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Abstract: The widespread occurrence and potential ecotoxicity of micro/nanoplastics (MNPs) have
aroused global concerns. The environmental behaviors and toxic effects of MNPs are not determined
by pristine polymers alone, but predominantly regulated by dynamically formed corona structures on
their surfaces. Risk assessment of aged MNP—corona complexes under environmentally realistic expo-
sure scenarios still faces technical challenges and knowledge gaps. This review adopts bibliometric
methods to summarize the current status, research hotspots and development trends of studies on
MNP surface corona. It clarifies the core definitions of eco-corona and bio-corona associated with
MNPs, and reveals their sequential replacement and dynamic interfacial evolution across different
media. This work also systematically reviews state-of-the-art characterization techniques for analyzing
the microscopic morphology and molecular composition of corona layers, and defines the application
scope and limitations of each method. Furthermore, the influences of surface corona on the toxic ef-
fects of MNPs are summarized, with emphases on corona-mediated hormesis and the Trojan horse ef-
fect. By extending the protein corona theory of nanoparticles to the eco-corona in complex environ-
mental matrices, this study aims to establish a unique theoretical framework for MNP interfacial sci-
ence. It provides fundamental theoretical support and methodological guidance for environmental

nanotoxicology, ecological risk assessment and plastic pollution control policies.
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PUEH FF B A RE, R0 FEAEANT; HURE BRI B S 202, 25 S HL a7 ) B R
D7 R )RR, L F T Veoman R 8BRS ) 5 2 30 2 B 3 5 /R 40 )2 . MD T
BB A 45 0T 5 CD/SRCD SE AR LA IE , M TS T4 M g b i T 5k
4 MNPs-EBEESYH MR

A F MNPs K1 62 5 %G BT, 2R TR YIRS 5w 2 RS0 M 5T .
EHLY R T, MNPs #EAMREERETE )2, bG8 R w28 e e . HLUE e i A oK
BRI S E
4.1 R~ 5AHASKRBERNIAE

MNPs B A FE B S A A2 (W PE . PS. PET. PLA %) LI R R (AR Bpmekek), &R
VAR R, B MNPs— 6 28 S BV I 25 5. SOt atiEss, w24l B e
MNPs fE 5 MY e, o IHE EEEE NG B2 TR AR W il il AR 24 R 2, (Rb gk B0k 55 1
iR (1 1, 2-Dioleoyl-sn-glycero-3-phosphocholine, DOPC 4312 ) W@ & 5 M4k, 1ot 4 [ i3
S AN S KRR g ERE 22 (BT ), MNP AeRE s AN BGZHZR ™, HeAh, Brouwer %A AL
SR, E R IE R B e ] R SR TN RO R BEAORL O 4H AR IR, TE AR A 500 nm DLTR SRAF HLAY
MNPs $EH3E 4. 0~6. 145, {HA R B A RS R B MNPs (O35EL, i HABL40 ZRhERA, ARG EE I
AT BlE A AE R E S5 MNP EERCHCR S A G
4.2 FREBEIRZNE “HEAL”

TG BIE R R R VAR A, AT BRI T R 30y, M BIEE A B R W RE R = B,
T EREEAH AR S MNPs 3175 % 2475 %0% (Hormesis ), BRI R . BRIEZHE G RN, &
JZ 2 ARRAE B2 25 Ta) #4) G A MINPs (9 32 A8 R AL B IR 22 (L3R 1) o AE RANE (D, magna) 55555 (4
BREZ)MEPRCGEARZE) Y, 8 HR(FA)WMFEESSCERR Y RN E A TR, mE R (HA)#)
FAENBEAR T R B R, AEAESERPEE NS+ EEARS S50 . RGP R
N, T A2 E AR A SEIE 2 . UV AR Y — O, AR e E )
[ e o] I R ARAORL 0 T A B RE, D AER R AR, R4S PR (Stealth)” B AR
Mo XBERERFARIE A (ROS) & S A MBI, MO 842 22 T BR AR B AR IOR 5 | & i 1%
M2 M= B—Jrm, FEEZRA v A4 VAR E b (Opsonization)” VEM, s Gy 4l
HENE . 7ER XM RS20, B AFRAFEDICIESE, M TRRENRL, 74 & A S MNPs &5
FIE T ) ) 1~ PR DA o 22 78 5 /NS S B A L FT 1 . DNA B T A i R 8 g 2 S Sl
WA, FHELRAS T AR R 5 T i i AR et 3 — 2 OR SRE 5 % R RLRON , RISTZE AR R
TR R RS AEY R SR EVEAINRIE . (E R RBRRE b, MRS 2 A8 T kL
BN PN E o, B I R I N AR, B M TLR4 . TNF-o R IL-8 &5 1, & RAIAIIE R
Stk
4.3 MNPsTREBEEIERIH “4FEHEKRKDHLE"

TEZALRE I AR S AT Y51 % “RREPOR RN, A REE I AR ORI AR, W)
VAR AL AR S R . IEIR R, ROERRER N AR Y R R R BE, R R Cu
Fe. PhEHEEENE LS, FEd HH EAES SRAEY A K& ROS, W T 56200 i I 4 s vT il
b 2R 25 R N B — 2P TR SEAL RE S, BRI AE AR, SO M, 48R T R 5E A S
SRV SIS eAh, 2T S R S, i 25 Rk A HLTE e 3hiE RS,
A I AR P A ELAE R A 0 4- TR ) S AR 1 27 ORI, (2l P ZE S FLE KAV A, Sl JEAR
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HEN R, FEEEUAMES “ERR” MAESHEA, hBURAEY SR E AN A, BN A A%
FERUBS DAL SRR BRI T 0% 5 S 5 BEARAL Y SE 30 2 550, 4510 HLSE R T i 2 X 0 615 B4 5
FFRFIF IR R | E5ARPR DL 8 TR 1) R G AR S XU DA S THI 56 )2 KT MINPs 2 BEASN. 1) 551
M1 PR,

F 1 KM TEZNT MNPs ZH0N (19 5200

Table 1 ~ The influence of surface corona on the toxicological effects of MNPs

Key effect Typical manifestation Reference
RAEFR IL-18. TNF-a SE4M I A 4 3 T s [82-83]
gl el W R R ER . RO T [84-86]
AR AE ISRV IRE3I S E S ORI [87-88]
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Pt b it iz 5 A N A JiE 1 B s AR [96-98]
75 A AAL ROSTHR;, LRI fi [99-101]
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EL AL — 4 g A RO B He i (38, 104]
B 20 i ST NP R 42 SR AR R T [105-107]
AL A ] ROS A UREAIT . B Btid 4 Al 4% [108]
PRAPLARLIR T e 5% HL A7 £ £ [109]
B e IR TR i e A BT PEG AL AN AR G B i 1 [110]
B BRI IR Z TR 5 H L s [111]
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IR ADRAED ST B ITE" RAEROR. SRR OB . R R AL
5 S HORIEN M 554 F MR AR R 0 H R, AIE BER RAU HR  E RU ED RAL , 3h2 R
3 FAEH AR R MG, B T 520 et RO SETARAT . T, SN B 0 A S IE A
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AT 5 BB DT R 50 BRR DF AR B, R BN SERIBIR” 5 RS BEREAL
LT L
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