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PERMANENT PRESS AND OTHER

FORMALDEHYDE TREATED FABRICS

Employees working in clothing manufactures with fabrics treated with formaldehyde-treated resins develop irritation of the respiratory system.  Exposure levels to formaldehyde there were 1-11 ppm formaldehyde, and employees hands became contaminated with the resin.
  An investigation of eight textile plants using formaldehyde resin for permanent press treatment with average formaldehyde exposure of 0.8 ppm found health effects of respiratory irritation, increased thirst and sleep disturbance.
  Another survey of employees processing textiles impregnated with urea-formaldehyde and melamine-formaldehyde resins, with exposures up to 5 mg/m3, found irritation conjunctivitis in 72%, inflammatory rhinitis in 28%, red dry skin in 11% and chronic bronchitis in 22%
   A Permanent Press clothing factory inspection in California found formaldehyde exposures of 0.9 to 2.7 ppm, and employees had increased tearing of the eyes and irritation of the throat and nasal passages.

Many reports exist for cases of contact dermatitis among workers in textile plants using fabrics treated with formaldehyde resins3    Nineteen cases of eczema have been reported in people wearing permanent press treated fabrics.
  Dress shop employees and customers studies where formaldehyde treated fabrics were sold had increased burning eyes, headaches, and nose and throat irritation.  Formaldehyde levels were 0.13 to 0.45 ppm, and 15 air changes/hour in increased ventilation was recommended to remedy the problem.

Formaldehyde resins are often used in the textile industry to reduce wrinkling and shrinkage.  The types of resins used include urea-formaldehyde, melamine-formaldehyde and phenol-formaldehyde.
  The Consumer Product Safety Commission has also identified permanent press clothing as “products in which formaldehyde is used”.

Formaldehyde has been associated with illness symptoms including headache, eye and respiratory irritation, sleep disturbance and increased thirst in workers with occupational exposure as well as people with certain consumer products at exposure levels as low as 0.13 ppm.
  Chronic exposure to formaldehyde can cause asthmatic symptoms and other reactive airway disease
, headache, memory loss, dizziness, upper and lower airway effects, aching, gastrointestinal disturbances, chronic fatigue, and increased sensitivity to chemicals.
,
,
  

Day care workers exposed to levels of 0.43 mg/m3 (about 0.34 ppm) experienced headache, eye and respiratory irritation and fatigue.
  Boeing workers exposed to formaldehyde resins had fatigue, impaired memory, headache, confusion and respiratory effects.
  A home resident exposed to formaldehyde (UFFI insulation) developed respiratory problems and new onset of sensitivity to chemicals.
   Chronic formaldehyde exposure in mobile home residents at levels of 0.05 to 0.5 ppm also induced chronic multiple organ system symptoms similar to those described in the literature for multiple chemical sensitivity.8 
Immune changes have also been reported with formaldehyde exposure.  Changes in cell-mediated immunity can include changes in basophiles and/or suppressor cells.
  Chronically ill persons after formaldehyde exposure often exhibit immune activation and increased autoantibodies.3,8   Mobile home residents with chronic exposure at 0.05 to 0.5 ppm exhibited increased immune activation (increased TA1), increased autoantibodies, and (as a group) increased antibodies against formaldehyde (anti HCHO-HSA).8 Another mobile home group with exposures of 0.07 to 0.55 ppm found reduced T lymphocytes and impaired T cell function using PHA.11  However, since immune responses change with the time lapse from the initiating exposure, the individual patient abnormalities will be in part determined by how soon they were tested following the causal exposure.

Liver effects can also develop from formaldehyde exposure.12  These include toxic hepatitis and symptoms of hypersensitivity  which developed in a family exposed up to 0.95 ppm; a 10 year old who developed jaundice and liver enzyme changes with exposures in a mobile home up to 10 ppm; and a home occupant exposed to 10 ppm who developed hepatitis, respiratory problems and a newly induced sensitivity to chemicals.  

Brain effects have also been reported from formaldehyde exposure.  Neurobehavioral testing on 305 histology technicians with an average of 17 years in the occupation using formaldehyde as a fixative an average of 4.3 hours daily had impaired memory, dexterity and balance.13   This study controlled statistically for solvent exposure that at lab levels affected only recall.  Since the study was conducted on actively employed technicians, it could not rule out permanent damage.  Exposure levels in the areas of greatest exposure were 0.2 to 1.9 ppm, but technicians did not spend the full day in these areas.  

Another evaluation of four formaldehyde-exposed employees
 showed, compared to healthy controls, they had excess fatigue, headache, sleep disturbance, irritability and mood changes.  Neurologic and neurocognitive functions were impaired also on standardized testing, including balance, reaction time, color visual fields and multiple tests of cognitive function.  These persons were examined four years or longer after last exposure; therefore changes seen demonstrate permanent brain damage.  

Insulators using formaldehyde-containing insulation
 were found to have impairment on lung function compared to controls, including worse FEV1, FEV75-85 (small airway disease), vital capacity (FVC) and/or gas transfer ability (diffusing capacity).  

Formaldehyde could cause nervous system damage by its known ability to react with and form cross-linking with proteins, DNA and unsaturated fatty acids.13  These same mechanisms could cause damage to virtually any cell in the body, since all cells contain these substances.  Formaldehyde can react with the nerve protein (neuroamines) and nerve transmitters (e.g., catecholamines)13, which could impair normal nervous system function and cause endocrine disruption.  

Increases in temperature (hot days, ironing coated textiles) and increased humidity both increase the release of formaldehyde from coated textiles.

Animals can be exposed to formaldehyde and sensitized so that thereafter they have abnormal responses both to low levels of formaldehyde and to multiple other pollutants, i.e., they develop sensitivity to multiple chemicals.
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