
In Vivo Biodistribution and Impact Evaluation of Microplastic
PET tracing of biodistribution
for orally administered 64Cu-labeled polystyrene in mice
(Journal of Nuclear Medicine 2022) IF =10.057
Pre/post-natal exposure to microplastic 
as a potential risk factor for autism spectrum disorder
(Environment International 2022) IF=9.621
Enhanced ASGR2 by microplastic exposure leads 
to resistance to therapy in gastric cancer(Theranostics 2022)
IF= 11.556
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Microplastics (MPs) Detected In Various Environmental Samples

2KIOST (“Research on food safety management for microplastics”, 2017 Research Report)



Clam Chowder? Plastic Soup?
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Clam Chowder Plastic Soup



Questions about the Impact of MPs on the Human Body

• What pathways do MPs take to enter & exit the 
human body?

• What are the impacts of MPs on our brains?
• Will it cause brain dysfunction?
• Wouldn’t it induce a brain disease?

• Any Impact on the Digestive Tract?
• Stomach, large intestine





Oral administration of 64Cu-DOTA-PS

Synthesis and validation of 64Cu-DOTA-PS

64CuPS

PET/CT imaging and Bio-distribution of
64Cu-DOTA-PS

Evaluation of Absorption Pathways Using Positron Emission Tomography 
(PET) (Split-timed observation of the absorption process)

• amino-polystyrene (0.2–0.3 μm, Spherotech, Lake Forest, IL, USA) 
• Label using Cu-64, a proton emitting isotope, by attaching DOTA chelator to MPs.
• [64Cu]Cu-DOTA-polystyrene (4.81 MBq/57.8 μg/100 μL) 100 ppm / 100 uCi is orally administered 

to each mouse.
• Micrometre (μm): 1×10⁻⁶ metre. A human hair has a thickness of about 80 μm.

Journal of Nuclear Medicine



Biodistribution Images of Radiolabeled Cu Plastics 



• Microplastics rapidly spread throughout the body at all time?
Named “People Who Make Korea Shine” selected by BRIC /Interview 
by IOPscience, U.S.
YTN, “Microplastics travel through the body fast”
UST Class, a lecture at the Seoul Museum of Science, Saturday Science Night

Press Report





Autism Prevalence Reported by the CDC



PE (1.005 g/cc, 10–20 μm, 0.1 g; 

Cosphereic LLC, Santa Barbara, 

USA) 

100 PPM / 100 μL : (10 μg/day) ~ 

equivalent human dose : 1.27 mg/ kg 

/day (76 mg for 60 kg human)



• MPs, a potential risk factor for Autism Spectrum Disorder 
(ASD)
Named as “People Who Make Korea Shine”
SBS, “Autism revealed, ‘Microplastics reduce sociability’”
YTN, “Microplastics cause ASD”

TBS “The unexpected reason Autism rates are up“

Press Report





Stomach Exposed to MPs

Observation: What would happen if MPs stayed in the stomach for a day?



Hallmarks

What are the Hallmarks of Cancer?



EMT



Research Summary

Same genes, but different amino acid sequences



Plastics Lodged in the Stomach Walls Stimulate Cancer 
Cell Growth



Plastics Promote Metastasis of Cancer

InvasionMigration

N
C

I-
N

8
7

N
C

I-
N

8
7

+
P

S

0 .0

1 .0

2 .0

3 .0

4 .0

5 .0

InvasionMigration
%

m
ig

ra
ti

o
n

 a
n

d
 in

va
si

o
n

+PS
Control

NCI-N87
**

n.s

F
o

ld
 c

h
a

n
g

e
(2

-Δ
Δ
C
t )

N
-c

a
d

h
e

ri
n

 /
 G

A
P

D
H

C o ntro l + P S

0 .0

0 .5

1 .0

1 .5

2 .0
*

N
C

I-
N

8
7

N
C

I-
N

8
7

+
P

S

N-CadherinE-CadherinMerged

C +PS

NCI-N87

N-cadherin

E-cadherin

β-Actin
1.00 0.96

1.00 0.79

1.00 1.12

10
0

13
0

10
0

13
0

35

55

kDa+PS
Control

NCI-N87

N-Cadherin (Alexa 647)

C
o

u
n

ts
A B

C D E



P
la

st
ic

s 
P

ro
m

o
te

 M
e

ta
st

a
si

s 
o

f 
C

a
n

ce
r



Plastics Promote Drug Resistance (CD44, PD-L1)
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PD-L1 (Alexa647)
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Survival Rate Reduction in Xenograft Model

T im e  (D a y s )

S
u

r
v

iv
a

l 
r
a

te
(%

)

0 1 0 2 0 3 0 4 0 5 0

0

5 0

1 0 0

+ P S

C o n tro l

T im e  (D a y s )

T
u

m
o

r
 s

iz
e

 (
m

m
3

)

0 1 0 2 0 3 0

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

1 2 0 0
+ P S

C o n tro l

*

Subcutaneously into the right flank
PS-NCI-N87 : 5×106 cell / 100 µL

BALB/c nude
PS 

(9.5-11.5um)

Human GC
cell-line PS-GC cell-line

4 weeks later…

Co-culture
10% FPS with 500p pm PS

A

B C



Ex vivo (Higher CD44)
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Confirmation of Metastasis Marker in Xenograft Data

R
e

la
ti

v
e

 e
x

p
r
e

s
io

n

(n
o

rm
a

li
z

e
d


-a
c

ti
n

)

C
o

n
tro

l

+
P

S

C
o

n
tro

l

+
P

S

0

1

2

3

*

**

E-cadherin N-cadherin

Control +PS 

M
er

g
ed

E
-c

ad
h

er
in

N
-c

ad
h

er
in

Xenograft model

E-cadherin

N-cadherin

β-actin

+PSControl

Xenograft model

10
0

13
0

10
0

13
0

35

55

kDa

F
o

ld
 c

h
a

n
g

e
 (

2
-Δ

Δ
C
t )

N
-c

a
d

h
e

ri
n

 /
 G

A
P

D
H

C o ntro l + P S

0 .0

1 0 .0

2 0 .0

3 0 .0 **

A

B C



Xenograft Model (ex vivo data) 
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RNA seq

PS (diameter: 10 μm)

Oral treatment

(100 ppm / 100 uL / day) 

4 weeks later…

RNA-seqStomach
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DEG & ISOFORM Change -> ASGR2 Discovery
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in vitro & ex vivo confirmation (ASGR2)
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Confirmation of ASGR2
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Confirmation of ASGR2
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Confirmation of ASGR2



Confirmation of ASGR2



Hallmark Candidate
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