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So here are our questions…

How did we get into this predicament?

What do we know about human health 

risks of plastic?

Is there a path forward?



Better living through chemistry



Hormones guide gene expression EDCs hack the system

What nobody really knew



The monomer

Additives to plastic

Non-intentionally added substances (NIAS)

Adsorption and absorption 

What makes plastic toxic?
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50% decline in human sperm count over 

5 decades in western countries

No sign of it slowing down

Faster declines now reported from China



1. Exposure to EDCs is ubiquitous

2. Low doses matter a lot

3. Events in the womb don’t stay in the womb

Revolution in science

4. Testing methods are deeply flawed
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1. Linked to many health outcomes

2. Incredibly persistent

3. Widespread exposure

PFAS

4. Most recent safe estimate: 0.1 ppt
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High baseline toxicity was detected in all 

“bioplastics” made of polylactic acid (PLA).



Painful realizations

Most chemicals haven’t been tested

Core assumptions are wrong

Analyses manipulated to hide problems

The tests used are flawed and outdated



Profoundly flawed assumptions

The Paracelsus problem

The cocktail effect



Epiphany



Are ‘low doses’ really low?

What’s a part per billion?

How many molecules?

I began to have questions…

2.65 trillion



Same strain of mice
Same caloric intake
Same activity levels 

Newbold et al. 2005, 2007

1 part per billion



Same strain of mice
Same caloric intake
Same activity levels 

Newbold et al. 2005, 2007

1 part per billion What about 1000 ppb?



NON-MONOTONICITY OF 
TAMOXIFEN

Welshons, in Vandenberg et al. 2012
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Profoundly flawed assumptions

The Paracelsus problem

The cocktail effect



What’s the first thing your doctor does before 

giving you a prescription?

But what question does regulatory toxicology 

never answer?



Global plastic 
production
millions of tonnes





A new

day?

Redesign

Reform Recharge





http://bit.ly/plasticene


