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Dermal
Exposure

Tinkle et al

EHP 2003

Surface porosity of a yellow latex glove
by a non-contact AFM

Height information
by Dr. Jun Lee

Nanoalumina on Cotton Glove Clean Side – Cotton Glove

Outline

• Brief overview of toxicology data

• Routes of exposure for nanoparticles

• Review of exposure data collected at
CHN

• Working safely with nanoparticles

Particle Sizer
TSI Fast Mobility Particle Spectrometer (FMPS)
• 5.6 to 560 nm, 32 channels,

1 second cycle time, 10L/min flow rate
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Results: Aerosol Monitoring-
CNT Furnace

Results: Aerosol Monitoring-
Processing

(5) CNT Furnace
CNT Furnace Operation - Experimental and Control Data Comparison
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Source conc. during CNT grow- detect on hole [Control]- Source conc. during CNT grow- detect on hole

Breathing zone conc. during operation [Control]- Breathing zone conc. during operation

Handling Nanoparticles

• Material: nanoalumina 100g, avg. size-45nm
• Method: transferring and pouring
• Ventilation used: fume hood
• Two different hoods/labs
• Variables:

face velocity (sash location)
worker’s height

• Measurement:
Source- upstream, downstream,
Breathing zone, Lab background
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vf= 1.0 m/s 190 ft/min,
low sash
vf= 0.6 m/s 114 ft/min,
middle sash
vf= 0.4 m/s  79 ft/min,
high sash
BZ 4 min after release stop,
middle sash

Result at Hood A- Breathing Zone
Pouring 100g nanoalumina

Note: Background concentration was subtracted.

200nm

Airflow structureBackground concentration
at breathing zone

0.0E+00

2.0E+03

4.0E+03

6.0E+03

8.0E+03

1.0E+04

1.2E+04

1.4E+04

10 100 1000
Diameter, Dp[nm]

N
um

be
r 

co
nc

en
tr

at
io

n 
[ p

ar
tic

le
/c

m3 ]

BZ before expt

Reference: Kim, AM. IND. HYG. ASSOC. J. 52(7):287-296 (1991)

200nm

Nanocomposite
Compounding

• Machine:
Twin Screw Extruder (TSE)

• Materials:
Polymer (5lb) + Nanoalumina (0.10-0.25lb)

• Temperature:
> 200 degree C

• Ventilation used:
Local hood (poorly designed)
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Measuring Location of TSE

Background locations
22 in

Breathing locations
22 in

1st port
Source location
3 in

Introduced Nanoparticles
At source

200nm

SEM of Particles at Source

• Figure: Polycarbonate filter at source (x33,000)

200nm
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CoverCover feederfeeder
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Engineering ControlEngineering Control-- CoverCover
EffectEffect
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Before covering
1st run after covering

2nd run after covering

Outline

• Brief overview of toxicology data

• Routes of exposure for nanoparticles

• Review of exposure data collected at
CHN

• Working safely with nanoparticles



4

Toxics Use Reduction Institute

Best Practices for Working
Safely with Nanoparticles in

University Research
Laboratories

Michael J. Ellenbecker, Sc.D., CIH
Professor and Director

Toxics Use Reduction Institute

Document Outline

1. Introduction
2. Basic Premises
3. Occupational Hygiene Resources

Available to CHN Researchers
4. Routine R&D Laboratory Operations
5. Management of Nanomaterials
6. Management of Nanomaterial Spills
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