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CHAPTER 3 – THE SKIN
Introduction
The skin:


is the second largest organ of the human body (surface area ~2 m2) (lungs = 28–93 m2)
forms a tough, flexible cover that, in most places, is no more than 2 mm thick
is the first body barrier to make contact with a variety of industrial hazards and environmental stresses (heat, cold, moisture, radiation, bacteria, fungi, and penetrating objects)

is an organ of sensory perception (pain, touch, itch, pressure, heat, cold)
performs a role in temperature regulation

blood vessels dilate when the body needs to lose heat or constrict when the body must reduce the amount of heat loss through skin
skin is cooled by evaporation of moisture excreted by the 2–3 million sweat glands

Several predisposing factors interact to determine the degree to which a person’s skin responds to environmental stresses:

type of skin (pigmentation, dryness, amount of hair)
age
gender
season
previous skin diseases
allergies
personal hygiene

Skin Anatomy
Three distinct layers of tissue comprise the skin:
epidermis, dermis, and subcutaneous layer.
Epidermis
composed of dead cells called the keratin layer
resists chemical attack fairly well, except for alkali
gradually flakes off or soaks off but is constantly replaced by cells formed deeper in the skin

serves as some protection against chemicals and microorganisms (dandruff, peeling sunburn)
The epidermis is thin enough that nerve cells are close enough to the surface to supply a fine sense of touch.

Some of this sensation is lost in areas of the skin are chronically subjected to friction (callus).

Three cell types make up the epidermis:

keratinocytes
form from below and move up to become the keratin layer

melanocytes

pigment-forming cells that synthesize melanin granules that are transferred to keratinocytes
absolute number of melanocytes is the same for all races
differences in coloration result from differences in the number, size, degree of pigment   formation, distribution, and rate of pigment granule degradation
suntan
freckles
moles

albinism

vitiligo

Note:
Some chemicals (e.g., phenolic germicides) can destroy pigment after 


occupational or environmental exposure.

Langerhans’ cells

Play an important role in immune processes, especially allergic contact dermatitis

Dermis
much thicker than the epidermis (in most locations)
contains connective tissue that is strong, elastic, tough, and resilient (leather)

forms the main protection against trauma
laced with blood vessels, nerve fibers, and receptor organs (papillae) (heat, cold, touch)
contains muscle elements, hair follicles, sweat glands, and oil glands
A strap of involuntary muscle tissue (arrectores pilorum) is located on the lower portion of the hair follicle below the sebaceous glands – “goose bumps”.
Subcutaneous Layer
a layer of fatty and resilient elements that cushions and insulates the skin above it
distinguishing feature is the presence of fat
The lower parts of sweat glands and hairs, as well as nerves, blood, and lymphatic tissues are present.
Loss of the subcutaneous fat removes the supporting material for the skin (wrinkles).

Glands in the Skin
two main types:  sweat glands and sebaceous glands
eccrine sweat glands

numerous and widely distributed throughout all parts of the body
excrete dilute salt water whose function is to help the body dissipate excessive internal heat through evaporation from the skin’s surface

apocrine sweat glands

limited to the underarms and genitals

apocrine sweat is sterile when excreted but decomposes when contaminated by bacteria resulting in a strong odor
sebaceous (oil) glands

numerous and widely distributed (except for soles of feet and palms of hands)
primary function is lubrication and to keep skin and hair pliable
Blood Vessels

Skin is richly supplied with small blood vessels.

accounts for the reddening of sunburn (erythema), blushing, and the coloration of the fingers under the nails
Hair
Hair and nails are modified forms of skin cells containing keratin as their major structural element.

Hair follicles are found in the entire surface of the skin (except for soles of feet and palms of hands).

In many areas, they are so small as to go unnoticed.

Hair follicles develop as downgrowths from the epidermis.

Each hair is anchored (root) at the bottom of the follicle.

Follicles may extend into the subcutaneous layer.

Note:
Hair follicles and the eccrine sweat glands serve as routes of entry for 


percutaneous absorption.

Physicians sometimes use this absorptive ability in administering drugs (e.g., nitroglycerine, scopolamine, estrogen, nicotine).

Some chemicals placed on the skin can be detected in the saliva a few minutes later (e.g., DMSO).

Physiology and Function
Skin performs important functions protecting the body from invasion by bacteria, injury to vital internal organs, the rays of the sun, and moisture loss.

Temperature Regulation (more in Chapter 12, Thermal Stress)
Sweat is produced constantly, usually in proportion to external environmental temperature or internal metabolic activity.

In hot environments, the body must cool itself through evaporation, which is much more effective than by radiation.

In cool, dry weather, the amount of sweat produced is minimal (insensible perspiration)
Sweat glands are innervated by sympathetic nervous system fibers, ultimately controlled by the hypothalamus.
Emotional stimulation from anxiety or fright may stimulate sweating in the palms, soles, and armpits.

Another way to increase cooling through evaporation is by increasing respiration rates.

Inspired air acquires water vapor from the moist mucous membranes of the mouth, throat, and lungs, which is then expired (e.g., panting dog).
Ultraviolet Light (more in Chapter 11, Non-ionizing Radiation)
Unlike the protection afforded most other animals by fur, feathers, and scales, humans have only the skin as protection from solar UV rays.
After initial exposure to intense sunlight, the skin shows reddening (erythema).

If the exposure was intense, erythema may be followed by blistering and peeling.

After a few days, the erythema will fade, and the skin gradually acquires a tan coloration produced by darkening of existing pigment (melanin), which absorbs UV radiation.

The skin will also increase the amount of melanin as melanin moves toward the surface and is replaced by new melanin in the lower cell layer.

Solar UV radiation can induce degeneration of skin tissues (loss of elasticity – photo aging) and skin cancer.

UV light may result in abnormal cutaneous reactions in patients with certain hereditary or acquired diseases, or in those taking certain medications.

The immune system of humans is affected by UV radiation (photoallergy).

Note:
One beneficial (and normal) effect of UV radiation on skin is the photochemistry that leads to the production of vitamin D [bone density (rickets), immune system health, cancer risk].

Skin Absorption

The epidermis, especially the keratin layer, acts as a major permeability barrier to the entry of foreign chemicals.
Overall, the skin is selectively permeable.

Absorption of materials increases when the skin is disrupted by dermatitis, lacerations, or punctures.

Note:
Hair follicles and sweat ducts may act as easy pathways through the skin for 



certain substances.

Defense Mechanisms
The skin performs its defense functions because of its location, structure, and physiological activity.

Specific defenses in terms of typical industrial hazards include:

bacteria

For the most part, skin is naturally dry terrain, unsuitable for growth and reproduction of bacteria.

The skin also has a normal contingent of resident bacteria that tend to destroy pathogenic bacteria.

sunlight

Increase in pigmentation and thickening of the keratin layer.

primary acute irritants

The skin resists acids, but is less effective against alkalis.

Sweat can function to dilute irritants, but also enhances hydration of the barrier – thereby promoting percutaneous absorption.
injury

The skin’s resilience provides a measure of resistance to forceful impact.

The cutaneous nerves provide information about the state of the external environment.

thermoregulation

The skin is part of the body’s thermoregulatory system and functions both through sweating (evaporative cooling) and through increased surficial blood flow (radiation cooling).

absorption of chemicals

The skin provides a significant blockade against water loss form the body and penetration of the skin by chemical agents.

Occupational Skin Disorders

Because large surface areas are often exposed, the skin is particularly vulnerable to occupational insults.

Workplace skin diseases account for 15–20% of all reported occupational diseases in the U.S. (total annual costs of up to $1 billion).

Occupational skin diseases are largely preventable.

often parallel the level of hygiene practiced by employees
dermatosis

any abnormal conditions of the skin

e.g., redness, itching, scaling, ulcerative, acneiform, pigmentary, granulomatous (tumor-like), or neoplastic (new abnormal tissue growth)
dermatitis

a more limited term referring to any inflammation of the skin

e.g., rash, often identified by the causal agent – allergic dermatitis
Direct Causes

Most of the substances and conditions capable of inducing a skin disorder can be classified into the following groups:

chemical;

mechanical;

physical;

biological; and

botanical.

chemical

Organic and inorganic chemicals are the predominant causes to dermatoses in the work environment.

These substances can be divided into two groups: irritants and sensitizers.
primary acute irritants

substances that are likely to affect most, if not all, people

These agents react on contact, altering the chemistry of the skin by dissolving a portion of it.

Results range from tissue destruction (chemical burn) to inflammation (dermatitis).

Many are water soluble (including many solvents) and react with the lipid (fatty) elements of the skin.

Skin irritation is usually confined to the area of direct contact.

sensitizers

cause allergic contact dermatitis and photoallergic contact dermatitis.

Individuals can become sensitized to certain compounds such that initial skin contact may not produce dermatitis, but after repeated or extended exposure, some people develop an allergic reaction.

Some chemical, and many plant substances and biological agents, are sensitizers.
Other chemicals can sensitize the skin to light (phototoxicity, photoallergy).

mechanical

Mechanical trauma can be mild, moderate, or severe and may occur as a single or repeated event:
friction results in the formation of a blister or callus
pressure results in thickening and color change
sharp objects result in laceration
external force results in bruising, punctures, or tears
Note:
Secondary infection may complicate blisters, calluses, or breaks in the skin.

physical

Physical agents such as heat, cold, and radiation can cause occupational skin disorders.
High temperatures can lead to heat rash (also heat cramps, heat exhaustion, and heat stroke).
Electric shock, ionizing radiation, molten materials, and high temperature materials can result in burns.
Low temperatures can cause frostbite (ears, nose, fingers, and toes most vulnerable).
Sunlight is the greatest source of skin-damaging radiation (may result in cancer).
Ionizing radiation (beta, gamma, x-rays) can cause skin or even systemic cancer.
Note:
Increasing numbers of people come into casual or prolonged contact with 



artificial UV light sources (tanning booths, welding, plasma torches).
biological

Bacteria, viruses, fungi, and parasites can produce cutaneous or systemic diseases of occupational origin.
botanical

The leaves, stems, flowers, bark, or other parts of many plants (including woods) can cause contact dermatitis.
Some plants (and plant parts) can cause allergic sensitization in some people.

Exposure to other plants can result in photo-sensitization.
With woods, dermatitis occurs especially when they are being cut and sanded.

Fomites (any inanimate object capable of carrying infectious agents) can carry and transmit allergens, which can also be dispersed by the smoke from burning.

Indirect Causes (aka Predisposing Factors)
Predisposing factors leading to the development of occupational dermatoses are generally associated with:
age;

gender;

perspiration;

season of the year;

personal hygiene;
allergy; and

pre-existing skin disease

age

Younger, inexperienced, and inadequately trained workers have a higher prevalence of occupational dermatoses than older workers.

gender

The incidence of nickel allergy is much greater in women (due to ear piercing), and women are more susceptible to developing dermatitis when handling coins, nickel salts, and metal alloys.

perspiration

Increased sweating can soften the skin, allowing it to separate (maceration), predisposing the skin to secondary fungal and bacterial infection.
Some materials (e.g., caustics) only become irritants when in solution (mixed with sweat).

season 

Occupational dermatoses are more common in warm weather when workers wear less clothing and, thus, are more likely to come in contact with irritants.

excessive perspiration more common in warm weather

when work area is hot, workers may not wear protective clothing

greater exposure to sunlight, poisonous plants, and insects

Cold weather brings chapping (exposure to cold/ wind) and chaffing (cuffs/collars).

personal hygiene

Poor hygiene is believed to be a significant factor in occupational skin disorders.

Unwashed skin covered with unwashed/unchanged clothes may place the skin in prolonged contact with chemicals.
Responsibility for maintaining clean skin is shared by employer and employee (adequate facilities for maintaining personal cleanliness should be provided).

Excessive skin cleansing (particularly with harsh agents) can produce irritation.

allergy

Atopy (uncommon or out-of-place) is a relatively common genetic tendency toward the development of atopic dermatitis, asthma, and hay fever.

Atopic people are more prone to cumulative irritant dermatitis.

pre-existing skin disease
Other forms of skin irritation can be aggravated by chemicals in the work environment.

Ultraviolet light-sensitive disease (e.g., lupus) and cold-induced disease (Raynaud’s phenomenon) can be aggravated by sunlight and cold, respectively.
Classification of Skin Disease
Skin disorders are relatively easy to diagnose because they are visible.

Accurate diagnosis and classification of disease type and its relationship to employment usually require a high level of clinical skill and experience.

Diagnosis depends on appearance, location, and, most importantly, history.

Contact Dermatitis

the most frequent cause of occupational skin disease
Two variants are generally recognized:  irritant (80%) and allergic (sensitizers) (20%).

irritant contact dermatitis

most often occurs on the hands, wrists, and forearms
Dusts, vapors, and mists can affect any exposed areas (forehead, eyelids, face, ears, neck) and often collect in areas where the body bends.

A primary skin irritant is a substance that causes damage at the site of contact because of its direct chemical or physical action on the skin.
Strong (absolute) irritants produce an observable effect within minutes.

Weak (marginal) irritants can require days of exposure to produce effects.

Note:
Cumulative exposure to marginal irritants causes most cases of occupational 


irritant dermatitis in the workplace.
Question:
Why marginal irritants?

not perceived as a hazard, commonplace chemicals, no PPE
allergic contact dermatitis
Sensitizing agents differ from primary irritants in their mechanism of action and their effect on the skin.

Allergic contact dermatitis is a form of cell-mediated, antigen-antibody immune reaction.

Most sensitizers do not produce a skin reaction on first contact.
Following the sensitization phase, further contact with the same (or cross-reacting) agent results in an acute dermatitis.
other essential points:

An irritant usually affects many workers, whereas a sensitizer generally affects only a few.
Marginal irritants may require repeated or prolonged exposure before a dermatitis appears.
Many skin sensitizers are also primary irritants.
Sensitization can be produced by exposure to minute amounts of a substance and in concentrations insufficient to irritate the skin.
Cross-sensitivity is a phenomenon in which a worker sensitized to one chemical also reacts to other, closely-related chemicals.
Note:
Patch testing is used to differentiate allergic contact dermatitis from irritant dermatitis.
With irritant dermatitis, the body does not produce the antigen-antibody immune reaction.
Contact Urticaria
characterized by the appearance of urticaria (hives) usually within minutes at the site of contact with a variety of substances
compounds that cause the body to release histamine substances (immunological response that triggers the inflammatory response)
There are three types of contact urticaria:

nonimmunologic (NICU)

typically causes mild localized reactions (hives) that clear within hours
This type of urticaria occurs without prior exposure of a worker’s immune system to an allergen.

Causes include plants (nettles), insects (caterpillars/moths), dimethyl sulfoxide (DMSO).

Note:
Nonimmunologic urticaria is the most common.

immunologic (ICU)

most common in atopic individuals (people who are prone to allergies)
Prior exposure to an allergen is required (antigen-antibody immune reaction).

Causes include penicillin, neomycin, latex, and DEET (insect repellant).

Note:
This form of contact urticaria can be life-threatening (anaphylactic shock) and 



should wear a medical alert tag and carry emergency adrenaline.

contact urticaria of unknown mechanism.

Causes of contact urticaria of uncertain type include certain types of solar urticaria (caused by sun exposure) and aquagenic urticaria (caused by water exposure).
Photosensitivity
the capacity of an organ or organism or certain chemicals and plants to be stimulated to activity by light or to react to light
Two types are generally recognized:

photo irritation (phototoxicity)

can affect anyone

photoallergy

involves immune mechanisms and affect fewer people
Note:
Industrial sources of photosensitivity can be obscure.

Occupational Acne
Results from contact with petroleum or its derivatives, coal tar products, or certain halogenated aromatic hydrocarbons.

The eruption can be mild and localized, or severe and generalized.

Acne results when sebaceous glands produce excess sebum (produced by sebaceous glands).

If sebum and keratin (dead skin cells) block the skin pores, comedomes can develop.

The wall of the follicles may rupture, and bacteria and comedomal debris cause acne pimples and pustules.

Any form of occupational acne (or preexisting acne) can be aggravated by:

exposure to insoluble (straight) cutting oils;

heat;
constant friction (localized to forehead – hardhat, waist – belt, or chin – chin strap);
excessive scrubbing with harsh soaps;
cosmetics;
pomade/vaseline; and
topical corticosteroids.
chloracne

Chloracne is not related to acne.

Rather than overactive sebaceous glands, the glands are destroyed and replaced by epidermal cysts.

Certain halogenated aromatic chemicals (e.g., PCBs, dioxin) are the most potent acnegens and are among the most toxic environmental chemicals.
Chloracne can be accompanied by systemic toxicity.

Pigmentary Abnormalities

Can result from exposure to certain chemical, physical, and biological agents.

Represent difficult cosmetic problems and can indicate exposure to potential systemic toxins.

Hyperpigmentation

Skin darkening can follow almost any dermatitis as a post inflammatory event.

chemical photosensitizers (tar, pitch, plant, drug);

exposure to certain chemicals (arsenic);

physical agents (ultraviolet light, thermal radiation, ionizing radiation); and 

trauma (chronic itching)

Hypopigmentation

Pigment loss (leukoderma) can also follow inflammation.

physical or chemical damage (thermal, ultraviolet, ionizing radiation, chemical burns)
exposure to certain chemicals

(agerite alba – antioxidant once used in gloves)

(phenolic compounds – industrial germicidal cleaners, paints, plastic resins)

These chemicals interfere with melanin biosynthesis, destruction, or both.

Hands and forearms are usually affected (can affect other parts of body if ingested).

idiopathic vitiligo 
A patchy loss of pigment from otherwise healthy skin arising spontaneously from unknown causes.
Sweat-induced Reactions
Miliaria (heat rash, prickly heat)

An inflammatory reaction to retained sweat resulting from the obstruction of sweat ducts.

Common reaction to individuals who sweat profusely when exposed to heat.

Intertrigo

chaffing that occurs on opposing skin surfaces (e.g., skin folds, arm pits) exhibited as a reddish, scaly eruption.

the result of insensible water loss and sweat being unable to evaporate
Superimposed yeast, fungal, and/or bacterial infection can also be present.

Obesity and heat exposure are contributing factors.

Cutaneous Tumors

Neoplastic growths (an abnormal new growth of tissue) are classified as benign lesions, precancerous, or cancerous.

Benign viral warts are more common among workers associated with wet work.

Excessive exposure to sunlight is the most common cause of precancers and cancers in human skin

Precancerous cells can progress to squamous cell carcinoma (SCC – can spread throughout body), and basal cell carcinoma (BCC – rarely metastasizes).

Ulcerations

tissue injury on a skin or mucous membrane caused by trauma, thermal or chemical burns, infection, and a number of chemicals
results in erythema (redness of the skin that disappears under pressure), blisters, or pustules
Granulomas
chronic, indolent (slow to develop or heal) areas of inflammation that can be localized or generalized
Scar formation often results.

Causes include a variety of bacterial, fungal, viral, parasitic, and botanical sources.

Alopecia

the absence of hair from skin areas where it is normally present
has numerous causes including:  trauma, cutaneous and systemic disease, drugs, chemicals, and ionizing radiation
Industrial-caused hair loss is rare and difficult to diagnose as to cause.

Nail Disease

paronychia

Chronic inflammation of the folds of tissue surrounding the fingernail with associated inadequate development or wasting of the nail is a common disorder associated with wet work.

Often, this disorder will result in yeast, bacterial, or fungal infection.

Nail discoloration

can result from exposure to chemicals
Nail dystrophy (malformation)
can result from exposure to chemicals
can also be secondary to Raynaud’s phenomenon and vibratory trauma (vibratory white finger)
Systemic Intoxication

A number of chemicals with or without direct toxic effect on the skin itself can be absorbed through it and cause (or contribute to) systemic intoxication.

Examples:

aniline (red blood cells)

carbon disulfide (nervous system and psychological disorders)

carbon tetrachloride (CNS depression)

organophosphate pesticides (nerve signal transmission)

Burns

Types of Burns

explosion burns

usually affect exposed areas (hands, face)

steam burns

may be superficial and localized, severe and generalized, or may be self-cauterizing
hot-water burns

often lead to blistering; more severe is victim is wearing heavy clothing
molten-metal burns

often affect lower limbs and often extremely deep
hot-solid burns

normally not extensive but can be very deep
flame burns

almost always deep and often extensive; the type of clothing being worn plays a role
electrical or radiant energy burns

almost always severe and often with complications.

chemical burns
Burns caused by chemicals are similar to those caused by heat, both destroy body tissue.

Many concentrated chemicals solutions have an affinity for water.

When they come in contact with body tissue, they withdraw water from it so rapidly that the tissue is destroyed.

The severity of chemical burns depends on the:

corrosiveness of the chemical;

concentration of the chemical;

temperature of the chemical or its solution; and

duration of the contact.

Classification of Burns

In terms of severity, burns are commonly classified as first, second, or third degree.
first-degree burns

characterized by redness and heat, accompanied by itching, burning, and considerable pain
Only the outer layer of the epidermis is involved.

second-degree burns

highly painful and involve deeper portions of the epidermis and the upper layer of the dermis
The skin is mottled red, with a moist surface and blisters.

These burns are easily infected.

third-degree burns

involve the loss of skin and deeper subcutaneous tissue
appear pearly-white or charred in appearance, and the surface is dry (cauterized)
These burns are not painful (at first) because the nerve endings have been destroyed.

special types of burns

cement 

Cement is extremely alkali (pH 11-13).

There have been any reports of severe burns from kneeling in wet cement or from wet cement becoming trapped inside boots.

Pressure and occlusion are important factors.

Symptoms may be delayed, so workers should be alert to the danger.





hydrofluoric acid

This is a strong acid widely used in industry.

Burns from hydrofluoric acid are characterized by intense pain (often delayed) and progressive deep tissue destruction.

Prevention and Control

Dermatoses caused by substances or conditions present in the work environment are largely preventable (but requires effort by both managers and workers).

There are two major approaches to the prevention and control of occupational diseases in general, and dermatoses in particular:  environmental control measures; and personal hygiene methods.

In both cases, the key is cleanliness.

Environmental Cleanliness
Environmental cleanliness includes good housekeeping.

Its primary function is to reduce the possibility of contact with an offending agent.
planning

Eliminate as much as possible the contact of workers with irritants through:

proper design of equipment;

ventilation; and

safe handling of irritant chemicals.

process control

Every aspect of the operation should be scrutinized before any new process or work procedure is introduced and before any new substances are adopted to identify possible or known dermatitis hazards (including those created by trace impurities).

Suitable engineering controls can be instituted to prevent skin contact with offending substances.

enclosure guards and mechanical handling facilities may be necessary

suitable exhaust ventilation should be used

selection of materials

Much can be done to minimize hazardous conditions through careful selection of materials.

when possible, chemicals of low toxicity and low irritant potential should be substituted

products may be available that reduce the dust hazard (pellets, granules, solutions)

sampling procedures
To correctly measure and sample skin exposure to chemicals, it is important to understand the methods of such exposure.
contact with chemicals in a container (spill);

contact with contaminated surfaces (tools, rags);

exposure to aerosols (fallout of mist, dust);

exposure to sprays (ballistic droplets); and 

permeation through clothing.

Current sampling proedures are often difficult to apply to prevention of occupational skin disease.

Some exceptions include the use of wipe samples, hand/skin rinses, dermal patches, and air sampling.

good housekeeping
Environmental cleanliness is nothing more than good housekeeping.
It is maintained by frequently cleaning floors, walls, ceilings, windows, ductwork, and machinery.

To be effective, cleaning should be part of a plan, and should be performed on a schedule.

The necessary equipment and materials should be assigned and housekeeping workers should be trained.

Note:
Environmental cleanliness and good housekeeping are beneficial because 


they set a good example for workers and encourage personal cleanliness.

Personal Cleanliness

The importance of personal cleanliness in the prevention and control of occupational dermatoses cannot be overemphasized.

Prevention of contact with hazardous agents is the overriding theme.
wash stations

To minimize contact with harmful agents, workers must have access to facilities for washing hands.

It is up the employer to provide adequate washing facilities, good cleansing materials, and education on good hygiene practices.

Note:
The farther workers must walk to clean up, the less likely they are to do so.

To be reasonably effective, workers must use washing facilities at least four times a day:  during work (before eating, drinking, smoking, or using the restroom), before lunch, after lunch, and before leaving the facility.

Safety showers and eyewash stations should be available (flushing should continue for 15 minutes).

Note:
Some cases of industrial dermatitis are caused by cleansing materials used 



to remove harmful agents.

barrier creams.

A barrier cream is the least effective way of protecting skin.

There are instances when a protective cream may be used when the face cannot be covered by a shield or gloves cannot be worn.

Barrier creams should be used to supplement, but not replace, personal protective equipment.

personal protective equipment
When facility and process design (engineering controls) cannot eliminate all contact with irritants, personal protective equipment (PPE) must be used (e.g., gloves, aprons, boots, goggles).

High-quality clothing should be obtained.

Management should purchase them and enforce their use, and should ensure the clothing is mended and laundered often enough to keep it protective.
Whenever irritation chemicals are likely to contaminate clothing care must be taken to provide clean clothing at least daily.

Note:
Clothing worn at the job should not be worn home.

(workers’ families have developed contact dermatitis or chloracne from contact with clothing worn home from the job).
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