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Abstract : Nanoplastics (NP) exhibit distinct material properties compared to microplastics (MP), necessitating their separate
recognition. Review of research outcomes and policy documents on NP reveals that most policy frameworks predominantly define
MPs as solid synthetic polymer materials measuring 5 mm or less, but do not distinguish them from NP. However, recent revisions
in regulations by the EU classify NPs as particles that range in size from 1 to 1,000 nm, as confirmed by some academic studies.
Research on NPs often relies on experimental investigations centered around water systems, with a focus on high-concentration
experimental conditions using spherical polystyrene-based NPs in behavior and impact studies. Notably, the environmental behavior
characteristics of NP show differences in influence depending on the NP type, emphasizing the need for field simulation research.
These challenges are mirrored in Korean society, so it is necessary to redefine NP to be distinct from MP in both research and policy.
This study aimed to assess the current state of NP management globally and domestically and highlight policy considerations and
issues in the existing response to NP. Upon comprehensive review, it becomes apparent that reaching an international agreement on
MP faces methodological limitations, which could potentially burden efforts to precisely define NP size. Therefore, referencing the
EU’s recent regulatory revisions is crucial in domestic policy. Specific adjustments should commence from the MP concept through
insights from the domestic industry, guidance from the academic community, and thorough discussions to ensure social acceptance.
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2] ¥ §oj2] “EehAE plastie)'®] FHololTH1]. NPE B

o2 g 9 k&%= vAEZAE (microplastic, MP) H
2o 2|2 ie Qo] §4 3 MPke AEAel A%
ST Hsid2 Ast7] sl A gojolnt. &7 FollAl
MPE BAHOZ Mg AL oo U] FHESe Betad 7]
7' 29 ZAE 3% 197299 Carpenter and Smith®]
Foltha), o BE Sekoz AA AEsA P He 27|z
EAte EStAY 2712 ERlsHA, 1 2249 A4 7F FH

of ZAtE Bepaw HyERE Z|RBe Aol 1t
Gt} o]% thpo] AHLE B3l EAE X7to] S| Wl &5t

=

Al ZABEAL &o] BAHJA, T X HeF $4 "ol
A EY, di7]0l] ol2s 73 WEYA ditolgks Aol &
RIEAL Sl

B 5 EEoh= &% Aol ol A2 279 A
YRS 20049 A= MPE g3t 0|5 20910l AT, A
AEA T ATE 712 FA R Qlsto] ofZA7A] MPE| 7]
ol it 3414 ol FAst3,4]. 1Hl® E6t,
=A| AE9F ZY oA E MP 2719 ARHAE S mm’E
QAAsH= Aol FRolth. IFEF 5 Y& AFTAAY 13
MP AME- FA1E A& A A v 20159 "Microbeads
Free Water Act,;= 53] 2717} 5 mm "B|WOE, Q14 &&=
I GEE ] B AlASHEE AR EE BE A EA
g A2 MPE HootATHS]. A ASlA 3 ol =
9]& FL5l= UNEP (UN Environment Programme) & A] MP
£ “5 mm Ht} 22 A7)0 EHAE AR Aolstal gl
oH6]. F & SFsHEAo| #3117 (Registration, Evaluation,
Authorization and Restriction of CHemicals, REACH)= 7}
et A2 A& (European Union, EU)E A Jstal, t]=2] ¢
¥ olF 13} MPY] A8 BA] A AFake 27} o
“5 mm Bt 22 37]°2 MPE JYgith7]. olAY HY &
e 402 MP 43 271 5 mm A4S o] 1
wHolt}

Sz} BA 1 ok 2719) 45o] Ak ol AL & NPE
MPe} FESHs Q1418 Bojn) 274920 NP Y Hole}
Qs el 87 A At Ak Hol Np
2 EBsto] Mp WL Bk Qck. whA, FASFAEA
Z1&(Joint Group of Experts on the Scientific Aspects of Marine
Environmental Protection, GESAMP)2 274 & H|ZgtAE 9
S719F B49S BRbEA, A 2] el YA hHA
of ti= ETtAE HFE H|7H(mega, 1 m Ht} & Ay, ‘Wi
Z(macro, 1 m Bt} 2R Ay, ‘B X(meso, 2.5 cm O]}y &
BololT, 2 A7]0) Bekae oz sfet dlek e

ol "ot AAE =A=E MPLF NPE &3 HE SITH3]
EU9| 3FetEd e AR 7]38?] ECHA (European Chemical
Agency, ©]3} ECHA)= 13} MP 17A1S $J5t REACH % 74
B2 H2 ATA9 A #A Hd A MPE 1 nmOA 5 mm
=719 EFHE Aottt s A AbA ol et 352

A 9 oA B2 ols] BAAES A =14 1 nm
Hop 242 E2HE St Fgetehs 24 24 Wiol
Q71 dizoll, HHH e g 100 nm8| 27|15 #2E F1g siet
g A A 02 ArSHRIrhs]. £ A A% 52 EU
oA} 12+ MP AR Aol tig REACH 7 7H7g A1 ol
23t &=9] AIE WrYgste] 100 nm7HAE MP B W= &
AotATHI). o159 HoE NpE FEE gt Alo] oyt
MPe] shet 7] WS FAToRA, 1 e 4L 379 3
B2} A2 A @-xﬂﬁ NPE AYsty 7HdF oz AHolsk AF

glolch. whel, Sh& Ao HRAoR NPE HSIE 9
t}. Monikh @] A7AEL A} B0 Q3 H3rS 3} 9
2 484t 918 7H5 Aol R vAlE 2ele2A 100 nm
%299 7|1F0% By, o] NP 7l A2lo] whais}a Np
e B2 Rt AL =2 4o|2ka ST I0]
Hoh 9 Aol A= NP= 31‘% =7|& QIste] MPRF= HHE
%"E} < 7 24 & NPE 145t 1,000 nm Eot 22 &2

g Ax}= o5t vk olq_ 11,12].

2014% 2E @A7IA] SEEH MPL} NP2 Vg*lc—ErPJ g3
2= |l S7kska QUtk(Figure 1), T A5
F53H= MP 919 Hlﬂ-om NPoj| gt ?i:rl
FEsie) vjd Mpoj| et A3t 3 H o)A
gk, o175 Mpo Hiek 7id ool A FE A 24 ‘3! L2
A B2 HHEE, A5 2 AE-AA-2 i B2
o] o]=2717tA] HeetA HoA=AY Fg5te B 7‘4E£
HZ35) A Aot} = Mpoﬂ st O]E_Z-lo]j_l 7]22-10] ;ﬂ_l;_lﬂ-
At oM, Az oz A7t AFPHA Kek NPE

mlm et

I Papers for microplastics
[ Papers for nanoplastics

3500

3000 -

2500 -

2000 -

1500 -

Number of publications

1000

2014 2016 2018 2020 2022 2024
Year

Figure 1. Annual publications relative to nanoplastic or microplastic
during 2014 ~ 2023 from the Scopus.
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Figure 2. Nanoplastics generation and exposure pathways in the environmental media.
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Table 1. Restriction lists by the EU REACH Annex XVIII of primary microplastics

Categories Product groups In force
Encapsulation Encapsulation of fragrances Oct. 2029
Rinse-off products as defined in point (1)(a) of the Preamble to Annexes II to VI to Regulation
(EC) No 1223/2009 unless such products are covered by point (a) of this paragraph or contain Oct. 2027
synthetic polymer microparticles for use as an abrasive, i.e. namely to exfoliate, polish or clean '
(“microbeads™)
Cosmetic Lip products as defined in point (1)(e) of the Preamble to Annexes II to VI to Regulation (EC)
products No 1223/2009, nail products as defined in point (1)(g) of the Preamble to Annexes II to VI to Oct. 2035
that Regulation, and make-up products within the scope of that Regulation, unless such products ’
are covered by points (a) or (b) of this paragraph or contain microbeads
Leave-on products, as defined in point (1)(b) of the Preamble to Annexes II to VI to Regulation Oct. 2029
(EC) No 1223/2009, unless such products are covered by points (a) or (c) of this paragraph '
Detergents Detergents, as defined in Article 2(1) of Regulatiqn (EC) No §48/2004, waxes, pollisheé and air care Oct. 2028
products, unless those products are covered by point (a) of this paragraph or contain microbeads
Devices Dev1c§s, within the scopc? of Regu-latlot_l (EU) 2017/745 of the European Parliament and of the Oct. 2029
Council, unless those devices contain microbeads
Agriculture Fertilising products, as defined in Article 2, point (1), of Regulation (EU) 2019/1009, which do Oct. 2008
products not fall within the scope of that Regulation ’
Plant protection products within the meaning of Article 2(1) of Regulation (EC) No 1107/2009 of
the European Parliament and of the Council and seeds treated with those products, and biocidal Oct. 2031
products as defined in Article 3(1), point (a), of Regulation (EU) No 528/2012 of the European et
Parliament and of the Council
Products for agricultural and horticultural uses not covered by points (g) or (h) Oct. 2028
Granul. . .
ria:lrgllllar Granular infill for use on synthetic sports surfaces Oct. 2031
Table 2. Korea’s regulations on product management restrict the use of p rimary microplastics
P 1 Care &
Categories Cosmetics er.s onal -are b Detergent’’
Sanitary Product
Target items Cosmetics Quasi-drugs” Daily use consumer chemical product
. Pharmaceutical Affairs Consumer Chemical Products And Biocides
Parent law Cosmetics Act
Act Safety Control Act
Administrati The Ministry of F D The Minist fF
dministrative ¢ Ministry of Food and Drug ¢ Ministry of Food and Ministry of Environment
agency Safety Drug Safety
. . Regulations on Approval: Designation Of, And Safety And Labeling
1 Regulat fety st:
Slzbg)slijltliljne foig:ozr;oertlisc;m safety standards Notification-Evaluation of Standards For, Consumer Chemical Products
& Quasi-Drug Products Subject To Safety Verification
Products which b hed . .
ro u.c S WHICH can be Washe Sanitary aids (gargle, Detergent product group (Cleaners, remover),
Regulated off with water are among the
. . . . toothpaste, and teeth Laundry product group (Laundry detergents,
entities/subject cosmetics used for cleansing .. ; .
- whitening) Bleaching agents, Fabric softeners)
and exfoliation purposes.
lid plastics in the size of less th
. Microplastics are defined as solid plastic under 5 mm, Solid plastics in t.e s1ze (.) 5 i or ess .t at
MP definition . L are used for cleaning, polishing, and peeling
contained in rinse-off, scrub, and other products .
on purpose and are not soluble in water
Enforcement Jul. 2017 Jul. 2017 Jan. 2022

YAccording to international scholarly literature and legislation, personal care and sanitary products are commonly referred to as
personal care or hygiene products.

?In Korea, toothpaste, mouthwash, and teeth whitening products are managed as non-pharmaceuticals.

“Non-medical cleansing agents in Korea are classified as “daily use consumer chemical products,” while dishwasher cleansing agents
are classified as hygiene products and managed by the Ministry of Food and Drug Safety, and solid soap is managed by the Ministry of
Trade, Industry, and Energy.
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Table 3. Key policies implemented by the European Union to manage secondary MPs

Plastic & Plastic waste

Secondary MP Sources

Setting the goals to reduce microplastic releases by 30% by 2030

e reducing plastic pollution (as these degrade into microplastics)

e restricting the use of intentionally added microplastics to
products

e reducing unintentional microplastic releases

The Plastic Bags Directive (Directive (EU) 2015/720): lightweight

plastic carrier bags specific Guidelines for reporting. requires

Member States to take measures, such as national reduction targets

and/or economic instruments (e.g. fees, taxes) and marketing

restrictions (bans)

Packaging and packaging waste:

¢ By end of 2024, EU countries should ensure that producer
responsibility schemes are established for all packaging. The
Directive also sets the following specific targets for recycling.

ex)The plastic recycling rate aims to reach 50% by 2025 and 55%

by 2030.

= Single use plastics & fishing gear: implementation of
new EU-wide rules to target the 10 single-use plastic
products most often found on Europe’s beaches and
seas, as well as lost and abandoned fishing gear.

= Initiatives of unintentionally released microplastics:
Driving initiatives to address the problem of
microplastics being unintentionally released into the
environment. Currently working on a committee with
the goal of a policy proposal in 2024.

= Plastic pellet: Proposal for a Regulation on preventing
pellet losses to reduce microplastic pollution

= Euro 7 Standard proposal: Proposed new standard
to regulate the smallest of ultrafine particles (down
to 10 nanometres), particles from brakes and battery
durability.
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Table 4. The management system for secondary microplastics in Korea

Oversight Region Secondary Microplasics from terrestrial sources Secondary Microplastics from Marine Sources

Overseen Ministry Ministry of Environment Ministry of Oceans and Fisheries

e Framework Act On Resources Circulation
National Laws e Act On The Promotion Of Saving And
Recycling Of Resources

e Marine Environment Management Act
e Management Act on Marine Debris and Pollutants

e The Framework on Marine Debris Management
(2021 ~ 2023)
e The Master Plan for Ocean and Fisheries

e National Comprehensive Plan for the
Management of Recycling Waste

. . i1 Househol
Natl.onal ¢ Plan to Reduce Plastic Waste in Household Development (2021 ~ 2030)
Strategies and Waste (2020.12) . .
. . . e The Comprehensive Management Plan on Marine
Action Plans e K-Circular Economy Implementation Plan Litter Reduction (2019)
(2021.12.30)

e The First Master Plan on Marine Spatial

e Life-cycle plastic-free strategy (2022.10.20) Management (2019 ~ 2028)
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