greater than 50 μm;

- medium dust with particle sizes from 50 to 10 microns;

- fine dust with particle sizes less than 10 μm.

The most dangerous dust, with a particle size of 10-3 microns. It practically does not settle from air and at the same time is late in respiratory tracts. Dust less than 3 microns in the lungs is practically not retained and is removed with exhaled air. Particles larger than 10 μm settle in the nasopharynx, causing coughing and sneezing (they are removed from it with nasal mucus when coughing and sneezing).
The content of dust and harmful substances is normalized by SSBT 12.1.005-88. “Work area air. General sanitary and hygienic requirements ". You should pay attention to the fact that in practical classes you will study the rationing and measurement of harmful substances, the definition of the maximum concentration limit, etc.

NORMATION OF HARMFUL SUBSTANCES
The measured value of the content of harmful substances should not exceed the maximum allowable (MPC). According to SSBT 12.1.005-88. “Work area air. General sanitary and hygienic requirements "maximum permissible concentrations of harmful substances in the air of the working area are formulated as" Concentrations that during daily (except weekends) work for 8 hours or other duration, not more than 41 hours a week, during the entire work experience can not cause diseases or abnormalities in health, which are detected by modern research methods in the process of work or in certain periods of life of present and future generations.

According to the value of the MPC in the air of the working area of ​​harmful substances are divided into four classes of danger (GOST 12.1.007-76. SSBT Classes of hazards of harmful substances):

- 1st - extremely dangerous substances, maximum concentration limit less than 0.1 mg / m3 (lead, mercury, chromium compounds, beryllium, nickel, etc.);

- 2nd - highly dangerous substances, MPC 0.1… 1.0 mg / m3 (acids (sulfuric and hydrochloric), chlorine, phenol, caustic alkalis, ozone, sulfur dioxide, as well as dust containing more than 70% of free silicon oxide, etc.);

- 3rd - moderately dangerous substances, MPC 1.1… 10.0 mg / m3 (vinyl acetate, toluene, xylene, methyl alcohol, benzene, hydrogen chloride, sulfur oxide, carbon disulfide, and dust containing 10-70% free silicon oxide, etc.);

- 4th - low-hazardous substances, maximum concentration limit more than 10.0 mg / m3 (ammonia, gasoline, acetone, kerosene, naphthalene, ethanol, diethyl alcohol, carbon monoxide (carbon monoxide), cyclohexane, etc.).

To control the concentration of harmful substances in the air of industrial premises and work areas use the following methods:

- express method, which is based on the phenomenon of colorimetry (change in the color of the indicator powder as a result of the action of the corresponding harmful substance). This method allows you to quickly and accurately determine the concentration of harmful substances directly in the work area. To do this, use gas analyzers such as UG-1, UG-2, GC-4;

- laboratory method, the essence of which is to take samples of air in the working area and conduct physical and chemical analysis (chromatographic, photocolorimetric, etc.) in the laboratory. This method allows you to get accurate results, but requires considerable time;

- method of continuous automatic registration of the content of harmful chemicals in the air using gas detectors (FKG-ZM for chlorine, "Sirena-2" for ammonia, "Photon" for hydrogen sulfide, etc.).

Air dust can be determined by weight, electrical, photovoltaic and other methods. The weight method is most often used. To do this, weigh a special filter before and after passing through it a certain volume of dusty air, and then calculate the weight of dust in milligrams per cubic meter of air.

The frequency of monitoring the air environment is determined by the hazard class of harmful substances, their number, the degree of danger of injury to workers. Control (measurement) can be carried out continuously or periodically (during the shift, daily, monthly). Continuous control with the alarm system exceeding the MPC must be provided if the air of the production premises can get harmful substances of acute action.

It should be noted that in these sources, in addition to the MPC, together with the value of the standard, indicates the physical state of the substance (vapor, aerosol, dust, etc.), in which it is dangerous, as well as the effects of this substance on the human body. , allergic, carcinogenic, fibrogenic or other action).

Harmful substances of unidirectional action include substances that are similar in chemical composition and nature of action on the human body.

At simultaneous maintenance in air of several harmful substances which do not have unidirectional action, the maximum concentration limit remains the same, as well as at isolated action.
MAIN MEASURES FOR NORMALIZATION OF THE AIR ENVIRONMENT
- mechanization and automation, remote control (makes it possible to remove workers from the environment contaminated with harmful substances, and eliminates direct contact of workers with harmful substances and materials);

- improvement of technological processes and equipment (application of closed technological cycles, continuous technological processes, wet methods of processing of dusting materials, etc.);

- removal of harmful substances from technological processes, replacement of harmful substances with less harmful ones, etc. (for example, the use of electric heating of metal instead of coal heating or fuel oil, replacement of lead melt with salt melts, replacement of lead bleach with zinc, methyl alcohol - other alcohols, organic solvents for degreasing - water-based cleaning solutions, etc.);

- suppression of the release of harmful substances in their places of origin (this is the use of surfactants, irrigation of dusting materials, spray water, the use of reusable foam, etc.);

- sealing of the equipment (application of the corresponding consolidations for connecting elements, their periodic inspection, application of covers for bathtubs, localization of harmful allocations at the expense of local ventilation, application of aspiration installations, etc.);

- ventilation and purification of air from harmful substances;

- control of the content of harmful substances in the air of the working area;

- use of personal protective equipment (respirators, gas masks, etc.).

Respiratory protective equipment (ESR) is used in the event that other methods failed to achieve sanitary standards or an emergency situation. All ZIZOD are divided into: filtering (provide protection at the oxygen content not less than 18% and at the limited content of harmful substances) and isolating in which there are no these restrictions. The simplest are dust, antiaerosol respirators (valve and non-valve). Valve respirators are anti-dust and universal, which use filter cartridges with the absorption of harmful vapors and gases, dust, smoke and fog (for example, type RU60M).
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