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NIOSH Health Hazard Evaluatlon
04-0268-2618
San Antonio, TX

#* Job shop, unique sized batteries
#* 150 employees, 2,000-4,000 battery/day
# Not highly automated

# TX D.O.H. concerned about Pb exposures,
requests NIOSH HHE

http://www.cdc.qov/niosh/hhe/reports/pdfs/1994-0268-2618.pdt
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Results: hand wipe samples, 9 workers, 3X day

Figure 1
HETA 94-0268
Standard Industries
San Antonio, Texas
March 27-31, 1995
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Results: saliva sampling, 9 workers, 3X day

Distribution of GFAAS Saliva Results
by Period and Day
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Results: hand wipes, before and
after eating, lead battery plant #1
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500 pg PbO rubbed into
palmer surfaces

500 pg PbO



F;r Results: hand wipes before and after eating lunch
i 0obattery plant #2

Before Lunch
After Lunch

NIOSH HETA 99-0188 Yuasa, Inc. Sumpter, NC. Burr, G, et. al.



Results: hand wipe assessment

during lunch
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i  http://Iwww.cdc.gov/niosh/hhe/reports/pdfs/1991-0366-2453.pdf




Wipe sampling reveals |lead-
contaminated surfaces

# Cafeteria Tables: 140 — 770 ug/ft2
# Cafeteria Doorknobs: 90 — 160 ug/ft?

#* Railing (Food Service Line): 3700 pug Pb
# Steam Table: 140 & 320 ug/ft?
# Kitchen Cutting Boards: 9 — 130 ug/ft?




~ Lead-contaminated tabletops:
Paired wipes from 7 tables (ug Pb/ft?)
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% Sodium Rhodizonate - Lead Colorimetric Reaction
(PH < 7)

“Sodium rhodizonate Lead - rhodizonate co
. (yellow / orange) (pink / red)




Collect 30 second hand wipe



i Spray ~3 pumps of extraction
solution on center of wipe



%ﬁ - Spray ~2 pumps of the disclosing
~ solution onto wipe



%;ﬁ ' Presence of Pb++ disclosed if
- sample shows a pink to red color



Negative control Positive Sample




Lead Compound |Response
°b metal ++
Pb[NOg], LY
PhCl, +++
PDbBr, +++
PhSO, +++
PhO +++
PbO, 2
P30, +
PDS +
PpCrO, -




Wipe sample from
“clean” hands

The method is
sensitive (— ug’s)
and specific

for lead




Use ASTM standard wipes

ASTM E 1792

Standard Specification for Wipe
Sampling Materials for Lead In
Surface Dust

Specs for:
Background Pb level
Size: dimensions & thickness
i - Ruggedness
Mass & wetness consistency
Pb collection efficiency




o Disclose lead on hard surfaces
L Floors & Window sills (pre-clearance)
% Shoes (take-home Pb), Car interiors,

' Tabletops, Toys, etc. ...
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?‘? Sample surfaces using ASTM
1 # standard procedure

¥ ASTM E 1728

+  Standard Practice for Collection of
'ﬁ . Settled Dust Samples using Wipe
f' Sampling Methods for Subsequent
Lead Determination
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__;.,‘i Summary (cont d.

_ # Easy to interpret: If
red, it's lead

- = Can save
samples for
guantitative
analysis

U.S. Patent 6,248, 593
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ii2 NIOSH Method 9105:

¢ Lead in Dust Wipes by

" Chemical Spot Test
(Colorimetric Screening
" Method)

- www.cdc.gov/niosh/nmam




%vf‘*%t"
f How To Effectively Decontaminate
? Skin for Pb, other Metals?

1. No Specific OSHA Guidance

2. Performance criteria for available
products?

3. How do metals bind or adhere to skin?
4. What's required to remove them?




NIOSH Design Intent:
Handwipe Removal Method
for Toxic Metals (pat. pend.)

More effective than soap and water
Gentle on skin

No abrasives

No EDTA

Wipe based




XA Systems Approach
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Dissolution of elements in H,O
IS highly pH dependent
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" & Surfaction of elemental
'i# cations (Pb++

ISML

%- Q N— (CHz)a—NH'—[[(CHz)wCHs

: ﬁ Desorption of Pb from Soil

Agent Concentration (mole/L)

0.00625 0.0125 0.025 0.05 0.1

Agent pH %Pb pH %Pb pH %Pb pH %Pb pH %Pb

iﬂ ISML 486 61.0 442 650 416 726 4.0 75.0 3.97 D
h

Isostearamidopropyl morpholine lactate (ISML)

Kornecki, et.al., Env Geo. Vol 5, No 1, 1998



., -ISML considered environmentally friendly
Not listed substance US, TSCA

Not listed EU Inventory of New and
xisting Chemical Substances (AICS)

Swedish Society for Nature Conservat
“Good Environmental Choice”

Y ! CIR: ISML considered safe for use in ri
| off cosmetic products



' "% pH adjustment and chelation:
$¢ ? citric acid

% Effectively extracts Ba, Cd, Cr, Ni, As, Sn, Zn, Co, Cu, Sr, Tt
@; . and U by formation of water soluble, metal-citrate complexe:

.'_' N

¥ Pb*2 + citric acid—  Pbg(CgHsO,)56H,0
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3 »
Q’ Pb recovery in 4 consecutive wipes from hands:
Palintest, Wash-n-Dry, Ghost wipes
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* & Non-Blinded Cleanser Efficiency
P

Protocol
.

fgal

1. Apply 3000 ug PbO to palms of both
hands, 30 seconds

% 2. Apply 3 mL soap solution, or use NIOSH
o formula towellette for 30 seconds, rub
hands together to cleanse

3. Rinse, running water, 30 seconds
4. Pat dry, paper towel

% 5. Sample palms, three consecutive
samples to quantify Pb
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95% Confidence Intervals shown

New Cleanser
D-Lead w/o scrubbers
D-Lead w scrubbers
Kresto Select w scrubbers

Sasha Clean-All
GoJo MultiGreen w scrubbers

Cleanser

=Statistically significant difference, p=<0.01
=Statistically significant difference, p=<0.05




ind participants comparison of the new NIOSH cleanser (A),
. to two Pb-specialty industrial cleansers (B and C),
and Ivory Liquid soap (D)
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Beta version: New NIOSH Wipe
Removal Efficiency = 99.8%

B Applied Pb++
[ Remaining Pb++

V4

IR MK SB JK MG DD JP JE
n=9 2,338 ug effective skin loading




"% NIOSH Design Intent:
*t £ Handwipe Removal Method
¥ for Toxic Metals

More effective than soap and water
Gentle on skin K48
No abrasives t-
No EDTA ’ » @Hygenall » ‘
Wipe based [ | Jliusvacine s

X N X X

U.S. Patent granted 6/09
pending USPTO number
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