
EHS Exchange
October 25, 2016

CSU East Bay, Hayward CA

Ken Smith, CIH CHP RRPT
Executive Director for EH&S

Office of the President Risk Services

Laboratory Personal Protective Equipment (PPE) –
Lessons Learned



THE UNIVERSITY OF CALIFORNIA

INFLUENTIAL SCALE1

HONORS & AWARDS

5 ACADEMIC MEDICAL CENTERS4

STRONG GOVERNANCE AND 
INDEPENDENCE FROM THE STATE 

2
1. Source: Annual Financial Report 2014-15;   2. UC operates and manages Lawrence Berkeley National Laboratory under a contract directly with the Department of Energy (DOE).  The University 

is a member in two separate joint ventures that operate and manage two other DOE laboratories, Los Alamos National Laboratory and Lawrence Livermore National Laboratory.
3. As of October 31,2015;   4. Source: Medical Center Financial Report 2014-15.  

Nobel Prizes – most of any public university 61

National Medals of Science 67

MacArthur Fellows 85

Fulbright Award Recipients 264

Pulitzer Prize Winners 16

Campuses 10

Medical Centers 5

National Laboratories2 3

FTE Students 252,000

Full-time Faculty and Staff3 146,000

Living Alumni 1,700,000

AT A GLANCE

Licensed Beds 3,666

Outpatient Clinic Visits Annually 4,500,000

Inpatient Days Annually 972,000

Major trauma centers 5

President Janet Napolitano directly oversees the 10 
campus chancellors and the director of the Lawrence 
Berkeley National Lab

UC remains constitutionally autonomous and is governed 
by a 26-member Board of Regents





Yale student dies in
chemistry lab accident

CBS News, Apr 2011



Employee Killed in Magnetic Lab Accident 
at FSU

WGJH Oct 21 2015



http://www.sciencemag.org/careers/2016/07/report-uh-lab-explosion-reveals-deep-
systemic-safety-failures



U. of C. researcher dies after 
exposure to plague bacteria

Chicago Tribune, Sept 2009



Danger in School Labs: Accidents 
Haunt Experimental Science

Scientific American, Aug 2010



Texas A&M to pay $1 million fine to end 
ban on biodefense research

Dallas Morning Star, Feb 2009



HIGH-CONTAINMENT LABORATORIES: National Strategy 
for Oversight Is Needed

GAO Congressional Testimony Report, Sept 2009









Photo: http://www.medscape.com/viewarticle/833534

New CDC 
Guidance for 
Ebola PPE 
Calls for No 
Skin in the 
Game



file:///C:/Users/Ken/Dropbox/UCOP/PowerPoints/VCPB Aug 2015/The People v. Professor Harran.mp4
file:///C:/Users/Ken/Dropbox/UCOP/PowerPoints/VCPB Aug 2015/The People v. Professor Harran.mp4


2008 UCLA Case

• PARADIGM SHIFT: Completely reframed university expectations and concerns 
regarding campus safety

• FOR THE FIRST TIME: Both faculty member and a university held accountability 
under criminal legal proceedings

• CRIMINAL CHARGES: Charges of criminal liability in Sheri Sangji’s death

• SETTLEMENT: Agreement reached with Professor Harran after 4 years of criminal 
court proceedings, charges to be dropped if settlement terms met 

• REPUTATIONAL IMPACT: Both to Professor Harran and to UCLA

• COSTS: In excess of $9M paid out by university

• CIVIL CHARGES: Possible civil charges?

• SANGJI FAMILY ADVOCACY: ACS meeting in Boston, Fall 2015



Why PPE?
Elimination

Substitution

Isolation

Engineering 

Administrative

PPE









Stay Protected



Success of an PPE program is dependent on three factors:

1. Fit
2. Fit
3. Fit



So what type of Lab Coat Do you Need?



Campus Logo

Name

Optional Campus 
Embellishment

Dr. Charles Perrin – Professor of Chemistry
50 years of Teaching, Research and Service



Reported Laboratory Safety Incidents at UCLA

 About 100 reported lab accidents per year at UCLA from roughly 10,000 
postdoctoral scholars, graduate students, undergraduate students, and 
staff in research labs.

• (About 7 from Department of Chemistry & Biochemistry)

 17% of lab accidents at UCLA over eight years were Chemical Exposures

 35% of the Chemical Exposures were “splash to body”

• Do lab coats provide adequate protection?



Cotton
Or
Polyester

Flame 
Resistant 
Treated 
Cotton

Flame 
Resistant
Nomex



What is it we want a lab coat to do.

1. Comfortable material to wear

2. Breathable

3. Flame resistant

4. Non-porous for liquids

5. Non-wicking for liquids

6. Chemically resistant

But, more than 100 years after the invention 
of lab coats, they FAIL criteria 4, 5 and 6!









CONCLUSIONSImprovements

• Lab coats made from Milliken ShieldTEC have the comfort and 
breathability of cotton coats.

• They have flame resistance due to the core Nomex fiber.

• They are non-wicking and non-porous for polar liquids such as aqueous 
solutions and organic solvents such as ethanol, DMF, and DMSO.

• They exhibit remarkable chemical resistance due to a proprietary fabric 
treatment that also enables the non-wicking and non-porous 
properties.



Reusable Liner and Single Use Gloves Tested
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REUSABLE LINERS SINGLE USE GLOVES

70-200 Liner 
*available today*

80-813 Liner
*not yet available* 92-675 Nitrile Glove 25-201 NeoTouch

• Main body yarn : 100% Kevlar 
[inherently Flame Resistant 
material]

• Cuff elastic, colored size 
indicator, label: all flammable

• Main Body yarn: Patented 
Ansell Kevlar Blend

• Cuff elastic, colored size 
indicator, label: all inherently FR

• Polychloroprene glove



Nitrile Glove FR Test

92-675 over 80-813

92-675 over 70-200

Sample

Burn time 

after flame 

(sec)

Melting/ 

drips

Burn/Char 

length

Pass / 

Fail

92-675 >45 none consumed Fail

92-675 over 70-

200
45 none consumed Fail

92-675 over 80-

813
>45 none consumed Fail

92-675 >45 none consumed Fail

Exposed to flame, nitrile 

gloves make good 

torches, and the flames 

don’t go out until all

material is consumed
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25-101 NeoTouch FR Test

25-101 over 80-813

25-101 over 70-200

Sample

Burn time 

after flame 

(sec)

Melting/ 

drips

Burn/Char 

length

Pass / 

Fail

25-101 solo 19.2* None 4 Fail

80-813 fingers 0.34 Yes 3 Fail

80-813 folded 0.56 None 2 Pass

70-200 fingers <10** Yes 3 Fail

70-200 folded 0.56 None 2 Pass

Exposed to flame, This glove 

usually self extinguishes, but 

the time varied a bit, and 

small flaming pieces would 

drop off, a definite concern

*  It did self extinguish after 19 seconds

** 2 samples went out in less than 2 seconds, one that self extinguished after 16 seconds
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80-813 Liner FR Test

Folded edge in flame

Overedge in flame

Sample

Burn time 

after flame 

(sec)

Melting/ 

drips

Burn/Char 

length

Pass / 

Fail

Fingers down 0.94 None < 1 inch Pass

Overedge down 0.45 None < 1 inch Pass

Side cuff down 0.64 None < 1 inch Pass

Folded edge 0.55 None < 1 inch Pass
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SU Gloves Underneath 
FR Liners

80-813 over 25-101

80-813 over 92-675

Sample

Burn time 

after flame 

(sec)

Melting

/ drips

Burn/ 

Char 

length

Pass / 

Fail

25-101 under 80-813 fingers 0.88 None <1 inch Pass

25-101 under 80-813 folded 0.72 None <1 Pass

25-101 under 70-200 fingers 0.57 None <1 Pass

25-101 under 70-200 folded 0.49 None <1 Pass

92-675 under 80-813 fingers 0.72 None <1 Pass

92-675 under 70-200 fingers 0.77 none <1 pass

**In all cases, the SU underglove was intact after flame exposure

Picture of 25-101 
underglove & 80-813 

overglove after folded 
glove flame test – visual 

marks only, no burn 
holes 70-200 over 25-101
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The graduate student involved was wearing goggles, 
gloves, and a flame-resistant Nomex lab coat and did 

not sustain any injuries





Implementation Guide

20 recommendations for a 
safety culture drawn from 
top resources

Tools and resources for 
implementation (+ values, 
roles, responsibilities 
resources).



Suggested Core Institutional Values

Safety is everyone’s responsibility.

Good science is safe science.

Safety training & education is critical to research and education.

Safety culture is necessary to implement true risk reduction.

Diversity and flexibility of approaches and methods.
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