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• Published 30 or more papers and six book 
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My Experience in Dose Reconstruction

• Published first “modern era” dose reconstruction.

• Participated on three EPA SAB panels on exposure 
assessment.

• State-of-Art Paper in 2000 is likely the most cited 
one in exposure science.

• Conducted more than 1,000 exposure/risk 
assessments.



Examples of Published Work



My Impressions of The Exposure Side of Talc Litigation

> Four months ago, I thought that the “exposure science” associated with 
consumer use of talc would be perfectly clear.

> In 35 years of being heavily involved in industrial hygiene, exposure science, 
toxicology and risk assessment, I can understand why it’s nearly impossible for 
jurors and judges to understand what’s true and what’s not true regarding these 
cases.

> As we saw in the historical litigation wars surrounding silicone breast implants, 
Agent Orange, hexavalent chromium, and some other chemicals, the scientific 
chaos may need to be resolved through convening science advisory boards or 
through strong Federal Judges who rely on expert panels.



How Far Apart Are The “Experts” In This Litigation?
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Is This Common in Exposure Science?

>In conducting over 1,000 exposure assessments, you rarely see 
greater than 3- to 10-fold differences in estimates of exposure 
among experts. 
– “Rule of 3’s”

>The universe of answers in exposure science is usually very 
narrow. Think about the differences in daily water intake among 
persons, the differences in respiratory rate between individuals, or 
the plausible weight differences among 6-foot tall men. 



Overview

• Ten controversies in talc litigation
• A little about exposure science
• Central themes of exposure assessment
• Risk characterization
• What some plaintiff experts have said 

about exposure to talc



Ten Points of Controversy
(Big Picture)



The 1st Controversy 

• Plaintiff: There has always been
asbestos in cosmetic talc. 
Defendant used imprecise 
detection methods. 

• Defense: FDA, industry, and academia 
have agreed for 40 years; 
there is no detectable 
amount of asbestos in talc by 
various methods (XRD, TEM, 
EDS, SAED; very low LOD). 



• Plaintiff: It is intuitive that the airborne
asbestiform fiber 
concentrations are directly 
related to the bulk content of 
samples.

• Defense: One cannot predict airborne 
asbestiform fiber 
concentrations from bulk data 
alone.

The 2nd Controversy



• Plaintiff: Early peer-reviewed studies 
(1960s-1970s) and some
other documents have 
indicated that asbestos “like” 
fibers were measured in air 
following talc use.

• Defense: High quality peer-reviewed 
studies (post-1980) have never 
definitively detected 
asbestiform fibers in air during 
talc use.

The 3rd Controversy



• Plaintiff: Perhaps hundreds of persons
have developed mesothelioma
due to exposure to cosmetic
talc.

• Defense: Data suggest that there is no 
association between 
mesothelioma and exposure to 
cosmetic talc.

The 4th Controversy



• Plaintiff: Every government authority
says there is “no safe dose” 
for asbestos. Thus, detecting
any amount in a bulk sample
poses a health risk.

• Defense: Even if you measure some
asbestiform fibers using 
extraordinary methods, the 
airborne concentration of 
tremolite asbestos should not 
pose a health risk.  Those 
selected government citations 
were based on policy guidelines 
and not science.

The 5th Controversy



> Plaintiff: Experts claim that 
non-asbestiform fibers 
(i.e., cleavage fragments) 
have virtually the same 
toxicity as asbestos 
fibers. 

> Defense: Experts cite numerous 
studies which show 
virtually no adverse effects 
following exposure to 
cleavage fragments.  OSHA 
seems to share that view.

The 6th Controversy



The 7th Controversy 

>Plaintiff: Experts claim that 
all fibers that meet OSHA
dimensional criteria should 
be considered asbestos.

>Defense: OSHA removed cleavage 
fragments from its 
definition of “asbestos” in 
1992 because of a 
lack of apparent health risk.  



> Plaintiff: Experts rely on Longo 
and Gordon studies, and 
some other 
documents, to support 
their exposure 
assessments. 

> Defense: These sources for
exposure data are often 
seriously methodologically 
flawed.

The 8th Controversy



> Plaintiff: Experts emphasize air 
concentrations (f/cc) involving 3, 5, 
and 10-minute events; even 
suggesting that these concentrations 
exceed the OSHA PEL (an 8-hour 
TWA).

> Defense: To characterize risk or 
causation, academic and 
government scientists always 
focus on cumulative lifetime 
exposures (f/cc-years) for asbestos.  
Short-term samples are nearly 
meaningless for assessing causation.

The 9th Controversy



> Plaintiff: Epidemiology studies of cosmetic 
talc miners/millers are too weak, 
have a small sample size and 
have inadequate latency, to 
prove a lack of disease. 

> Defense: Updated studies (2017-2019) 
which are not deficient in latency 
(e.g. Italy, Norway, Vermont), 
don’t suggest an increased risk 
of mesothelioma even in those 
with talcosis.  

The 10th Controversy



A High Quality Dose Reconstruction Should
Address All Ten Controversies



Dose Reconstruction and/or Exposure Science

• A methodology which is 
credible and reliable; when  
performed correctly by trained 
individuals. 

• Foundation for defining the 
dose-response relationship.



Numerous Established Methods for Exposure Assessment



Exposure Assessment as Scientific Evidence

Considered important and relevant to 
litigation. 

Reference Manual on Scientific Evidence, Third Edition, National 
Research Council of the National Academies (p. 507-508)



Dissecting The Dose Reconstruction



Five Key Exposure Factors
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Exposure Factor 1:  Fibers of Talc in the Bottle (1960-2000)

Longo – Blinkinsop (2019)
[he counts AHERA and 
non-asbestiform fibers]

Burns et al. (2019)

Below L.O.D. for tremolite
fibers (FDA Risk Assessment [Brown, 
1985; Swanson, 1986])

24,000 tremolite, 
actinolite, and/or 
anthophyllite 
fibers/ gram

<0.1% 
asbestiform 
fibers 
(as worst-case)

No detectable 
asbestos (<0.1%) 
using 1970 or 
current methods

Plaintiff

Defense



> Cralley et al. (1968)

> Rohl et al. (1976)

> Pierce et al. (2017)

> Blount (1991)

> Longo and Rigler (2019)

> Fitzgerald et al. (2019)

Be Aware of These 6 Bulk Sampling Studies



Exposure Factor 2:   Air Conc of Asbestiform Fibers after Consumer Use

Gordon et al. (2014)
Longo Exposure Studies (2017-2019)

Dement et al. (1972)
Russell et al. (1979)
Aylott et al. (1979)
Moon et al. (2011)

FDA Risk Assessment (Brown, 1985; 
Swanson, 1986)

Up to 6.0 f/cc

Up to 0.023 f/cc 
(assuming 
hypothetical 
asbestos content  
of 0.1%)

0.005 f/cc
(same as Defense)

Plaintiff

Defense



> Aylott et al. (1979)
> Russell et al. (1979)
> FDA Risk Assessment 

(mid-1980s)
> Moon et al. (2011)
> Gordon et al. (2014)
> Anderson et al. (2017)
> Longo et al. (2017)
> Longo et al. (2019)
> Burns et al. (2019)

Be Aware of These Other Exposure Studies



Exposure Factor 3:  Duration and Frequency of Powdering (Showering)

EPA Exposure factor handbook

1-2 times/day for up to 3 minutes  
(typically)

1 time/day for 1 minute 
(typically)

Plaintiff

Defense

1.3 times/day; 
unstated duration



Exposure Factor 4:  Duration and Frequency of Diaper Changes Per Day

10-15 times/day

5 times/day (range 3-12)

5 times/day

Plaintiff

Defense

EPA Exposure factor handbook



Exposure Factor 5:  Quantity of Air Inhaled Per Day (Best Estimate)

Unclear

15 m3/day

15 m3/day

Plaintiff

Defense

EPA Exposure factor handbook



Characterizing Cumulative Lifetime Dose

Egilman (Ingham Trial)
Dr. Moline (Shulman Report)

Showering = 0.23 – 1.0 f/cc-yr
Diapering = 0.0174 f/cc-yr

Showering = 0.00007 f/cc-yr
Diapering = 0.000009 f/cc-yr

Diapering = 0.00004 f/cc-yr FDA Risk Assessment (Brown, 
1985; Swanson, 1986)

Burns et al. (2019)

Plaintiff

Defense



Risk Characterization (US Background Exposure; decade dependent) 

0.000001 f/cc (rural) to
0.00001 f/cc (urban) [PCM]

0.0004 f/cc (rural) to 
0.001 f/cc (urban) [PCM]

0.00000001 (rural) to 
0.0001 f/cc (urban) [PCM]

Moline (2018)

Abelmann et al. (2015)

ATSDR (2001) 

Plaintiff

Defense

Government



Dose Comparisons for A Hypothetical Individual (f/cc-years)

Cumulative Exposure (f/cc-years)

R
es

po
ns

e

Typical plaintiff’s 
cumulative 
exposure: 
0.00032

60 years at 
ambient: 

0.056

Tremolite 
NOAEL:  

0.5 to 2.6



Cumulative Exposure to Fibers due to Talc vs. Background
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Some Select Testimony by Plaintiffs Experts



Plaintiff Expert Testimony Regarding Exposure to Talc

• David Egilman, MD, MPH

• Ingham Case, St. Louis, MO (June 14, 2018)

• He has never conducted original exposure 
research with talc or asbestos and is not an 
industrial hygienist.



Nearly Direct Quotes (Ingham, pages 2072-2085)

Q: What is the exposure of Ms. Zachiesche?

A: We have 1.9 f/cc during body dusting.

Q: And this is about 7,374,460,000 Johnson & Johnson asbestos                       
fibers?

A: Yes.



Another Exchange (Ingham, page 2076) (Not Verbatim)

Q: And then the total exposure time during body dusting, six     
minutes. Where did that come from?

A: That came from a paper by Anderson.

Q: So, when you combine duration of exposure with concentration 
and number of days used in a lifetime you get 1.01 f/cc-years?

A: Yes.



Another Exchange (Ingham, page 2079) (A Quote)

Q: And then last but not least, Ms. Cecilia Martinez. Did you use for 
her body dusting the same basic calculation sourcing; including 
her own personal history which you took?

A: Yes.

Q: And were you able to calculate 39,636,080,000 fibers?
A: Yes.

Note:  I assumed this figure to be the number of fibers inhaled during powdering.



Another Exchange (Ingham, page 2081) (A Quote)

Q: “Everything else for Ms. Oxford is consistent with the other sources 
you used, including down to potty training in a year?”

A: “Yes.”

Q: “You get another 5,409,300,000, correct?
A: “Correct.”

Note:  I assumed this figure to be the number of fibers inhaled during powdering.



More on Risk Assessment (Ingham, page 2084; not verbatum)

Q: So what we asked you to do is calculate whether or not the risk 
of having cancer was increased by a factor of at least two or 
more for these women at issue in this case; is that right?

A: Yes

Q: So in terms of their exposure, it’s greater than twice the risk?
A: Greater than twice the baseline risk, which is 11.4 per 100,000 

over the population.



What is Wrong With This Picture?

• Industrial hygienists and 
toxicologists don’t characterize 
exposure by the number of total 
fibers inhaled.

• One needs to specify fiber 
length, aspect ratio, and, for 
tremolite, whether it is a 
cleavage fragment.



There’s More!

• Not once in the toxicology literature is 
there a discussion of AHERA fibers 
related to mesothelioma risk.

• Five consensus committees have 
said fibers smaller than 5.0 um are 
not carcinogenic.

• Not once, in over 300 published 
papers does any scientist talk about 
the presence of “billions and billions” 
of fibers. Why?  Because it is 
meaningless!



Plaintiff Expert Testimony Regarding Exposure to Talc

• Jackie Moline, M.D.
• Blinkinsop case, Los Angeles, CA 

(March 13, 2019)
• Has not conducted original exposure 

research with talc or asbestos and is 
not an industrial hygienist.

• Nevertheless, numerous exposure 
opinions have been offered.



Moline’s Views on Airborne Talc Concentrations

• Internal corporate studies found concentrations of 1.9 f/cc in air 
during powdering.

• Longo found 2.57 f/cc.

• Johnson and Johnson found 4.5 f/cc during diapering 

Note:   These figures don’t account for the tremolite habit.



Final Moline Opinion (Page 18 of Testimony)

• She said “…These findings are consistent and they leave 
me to be able to conclude on a more probable basis, to a 
reasonable degree of medical certainty, that Mr. Blinkinsop 
had exposures to asbestos from these products”.

• Note:   I do not understand why the imprimatur of a medical opinion should be 
applied to an exposure analysis.   



Moline in Blinkinsop case (2019) [Not Verbatim]

Question: After assuming a number of exposure factors that I have provided, 
what is your opinion about whether those doses would be a substantial 
contributing factor for causing his mesothelioma?

Answer: “That his use of these products would increase his risk of developing 
mesothelioma.”



Moline in Blinkinsop case (2019)

Question: “Is that the amount above background, 450,000 times 
background, an exposure would be to an adult using 
Johnson’s baby powder based on their numbers.” 
[associated with showering]

Answer: “Compared to background, yes.”

Note:  No distinction is made between air concentration and cumulative exposure. 



Question: “And if we assume the same for diapering, 0.16 f/cc.  So if we do 0.16 
f/cc divided by 0.00001, that’s 16,000 times above background.  Is that 
true?”

Answer: “Yes.”

Question: “Now, is something that’s 16,000 times above background, is that a 
substantial exposure in your opinion?”

Answer: “Yes.”

Moline in Blinkinsop case (2019)



Moline on Cleavage Fragment Toxicity (Crudge case) (page 98)

Question: “Do you have the opinion that the mineral in a non-asbestiform form is 
capable of causing mesothelioma?”

Answer: “I need to understand what you’re saying is a non-asbestiform form in 
order to answer your question. And what type of definition are you 
asking me?”

Question: “One that has a habit other than asbestiform habit.” 

Answer: “I don’t understand what you mean with respect to ‘habit.’ ‘Habit’ is not 
a term that we would describe in medicine apart from smoking or 
drinking.”



> Mossman (2008)

> Roggli and Green (2019)

Lack of Evidence of Toxicity of Cleavage Fragments

“a significant proportion of non-commercial 
amphiboles (tremolite, actinolite, or anthophyllite) 
that meet the criteria of length greater than 5 µm 
and 3:1 aspect ratio with roughly parallel sides 
may nonetheless be cleavage fragments with 

little or no pathogenic effects” 
(Roggli and Green)



Where do I Land on Exposure

• There is agreement between government reports and published 
exposure assessments (Burns et al., 2019) that lifetime dose from 
talc of asbestiform or non-asbestiform fibers is around:

q Showering = 0.00007 f/cc-yr
q Diapering = 0.000009 f/cc-yr

• I believe the weight of evidence is that Burns’ estimates are 
generally accurate for a large number of citizens, and are very 
close to doses due to airborne background over a lifetime (1960-
2000). 



How to get a jury to 
recognize the truth is 
above my pay grade!



Thank you
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