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4.0 FORMALDEHYDE EXPOSURE ESTIMATION 

For workers this would be sewing garments and for consumers it would be wearing garments.  
Therefore the worst case scenarios that were used for  exposure assessment 
previously referenced were used for this assessment . 

The  fiber is made with of various basis weights.  The highest basis weight for 
 is 8.6 oz/yd2 (0.0292 g/cm2). This basis weight was used as the representative 

basis weight for all scenarios as a conservative approach. 

The exposure is assessed over the user’s lifetime and reported as a lifetime average daily 
intake (LADI) 

LADI = daily exposure x days used per year x years exposed/average lifetime in days 

For the exposure assessments it was assumed workers or consumers were exposed 250 days 
per year for a 40 year period and that the average lifetime is 70 years or 25550 days.  These 
conservative defaults are recommended for worker scenarios.  Since the “consumers” of the 
final product are workers the 40 year was applied to that scenario also.  If there is specific 
information regarding a use then these PROP 65 defaults can be modified. 

4.1. Industrial Use:  Inhalation Exposure Assessment for Manufacture of Garments   

There is one company that does small piece work in their CA facility.  This is not a routine 
operation, it is estimated that they have workers sewing garments less than 1 day per week (12 
days/yr).  Otherwise the same defaults were used as in the DMAC PROP 65 report  

Assume room size is small:  10 m³ (each worker has their own little volume cube (3 m x 3 m x 
1.12 m) for worst case so independent of the # of workers in room) 
Assume there is just a minimal air exchange = 1/hr (conservative) 
Amount of processed per day = 1.4E+05 cm² (based on each worker sewing 8 garments per 
day) 
Basis weight = 0.029 g/cm² (supplied by business as 8.6 oz/sq yard) 
Mass of  processed per day = 1.4E+05 cm² x 0.029 g/cm² = 4060 g 
Amount of formaldehyde applied to fabric = 4 ppm 
Exposure Time and Emission duration = 8 hr for workers 
CONSEXPO constant release rate exposure estimation for staple handling = 0.18 mg/m³ 
Exposure estimation for worker spending 8 hr/day = 10 m³/day x 0.18 mg/m³ = 1.8 mg/day 
 
LADI = 1.8 mg/day x 12 days/yr x 40 yrs/25550 days = 0.034 mg/day or 34 g/day 
Risk Characterization Ratio = 34/40 = 0.8 
 
The result is below the PROP 65 NSRL indicating safe harbor and no requirement for labeling 
under the PROP 65 regulation. 

4.2. Service Life:  Inhalation Exposure Assessment for Protective Garments 

The typical users of  fabric will be industrial workers.  The same scenario defaults 
as used for DMAC PROP 65 report were used except since it is industrial workers a 12 hr 
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exposure time was selected as worst case. To estimate a worst case inhalation exposure the 
following assumptions were made: 

The worker is in a small space (1.5 m x 1.5 m x 1.35 m = 3 m³) 
Assume there is just a minimal air exchange = 0.3/hr (very conservative) 
Amount of material worn = 17250 cm² (see explanation in section 9.6) 
Basis weight for coverall = 0.029 g/cm²  
Mass of  worn = 17250 cm² x 0.029 g/cm² = 500 g 
Amount of formaldehyde applied to fabric = 4 ppm 
Exposure Time and Emission duration = 12 hr for workers  
Volume breathed in 12-hr workday for worker = 15 m³ 
CONSEXPO instantaneous release rate exposure estimation for worker = 0.18 mg/m³ 
Exposure estimation for worker spending 8 hr/day = 15 m³/day x 0.18 mg/m³ = 2.7 mg/day  
 
The exposure estimate is based on a new coverall and all the residual formaldehyde coming off 
in one day.  Workers are typically issued coveralls for the year and 3-5 would be typical.  For 
conservatism it is assumed 6 coveralls/year are used for every work year.  The workers are only 
potentially exposed when wearing the new coverall (6 days/yr). 
 
LADI = 2.7 mg/day x 6 days/yr x 40 yrs/25550 days = 0.02 mg/day or 20 g/day 
Risk Characterization Ratio = 20/40 = 0.5 
 
The result is well below the PROP 65 NSRL indicating safe harbor and no requirement for 
labeling under the PROP 65 regulation. 

5.0 ANTIMONY TRIOXIDE EXPOSURE ASSESSMENT 

has performed in-vitro testing of modacrylic fibers to investigation the dermal absorption 
of antimony trioxide.  Two studies have been performed for fabric with different antimony 
trioxide levels:  Both studies were completed on July 13, 
2005.    Both studies indicate that about 0.01% of the 
antimony trioxide present is released into saline solution at 32oC over 24 hrs and of that amount 
only about 0.1% is dermally absorbed based on 24 hrs at 32oC.   

A simple dermal exposure assessment can be performed based on the use information 
presented in Section 3 and assuming the amount antimony trioxide absorbed to be 0.001%.  For 
this scenario it will be assumed that the amount absorbed could occur each time the garment is 
worn (250 days) over a lifetime since there is an excess of antimony trioxide present.   

5.1. Industrial Use:  Dermal Exposure Assessment for Manufacture of Garments   

Amount of processed per day = 1.4E+05 cm² (based on each worker sewing 8 garments per 
day) 
Basis weight = 0.029 g/cm² (supplied by business as 8.6 oz/sq yard) 
Mass of  processed per day = 1.4E+05 cm² x 0.029 g/cm² = 4060 g 
Wt% Antimony Trioxide present in fabric = 2.83  or 28,300 g/g 
Antimony Trioxide dermal absorption = 0.01% x 0.1% = 0.001% 
 
Amount of Antimony Trioxide absorbed per day  = 4060g x 28,300 g/g x 0.001%  
       =1150 g/day or 1.2 mg/day 
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LADI = 1.2 mg/day x 250 days/yr x 40 yrs/25550 days = 0.5 mg/day or 500 g/day 
Risk Characterization Ratio = 0.5/12 = 0.04 
 
This exposure assessment is very conservative since workers are only in contact with each 
piece of fabric for a short time and the amount available would be less than the 24 saline 
extraction data or the 24 hr in-vitro testing. 

5.2. Service Life:  Dermal Exposure Assessment for Protective Garments 

Amount of material worn = 17250 cm² (see explanation in section 9.6) 
Basis weight for coverall = 0.029 g/cm²  
Mass of  worn = 17250 cm² x 0.029 g/cm² = 500 g 
Wt% Antimony Trioxide present in fabric = 2.83 or 28,300 g/g 
 
Amount of Antimony Trioxide absorbed per day  = 500g x 28,300 g/g x 0.001%  
       =0.14 g/day or 0.14 mg/day 
 
LADI = 0.14 mg/day x 250 days/yr x 40 yrs/25550 days = 0.05 mg/day or 50 g/day 
Risk Characterization Ratio = 0.05/12 = 0.004 
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