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1.0 SUMMARY 

The American Chemistry Council Antimicrobial Exposure Assessment Task Force II 
(AEATF II) contracted with Golden Pacific Laboratories, LLC to conduct the field 
phase and analytical phase of a human exposure monitoring study; Exposure of BIT to 
applicators applying paint by brush and roller.  This study was conducted to determine 
the removal efficiency of BIT in latex paint from human hands.   
 
Recruitment 
Following approval of the protocol by the United States Environmental Protection 
Agency, California Department of Pesticide Regulation and an independent 
Investigational Review Board (IRB), newspaper advertisements were used to recruit 
subject participants.  Advertisements were placed in the major local newspaper, the 
Fresno Bee, as well as a newspaper circulating in the Spanish speaking community.  
The advertisements included a description of the study and provided phone numbers to 
call for more information.  Interested callers were interviewed by phone to determine 
whether they met the inclusion criteria. 
 
A total of 40 subjects were enrolled in the study in response to the newspaper 
advertisements.  After the enrollment period ended, subjects were assigned numbers in 
a consecutive order.  The subject numbers were randomized, with the first 28 subjects 
in the generated randomized list placed into 4 monitoring events with 7 subjects each.  
The remaining subjects were held as extras for potential entry into the study in the 
sequence determined by the randomization process.  The first five subjects in the 
monitoring event were assigned to participate while the last two subjects were 
alternates, available if one of the assigned five could not participate or complete the 
event.  The subjects were contacted and scheduled to come to the laboratory on a 
specific day and time.  Each of the four monitoring events was completed by five 
subjects.   
 
Informed Consent 
Meetings with potential subjects were scheduled at Golden Pacific Laboratories (GPL) 
to go over the Informed Consent Forms.  During the meeting, potential subjects were 
given an English or Spanish version of the Informed Consent Form (ICF), the 
“Experimental Subject’s Bill of Rights,” which is part of the ICF, and a Qualification 
Worksheet.  Subjects were also offered a copy of the Safety Data Sheet of BIT, the 
Material Safety Data Sheet of the latex paint, and the paint product label in both 
English and Spanish.  Subjects were asked to complete the top portion of the 
Qualification Worksheet, which inquired about the health of the subject.  If none of the 
answers disqualified the subject from participating, the ICF and subject’s Bill of 
Rights were described to each volunteer in detail in their preferred language.  Subjects 
who met the inclusion criteria and were interested in enrolling into the study were then 
asked to complete the bottom portion of the Qualification Worksheet and sign and date 
the Informed Consent Form. 
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Study Design  
Subjects were assigned into two groups. The first group had their hands fortified with 
100 µL of paint containing approximately 154 ppm of BIT.  The second group had 
their hands fortified with 100 µL of paint containing approximately 547 ppm of BIT 
The study was conducted on two days and each day monitored five subjects in the 
morning and five subjects in the afternoon.  The total amount of BIT applied to the 
hands of each subject during the monitoring event was calculated by weighing the 
applicator before and after application. 
 
Upon arrival at the study location, the subjects were reminded that they could 
withdraw from the study at any time and asked if they had any questions.  The nurse 
examined the subject’s hands for disqualifying skin conditions.  Female subjects were 
taken to a private area by a female researcher and asked to self-administer an over-the-
counter urine pregnancy test.  Qualified subjects were taken to the sink area to wash 
their hands with Ivory soap and water and then seated in their designated chair at the 
table. 
 
Once the subjects were comfortable, a 100 µL aliquot of the assigned paint was 
applied across both the right and the left palms of the subject and a timer was set and 
started for 45 minutes.  During the 45-minute drying time, subjects were offered water, 
talked among themselves, and watched a movie.  Subjects were asked to keep their 
palms facing upwards and fingers mainly extended during that time.   
 
After the 45-minute drying time was completed, the subject was taken to the 
designated area where the paint was washed off the hands using a wash and wipe 
procedure.  The isopropyl alcohol/water (50:50, v/v) solution and wipes used to wash 
the hands were collected in a glass jar and capped.  All samples were placed in frozen 
storage at GPL.  After the sample was collected, the subject washed their hands with 
Ivory soap and water.  A nurse examined the subject’s hands for irritation, after which 
the subject was paid in cash for their participation and was free to leave.  
 
Sample matrix fortifications were performed in a designated area each day of the study 
to assess the stability of the active ingredient under field and storage conditions in the 
sampling material.  Four samples containing a package of wipes and 500 mL of 
isopropyl alcohol/water (50:50, v/v) solution were fortified with two known 
concentrations of BIT (low and high).  An unfortified control was reserved as a field 
control sample.   
 
As samples were collected, GPL personnel logged the samples into frozen storage (<-
10 °C) and the samples remained in frozen storage pending analysis. 
 
Results 
The study took place in the conference room at Golden Pacific Laboratories, LLC in 
Fresno, CA, on April 7, 2015 and April 9, 2015. 
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Study sample analysis was initiated on May 18, 2015 and completed on May 20, 2015.  
Field samples were analyzed in sets.  Typically, each set consisted of a solvent blank, 
an untreated control, two laboratory fortification samples, field study samples and field 
fortification samples.   
 
The active ingredient, BIT, was analyzed in study samples by shaking the samples for 
15 minutes.  An aliquot of the sample was diluted 1:1 with a deuterated internal 
standard (IS) solution and then analyzed by LC-MS/MS, using a previously validated 
method.  The limit of quantitation (LOQ) for the hand wash samples is 1.0 ng/mL. 
 
The concentration (ng/mL) of BIT detected in the samples was interpolated from a six-
point standard calibration curve.   
 
Laboratory fortification samples were prepared with each analytical set.  Each sample 
set consisted of one laboratory control and two laboratory fortification samples.  No 
residues of BIT were detected in either of the laboratory control samples.  The overall 
laboratory fortification recovery for hand wash samples was 94.2% ± 5.47% with a 
RSD of 5.81% (n = 4).   
 
The overall mean recoveries were within the acceptable range of 70% to 120% 
demonstrating that BIT was adequately determined from the hand wash samples. 
 
The mean field fortification recoveries of BIT in hand wash samples was 102% ± 
4.90% with a CV of 4.80% (n = 8).  Sample results were not corrected for either 
laboratory or field fortification recoveries. 
 
The concentrations of BIT in the paint were determined and used to calculate the total 
amount of active ingredient applied.  The concentrations of BIT in the paint was found 
to be 154 ppm and 547 ppm.   
 
Analysis of the hand wash samples demonstrated that BIT could be removed from the 
hands using the wash and wipe procedure.  The wash and wipe procedure removed 
73.3% of the amount applied at the low concentration and 60.3% for the high 
concentration.  Overall, the wash and wipe procedure removed 66.8% of the BIT 
applied to the hands. 
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2.0 INTRODUCTION AND BACKGROUND 

The American Chemistry Council Antimicrobial Exposure Assessment Task Force II 
(AEATF II) contracted with Golden Pacific Laboratories, LLC to conduct the field 
phase and analytical phase of a human exposure monitoring study; a brush and roller 
application study.  The objective of this study was to determine the removal efficiency 
of BIT in latex paint from human hands.  The results of the study are presented in this 
report. 

 
3.0 TEST AND REFERENCE SUBSTANCES 

3.1 Test Substance Identification 
Trade name: Sherwin-Williams SuperPaint® Interior Acrylic Latex 

Paint 
Manufacturer: The Sherwin-Williams Company, Cleveland, Ohio 
Product Code: A86 W 151 
Batch number: WE05 45HN 00118 JKG RDJ 
Active ingredients: 1,2-Benzisothiazolin-3-one (BIT) 
CAS numbers: BIT: 2634-33-5 
Storage conditions: Room Temperature (20 ± 5 °C) 
Dates received: March 31, 2015 
Expiration date: NA 
 
BIT is added to latex paint by the manufacturer to inhibit the growth of 
microbes.  The concentration of BIT in the paint is estimated to be 120 ppm, 
however is not certified.  The concentration of the base paint was determined at 
GPL prior to use.  The average concentration of the base paint was found to be 
154 ppm (µg BIT/g paint).  Based on the determined concentration of base 
paint, a subsample of the paint was fortified with BIT in diethylene glycol to 
prepare paint at a higher concentration.  The concentration of the supplemented 
paint was determined by GPL and found to be 547 ppm (µg BIT/g paint).  A 
retention sample from each concentration of paint is archived at Golden Pacific 
Laboratories, LLC. 
 

3.2 Reference Substance Identification 
Common name: BIT Technical (BIT) 
Chemical Name: 1, 2-Benzisothiazolin-3-one 
CAS Number: 2634-33-5 
Source: Troy Chemical 
Lot number: A121028082 
Purity: 94.2% 
Expiration date: December 18, 2015 
Physical characteristics: White Powder 
Storage conditions: Ambient 
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The reference substance was used to prepare a stock solution in diethylene 
glycol to dose the paint to a higher level and to prepare a stock solution in 
methanol for the preparation of calibration standards. 
 
Information regarding the expiration date and concentration of the reference 
substances was provided on the Certificate of Analysis received with the 
reference substance.  A copy of the Certificate of Analysis is kept in the 
archives of GPL and is attached in Appendix B.  A retention sample of the 
reference substance is archived at Golden Pacific Laboratories, LLC. 
 

3.3 Internal Standard Identification 
Common name: Benzoisothiazol-3-one-13C6 
CAS number: Not Applicable 
Source: Toronto Research Chemicals Inc.  
Lot number: 3-MGG-87-2 
Purity: 98.0% 
Retest date: September 21, 2015 
Physical characteristics: Brown Solid 
Storage conditions: Frozen (- 20 °C) 
 
A copy of the Certificate of Analysis is kept in the archives of GPL and attached 
in Appendix B. 
 

4.0 RECRUITMENT PHASE PROCEDURES 

4.1 Local Newspaper Advertisements 
Following approval of the protocol by Schulman Associates Investigational 
Review Board (SAIRB), the California Department of Pesticide Regulations 
(CDPR), and the United States Environmental Protection Agency (EPA), 
newspaper advertisements, in both English and Spanish, were placed in two 
local newspapers: The Fresno Bee and Vida en el Valle, which is widely 
circulated in the Spanish-speaking community.  Copies of the advertisement in 
both English and Spanish are shown in Appendix A as part of the Protocol.  The 
advertisements included a brief description of the study and directed interested 
volunteers to contact the Study Director, an English-speaking Coordinator, or a 
Spanish-speaking Coordinator for more information.  The SAIRB approved 
scripts were used at the time of call-in. The approved scripts in both English and 
Spanish are shown in Appendix A as part of the Protocol. 
 
A third newspaper, The California Advocate, which is widely circulated in the 
African-American community, was contacted several times to place the 
advertisement.  However, after receiving a quote, size of space, and 
confirmation that the advertisement would run during the recruitment period, 
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staff at the newspaper did not follow up, resulting in no publication in the 
California Advocate. 
 

4.2 Enrollment of Subjects 
Interested callers were phone-interviewed to determine whether they met the 
inclusion criteria.  Callers were asked if they were at least 18 years of age.  
During the phone call, volunteers were given a brief overview of the study and 
asked if they were still interested in participating.  For those who met the 
inclusion criteria and were still interested, an Informed Consent Meeting was 
scheduled.  
 
All Informed Consent Meetings were held at Golden Pacific Laboratories. 
Potential subjects were asked to bring a government-issued, picture ID to the 
meeting. The meetings were one-on-one unless family members/spouses wished 
to attend the meeting as a group.  Volunteers met with the Study Director and/or 
a Spanish-speaking Field Research Associate.  The Study Director or Spanish-
speaking Field Research Associate checked the government-issued picture ID to 
verify identity and age.  Each volunteer was then given the following materials: 
Qualification Worksheet (Subject Self-Reporting Demographic Form), a copy 
of the SAIRB approved Informed Consent Form which included the 
“Experimental Subject’s Bill of Rights a copy of the product label, and a copy 
of the Material Safety Data Sheet (MSDS).  These forms are attached in 
Appendix A as part of the Protocol. 
 
The subject was asked to first fill out Part I: Interview questions of the 
Qualification Worksheet.  The Study Director or Field Research Associate 
reviewed the answers to the five questions with the subject.  If none of the 
answers disqualified the subject from participation, the Study Director or Field 
Research Associate read the Informed Consent Form and the “Experimental 
Subject’s Bill of Rights” to the potential subjects. The experimental study and 
the inclusion and exclusion criteria were described to each volunteer in detail, 
and potential subjects were encouraged to ask questions or request clarification 
during the meeting and at any point during the rest of the study.  Potential 
subjects were also encouraged to take the forms and information home with 
them to discuss the study with family and friends.  The Study Director or Field 
Research Associate explained to potential subjects wishing to remain in 
consideration that they could withdraw from the study at any time without 
penalty.   
 
If the eligible potential subject met the inclusion criteria, and was still interested 
in enrolling in the study, he or she was asked to sign and date the Informed 
Consent Form and fill out the second part of the Qualification Worksheet.  Once 
these forms were fully filled out, the subject was considered officially enrolled 
in the study.  All potential subjects received $20 for attending the Informed 
Consent meeting and enrolled subjects were given a copy of the signed 
Informed Consent Form.  Enrolled subjects were informed that if they were 
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selected to participate in the study they would receive another $100 for 
reporting to the study location on the scheduled day, no matter if they actually 
participated in the study or not. 
 

4.3 Randomization Procedure 
During the two-week enrollment period, as subjects were enrolled a consecutive 
number, starting at 1, was assigned to the enrolled subject.  After the two-week 
enrollment period ended, the enrolled subject’s number was incorporated into 
the randomization process.  
 
The subject numbers were randomized using a research randomizer program 
accessible at the following internet website: http://www.randomizer.org.  
During the enrollment period, a total of 40 subjects were enrolled to participate 
in the study.  The first 28 numbers in the generated randomized list determined 
the initial group of participating subjects. The remaining subjects would not be 
called to directly participate in the study but were held as extras in case needed 
to fill in for subjects that became unavailable.  If needed, their order for 
potential entry into the study would be determined by their order in the 
randomization process.   
 
The first 28 randomized subjects were split into 2 groups: the first group would 
have 100 µL of paint at 154 ppm applied to their hands and the second group 
would have 100 µL of paint at 547 ppm applied to their hands.  The first set of 
fourteen subjects (1-14) were split into a morning session (1-7) and an afternoon 
session (8-14) to be conducted.  The second set of fourteen subjects (15-28) 
were also split into a morning session (15-21) and an afternoon session (22-28).   
 
Within each group of seven, the first five subjects (primary subjects) were 
assigned to have paint applied to their hands.  The last two subjects in each 
group of seven were considered as alternates and remained on site in case any 
subject did not show up or was unable to complete the task.  If additional 
subjects above the 28 initially selected were required, subject 29 was contacted 
followed by 30 and so on, until a total of 20 monitoring events were completed 
in the study. 
 

4.4 Scheduling of Subjects 
Once assigned to a specific group and session, subjects were contacted and 
informed of the day and time to report to GPL.  For group 1, morning session, 
the subject assigned to monitoring event RE-01 could not be reached and 
therefore was replaced with the first alternate of that group.  The first subject in 
the pool of extras was contacted to replace the alternate who became a 
participant.  For group 2, morning session, the subject assigned to monitoring 
event RE-12 dropped out when contacted because of a new job and the subject 
assigned to monitoring event RE-14 never replied to be scheduled.  These 
subjects were replaced with the alternates and the next two available extras were 
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assigned as alternates for this group session.  For group 2, afternoon session, the 
second assigned alternate had gotten a new job and dropped out when contacted 
for scheduling, thus being replaced with the next available subject from the pool 
of extras.   
 
The day before the scheduled assignment, subjects were contacted and 
reminded of their scheduled monitoring.  The subject assigned to RE-09 could 
not be reached to confirm participation so the next available subject from the 
pool of extras was contacted to participate.  
 
On the scheduled day, the subject assigned to RE-03 in group one, morning 
session, did not show up and an alternate was monitored instead and a subject 
assigned as an alternate in group 2, morning session, was dismissed due to a cut 
on the left thumb.   
 
A complete accounting of subjects is given in Tables 3 through 5. 
 

5.0 FIELD PHASE PROCEDURES  

5.1 Test Site Set Up 
On each day of the study, the conference room at GPL was used as the test site.  
The conference room at GPL consists of a table with six chairs around it and at 
the far end of the room, there is a nook with a small bar sink set in a small 
counter.  Off the nook is a restroom with a toilet and sink.  For the study, the 
conference table was set for five subjects at a time, with a small television set 
up at one end that played a nature movie for the subject’s entertainment.  At 
each seat, an X-large towel was folded and used to create a comfortable surface 
for the subjects to rest their arms on during the testing period.  Along one wall, 
additional seating was set up for the alternates.  During the study, water was 
available to the subjects using a straw and with help from the research team. 
 
Next to the small counter in the nook area, a narrow table was set up for 
conducting the removal of the paint from the subject’s hands at the appropriate 
time.  The narrow table was covered with bench paper and on top of the bench 
paper were absorbent pads, which were changed between each subject.  The 
bench paper was changed between each group session on each day of the study.   
 
A large deep sided metal mixing bowl for collecting the wash, a package of 
dressing sponges, and a 1-liter glass jar pre-labeled for the subject were set up 
on the table.   
 
Field fortification samples were prepared each day of the study in the laboratory 
section of GPL.  The bench was covered with bench paper and on top of the 
bench paper were absorbent pads.   
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A greeting and reception area was designated for subject arrival at the site. This 
area was equipped with tables and chairs, snacks, beverages, a heat stress poster 
in English and Spanish and copies of the product label and MSDS.   
 

5.2 Environmental Monitoring 
Air temperature and relative humidity of the conference room for the duration 
of study were monitored by automated instrumentation logging and recording 
(data loggers).  The maximum, minimum, and average temperature and the 
maximum, minimum, and average relative humidity for each session are 
summarized in Table 7. 
 

5.3 Calibration of Application Equipment 
A measured aliquot of paint was applied to the subject’s hands using a positive 
displacement micropipette.  The micropipette is sent to the factory annually for 
calibration, however, prior to use in the study, the micropipette was verified at 
the lab to determine accuracy and precision of delivery.  Five aliquots of test 
substance paint were delivered by the micropipette and the weight of each 
aliquot was recorded.  The average and standard deviation of the five weights 
were calculated and approved by the Study Director before use in the study.  
The average and standard deviation of the five deliveries was 0.1426 g ± 0.0006 
g.  

 
5.4 Exposure Monitoring Procedures 

On the first day, ten subjects (five in the morning and five in the afternoon) had 
a 100 µL aliquot of paint containing 154 ppm of BIT applied to their hands.  On 
the second day, ten subjects (five in the morning and five in the afternoon) had a 
100 µL of paint containing 547 ppm of BIT applied to their hands.  The paint 
was applied to both hands and then spread out as evenly as possible using a 
glass stir rod with rounded annealed ends.  The application of paint to the 
subject’s hands were staggered by approximately ten minutes between subjects.   
 

5.5 Subject Preparation 
Upon arrival to the study location, the subjects were greeted and identified as an 
assigned participant or an alternate.  Each subject was welcomed by the Study 
Director/PI then asked if they had any questions.  Once questions were 
answered, the nurse inspected the subject’s hands to ensure that there were no 
existing abrasions, cuts, or skin conditions that could have increased the risk of 
exposure or skin problems or influence the removal of the paint during the 
monitoring period. Subjects who were not comfortable speaking English were 
offered the option of having a Spanish speaking study investigator present to 
assist with translation.  Once cleared by the nurse, subjects were shown to their 
seat at the table, where they were asked to get comfortable. 
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Per protocol, a urine pregnancy test (using an over-the-counter pregnancy test 
kit) was administered to female subjects.  After the subject took the pregnancy 
test, she was asked if she still wished to participate in the study.  All female 
subjects responded that they wanted to continue, and a female member of the 
research team was present to confirm the negative results of the pregnancy test.  
All results of the pregnancy tests were kept in confidence and were not 
recorded.   
 
SOP AEATF II-8B.3, entitled Hand Wash Samples, was followed when 
preparing subjects for monitoring.  Once the five subjects had settled into their 
seats, one by one, the subjects went to the bathroom sink or the nook sink and 
washed their hands with Ivory soap and water, then dried their hands with paper 
towels.  Subjects were reminded not to touch anything and to place their hands 
palm side up.  A research associate helped each subject settle back into their 
seat comfortably without touching anything. The time each subject washed their 
hands was documented in the raw data. 
 

5.6 Conduct of the Monitoring Event 
The paint was applied to the first subject’s hand using a positive displacement 
micropipette containing approximately 100 µL of paint containing BIT.  The 
research associate applied the paint as evenly as possible between the two hands 
and the Study Director/PI followed behind spreading the paint across the palms 
using a glass stir rod with rounded annealed ends.  The goal was to distribute 
the paint consistently over the palmar surface.  Once the paint was distributed, 
the Study Director/PI started a timer unique to each subject and the time the 
paint was applied was recorded.  Ten minutes (± 1 minute) later, paint was 
applied to the palms of the next subject in the same manner. The glass rods were 
unique to each subject and were retained as a sample in properly labeled glass 
test tubes for analysis. This process was continued until all five subjects had 
paint on their palms.   
 
During the drying period, subjects sat with their palms facing up and hands 
open.  Subjects talked among themselves and watched a movie.  If subjects 
wanted to stand to stretch their legs, they could, however they were asked not to 
walk around.  If any adjustments were needed for their comfort, the nurse and 
researcher helped with those needs.  Water was offered to the subjects and if 
they expressed a desire to drink, they were not permitted to touch the bottle, and 
had to sip from a straw while a researcher held the straw up to their mouth.   
 
5.6.1 Field Study Personnel 

There were always three to four study personnel available during the 
monitoring sessions.   
 
The Study Director/PI and the Spanish-speaking research associate 
were available throughout the monitoring sessions to assist the 

AEATF II GPL Study Number: 130503 Page 20 of 1286



subjects with any of their needs.  The Study Director/PI and the 
Spanish-speaking research associate worked together to collect and 
place the samples into storage. 
 
A study assistant operated the digital camera and video camera during 
the monitoring sessions. 
 
A registered nurse was always on site to monitor the well-being of the 
subject during the monitoring sessions and help with drinks for 
subjects if requested.   
 
For one session, a quality assurance representative conducted a field 
phase audit. 
 
Another researcher was assigned to performing field fortifications and 
was also responsible for weighing and applying the paint to the 
subject’s hands.   

 
5.6.2 Photographs/Videos 

Photographs and video were taken throughout the sessions, showing 
the room setup, subject preparation, the application of the paint to the 
hands, the wash procedure, and field fortification procedures.  To 
avoid identification, the face of each subject was never shown.  Video 
files were edited to remove any scenes where subjects might be 
identifiable. Photographs and videos are archived with the study raw 
data. 
 

5.6.3 Observations 
During the morning session the first day, the first subject felt as if 
falling when sitting back into the chair after washing hands and 
instinctively grabbed the chair to catch oneself, therefore needing to 
wash the hands once more.  At the morning session the second day, an 
alternate was dismissed due to a cut on the left thumb.  
 

5.7 Sample Collection 
After 45 minutes, the first subject was escorted over to the table in the nook area 
where the Study Director washed the paint off their hands.  Before beginning, 
the Study Director briefly described the process to be used to remove the paint 
and continued to talk them through the process as their hands were washed and 
scrubbed over a metal mixing bowl used to collect the wash sample.  The 
sample collection start time was recorded for each subject.   
 
The Study Director wore a lab coat, safety glasses, and gloves while working 
with each subject. 
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Over the bowl, a small amount (~50 mL) of the premeasured 500 mL of 
isopropyl alcohol/water (50:50, v/v) sample was poured over one of the gauze 
wipes (BAND-AID® Johnson & Johnson Large Mirasorb® Gauze Sponges, 4 in. 
x 4 in.) and the subject’s hands to moisten the dry paint.  With the wet gauze 
wipe, the Study Director scrubbed one hand, loosening and removing the paint.  
The second gauze wipe was wet with some fresh isopropyl alcohol/water 
(50:50, v/v) and used to scrub the second hand, loosening and removing the 
paint.  The two gauze wipes were added to the collection bowl.  The Study 
Director then slowly poured more of the isopropyl alcohol/water (50:50, v/v) 
over the subject’s hands while they rubbed and washed their hands together like 
one would when washing under a faucet.  The subject was instructed to rub and 
scrub their hands together.  The remainder of the premeasured 500 mL of 
isopropyl alcohol/water (50:50, v/v) was slowly poured over the subject’s hands 
while the Study Director directed them to rub and rinse their hands without 
touching the grey water in the bowl for a final clean rinse.  Once the entire 500 
mL of isopropyl alcohol/water (50:50, v/v) was poured over the hands, the 
subjects were instructed to let the solution drip off, then gently shake and flick 
their fingers slightly in order to collect as much as possible.  Once it was 
determined the collection was complete, subjects washed their hands again with 
Ivory soap and water, dried their hands with paper towels, and met with the 
nurse who check the hands for redness or other signs of irritation.  Meanwhile, 
the Study Director transferred the wipes, using a clean pair of forceps, and then 
poured the solution into a 1 Liter glass jar, capping the sample with a Teflon 
lined lid.  The research associate walked the sample to frozen storage in the 
walk-in freezer in the lab and recorded the time.  The Study Director paid the 
subject $100, thanked them for participating, and let them go on their way.   
 
The washing procedure was complete in three to five minutes. In between 
subject’s, the research associate cleaned the bowl.  When the next 45-minute 
drying time was complete, the subject was taken to the table in the nook and the 
process was repeated until all subjects had their hands washed. 
 

5.8 Field Fortification Procedures 
AEATF II-8E.1, entitled Fortification of Matrix Samples, was followed when 
preparing field fortification samples. 
 
Field fortification was conducted to assess the stability of the active ingredient 
under field and storage conditions in the sampling material.  Sample matrix 
fortifications were performed in the lab area (away from any potential 
contamination), each day of the study.  
 
The paint with a concentration of 154 ppm BIT and the paint with a 
concentration of 547 ppm of BIT were the fortification solutions used to fortify 
the field fortification samples.  These are the same fortification solutions that 
were applied to the subject’s hands. 
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Field fortification samples were fortified at 44x LOQ (~22 µg/sample) and 150x 
LOQ (~75 µg/sample).    
 
On both study days, duplicate samples were fortified at ~22 µg/sample and 
duplicate samples were fortified at ~75 µg/sample.  One unfortified control was 
reserved as a field control sample on each day.  
 
Field fortification samples were prepared by adding 500 mL of isopropyl 
alcohol/water (50:50, v/v) into a pre-labeled 1-liter glass jar and adding 1 
package (2 wipes) of gauze wipes.  The samples were fortified with 100 µL 
(~0.14 g) of paint containing the appropriate concentration of BIT.  The samples 
were weathered on the bench at room temperature for at least an hour then 
placed into frozen storage in the laboratory.  The amount of paint in grams 
added to each sample was recorded, as well as, the time fortified and the time 
placed in frozen storage. 
 

6.0 SAMPLE IDENTIFICATION, SHIPPING AND STORAGE 

Samples were walked from either the conference room or lab bench to a walk-in 
freezer to be stored until analyzed.  Subject samples were placed promptly into frozen 
storage (<-10 °C) and field fortification samples were placed in frozen storage 
promptly after a 1-1.5-hour weathering.  Table 13 summarizes the chain of custody of 
the study samples including the date each sample was sampled, the date extracted, the 
date analyzed, and total number of days in storage. 
 
Samples were identified and tracked by unique sample numbers during the field phase 
of the study. For example, for the analytical ID AEA08-RE-01-PL: 
 

AEA08 = Task Force Study Number 
RE = Removal Efficiency Sample 
01 = Subject 1 in chronological order of participation  
P = Paint 
L = Low Concentration 
 

An additional designation was H for High Concentration. 
 
In the analytical laboratory, samples were referenced by the Analytical ID (AEA08-
RE-01-PL), not by subject number or by monitoring event.  Table 6 lists the Analytical 
ID, the monitoring event, and subject number each Analytical ID correlates to.  
 

7.0 ANALYTICAL PHASE PROCEDURES 

Study sample analysis was initiated on May 18, 2015 and was completed on May 20, 
2015.  A total of 50 samples, 20 hand wash samples, 10 field fortification samples, and 
20 glass stir rods, were extracted and analyzed.  Samples were grouped based on the 
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type of matrix (hand wash sample or stir rod) and the concentration of paint. Study 
samples were analyzed in 4 sets.  Hand wash sets consisted of a solvent blank, an 
untreated control sample, two laboratory fortification samples, 10 hand wash samples, 
one control field fortification sample, and four fortified field fortification samples.  
The field fortification samples in each set were generated the same day as the field 
samples within the set.  Stir rod sets consisted of a solvent blank and 10 stir rod 
samples. 
 
Prior to extraction, a unique laboratory code designation was assigned to each field 
sample.  The laboratory code consisted of the last three digits of the GPL study 
number, the sample set and a sample number (e.g., 503SET03-1).  The original sample 
identity and laboratory code were documented on the master laboratory worksheet in 
each raw data set.   
 
7.1 Preparation of Standard Solutions 

Refer to Section 3.1 for test substance details.  Refer to Section 3.2 for reference 
substance details and 3.3 for internal standard details. 
 
7.1.1 BIT Calibration Standards 

The reference substance was used to prepare a stock solution in 
diethylene glycol to dose the paint to a higher level (discussed in 
section 7.2) and to prepare a stock solution in methanol for the 
preparation of calibration standards. 
 
A stock solution of BIT (544 µg/mL after correcting for purity) was 
prepared by weighing 0.0578 g of BIT reference substance into a 100 
mL volumetric flask and diluting to volume with methanol.  The stock 
solution was stored refrigerated and assigned an expiration date 
equivalent to the reference substance. 
 
A diluted intermediate solution was prepared at 400 ng/mL by adding 
0.05 mL of the stock solution to 68 mL of methanol.  The intermediate 
solution was diluted in methanol/water/formic acid (70:30:0.016, 
v/v/v) as outlined in the following table to prepare calibration 
standards for determination of BIT in study samples. 
 

Intermediate 
Solution 

Volume 
Added (mL) 

Final Volume 
(mL) 

Standard 
Concentration 

(ng/mL) 

400 ng/mL 

0.1 80 0.500 
0.1 40 1.00 
0.5 100 2.00 
1 80 5.00 
2 40 20.0 
5 40 50.0 
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The intermediate solution and calibration standards were assigned an 
expiration of three months and were stored in a refrigerator set at 4 °C 
when not in use. 
 

7.1.2 BIT Internal Standard 
The internal standard, Benzoisothiazol-3-one-13C6 (BIT-IS), was used 
to prepare solutions of internal standard (IS) that will be used 
alongside the calibration standards to determine the amount of BIT in 
study samples 
 
A stock solution of BIT-IS (102 µg/mL after correcting for purity) was 
prepared by weighing 0.0026 g of BIT-IS reference substance into a 25 
mL volumetric flask and bringing it to volume with acetonitrile.   
A BIT-IS solution at a concentration of 50.0 ng/mL was prepared by 
adding 0.25 mL of the stock solution into 509.75 mL of 
methanol/water/formic acid (70:30:0.016, v/v/v) or by adding 0.05 mL 
of the stock solution into 101.95 mL of methanol/water/formic acid 
(70:30:0.016, v/v/v).  The 50 ng/mL solution of BIT-IS was used to 
dilute the sample extracts 1:1 and calibration standards just prior to 
LC-MS/MS analysis. 
 
BIT-IS solutions were not assigned an expiration date and were 
prepared when needed.  All BIT-IS solutions were stored in a 
refrigerator set at 4 °C when not in use. 
 

7.2 Preparation of Paint (Fortification Solutions) 
A stock solution of reference substance, BIT technical was prepared in 
diethylene glycol at a concentration of 19.9 mg/mL after correcting for purity.  
The concentration of BIT in diethylene glycol in terms of mg/g was 17.8 mg/g.  
The stock solution of BIT in diethylene glycol was used to increase the 
concentration of BIT in the paint.  The stock solution was stored at ambient. 
 
The base paint, Sherwin-Williams SuperPaint® Interior Acrylic Latex Paint, was 
assayed to determine the concentration of BIT already present.  Three aliquots 
of base paint, weighing ~1 g, were diluted with 19 mL of methanol/water 
(10:90, v/v) and shaken on a platform shaker set at >30 rpm for 30 minutes.  
The exact weight of each aliquot was recorded in the raw data. The samples 
were quantitatively transferred into labeled 250-mL mixing cylinders.  The 
qualitative transfer was completed using at least three 20 mL volumes of 
methanol/water (10:90, v/v).  Once transferred, each sample was brought to a 
final volume of 250 mL with methanol/water (10:90, v/v).  An aliquot of each 
sample was filtered through a 0.45-µm PVDF filter attached to a plastic syringe 
into a glass sample vial.  Samples were further diluted using 
methanol/water/formic acid (70:30:0.016, v/v/v) so that the response fell within 
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the calibration range of the standard curve.  An aliquot of the diluted sample 
was transferred to a chromatography vial, an equal amount of IS solution was 
added, and the samples were analyzed by LC-MS/MS.  The concentration of 
BIT in the paint was determined to be 154 ppm (µg BIT/g paint).   
 
Based on the determined concentration of base paint, a subsample of the paint 
weighing 165.65 grams was fortified with 4.15 g of the 17.8 mg/g stock solution 
of BIT in diethylene glycol and shaken for 30 minutes to prepare a sample of 
paint at a higher concentration.  The concentration of the supplemented paint 
was determined by GPL in the same manner as the base paint.  The average 
concentration of the supplemented paint was found to be 547 ppm (µg BIT/g 
paint).   
 
A diluted solution of the base paint was prepared by adding 0.3383 g of base 
paint (154 ppm) to a 100-mL volumetric flask and brought to volume (100 mL) 
with water.  The concentration of the diluted paint solution was 521 ng/mL and 
was used to fortify laboratory QC samples at the LOQ. 
 

7.3 Analytical Method GPL-MTH-081 (Revision 1) 
7.3.1 Principles of the Method 

The method used for analysis in this study allows for the quantitative 
determination of residues of BIT in different matrices.  The Golden 
Pacific Laboratory method GPL-MTH-081 (Revision 1), “Analytical 
Method for the Determination of Benzisothiazolinone (BIT) in Paint, 
Dressing Sponges, Hand Washes, Cotton Inner and Outer Dosimeters, 
Painter’s Hats, Air Sampling Tubes and Fiberglass Filters” (Appendix 
C) was used to analyze the samples.  
 
BIT was extracted from study samples by shaking the samples on a 
platform shaker.  Sample extracts were appropriately diluted using 
methanol/water/formic acid (70:30:0.016, v/v/v).  An aliquot of the 
diluted extract was vialed 1:1 with BIT internal standard (IS) solution 
(50 ng/mL) and analyzed by LC-MS/MS.  No cleanup of the samples 
was needed.  
 

7.3.2 Limits of Quantitation (LOQ) 
The limit of quantitation (LOQ) for hand wash samples is 0.5 
µg/sample (1.0 ng/mL). A sample size for the hand wash samples is 
500 mL. 
 

7.3.3 Untreated Control and Quality Control Samples 
For the determination of method performance, untreated control 
samples and laboratory fortified quality control (QC) samples were 
analyzed with each analytical set.  Laboratory fortified QC hand wash 

AEATF II GPL Study Number: 130503 Page 26 of 1286



sample were prepared by adding 500 mL of isopropyl alcohol/water 
(50:50, v/v) into a pre-labeled 1-liter glass jar and adding 1 package (2 
wipes) of gauze wipes.  Laboratory fortifications were prepared by 
directly fortifying untreated control samples.  Laboratory QC samples 
at the LOQ level were fortified with 1 mL of a 521 ng/mL diluted 
paint solution.  Laboratory QC samples at the high level were fortified 
with ~0.14 g (~100 µL) of the 547 ppm supplemented paint. 
 

7.4 Sample Analysis 
Laboratory fortified QC samples, field fortified samples, and study samples 
were extracted and analyzed within the same analytical set.  A solvent blank of 
methanol/water/formic acid (70:30:0.016, v/v/v) was analyzed with each 
analytical set.  On both days of the field phase, two control samples, two low 
level fortified field fortification samples, and two high level field fortification 
samples were collected.  With each set of hand wash samples, one control 
sample, two low level fortified field fortification samples, and two high level 
field fortification samples collected the same day as the hand wash samples in 
the set were analyzed.   
 
7.4.1 Hand Wash Samples 

Laboratory fortified QC samples were prepared as described in Section 
7.3.3.  
 
BIT was extracted from hand wash samples by shaking the samples on 
a platform shaker for 15 minutes at approximately 200 rpm.  Sample 
extracts were appropriately diluted using methanol/water/formic acid 
(70:30:0.016, v/v/v). The high QC sample and high field fortification 
samples were diluted 51 fold, while all study samples were diluted 10 
fold.  The control samples and samples fortified at the LOQ were not 
diluted.  Aliquots of the prepared extracts were vialed 1:1 with BIT 
internal standard (IS) solution (50 ng/mL) and analyzed by LC-
MS/MS.  No cleanup of the samples was needed.  
 

7.4.2 Glass Stir Rod Samples 
No laboratory fortified QC samples were analyzed with the glass stir 
rod sets.   
 
BIT was extracted from the glass stir rod samples by adding 40 mL of 
methanol/water (10:90, v/v) and shaking the samples on a platform 
shaker for 30 minutes at approximately 200 rpm.  An aliquot of the 
diluted extract was vialed 1:1 with BIT internal standard (IS) solution 
(50 ng/mL) and analyzed by LC-MS/MS. 
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7.5 Instrumentation 
7.5.1 HPLC/MS/MS Conditions 

Instruments: Sciex API4000 LC/MS/MS with Shimadzu LC-20AD 
HPLC Pumps, Shimadzu SCL-10A VP Controller, 
Shimadzu SIL-20AC HT Autosampler 

HPLC Column:  Phenomenex Luna 3µ C18(2) 100Å 
(50 mm x 3.00 mm), 
Part Number: 00B-4251-Y0 

Data System: Analyst Chromatography Data System version 1.5, 
AB Sciex. 

 
Mobile Phase (Gradient Program): 

Time A% B% 
0.0 10 90 
4.0 60 40 
4.1 10 90 
5.1 10 90 

Where A = 0.2% Formic Acid in Acetonitrile and B = 0.2% Formic Acid in Water 

 
Flow Rate: 0.300 mL/minute 
Injection Volume: 10 µL 
Retention Time: BIT and IS  ~3.5 minutes 
 

7.5.2 Mass Spectrometer Parameters 
Interface:  TurboIonSpray® (ESI) 
Polarity: Positive 
Scan Type: MRM Monitoring with Unit/Unit resolution 
 
Ions Monitored: 

(BIT) m/z 152.2 (Q1) 
 m/z 105.0 (Q3) 

(BIT-IS) m/z 158.2 (Q1) 
 m/z 111.0 (Q3) 
 
LC-MS/MS conditions varied slightly from run to run when 
instrument and column maintenance were performed.  The internal 
standard was included in each run to account for any changes caused 
by maintenance.  The instrument parameters were verified for analyte 
sensitivity and resolution prior to each chromatographic run and the 
exact parameters were documented with each data set. 
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7.6 Quantitation 
Analyst Chromatography Data System (Analyst 1.5) was used to acquire, 
integrate, and calculate the concentration of BIT as ng/mL using the linear 
regression function with 1/x weighting.   
 
7.6.1 Detector Response Calibration 

The peak area response ratios for BIT versus IS were determined for a 
series of calibration standards.  The concentration ratio of BIT versus 
IS of the standards and their corresponding responses were compiled.  
The BIT/IS concentration ratio was designated as the independent 
variable and plotted on the x-axis.  The BIT/IS peak area ratio was 
designated as the dependent variable and plotted on the y-axis.  From 
this, Analyst 1.5 calculated a standard calibration curve.  The slope, y-
intercept, and correlation coefficient of the standard curve run with 
each analytical set were calculated.  The correlation coefficients were 
all equal to or greater than 0.9989. 
 
Calibration standards were injected to bracket a maximum of six 
sample injections as well as at the beginning and ending of the 
injection sequence.  Six different standard concentrations were 
injected within each analytical set.  The concentration (ng/mL) of BIT 
detected in sample extracts was interpolated from the standard 
calibration curve.  In instances where the calculated concentration was 
above the calibration curve, the samples were diluted and re-injected.  
 
The linear regression function with 1/x weighting was used to 
calculate a best-fit line and to determine concentration of the analyte 
found during sample analysis.  The equation used for the linear fit is as 
follows: 
 

y = ax + b [Equation 1] 
where: 
y = peak area response ratio (analyte peak area/IS peak area) 
a = slope of the regression line 
x = analyte concentration ratio (analyte concentration/IS 
concentration) 
b = intercept of the regression line 

peak area ratio = a(analyte/IS  concentration ratio) + b 
 
Using these parameters, Analyst calculated the BIT concentration in 
sample extracts using the following equation: 
 
BIT ng/mL =  [Equation 2] 

[(BIT peak area/IS peak area) - b] x (IS conc. in ng/mL) 
 a 
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7.7 Example Calculations of Residues and Recoveries 
The concentrations found in the samples, as µg/sample, were calculated by 
Microsoft® Excel using the following equation: 
 
BIT in µg/sample =  [Equation 3] 

(BIT ng/mL from curve) x (final vol. in mL) x 1 µg 
 (1 sample)(1000 ng) 
 

BIT in µg/sample = total µg of BIT present per sample analyzed.  One sample is 
500 mL of hand wash 

BIT ng/mL from curve = concentration of analyte calculated from standard curve  
  regression 

Final Volume in mL = final volume of sample extract submitted to LC-MS/MS 
including any dilution factor and addition of IS. 

 
Both samples and standards were analyzed under the same LC-MS/MS 
conditions and within the same analytical sequence. 
 
Recovery of BIT from fortified samples was calculated as follows: 
 
% Recovery = (Measured Concentration, µg/sample)  x 100 
 (Theoretical Concentration, µg/sample) 
 
BIT concentration in field fortified samples was calculated using the same 
procedures.  Field samples were not corrected for average laboratory 
fortification recoveries or field fortification recoveries. 
 
7.7.1 Hand Wash Samples 

An example calculation for a BIT laboratory fortification in set 
503SET3, sample 503SET03-2, Laboratory Spike at 0.521 µg/sample 
is as follows: 
 
standard curve equation:  y = 1.65 (x) + 0.00189 
BIT peak area = 1319.4 
IS peak area = 37292.0 
IS concentration = 25.0 ng/mL 
 
Using Equation 2, BIT ng/mL from the curve =  

[(1319.4/37292.0) - 0.00189] x (25.0 ng/mL) = 0.508 ng/mL 
 1.65 
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Using Equation 3, BIT in µg/sample =  

(0.508 ng/mL) (1000 mL) x 1 µg = 0.508 µg/sample 
 (1 sample) (1000 ng) 
 
Using the recovery equation, 

% Recovery = 0.508 µg/sample x 100 = 97.5% 
 0.521 µg/sample 
 
BIT concentration in study samples of hand washes and glass stir rods, 
and field fortified samples was calculated using the same procedures.  
However, final volume varied according due to dilution factors applied 
to individual samples. 
 

7.8 Statistics 
Statistical evaluations performed on the residue data include mean, standard 
deviation, and relative standard deviation calculations of fortified samples 
analyzed and on removal efficiency results.  Relative Standard Deviation (RSD) is 
calculated as a percentage by dividing the standard deviation by the mean and 
multiplying by 100.  Linear regression analysis with 1/x weighting was used to 
determine the slope and intercept values of the calibration curves.  All residue 
values are reported in the analytical data summary spreadsheets (Appendix D) to 
three significant figures.  Recovery values are also reported in the analytical data 
summary spreadsheets to three significant figures.  Minor variations in values 
between example calculations, the report tables, and the data sheet originate 
from adjusting data to three significant figures. 
 

8.0 DATA CALCULATIONS 

8.1 Active Ingredient in Test Substance 
The concentration of BIT in the test substance (Sherwin-Williams SuperPaint® 
Interior Acrylic Latex Paint) was determined for the base paint and the 
supplemented paint by analyzing triplicate aliquots of paint and calculating the 
total amount of active ingredient present in ppm (µg/g). 
 
The amount of BIT was expected to be approximately 120 ppm although it is 
not documented by the manufacturer.  The average amount of BIT found in lot 
#WE05 45HN 00118 JKG RDJ was found to be 154 ppm.  After supplementing 
an aliquot of base paint with more BIT, the amount of BIT was determined to be 
547 ppm. 
 

8.2 Amount of Active Ingredient Applied to Subject’s Hands 
For each application to a subject’s hands, the weight of the micropipettor and 
the aliquot of paint was recorded, the paint was applied to the palms of the 
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subject’s hands, and the weight of the emptied micropipettor was recorded.  The 
weights were recorded on a monitoring event form and the mass of the paint 
applied was calculated for each subject.  
 
The amount of active ingredient (BIT) applied to each subject’s hands was 
calculated using the amount of BIT (154 ppm or 547 ppm) found per the 
analysis in the paint and the weight of the paint applied to the hands.  This 
yielded Equation A as follows: 

Equation A 
Total Amount Active Ingredient Applied (BIT in µg) =  
(concentration of BIT in Paint (µg/g) * mass of paint applied to hands (g) 
 
The amount of paint left on the glass rod used to spread the paint over the hands 
was determined by analyzing the stir rod for each subject.  The determined 
amount of BIT in µg left on the glass stir rod was subtracted from the calculated 
amount of BIT that was applied to the hands.   
 

8.3 Determination of Removal Efficiency 
The removal efficiency of BIT from the skin using the isopropyl alcohol/water 
wash and wipe procedure was determined by calculating the amount of BIT 
removed from the hands of each subject.  By analyzing the hand wash samples, 
the amount of BIT removed from the hands was determined.  The removal 
efficiency was calculated using the following equation. 

Equation B 
Removal Efficiency (%) =  
 Amount of BIT Removed from Hands (µg) x 100 
 Amount of BIT Applied to Hands (µg) 
 
The removal efficiency of the isopropyl alcohol/water wash and wipe procedure 
was calculated by averaging the removal efficiency determined for each 
individual subject. 
 

8.4 Residue Adjustments of Hand Wash Fortification Samples 
All sets were run with field fortification samples fortified on the same date as 
the field sample(s) in the set were collected.  The average percent recovery of 
field fortification samples was calculated.  Per AEATF II SOP 9B.3, if the 
average recovery of field fortified samples was above 100%, no corrections 
were made to the residues found in the field samples in that set.  Since the 
average recovery of the field fortified samples were above 100% in this study 
no corrections were made. 
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9.0 RESULTS 

9.1 Overview 
A total of 40 subjects were randomized into the study.  Twenty subjects 
completed monitoring events in the study, 5 per each session.  No adverse 
effects were reported by any subject.   
 

9.2 Chronological Listing of Events 
The chronological listing of events for this study is summarized in Table 1. 
 

9.3 Recruitment 
A total of 40 subjects were enrolled and randomized into the study. 
 
9.3.1 Recruitment 

a. Response to Local Newspaper Advertisements 

Many subjects responded to the ads placed in the two local 
newspapers, the Fresno Bee and Vida en el Valle. Interested callers 
were interviewed by phone to determine if they met the inclusion 
criteria. The study was described to the subjects. Subjects that were 
interested in participating were invited to come to GPL. 

 
b. Enrollment of Subjects 

A total of forty (40) subjects came to GPL for the interview and all 40 
signed the Informed Consent Forms and filled out the Qualification 
worksheet, enrolling them into the study.    The completed and signed 
Informed Consent Forms as well as the Qualification Worksheet 
(Subjects' Demographic Form) are kept locked in a confidential area. 
Subject demographic information of the 40 randomized subjects is 
presented in Tables 3 through 5.  The table below summarizes the 
demographic information of the 40 randomized subjects. 

 
 Randomized 

Subjects 
Monitored 
Subjects 

Alternate/Extra 
Subjects 

Male 22 12 10 
Female 18 8 10 
English 37 18 19 
Spanish 3 2 1 

Age Range 18-67 25-67 18-67 
Mean Age 44.5 50 39 

 
A mixture of male and female subjects was well represented in the 
enrollment and during the randomization of monitored subjects and 
alternates.  The language preference was predominately English (37 

AEATF II GPL Study Number: 130503 Page 33 of 1286



subjects) although there were 3 subjects who requested a Spanish 
Informed Consent Form.  Subjects’ age ranged from 18 years old to 67 
years old. 
 
c. Randomization 

Each subject was given a number (1-40) based on the date of 
enrollment. The subjects were randomized and divided into two groups 
and the “extra pool”.  The randomized list is kept in GPL's archives 
and is summarized in Table 2. 
 
The first 28 randomized subjects were split into 2 groups.  The groups 
were assigned to a study day and then the group was split into a 
morning and an afternoon session.  The first set of seven numbers was 
grouped into the first day’s morning session, the second set of seven 
numbers was grouped into the first day’s afternoon session, the third 
set of seven numbers was grouped into the second day’s morning 
session, and the fourth set of seven numbers was grouped into the 
second day’s afternoon session.  The remaining twelve numbers were 
assigned as extras to be contacted in their randomized order as 
necessary.  These assignments are presented in Table 2.   
 
d. Scheduling of Subjects 

Following randomization and assignment, the subjects were contacted, 
session by session, to schedule them into their assigned group and 
monitoring event. Tables 3 through 5 present the assignment of each 
subject after randomization to groups, as well as each subject’s 
demographics. These tables also include notes and explanations of 
reasons for replacement and reassignment of subjects. 

 
9.3.2 Conduct of Monitoring Events 

Table 6 connects the subjects' number, the monitoring event conducted 
by the subject, and the code assigned to the subjects’ collected samples 
(analytical ID).   
 

9.4 Environmental Conditions 
The environmental conditions during the monitoring sessions were recorded 
using a mobile data logger and are summarized in Table 7.   
 

9.5 Laboratory and Field Fortification 
9.5.1 Laboratory Control and Fortification Hand Wash Samples 

The results of the analysis of non-fortified laboratory control and 
laboratory fortified control samples are shown in Table 8.  No residues 
of BIT were detected in any of the laboratory control samples.  The 
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recoveries of individual laboratory fortified control samples, fortified 
at 0.521 µg per sample and ~79.6 µg per sample, were excellent.  A 
summary of the mean recoveries of the laboratory fortified hand wash 
solution is shown below: 
 

Fortification 
Level n 

Measured 
Residue 

(µg/sample) 

Percent 
Recovery 

(%) 

Average % 
Recovery 

LOQ 2 0.508, 0.505 97.5, 96.9 97.2 
160 x LOQ 2 75.0, 69.9 96.3, 86.0 91.2 

Overall Mean ± Standard Deviation (RSD) = 94.2 ± 5.47 (5.81) 
 
The recoveries of BIT for all laboratory fortified samples were within 
the acceptable range of 70% to 120%. 
 

9.5.2 Field Control and Fortification Hand Wash Samples 
The results of the analysis of non-fortified field control and field 
fortified control samples are shown in Table 9.  No residues of BIT 
were detected in any of the field control samples.  The recoveries of 
individual field fortified control samples, fortified at ~22.3 µg per 
sample and 77.2 µg per sample, were excellent. A summary of the 
mean recoveries of the field fortified hand wash samples is shown 
below: 
 

Fortification 
Level n 

Measured 
Residue 

(µg/sample) 

Percent 
Recovery 

(%) 

Mean ± Standard 
Deviation (RSD) 

44 x LOQ 4 23.2, 23.2, 
23.0, 22.8 

103, 105, 
104, 103 104 ± 0.957 (0.920) 

150 x LOQ 4 83.1, 76.0, 
76.5, 73.4 

110, 96.0, 
99.7, 95.1 100 ± 6.83 (6.83) 

Overall Mean ± Standard Deviation (RSD) = 102 ± 4.90 (4.80) 
 
The recoveries of BIT for all field fortified samples were within the 
acceptable range of 70% to 120%. 
 

9.6 Analysis of Study Samples 
9.6.1 Analysis of Hand Wash Samples  

Tables 10, 11, and 12 calculate and present the removal efficiency of 
the isopropyl alcohol/water wash and wipe procedure used to remove 
BIT from the hands of 20 subjects.  Each table summarizes the Sample 
ID, the concentration of BIT in the paint, the mass of the paint applied, 
the amount of BIT applied, the amount of BIT left on the glass stir rod, 
the amount of BIT on the hands, the amount of BIT removed from the 
hands, and the removal efficiency. 
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Table 10 summarizes the results of the analysis of hand wash samples 
and the corresponding glass stir rod samples for residues of BIT for 
subjects whose hands were applied with base paint.  The table presents 
the mean removal efficiency of base paint.  When removing base 
paint, the removal efficiency of the isopropyl alcohol/water wash and 
wipe procedure is 73.3%. 
 
Table 11 summarizes the results of the analysis of hand wash samples 
and the corresponding glass stir rod samples for residues of BIT for 
subjects whose hands were applied with supplemented paint.  The 
table presents the mean removal efficiency of supplemented paint.  
When removing supplemented paint, the removal efficiency of the 
isopropyl alcohol/water wash and wipe procedure is 60.3%. 
 
Table 12 summarizes all the results of the analysis of hand wash 
samples and the corresponding glass stir rod samples for residues of 
BIT.  The table presents the mean removal efficiency of the isopropyl 
alcohol/water wash and wipe procedure, which is 66.8%. 
 

9.6.2 Sample Tracking 
A summary of the date sampled, date extracted, date analyzed, and 
days in storage for each field-generated sample is listed in Table 13. 
 

9.6.3 Example Chromatography 
Example chromatography of the LC-MS/MS calibration standards, 
internal standard, standard calibration curve, control samples, fortified 
control samples, and field samples representing the hand wash samples 
and glass stir rod matrix are presented in Appendix E. 

 
9.7 Data Not Used Sets 

There were no Data Not Used Sets in this study. 
 

10.0 CONCLUSIONS 

The removal efficiency of the isopropyl alcohol/water wash and wipe procedure is 
66.8% when removing BIT contained in latex paint. 
 

11.0 RECORDS TO BE MAINTAINED 

The original, signed copy of the final study report will be archived at GPL until the 
Sponsor requests that the report be transferred to another facility.  All study-specific 
raw data will be archived and turned over to the AEATF II when requested, or at the 
completion of the study.  Original facility-specific raw data such as equipment 
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maintenance logs, personnel training records, GPL SOP’s and quality assurance records 
will be archived at GPL.  A hard copy of the report and electronic copies of the report 
and raw data will also be maintained at GPL. 
 

12.0 SUMMARY OF AMENDMENTS AND DEVIATIONS 

12.1 Protocol Amendments 
A total of two protocol amendments were generated for this study. 

1. Amendment No. 1 adjusted the volume of paint to be applied to the subject’s 
hands from 0.5 mL to 0.1 mL, changed the inclusion criteria to include 
surrounding areas not just Fresno County for residency, and clarified the 
procedure for assigning the initial subject number.   

2. Amendment No. 2 corrected the analytical method number and title.  
 
12.2 Protocol Deviations 
The following protocol deviations occurred during the conduct of this study: 

1. The study advertisement did not run in the California Advocate. 
2. Diethylene glycol instead of dipropylene glycol was used to prepare the BIT 

solution that was used to dose the paint.  
3. Text stated duplicate control matrix samples will be prepared for field fortified 

samples, however the field sample identification codes table only provided for 
one control matrix sample.  During the study only one control matrix sample 
was prepared each day. 

 
The deviations from the protocol had no impact on the outcome of the study. 

 
12.3 SOP Deviations 
The following SOP deviations occurred during the conduct of this study: 

1. The temperature of the refrigerator storing the neat reference substance and 
calibration standards for the study, dropped below the allowed temperature 
range of 4 ± 5°C during the week of sample analysis. 

2. The minimum and maximum temperatures were not recorded on the weeks of 
September 20, 2013, February 6, 2015, and February 20, 2015.  The internal 
standard and reference substance were being stored at these times. 

3. The temperature of the freezer that stored the internal standard raised above the 
allowed temperature of ≤ -10 °C reaching -7 °C and then -4 °C a week later. 

4. An audit report was not addressed by the Study Director in a timely manner.  
 

The deviations from the SOPs had no impact on the outcome of the study. 
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13.0 TABLES 
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Table 1 Chronological Listing of Events 
4 Nov 2013 Submission of protocol 130503 to CDPR  
8 Nov 2013 GPL submission of Protocol 130503, Site Submission Form, CVs and NIH 

Certificates for the PI and Sub-Investigators, Inform Consent Form, and EPA 
Inspections to SAIRB 

13 Nov 2013 SAIRB requested justification of why protocol is draft vs. final and 
submission of material supporting on-site health professional 

14 Nov 2013 GPL responded to SAIRB request with justification and license and NIH 
Certificate for nurse 

14 Nov 2013 SAIRB conditionally approved the protocol and supporting materials pending 
submission of final protocol along with documentation from CDPR and 
HSRB indicating their review and approval.  

4 Dec 2013 GPL response to SAIRB question to the recording of pregnancy test  
10 Dec 2013 SAIRB notification that two of the conditions for approval had been met 
19 Dec 2013 CDPR reviewed protocol submitted on 4 Nov 2013 and provided summary of 

requested revisions to GPL 
24 Jan 2014 GPL re-submission of revised protocol 130503 dated 23 Jan 2014 and 

Response letter to their request on 19 Dec 2013 
5 Feb 2014 Submission of 130503 protocol and supporting material to EPA 
26 Feb 2014  CDPR notified GPL of acceptance of response on 24 Jan 2014 
14 Mar 2014 EPA Science Review of Protocol 
18 Mar 2014 EPA Ethics Review of Protocol 
8 Apr 2014 HSRB Discussion of Proposal 
25 June 2014 HSRB Final Report of April public meeting 
6 Nov 2014 GPL submission of Single Site Periodic and Continuing Review Report Form 

and explanation letter rationalizing why final condition has not yet been met 
17 Nov 2014 SAIRB issued re-approval letter for the continuation of 130503 
9 Dec 2014 SAIRB issued a memorandum and revised conditional approval letter for 

130503 
5 Feb 2015 SAIRB responded to review leaving status conditional approval pending 

responses to their findings 
6 Feb 2015 GPL submitted response letter to address findings and revised protocol (05 

Feb 2015) to SAIRB 
9 Feb 2015 SAIRB notified GPL responses satisfied the conditions of approval 
9 Feb 2015 SAIRB approved study issuing Initial Approval Letter and Initial Informed 

Consent (English) 
10 Feb 2015 SAIRB issued approved Spanish translated documents 
12 Feb 2015 SAIRB issued approved Spanish translated Informed Consent Form 
13 Feb 2015 SAIRB issued corrected approved Spanish translated Informed Consent Form 
19 Feb 2015 “Study Initiation” (p. 6) [Date on which SD signed protocol] 
23 Feb 2015 GPL sent CDPR a CD containing the Final protocol, the letter to the EPA 

addressing EPA requested changes and verifications, and the IRB approval 
letter 

3 Mar 2015 CDPR grants final approval of the protocol 130503  
8 Mar 2015 Start of newspaper advertisement initializing the two-week enrollment process 
10 Mar 2015 First subject enrolled into the study 
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22 Mar 2015 End of the two-week enrollment 
27 Mar 2015 GPL submission of Amendment 1 changing the aliquot size of paint to be 

added to the hands from 0.5 mL to 0.1 ml to SAIRB and CDPR. 
27 May 2015 SAIRB approval of Amendment 1.  
6 Apr 2015 GPL submission of SAIRB approval letter to CDPR 
6 Apr 2015 CDPR acknowledgement of receipt of Amendment 1 and SAIRB approval 
6 Apr 2015 First day of subject monitoring; “Experimental Start” 
9 Apr 2015 Second and last day of subject monitoring 
9 Apr 2015 Representative of CDPR observed subject monitoring during the morning 
20 May 2015 “Experimental Termination” (p. 6) “Last day of data collection” 
14 July 2015 GPL submission of Amendment 2 correcting method reference to SAIRB 
15 July 2015 SAIRB approval of Amendment 2 
20 July 2015 CDPR sent GPL a Review Report 
12 Oct 2015 GPL submission of Deviation 1 documenting one newspaper did not publish 

advertisement to SAIRB 
12 Oct 2015 GPL submission of annual progress report “Single Site Study Periodic and 

Continuing Review Report” to SAIRB along with CDPR Review Report 
12 Oct 2015 SAIRB acknowledgement of receipt of Protocol Deviation 1 and submission 

form 
12 Oct 2015 SAIRB acknowledgement of receipt of Single Site Study Periodic and 

Continuing Review Report and CDPR Review Report 
15 Oct 2015 SAIRB request for edits and clarification of answers in Single Site Study 

Periodic and Continuing Review Report 
15 Oct 2015 GPL responded to SAIRB request providing required documents and 

explanations 
22 Oct 2015 SAIRB issued Re-Approval Letter 
12 Sept 2016 GPL submission of annual progress report “Single Site Study Periodic and 

Continuing Review Report” to SAIRB along with Completed Informed 
Consent Forms in both languages 

12 Sept 2016 SAIRB acknowledgement of receipt of Single Site Study Periodic and 
Continuing Review Report and Informed Consent Forms 

27 Sept 2015 SAIRB issued Re-Approval Letter 
14 Mar 2107 GPL submission of Deviation 2 documenting use of diethylene glycol instead 

of dipropylene glycol to SAIRB 
14 Mar 2017 SAIRB acknowledgement of receipt of Deviation 2 
5 Apr 2017 GPL submission to CDPR of Protocol Amendment 2 and Protocol Deviations 

1 and 2 even though not required by protocol  
23 May 2017 GPL submission of Deviation 3 to SAIRB 
23 May 2017 GPL submission of closeout report to SAIRB 
25 May 2017 SAIRB acceptance of closeout report (letter dated 05/25/2017) 
23 June 2017 “Study Completion” [Final report Signed by Study Director] 
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Table 2 Randomized Order of the 40 Enrolled Subjects 
Randomized Order Subject Number Assignment 

1 24 

Tuesday 
April 7, 2015 

9:00-11:00 AM 

2 18 
3 6 
4 2 
5 35 
6 31 
7 14 
8 12 

Tuesday 
April 7, 2015 
3:00-5:00 PM 

9 34 
10 11 
11 4 
12 39 
13 26 
14 10 
15 21 

Thursday 
April 9, 2015 

9:00-11:00 AM 

16 28 
17 15 
18 23 
19 3 
20 36 
21 25 
22 1 

Thursday 
April 9, 2015 
3:00-5:00 PM 

23 38 
24 32 
25 8 
26 22 
27 9 
28 20 
29 33 

Pool 

30 16 
31 29 
32 7 
33 13 
34 19 
35 30 
36 5 
37 40 
38 27 
39 37 
40 17 
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Table 3 Subject Demographics – Tuesday April 7, 2015  

Group 

Monitoring 
Event Assigned 

After 
Randomization 

Monitoring 
Event 

Conducted 

Subject 
Number Age Sex Language Notes 

1 Alternate RE-01 31 38 M English Replaced 24 
1 RE-02 RE-02 18 44 M English  

1 Extra RE-03 33 57 M Spanish 

Initially assigned as 
alternate slot when 31 
had to fill in for 24; 

assigned an ME when 6 
did not show up 

1 RE-04 RE-04 2 58 F English  
1 RE-05 RE-05 35 48 F English  
1 Alternate - 14 40 M English  

1 RE-01 Could not 
reach 24 54 F English Replaced with 31 

 RE-03 Did not show 6 26 M English Replaced with 33 
1 RE-06 RE-06 12 49 M English  
1 RE-07 RE-07 34 57 F Spanish  
1 RE-08 RE-08 11 55 M English  
1 Extra RE-09 19 31 M English Replaced 4 
1 RE-10 RE-10 39 47 F English  
 Alternate - 26 18 F English  
 Alternate  - 10 65 F English  

1 RE-09 
Could not 
confirm 

participation 
4 67 M English Replaced with 19 
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Table 4 Subject Demographics – Thursday April 9, 2015  

Group 

Monitoring 
Event Assigned 

After 
Randomization 

Monitoring 
Event 

Conducted 

Subject 
Number Age Sex Language Notes 

2 RE-11 RE-11 21 44 M English  
2 Alternate RE-12 36 40 F English Replaced 28 

2 Extra RE-13 29 25 M English 

Initially assigned as 
alternate slot when 36 
had to fill in for 28; 

assigned an ME when 
15 showed up late 

2 Alternate RE-14 25 52 M English Replaced 23 
2 RE-15 RE-15 3 63 F English  

2 RE-12 Got new job, 
dropped out 28 27 F English Replaced with 36 

2 RE-13  - 15 33 M English Replaced with 29; 
stayed as an alternate 

2 RE-14 No Reply 23 27 M English Replaced with 25 

2 Extra - 7 54 M English 

Initially assigned as 
alternate slot when 25 
had to fill in for 23; 

dismissed due to cut on 
left thumb 

2 RE-16 RE-16 1 58 M English  
2 RE-17 RE-17 38 51 M English  
2 RE-18 RE-18 32 67 M English  
2 RE-19 RE-19 8 56 F English  
2 RE-20 RE-20 22 57 F English  
2 Extra  13 30 F English  
2 Alternate   20 55 F English  

2 Alternate Got new job, 
dropped out 9 20 M English Replaced with 13 
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Table 5 Subject Demographics - Extras 

Group 

Monitoring 
Event Assigned 

After 
Randomization 

Monitoring 
Event 

Conducted 

Subject 
Number Age Sex Language Notes 

- Extra - 16 44 F English Moved, no forwarding 
number 

- Extra - 30 28 F Spanish  
- Extra - 5 22 F English  
- Extra - 40 23 M English  
- Extra - 27 53 M English  
- Extra - 37 58 F English  
- Extra - 17 39 M English  
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Table 6 Field Codes and Analytical Codes 

Day  Analytical ID Monitoring Event Subject Number 

Day 1 

AEA08-RE-01-PL RE-01 31 
AEA08-RE-02-PL RE-02 18 
AEA08-RE-03-PL RE-03 33 
AEA08-RE-04-PL RE-04 2 
AEA08-RE-05-PL RE-05 35 
AEA08-RE-06-PL RE-06 12 
AEA08-RE-07-PL RE-07 34 
AEA08-RE-08-PL RE-08 11 
AEA08-RE-09-PL RE-09 19 
AEA08-RE-10-PL RE-10 39 

Day 2 

AEA08-RE-11-PH RE-11 21 
AEA08-RE-12-PH RE-12 36 
AEA08-RE-13-PH RE-13 29 
AEA08-RE-14-PH RE-14 25 
AEA08-RE-15-PH RE-15 3 
AEA08-RE-16-PH RE-16 1 
AEA08-RE-17-PH RE-17 38 
AEA08-RE-18-PH RE-18 32 
AEA08-RE-19-PH RE-19 8 
AEA08-RE-20-PH RE-20 22 
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Table 7 Environmental Conditions during Monitoring Events  

Monitoring Date 04/07/2015 
AM 

04/07/2015 
PM 

04/09/2015 
AM 

04/09/2015 
PM 

Time Duration1 8:57 – 10:52 2:47 – 4:42 8:52 – 10:47 2:42 – 4:42 
Monitoring 
Duration2 9:14 – 10:51 3:09 – 4:46 9:05 – 10:44 2:58 – 4:37 

     

Max Humidity (%) 43.1 48.3 44.6 45.8 

Min Humidity (%) 36.2 42.3 39.5 41.9 
Average Humidity 

(%) 40.0 45.7 42.4 43.9 

     

Max Temp (ºF) 71.5 71.8 71.5 71.8 

Min Temp (ºF) 70.9 70.5 69.6 70.0 

Average Temp (ºF) 71.3 71.2 70.7 70.9 

     
1 Time Duration is the time range Temperature and Humidity was recorded and the range used to 
determine the maximum, minimum, and average. 
2 Monitoring Duration is the time from the first subject washing their hands to the time the last collected 
hand wash was placed in the freezer.  
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Table 8 Summary of BIT Laboratory Fortification Results on Removal Efficiency 

Hand Washes 

Laboratory ID Fortification Amount 
(µg/sample) 

Measured Residue 
(µg/sample) 

Percent Recovery 
(%) 

Control 
503SET03-1 NA ND NA 
503SET04-1 NA ND NA 

~LOQ 
503SET03-2 0.521 0.508 97.5 
503SET04-2 0.521 0.505 96.9 

Average = 0.507 97.2 
~160 x LOQ 

503SET03-3 77.9 75.0 96.3 
503SET04-3 81.3 69.9 86.0 

Average = 72.5 91.2 

Overall 

Mean = 94.2 
Standard Deviation = 5.47 

RSD = 5.81 
n = 4 

NA = Not Applicable 
ND = Non-Detect  
LOQ = 1 ng/mL (0.500 µg/sample for 500-mL samples) 

AEATF II GPL Study Number: 130503 Page 47 of 1286



Table 9 Summary of BIT Field Fortification Results on Removal Efficiency Hand 
Washes 

Laboratory 
ID Sample ID 

Fortification 
Amount 

(µg/sample) 

Measured 
Residue 

(µg/sample) 

Percent 
Recovery  

(%) 
Control 

503SET03-14 AEA08-FF-P-01-C NA ND NA 
503SET04-14 AEA08-FF-P-02-C NA ND NA 

44 x LOQ 
503SET03-15 AEA08-FF-P-01-L1 22.6 23.2 103 
503SET03-16 AEA08-FF-P-01-L2 22.1 23.2 105 
503SET04-15 AEA08-FF-P-02-L1 22.2 23.0 104 
503SET04-16 AEA08-FF-P-02-L2 22.1 22.8 103 

Mean = 104 
Standard Deviation = 0.957 

RSD = 0.920 
150 x LOQ 

503SET03-17 AEA08-FF-P-01-H1 75.8 83.1 110 
503SET03-18 AEA08-FF-P-01-H2 79.2 76.0 96.0 
503SET04-17 AEA08-FF-P-02-H1 76.7 76.5 99.7 
503SET04-18 AEA08-FF-P-02-H2 77.2 73.4 95.1 

Mean = 100 
Standard Deviation = 6.83 

RSD = 6.83 
 Mean = 102 

Overall Standard Deviation = 4.90 
 RSD = 4.80 

NA = Not Applicable 
ND = Non-Detect  
LOQ = 1 ng/mL (0.500 µg/sample for 500-mL samples) 
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PROTOCOL 
05 February 2015 

 
This Protocol is the Property of the American Chemistry Council 

Antimicrobial Exposure Assessment Task Force II (AEATF II) 
 

Sponsor 
 

American Chemistry Council 
Antimicrobial Exposure Assessment Task Force II (AEATF II) 

 
Study Title 

 
Determination of Removal Efficiency of 1,2-Benzisothiazol-3(2H)-one (BIT) from Hand 

Surfaces Using an Isopropyl Alcohol/ Water Wipe and Wash Procedure 
 
 

Proposed Experimental Start Date 
 

March 2015 
 
 

Testing Facility/ Study Location 
 

Golden Pacific Laboratories (GPL) 
4720 West Jennifer Avenue, Suite 105 

Fresno, California 93722 
 

Sponsor Study Identification 
 

AEA08 
 
 

GPL Study Number 
 

130503 
 
 

Total Number of Pages: 105 
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1. GENERAL INFORMATION 

Study Title 
 
Determination of Removal Efficiency of 1,2-Benzisothiazol-3(2H)-one (BIT) from 
Hand Surfaces Using an Isopropyl Alcohol/ Water Wipe and Wash Procedure 
 

Sponsor Study No: AEA08 
GPL Study No: 130503 

 
Objective 
 
This study is being conducted to determine the removal efficiency of BIT from the 
hands due to dermal exposure associated with the use of latex paint containing 
BIT. 

 
Proposed Experimental Start Date: March 2015 
 
Proposed Experimental Termination Date: June 2015 
 
Proposed Final Report Issue Date: October 2015 

 
Applicable Guidelines 
 
This study is based upon the U.S. Environmental Protection Agency’s (EPA) 
guidance documents for dermal exposure measurements under Series 875: 
Occupational and Residential Exposure Test Guidelines (875.1000, 875.1200 
and 875.1600)  and the OECD guidelines (OECD, 1997).   

 
Applicable Ethical Standards 
 
This is a protocol for third-party research involving what EPA has interpreted to 
be intentional exposure of human subjects to a pesticide.  The study is being 
conducted with the intention of submitting the resulting data to EPA under the 
Federal Insecticide Fungicide and Rodenticide Act (FIFRA).  Thus, the primary 
ethical standards applicable to this proposal are 40 CFR 26, Subparts K and L.  
In addition, the requirements of FIFRA §12(a)(2)(P) for fully informed, fully 
voluntary consent of subjects apply, and since the study will be conducted in 
California, the provisions of the California Code of Regulations, Title 3, §6710 will 
apply.  The protocol will be reviewed by an Institutional Review Board (IRB).   
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Good Laboratory Practice 
 
This study will be conducted in compliance with the US EPA FIFRA Good 
Laboratory Practice (GLP) Standards (40 CFR 160).  The study will adhere to 
applicable SOPs of the Antimicrobial Exposure Assessment Task Force II 
(AEATF II) as referenced in the table below.  Not all citations for a particular SOP 
may be listed.   
 

SOP 
Number Topic Section 

Reference 
4A.1 Study Report Preparation 18.0 
5A.1 - 
5C.1; 
5E.1 - 
5K.1 

Chapter 5: Quality Assurance Unit 16.0 

6A.1 Storage of Raw Data 13.0  

7A.1 Test, Control, and Reference Substances Receipt and 
Shipment 7.0 

7B.1 Test, Control, and Reference Substances Labeling 12.0 
7C.1 Disposal of Test, Control, and Reference Substances 17.0 

7D.1 Test, Control, and Reference Substances Chain of 
Custody 13.0 

7E.1 Test and Reference Substances Analysis 7.0 
8B.3 Hand Wash Samples 10.0 
8C.2 Dermal Face/Neck Wipe Samples 10.0 
8F.1 Sample Identification 10.0 
10B.1 Packing, Handling and Shipping of Samples 10.0 
10C.1 Worker and Study Observations 10.0 
11A.1 Pregnancy Testing and Nursing Status 10.0 
11B.1 Heat Stress 9.0 
11C.2 Emergency Procedures 9.0 
11F.0 Adverse Events Reporting to IRB 9.0 

 
Sponsor: American Chemistry Council 
 Antimicrobial Exposure Assessment Task Force II 
 c/o Has Shah, Ph.D. 
 700 2nd Street NE 
 Washington, DC 20002 
 Phone: (202) 249-6724 
 E-Mail: has_shah@americanchemistry.com 
 
Study Director and Megan T. Boatwright (English) 
Principal Investigator:  Golden Pacific Laboratories, LLC 
 4720 W. Jennifer Ave., Suite 105 
 Fresno, CA 93722 
 Phone: 559-275-9091 
 E-Mail: mboatwright@gplabs.com 
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Field Research Natan R. Chavez (English and Spanish) 
Associates: Golden Pacific Laboratories, LLC 
 4720 W. Jennifer Ave., Suite 105 
 Fresno, CA 93722 
 Phone: (559) 275-9091 
 E-mail: nchavez@gplabs.com 
 
 Thomas F. Moate (English) 
 Golden Pacific Laboratories, LLC 
 4720 W. Jennifer Ave., Suite 105 
 Fresno, CA 93722 
 Phone: (559) 275-9091 
 E-mail: tmoate@gplabs.com 
 
Quality Assurance Margaret A. Hamelin 
Unit: Golden Pacific Laboratories, LLC 
 4720 W. Jennifer Ave., Suite 105 
 Fresno, CA 93722 
 Phone: (559) 275-9091 
 E-mail: mhamelin@gplabs.com  
 
Field Location:  Fresno County, CA 
 
Reviewing IRB: Schulman Associates IRB, Inc. 
 1550 Sawgrass Corporate Parkway 
 Suite 120 
 Sunrise, FL 33323 
 Phone: (954) 327-0778 
 Website: www.sairb.com 

2. SUMMARY 

The Antimicrobial Exposure Assessment Task Force II (AEATF II) was formed to 
generate generic exposure data on a broad range of use patterns and associated 
application methods, as well as post application exposures to support registration 
and re-registration by its member companies of such uses for antimicrobial 
ingredients.  The data produced by this study will allow the interpretation of 
results from a separate study measuring exposure of consumer painters who 
apply latex paint containing BIT.  The data generated from these studies will be 
used by the EPA in assessing potential exposure and risks to users of paint 
containing antimicrobial products and will be used in developing exposure 
assessments and human health risk analyses.  The primary objective of this 
study is to determine the removal efficiency of BIT in latex paint from human 
hands.   
 
The test substance in this study is latex paint containing two concentrations of 
1,2-benzisothiazoline-3-one (BIT), CAS No. 2634-33-5. The latex paint will be 
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tested with BIT concentrations of approximately 120 ppm and 600 ppm (mg/kg). 
The EPA does not require registration of paint making no claim of surface 
protection; therefore no EPA registration number is available for the paint.  The 
BIT is added commercially using registered products such as Mergal® BIT20 
(EPA Reg. No 5383-121).  A copy of the product label for Mergal® BIT20 is 
attached as Appendix A.  The paint test substance will be supplied in 
commercially available 1 gallon to 5 gallon paint cans, and is expected to have a 
BIT concentration of approximately 120 ppm as manufactured.  Additional BIT in 
a minimal volume of dipropylene glycol will be added by the testing facility to 
achieve a higher BIT concentration of approximately 600 ppm.  The product label 
for the paint is provided in Appendix B.   
 
All study participants will be adult subjects capable of performing the functions 
described in the protocol.  Subjects will be required to provide their signed 
Informed Consent using a form approved by an Institutional Review Board (IRB) 
prior to participation in the study.  Twenty eight (28) qualified subjects will be 
recruited to participate in the study; twenty will participate in the study while eight 
will serve as alternates.  Both the left hand and the right hand of each subject will 
be used during the study. The subjects will first wash their hands with liquid Ivory 
soap, rinse their hands with water and dry their hands with clean paper towels.  
The subjects will be seated around a table with their hands resting on a padded 
surface.  Latex paint containing BIT will be applied to the palmar surfaces of each 
hand of 20 subjects at one of two concentrations (10 subjects each).  After forty-
five (45) minutes the surface of the hands will be cleaned using the hand wipe 
and wash procedure.  The researchers will scrub the subjects hands with gauze 
sponges soaked with a solution of 50% isopropyl alcohol/ 50% distilled water 
until all dried paint is loosened or removed, then  the researchers will pour the 
same solvent over the hands while the subject rubs their hands together.  The 
gauze sponges will be added to the rinse solvent for extraction.  The results from 
these subjects will allow accurate calculation of removal efficiency from the skin 
for BIT in latex paint, and correction of data from monitoring events (MEs) for this 
factor.  

 
The study will be conducted at GPL in the conference room, having adequate 
facilities to support the study (working HVAC, working restrooms, seating, etc.).   
 
The hand wipe/wash solutions will be analyzed for residues of BIT using a 
validated analytical method.   

3. RATIONALE AND OBJECTIVE OF THE STUDY 

The hands, along with ones clothes, are the most likely part of the body to be 
exposed to paint while painting walls, ceilings, doors and trim.  It is important to 
determine the removal efficiency of the anti-microbial on the hands using the 
same wipe/wash procedure to be used during AEATF painter exposure 
monitoring studies.  The primary objective of this study is to determine the 
removal efficiency of BIT in latex paint from human hands.   
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4. RATIONALE FOR USE OF HUMAN SUBJECTS 

Human subjects are required in this study because they will normally be exposed 
to the antimicrobial chemicals when performing painting activities. In-vitro models 
are unlikely to capture the variability of performing the wipe/wash procedure on 
human subjects, and will reduce the ability to interpret data from painter 
exposure monitoring studies.   In this study, at least 20 subjects (10 for each 
concentration) will be monitored in order to capture the expected variation in skin 
differences, and BIT concentration using paint as a carrier of the BIT. Data is not 
available from other studies to allow accurate estimation of the dermal removal 
efficiency of BIT using the study techniques.  The low toxicity of the test materials 
should mean that there is little incremental risk associated with performing this 
task.   
 
AEATF may consider tracers in lieu of antimicrobials if they offer an advantage in 
detection limit.  Most tracer substances that AEATF is aware of are not as well-
tested toxicologically as the antimicrobial that will be used in this study.  Given 
that the antimicrobial used in this study is commonly found in paint, adhesives, 
caulking, ink and many other consumer products, there is minimal risk from its 
use in the study, and thus no reason to exchange that risk for exposure to a less 
well characterized chemical at much higher concentration than a person would 
normally encounter it.     

5. OVERSIGHT OF ETHICAL CONDUCT 

To comply with regulations regarding studies involving human subjects, written 
approval from Schulman Associates IRB Incorporated (SAIRB) located in Sunrise, 
Florida [phone number: (954) 327-0778] will be obtained prior to study initiation.   
 
The submission package to SAIRB includes the Study Protocol, a copy of the 
product labels (Appendices A and B), the Informed Consent including 
Experimental Subject’s Bill of Rights Form (Appendix C), the Subject Self-
Reporting Demographic Form (Appendix D), the latex paint and BIT reference 
substance MSDS (Appendix E), as well as all recruiting materials, such as 
advertisements (Appendix F), interview scripts (Appendix G), and an executive 
summary of EPA’s RED for BIT summarizing its risk assessment conclusions 
(Appendix H).  The documents utilized with subjects (Appendices B, C, D, E, F, 
G) will be available in English and Spanish.  Following approval by SAIRB, the 
Study Protocol, approved Informed Consent Form and supporting information will 
be submitted to the EPA, California DPR and HSRB for review.  Recruitment of 
subjects into the study will not be initiated until all reviews (EPA, HSRB, and 
California DPR) have been completed, and SAIRB approval of the final protocol 
has been granted.   
 
This protocol does not contain instructions offering subjects the option to receive 
their personal results.  When guidance on subject result reporting is received 
from HSRB those instructions will be amended to the protocol.   
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All protocol changes (amendments and deviations) shall be reported to SAIRB in 
writing by letter, fax or email.  Proposed changes (amendments) deemed 
necessary to eliminate apparent immediate hazards to the human subjects may 
be implemented without prior SAIRB approval.  All other amendments relating to 
the human subjects must be reviewed and approved by SAIRB prior to 
implementation, or as specifically instructed by SAIRB policy in this regard.  
Approval will be granted in accordance with SAIRB policy and procedures, and 
may be granted by telephone provided it is documented in writing (e.g., email, 
letter) in the final study report and associated documentation as specified in 40 
CFR 26.1303.   The SAIRB may provide expedited review of minor changes as 
defined by 40 CFR Part 26.1110 at its discretion.   
 
Unplanned changes (deviations) which occur during conduct of the study cannot, 
by definition, be reviewed and approved by SAIRB prior to implementation.  
Deviations will be reported in writing by letter, fax or email as soon as possible 
following the change.  Deviations and any response from SAIRB will be included 
in the final study report and associated documentation as specified in 40 CFR 
26.1303.   
 
The Principal Investigator shall follow written instructions provided by the SAIRB 
for prompt reporting to SAIRB, appropriate institutional officials, and the EPA of 
unanticipated problems involving risks to human subjects or others.   
 
The Principal Investigator shall also follow the protocol change notification and 
approval policies, if any, of all other agencies (e.g., California DPR) whose 
notification and prior approval of the study was required.   

6. BALANCE OF RISKS AND BENEFITS 

A. Risks to the Subjects 

Risks to the subjects including those resulting from both chemical and 
physical hazards are discussed in this section. 
 
Using the best existing data available to EPA from the Pesticide Handlers 
Exposure Database (PHED; EPA, 1998) the Agency estimated risk to 
individuals applying BIT in paint in the Reregistration Eligibility Decision 
document (EPA, 2006a).  EPA assumed a residential handler would use 
two gallons of latex paint containing 500 ppm of BIT in a painting event.  
EPA estimated risk by dermal routes assuming an absorbed dermal dose 
of 0.13 mg/Kg/day, and determined the dermal margin of exposure (MOE) 
was 3.7x greater than the target MOE.  The largest amount a subject will 
be exposed to in this study is 0.5 mL of latex paint (density 1.45 g/mL) 
containing approximately 600 ppm of BIT per hand.  Even if all of the 
applied BIT were absorbed this would represent about 0.006 mg/Kg for a 
70 Kg subject.  This is much less than the dermal exposure assumed by 
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EPA for residential painters.  Thus, the subjects involved in this study will 
have a greater MOE than the targeted MOE.  Subjects’ exposure will be 
further reduced since only the thick-skinned palmar surface of the hands 
will be exposed to BIT potentially limiting absorption.   
 
The antimicrobial active ingredient BIT has been extensively tested in 
animals. It was shown to be moderately toxic by oral and dermal routes, a 
slight dermal irritant, and a moderate dermal sensitizer.  The toxicity 
profile of BIT has been reviewed in the US by the EPA and California 
DPR.  Based on its safety profile, BIT has been approved for use in many 
formulations, and is extensively used in many household products such as 
laundry detergents, cleaning products, ink, adhesives, caulking, and paint.  
The EPA has re-registered BIT and issued a RED (EPA, 2005).  
Additionally, the safety of latex paint has been established through long 
term household and professional use of the product.  Any subject with a 
known allergic reaction to latex paint or rubbing alcohol will be excluded 
from participating.  At high concentration, BIT can produce dermal 
irritation, but this is not commonly seen at dilutions used in this study.  
Latex paint can cause dermal irritation but subjects with known allergies 
will be excluded.  Significant risks associated with paint or solvent 
ingestion by subjects is very unlikely and would require gross intentional 
mishandling by subjects.  Actual chemical risk during the study is lower 
than when conducting painting activities at home. Irritation due to rubbing 
(isopropyl) alcohol used for cleaning the hands can occur if the subjects 
have existing abrasions or skin conditions that reduce barrier properties of 
the skin, (e.g., eczema or psoriasis), however subjects with these 
conditions will be excluded from the study.  Subjects’ actual duration of 
exposure to one of the test substances will be limited to 45 minutes.  
Subjects will be closely observed by a study staff member.  The protocol 
and Informed Consent will be reviewed by an IRB prior to enrolling 
subjects.   
 
Females of child-bearing age may be surprised by the outcome of the 
required pregnancy test.   

 
The likelihood of exposure to low levels of BIT in this study is very high.  
Exposure to rubbing alcohol is uniformly high, but the low toxicity coupled 
with exclusion of subjects with prior abrasions or skin conditions reduces 
risk to low levels.  Combined, these factors indicate that subjects will not 
be at any significant health or safety risk during study conduct or after the 
study is completed. 
 

B. Benefits and to Whom Benefits Accrue 

While there are no direct benefits to the subjects participating in this 
research study, there are indirect benefits to both the subjects and society.  
Society may benefit from continued ability to use antimicrobials that 
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improve the quality of life.  Measuring removal efficiency in this research 
study will produce reliable data about the dermal exposure of workers and 
the general population performing these tasks.  The resulting data will 
improve the completeness and accuracy of the database used by the EPA 
to assess exposure to these chemicals. Registrants of antimicrobials will 
benefit because they will provide EPA with data on exposure that has 
been made a condition of re-registration for a number of antimicrobials, 
and they may be aided in registering new antimicrobials using the data 
generated from this study.   
 

C. Balance of Risk and Benefit 

The benefit of maintaining and potentially adding new antimicrobials that 
protect both the subjects involved in this research as well as society 
(including subjects’ families) in general from microbial related illness far 
outweighs any incremental risks to subjects.  Numerous health effects 
from exposure to mold, bacteria and other microbial environmental 
pathogens are well-documented.  The very slight risks from participation in 
this study are far lower than the risk of not being able to use effective 
antimicrobials for lack of information on the exposure to users.   
   

D. Alternative Data Sources 

Data demonstrating removal efficiency of BIT in paint from human skin is 
not available.  Removal efficiency studies which have been conducted 
with other active ingredients do not provide for interpretation of BIT 
removal, or the removal of any active ingredients in a latex paint matrix.  
This is critical information for appropriate risk assessment.  The use of in-
vitro models may not produce accurate data due to the complex 
interactions of temperature, moisture, and movement of skin which can 
impact both the drying and removal characteristics of the test substance.   

7. TEST SUBSTANCE 

The test substance for this study is the formulated product, Sherwin-Williams 
latex paint (referred to as SW latex paint in this protocol), containing 
1,2-benzisothiazoline-3-one (BIT).  BIT is the active ingredient selected for 
measurement in the proposed paint applicator exposure studies, based on its 
stability, abundance in the formulation, and sensitivity of its analytical method.  
GLP purity analysis (content of active ingredient in each test substance 
concentration) will be performed by the testing facility prior to its use in the study. 
Retained samples from each lot of test substance used in the study will be 
archived at GPL. 
 
A. Test Substance Identification - BIT in Paint 

Product Name: Sherwin-Williams Latex Paint A86W00151 
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Manufacturer: Sherwin-Williams Paint Co. (Cleveland, OH) 
EPA Reg. No.: N/A 
Active Ingredient: BIT 
CAS Number: [2634-33-5] – BIT  
Composition: ca. 120 ppm (mg/kg) and 600 ppm BIT in latex 

paint 
Lot No.: to be recorded in the raw data 
 
The concentration of BIT in the test substance as manufactured is 
expected to be approximately 120 ppm.  Additional BIT in a minimal 
volume of dipropylene glycol will be added by the testing facility to achieve 
a second BIT concentration of approximately 600 ppm.     
 

B. Justification for Use of Test Substance 

Sherwin-Williams Latex Paint is an end use product used for painting 
surfaces for protective and beautification purposes. Sherwin-Williams 
Latex Paint contains BIT.  BIT in latex paint is added by the paint 
manufacturer to inhibit the growth of microbes such as bacteria, and may 
also be present as an anti-microbial additive in various paint components.  
BIT was selected as the analyte based primarily upon its abundance in 
paint products, on its stability, and the sensitivity of its analytical method.  
BIT has a complete toxicology database with low to moderate mammalian 
toxicity.   
 
The analytical method for the determination of BIT in hand wipe/wash 
samples at very low concentrations will be validated (GPL Study 130478) 
prior to its use in this study.  The validation study will also evaluate the 
freezer storage stability of BIT in hand wipe/wash samples.  The limit of 
quantitation (LOQ) for hand wipe/wash samples is 1.0 ng/mL.  
 

C. Safety Precautions 

Copies of the Materials Safety Data Sheets (MSDS) for SW latex paint 
and BIT and the SW latex paint product label (English and Spanish 
versions) will be included in the study file, and provided to the study team 
(professional observers and researchers).  A copy of the paint product 
label (English or Spanish, as requested) will be provided to each subject, 
and each subject will be made aware of the MSDS and copies in the 
preferred language will be provided upon request.  Label safety cautions 
will be explained to the subjects involved in the study.   
 
Test substance on the skin will be removed and following completion of 
collection, each subject will wash their hands thoroughly with soap and 
water.  The Principal Investigator or designee will examine their hands and 
note any irritation to the skin at termination of each participant’s 
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monitoring.  Section 9D includes additional details regarding stop criteria 
and medical management.   
 

D. Calibration of Application Equipment  

BIT in paint will be applied to hands using positive displacement 
micropipettes, which are sent out annually to the factory for calibration.  
The testing facility will verify the amount of test substance delivered by the 
micropipettes by weighing at least 5 aliquots to determine accuracy and 
precision of delivery.  The Study Director will be informed of the 
verification results prior to use of the micropipettes with the subjects.   
 

E. Test Substance Storage 

The test substance will be stored at room temperature. Storage will be at 
Golden Pacific Laboratories.   

8. STUDY DESIGN 

A. Overview 

This study will measure the removal efficiency of BIT from the palmar 
surface of hands after treatment with BIT in paint.   
 
Twenty-eight (28) qualified subjects (see Section 9.a.iii for 
Inclusion/Exclusion Criteria) will be recruited for the study; of these 20 will 
be selected to participate in the study and 8 will be retained as alternates. 
Both the left hand and the right hand of each subject will be used during 
the study. The subjects will first wash their hands with liquid Ivory soap, 
rinse their hands with water and dry their hands with clean paper towels.   
 
Each subject will be placed into one of two groups.  Subjects assigned to 
group one will have each hand fortified with a 500 µL volume of paint 
containing approximately 120 ppm BIT. Subjects assigned to group two 
will have each hand fortified with a 500 µL volume of paint containing 
approximately 600 ppm BIT.  Subject hands will thus be fortified at 
concentrations of approximately 78.5 µg per hand or 390 µg per hand. 
 
The subjects will be seated during application and drying periods with their 
hands placed on a padded surface on a table.  The appropriate volume of 
the assigned test substance will be aliquoted onto the palmar side of the 
hand using a positive displacement pipette and spread over the palmar 
surface with a glass stirring rod with rounded annealed ends.  The glass 
stirring rod will be placed into a test tube and retained for analysis.   
 
The paint will be left on the hands to dry for 45 minutes. The hands will 
then be washed. The researchers will scrub the subjects hands with gauze 
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sponges soaked with a solution of 50% isopropyl alcohol/ 50% distilled 
water until all dried paint is loosened or removed, then  the researchers 
will pour the same solvent over the hands while the subject rubs their 
hands together.  The gauze sponges will be added to the rinse solvent for 
extraction.  The solution and gauze sponge will be collected as a single 
sample for both hands of each subject, extracted and analyzed. 
 
Procedures for the assignment of subjects into groups are described in the 
following sections (8.C and 8.D). Procedures for the recruitment, selection, 
compensation, and possible withdrawal of subjects are described in 
Section 9.     
 

B. Removal Efficiency Procedure 

The removal efficiency procedure will be conducted at Golden Pacific 
Laboratory’s office in Fresno County, California.  Monitoring of each 
subject is expected to take a maximum of 1.5 to 2 hours on a single day. 
This includes discussion with the study director prior to initiation, and all 
study procedures.   

1. On the day of the study, each subject will go to the study location at 
the designated time, and meet the researchers.   

2. The Principal Investigator and the research team will review with 
the subject their role in the study, and the subject will have a 
chance to ask additional questions.  Subjects will be reminded that 
they may withdraw at any time before or after the study begins, and 
that there will be no penalty of any kind to subjects if they decide to 
withdraw from the study.   

3. The Principal Investigator or on-site health professional will check 
subject’s hands for any cracking, bleeding, sores, or other 
disqualifying skin problems.  

4. If a subject is female, she will be taken to a private area and asked 
to take a urine pregnancy test using an over-the-counter pregnancy 
test kit.  After the subject has taken the pregnancy test she will be 
asked if she still wants to participate in the study.  If she declines, 
she will be paid $100 for her inconvenience and will be free to go.  
If she wants to continue, a female member of the research team 
familiar with interpretation of the test will confirm the results of the 
pregnancy test.  Results of the pregnancy test will be kept in 
confidence, they will not be recorded, and they will be discussed 
only with the subject that provided the urine sample.  In the case of 
a positive test the subject will not participate in the study, but will be 
paid $100 for her inconvenience and will be free to go.  A note 
indicating that the pregnancy test was performed in accordance 
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with SOP AEATF II-11A.1 will be made in the raw data for each 
female subject.   

5. Subjects will wash their hands with Ivory soap and water, and dry 
them thoroughly using paper towels.   

6. The test substance will be applied to the palmar surfaces of each 
hand using a positive displacement micropipette.  On each hand, a 
500 µL volume of the appropriate paint concentration will be 
applied.  A glass stirring rod with rounded annealed ends will be 
used to spread the test substance across the center of the palmar 
surface, but test substance will not be spread closer than 2 cm from 
any edge of the palmar surface.  The stirring rod from each subject 
will be placed into a test tube and stored frozen prior to analysis.   

7. The subjects will be asked to sit quietly with their hands resting on 
a padded surface on a table for 45 minutes.  A television or similar 
entertainment will be provided.  Study personnel will continuously 
be present to monitor and respond to any subject requests.  On-site 
medical personnel will be available to assist with any subject 
concerns.    

8. After 45 minutes the subjects will hold both hands over a stainless 
steel bowl while researchers scrub the hand with a gauze sponge 
(J&J Mirasorb 4-ply each).  The gauze sponge will be soaked with 
50% IPA / 50% distilled water and used for scrubbing until all dried 
paint is loosened or removed.  The researchers will then rinse the 
hand with the same solvent by pouring the solvent over the hand 
and having the subject rub their hands together.  The total volume 
of IPA/water solution used will be 500 mL. The used gauze sponge 
will be added to the hand wash solution collected in the stainless 
steel bowl and saved with the rinse solution for analysis.   

9. The subjects will be asked to again wash their hands with soap and 
water, and dry them with paper towels.   

10. The Principal Investigator or on-site health professional will check 
subjects’ hands before they leave for redness or other signs of 
irritation.  They will be paid for their time and inconvenience in 
cash, and be free to go.  

C. Assignment of Carrier and Amount of Active Ingredient 

In this study, subjects will be assigned into two groups.  The two groups 
are described below (amounts per hand):  
 
Group 1 500 µL of latex paint containing ca. 120 ppm BIT 
Group 2 500 µL of latex paint containing ca. 600 ppm BIT 
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D. Random Selection and Assignment of Subject to Groups 

The total number of qualified subjects will each be assigned a unique and 
consecutive number, starting at RE-01 based on the order of their 
enrollment. The numbers will then be randomized using a research 
randomizer program accessible at the following internet website: 
http://randomizer.org. The first 28 numbers in the generated randomized 
list will determine the participating subjects, while the remaining subjects 
will be held as alternates, their order for potential entry into the study 
being determined by the randomization process. The 28 subjects for the 
groups will be split into two groups, each corresponding to one of the two 
test substance/concentration combinations. The first set of fourteen 
subjects will be placed into Group 1 and the second set of fourteen 
subjects will be placed into Group 2.  
 
Within each group of fourteen, the first ten subjects will be the primary 
subjects to have their hands treated per the scenario assignment.  The 
last four subjects in the group of fourteen will be considered as alternates 
and will be on hand if any subject is unable, chooses not to participate, or 
chooses to stop before reaching the end.  If the first ten subjects complete 
the assignment, the alternates are paid and will not participate in that 
group.  Alternates who do not participate will be placed back in the pool of 
subjects.  If additional subjects above the 28 initially selected are required, 
randomized subject 29 will be contacted followed by randomized subject 
30 and so on, until all assignments are completed for the study. 
 
Once the subjects have been randomized into two groups, subjects from 
the first group will be scheduled into the study. No more than one group 
will be monitored in one day. The randomization process will prevent bias.   

 

9. SUBJECT RECRUITMENT, SELECTION, COMPENSATION, AND 
WITHDRAWAL PROCEDURES  

Twenty-eight subjects are required for this study to participate in determining the 
removal efficiency.  This includes the planned 20 participants needed for the 
target design (i.e., ten subjects for each of two groups). As described above, an 
additional eight subjects (four per group) are included as insurance against 
subject withdrawal or other failure to complete the assigned palmar application 
(see 8.D).   
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A. Subject Recruitment 

i. Population Base 

Adult subjects will be recruited from the population of Fresno 
County, CA, and the surrounding area.  The most-recent US 
Census indicates that 40% of the population in Fresno, CA 
metropolitan area is Hispanic.  Therefore to adequately 
capture the ethnic diversity in the Fresno area, recruitment 
materials and all communications with potential subjects will 
be available in English or Spanish, as preferred by the 
subject. 

ii. Recruitment of Surrogate Workers 

SAIRB approved recruiting advertisements (appendix F) will 
be simultaneously (within the same week) placed in the 
Fresno Bee, the California Advocate and the Fresno edition 
of Vida en el Valle.  The Fresno Bee is a large, general 
circulation daily paper in Fresno County.  The California 
Advocate is the dominant African American community 
weekly paper in Fresno County, and Vida en el Valle is a 
Spanish language weekly targeting the San Joaquin Valley, 
with separate editions for Fresno and other central valley 
municipalities.  The recruiting advertisements will include a 
brief description of the study and include telephone numbers 
for English and Spanish speakers to call for more 
information.  The recruitment period will be opened for 2 
weeks following the first publication.  
 
Individuals contacting research personnel and expressing an 
interest in participating in the study will be informed of the 
study according to the SAIRB approved script (Appendix G).  
The script allows callers to be informed of a general 
description of the study and key inclusion/exclusion criteria.  
 
Callers responding to the recruitment advertisements placed 
in the newspapers and interested in participating in the study 
may be scheduled for Informed Consent meetings at the 
volunteer’s convenience.  It is not necessary to wait until the 
recruiting period is closed before enrollments begin.   
 
During the scheduled meeting, the subjects will first be 
asked to fill out Part I (the Health Questionnaire) of the 
Subject Self-Reporting Demographic Form (Appendix D). 
The investigator will ask the subject the health questions in 
the Subject-Self-Reporting Demographic Form and inquire 

AEATF II GPL Study Number: 130503 Page 73 of 1286



about the health of the subject. If none of the answers 
disqualifies the subject from participating, and if after all his 
or her questions have been answered and the potential 
subject is interested in participating in this research study, 
the Principal Investigator or designee will share information 
on the study design with interested participants, and provide 
them with copies of the SAIRB approved Informed Consent 
including the Experimental Subject’s Bill of Rights Form 
(Appendix C) and answer their questions.  The Principal 
Investigator or designee will describe the study to the 
individual in great detail and encourage each potential 
subject to ask questions and request clarification at any time 
during this process as well as in all activities that follow.  The 
Principal Investigator or designee will provide each potential 
subject a copy of the product label (Appendix B), make 
available the MSDS (Appendix E) and answer any questions 
regarding the product to be tested.  The Principal 
Investigator or designee will go over the Inclusion and 
Exclusion Criteria (see 9.A.iii. below) for the study and 
answer any questions that the potential subjects have.  
Potential subjects will be asked to complete the rest of the 
Subject Self-Reporting Demographic Form (Appendix D) and 
sign the form.  Potential subjects will be asked if they would 
like to take any of the materials home to discuss with family 
and friends before deciding whether to enroll in the study.  If 
the potential subject wishes to continue with the enrollment 
process at that time, the Principal Investigator or designee 
will explain to potential subjects they may withdraw from the 
research study at any time without penalty to their 
compensation. The amount and form of compensation, the 
potential risks and discomforts and treatment and 
compensation for injury will be more fully explained and 
potential subjects will be encouraged to ask questions.   
 
The Principal Investigator or designee will check the 
potential subject’s driver license or government-issued 
identification card to verify age for inclusion in the study and 
review the package of information provided for completeness 
against the protocol’s inclusion/exclusion criteria. The 
subject will be asked to sign the Inform Consent including 
the Subject’s Bill of Rights Form and the Subject Self-
Reporting Demographic Form.  Volunteers who lack proper 
identification will not be enrolled in the study. No other action 
will be taken.   
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When at least three attempts have been made to reach and 
schedule Informed Consent meetings for every caller on the 
primary call-in list, and all scheduled Informed Consent 
meetings have been held, the pool of enrolled volunteers will 
be randomized. The random order will be used to accept 
participants into the study and assign participants to specific 
groups. 
 
The recruitment process will terminate when at the end of 
the 2 week recruitment time period a minimum of 28 subjects 
have been recruited for the study, that is, have agreed to 
participate and signed the Informed Consent including the 
Experimental Subject’s Bill of Rights Form.  If fewer than 28 
subjects have been recruited during the 2 weeks open 
recruitment period, the enrollment period will be extended in 
7 days increments, until at least 28 subjects have been 
enrolled into the study, terminating at the end of the 7 day 
extension.  Termination will be done at the end of a specific 
time window to minimize the potential for an “early 
responder” bias. 
 
A Spanish-speaking member of the research team will be 
available at recruitment meetings to assist and ensure 
communication with anyone preferring Spanish over English. 
The subjects will be asked if they would like to have the 
meeting conducted in English or Spanish. 
 
The Principal Investigator will retain the final right to refuse 
participation to any potential subject; however, all potential 
subjects who attend the screening interview will be 
compensated $20 for their inconvenience, and all enrolled 
subjects who report to their assigned study site will receive 
$100.  See Section 9.C for additional information.   
 
For female potential subjects, final eligibility for participation 
in the study will be determined on each study day following a 
pregnancy test.    

 
iii. Inclusion/Exclusion Criteria 

Not all volunteers are eligible for participation in this study.  
The subjects will be asked to fill out a demographic 
questionnaire the results of which will be used to determine 
eligibility.  No upper age limit has been imposed, given that 
an inclusion criterion is that the volunteer represents that 
their health is acceptable to conduct the described activities, 
and they are free from the medical conditions listed under 
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exclusion criteria.  In addition, the actual participation of 
female subjects will be conditional on the results of a 
pregnancy test taken on the day of scheduled monitoring. 

 
 Inclusion Criteria 

 Males or females, at least 18 years of age as verified 
by a government issued photo ID 

 Consider their own health sufficient to conduct the 
described activities 

 Willingness to sign the Informed Consent including 
the Experimental Subject’s Bill of Rights Form and 
Subject Self-Reporting Demographic Form 

 Speak and read English or Spanish 

 Resident of Fresno County 
 

 Exclusion Criteria 
 Skin conditions on the surface of the hands (e.g., 

psoriasis, eczema, cuts or abrasions) 

 Pregnancy, as shown by a urine pregnancy test 

 Lactation 

 Allergies or sensitivities to latex paint, soaps. 
isopropyl alcohol, BIT or other chemical-based 
products 

 Severe respiratory disorders (e.g., moderate or 
severe asthma, emphysema) 

 Cardiovascular disease (e.g., history of myocardial 
infarcts, stroke, congestive heart failure or 
uncontrolled high blood pressure) 

 Severe diabetes 

 Immunologically suppressed (e.g. undergoing 
chemotherapy, transplant patients) 

 Is an employee or spouse of an employee of any 
company represented by AEATF, GPL, other contract 
organization involved with the study, paint 
manufacturer, or the American Chemistry Council.  
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iv. Community Involvement 

There is no single group identifiable that would represent the 
community.   

 
B. Subject Sequence Number  

Individuals on the primary call-in list for this study will be initially identified 
by only their first and last name and identification code, example RE-01 for 
subject 1, etc.  After this list has been randomized, each individual is 
assigned a unique study sequence number, numbered from 1 to the total 
number of subjects randomized, that indicates his/her position in the 
random order.  Because all processing of individuals is in order of study 
sequence number, the final list of enrolled subjects comprises a random 
sample and their study sequence numbers preserve the random order.  
The first sequential group of seven study sequence numbers will be 
assigned to the first group, the second sequential group of seven will be 
assigned the second group, the third sequential group of seven will be 
assigned to the third group, and the fourth sequential group of seven will 
be assigned to the fourth group.  Thus, allocation of subjects as primary 
and alternate is also random.   
 
Individual data, excluding the subject’s name and address, will be entered 
in Golden Pacific Laboratories’ computer data base by the assigned RE 
number.  All subjects’ names and personal identifiers provided will be kept 
confidential to ensure their privacy.   
 
Records relating individual names to their RE number will be retained 
separately from the study file in an area clearly marked “CONFIDENTIAL”. 
Golden Pacific Laboratories will retain subject’s records indefinitely.  
Subjects may obtain copies of their own records from the Principal 
Investigator on request.   
 

C. Compensation 

After a subject fills out Part I of the demographic form (the Health 
Questionnaire), information that disqualifies them from participation may 
become evident.  If this occurs, the disqualified subject will be paid $20 for 
their time and inconvenience.   All individuals that show up for the 
informed consent interview will be compensated $20 in cash at completion 
of the interview for their time and inconvenience.  All individuals who are 
qualified, sign the informed consent form, and report to their assigned 
study site, will receive $100 in cash for their time and inconvenience when 
they leave the study site, whether they are monitored or not.   
The value for compensation is based roughly on a day’s wage of $100 and 
represents potential lost time from secondary sources of employment, 

AEATF II GPL Study Number: 130503 Page 77 of 1286



travel time and incidental expenses incurred in study participation.  
Compensation will be provided to individuals who complete their assigned 
participation or who need to withdraw for whatever reason.   
 

D. Stop Criteria and Medical Management 

It is not expected that test subjects will experience any adverse effects 
from participation in this study.  In the unlikely event adverse effects are 
experienced, they will likely be related to skin reactions during or following 
the study.  The Principal Investigator or on-site health professional will 
discuss the symptoms of skin reactions with the subjects prior to 
participation in the study.  Subjects will be instructed to inform the 
Principal Investigator or research staff immediately if they feel ill, suffer a 
skin reaction or experience any other unanticipated adverse effects they 
feel may be related to the study during or following conduct of the study.  
The research personnel will also examine the hands immediately prior to 
the monitoring period to ensure there are no existing abrasions, cuts or 
skin conditions that increase the risk of skin problems during the 
monitoring period.  A Spanish-speaking member of the research team will 
be present during monitoring events involving subjects whose preferred 
language is Spanish.   
 
If a subject reports an adverse skin reaction during the study period, 
research staff will immediately request the on-site health professional to 
evaluate the skin reaction.  If appropriate, research staff will assist the 
subject in gently washing exposed skin with clean water and mild soap.  
After drying the area with a clean towel, the Principal Investigator or on-
site health professional will be contacted for further instructions.  If the 
worker’s condition appears to be serious, a member of the study team will 
call 911 and allow emergency medical personnel to respond and treat the 
subject.  The AEATF will pay for reasonable and appropriate medical 
treatment for a study-related injury or illness that is not paid for by the 
subject’s own insurance or the insurance of a third party under which the 
subject is covered.  Research staff will assist the subject in gently washing 
exposed skin with clean water and mild soap. 
 
If a monitoring event is terminated early due to medical reasons or the 
subject withdraws for any reason, samples from the subject will not be 
collected.  Research staff will assist the subject in gently washing exposed 
skin with clean water and mild soap. 
 
Study personnel will be instructed to inform the Principal Investigator 
immediately of any skin reactions, or other unanticipated adverse effects 
observed or reported during conduct of the study.  The medical 
management procedures set forth in SOP AEATF II-11C.1 will be 
implemented for any instance where the subject is treated for medical 
reasons, and for any post-study reports of illness, skin reactions or other 
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unanticipated adverse effects.  If two or more subjects withdraw or are 
withdrawn from the study for the same medical reasons, the study will be 
suspended until the cause of the withdrawal is fully investigated and 
determined.  If two or more subjects develop an adverse skin reaction 
after they leave the study site, all subjects will be contacted by the 
Principal Investigator to determine whether further medical management is 
appropriate.   
 
The Principal Investigator will maintain a record of adverse health 
observations and reports, and follow Sponsor, SAIRB, Inc., EPA and 
California DPR policies for medical event reporting per SOP AEATF II-
11F.0.  Sufficient personnel will be present at the study site to maintain an 
appropriate level of technical support, scientific supervision and 
observations relevant to the safety of test subjects.   

10. MONITORING EVENT PROCEDURES 

A. Video Recording and Photography of Study 

The study procedures involving subjects, including preparation, 
application, drying, and removal procedures will be recorded using video 
and may include photography.  Efforts will be made during recording to 
avoid recording personally identifiable characteristics of subjects such as 
faces, tattoos, etc.  The recording will be made under the supervision of 
the principal investigator and access to the unedited recordings will be 
limited by the principal investigator to research staff directly involved in 
recording or editing. The recorded material will be edited by research staff 
to ensure any personally identifiable characteristics are removed or 
obscured.  Edited recordings will be reviewed by the principal investigator 
and quality assurance, and approved as not containing personally 
identifiable information.  Following approval of the edited recordings, the 
raw recordings will be destroyed, and the destruction documented by the 
principal investigator.  Edited and approved footage will be maintained 
with the study data files and may be provided to the sponsor and EPA for 
training, presentations, or publication in scientific journals.   
 

B. Preparation of the Surface of the Hands 

Prior to applying a test substance to the hand and performing the hand 
wipe and wash, a standard procedure will be used to clean the hands.  All 
subjects will wash their hands with liquid Ivory soap, rinse their hands with 
water and dry their hands using clean paper towels at least 5 minutes 
before the test substance application.  The palmar surface of subject’s 
hands will not come in contact with any surface between washing and 
completion of the monitoring event.  Each subject will sit in the climate-
controlled room prior to the application and until the hand-wiping 
procedure is completed. 
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C. Environmental Monitoring 

Air temperature and relative humidity of the room for the duration of the 
monitoring will be documented with automated instrumentation logging 
and recording at intervals appropriate for the duration of the work period 
per SOP AEATF II-10C.1.  Environmental monitoring equipment will be 
calibrated or standardized according to SOPs.       
 

D. Field Recovery Evaluation 

Full details regarding field recovery evaluation procedures for all sampling 
media are given in the most recent version of SOP AEATF II-8E.1.  The 
SOP instructions for “spiking” will be followed.   
 
Sample matrix fortifications designed to assess the stability of the active 
ingredient under field, storage and transit conditions in or on the sampling 
materials (hand wipe/wash solutions containing gauze sponges) will take 
place on each day of the study.  Field fortification solutions of BIT in latex 
paint will be prepared at the appropriate concentrations, or aliquots of the 
study test substances may be used.  
 
Storage conditions of the solutions used for fortifications will be specified 
by the analytical laboratory and the actual storage details will be recorded 
in the study file.   
 
An aliquot of each field fortification solution will be added to the matrix 
samples using positive displacement micropipettes to deliver the correct 
fortification levels listed in the table below.   
 

Carrier of BIT Volume Concentration 
Paint 500 µL Approximately 120 ppm 
Paint 500 µL Approximately 600 ppm 

 
On each study day, matrix samples will be fortified as shown above in 
duplicate.  Duplicate control matrix samples will also be prepared.  Matrix 
samples will be prepared by adding 250 mL of 50% IPA / 50% distilled 
water into the sample jars along with a gauze sponge.   
 
Field fortification samples will be fortified and will remain at ambient 
temperature for at least 1 hour before being placed into frozen storage.  
Samples will then be maintained in frozen storage until analyzed.  
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11. SAMPLE IDENTIFICATION, SHIPPING AND STORAGE 

A. Sample Identification 

Samples will be identified and tracked by unique sample numbers 
assigned by GPL consistent with SOP AEATF II-8F.1. For example for the 
identification number AEA08-RE-01-PL: 
 
AEA08 = Task Force Study Number 
RE = Removal Efficiency 
01 = Subject 01 
P = Paint 
L = Low Concentration 
Additional designations are as follows: 
H = High Concentration Level 
 
Sample identification numbers are appended to this protocol (Appendix I).  
During the analytical phase of the study, the laboratory may assign its own 
sample numbers as long as the initially assigned number is cross-
referenced and included in the documentation of the sample.   

 
B. Shipping 

Samples will not be shipped.   
 

C. Storage 

All samples will be placed into frozen storage within 1 hour of collection. 
The samples will be stored in a freezer maintained at  -10C until 
analyzed.   

12. ANALYTICAL PROCEDURES 

Removal efficiency samples and field recovery samples will be analyzed 
according to the analytical method specified in Section 12.B. of this protocol.  
The methodology will be validated for use in the relevant matrix before the start 
of this study.   

 
A. Reference Substance, Fortification Solution, and Internal Standard 

i. Reference Substance 

The reference substance for this study is the 1,2-Benzisothiazol-
3(2H)-one (BIT) used by the analytical laboratory to add BIT to the 
test substances, prepare calibration standards (HPLC/MS/MS) and 
prepare fortification solutions used to fortify field and laboratory QC 
samples.  
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  Name:  1,2-Benzisothiazol-3(2H)-one (BIT) 
 CAS Number: [2634-33-5] 
 Active Ingredient: BIT 
 Lot Number:  To be added to the raw data 
 Purity:  To be added to the raw data 
 Date Received: To be added to the raw data 
 Expiration Date: To be added to the raw data 
 

The reference substance was obtained from Troy Chemical 
Company.  Receipt of the reference substance was documented, 
including label identification, date of receipt, person receiving the 
standard, and the amount received.  Preparation of all stock and 
serially diluted solutions will be documented.   
 
An expiration date and recommended storage conditions will be 
provided by the Sponsor to ensure the reference substance 
strength does not change appreciably during conduct of the study.   
 
Purity analysis (content of active ingredient in the reference 
substance) will be provided by the Sponsor for each lot of reference 
substance used in the study.  Documentation of purity will be 
retained in the study raw data file.  The reference substance will be 
stored under the recommended conditions.   
 

ii. Internal Standard 

The internal standard, isotopically labeled BIT was supplied by 
Toronto Research Chemicals (Ontario, Canada). 
 
Name: Benzoisothiazol-3-one-13C6 
CAS Number: Not Applicable 
Active Ingredient: BIT 
Lot No.:  3-MGG-87-2 
Purity:   98% 
Date Received: 9/27/12 
Expiration Date: NA 

 
The above substance will be used for the preparation of the internal 
standard solution.  A copy of the Certificate of Analysis of the 
internal standard will be kept in the archives at GPL.  The internal 
standard will be stored frozen (≤ -10°C). 

 
B. Analytical Method 

The analysis of BIT in the study samples will be conducted at Golden 
Pacific Laboratories using HPLC/MS/MS.  The HPLC/MS/MS method will 
be validated by GPL and is extremely sensitive and selective, allowing for 
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very low detection limits.  The limit of quantification (LOQ) for the hand 
wash solutions containing gauze sponges is 1.0 ng/mL.  The method 
(GPL-MTH-079) includes the use of isotopically labeled BIT internal 
standard to increase accuracy and minimize potential matrix interference 
or suppression.  The validated method will be followed as rigidly as 
possible.  No changes are permitted without prior approval of the Principal 
Investigator.  All data will be measured against a standard curve (five point 
minimum, one of which will be at <70% of the LOQ concentration) that 
brackets the levels of the matrix spikes.  A solvent blank will be injected 
prior to injecting the analytical standards at the beginning of each run.   

 
Each analytical set will include two laboratory fortified samples, and a 
control.  The fortification levels will bracket the expected levels in the field 
samples.   
 
Hand wipe samples will be analyzed following the method documented in 
GPL Analytical Method GPL-MTH-079 entitled, “Analytical Method for the 
Determination of 1,2-Benzisothiazol-3(2H)-one (BIT) in Paint, Dressing 
Sponges, Hand Washes, Cotton Inner and Outer Dosimeters, Painter’s 
Hats, Air Sampling Tubes and Fiberglass Filters” (GPL, 2013).   

 
An aliquot of the hand wash sample will be transferred to a 
chromatography vial, an equal amount of internal standard solution will be 
added, and analyzed using HPLC/MS/MS.  Samples may require dilution 
using 50% acetonitrile /50% water, prior to vialing and analysis.   
 
The latex paint test substances will be analyzed following GPL-MTH-079.  
The glass stir rods used in dosing will be analyzed using the method for 
latex paint, with modifications as necessary approved by the Principal 
Investigator.   
 
Field fortification samples will be analyzed along with the corresponding 
study samples from the same test day.   
 
Equivalent instrumentation, apparatus, and reagents may be substituted 
for those specified in the method.  All substitutions must be clearly 
documented in the raw data.   
 

C. Sample Quantification 

Chromatographic quantification (using HPLC/MS/MS) will be achieved 
using an internal standard and a standard curve obtained from peak areas 
from injections of several concentrations of standards.  The standard 
curve will be a 1/x weighted least square fit unless otherwise approved by 
the AEATF II.  Means and standard deviations (arithmetic or geometric), 
and coefficients of variation may be calculated on the data generated.   
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Determined concentrations in study samples will be corrected for the 
average recovery of corresponding field fortification samples analyzed in 
the same analytical set, as long as the average field fortification recovery 
is <100%.   
 

D. Data Analysis 

At the end of the study, a complete report will be prepared.  The results of 
the study will include (1) the application amount of the test substance and 
BIT on the palm of the hand, (2) the amount of BIT found in the wipe 
solution samples and (3) the percent of BIT that can be removed from the 
surface of the skin. Residues of BIT found on the glass stir rods used 
during application will be subtracted from the amount applied to determine 
a corrected amount applied.  Percent removal efficiency will be calculated 
as the amount of compound removed from the skin by the wipe/wash 
procedure, divided by the corrected total amount of compound applied to 
the skin times 100.   
 
Statistical procedures planned for use in this study include the calculation 
of means of replicate analyses and the standard deviations. Linear 
regression may be used in generation of calibration curves.  All statistical 
techniques used will be fully described in the final report. 

13. STUDY RECORDS 

A. Field Records 

Raw data will be obtained to cover all aspects of the study, including but 
not limited to the following: 

 

1. Test and reference substance lot numbers, receipt and storage 
location(s), use records; 

2. Application equipment details; 
3. Temperature and relative humidity in the testing area each day of 

monitoring; 
4. Subjects’ Self-Reporting Demographic Forms, Informed Consent 

including Experimental Subject’s Bill of Rights Form, maintained 
apart from other raw data in a secure archive marked confidential; 

5. Test substance temperature records; 
6. Sample information (including inventory, chain of custody); 
7. Resume or curriculum vitae of each study team member 

participating in the study, including the Spanish-speaking team 
members. 
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Field raw data will be recorded directly into a raw data file customized for 
use in the study.  All data generated in this study, except study subject 
personal information, will be kept in secure files bearing the study number 
until transferred to a permanent location selected by the Sponsor.  Study 
subject personal information will be maintained in a separate location at 
GPL and will be marked confidential.   
 

B. Analytical Records 

All study-specific original documents and data generated in the course of 
this study, including but not limited to the following, will be maintained and 
turned over to the AEATF II when requested, or at the completion of the 
study: 
1. Analytical worksheets, chromatograms, methods, residue 

calculation sheets and other pertinent analytical data; 
2.  Laboratory notebooks or bench sheets used to record details of the 

analyses; 
3.  Chromatograms and/or machine-generated analysis reports and 

data. 
4.  Spreadsheets and other calculated data; 
5.  Chain of custody records. 
 
In addition to the above study-specific raw data, facility records will be 
maintained and archived at GPL.  True copies of certain facility records 
will be included with the raw data such as: 
 

a. Reference substances and samples storage temperature 
records; 

b. Reference substance use log; 
c. Communications logs or records. 

 
C. Communication with IRB  

Prior to conducting studies involving human subjects, written approval 
from an IRB will be obtained by the Study Director/Principal Investigator.  
The package of information that will be submitted to the IRB is composed 
of the Study Protocol, a copy of the paint label (Appendix B), the Informed 
Consent including Experimental Subject’s Bill of Rights Form (Appendix 
C), the Subject Self-Reporting Demographic Form (Appendix D), paint 
MSDS and BIT reference substance MSDS (Appendix E), as well as all 
recruiting materials, such as newspaper advertisements (Appendix F), 
interview scripts (Appendix G), and an executive summary of EPA’s REDs 
for BIT summarizing their risk assessment conclusions (Appendix H).  
Following submission of the package of information to the IRB for review, 
all correspondence with the IRB, including any requests for changes in the 
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protocol, informed consent and recruitment materials will be documented 
and saved.  All correspondence with the IRB, all intermediate drafts as 
well as the final approved ICF will accompany the study protocol when it is 
submitted to the EPA for review, before initiation of the study.  Following 
final review of the protocol by the EPA, any additional communication with 
the IRB will be submitted to the EPA with the final report. 

 
Since this study will be conducted in the state of California, changes 
requested by California DPR will be implemented and will also be 
documented.  The study will not be initiated prior to receiving review from 
the EPA and approval from California DPR. 

 
All study-specific documents, including correspondence and changes in 
the protocol, and Informed Consent Form generated in the course of this 
study will be maintained in the raw data. 

15. DATA HANDLING 

A. Communication of Results 

Results will be communicated from the Principal Investigator to the 
Sponsor’s representative or designated AEATF II Study Monitors on a 
regular and timely schedule. 
 

B. Statistical Methods 

Proposed calculations are limited to the calculations specified in Section 
12.D. 

16. QUALITY ASSURANCE 

This study will be conducted according to FIFRA GLP Standards (40 CFR 160).  
The facility will be inspected by the Quality Assurance Unit (QAU). The QAU will 
report to the President of Golden Pacific Laboratory.  The QAU will review the 
protocol prior to study initiation.  Different phases of the study and analyses will 
be inspected. Field and analytical data generated will be audited as the study 
progresses.  The final report will be audited for completeness and accuracy.  
Results of the audit will be transmitted to both the Principal Investigator and the 
Sponsor’s Representative.  QAU organization and responsibilities are 
summarized in SOPs AEATF II-5A.1 – 5C.1; 5E.1 – 5K.1.   

17. SAMPLE RETENTION 

All sample extracts will be retained until the Study Director and Sponsor’s 
Representative determine they are no longer useful.  These materials are the 
property of the AEATF II and will be stored or disposed of in a safe and lawful 
manner by the appropriate authorized personnel with the approval of AEATF II.   
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18. FINAL STUDY REPORT 

One report will be written summarizing the entire study.  A final report formatted 
per PR 2011-3 will be prepared by the Study Director following procedures in 
SOP AEATF II-4A.1.  The original signed copy of the final study report will be 
maintained at Golden Pacific Laboratories, LLC until the Sponsor requests that 
the report be transferred to another facility.   
 
The report must contain, but is not limited to containing the following: 
1. Identification of the location of the study, and the general environmental 

conditions during the monitoring period(s). 
2. A detailed summary of the amount of test substance applied to each subject 

hand. 
3. A detailed summary of the length of time each subject was monitored 

(application and removal times). 
4. A complete description of collection, handling and storage of field samples. 
5. Results of analysis. 
6. A detailed description of the methods. 
7. Example calculations. 
8. A summary of the recovery data. 
9. Representative chromatograms of control, treated, fortified samples and 

calibration standards. 
10. A typical standard curve. 
11. The signed protocol, including all amendments and deviations. 
12. All correspondence between the IRB and Principal Investigator, including 

information sent to the IRB to support the protocol. 
13. A copy of the IRB approval documentation and a copy of the approved 

Informed Consent Form. 
14. Any adverse findings and the nature and magnitude of every event. 
15. All correspondence with Cal DPR regarding Section 6710.   

19. PROTOCOL CHANGES 

Protocol changes (amendments and deviations) shall be reported to the SAIRB 
in writing by letter, fax or email.  The Principal Investigator shall follow written 
instructions provided by SAIRB for prompt reporting to the SAIRB, appropriate 
institutional officials, the EPA and California DPR of unanticipated problems 
involving risks to human subjects or others.  The Principal Investigator shall also 
follow the protocol change notification and approval policies, if any, of all other 
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agencies or boards whose notification and prior approval of the study was 
required.   
 
A. Amendments 

Proposed changes (amendments) deemed necessary to eliminate 
apparent immediate hazards to the human subjects may be implemented 
without prior IRB approval.   All other amendments relating to human 
subjects must be reviewed and approved by the IRB prior to 
implementation.   Approval will be granted in accordance with SAIRB 
policy and procedures, and may be granted by telephone provided it is 
documented in writing (e.g., email) in the study raw data.  SAIRB may 
provide expedited review of minor changes as defined by 40 CFR Part 
26.1110 at its discretion.  Protocol amendments will be signed by the 
Principal Investigator and reported to the Sponsor Representative.   
 

B. Deviations 

Unplanned changes (deviations) which occur during conduct of the study 
cannot, by definition, be reviewed and approved by the IRB prior to 
implementation.  Protocol deviations will be signed by the Principal 
Investigator and reported to the Sponsor Representative.  Deviations 
relating to human subjects will be reported to SAIRB and CDPR in writing 
by letter, fax or email as soon as possible following the change. 
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APPENDIX A: LABEL FOR MERGAL® BIT20 
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APPENDIX B: LABEL FOR SHERWIN WILLIAMS LATEX PAINT 
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APPENDIX C: INFORMED CONSENT INCLUDING SUBJECT’S BILL OF RIGHTS 
FORM  
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APPENDIX D: SUBJECT SELF-REPORTING DEMOGRAPHIC FORM 
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Qualification Worksheet 

 
AEATF Worker Exposure Study AEA08: Determination of Removal Efficiency of 1,2-Benzisothiazol-3(2H)-one (BIT) from Hand Surfaces 

Using Isopropyl Alcohol/ Water Wipe and Wash Procedure 
 

Part I: Interview questions Q/NQ 

1.  Do you have any skin conditions on your hands (psoriasis, eczema, etc.)?                                                Yes     No 
 

2.  Do you have difficulty breathing?  Moderate or severe asthma or emphysema?                                                    Yes     No 
 

3.  Do you have Cardiovascular disease?  Have you ever had a myocardial infarct, stroke, or                   Yes     No 
congestive heart failure? Do you have uncontrolled high blood pressure?                                                                                 

 

4. Do you have severe diabetes?                                                                                                                                  Yes     No 
 

5. Are you immunologically suppressed?  Have you ever had a transplant?  Chemotherapy?                                     Yes    No 
 

6. Are you employed by or married to an employee of an AEATF company, GPL, a paint manufacturer             Yes    No 
    or the ACC (interviewer to explain initials of various entities)? 

 

Part II: To be filled out by candidate 

6. Name  

7. Address 

 

8. City, ST, Zip 

9. Telephone(s) 

10.  Age in years =                        11.  DOB:   12.   Sex        M                      F 
 

13.  Resident in Fresno County?         Yes      No  
  

14.  Preferred Language:    English             Spanish 15.  Reads:      English              Spanish    

16.  Are you pregnant?  NA    Yes     No 17.  Are you nursing a baby?   NA    Yes     No  

18.   Do you consider your general health good enough to participate in this study as described?   Yes      No  

19. Are you bothered by house paint smell or house paint on your skin more than family or friends?   Yes    No  
 

20. Are you bothered by rubbing alcohol or soap on your skin more than family or friends?      Yes    No  
 

 

Interviewer ID age verification:  Yes    No 
 
 
 
 
______________________________________________________________                                  ______________________ 
Subject Signature                                                                                                                                  Date 

 
 

 

Language of interview: :   English   Spanish   Interviewer Name: 

Interview date: Interviewer Signature: 
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APPENDIX E: MATERIAL SAFETY DATA SHEET FOR SHERWIN-WILLIAMS LATEX 

PAINT AND BIT REFERENCE SUBSTANCE 
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APPENDIX F: NEWSPAPER ADVERTISEMENTS SOLICITING RESEARCH 
SUBJECTS 
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VOLUNTEER SUBJECTS WANTED 

 
      

 
Seeking volunteers for a research study evaluating exposure to an 

anti-microbial in paint on surface of hands.  Volunteers will be 

compensated a total of up to $120 for their inconvenience. 

 

Please contact Megan Boatwright (English), Thomas Moate 

(English) or Natan Chavez (English/Spanish) 

at 559-275-9091 

For more information. 

 

      
 

Study sponsored by the Antimicrobial Exposure Assessment Task 
Force administered by the American Chemistry Council, and 

directed by Golden Pacific Laboratories of Fresno, CA. 
559-275-9091 

 

 
 
 
Version: 02/02/2015 
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APPENDIX G: SUBJECT INVITATION TO PARTICIPATE SCRIPT 
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Subject Invitation to Participate Script 

 
 
[Identify yourself and company affiliation, ask if they are calling about the removal efficiency 
study.  If yes, ask how they found out about the study and document response.  Ask the 
potential subject if he/she would like more information on the study.  If yes, continue.] 
 
We want to find out how much chemical is removed from the palms of your hand when paint 
containing the chemical BIT is put on your hands and dried for 45 minutes.  We will measure 
how much of the chemical is in the hand wash solution used to clean your hands.   
 

 The test product will be SHERWIN-WILLIAMS LATEX PAINT.  It is used to paint interior 
surfaces such as walls and moldings. 

 
 The study itself will take about an hour and a half to two hours of your time.  We will ask you to 

come to the laboratory, sit in a chair with your hands palm side up on a table.  We will put paint 
on the palms of your hands.  You will sit there for 45 minutes while it dries.  We will then clean 
your hands with rubbing alcohol and water and scrub the hands with a gauze sponge.  We will 
collect the wash water and gauze sponge.  Then we will pay you and you are free to go. 
 
Would you like to find out more about this project? 
 
(If no, thank them for their time.) 
 
(If yes, instruct them as follows) 
 
If you are selected to participate in the study, you will receive $100 in cash at the end of the day 
of the study.  To be qualified for participation, you must show your picture identification to prove 
your age.  You must be over 18 and able to read either English or Spanish.  You must be in 
good health.  If you are female, you must not be pregnant or nursing a child.   
 

 If you want to be in this project, you would first come to Golden Pacific Laboratories for an 
interview.  The office is at 4720 W. Jennifer Ave., Suite 105, in Fresno.  This is just off of Shaw 
Avenue, behind Costco.  Here you would meet with the Principal Investigator, Megan 
Boatwright.  If you prefer, we can interview you in Spanish.  This meeting will be set when it’s 
convenient for you—including on the weekend.  We will explain the study in detail, including 
what you can expect, and what would be expected of you.  We will answer all your questions.  
This first visit will take about an hour.  You would need to bring a Government-issued ID with a 
picture, like a driver’s license.  We will pay you $20 in cash at the end of this visit.  
 
(Time and date of appointment will be documented.) 
 
(Note:  if the potential subjects ask questions not addressed in this telephone script, inform them 
additional questions can be answered by Megan Boatwright or the Spanish speaking 
researcher.) 
 

AEATF II GPL Study Number: 130503 Page 151 of 1286



  
  

AEATF II GPL Study Number: 130503 Page 152 of 1286



 
APPENDIX H: EPA EXECUTIVE SUMMARY FROM BIT REGISTRATION 

ELIGIBILITY DECISION DOCUMENT 
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EXECUTIVE SUMMARY  

The Environmental Protection Agency (hereafter referred to as EPA or the Agency) has 
completed its review of public comments on the human health and environmental risk 
assessments for 1,2-benzisothiazolin-3-one (hereafter referred to as BIT) and is issuing its risk 
management decision. The Agency has decided BIT is eligible for reregistration provided all 
measures outlined in this document are implemented. BIT is an antimicrobial that is used as an 
industrial preservative for the protection of water-based adhesives, caulks, sealants, grouts, 
spackling, ready-mixed cements, ready-mixed wallboard compounds, aqueous compositions 
such as emulsion paints, aqueous slurries, home cleaning and car care products, laundry 
detergents, fabric softeners, stain removers, inks, photographic processing solutions, paints and 
stains, titanium dioxide slurries, oil in water emulsions, latices, metalworking fluids, casein/rosin 
dispersions, textile spin-finish solutions, pesticide formulations, tape joint compound, leather 
processing solutions, preservation of fresh animal hides and skins, and for offshore and terrestrial 
gas/oil drilling muds and packer fluids preservation. 1,2-Benzisothiazolin-3-one is also used as 
an inert ingredient in a variety of products as a materials preservative. Exposures and risks from 
the use of products containing 1,2-benzisothiazolin-3-one as both the active and inert ingredients 
are assessed in this reregistration eligibility decision (RED). End-use products are formulated as 
either a soluble, ready-to-use, or flowable concentrates (all of which are considered to be 
liquids).  

Overall Risk Summary  

The Agency’s human health risk assessment indicates few risks of concern. Acute and 
chronic dietary exposure is below the agency’s level of concern for general U.S. populations and 
all population subgroups. Likewise, it was concluded that risk from exposure of BIT in drinking 
water would also not represent a risk of concern because it is not likely to be in drinking water 
sources at substantial concentrations. This is based on the fact that BIT readily biodegrades, is 
applied to crops via inert use in small amounts and is only likely to come into contact with 
soil/surface water via paint uses in small amounts. The acute and chronic aggregate dietary risk 
assessment estimates associated with the use of BIT as an inert or active ingredient are below the 
Agency’s level of concern.  

Short and intermediate term residential post-application and handler exposures (dermal, 
inhalation or incidental oral) from hard surface residues did not exceed the Agency’s level of 
concern. For residential exposure and risk, the toddler post-application dermal exposure scenario 
from residues remaining on pets from the inert use, the margin of exposure (MOE) is below the 
targeted MOE, indicating that this scenario is a risk of concern.  

For aggregate exposure, the risk estimates associated with BIT are below the Agency’s 
level of concern. In cases where an aggregate risk index (ARI) was used to assess risk because 
of the different uncertainty factors for oral, dermal and inhalation exposure scenarios, the risk 
indices suggested that there is reasonable certainty of no harm from using products containing 
BIT. Based on the information provided, inhalation exposures were not considered to be of 
concern with regard to inhalation risk from occupational handler scenarios; however the dermal 
MOE indicated that the dermal risk for occupational handlers was below the target MOE for 
one  
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scenario, handlers of BIT-containing paint using an airless sprayer. While the inhalation 
risk may be an underestimation based on extrapolation from an oral study, the dermal risk is 
based on a number of conservative assumptions and are not of concern. Dermal and inhalation 
exposures to bystanders from the occupational use of BIT are also expected to be minimal.  

The indoor uses of BIT make it unlikely that any appreciable exposure to terrestrial or 
aquatic organisms would occur. Facilities using BIT for indoor industrial applications are 
required to have NPDES permits before discharging effluents into receiving waters.  

1,2-Benzisothiazolin-3-one’s ready biodegradation in soil and small application amount 
greatly reduce the exposure potential for terrestrial and aquatic organisms. Run-off into surface 
water from pesticidal uses is likely to be low and it is not likely to be present in water sources at 
substantial concentrations. The ecological risks from the use of BIT suggest that because of the 
high toxicity of BIT to green algae and invertebrate species, adverse effects to the environment 
could result from contamination from BIT-treated oil recovery fluids.  

Dietary Risk  

The Agency has conducted a dietary exposure and risk assessment for use of 1,2-
benzisothiazolin-3-one as a pulp and paper mill slimicide, and a preservative in paper coatings 
and paper adhesives, all of which may end in indirect food contact scenarios. For both the acute 
and chronic dietary exposure, the risk is highest for children (21.8% of the acute and chronic 
PAD). For an adult, the acute and chronic dietary exposure is 9.4% of the acute and chronic 
PAD. All dietary exposures calculated are below the Agency’s level of concern (100% of aPAD 
or cPAD) for non-cancer risk. Furthermore, given the conservative nature of the assumptions 
used in the inert dietary exposure and risk assessment, risks of concern from food are not likely 
from the use of 1,2-benzisothiazolin-3-one as inert ingredients in pesticide products. A dietary 
cancer risk assessment could not be performed as there are no carcinogenicity data for 1,2-
benzisothiazolin-3-one.  

Drinking Water Risk  

Based on environmental fate data, 1,2-benzisothiazolin-3-one binds moderately with soil 
and may potentially move with the soil during rainfall events and reach surface waters. 
Although, 1,2-benzisothiazolin-3-one has been shown to be hydrolytically stable with a half life 
of > 30 days, it breaks down fairly quickly in aerobic soils. Outdoor use patterns of 1,2-
benzisothiazolin-3-one which may lead to contact with soil and/or surface water include: 1) the 
application of agricultural pesticides that contain 1,2-benzisothiazolin-3-one as an inert 
ingredient, and 2) the application of paints that contain 1,2-benzisothiazolin-3-one. Considering 
1,2-benzisothiazolin-3-one readily biodegrades and the small amount (0.02 lbs. per acre) that 
may be applied to crops via the inert use and the small amount likely to come into contact with 
soils/surface waters via the paint use, 1,2-benzisothiazolin-3-one is not likely to be present in 
drinking water sources at substantial concentrations.  
v  
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Residential Risk  

To address residential exposure dermal, inhalation and incidental oral risks were assessed 
for the active and inert ingredient uses of BIT. The residential handler scenarios evaluated are 
considered to be representative of all possible exposure scenarios. None of the residential handler 
exposure scenarios or post-application exposure scenarios exceeded the Agency’s level of 
concern.  

For the inert uses of BIT, none of the residential handler exposure scenarios exceeded the 
Agency’s level of concern. Although most of the post-application exposures did not exceed the 
Agency’s level of concern, the toddler post-application dermal exposure scenario to residues 
remaining on pets resulted in a MOE of 33 which is lower than the target MOE of 100 resulting 
in risks of concern.  

Aggregate Risk  

The acute and chronic aggregate risk assessments generally include only dietary and 
drinking water exposures. Since drinking water exposure is not expected from any of the indoor 
or outdoor uses of 1,2-benzisothiazolin-3-one used as either an inert or active ingredient, the 
acute and chronic aggregate assessments only included dietary exposures from the active indirect 
food uses (i.e., use in food-contact packaging) and inert dietary exposures from agricultural 
pesticide uses. The acute and chronic aggregate risk estimates associated with 1,2-
benzisothiazolin-3-one are well below the Agency’s level of concern where, the adult’s risks 
were 17.1% of the aPAD and 12.2% of the cPAD, and the children’s risks were 44.1% of the 
aPAD and 31.8% of the cPAD.  

The short- and intermediate-term aggregate assessments were conducted for adults and 
children. Since the toxicity endpoints for all of the routes of exposure (oral, dermal and 
inhalation) are based on the same study and same toxic effect, all routes are aggregated together. 
However, the aggregate risk index (ARI) method was utilized in the assessment. This method 
was used because the oral, dermal and inhalation endpoints have different uncertainty factors that 
need to be applied. For 1,2-benzisothiazolin-3-one, all endpoints for exposure were derived from 
a subchronic oral study in dogs however, the uncertainty factors (i.e., target MOEs) for oral, 
dermal and inhalation routes are 300, 100 and 100, respectively. A risk index $1 indicates no risk 
of concern. The short-term ARIs for adults and children were 6.8 and 1.9, respectively, while the 
intermediate-term ARIs for adults and children were 7.5 and 1.9, respectively. Therefore, short- 
and intermediate-term aggregate calculated risks are below the Agency’s level of concern. Please 
note that the inert use in pet products is considered to result in intermittent exposures and, as 
such, were not included in the aggregate assessment.  

Occupational Risk  

To address occupational exposure, short-term inhalation, and intermediate-term 
combined dermal and inhalation risks were assessed. The inhalation exposures are not of 
concern for the any of the handler scenarios assessed (i.e., MOEs >1,000). However, for 
handlers using BIT-treated paint via an airless sprayer, the dermal MOE of 90 indicates a risk of 
concern (i.e., MOEs < 100).  
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Postapplication exposures may occur in industrial settings around the water systems via 
inhalation, and dermal exposures may occur while maintaining industrial equipment. However, 
occupational post-application dermal and inhalation exposures to 1,2-benzisothiazolin-3-one are 
likely to be minimal when compared to handler exposure because of dilution during processing 
or when compared to machinists using the metal working fluid. Inhalation exposures are 
expected to be minimal because aerosol generation is not expected and the vapor pressure of 1,2-
benzisothiazolin-3-one is low.  

Ecological Risk  

Based on acute toxicity information, 1,2-benzisothiazolin-3-one displays low to moderate 
toxicity to birds and mammals. It is moderately toxic to freshwater fish and invertebrates, 
slightly toxic to marine/estuarine fish, and highly toxic to marine/estuarine invertebrates.  

The indoor uses of BIT considered in this RED make it unlikely that any appreciable 
exposure to terrestrial or aquatic organisms would occur. Facilities using BIT for indoor 
industrial applications are required to have NPDES permits before discharging effluents into 
receiving waters. The potential exposure to terrestrial and aquatic species from the oil recovery 
uses of BIT cannot be estimated at this time, as there is currently no validated model available 
for such a purpose. The high toxicity of BIT to green algae and invertebrate species suggests that 
potential adverse acute effects could occur to some species if environmental contamination from 
BIT-treated oil recovery fluids occurs.  

1,2-Benzisothiazolin-3-one is used as an inert ingredient in pesticide products but the 
allowable amount that can be applied is small (not more than 0.1% formulation and 0.02 lbs. per 
acre). Data indicate that 1,2-benzisothiazolin-3-one breaks down quickly in aerobic soils 
(halflife < 24 hours in sandy loam soil). 1,2-Benzisothiazolin-3-one’s ready biodegradation in 
soil and small application amount greatly reduce the exposure potential for terrestrial and 
aquatic organisms. Run-off into surface water from pesticidal uses is likely to be low and it is 
not likely to be present in water sources at substantial concentrations. Therefore, risk to 
nontarget organisms is not anticipated from the inert uses of 1,2-benzisothiazolin-3-one.  

Listed Species  

For certain use categories, the Agency assumes there will be minimal environmental 
exposure, and only a minimal toxicity data set is required (Overview of the Ecological Risk 
Assessment Process in the Office of Pesticide Programs U.S. Environmental Protection Agency 
Endangered and Threatened Species Effects Determinations, 1/23/04, Appendix A, Section IIB, 
pg.81). Chemicals in these categories therefore do not undergo a full screening-level risk 
assessment, and are considered to fall under a Ano effect@ determination. The active ingredient 
uses of 1,2-benzisothiazolin-3-one fall into this category.  

The inert uses of 1,2-benzisothiazolin-3-one are also considered to fall under a “no 
effect” determination, for the following reasons:  
vii  
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1. The allowable amount that can be applied is small (not more than 0.1% formulation and 0.02 

lbs. per acre).  
2. Data indicate that 1,2-benzisothiazolin-3-one breaks down quickly in aerobic soils (half-life 

< 24 hours in sandy loam soil).  
3. 1,2-Benzisothiazolin-3-one=s ready biodegradation in soil and small application result in 

minimal to no terrestrial or aquatic organism exposure.  
 
Regulatory Decision  

The Agency has completed its review and has determined that the data are sufficient to 
support reregistration of all supported products containing BIT. The Agency is issuing this RED 
for BIT, as announced in a Notice of Availability published in the Federal Register.  

Summary of Mitigation Measures  

The Agency has determined that BIT is eligible for reregistration provided the mitigation 
measures described in this document are implemented.  

Residential Risk  

The Agency has concluded that to have an acceptable MOE for toddler dermal post-
application dermal scenarios, the maximum percent BIT as an inert in flea and tick pet products 
is 0.033%. The Agency target MOE for this exposure scenario is 100, while the Agency 
calculated toddler dermal post-application MOE is 33; a value that indicates a risk of concern. 
All pet products containing BIT as an inert ingredient must contain a maximum of 0.033% BIT 
in order mitigate the current risk that the flea and tick pet products pose.  

Data Requirements  

Additional confirmatory data is required to complete the reregistration of BIT. A complete list of 
data gaps is presented Section V and Appendix B (Table of Generic Data Requirements). In 
addition, product-specific data is required for all products containing BIT as described in Section 
V of this document. 
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APPENDIX I: FIELD SAMPLE IDENTIFICATION CODES 
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All samples will be labeled with the study number and date of collection in addition to 
the sample identification code.  
Hand Wipe Samples 

Sample Identification Subject 
Number 

Target BIT 
Concentration 

AEA08-RE-01-PL 1 120 ppm 
AEA08-RE-02-PL 2 120 ppm 
AEA08-RE-03-PL 3 120 ppm 
AEA08-RE-04-PL 4 120 ppm 
AEA08-RE-05-PL 5 120 ppm 
AEA08-RE-06-PL 6 120 ppm 
AEA08-RE-07-PL 7 120 ppm 
AEA08-RE-08-PL 8 120 ppm 
AEA08-RE-09-PL 9 120 ppm 
AEA08-RE-10-PL 10 120 ppm 
AEA08-RE-11-PH 11 600 ppm 
AEA08-RE-12-PH 12 600 ppm 
AEA08-RE-13-PH 13 600 ppm 
AEA08-RE-14-PH 14 600 ppm 
AEA08-RE-15-PH 15 600 ppm 
AEA08-RE-16-PH 16 600 ppm 
AEA08-RE-17-PH 17 600 ppm 
AEA08-RE-18-PH 18 600 ppm 
AEA08-RE-18-PH 19 600 ppm 
AEA08-RE-20-PH 20 600 ppm 

 
Field Quality Control Samples – Fortified and Blank 

Sample 
Identification Sample Target Fortification  

(µg BIT) 
AEA08-FF-P-01-C Control None 
AEA08-FF-P-01-L1 Low Fortified with Paint 78.5 µg 
AEA08-FF-P-01-L2 Low Fortified with Paint 78.5 µg 
AEA08-FF-P-01-H1 High Fortified with Paint 390 µg 
AEA08-FF-P-01-H2 High Fortified with Paint 390 µg 
AEA08-FF-P-02-C Control None 
AEA08-FF-P-02-L1 Low Fortified with Paint 78.5 µg 
AEA08-FF-P-02-L2 Low Fortified with Paint 78.5 µg 
AEA08-FF-P-02-H1 High Fortified with Paint 390 µg 
AEA08-FF-P-02-H2 High Fortified with Paint 390 µg 
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PROTOCOL AMENDMENT NO.: 1 
GPL Study # 130503 

 
 
Study Title:   Determination of Removal Efficiency of 1,2-Benzisothiazol-
3(2H)-one (BIT) from Hand Surfaces Using an Isopropyl Alcohol/ Water 
Wipe and Wash Procedure 
 
1. Section 6.A  Risks to the Subjects 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section currently reads: 
 
…The largest amount a subject will be exposed to in this study is 0.5 mL 
of latex paint (density 1.45 g/mL) containing approximately 600 ppm of BIT 
per hand. Even if all of the applied BIT were absorbed this would 
represent about 0.006 mg/Kg for a 70 Kg subject. This is much less 
than… 

 
The section is being amended to reflect a modified application 
procedure with less paint used.  The section will now read: 
 

…The largest amount a subject will be exposed to in this study is 0.1 mL 
of latex paint (density 1.45 g/mL) containing approximately 600 ppm of BIT 
per hand. Even if all of the applied BIT were absorbed this would 
represent about 0.001 mg/Kg for a 70 Kg subject. This is much less 
than… 

 
Justification:  The volume of paint to be applied per subject is being 
reduced to reflect a recommendation by HSRB and EPA.  The exposure to 
each subject will be reduced.     

 
2. Section 8.A  Study Design Overview: 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section currently reads: 
 
… 
Each subject will be placed into one of two groups. Subjects assigned to 
group one will have each hand fortified with a 500 μL volume of paint 
containing approximately 120 ppm BIT. Subjects assigned to group two 
will have each hand fortified with a 500 μL volume of paint containing 
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approximately 600 ppm BIT. Subject hands will thus be fortified at 
concentrations of approximately 78.5 μg per hand or 390 μg per hand. 
… 

 
The section is being amended to reflect a modified application 
procedure with less paint used.  The section will now read: 
 

… 
Each subject will be placed into one of two groups. Subjects assigned to 
group one will have their hands fortified with a 100 μL volume of paint split 
as evenly as possible between the two hands (ca. 50 μL per hand) 
containing approximately 120 ppm BIT. Subjects assigned to group two 
will have each hand fortified with a 100 μL volume of paint split as evenly 
as possible between the two hands (ca. 50 μL per hand) containing 
approximately 600 ppm BIT. Subject hands will thus be fortified at 
concentrations of approximately 7.9 μg per hand or 39 μg per hand. 
… 

 
Justification:  The volume of paint to be applied per subject is being 
reduced to reflect a recommendation by HSRB and EPA.  The exposure to 
each subject will be reduced.     
 

3. Section 8.B.6  Removal Efficiency Procedure 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section currently reads: 
 

The test substance will be applied to the palmar surfaces of each hand 
using a positive displacement micropipette. On each hand, a 500 μL 
volume of the appropriate paint concentration will be applied. A glass 
stirring rod with rounded annealed ends will be used to spread the test 
substance across the center of the palmar surface, but test substance will 
not be spread closer than 2 cm from any edge of the palmar surface. The 
stirring rod from each subject will be placed into a test tube and stored 
frozen prior to analysis.  

 
The section is being amended to reflect a modified application 
procedure with less paint used.  The section will now read: 
 

The test substance will be applied to the palmar surfaces of each hand 
using a positive displacement micropipette. A 100 μL volume of the 
appropriate paint concentration will be applied to both hands, split as 
evenly as possible between the two hands (ca. 50 μL per hand). A glass 
stirring rod with rounded annealed ends will be used to spread the test 
substance across the center of the palmar surface, but test substance will 
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not be spread closer than 2 cm from any edge of the palmar surface. The 
stirring rod from each subject will be placed into a test tube and stored 
frozen prior to analysis.  

 
Justification:  The volume of paint to be applied per subject is being 
reduced to reflect a recommendation by HSRB and EPA.  The exposure to 
each subject will be reduced.     
 

4. Section 8.C  Assignment of Carrier and Amount of Active Ingredient 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section currently reads: 
 

In this study, subjects will be assigned into two groups. The two groups 
are described below (amounts per hand):  
     Group 1   500 μL of latex paint containing ca. 120 ppm BIT  
     Group 2   500 μL of latex paint containing ca. 600 ppm BIT 
 
The section is being amended to reflect a modified application 
procedure with less paint used.  The section will now read: 
 

In this study, subjects will be assigned into two groups. The two groups 
are described below (total amount for both hands):  
     Group 1   100 μL of latex paint containing ca. 120 ppm BIT  
     Group 2   100 μL of latex paint containing ca. 600 ppm BIT 

 
Justification:  The volume of paint to be applied per subject is being 
reduced to reflect a recommendation by HSRB and EPA.  The exposure to 
each subject will be reduced.     
 

5. Section 10.D  Field Recovery Evaluation 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section reads: 
 

… 
An aliquot of each field fortification solution will be added to the matrix 
samples using positive displacement micropipettes to deliver the correct 
fortification levels listed in the table below. 
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Carrier of BIT  Volume  Concentration  

Paint  500 μL  Approximately 
120 ppm  

Paint  500 μL  Approximately 
600 ppm  

 
On each study day, matrix samples will be fortified as shown above in 
duplicate. Duplicate control matrix samples will also be prepared. Matrix 
samples will be prepared by adding 250 mL of 50% IPA / 50% distilled 
water into the sample jars along with a gauze sponge. 
… 

 
The section is being amended to reflect a modified application 
procedure with less paint used.  The section will now read: 
 

An aliquot of each field fortification solution will be added to the matrix 
samples using positive displacement micropipettes to deliver the correct 
fortification levels listed in the table below. 

 
Carrier of BIT  Volume  Concentration  

Paint  100 μL  Approximately 
120 ppm  

Paint  100 μL  Approximately 
600 ppm  

 
On each study day, matrix samples will be fortified as shown above in 
duplicate. Duplicate control matrix samples will also be prepared. Matrix 
samples will be prepared by adding 500 mL of 50% IPA / 50% distilled 
water into the sample jars along with a gauze sponge. 
… 
 

Justification:  The volume of paint to be applied per subject is being 
reduced to reflect a recommendation by HSRB and EPA.  The fortification 
level of the field recovery samples is being reduced to match subject 
samples.  The volume of each field fortification sample is being adjusted to 
match subject samples.     
 

6. Section 9.A.iii  Inclusion Criteria 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section reads: 
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Inclusion Criteria 
… 

 Resident of Fresno County 
 
The section will now read: 
 

Inclusion Criteria 
… 

 Resident of Fresno County and the surrounding area 
 
Justification:  The criteria is being updated to be consistent with Section 
9.A.i  Population Base which specified that Fresno County and the 
surrounding area should be included in the recruiting population.  This is 
consistent with the circulation area of the newspapers used for study 
advertising and will not bias the study recruiting.    
 

7. Section 9.B  Subject Sequence Number 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section reads: 
 
Individuals on the primary call-in list for this study will be initially identified 
by only their first and last name and identification code, example RE-01 for 
subject 1, etc. After this list has been randomized, each individual is 
assigned a unique study sequence number, numbered from 1 to the total 
number of subjects randomized, that indicates his/her position in the 
random order. Because all processing of individuals is in order of study 
sequence number, the final list of enrolled subjects comprises a random 
sample and their study sequence numbers preserve the random order. 
The first sequential group of seven study sequence numbers will be 
assigned to the first group, the second sequential group of seven will be 
assigned the second group, the third sequential group of seven will be 
assigned to the third group, and the fourth sequential group of seven will 
be assigned to the fourth group. Thus, allocation of subjects as primary 
and alternate is also random.  
 
Individual data, excluding the subject’s name and address, will be entered 
in Golden Pacific Laboratories’ computer data base by the assigned RE 
number. All subjects’ names and personal identifiers provided will be kept 
confidential to ensure their privacy.  
 
Records relating individual names to their RE number will be retained 
separately from the study file in an area clearly marked “CONFIDENTIAL”. 
Golden Pacific Laboratories will retain subject’s records indefinitely. 
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Subjects may obtain copies of their own records from the Principal 
Investigator on request. 
 
The section will now read: 
 

Individuals on the primary call-in list for this study will be initially identified 
by only their first and last name and a number based on their enrollment 
position (subject 1, subject 2, etc.). After this list has been randomized, 
each individual is assigned a unique study sequence number, numbered 
from 1 to the total number of subjects randomized, that indicates his/her 
position in the random order. Because all processing of individuals is in 
order of study sequence number, the final list of enrolled subjects 
comprises a random sample and their study sequence numbers preserve 
the random order. The first sequential group of seven study sequence 
numbers will be assigned to the first group, the second sequential group of 
seven will be assigned the second group, the third sequential group of 
seven will be assigned to the third group, and the fourth sequential group 
of seven will be assigned to the fourth group. Thus, allocation of subjects 
as primary and alternate is also random.  
 
Individual data, excluding the subject’s name and address, will be entered 
in Golden Pacific Laboratories’ computer data base by the assigned 
subject sequence number. Study data will be recorded by assigning each 
removal event position a RE number.  For example the first subject to be 
tested will represent RE-01, etc.  All subjects’ names and personal 
identifiers provided will be kept confidential to ensure their privacy.  
 
Records relating individual names to their subject sequence number and 
their removal event (RE) number if applicable, will be retained separately 
from the study file in an area clearly marked “CONFIDENTIAL”. Golden 
Pacific Laboratories will retain subject’s records indefinitely. Subjects may 
obtain copies of their own records from the Principal Investigator on 
request. 
 

Justification:  The procedure for assigning an initial subject number, 
randomization position number, and removal event (RE) number is being 
clarified.       
 

8. Section 8.D  Random Selection and Assignment of Subject to Groups 
 
Effective Date: March 25, 2015 
 
Description of Amendment (including justification): 
 

The section reads: 
 

AEATF II GPL Study Number: 130503 Page 166 of 1286



AEATF II GPL Study Number: 130503 Page 167 of 1286



AEATF II GPL Study Number: 130503 Page 168 of 1286



AEATF II GPL Study Number: 130503 Page 169 of 1286



AEATF II GPL Study Number: 130503 Page 170 of 1286



AEATF II GPL Study Number: 130503 Page 171 of 1286



APPENDIX B.  
  

CERTIFICATES OF ANALYSIS 
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APPENDIX C.  
  

ANALYTICAL METHOD 
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1.0 INTRODUCTION 
 

Benzisothiazolinone (BIT) is a common additive to latex paint for control of 
microbes.  An analytical method was developed for the determination of 
residues of BIT on various matrices, namely paint, dressing sponges 
wetted with isopropyl alcohol (IPA)/ water (50:50, v/v) [face wipes], an 
isopropyl alcohol (IPA)/ water (50:50, v/v) solution containing a dressing 
sponge [hand washes], cotton inner dosimeters, cotton outer dosimeters, 
air sampling tubes (OVS, XAD-2), painter’s hats, and fiberglass filters. 
 
The target limits of quantitation (LOQ) for the method (GPL-MTH-081) are 
summarized in the table below: 
 

Matrix LOQ 
Face Wipes (Dressing Sponges) 100 ng/sample 

Hand Washes 1 ng/mL 
Outer Dosimeters 3 μg/sample 
Inner Dosimeters 3 μg/sample 

Painter’s Hats 3 μg/sample 
Air Sampling Tubes 10 ng/sample 
Fiberglass Filters 10 ng/sample 

 
2.0 REFERENCE SUBSTANCES 

 
The reference substance is Benzisothiazolinone (BIT) available from Lonza, 
Carboquat (DDA as a carbonate/bicarbonate salt) available from 
Eurofins/Product Safety Labs, and isotopic Benzoisothiazol-3-one-(13C6), 
available from Toronto Research Chemicals.  These reference substances 
are used to prepare calibration and fortification solutions, and to determine 
procedural recoveries. 
 
2.1 Reference Substance 

Name:      Benzisothiazolinone (BIT) 
a.k.a  1,2-Benzisothiazolin-3-one 

 
CAS No.:  2634-33-5 
Source:  Troy Chemical (Newark, NJ) 
Date Received: October 2, 2013 
Lot #:   A121028082 
Purity:   94.2% 

  Expiration Date: December 18, 2015 
  Storage:  Ambient
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2.2 Internal Standard 

 Name:   Benzoisothiazol-3-one-13C6 

 CAS No.:  Not available 
 Source:  Toronto Research Chemicals, Inc (Ontario, 

Canada) 
Date Received: September 27, 2012 
Lot #:   3-MGG-87-2 
Purity:   98.0% 

  Expiration Date: September 15, 2015 
  Storage:  Frozen (  -10ºC) 
 
3.0 PRINCIPLE OF THE METHOD 

 
BIT residues are extracted from dressing sponges (face wipes), inner 
dosimeters, outer dosimeters, painter’s hats, and fiberglass filters with 
methanol/ water/ formic acid (70: 30: 0.016, v/v/v) also referred to as MWF 
diluent.  BIT residues are extracted from air sampling tubes with 
acetonitrile/ water/ formic acid (70: 30: 0.016, v/v/v).  Internal standard in 
MWF diluent is added to an aliquot of the final extract and analyzed using 
HPLC/MS/MS for BIT residues 
 
Aliquots of the hand washes are diluted with MWF diluent. Internal 
standard (IS) in MWF diluent is added to an aliquot of the diluted extract 
and analyzed using HPLC/MS/MS for BIT residues. 
 
BIT residues are extracted from paint by diluting with methanol/ water 
(10:90, v/v), shaking then centrifuging to form a supernatant. The 
supernatant is then filtered, diluted into range, and analyzed on 
HPLC/MS/MS. 
 
At least five concentrations of the reference substances in MWF diluent 
are used for standards.  Calibration plots are drawn for peak area ratios of 
BIT/IS versus concentration ratio of BIT/IS and are used for quantitation 
purposes. 

4.0 EQUIPMENT 
 
Unless otherwise indicated, the equipment listed below may be substituted 
with functionally equivalent equipment as may be available. 

-  Balance, Analytical:  Mettler model AB 204-S (Columbus, OH, USA) 
-  Balance, Analytical:  Mettler model PB3002-S 
-  Disposable Pasteur pipettes, glass 
-  Eberbach Variable Speed Shaker (Ann Arbor, MI, USA) 
-  Eberbach Two-Speed Shaker  
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-  Jar, amber glass with Teflon lined cap: 30 and 120 mL 
-  Jar, glass with Teflon lined cap: 1L and 4L 
- Test tube with Teflon lined cap, glass: 7 and 15 mL 
- Culture tube, glass, 25 mL 
- Micropipet Drummond Wiretrol 100 μL disposable micropipets 

(Broomall, PA, USA) 
- Adjustable micropipette, 100 – 1000 μL, Rainin Pipet-LiteTM Single-

Channel Pipette, Mettler-Toledo (Columbus OH, USA) 
-  Syringes:  various sizes from 10 to 1000 μL, Hamilton (Reno, 

Nevada, USA) 
-  Volumetric flasks, glass: 10, 25, 50 and 100 mL 
-  Volumetric glass pipette:  various sizes 
-  Graduated Cylinders: 10, 25, 50, 100, 250, 500, 1000 and 2000 mL 
-  HPLC vials, clear glass: 1.8 mL 
-  AB Sciex API4000 LC-MS/MS with Shimadzu LC-20AD HPLC 

Pumps, Shimadzu SCL-10A VP Controller, and Shimadzu SIL-20AC 
Autosampler or Shimadzu SIL-20AC HT Autosampler with Analyst 
Software 

 
5.0 CHEMICALS/REAGENTS/SUPPLIES 

 
Alternate suppliers of reagents having comparable specifications may be 
used.   

-  Acetonitrile, Fisher #A996-4 (Pittsburg, PA, USA) 
-  Water, Optima Grade, Fisher #W7-4 (Pittsburg, PA, USA) 
-  Isopropyl Alcohol, Fisher #A464-4 (Pittsburg, PA, USA) 
-  Formic Acid 88%, Fisher #A118P-500 (Pittsburg, PA, USA) 
- Methanol, ACS Grade, VWR MKH08010 (Radnor, PA, USA) 
-  Dressing Sponges, Johnson & Johnson Mirasorb, 4”x4”, 4-ply 

(Arlington, TX, USA) 
-  Inner Dosimeters, Coldmaster, 100% Cotton Union Suit (Athens, AL, 

USA) 
-  Outer Dosimeter, Universal Overall, 100% Cotton (Chicago, IL, USA) 
-  Air Sampling Tubes, SKC OVS, XAD-2 with glass fiber filters 

(Fullerton, CA, USA) 
- Fiberglass Filters, SKC, RespiCon, 37 mm (Fullerton, CA, USA) 
- Painter’s Hats, Dalix, Cotton Twill (Amazon.com) 
 

6.0 STANDARD SOLUTIONS 
 
The BIT reference substance is used in the preparation of the calibration 
solutions and fortification solutions for air sampling tubes.  Base paint is 
fortified with BIT to a concentration of approximately 600 ppm and used 
for fortification of matrices and as a stock to serially dilute for dilute 
fortification solutions.  
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6.1 BIT Fortification Solutions in Solvent 
 

The BIT reference substance is first weighed  directly into a 100 mL 
volumetric flask and brought to volume with methanol to give a 
solution with a concentration of approximately 400 μg/mL BIT 
(Solution A) after being corrected for purity.  

 
An aliquot of solution A (5 mL) is diluted with methanol to a final 
volume of 50 mL, resulting in a solution containing 40.0 μg/mL of BIT 
(Solution B).  
 
An aliquot of solution A (1 mL) is diluted with methanol to a final 
volume of 100 mL, resulting in a solution containing 4.00 μg/mL of BIT 
(Solution C).  

 
An aliquot of solution A (0.1 mL) is diluted with methanol to a final 
volume of 100 mL, resulting in a solution containing 400 ng/mL of BIT 
(Solution D).  

 
Solutions A, B, C, and D are fortification solutions used for fortifying 
air sampling tubes.  The fortification solutions are stored in the 
refrigerator in amber bottles and renewed every 3 months or as 
needed. 

6.2 BIT Calibration Solutions 
 

Aliquots of solution D are taken with glass pipettes or Hamilton 
syringes to make calibration standards.  Calibration standards are 
diluted with MWF.  Typical concentrations of calibration standards 
prior to addition of IS are shown below: 

 

Volume Used 
(mL)

Final Volume 
(mL)

Concentration
(ng/mL)

0.1 80 0.500 
0.1 40 1.00  
0.5 100 2.00  
1 80 5.00  
2 40 20.0  
5 40 50.0  

 

All calibration solutions are stored in amber bottles in the 
refrigerator (4 ± 5 C).  Solutions are prepared every three months 
or as required. 
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6.3 Diluted Paint BIT Fortification Solutions 
 

Sherwin Williams latex paint containing approximately 120 ppm BIT 
will be fortified with a concentrated solution of BIT in dipropylene 
glycol to achieve 600 ppm BIT in paint [600 μg BIT/g paint] (Solution 
P1). 

 
Aliquots of solution P1 will be diluted with water to achieve solutions of 
various concentrations. These solutions will be used to fortify matrices 
when the fortified paint cannot be used. 
 
An aliquot of solution P1 (~16.5 g) is diluted with water to a final 
volume of 100 mL, resulting in a solution containing 100 μg/mL of BIT 
(Solution P2).  
 
An aliquot of solution P1 (20 mL) is diluted with water to a final volume 
of 40 mL, resulting in a solution containing 50.0 μg/mL of BIT 
(Solution P3).  

 
An aliquot of solution P1 (30 mL) is diluted with water to a final volume 
of 100 mL, resulting in a solution containing 30.0 μg/mL of BIT 
(Solution P4).  

 
An aliquot of solution P3 (5 mL) is diluted with water to a final volume 
of 50 mL, resulting in a solution containing 5.00 μg/mL of BIT 
(Solution P5).  
 
An aliquot of solution P3 (3 mL) is diluted with water to a final volume 
of 50 mL, resulting in a solution containing 3.00 μg/mL of BIT 
(Solution P6).  

 
An aliquot of solution P3 (1 mL) is diluted with water to a final volume 
of 100 mL, resulting in a solution containing 500 ng/mL of BIT 
(Solution P7).  

 
The above fortification solutions are used to fortify test matrices 
except for air sampling tubes.  Solution P1, the fortified base paint, 
is stored in amber bottles at ambient temperature and renewed 
every 6 months or as needed.  The remaining fortification solutions, 
water-diluted paint solutions, are stored in the refrigerator (4 ± 5 C) 
in amber bottles and renewed every 3 months or as needed. 

6.4  Internal Standard Calibration Solutions (IS) 
 

The isotopic (13C6)-Benzisothiazolin-3-one (BIT-IS) reference 
substance is weighed (~1 mg) into a 10 mL volumetric flask and made 
up to volume with acetonitrile to give a solution with a concentration of 
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approximately 100 μg/mL BIT-IS (Solution IS) after being corrected for 
purity. 

 
An aliquot of solution IS (0.25 mL) is diluted with MWF solvent to a 
final volume of 510 mL, resulting in a solution containing 50 ng/mL of 
BIT-IS (Solution IS-1).  Solution IS-1 is used in preparing the mixed 
BIT and BIT-IS standard solution. 
 
All IS solutions are stored in amber bottles in the refrigerator (4 ± 
5 C).  All internal standard solutions are not assigned an expiration 
date. 

 
6.5 Mixed BIT and BIT-IS Calibration Solutions 
 

Using the BIT calibration solutions prepared at various levels and 
the BIT-IS calibration solution prepared at 50 ng/mL, mixed 
calibration solutions are prepared.  Prepare mixed calibration 
solutions by mixing equal volume aliquots each of the BIT 
calibration solutions with an equal volume of the BIT-IS calibration 
solution.  Typical concentrations of calibration standards are shown 
below: 
 

BIT Concentration 
(ng/mL)

BIT-IS
Concentration

(ng/mL)

BIT/BIT-IS
Concentration

(ng/mL)
50.0 50.0 25.0/25.0 
20.0 50.0 10.0/25.0
5.00 50.0 2.50/25.0
2.00 50.0 1.00/25.0
1.00 50.0 0.500/25.0
0.500 50.0 0.250/25.0

 

 
Mixed calibration solutions are prepared daily just prior to sample 
analysis.  A typical calibration curve is shown in Figure 3. 
 

7.0 ANALYTICAL PROCEDURE 
 
7.1 Determination of the Potency of BIT Fortification Solutions 
  

Prior to using the fortification solutions with the matrices, aliquots of 
each fortification solution are analyzed to verify concentration.  
Triplicate aliquots of each fortification solution are pipetted into 
appropriate volumetric flasks and brought to volume with MWF so 
that the response falls within the calibration range of the standards. 
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BIT-IS is added and the samples are analyzed using HPLC/MS/MS 
analysis.   

7.2 Analytical Procedure for Paint 

Base paint is aliquoted by weight into appropriate containers to 
prepare paint samples.  The paint samples are fortified at one of 
two different concentration levels prior to extraction.  The 
fortification is performed by adding a known amount of BIT in a 
minimal volume of dipropylene glycol.  Each sample will be shaken 
for at least 30 minutes to disperse BIT into the paint 
homogeneously.   
 
After dispersal of BIT into paint, each paint sample is aliquoted by 
weight (~1 g) into a separate 30-mL amber bottles.  To each 
sample, 19 mL of methanol/ water (10:90, v/v) is added and then 
shaken on a reciprocal platform shaker set at >30 RPM for 30 
minutes.  The samples are then poured into a 250-mL mixing 
cylinder.  Each sample is quantitatively transferred using several 
~20-mL volumes of methanol/ water (10:90, v/v) and subsequently 
QS’d to 250 mL.  The final sample is mixed in the cylinder to ensure 
homogeneity, then a small sample is syringe filtered with a PVDF 
filter.  The filtrate is then diluted into range of the calibration curve 
using MWF, transferred to a chromatography vial, an equal amount 
of IS solution is added and analyzed by HPLC/MS/MS.  A copy of 
the flowchart is shown in Appendix 1.  

 
7.3 Fortification of the QC Samples 
 

For the determination of method performance, quality control (QC) 
samples are analyzed with each analytical set.  Control samples of 
dressing sponges, hand washes, inner and outer dosimeters, 
painter’s hats, air sampling tubes, and fiberglass filters are fortified 
with the appropriate amount of BIT and taken through the procedure 
to determine procedural recoveries. Samples from the different 
matrices are fortified with fortification solutions using volumetric 
pipets, positive displacement pipets, or syringes as described below. 

 
7.4 Analytical Procedure for Face Wipes 

Face wipes are used as directed by the protocol or Study Director.  
Face wipe samples are prepared by moistening two dressing 
sponges each with 4 or 5 mL of IPA/water (50:50, v/v), placed in a 
wide mouth jar and fortified with a fortification solution. 

 
A 200 μL aliquot of the appropriate fortification solution is used for 
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fortification of face wipes using a 200 μL micropipette for the low and 
mid fortification levels.  A ~0.17 g aliquot of BIT-fortified paint is added 
by weight for the high fortification level.  The targeted levels are 0.1 
μg/sample, 10 μg/sample, and 100 μg/sample.  The fortified samples 
are allowed to stand for approximately 1 minute to ensure absorption 
of the fortification solution into the wipes. 

 
Each face wipe sample is extracted with 100-mL of MWF, for a total 
extraction volume of 108-110 mL. The samples are placed on a 
platform shaker for 15 minutes.  An aliquot is transferred to a 
chromatography vial, an equal amount of IS solution is added and 
analyzed by HPLC/MS/MS.  Samples having higher residue levels 
are diluted to an appropriate final volume using MWF so that the 
response falls within the calibration range of the standards.  A copy 
of the flowchart is shown in Appendix 1.  
 

7.5 Analytical Procedure for Hand Washes  
 

The blank hand wash solution is prepared by diluting isopropyl 
alcohol (IPA) with water in a 1:1 ratio.  For human exposure 
studies, hand washes are comprised of 500 mL IPA/ water (50:50, 
v/v) and a packet containing two dressing sponges.  For method 
validation or freezer storage stability experiments, the sample may 
be scaled down to 250 mL IPA/ water (50:50, v/v) and one dressing 
sponge.  The hand wash samples fortified with an aliquot of the 
appropriate fortification solution.  The targeted levels are 1 ng/mL, 
100 ng/mL and 1000 ng/mL. 

 
A 500 μL aliquot of the appropriate fortification solution is used for 
fortification of hand washes using a 1.0 mL pipet for the low and 
mid fortification levels.  A ~0.45 g aliquot of BIT-fortified paint is 
added by weight for the high fortification level.   

 
The fortified samples are placed on a platform shaker for 15 
minutes. An aliquot is transferred to a chromatography vial, an 
equal amount of IS solution is added and analyzed by 
HPLC/MS/MS.  Samples having higher residue levels are diluted to 
an appropriate final volume using MWF so that the response falls 
within the calibration range of the standards.  A copy of the 
flowchart is shown in Appendix 1.  
 

7.6 Analytical Procedure for Inner Dosimeters 
 

Whole inner dosimeters are cut into six pieces (2 arms, 2 legs, 
torso front, and torso back) and any buttons on the dosimetry are 
removed and discarded.  Pieces of inner dosimeter are placed in a 
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1 L glass jar. The pieces are fortified with an aliquot of the 
appropriate fortification solution.  The targeted levels are 3 
μg/sample, 300 μg/sample, and 3000 μg/sample. 

 
A 1 mL aliquot of the appropriate fortification solution is used for 
fortification of inner dosimeters using a 1.00 mL pipet for the low 
fortification level. For the mid and high fortification level, a 0.5 g and 
5.0 g aliquot of paint is added by weight, respectively.  A swatch of 
each sample to be fortified is cut away and fortified on a weigh boat 
using an analytical balance.  The weight of paint added to the 
swatch is recorded, then returned to the sample in the extraction 
vessel and smeared onto the matrix.  The samples are allowed to 
stand for approximately 15 minute to ensure absorption of the 
fortification solution or paint into the dosimeter. 

 
Each inner dosimeter sample is extracted with 750 mL of MWF.  
The samples are placed on a platform shaker for 15 minutes.  
Samples are then allowed to settle for at least 4 hours or overnight, 
then shaken again on a platform shaker for 15 minutes.  An aliquot 
is transferred to a chromatography vial, an equal amount of IS 
solution is added and analyzed by HPLC/MS/MS.  Samples having 
higher residue levels are diluted to an appropriate final volume 
using MWF so that the response falls within the calibration range of 
the standards.  A copy of the flowchart is shown in Appendix 1.  
 

7.7 Analytical Procedure for Outer Dosimeters 

Outer dosimeters, consisting of pants and shirts, are cut into six 
pieces (2 arms, 2 legs, torso front, and torso back) and any buttons 
on the dosimetry are removed and discarded. Whole dosimeters 
may be pre-washed in a washing machine with no detergent and 
hang dried prior to sectioning if background residues are present.  
Pieces of the outer dosimeter are placed in a 4 L glass jar. The 
pieces are fortified with an aliquot of the appropriate fortification 
solution.  The targeted levels are 3 μg/sample, 300 μg/sample, and 
3000 μg/sample. 

 
A 1 mL aliquot of the appropriate fortification solution is used for 
fortification of outer dosimeters using a 1.00 mL pipet for the low 
fortification level. For the mid and high fortification level, a 0.5 g and 
5.0 g aliquot of paint is added by weight, respectively.  A swatch of 
each sample to be fortified is cut away and fortified on a weigh boat 
using an analytical balance.  The weight of paint added to the 
swatch is recorded, then returned to the sample in the extraction 
vessel and smeared onto the matrix.  The samples are allowed to 
stand for approximately 15 minute to ensure absorption of the 
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fortification solution or paint into the dosimeter. 
 

Each outer dosimeter sample is extracted with 2000 mL of MWF. 
The samples are placed on a platform shaker for 15 minutes.  
Samples are then allowed to settle for at least 4 hours or overnight, 
then shaken again on a platform shaker for 15 minutes.  An aliquot 
is transferred to a chromatography vial, an equal amount of IS 
solution is added and analyzed by HPLC/MS/MS.  Samples having 
higher residue levels are diluted to an appropriate final volume 
using MWF so that the response falls within the calibration range of 
the standards.  A copy of the flowchart is shown in Appendix 1.    

 
7.8 Analytical Procedure for Painter’s Hats 

Painter’s hats are placed in a 4 L glass jar and fortified with an 
aliquot of the appropriate fortification solution. The targeted levels 
are 3 μg/sample, 300 μg/sample, and 3000 μg/sample. 

 
A 1 mL aliquot of the appropriate fortification solution is used for 
fortification of painter’s hats using a 1.00 mL pipet for the low 
fortification level. For the mid and high fortification level, a 0.5 g and 
5.0 g aliquot of paint is added by weight, respectively.  A swatch of 
each sample to be fortified is cut away and fortified on a weigh boat 
using an analytical balance.  The weight of paint added to the 
swatch is recorded, then returned to the sample in the extraction 
vessel and smeared onto the matrix.  The samples are allowed to 
stand for approximately 15 minute to ensure absorption of the 
fortification solution or paint into the dosimeter. 

 
Each painter’s hat sample is extracted with 2000 mL of MWF. The 
samples are placed on a platform shaker for 15 minutes.  Samples 
are then allowed to settle for at least 4 hours or overnight, then 
shaken again on a platform shaker for 15 minutes.  An aliquot is 
transferred to a chromatography vial, an equal amount of IS 
solution is added and analyzed by HPLC/MS/MS.  Samples having 
higher residue levels are diluted to an appropriate final volume 
using MWF so that the response falls within the calibration range of 
the standards.  A copy of the flowchart is shown in Appendix 1. 

 
7.9 Analytical Procedure for Air Sampling Tubes 

Air sampling tubes are fortified with 25 μL of the appropriate 
fortification solution using a 25 μL syringe.  The syringe is placed 
just below the filter, piercing the filter and the fortification solution is 
injected onto the XAD-2 resin bed.  The targeted levels are 0.01 
μg/sample, 1 μg/sample, and 10 μg/sample. 
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The contents of the air sampling tube are emptied into a 25-mL 
glass culture tube and extracted with 10-mL of acetonitrile/ water/ 
formic acid (70: 30: 0.016, v/v/v).  The samples are placed on a 
platform shaker for 15 minutes and allowed to settle for at least 5 
minutes.  An aliquot is transferred to a chromatography vial, an 
equal amount of IS solution is added and analyzed by 
HPLC/MS/MS.  Samples having higher residue levels are diluted to 
an appropriate final volume using MWF so that the response falls 
within the calibration range of the standards.  A copy of the 
flowchart is shown in Appendix 1. 

 
7.10 Analytical Procedure for Fiberglass Filters 

Fiberglass filters are placed into 25-mL culture tubes and fortified 
with 20 μL of the appropriate fortification solution using a 20 μL 
pipet for the low and mid fortification levels.  For the high 
fortification level, 200 μL of the fortification solution is added using a 
1.0 mL pipet. The fortified samples are allowed to stand until the 
fortification solution absorbs into the matrix.  The targeted levels 
are 0.01 μg/sample, 1 μg/sample, and 10 μg/sample. 

 
Each fiberglass filter sample is extracted with 10 mL of MWF.  The 
samples are placed on a platform shaker for 15 minutes and 
allowed to settle for 5 minutes.  An aliquot is transferred to a 
chromatography vial, an equal amount of IS solution is added and 
analyzed by HPLC/MS/MS.  Samples having higher residue levels 
are diluted to an appropriate final volume using MWF so that the 
response falls within the calibration range of the standards.  A copy 
of the flowchart is shown in Appendix 1. 

8.0 QUANTITATION 
 
8.1 Instrumentation 
 

A Sciex API4000 LC/MS/MS system is used to analyze samples.  
The HPLC consists of two Shimadzu LC-20AD  HPLC Pumps, a 
Shimadzu SCL-10A VP Controller, and a Shimadzu SIL-20AC HT 
Autosampler.    Data is acquired using Analyst software, version 1.5 
or equivalent. 

8.2 HPLC Conditions 

Analytical Column: Phenomenex, Luna 3 μm, C18(2), 
100Å, 50 x 3.0 mm  

Column Temperature: Ambient 
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Mobile Phase: Gradient:  
 
A% = 0.2% formic acid in acetonitrile 
B% = 0.2% formic acid in water 

Time 
(min) A (%) B (%) 

0.0 10.0 90.0 
4.0 60.0 40.0 
4.1 10.0 90.0 
5.1 10.0 90.0 

   
Flow Rate: 300 μL/min 
Injector: autosampler 
Injection Volume: 10 μL 
Approximate
Retention Time: 

 
BIT: ~3.5 min, IS: ~3.5 min 

 
8.3 Mass Spectrometer Parameters 
 

Interface: TurboIonSpray® (ESI) 
Polarity: Positive 
Scan Type: MRM Monitoring with Unit resolution 
Ions Monitored: (BIT) m/z 152.2 (Q1) 
  m/z 105.0 (Q3) 
 (BIT confirmatory ion) m/z 152.2 (Q1) 
  m/z 108.8 (Q3) 
 (IS) m/z 158.2 (Q1) 
  m/z 111.0 (Q3) 

 
8.4 HPLC/MS/MS Detector Response Calibration 
 

The HPLC/MS/MS responses (peak areas) are determined for a 
series of calibration standards.  Through the Analyst Software, the 
concentrations of the standards and IS injected and their 
corresponding peak responses are compiled.  From this Analyst 
calculates a standard calibration curve using a 1/x weighted linear 
regression (see Equation 1) and a correlation coefficient (r) based on 
the standard and IS concentrations and their respective peak 
response ratios. 

 
For each analytical set, the calibration data is used to perform a 
linear regression analysis.  The analyte versus IS injected ratio 
(concentration analyte injected / concentration IS injected) is taken 
as the X-axis (concentrations in ng/mL). The detector response 
ratio (peak area analyte / peak area IS) is taken as the Y-axis to 
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give Equation 2. 
 
 y = mx + b [Eq. 1] 
  
 
where: y = peak area response ratio (peak area analyte / peak area 

IS) or (sample/standard) 
 m = slope of the regression line 
 x = analyte versus IS injected ratio (concentration analyte 

injected / concentration IS injected) 
 b = intercept of the regression line 

 peak area ratio = m(analyte/IS ratio) + b [Eq. 2] 

8.5 Sample Analysis 
 

The peak area response ratios for BIT versus IS are computed 
using the Analyst software, version 1.5.  For the standards, a curve 
using the peak area response ratio for BIT versus IS and the 
concentration ratios of the calibration standards for BIT versus IS is 
generated using Analyst 1.5 or Microsoft Excel.  The amount of 
material is determined from the corresponding calibration plot.  For 
samples, the amount found (ng/mL) of BIT may be calculated from 
the observed peak area ratio (BIT/IS), using Equation 3.   

 
ng BIT/mL =  [(peak area BIT/peak area IS) – b] * ng IS/mL [Eq. 3] 
   m 

Any apparent residues found in the control samples are subtracted 
 as raw peak area from the fortified samples if the peak area is 
 greater than 30% of the LOQ.   

Both samples and standards must be analyzed under the same 
HPLC/MS/MS conditions and within the same analytical sequence. 
 

9.0 CALCULATION OF RESIDUES 
 
Taking the ng/mL from the standard calibration curve, BIT concentrations 
(ng/sample, ng/mL or ng/g) in unknown samples and BIT recovery from 
fortified samples are determined using the following equations: 
 
ng/sample (ng/g, ng/mL) = (ng/mL from curve) x (final vol in mL)      [Eq. 4] 
                                                        (1 sample)                                                 

% Recovery =   measured residues     x 100    [Eq. 5] 
 fortification amount 
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10.0 QUALITY CONTROL PROCEDURES 
 
10.1 HPLC/MS/MS Analysis 
 

To verify the stability of the response, a standard plot is drawn for 
the levels of interest.  Calibration standards are injected at the 
beginning and end of an analytical set.  The lowest level analytical 
standard corresponds to 70% or less of the limit of quantitation.  
Residue results must not be determined by extrapolation outside of 
the concentration range of the calibration standards.  Samples with 
area counts greater than the calibrated range must be diluted and 
re-injected, in a timely manner, so that they fall within the calibrated 
range. 

 
The recovery of laboratory fortified controls should fall in the range 
of 70-120%.  The analyte signal should be  3 times the 
background signal noise.  The intra-laboratory reproducibility as 
indicated by the relative standard deviation (n >3) obtained from 
replicated analyses should fall within 20% (rel.) of the averaged 
result. 

11.0 DETECTION LIMITS 
 
The limits of quantitation (LOQ) for this method for each matrix are listed 
below: 

Matrix LOQ 
Face Wipes 100 ng/sample 

Hand Washes 1 ng/mL 
Inner Dosimeters 3 μg/sample
Outer Dosimeters 3 μg/sample

Painter’s Hats 3 μg/sample
Air Sampling Tubes 10 ng/sample 
Fiberglass Filters 10 ng/sample 

 
Typical chromatograms for calibration standards, IS and low fortification 
samples for dressing sponges, hand washes, inner and outer dosimeters, 
painter’s hats, air sampling tubes, and fiberglass filters are shown in 
Appendix 2, Figures 1-11. 
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APPENDIX 1 METHOD FLOWCHARTS 
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Analysis of BIT in Paint 
 
 

Prior to weighing sample, shake paint samples on platform shaker set at >30 
RPM for 20 minutes  

 
 

Weigh approximately 1 g base paint into pre-labeled 30-ml amber bottle 
 
 

Add 19 mL of Methanol/ Water (10:90, v/v) to each sample and shake fortified 
paint on platform shaker set at >30 RPM for 30 minutes 

 
 

Qualitatively transfer paint and extractant into separately labeled 250-mL mixing 
cylinder using at least 3x ~20-mL aliquots of Methanol/ water (10:90, v/v) 

 
 

QS samples to 250 mL with Methanol/ Water (10:90, v/v) and shake to mix 
 
 

Syringe filter an aliquot through a 0.45- m PVDF filter into a new glass sample 
vial 

 
 

For samples that require a dilution - dilute with Methanol/ Water/ Formic Acid 
(70:30:0.016, v/v/v) and then transfer aliquot to HPLC vial and add an equal 

amount of IS 
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Analysis of BIT in/on Dressing Sponges 
 
 

 Moisten two (2) wipes (1 package) each with 4 mL of IPA/ water (50:50, v/v) in a 
125-mL widemouth amber bottle 

 
 

Fortify at the appropriate levels.   
Note: When using paint to fortify, mix paint by placing on shaker set at >30 RPM 

for at least 20 minutes prior to fortification.  
 
 

Allow fortified samples to sit for at least 15 minutes at ambient temperature to 
ensure absorption of fortification solution or paint into matrix. 

 
 

Add 100 mL Methanol/ Water/ Formic Acid (70:30:0.016, v/v/v) (MWF) to each 
sample 

 
 

Shake 15 minutes on platform shaker set at >30RPM 
 
 

Transfer an aliquot to a HPLC vial and add an equal amount of IS 
 
 

For Samples that require a dilution-dilute with MWF and then transfer aliquot to 
HPLC Vial and add an equal amount of IS: 
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Analysis of BIT in Hand Washes 
 
 

Place one (1) gauze wipe and 250 mL of Isopropyl alcohol/ water (50:50, v/v) in a 
500-mL widemouth glass jars 

 
 

Fortify at the appropriate levels.   
Note: When using paint to fortify, mix paint by placing on shaker set at >30 RPM 

for at least 20 minutes prior to fortification.  
 
 

Shake 15 minutes on platform shaker set at >30RPM 
 
 

Transfer an aliquot to a HPLC vial and add an equal amount of IS 
 
 

For Samples that require a dilution-dilute with Methanol/ Water/ Formic Acid  
(70:30:0.016, v/v/v) and then transfer aliquot to HPLC Vial and add an equal 

amount of IS: 
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Analysis of BIT on Inner Dosimeters 
 
 

Place inner dosimeter (ID) pieces into 1-L glass jar 
 
 

Fortify at the appropriate levels.   
Note: When using paint to fortify, mix paint by placing on shaker set at >30 RPM 

for at least 20 minutes prior to fortification.  
Note:  For ID samples requiring fortification with paint, a swatch of fabric is cut 

from the ID and paint is added to swatch, the weight is recorded, and the swatch 
is smeared onto remaining ID sample in extraction vessel. 

 
 

Allowed fortified samples to sit for at least 15 minutes at ambient temperature to 
ensure absorption of fortification solution or paint into matrix. 

 
 

Add 750 mL of Methanol/ Water/ Formic Acid (70: 30: 0.016, v/v/v) (MWF) to 
each sample 

 
 

Shake 15 minutes, allow samples to sit at ambient temperature for  
at least 4 hours 

 
 

Shake 15 minutes 
 

 
Transfer an aliquot to a HPLC vial and add an equal amount of IS 

 
 

For Samples that require a dilution-dilute with MWF and then transfer aliquot to 
HPLC Vial and add an equal amount of IS: 
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Analysis of BIT in/on Outer Dosimeters 
 
 

Place outer dosimeter (OD) pieces into 4-L glass jar 
 
 

Fortify at the appropriate levels.   
Note: When using paint to fortify, mix paint by placing on shaker set at >30 RPM 

for at least 20 minutes prior to fortification.  
Note:  For OD samples requiring fortification with paint, a swatch of fabric is cut 

from the OD and paint is added to swatch, the weight is recorded, and the 
swatch is smeared onto remaining OD sample in extraction vessel. 

 
 

Allowed fortified samples to sit for at least 15 minutes at ambient temperature to 
ensure absorption of fortification solution or paint into matrix. 

 
 

Add 2000 mL of Methanol/ Water/ Formic Acid (70: 30: 0.016, v/v/v) (MWF) to 
each sample 

 
 

Shake 15 minutes, allow samples to sit at ambient temperature for  
at least 4 hours 

 
 

Shake 15 minutes 
 
 

Transfer an aliquot to a HPLC vial and add an equal amount of IS 
 
 

For Samples that require a dilution-dilute with MWF and then transfer aliquot to 
HPLC Vial and add an equal amount of IS: 

 
 

Note: An ~10-mL aliquot of sample extract is transferred to a 25 mL liquid 
scintillation vial and stored frozen.  The remaining bulk sample is stored at 

ambient temperature. 
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Analysis of BIT in/on Painter’s Hats 
 
 

Place one painter’s hat (PH) into 4-L glass jar 
 
 

Fortify at the appropriate levels.   
Note: When using paint to fortify, mix paint by placing on shaker set at >30 RPM 

for at least 20 minutes prior to fortification.  
Note:  For PH samples requiring fortification with paint, a swatch of fabric is cut 

from the PH and paint is added to swatch, the weight is recorded, and the swatch 
is smeared onto remaining PH sample in extraction vessel. 

 
 

Allowed fortified samples to sit for at least 15 minutes at ambient temperature to 
ensure absorption of fortification solution or paint into matrix. 

 
 

Add 2000 mL of Methanol/ Water/ Formic Acid (70: 30: 0.016, v/v/v) (MWF) to 
each sample 

 
 

Shake 15 minutes, allow samples to sit at ambient temperature for at least 4 
hours 

 
 

Shake 15 minutes 
 
 
 

Transfer an aliquot to a HPLC vial and add an equal amount of IS 
 
 

For Samples that require a dilution-dilute with MWF and then transfer aliquot to 
HPLC Vial and add an equal amount of IS: 

 
 

Note: An ~10-mL aliquot of sample extract is transferred to a 25 mL liquid 
scintillation vial and stored frozen.  The remaining bulk sample is stored at 

ambient temperature. 
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Analysis of BIT in/on Air Sampling Tubes 
 
 

Fortify at the appropriate levels using a syringe with BIT in solvent solutions 
 
 

Transfer contents of the air sampling tube into a 25-mL culture tube 
 
 

Add 10 mL of Acetonitrile/ Water/ Formic Acid (70:30:0.016, v/v/v) (AWF) to each 
sample 

 
 

Shake 15 minutes and allow to settle for at least 5 minutes 
 
 

Transfer an aliquot to a HPLC vial and add an equal amount of IS 
 
 

For samples that require a dilution - dilute with Methanol/ Water/ Formic Acid 
(70:30:0.016, v/v/v) (MWF) and then transfer aliquot to HPLC vial and add an 

equal amount of IS 
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Analysis of BIT in/on Fiberglass Filters 
 
 

Place one fiberglass filter into a 25-mL culture tube 
 
 

Fortify at the appropriate levels.   
Note: When using paint to fortify, mix paint by placing on shaker set at >30 RPM 

for at least 20 minutes prior to fortification.  
 
 

Allowed fortified samples to sit for at least 15 minutes at ambient temperature to 
ensure absorption of fortification solution or paint into matrix. 

 
 

Add 10 mL of Methanol/ Water/ Formic Acid (70: 30: 0.016, v/v/v) (MWF) to each 
sample 

 
 

  Shake 15 minutes 
 
 

Transfer an aliquot to a HPLC vial and add an equal amount of IS 
 
 

For Samples that require a dilution-dilute with MWF and then transfer aliquot to 
HPLC Vial and add an equal amount of IS: 
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APPENDIX 2 CALIBRATION CURVE AND CHROMATOGRAMS 
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FIGURE 1 

Example Chromatogram of a 0.250 ng/mL BIT LC-MS/MS Standard 
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FIGURE 2 

Example Chromatogram of a 25.0 ng/mL BIT Internal Standard LC-MS/MS 
Standard
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FIGURE 3 

Example BIT Calibration Curve 
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FIGURE 4 

Example Chromatogram of Base Paint Fortified with an additional 300 ppm 
of BIT 
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FIGURE 5 

Example Chromatogram of a Dressing Sponge Sample Fortified
with 0.100 μg/sample of BIT 
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FIGURE 6 

Example Chromatogram of a Hand Wash Sample Fortified
with 1.00 ng/mL of BIT 
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FIGURE 7 

Example Chromatogram of an Inner Dosimeter Sample Fortified
with 3.00 μg/sample of BIT 
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FIGURE 8 

Example Chromatogram of an Outer Dosimeter Sample Fortified
with 3.00 μg/sample of BIT 
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FIGURE 9 

Example Chromatogram of a Painter’s Hat Sample Fortified
with 3.00 μg/sample of BIT 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Time, min

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

In
te

ns
ity

, c
ps

3.58

3.98 4.303.01 3.15

GPL-MTH-081 Revision No.: 1 
Page 36 of 38

AEATF II GPL Study Number: 130503 Page 211 of 1286



FIGURE 10 

Example Chromatogram of an Air Sampling Tube Fortified
with 0.0100 μg/sample of BIT 
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FIGURE 11 

Example Chromatogram of a Fiberglass Filter Sample Fortified
with 0.0100 μg/sample of BIT 
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APPENDIX D.  
  

RAW DATA SUMMARY SPREADSHEETS 
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APPENDIX E.  
  

REPRESENTATIVE CHROMATOGRAMS 
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Figure 1. Representative Chromatogram of a 0.250 ng/mL BIT Standard 
(503SET03) 

 

Figure 2. Representative Chromatogram of a 0.500 ng/mL BIT Standard 
(503SET03) 
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Figure 3. Representative Chromatogram of a 1.00 ng/mL BIT Standard 
(503SET03) 

 

Figure 4. Representative Chromatogram of a 2.50 ng/mL BIT Standard 
(503SET03) 
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Figure 5. Representative Chromatogram of a 10.0 ng/mL BIT Standard 
(503SET03) 

 

Figure 6. Representative Chromatogram of a 25.0 ng/mL BIT Standard 
(503SET03) 
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Figure 7. Representative Chromatogram of a 25.0 ng/mL BIT Internal Standard 
(503SET03) 

 

Figure 8. Representative BIT Standard Curve 
(503SET03) 
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Figure 9. Representative Chromatogram of a Laboratory Control Hand Wash 

Sample  

(503SET03-1) 

 

Figure 10. Representative Chromatogram of a Low Laboratory Fortified Hand 
Wash Sample at 0.521 µg/sample 

(503SET03-2) 
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Figure 11. Representative Chromatogram of a High Laboratory Fortified Hand 
Wash Sample at 77.9 µg/sample 

(503SET03-3) 

 

Figure 12. Representative Chromatogram of a Field Control Hand Wash Sample  
(503SET03-14) 
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Figure 13. Representative Chromatogram of a Low Field Fortified Hand Wash 
Sample at 22.6 µg/sample 

(503SET03-15) 

 

Figure 14. Representative Chromatogram of a High Field Fortified Hand Wash 
Sample at 79.2 µg/sample 

(503SET03-18) 
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Figure 15. Representative Chromatogram of a Hand Wash Sample Applying Paint 

Containing 154 ppm of BIT to Subjects Hands 

(503SET03-7) 

 

Figure 16. Representative Chromatogram of a Hand Wash Sample Applying Paint 
Containing 154 ppm of BIT to Subjects Hands 

(503SET03-11) 
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Figure 17. Representative Chromatogram of a Hand Wash Sample Applying Paint 
Containing 547 ppm of BIT to Subjects Hands 

(503SET04-5) 

 

Figure 18. Representative Chromatogram of a Hand Wash Sample Applying Paint 
Containing 547 ppm of BIT to Subjects Hands 

(503SET04-10) 
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APPENDIX F.  
  

CORRESPONDENCE WITH IIRB AND 
IIRB MEETING MINUTES 
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Table of Content 
 

Date Page Range Document(s) 
8 Nov 13 241-252 Single Site Study Submission Form 

253-258 CVs – M. Boatwright, N. Chavez, T. Moate 
259-262 EPA Inspection Audits 
263 NIH Certificate for M. Boatwright 
264-271 Inform Consent Form 
272-348 Protocol 130503 dated 01 November 2013 
349 eSubmission Summary   

8 Nov 13 350 Schulman Technical Support→MBoatwright confirming 
receipt of eSubmission and all supporting material   

13 Nov 13 351-352 NCHinery-Hesse→MBoatwright requesting clarification of 
findings from screening process 

14 Nov 13 353-354 MBoatwright→ NCHinery-Hesse responding to questions 
from the screening process attaching NIH Certificate and 
Nursing License for W Harkey 

355 NIH Certificate  
356 Nursing License 

14 Nov 13 357-359 JAtlas→MBoatwright transmittal of outcome of review by 
board and Study Status Notification I document with findings 

360-361 Study Status Notification I – Conditionally Approved 
4 Dec 13 362 MBoatwright→JAtlas addressed SAIRB question regarding 

pregnancy testing 
10 Dec 13 363-364 JAtlas→MBoatwright transmittal of Study Status Notification 

II document removing finding regarding pregnancy test but 
conferring remaining condition to be met 

365 Study Status Notification II – Conditionally Approved 
20 Jan 14 366 MBoatwright→JAtlas requesting meeting minutes and roster 

from SAIRB in which study 130503 was discussed 
22 Jan 14 367-368 JAtlas→MBoatwright transmittal of minutes and direction on 

how to obtain the roster 
369-370 SAIRB Meeting Minutes 

22 Jan 14 371 MBoatwright→SAIRB request confirmation from website for 
member roster 

22 Jan 14 372 alertreply→MBoatwright e-mail summary of request  
22 Jan 14 373 BBayne→MBoatwright transmittal of Board Membership 

Roster 
374-375 Board Membership Roster 

27 Jan 14 376 MBoatwright→JAtlas requesting help with Check List Item 6 
for EPA submission for HSRB review 

377 Check List 
3 Feb 14 378-379 JAtlas→MBoatwright updating on status of Item 6 on Check 

List 
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Date Page Range Document(s) 
4 Feb 14 380-381 JAtlas→MBoatwright responding to Item 6 of Check List 

with Letter from Operations Manager as an attachment 
382 Letter from Operations Manager 

11 Mar 14 383 JAtlas→MBoatwright inquiring of progress of study  
11 Mar 14 384 RTestman→JAtlas responding with schedule for HSRB 

meeting on April 8 and expected timelines for process 
17 June 14 385-388 JAtlas↔RTestman exchanging request and response of status 

of EPA/HSRB review and final written approval 
4 Sept 14 389-391 JAtlas→RTestman informing that if full approval is not 

obtained by renew date of Nov 13, 2014, a 6 month continue 
review could be granted and providing the form to submit 

392-395 Single Site Study Periodic and Continuing Review Report 
From Version: September 2013 

13 Oct 14 396-398 JAtlas→RTestman reminding re-approval is approaching and 
requesting status update and timeframe for submitting the 
final protocol to SAIRB for full approval 

3 Nov 14 399 JAtlas→RTestman reminding of expiration date and 
providing form to be completed for continued review  

400-403 Single Site Study Periodic and Continuing Review Report 
From Version: September 2013 

6 Nov 14 404-405 JAtlas→RTestman reminding of timeline to get form 
submitted and again providing form 

406-409 Single Site Study Periodic and Continuing Review Report 
From Version: September 2013 

6 Nov 14 410-411 MBoatwright→JAtlas transmittal of Single Site Study 
Periodic and Continuing Review Report Form and letter from 
PI explaining delay in providing final protocol  

412 Letter from PI 
413-416 Single Site Study Periodic and Continuing Review Report 

From 
11 Nov 14 417-422 DMartz↔MBoatwright exchanging request and response of 

CV for W Harkey, RN 
423 CV for W Harkey 
424 Nurses License  

17 Nov 14 425 Schulman Technical Support→MBoatwright informing of Re-
Approval Letter available via SiteAccess  

426 Re-approval Letter Dated November 13, 2014 
9 Dec 14 427 Memorandum notifying of language mistakes in Re-Approval 

Letter issued November 13, 2014 and issue of corrected letter  
428 Corrected letter dated 12/09/14 

2 Feb 15 429-430 RTestman→JAtlas transmittal of final Protocol 130503 dated 
02 February 2015 along with protocol in tracked changes 

431-533 Protocol 130503 dated 02 February 2015 (Final) 
534-627 Protocol 130503 dated 02 February 2015 (Tracked Changes) 
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Date Page Range Document(s) 
2 Feb 15 628-631 JAtlas↔RTestman exchanging request and response to 

expediting review and need for word versions of Appendices 
to be translated 

632 English Newspaper Advertisement 
633 English Subject Invitation to Participate Script 
634 English Qualification Worksheet 

2 Feb 15 635-638 JAtlas→RTestman request for documents from CDPR and 
HSRB indicating review and approval 

2 Feb 15 639-643 RTestman→JAtlas providing EPA Letter of Review, CDPR 
Letter of Review,  Letter and response summary for CDPR 
Review, CDPR e-mail confirming and acceptance of GPL 
changes and response 

644-686 EPA Letter dated March 18, 2014 
687-692 CDPR Letter dated December 19, 2013 
693 Letter to CDPR from GPL dated January 23, 2014 
694-705 Summary of CDPR Comments, GPL Response, and Protocol 

Modifications 
5 Feb 15 706 DGuzman→RTestman notification of outcome of Board 

expedited review of response to final condition of approval 
and providing Study Status Notification III which 
communicates status remains conditionally approved pending 
response to listed findings 

707-708 Study Status Notification III – Conditionally Approved 
5 Feb 15 709-710 RTestman→DGuzman responding to video recording finding  
6 Feb 15 711-712 DGuzman→RTestman confirming language for video 

recording section in protocol and adding recommended 
wording to add 

6 Feb 15 713 RTestman→DGuzman transmittal of response letter from PI, 
revised protocol in tracked changes and protocol without 
tracked changes 

714 Cover Letter to SAIRB from PI responding to Study Status 
Notification III 

715-808 Protocol 130503 in tracked changes dated 05 February 2015 
809-912 Protocol 130503 dated 05 February 2015 (changes accepted) 

6 Feb 15 913-914 DGuzman→RTestman acknowledgement of receipt 
9 Feb 15 915 DGuzman→RTestman notification of expedited review 

accepting responses fulfilling conditions of approval 
916 Study Status Notification IV 

9 Feb 15 917 Schulman Technical Support→MBoatwright notification of 
IRB documents available via SAIRB SiteAccess 

918-919 Initial Approval Documents dated February 9, 2015 
920-928 Informed Consent Form (English) in tracked changes 
929-938 Informed Consent Form (English) SCHULMAN 

APPROVED, IRB # 201307366, Date: 02/06/15 
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Date Page Range Document(s) 
10 Feb 15 939 Schulman Technical Support→MBoatwright notification of 

IRB documents available via SAIRB SiteAccess 
940 Certification Letter of Translated Recruitment/Study –Related 

Materials Appendix G: Subject Invitation to Participate Script 
941-942 Spanish Subject Invitation to Participate Script dated 02/06/15 
943 Certification Letter of Translated Recruitment/Study –Related 

Materials Appendix F: Newspaper Advertisement  
944-945 Spanish Newspaper Advertisement dated 02/06/15 
946 Certification Letter of Translated Recruitment/Study –Related 

Materials Appendix D: Subject Self Reporting Demographic 
Form 

947-948 Spanish Subject Self Reporting Demographic Form dated 
02/06/15 

12 Feb 15 949 Schulman Technical Support→MBoatwright notification of 
IRB documents available via SAIRB SiteAccess   

950 Certification Letter of Translated Approved Documents 
Spanish Informed Consent 

951-961 Spanish Informed Consent dated 02/06/15 
12 Feb 15 962 RTestman→DGuzman acknowledgement of receipt of all 

translated material and request for change to Spanish 
Informed Consent 

13 Feb 15 963-964 DGuzman→RTestman acknowledgement of request and 
change in Schulman contact to Jeff Atlas for this study 

13 Feb 15 965-966 JAtlas→RTestman informing the revised consent for was 
received and being issued  

13 Feb 15 967 Schulman Technical Support→MBoatwright notification of 
IRB documents available via SAIRB SiteAccess   

968 Memorandum Corrected Spanish Informed Consent 
969-979 Spanish Informed Consent dated 02/06/15 Corrected Spanish 

Document 02-13-15 
27 Mar 15 980 MBoatwright→JAtlas transmittal of Protocol Amendment 1  

981-987 Protocol Amendment 1 
27 Mar 15 988 JAtlas→MBoatwright acknowledgement of receipt and 

request to complete attached form 
989-990 Protocol/Informed Consent Change Submission Form 

27 Mar 15 991 MBoatwright→submissions@sairb.com transmittal of 
Protocol/Informed Consent Change Submission Form and 
Protocol Amendment 1  

992-993 Protocol/Informed Consent Change Submission Form dated 
March 27, 2015 

994-1000 Protocol Amendment 1 
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Date Page Range Document(s) 
27 Mar 15 1001 Schulman Technical Support→MBoatwright notification of 

IRB documents available via SAIRB SiteAccess 
1002 Letter dated March 27, 2015 Updated Approval Documents 

documenting expedited review and approval of Protocol 
Amendment 1 

29 April 15 1003 Site Reminder→MBoatwright transmittal of Events to Report 
Reminder 

14 July 15 1004 MBoatwright→submissions@sairb.com transmittal of 
Protocol/Informed Consent Change Submission Form and 
Protocol Amendment 2  

1005-1006 Protocol/Informed Consent Change Submission Form dated 
July 14, 2015 

1007 Protocol Amendment 2 
15 July 15 1008 Schulman Technical Support→MBoatwright notification of 

IRB documents available via SAIRB SiteAccess   
1009 Letter dated July 15, 2015 Updated Approval Documents 

documenting expedited review and approval of Protocol 
Amendment 2 

14 Sept 15 1010-1011 Site Reminder→MBoatwright transmittal that periodic review 
is due in 8 weeks 1st reminder 

30 Sept 15 1012-1013 Site Reminder→MBoatwright transmittal that periodic review 
is due in 6 weeks 2nd reminder 

12 Oct 15 1014-1015 Site Reminder→MBoatwright transmittal that periodic review 
is due in 4 weeks 3rd reminder 

12 Oct 15 1016 MBoatwright→submissions@sairb.com and JAtlas 
transmittal of Protocol/Informed Consent Change Form and 
Protocol Deviation 1  

1017-1018 Protocol/Informed Consent Change Form dated October 12, 
2015 

1019 Protocol Deviation 1 
12 Oct 15 1020-1021 JAtlas→MBoatwright acknowledgement of receipt and 

reminder to submit through eSubmission portal 
12 Oct 15 1022-1026 Single Site Study Periodic and Continuing Review Report 

(submitted via eSubmission portal) 
12 Oct 15 1027 Schulman Technical Support→MBoatwright 

acknowledgement of receipt of Protocol/Informed Consent 
Change Form dated October 12, 2015 and Protocol Deviation 
1 

12 Oct 15 1028 Schulman Technical Support→MBoatwright 
acknowledgement of receipt of Single Site Study Periodic and 
Continuing Review Report and supporting material  

15 Oct 15 1029 Schulman Ongoing Review→MBoatwright requesting 
additional information to support submitted Single Site Study 
Periodic and Continuing Review Report  
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Date Page Range Document(s) 
15 Oct 15 1030-1031 MBoatwright→ OngoingReviewFollowup providing 

requested material and response to findings 
1032-1041 Spanish Informed Consent Form Redacted  

22 Oct 15 1042 Schulman Technical Support→MBoatwright notification of 
IRB documents available via SAIRB SiteAccess   

1043 Re-Approval Letter dated October 15, 2015  
6 April 6 1044 Site Reminder→MBoatwright transmittal of Events to Report 

Reminder 
26 Aug 16 1045 Site Reminder→MBoatwright transmittal that periodic review 

is due in 8 weeks 1st reminder 
9 Sept 16 1046 Site Reminder→MBoatwright transmittal that periodic review 

is due in 6 weeks 2nd reminder 
12 Sept 16 1047-1051 Single Site Study Periodic and Continuing Review Report 

(submitted via eSubmission portal) 
12 Sept 16 1052-1053 Single Site Study Periodic and Continuing Review Report 

Form Submission Receipt (submitted via eSubmission portal) 
12 Sept 16 1054 Schulman Technical Support→MBoatwright 

acknowledgement of receipt of Single Site Study Periodic and 
Continuing Review Report and supporting materials 

12 Sept 16 1055 MBoatwright→ OngoingReviewFollowup notifying 
committee of correction needed to Single Site Study Periodic 
and Continuing Review Report submitted on September 12, 
2016 

12 Sept 16 1056 MGoodwin→MBoatwright acknowledging receipt of 
clarification and confirming matching to report for 
explanation of discreancy  

27 Sept 16 1057 Schulman Technical Support→MBoatwright notification of 
IRB documents available via SAIRB SiteAccess   

1058 Re-Approval Letter dated September 27, 2016  
14 Mar 17 1059-1060 Protocol/Informed Consent Change Form (submitted via 

eSubmission portal) for Protocol Deviation 2 
14 Mar 17 1061-1062 Study Change Form – Form Summary 
14 Mar 17 1063 Schulman Technical Support→MBoatwright 

acknowledgement of receipt of Protocol/Informed Consent 
Change Form and supporting material  

23 May 17 1064-1065 Schulman Technical Support→MBoatwright 
acknowledgement of receipt of Noncompliance 
Issue/Deviation Submission (submitted via eSubmission 
portal) 

23 May 17 1066 Schulman Technical Support→MBoatwright acknowledged 
receipt of Closeout Report dated May 23, 2017 (submitted via 
eSubmission portal) 

25 May 17 1067 MHoltman→MBoatwright notification of incorrect entry of 
date for the consent of the first subject on the closeout report. 
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Date Page Range Document(s) 
25 May 17 1068 Schulman Technical Support→MBoatwright informing that 

Study Closure letter dated May 25 2017 was posted and 
available via Schulman IRB SiteAccess. 

1069 Study Closure letter dated May 25 2017 
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