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Human Consumption of Microplastics

Kieran D. LOX o G ll’th A. Covernton ' Haile L. Davies ' ohn E. Dower ' Francis Juanes '
md S’ll"lh E. Dle’lQ"Jr"
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individuals who meet their recommended water intake through only bottled sources
may be ingesting an additional 90000 microplastics annually, compared to 4000
microplastics for those who consume only tap water. These estimates are subject to

&, Cite This: Environ. Sd. Technol. 2019, 53, 7068—-7074
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Rapid single-particle chemical imaging of nanoplastics by SRS
microscopy

Naixin Qian®{2, Xin Gao® {2, Xiaoqi Lang®, Huiping Deng®, Teodora Maria Bratu®, Qixuan Chen*, Phoebe Stapleton® {2, Beizhan Yan®"

Plastics are now omnipresent in our daily lives. The existence of microplastics (1 pm

to 5 mm in length) and possibly even nanoplastics (<1 pm) has recently raised health

concerns. In particular, nanoplastics are believed to be more toxic since their smaller

size renders them much more amenable, compared to microplastics, to enter the human

body. However, detecting nanoplastics imposes tremendous analytical challenges on hath

the nano-level sensitivity and the plastic-identifying specificity, leading to a know! ~N W I\ 7—: I\ ) L1 2& ':
gap in this mysterious nanoworld surrounding us. To address these challenge:
developed a hyperspectral stimulated Raman scattering (SRS) imaging platform 12 5 ﬂﬂ )]

an automated plastic identification algorithm that allows micro-nano plastic analy o — s
the single-particle level with high chemical specificity and throughput. We first vali j_ /2 A F v 7 75\
the sensitivity enhancement of the narrow band of SRS to enable high-speed single

nanoplastic detection below 100 nm. We then devised a data-driven spectral matching

algorithm to address spectral identification challenges imposed by sensitive narrow-band

hyperspectral imaging and achieve robust determination of common plastic polymers.

With the established technique, we studied the micro-nano plastics from bottled water

as a model system. We successfully detected and identified nanoplastics from major

plastic types. Micro-nano plastics concentrations were estimated to be about 2.4 + 1.3

X 10° particles per liter of bottled water, about 90% of which are nanoplastics. This

is orders of magnitude more than the microplastic abundance reported previously in

bottled water. High-throughput single-particle counting revealed extraordinary particle

heterogeneity and nonorthogonality between plastic composition and morphologies;

the resulting multidimensional profiling sheds light on the science of nanoplastics.
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Assessing the Release of Microplastics and Nanoplastics from Plastic
Containers and Reusable Food Pouches: Implications for Human

Health

Kazi Albab Hussain, Svetlana Romanova, Ilhami Okur, Dong Zhang, Jesse Kuebler, Xi Huang,
Bing Wang, Lucia Fernandez-Ballester, Yongfeng Lu, Mathias Schubert, and Yusong Li*

Cite This: https://doi.org/10.1021/acs.est.3c01942 I: I Read Online
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Microplastics in the human body

Hair
3.5 MP/individual/day
(95)

Saliva
0.33 MP/individual/day
(95)

Sputum
1.86-9.78 MP/ml
(96)

Inhalation

Microplastics can become
girborme from the wear and tear of
plastic items and symthetic
textiles, leading to inhalstion

(91)

Dictary Intake =
Microplastics are found in seafood,

sall, besr, honey, and both tap and -
bottled wates, among other food
and beverage peoducts (87, 91)

Lung
Blood 0.6920.8 MP/g
1.6 pg/ml (105)
(99)

Bronchoalveolar lavage fluid
Breast milk 0.0918 £ 0.0245 MP/ml
20.2 MP/g (104)
(101)
Liver - Spleen*
3.2 MP/g 1.0MP/g
(100) / . (100)
Kidney* Dermal absorption
0-0.2MP/g Microplastics are present in ( Zz )
(100) vanous consumer products,

including cosmetics and personal

Colon care #ems, leading to potential ~ ~——
(2'80.‘1]! 15.4 MP/g ingestion or skin contact (91) (O

Meconium
Placenta 54.1 MP/g
0.28 - 18 MP/g (101)
(98, 101,103) \

U] Feces

Saphenous “\J 1-41.8MP
vein tissue 3.33-13.99 ug/y
4991718 MP/g (97,107, 108)

(102)

Science

Fig. 4. Locations in the human body
where microplastics have been
reported. Exposure pathways
(turquoise labels) and reported
quantities (red labels) are shown.
Quantities are as reported in each
study and have not been further
QA/QC screened for this review. Inter-
comparisons should be made with
caution due to variation in methods
and units of reporting between studies.
Since some methods do not
characterise individual particles it is
likely that quantities reported by mass
relate to both micro and/or nano
particles (see section Methodological
advances for discussion). *Quantities
reported as being around the limit of
detection.
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Cite as: R. C. Thompson et al., Science
10.1126/science.ad12746 (2024).

Twenty years of microplastics pollution research—what

have we learned?

Richard C. Thompson', Winnie Courtene-Jones', Julien Boucher?, Sabine Pahl?, Karen Raubenheimer*,

Albert A. Koelmans®
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Microplastics and Nanoplastics
in Atheromas and Cardiovascular Events

R. Marfella, F. Prattichizzo, C. Sardu, G. Fulgenzi, L. Graciotti, T. Spadoni,
N. D’Onofrio, L. Scisciola, R. La Grotta, C. Frigé, V. Pellegrini, M. Municind,
M. Siniscalchi, F. Spinetti, G. Vigliotti, C. Vecchione, A. Carrizzo, G. Accarino,
A. Squillante, G. Spaziano, D. Mirra, R. Esposito, S. Altieri, G. Falco, A. Fenti,

S. Galoppo, S. Canzano, F.C. Sasso, G. Matacchione, F. Olivieri, F. Ferraraccio,

|. Panarese, P. Paolisso, E. Barbato, C. Lubritto, M.L. Balestrieri, C. Mauro,
A.E. Caballero, S. Rajagopalan, A. Ceriello, B. D’Agostino, P. lovino,
and G. Paolisso
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Are microplastics bad for your health?
Morerigorousscienceis needed

Jun-Li Xu, Stephanie Wright, Cassandra Rauert & Kevin V. Thomas

Tiny plastic particles are
being found everywhere,

including in the human brain.

Butitis not yet clear which
findings canbe trusted and
what they might mean.

300 | Nature | Vol 639 | 13 March 2025

n March last year, researchers found that

among agroup of nearly 300 participants,

people who had higher concentrations of

plastics In deposits of fat In thelr arterles

(arterial plaques) were more likely to expe-
rience heart attacks or strokes, and more likely
todle asaresult, than those Inwhom plastics
were not detected’. Since It was published,
the New England Journal of Medicine study
has been mentioned more than 6,600 times
on soclal media and more than 800 times In
news articles and blogs.

The Issue of whether plastics are entering
human tissues and what Impacts they might
have on health Is understandably of great
Interest to sclentists, Industry and soclety.
Indeed, for the past few years there have

been news storles almost every month about

peer-reviewed articles that have reported find-
Ings of plastic particles In all sorts of human
tissues and bodlly flulds — Including the lungs,
heart, penls, placenta and breast milk. And In
multiple countrles, policymakers are belng

urged toImplement measures to limit people’s
exposure to nanoplastics and microplastics.

Many of the studles conducted so far, how-
ever, rely on small sample slzes (typlcally
20-50samples) and lack appropriate controls.
Modern laboratories are themselves hotspots
of nanoplastic and microplastic pollution, and
the approaches that are belng used to detect
plastics make It hard torule out the possibllity
of contamination, or prove definitively that
plastics are In a sample. Also, many findings
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LT ME AL BREICFEME ®Ha ME NS R REL L EME
SwnR—tE=BEARRYS PE UV-9, UV-PS, NP T A1 PP, PET, PVDF BP-3, UV-9, UV-320
R L51 PE NP TRY2 PP, PVDF NP
R)&&2 PL BP-1, BPF, BPB, UV-P, UV-PS TRY3 PP, PE NP, UV-PS
ART PE BPAP, NP, UV-PS, UV-329 TAY4 PP NP
RUFH PE BPZ, NP T AR5 PP UV-329, UV-PS, NP
FSRF VIR PS BP-3, BPB, NP, UV-9 HBIEEH PP BP-3, NP
BHYUES PS, PP BP-1, BPF, NP, UV-P, UV329 AIE PE UV-328, UV-P, UV-9, NP
BHRYUHhYT PET - =Aa— PE UV-P, NP, UV-328, UV-329
HhyTHRBEE PS, PP UV-350, BPA, NP TI——h PE NP
hy 7B 82 PE BP-1, NP BEETILF PE BP-3, NP, BPZ
ZkO—1 PP NP 8¢S PE UV-329, UV-328, NP
Zka—2 PP UV-9 wARYk PE BPA, BPZ, BPF, BP-1, NP
ZrO—3 PP - B PE .
ZhO—4 PP, PE NP, BPZ FSPEY PE BPZ, UVP, NP
PET/RRIL PET - V%2 =V NP
PETRRLD T4 PL BP-3, UV-P, NP, BPZ LS EVA UV-328, UVP, NP
B4 PS BP-1, BP-3, UVP, NP LT — ABS UV-329, UVP
So=27 BAfEKRRL PUR UV-P, UV-9, UV-329, NP $H#E PP BPF

RS20 BB ILFEMEIFEERKREE B $£0.555-556)D T —3 % HIZ{ERK

“PE: RYTFL U, PPRYTOEL Y, PET: RYZFLUTLIES—k, PS: RYRFL 2 PVDF:RYIZVIELE =T,
EVA: TFLUBEEEE = )LaR)T— ABS: 72O TR T AFL2aR)T—, PURKRYHL A
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February 24, 2020 © 2019 Elsevier Ltd.
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Dietary exposure experiments on the migration of chemical pollutants from
microplastics to bivalves

Marine Pollution Bulletin 206 (2024) 116753

Taichi Takano”, Rei Sakurai”, Mone Ota ”, Masahiro Nakaoka ", Azusa Kinjo °, Koji Inoue °, :
Hideshige Takada “, Kaoruko Mlzukawa L o e

m
ﬁﬁ] B Detection of benzotriazole-type ultraviolet stabilizers in sea turtles ke

breeding in the Northwest Pacific Ocean

Contentslsts available a ScienceDirect
Marine Pollution Bulletin

Takuya Fukuoka ™°, Kaoruko Mimklwl »©", Satomi Kuu(lu , Chiyo Kitayama **,
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Shi, X, et al., 2022. Associations between polybrominated diphenyl ethers (PBDESs) levels in adipose
tissues and female menstrual cycle and menstrual bleeding duration in Shantou, China. Environ.

Pollut. 301, 119025.
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Choi, J.Y., et al., 2022. Urinary bisphenol concentrations and its association with metabolic disorders in the
US and Korean populations. Environ. Pollut. 295, 118679.

Dong, J., et al., 2020. Associations of urinary di-(2-ethylhexyl) phthalate metabolites with the residential
characteristics of pregnant women. Science of The Total Environment 707, 135671.

Cobellis, L., et al., 2009. Measurement of bisphenol A and bisphenol B levels in human blood sera from
healthy and endometriotic women. Biomedical Chromatography 23, 1186-1190.
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Shi, X., et al., 2022. Associations between polybrominated diphenyl ethers (PBDESs) levels in adipose
tissues and female menstrual cycle and menstrual bleeding duration in Shantou, China. Environ.

Pollut. 301, 119025.
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Choi, J.Y., et al., 2022. Urinary bisphenol concentrations and its association with metabolic disorders in the
US and Korean populations. Environ. Pollut. 295, 118679.

Dong, J., et al., 2020. Associations of urinary di-(2-ethylhexyl) phthalate metabolites with the residential
characteristics of pregnant women. Science of The Total Environment 707, 135671.

Cobellis, L., et al., 2009. Measurement of bisphenol A and bisphenol B levels in human blood sera from
healthy and endometriotic women. Biomedical Chromatography 23, 1186-1190.
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Shi, X., et al., 2022. Associations between polybrominated diphenyl ethers (PBDES) levels in adipose
tissues and female menstrual cycle and menstrual bleeding duration in Shantou, China. Environ.
Pollut. 301, 119025.
Cobellis, L., et al., 2009. Measurement of bisphenol A and bisphenol B levels in human blood sera
from healthy and endometriotic women. Biomedical Chromatography 23, 1186-1190.
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Choi, J.Y., et al., 2022. Urinary bisphenol concentrations and its association with metabolic disorders
in the US and Korean populations. Environ. Pollut. 295, 118679.
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TIRAFVIDFERECEDEEZTRT HEFREHL
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