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Shenanigans





My science lab







Primary microplastics

Secondary microplastics



Prata, Joana Correia, et al. "Environmental exposure to microplastics: An overview on possible human health effects." Science of the 
Total Environment 702 (2020): 134455.

*Up to 1 million times relative 
to surrounding environmental 

concentrations

*Menéndez-Pedriza, Albert, and Joaquim Jaumot. "Interaction of Environmental Pollutants with Microplastics: A Critical Review of 
Sorption Factors, Bioaccumulation and Ecotoxicological Effects." Toxics 8.2 (2020): 40.

As a pollutant



mith, Madeleine, et al. "Microplastics in seafood and the implications for human health." Current environmental health reports 5 (2018): 375-386.



Do 
plastics 
harm 
humans?





Carbery, Maddison, Wayne O'Connor, and Thavamani Palanisami. "Trophic transfer of microplastics and mixed contaminants in the marine food web and implications for 
human health." Environment international 115 (2018): 400-409.



50 µm

M
ic

ro
pl

as
tic

N
an

op
la

st
ic

5,000 µm

0.5 µm

Flow
 Cytom

etry
Ram

an Spectroscopy

1 µm

(200 - 500 µm)

(0.05 - 1 µm)

(0.06 - 0.18 µm)anivannan, Bhagyashree, et al. "Assessment of persistent, bioaccumulative and toxic organic environmental pollutants in liver and adipose tissue of 
lzheimer’s disease patients and age-matched controls." Current Alzheimer Research 16.11 (2019): 1039-1049.



Ulcerative Colitis
Crohn's Disease

Cancer



Microplastics and human health
• Rodent and placenta blood movement models: 

• Movement from maternal lungs to placenta and fetal organs (<20 
nm)

• Transfer through maternal vasculature and across uterine artery
• Accumulation and transplacental passage of particles up 300 nm 

• Human studies
• Ragusa et al: n=6 placenta, 12 particles 5-10 um in 4 samples; 

Raman
• Braun et al: n=2, particles size > 50 um; fTIR Zhu et al: n=17, 

particle size 20-300 um by laser direct infrared



Microplastics and human health

Quantify and characterize microplastic particles and fragments in placenta 
tissue collected from clinical samples and create a database of potential 

contaminants present during sample collection and processing. 

Aim 1



Aim 1



Microplastics and human health

• Prospective birth cohort
• Ongoing enrollment beginning in 2016
• N ~ 3000 enrolled
• NYU affiliate hospitals in Manhattan & Brooklyn
• Eligibility: 18 or older, <18 weeks gestation, pregnancy not medically 

threatened, planning to deliver study hospital

NYU Children’s Health & Environment Study (CHES)



Microplastics and human health

Identify sociodemographic, dietary, behavioral and other lifestyle factors that 
predict exposure to microplastic particles and fragments during pregnancy.

Aim 2

• Age
• Race/ethnicity (culturally-driven variation in diet, 

personal care product use and other lifestyle 
factors)

• Socioeconomic position (income, education, 
insurance)

• Diet: drinking water type & source, honey, sugar, 
fish & seafood, dairy products, hot tea, packaged 

foods. 
• Frequency of take-out food

• BMI
• Smoking & vaping 

• Vitamin, supplement, medication use 

• Plastic dental devices (braces, invisible braces, 
retainers, mouthguards, recent fillings/crowns)

• Masks due to Covid-19
• Implantable medical devices (artificial joints, breast 

implants)
• Drug delivery systems (insulin pumps)
• Leave on cosmetics (BB creams, sunscreens)
• Salt and spices 
• Air concentrations! 



Microplastics and human health

Characterize patterns of joint exposure to microplastics measured in placenta 
tissue and bisphenol and phthalate additives measured in maternal urine 

during pregnancy (n=100)

Aim 3

• Plastic additives used to enhance properties of products (strength/flexibility) 
• Polycarbonate plastics, thermal papers, epoxy resins, food packaging, PVC flooring, 

medical devices, pharmaceuticals, perfumes, lotions, cosmetics, etc. 
• Leach from products
• Endocrine disrupting properties
• Ubiquitous human exposure 
• MPs may be vector for bisphenol/phthalate exposure or could have 

cumulative/synergistic toxicity
• In CHES: maternal urinary bisphenol and phthalates measured during pregnancy by 

HPLC-MS/MS



Microplastics and human health
Future directions

Other environmental media relevant to 
human exposure: 

• Baby formula heated in plastic 
bottles

• Breast milk pumped through 
plastic tubing

• Pacifiers 
• Recent reports suggest plastic 

baby bottles can release over 16 
million plastic particles per liter 
of formula with unknown 
consequences for the infant  

• Many studies of aquatic and murine species have 
linked plastic particles with reduced prenatal 
growth and placental vascular lesions

• No large human studies of microplastics and these 
endpoints

• NYU collects data on: 
• Fetal biometry: head circumference, 

abdominal circumference, femur length, 
biparietal diameter, EFW

• Birth anthropometrics: head circumference, 
length, weight

• Birthweight/placental weight ratio 
(BWPW): indicator of placenta ability to 
maintain adequate nutrient supply to the fetus. 
Relatively small placentas associated with fetal 
growth restriction

• Chorionic vascular “fit”: measure of the 
chorionic plate and vessels that indicates 
functionally compromised placentas. "Fit" 
defined as the ratio of the area of the vascular 
to the full chorionic surface area. 



Microplastics and human health

• UC and CD are chronic inflammatory diseases of the intestine which are considered 
autoimmune, but the etiology remains uncertain.

• May not be that MPs are the primary causative agent of these diseases 
but may have a role modifying influence on severity and persistence of 
disease. 

• MPs may exert a proinflammatory effect in both diseases.
• Will investigate if there might be an association to explore the nature of how MPs 

influence the CD and UC.
• Inflammation in these diseases, which cell types might be involved and potential 

pathways of how microplastics may be involved in the pathophysiology of these 
diseases will be studied.



Microplastics and human health

• Will obtain intestinal samples from 3 different subgroups of 
patients: ulcerative colitis (UC), Crohn’s disease (CD), and 
diverticular disease (DD) (n=60 total since exploratory)

• Includes patients with cancer as well



How did 
we get 
here?



Geyer, Roland, Jenna R. Jambeck, and Kara Lavender Law. "Production, use, and fate of all plastics ever made." Science advances 3.7 (2017): e1700782.







In the headlines





Laundry and dish detergent pods



PVA work continues





PVA work continues



Ban, recycle, or 
replace.

What’s the 
solution?



“We need 
plastics, 
we don‘t 
need toxins 
or waste”



It’s complicated!

…and that’s okay

Three things that I’m 
excited about

1. Above ground mining

2. Materials science

3. Proper recycling
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Questions?
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