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Title: Microplastic Misinformation in the Meme Age: Flawed Studies, Zombie Facts and What Can Be 

Done

Abstract: Most have heard we consume 5 grams of plastic per week. That is the reported weight of 

plastic hiding in our food as microplastics. Many may have seen the reporting showing a credit card, 

weighing about 5 grams, between two chopsticks. I saw that image and immediately had my doubts. 

Planting the picture that each bite contained a credit card’s worth of plastic was intentionally 

misleading. A little digging showed how misleading it is. Actual consumption is about a million times 

lower. I’ll examine where the error occurred, how it spread and how subsequent measurements in 

peer-reviewed papers failed to change the perception. Science is supposed to be self-correcting. It is a 

foundational assumption. Testing, replication, and new evidence are supposed to correct errors. Truth 

is supposed to vanquish erroneous conclusions. There is ample evidence the system is broken. The 

pace of publication is increasing while the pace of correction is slowing. Even when major errors are 

present and when multiple analyses confirm the error, the incorrect results continue to live on as 

zombie facts. Getting a paper corrected is a challenge. Getting public perception corrected is nearly 

impossible.



A widely reported fact about microplastic consumption is 

wrong.

Correction in the scientific literature is slow to correct 

public perception and the scientific literature.

Plastic particles are everywhere.



before I jump in, I’m going to tell you the story 

of how I got interested in microplastcis.

types of stories:

tragedies

comedies

fantasy

allegory – teach something

cautionary tale

epic

legend

monomyth – story of herosim



~31 years ~5 years



visible light

These are syenite, likely from near Marathon, ON. 

They contain sodalite with some sulfide content. 

Transported by glaciers, I find them in Michigan, 

at night.



UV light
(365 nm filtered)





visible light 

filter

The filter is important. It gets rid of stray visible 

light making fluorescence much easier to see.



visible light



manipulated image



1ST CURVE IN THE ROAD: WHAT ARE THE BLUE FLECKS?



visible light UV light



UV light
(365 nm filtered)



OBX BEACH SAND

Visible



OBX BEACH SAND

UV light
(365 nm filtered)



OBX BEACH SAND

Overlay



ISLE ROYALE WATER – VISIBLE TO UV



visible light

COTTON BALLS



UV light
(365 nm filtered)

water only water with a 

couple of drops 

of laundry 

detergent

COTTON BALLS – OPTICAL BRIGHTENERS



OPTICAL BRIGHTENERS

The image depicts a hand gesture accompanied by a list of words related to water management, property, and waste, illustrating a 
presentation or educational material.

AI-generated content may be incorrect.



visible light

PET



UV light
(365 nm filtered)

PET – OPTICAL BRIGHTENERS



UV light 

filter



2ND  CURVE IN THE ROAD: MICROPLASTICS LAB FOR STUDENTS?



https://www.cmich.edu/academics/colleges/college-science-engineering/centers/cmu-biological-station/h2o-q-in-the-classroom



high quality data is difficult!



3RD  CURVE IN THE ROAD: WHAT AM I SEEING?



visible light





https://www.textileschool.com/330/microscopic-appearance-of-fibres/

PARTICLE IDENTIFICATION





4TH   CURVE IN THE ROAD: LEARNING TO MAKE MICROPLASTICS





RAYLEIGH SCATTERING



5TH   CURVE IN THE ROAD: BOTTLED WATER (RIGHTING A WRONG)



wwfint.awsassets.panda.org/downloads/plastic_ingestion_web_spreads.pdf

A new study by the

          University of Newcastle, 

Australia suggests that an 

average person could be 

ingesting approximately 5 grams 

of plastic every week. The 

equivalent of a credit card’s 

worth of microplastics. This 

summary report highlights the 

key ways plastic gets into our 

body, and what we can 

do about it. 

wwfint.awsassets.panda.org/downloads/plastic_ingestion_web_spreads.pdf


wwf.panda.org/wwf_news/?348337/Revealed-plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week

wwf.panda.org/wwf_news/?348337/Revealed-plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week


THE GREAT PACIFIC GARBAGE PATCH

Caption:

A Part of the Great 

Pacific Garbage Patch
http://b.parsons.edu/~pany468/parsons/political_website/source2/index.html





THE GREAT PACIFIC GARBAGE PATCH

Caption:

A Part of the Great Pacific 

Garbage Patch

Article text:

“these patches are almost 

entirely made up of tiny 

bits of plastic, called 

microplastics.”

http://b.parsons.edu/~pany468/parsons/political_website/source2/index.html

Hills in background: 

Honduras



GREENPEACE’S ARCTIC SUNRISE IN THE GREAT PACIFIC GARBAGE PATCH

https://www.youtube.com/watch?v=DcpEcngTrOQ

"Right now, we're entering a highly concentrated area of the Great Pacific 

Garbage Patch."



www.newcastle.edu.au/newsroom/featured/plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week

http://www.newcastle.edu.au/newsroom/featured/plastic-ingestion-by-people-could-be-equating-to-a-credit-card-a-week


www.reuters.com/article/us-environment-plastic/you-may-be-eating-a-credit-cards-worth-of-plastic-each-week-study-idUSKCN1TD009/



www.cnn.com/2019/06/11/health/microplastics-ingestion-wwf-study-scn-intl/index.html

http://www.cnn.com/2019/06/11/health/microplastics-ingestion-wwf-study-scn-intl/index.html


per week

whole card = 5 g



per day

1/7 card = 710 mg



per meal

1/21 card = 240 mg



2.5 mg average particle to reach 5 grams.

wwfint.awsassets.panda.org/downloads/plastic_ingestion_web_spreads.pdf


humans may

    ingest 0.1-5 g 

of microplastics 

weekly through 

various 

exposure 

pathways

https://doi.org/10.1016/j.jhazmat.2020.124004

https://doi.org/10.1016/j.jhazmat.2020.124004


https://doi.org/10.1016/j.jhazmat.2020.124004

https://doi.org/10.1016/j.jhazmat.2020.124004


0.1 g

0.02 credit cards worth

5 g

one model another model



wwfint.awsassets.panda.org/downloads/plastic_ingestion_web_spreads.pdf

• got diameter wrong
• weight even more wrong

• reported as if statistical when 

actually different models

ERRORS

an average person could 

be ingesting approximately 5 

grams of plastic every 

week. 



https://doi.org/10.1016/j.jhazmat.2020.124004

3 mg/particle

For PET, 1.6 mm 

diameter particle

https://doi.org/10.1016/j.jhazmat.2020.124004


Calculated 

~4.5 g/ 7L

~0.6 g/L 

Observable

1769 particles/ 7L

253 particles/L

~1.5 mm diameter PET sphere



Average 2.5 mg particles.

Plastic microparticles, 

0.65 grams consisting of 

523 particles, in a liter of 

water equaling the 

concentration in order to 

ingest 5 grams per week. 

Such a high 

concentration is easily 

seen both in water and 

upon drying. The particles 

are cut from 1.5 mm 

plastic monofilament.





https://doi.org/10.1016/j.jhazmat.2020.124004

https://doi.org/10.1016/j.jhazmat.2020.124004


0.1 g

0.02 credit cards worth

5 g

one model another model



wwfint.awsassets.panda.org/downloads/plastic_ingestion_web_spreads.pdf

an average person could 

be ingesting approximately 5 

grams of plastic every 

week. 



883 particles per

person per day

583 ng/person/day

https://pubs.acs.org/doi/full/10.1021/acs.est.0c07384

https://pubs.acs.org/doi/full/10.1021/acs.est.0c07384


https://pubs.acs.org/doi/full/10.1021/acs.est.0c07384

https://pubs.acs.org/doi/full/10.1021/acs.est.0c07384


Bert Koelmans makes 

point that a week’s 

ingestion is like a grain of 

salt between chopsticks – 

mere micrograms.



https://link.springer.com/article/10.1007/s12403-022-00470-8

Translated into 

more imaginable 

numbers, on average 

we ingest five grams of 

MPs per week per 

person (roughly 

corresponding to the 

mass of a credit card).

https://link.springer.com/article/10.1007/s12403-022-00470-8


www.meduniwien.ac.at/web/en/ueber-uns/news/default-0f889c8985-1/gesundheitsrisiko-durch-mikro-und-nanoplastik-in-lebensmitteln/

Five grams 

of plastic particles 

on average enter 

the human 

gastrointestinal 

tract per person 

per week

https://www.meduniwien.ac.at/web/en/ueber-uns/news/default-0f889c8985-1/gesundheitsrisiko-durch-mikro-und-nanoplastik-in-lebensmitteln/


www.sciencedaily.com/releases/2022/03/220324130253.htm

Five grams 

of plastic particles 

on average enter 

the human 

gastrointestinal 

tract per person 

per week

http://www.sciencedaily.com/releases/2022/03/220324130253.htm


nypost.com/2022/03/30/youre-eating-a-credit-cards-worth-of-plastic-a-week-and-its-killing-your-gut/

https://nypost.com/2022/03/30/youre-eating-a-credit-cards-worth-of-plastic-a-week-and-its-killing-your-gut/


www.newsweek.com/junk-food-tainted-water-people-ingest-credit-card-worth-nanoplastics-weekly-study-says-1693970

https://www.newsweek.com/junk-food-tainted-water-people-ingest-credit-card-worth-nanoplastics-weekly-study-says-1693970


www.tastingtable.com/1062298/you-probably-eat-a-credit-cards-worth-of-plastic-every-week/

https://www.tastingtable.com/1062298/you-probably-eat-a-credit-cards-worth-of-plastic-every-week/


a human eats 

a credit card 

worth of MPs not 

every week but 

every 23 

thousand years. 

https://www.sciencedirect.com/science/article/pii/S2666911022000247?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S2666911022000247?via%3Dihub


Senathirajah and 

Palanisami (2019) 

estimated that on 

average, humans 

may consume 5 g of 

MPs per week 

https://www.sciencedirect.com/science/article/pii/B9780323960021000067?via%3Dihub#abs0001


A recent study 

estimated that we 

could be ingesting 

cumulatively 0.1 to 

5 g of microplastics 

a week

https://pubs.acs.org/doi/abs/10.1021/acsestwater.3c00206

https://pubs.acs.org/doi/abs/10.1021/acsestwater.3c00206


Plastic particles up 

to the weight of a 

credit card (approx. 

5 grams) enter the 

gastrointestinal 

tract every week. 

medicalxpress.com/news/2024-03-micro-nanoplastics-body-cancer-cell.html



Does it matter that 5 grams per 

week is wrong?



https://doi.org/10.1016/j.jhazmat.2020.124004

https://doi.org/10.1016/j.jhazmat.2020.124004


https://www.youtube.com/watch?v=fhaURS9U04s

Streamed live on Apr 28, 2022 

California Attorney General Rob Bonta makes a major announcement on the California Department of 

Justice’s efforts to protect the environment from plastic pollution.

https://www.youtube.com/watch?v=fhaURS9U04s


The World Wildlife 

Fund reported that 

adults consume 

more than 5 g of 

plastic each week 

on average. 

doi.org/10.1016/j.jhazmat.2024.133631



the average person 

could be ingesting a 

credit card worth of 

plastics, 

approximately five 

grams every week. 

www.undp.org/blog/why-undp-tackling-developmental-dimensions-plastic-pollution



https://yourplasticdiet.org/

https://yourplasticdiet.org/
https://yourplasticdiet.org/


www.rdworldonline.com/microplastics-are-bad-but-ignoring-science-is-worse/



6TH  CURVE IN THE ROAD: REMOVAL OF NANO AND MICROPLASTICS



LAB INVESTIGATIONS

micro
Typewriter
https://mjphd.net/sc/sc.php?003

https://mjphd.net/sc/sc.php?003






COMMERCIAL BOTTLED WATER



imaged under UV light (365 nm)

FROM COMMERCIAL BOTTLED WATER



PATENT-PENDING METHOD TO REMOVE MICRO AND NANOPARTICLES



7TH   CURVE IN THE ROAD: CLASSROOM MICROPLASTICS LAB







UV light 

filter



visible light UV light
(365 nm filtered)



Visible

OBX OCEAN WATER



UV light
(365 nm filtered)

Visible

OBX OCEAN WATER



UV light
(365 nm filtered)

Overlay

OBX OCEAN WATER



8TH   CURVE IN THE ROAD: PATENT APPLICATION







9TH   CURVE IN THE ROAD: MORE QUIXOTIC QUESTS



Picasso, 1955



testing 

uncovered high levels of 

cancer-causing, 

hormone-disrupting 

flame retardants 

chemicals in a variety of 

household products 

made with black 

plastics….. Toxic flame 

retardant chemicals 

were found in 85% of 

analyzed products



• flame retardants are 

used in engineering 

plastics for safety 

• they will enter the 

recycle stream 

• in human-touch 

applications, these 

materials are viewed as 

safe

FR IN DURABLE GOODS

source: midjourney.com



• measure concentration present in 

objects

• use correlation to estimate exposures

• compare exposure to some “safe” level, 

such as EPA reference dose

RISK OF EXPOSURE TO BROMINATED FLAME RETARDANTS



203 total items: 30 hair accessories, 28 food service, 36 toys, 109 kitchen items



• BDE-209, one of the earliest 

banned flame retardants, 

became a focus

RISK OF EXPOSURE TO BROMINATED FLAME RETARDANTS

BDE-209

BDE-209 – decabromoether - commercialised in the 1970s. Now recognised 

as a hazardous and persistent pollutant under 2017 Stockholm Convention on 

Persistent Organic Pollutants meaning that treaty members must eliminate its 

production and use. 



XRF analysis
retain only top 20 highest Br levels



Compound-sensitive LC-

MS method used to 

analyze compositions and 

concentrations present in 

20 of the 203 items in the 

collected cohort, only 

those with highest Br 

levels measured by XRF.



85%



BDE-209

reported median value of 

34.7g/day for kitchen items

concluded too close to 

42g/day EPA reference dose

correction 1 : 420 mg/day



BDE-209

showing BDE-209 in ug/day

reported median value of 

34.7g/day

actual median 4.1 g/day

reference dose is 420 g/day

average is 16 g/day (24 

ignoring BDL)



BDE-209

34.7g/day is actually the 

average of all 20 measured 

samples with BDLs entered as 

zero

showing BDE-209 in ug/day



It Gets Worse



concentration exposurecorrelation

correlation from Kuang et al. 

for immersion in hot oil for 15 minutes

conclude simple touching creates no exposure

CORRIGENDUM 2

Kuang J, Abdallah MA, Harrad S. Brominated flame retardants in black plastic kitchen utensils: Concentrations and human exposure implications. Science of The Total 

Environment. 2018 Jan 1;610:1138-46.  doi.org/10.1016/j.scitotenv.2017.08.173.

f(C) = E

E  C



In Corrigendum 2, state they 

only sampled handles.

The KitchenAid spatula shown in 

the paper has a nylon blade and 

ABS handle.

average exposure ~0

ABS

nylon



ELSEVIER GUIDELINES FOR RETRACTION

• They have clear evidence that the findings are unreliable, either as a result of 

major error (e.g., miscalculation or experimental error), or as a result of 

fabrication (e.g., of data) or falsification (e.g., image manipulation).
• It constitutes plagiarism.

• The findings have previously been published elsewhere and the authors have failed to provide proper attribution to 

previous sources or disclosure to the editor, permission to republish, or justification (i.e. redundant publication).

• It contains material or data that the authors were not authorised to publish.

• Copyright has been infringed or there is some other serious legal issue (e.g., libel, breach of privacy). 

• It reports unethical research and/or breaches Elsevier’s publishing ethics policies regarding the conduct of research 

involving human participants and/or animals.

• There is evidence of compromised peer-review or systematic manipulation of the editorial process.

• There is evidence or material concerns of authorship being sold.

• There is evidence of citation manipulation.

• The author(s) failed to disclose a major competing interest (a conflict of interest) that, in the view of the editor, would 

have materially affected interpretations of the work or recommendations by editors and/or peer reviewers.

• There is evidence of any other breach of the journal's publishing policies and the editor has therefore lost confidence in 

the validity or integrity of the article.



not indexed by Google or Bing



https://www.rdworldonline.com/pull-those-plastic-spatulas-out-of-the-trash/



paywalled

paywalled







10TH   CURVE IN THE ROAD: ?



A widely reported fact about microplastic consumption is 

wrong.

Correction in the scientific literature is slow to correct 

public perception and the scientific literature.

Plastic particles are everywhere.



MJPHD.net
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