
 
       

 

Evaluation of Hero Wipes Reduction of Surface Lead (Pb) Contaminants 
 

I. PURPOSE   

The National Institute for Occupational Safety and Health (NIOSH) researchers has conducted over 70 
Health Hazards Evaluations (HHE) surveys in the workplace measuring lead exposure. From this data it 
was discovered that even with exposure controls in place workers were still at risk for receiving the 
unanticipated toxic handoff

1
. Field samples at a lead-acid battery plant detected as high as 3000 μg of 

lead on the hands on a worker
2
. One survey found an average of 530 μg left on the hands of workers after 

washing with soap and water
2
. This study was performed to evaluate the performance of Hero Wipes Fire 

at removing lead contaminants from the hands. The results would determine if Hero Wipes Fire could 
offer a better solution at reducing the risk of toxic handoff than hand washing with soap and water.  

II. STUDY INFORMATION 

a. Materials: Hero Wipes Fire were used as the hand cleansing towel and was obtained from Diamond 
Wipes International, Inc. Ghost wipes were used as the lead sampling wipes and was obtained from 
Environmental Express. The 50 ml centrifuge tubes were supplied by ALS Laboratories. Lead (II) oxide 
powder ReagentPlus®, PbO; ≥99.9 %, particle size <10 μm was obtained from Sigma-Aldrich. Clabber Girl® 
Non-GMO Cornstarch and aluminum foil was obtained from a local grocery store. 

b. Lead powder and food grade cornstarch were mixed uniformly together to create leaded dust with a 
concentration of 90.9 mg Pb per gram.  

c. The lead powder and cornstarch mixture were weighed into ten 33 mg samples and ten 66 mg samples 
using a calibrated analytical balance (Ohaus Model PA323). Each sample was weighed onto a 1 inch x 2 
inch strip of aluminum foil.  

d. The study followed similar cleansing protocols in an experiment performed by Eric J. Esswein et. al.
3
 with 

two modifications.  

a. A final rinse was performed in Esswein’s study to remove the surfactant. This may have been 
done to keep the surfactant from interfering in the lead sampling step and subsequently the lead 
recovery process on the sampling wipes. The first modification was to change the final rinse time 
to 20 seconds instead of 30 seconds in cleansing protocols B and D. The final rinse time was 
shortened since it was suggested in Esswein’s study that the final rinse may assist with removing 
lead from the skin’s surface by diluting the solubilized lead

3
. 

b. The second modification was to include a cleansing protocol where the amount of lead dust on 
the hands was doubled to 66 milligrams. The modification was made to challenge the Hero 
Wipes Fire in extreme conditions.  

e. Each test protocol was done in replicates of 5 with one test subject used in each protocol. 

f. Analytical analysis of the lead sampling wipes was performed by ALS Laboratory. 

III. PROCEDURE 

 
Protocol A 

i. To contaminate the test subject’s hands a 33 milligram lead sample was transferred from the foil to 

one of the test subject’s palms.  The subject then carefully rubbed the mixture into the palmar 

surface (ventral) of both hands for 30 seconds.  

ii. The subject was given one Hero Wipe to cleanse both palmar surfaces of the hands for 30 seconds. 

iii. With a clean gloved hand the investigator used a single lead sampling wipe to sample the palmer 

surface of one hand, using only one side of the sampling wipe. The soiled wipe was placed into a 

labeled 50-ml centrifuge tube.  A new sampling wipe was used to sample the subject’s other hand. 

The soiled wipe was placed into the same labeled centrifuge tube. 

 



 

        Protocol B 

i. Protocol A, but immediately following step(A.ii.) the subject rinsed their hands at a sink under tepid 

running water for 20 seconds to remove the surfactant. The hands were then patted dry with a paper 

towel. 

        Protocol C 

i. Protocol A, but with 66 mg of the lead sample. (A. i.) 

        Protocol D 

i. Protocol A, but with 66 mg of the lead sample (A. i.) and immediately following step (A.ii.) the subject 

rinsed their hands at a sink under tepid running water for 20 seconds to remove the surfactant. The 

hands were then patted dry with a paper towel. 

 

IV. RESULTS AND DISCUSSION 

Lead dust sample (Lead and cornstarch mixture): 69,000 μg/g  
 

 

 Replicate 1 
(μg) 

Replicate 2 
 (μg) 

Replicate 3 
 (μg) 

Replicate 4 
 (μg) 

Replicate 5 
 (μg) 

Average 
 (μg) 

Protocol A 100 80 120 68 91 91.8 

Protocol B 7.8 7.1 9.5 5.5 4.2 6.82 

Protocol C 170 190 220 170 150 180 

Protocol D 32 15 15 11 11 16.8 

Table 1: Results of lead recovery from each replicate in protocols A – D. 

 Lead Applied 
(μg) 

Lead Recovered 
(μg) 

Lead Removed 
(μg) 

Percent Removal 
(%) 

Protocol A 2,277 91.8 2185.2 95.9 

Protocol B 2,277 6.82 2270.18 99.7 

Protocol C 4,554 180 4374 96.0 

Protocol D 4,554 16.8 4537.2 99.6 

Table 2:  Calculated percent removal of lead. Lead quantity applied was adjusted for the actual concentration 

of the lead dust. 

 

The results of the five replicates from each testing protocol showed that the wipes effectively removed 
between 95.9% - 99.7% of lead. Hero Wipes Fire was essentially equally effective at removing lead in protocols 
B and D (using two different lead concentrations with a final water rinse). The same can be said between 
protocol A and D (using two different lead concentrations without a final water rinse).   
 
The amount of lead recovered in the lead dust sample (lead and cornstarch mixture) was lower than expected. 
Since the lead dust sample was sent for analysis after the experimental procedure was completed the lower 
amount of lead would suggest that the lead was not consistently distributed in the mixture. Some replicates 
may have received a larger dose of lead than initially measured.   

V. CONCLUSION  

Hero Wipes Fire performed very well at removing lead at both concentrations (2,277 μg and 4,554 μg) 
loaded onto the hands following all cleansing protocols. For comparison, Esswein et. al. tested the 
cleaning performance of liquid soap and water that resulted in 270 μg of lead remaining on the hands

3
. 

This illustrates that Hero Wipes Fire provides a better cleaning solution for reducing the risk of toxic 
handoff than hand washing with soap and water.  

 



 

VI. ATTACHMENTS 

Summarized lead analytical results (5 pages) 
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