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Abstract Life obtains oxygen from breathing, which further oxidizes carbohydrates and acquires energy in mitochondria to
support life processes. However, in the process of oxidation, highly reactive oxygen species (ROS) will be generated. When
the human bodies lose its control on ROS, its concentration will be greatly increased, causing oxidative stress and irreversible
damage to the body, thus resulting in aging, tumor, cardiovascular and neurological diseases, efc. Antioxidants are the core
substances that resist ROS, and control the oxidative stress and protect the body from being damaged. In this paper, we brief-
ly review the research progress on the scavenging materials for ROS in recent years, and see a pyramidic structure with three
levels on the design of related scavenging materials. The design of nano-hybrid free radical scavenger might not only solve
the toxicity problem of inorganic nanoparticles, but also afford the system with the additional functions. Hopefully, this re-
view may enlighten some clues for the people working in the area to design highly functional ROS scavenger materials with
high performances.
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(Superoxide anion radical), % H H7E HO- (Hydroxyl
radical), TXFRES T H % CO;™ (Carbonate radical), %t
A H HEE RO (Alkoxyl radical), it 5 L% H HF
ROO- (Peroxyl radical)ZE™. Bitb > 4h, AWk 573
(AR IE T E R, L-cysteine) Al 5 H e | R R AR
¥R, 155 A B % RSe (Thiyl radical). %5 & R
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(L-arginine) 5 % 5 M A4 i — S8 AL A H H2E NO+ (Nitro-
gen monoxide radical)*l. A5 — L8l [ 3L [ AR
¥, Wk &R HCI1O (Hypochlorous acid). it A LA H,0,
(Hydrogen peroxide). F.2k 5% 'O, (Singlet oxygen) Flid
EHPAiH3E OONO ™ (Peroxynitrite). 1X Y8 FE VG IR U402
V)i, 4G B B35 e R AU 08 SRR S P
(RS, Reactive species), /24K 2 505 FAH RN
T 4(ROS, Reactive oxygen species)™. J& 3 HRARTE K
ZHBFSCERTIR, s A B B R — P

T AR HUEAY R R T E N A5 1 4
AL AT FUIIR, )R T B S8 A P il 2R 0 1k S AL,
HOHT TR N LA T N FaKkE
v NLE BRI T I x ROS 3R, $2H 7i%
PSR E R R & P = R A5, X H AT AR ToHL
PURAAIIPL ROS ARG —ESF.

2 EMESmMENY

ROS HA IR B i, 754 dr ik kil B
BAEF. 24 ROS I S AR P T LR SR A I B FR A4
1N (Oxidative stress)®, iX 235t NP 41559, FFi%
R IPTRR BAE A i FEU 1, gl B gl 10y
A AT B PR i/ 4E U1 52 4% (Tschemia/
hypoxia) ™. GIFEY. 2 R LR A S AR K oE
4 JiE (Parkinson's disease) & 4ESRAE! (Alzheimer's
disease)) 5. H AN A X B A%, H AT AW\ PR
& H T ROS Friti KT DNA (Deoxyribonucleic acid) 548
AU Y, ST R AT N E ROS F= A Al
IR .

BT AT RIE S AL RIEIR 26 A T, ROS I &2 E
BN, PRl ROS 77 PREFAEIE IR TG, X 21T
JUERTFLRIILN, HIn&ER) ROS AT LAEA LN AR
{Z 147> T (Messenger molecules)f&i#: 15 512 84 [a) il
R T, TERAEEA SR, R CAZEALAR 3 X it
¥ ROS HEATMIHINE? B4 “hiEiy”, B hik
WA, LAY S ROS HAH “HEiik” S, 15
ROS TRFEFAE—E 22T N, AT ORI AT g R
5 N R AR BN 1) B S A ) 2 A A AL I8 (SOD, - Su-
peroxide dismutase)*®. SOD ] 3 Z I A it 2 HE 4k 4 7= 26
(¥ k8 AR B S A O R A s AP

SR TAEaAUATT &, SRR T
SOD X Fhfsr . A dm A 5 E P K 2 K 5
TEYH M —LeRs N+, s gL R C. 4
A F EPL HeedngAs bR Faha mC HERD,
AR, B8RP AEEEPY. LR, =
FHEPD Mgt HRERCY, Ba I, P
RO, M RN R a A RWL SRR,
DMHERRIO P10 BRARERI. g kR, ki AR,
AR s ONEER (B )M TR,
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T). B4 PR AgEE R E YA C My, Ll kb
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# i Ez (Flavonol) B#Z (Chrysin) FEET T (Apigenin)
OH OH
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(Epigallocatechin gallate)
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Figure 1 Molecular structures of flavonoids antioxidant

3 ROS fgk##t
3.1 RAR5FX ROS MRS

AFEEURZWH AR 2RI R E
TRIR(EGCG)RANHRAR T HIBUEAAEH. ME
HREEEL A 2 T Re A R0E M B AR FINE 4423 E M
S-TAEE DRI Chen ZPILL N-F 3L T At 3
JOR A5 AR FAE /N BRUAA N 548 7 A IS bk e, RIR R 2
P HE v B W T 1) SE B0 2H TG — 1 B ke A A=, U B AT L
R K. EERIERIA R, K2 Himik
S p=E AR e N S N B Y e 1l IV NS R R il
RIHESE DNA $if), F{s s 20 i ) 1F 3 40 e gi i, R
HAEPIRAAER. X7 & (Deoxynivalenol, DON)& 8
J1%% 1 (Fusarium) & 7= 42 [1] — R 5 1 % & (Mycotoxin),
oyAnEE. B RREE K E A ROS FEAA RIS, M

EIRZE (Puerarin)
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Figure 2 Molecular structures for non-flavonoids polyphenols, phe-
nylpropanoids, alkaloids, and quinones antioxidants
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Figure 3 Molecular structures of vitamin E, vitamin C, and some ter-
penes and antioxidants

572 http://sioc-journal.cn

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Bl4 24 EM4EER C ik E dik Lt
Figure 4 Reaction mechanism of vitamin E and vitamin C to capture
radicals®™

PR A L B 2 R, Ling 259 MDCK. (Madin-
Darby canine kidney)Ziffl Bk, W55 1 EGCG 7EHI
B B (Influenza A virus, FluA)BGLgi o)L fE s,
X ROS fmslfE M. HA&JTrEZ, B ROS FER
H2DCF-CA (2',7'-Dichlorofluorescin diacetate)*} FluA(&r
HAEH EGCG)REYL) MDCK 4Rk fT Yt 4k
EERRIRTE S, o AL RE BB TS, TRk
PURINT EGCG KX T ROS A &2 Kyl fEH,
EGCG e i) F B4 i 8 28 1 S i B /N BRI
EGCG J& W MR R AR, 173526 KT Zhu
2% EGCG #H47 LBk i 4 3 o B AR B
FENREY), S0 R o B i g . X R4
W FHEE T E B, B E RELL L DPPH (2,2-
diphenyl-1-picrylhydrazyl) (- ZRACE BRI B B33 A
HRBRPIERRGE S, BX H0, 755K RIFERAAT —
fitt (MDA) LA S 175 5 21 4 B S0 A v ot i) 00 1) 26 B A 24w
M, SHEAENICA. Liang ZPY0F 78 14K FH KK ZEDT
W 57K A LA A P (HOCs) &AL J5 6T A A4 4 i
(Caco-2)[] DNA i HLH]. SLL L T Caco-2 4
A, KIS HOCs #5531 ROS 4= i i HOCs
Hm 4 £%, [El ROS W] fg /e i DNA #5453
LR, EGCG AP I j3 /b b ROk Ora 40
JHo.

FARF=) K HAR BT ROS I — B2 W 7T
#of, X H ECHTRPEA S TIRZ KIET BV 2
ARAN. BENEYHE B RRPUENR 58 K
BN A PTG LB HoAh AR DhRg. %
Z Bk TR R RN SR IMA I B S, 2 2B
mn PRI e N B[R] B 4iet) 1 OB 4EA R A RgEA:
= C B Hu 28 2% 22 By 26 ¢ i i S Ak g o
R UE A Z B PR RE ST 2,6- U T %
(BHT), - HEXZMMEH 2B m TR T AN R
My (TBHQ). {H 15 RSB 2 3R E AE Jy 2% it = & K M ¥
A G FC (4% 22 13 RO 2 12 PR e 100,

3.2 AI&R/NDFXF ROS HIfsR
AR, —Lef i1 Bt T I TR 2 T ek
PE i) 70 7 OF da 2 N BT SE N 61 B9 ML BF . Radomska-
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Lesniewska 252238 7 ROS FI& 5T A AL 50 I
EA R IRT AT, SEBR L, H 3 i 2R A0 P e i s —
ZE R ER(NADPH 4840 ) A1 2 L A4 R IR A2 7= A (1)
/b ROS W] LUl I 35BS He AR K (i I8 N R
YA K KT, VEGFA) AR fEBA M Rl 7
REIHE T A7 (HIF-1) 4 510, 500 5o 70 40 o e - 36
R B RO OSSR il o I8 i A R, SR 24 ROS i
w, FEELN RS OLT, MR, AmHRS 1
B B AE R AR T N- 2Bk R
(N-acetylcysteine, NAC). ¥ % #ii %) (Probucol,
Consolidate Coal A )& %, #% Dow Chemical & F ¥
AR E EECY). CDDOY(+- 2492 Oleanolic acid T4
Y, =mERAE YRS AT A PR (B 5), TT
DLTE AL B3 35 B I AR Bk, 2R TTAE ROS & /b
A X N T A BT A ). N-2 Bk
Pt iRiEd SH B A3k 5 4, Probucol iid Myt Ak,
il CDDO M (A AL EE S ik iy y TP 2) M
—HAL R B ER AR N T A R =2
AEMOTHE TR PR iR DARPUE Y
L JLAEARAE R G EAT T 4R

Reddy V& 1T — R 5 ERER(EAL TR ) S5 003
TR SR (R4, FIFH DPPH V(K DX BN
H HERE JJHEAT 7 IFE, IR 5484 R E S 2 myta iy
ST T IR, RIS A RRIAAE 1.0 mmol/L WKFEF,
R 1 NHT ROS EERM RIS

Table 1 Summary of ROS scavenging materials for various applications

Probucol CcDDO

HO
o N
H;CO o
LD
OH
O OH

Chromone derivative

N-acetylcysteine

Chromanone derivative

o [e]
= o~ Z o~
HO HO.
\ojg\/\m/o \ojijl\”/o
o o

Ferulic acid + Methyl ricinoleate Vanillic acid + Methyl ricinoleate

e}
A
(o]

o
o OH

O,
S o~

[e]

Synthetic phenolic lipid

B s Sk B 2 AT A BN T BV

Figure 5 Some synthetic antioxidants in the literatures

Material Type Application Reference
R YKL T TR Y IKBRI LR [86]
BB TGS & W/ WA I 2 R T IR IKBRI AL [123]
S i/ P R R A A Je - 2 L KR inbiesy [124]
Sl 5 R ST IKBRI BRI D A [125]
MnO,/ 2% Je 78 F127 TR WE IR A [126]

T I/ R VR B A A4 KRR AR I 4 Bk TR [127]
ILZE TR T R/ 3- TA Ik e 2R KB nb ey [128]
LEE T/ PRI R = H I Ee ARG SR A 0 IKERR 45143 [129]
VU R e A B PSR B R A ARG KL T [87-90]
Ak = 2R E Al mPEG-TK-PLGA JB ARG AL T SPEE A [130]
A4k HH/DSPE-PEG2K TR HOIR G KLF SPEE [131]
B B YRR T i o [132]
Bk AL A AL Bl R YRR FMIBIE ST 4 [133]
R ILFKE/Au YKL T T HRAE [112]
BEWY AT A4 AR JERE [134]
Cu,0 EUP/S AR R )73 LS CY b [135]
MnO,@PtCo KL RGN T R [136]
PFTU-g-REDV EZiN R LS [122]
B/ F R T B i R R R 46 5 G PR R MR R [105]

Acta Chim. Sinica 2022, 80, 570—580

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

http://sioc-journal.cn 573



oF ¥ R

Reddy & A IERALA) H H 255 BR % [Free radical scav-
enging activity, FRSA (%)]7] LLIA 2] 81.34%H5 =1 T a-4=
BH(78.06%)2L BHT (85.93%). BLAMBIE &K T — %
IS AR BRI = AR (B 5
Synthetic phenolic lipid), HAMH]E AR (Linoleic acid)id
SEALI R SR TR B R
3.3 INDTFHKMAEFETT ROS BIHEIR

YUK FE ARG YK R R 5 M BB 27 i il —
4RI T (0 B R AU, BB gk A R R )
RS S RE 11, (HIRIR AT — S ) f. — 3
3 R DR A2 BT A9 oKAA B 2 TR RS RS, VR 2 9K A
BHEAEYIR NPT RE2 7 AR RFER I AE D RLE, 9 4 i ek
& A A BRI A EAE R, AT RER I RS AL
RACEEHE LS IR B S B RE NI, R
BB A BB VA K B BE T R b S R PdiE By, 1X
TRV T KA B IRTE PR I ] 5 —Fh S Dl g
KL A B A A B AT AR AR SR AE I A 2, [
P2 FEURATEVERRAC, 99K0 776 — 28 3 TR E AR
SR A AT BRI BT TE I XS, A BRI A — e AR AR 2 1 47
4L & P KB R EAT R B 1, W PEG (Poly-
ethylene glycol, % Z )05 AT LASE iy 4K BT 4
P FE A 22 A ) Kim 5V K T — R % 4 Jm i
JRAL G W) (TMDs) 242K R BU &AL 7, wT BLA R0 B 2k
FAAFIZHALA ) ROS SRIGITIEERE. @I MR AN
Fig-b-28 2.~ (e-b-PEG) 5 TMDs FE[H 2 8] (i /K AH B
YER RS TMDs fE7K RIS AT REfL, Hil& WS,
MoSe, 1 WSe, =Fghk 747 %4 — FRZ(TA)
AR WSy, MoSe, Al WSe, 402K B Xt 2 iEAAL(LPS 5
TN H,0, F1 HOHITERR R, 25 R /R =Fh gk )
Re A U™ HOM Hy0,, HA WS, iR & Lr, H
XPS i TiEBRRBLE 1 WS, EARES, KIERR
H,0, )5 WO I LL 51 )\ 44% 1Tt 25 48%, W*' 5 H,0, K IV,
WM E BHEREE N H0. X R RUEERHL SOD
A S A S BE(CAT) I RE /), RS A 9K AL
fili(nanoceria). A T 44K A A0 Bl 7E 7 42 7% MU R R I
(1) ALK P 1 FH WL A1) AS B 56 4 88 490 K A4 Al 1 B 2
B E5 . Zhao Al Gao 2O [ BIYK B LA E
A S AL IVE T, R 38— 1t B B B 5 S A Bl 0T
O," 1 H,O, HIHHHENLE, 45 53R K77 f v (A1 40 Fh 1)
L7 R 4 A0 OB A R TR A RS, RIS R G
(TSDSs), TEARFLER AL H ke 5 JCHR(E H, TSDSs HIREK
BT 48 A MR BE AT 3 A, R T oK AL 750
G, BT ORI BRI S, AR AL I SR L
il A1 TEE R O, ALK Hy0,. MT4FK3E SOD BF54K
il R F G, 5 b PR R K B AT R ok, B
RN LYUKBELESS K BT 7 ORIRBEI AL A, H2 B AT
RIETEEARERE T R ARE, H A K 2 HOF AR TR
B RANGRIGE, 4R SRR R WK /R AL A VAL £ RE
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B E BT H B T oK e,

25 F 9K KT (Melanin nanoparticles, MNPs)&—
PR PTAPIRE AR GRRL T, H E R AEAE N 2
KB 2 ERCR AR, MNPs RIS H KEM
JLZRT A AR LTS, Shi PR T MNPs Xt O, [H19t
AL, BRI R Michael fNALAE MNPs
KMEER £ I (PEG)#3 %] PEG-MNPs, 32U
(DLS)7r M £ A 26144 R PEG-MNPs 252, 2 HtE R
U, Bk HE B LR (Electron paramagnetic resonance,
EPR)# 55 PEG-MNPs %t O, IHt g fidi i, H B et
F 5S-G FEREEE I -S- B -1 -mE g ik AL D
(DEPMPO) 5 0, Jx N AE B A 58 1 IR 1 n & 40
(DEPMPO-OOH), PEG-MNPs ¥ DEPMPO-OOH [#] EPR
FRAR BT 5K, R LLARGER 0,7, /a1
PR S8R 72 O, I\ 21 PEG-MNPs ¥ 480 A4 1k
sh 1%, B3R H) Michaelis-Menten ) 727 2R, iF
527 PEG-MNPs 24, SOD [ 2247 4. Shi &5 Song 15
ETRORENMEREETRT —FME L M
TR AR 10 /2 e £ L% (L-DOPA,  L-3,4-dihydroxy-
phenylalanine) fif {4 (PAD), & 1] LA F 2H 2% Bl —Ffr 45 #4) B
R 49K RLT-(PADN). PADN 43 P 480 2> 5 Sk L
g 2k 2R, ¥ PADN #1b°8 PEG-L-DOPA, #E1fi 5 &
BB KPR (B 6), IXFISLE RN YA K
BN A BT T S R 2 e B A

— LU TR B /N4 7 LB 0 T VR S K AR R
3K ROS AR FAHEAS T — & s, B4 AR
FH R TH 5 M 43 7 F TR R B 3 v R AR B /N T
. XA T B AR T () FR T VEY R )
255 \k/Ng R ESE Y Rk EA SE Y (2)
S BT AL () K IR, KA 22 P 7 EE i
IG5 T B A B 4 BUE KA . Liw ZPR I
PRI 78 (RA)IE IR R AT AN I & A B 2 S R, B
ANEERAE R T 259, TGRSR & PE N ROS Wi Jv;
BAARGUKT G, Ed S, 4 17X ROS BUR K /NEEGR
RAERHK, SERINT RA BCEF YN /N SERR I L,
Hefdi HAR N SRR3R = T 10 1. Zhou 2539858 T BEIH
R —(2- L5 CLBR) B FRAN(AOT) MR TG 77, L #2%
HRETHIR A AR 1, KL AOT FEIEMACER I
R ELT. Laguerre Z5P45 F+ — e 3L R BN R
WILAEER, FIH DPPH ikt ) L2k 2 5 B A A kH EL A
FH SRR 1T TN L. Lund ML 22
Z IR (Serine) S Ry 2 T 7% 14 77 L AL B B R « WnHERR 25 2
My 2R PLEA T, R B R v s B FLAL S 4 ()
HAVE R AT AL, THE1S 3] PhO—H M RE
HOMO & LUMO feZ. fHAAEZEXT H tFE ik A
AEEE LS. Chat ZPOINEF/IFAE FEE- /K NA
R R R AR & R 3k DPPH IR ST AT R, R AR 3k
H B RE 1 5 R mEME S THEE L.
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Bl6 Wik o R e K AR LI PADN ¥ B i 7 U

NH, HO NH,
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QH

OH
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H »~
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/@ﬂ o o HO
—_—
HO_ o

B
i

PEG-L-DOPA

Figure 6 Methods to synthesize melanin in vivo and scavenge ROS using PADN!

34 KHTFMENM(EMAKEFRL)F ROS HITFEIK
TERTTH I BUR H, 2 A /N4 7 BB AL ot
ROS M3k, ATk 2 BRI ER KD F, Fles
R F%F ROS I 3AE . Wang 25059 R ARAE Vb4
BENTF, WSS B ORI T BERPKR T
(MNPs) iDL I H2 77 AT B 1 1 3R #1(Alginate, Alg)i
Wb, i Ca® S Alg RS BEROKEEL, A2
MNPs/Alg 74 2 AR5 16 (B 7), FIF MNPs [f1H0 AL
REJIF Alg /KB FINUIRSE FRVR 7 O WUEZEMI). K
— 4, 2% (Dihydroethidium, DHE)MIM S5 LR &
fig(2',7'-Dichlorofluorescein diacetate, DCFH-DA)¥: 46
MAHA ROS /K, [FIBT#EH MNPs/Alg K&K H
MNPs ¥R, €& 74 K H MNPs 1] {2 2 fE ik ROS
K. BRI B AN S Alg /KB MNPs 74 2 1E N
YTHRARERFL Alg /KEERAE MNPs/Alg & & HH TR,
45 R W] MNPs/Alg 1 2 58 501 MNPs i 41 i (1 1 FH
WA AN 3 d SEK 3 10 d, D BB 49K BURL B X 28 4K
TR A AR — s FE R L AT DL S B4 K Uk 1E A8 B
ALK B, % TN R AR AR A L R E M4,
BT O NS T 8 B . Shen F1 Gao Z51°7A
2,2,6,6- VY F B OR IE L (ATEMPO) 2 i — Ffr 7 284 Jog 12
(HA), ATEMPO i@ i BEfb = B 5 HA 8 RS AHIES
F|—FhER Y HA-g-TEMPO(I& 8). HA-g-TEMPO
AIETERRAT AL ROS FIRE LA AR Kok SR k495 J5
4. Nagasaki 2% 122404 TEMPO(PY F SEDR IE 4
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ONa
oH o oH
B o -0, -
O/Hog Ho o
~ONa
o 'm n

Alginate

MNPs/Alg

Bl 7 MNPs/Alg 7KEBEIES ] 415
Figure 7 Schematic illustration of the preparation of MNPs/Alg hydro-
gel[86]

FALP T E B BRSSPSR & TR,
F TEMPO =8 I3k B BHEERE 77, 4% AT LA ROS
HIA K B, FF % AR A AR JE 449 K B ¥ (Redox
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Figure 9 Synthetic route of polyester containing 4-hydroxyl benzyl
alcohol®! and the synthesized micelles used for chemical test of H,O, to
identify the location of inflammation

(RIS A%, % P 4 R 1) 2 22 A% rh MR 4H i (Polymor-
phonuclear neutrophil) 238 H K= ) ROS 5 BhiBR 5+
WP, S AE Mk R e, W H AR 42y
PR 2 (Wako inc )P/ L-120 53508 & K%
(Luminol)#B A L5 ROS M &VE, MIMHERH #RE K
A HIAL BAGRGEE, Wang!" "1 yu Z5UONLHR T 4108
SCERE AT R I it Ttk Jg, et ikt
MR, %Uﬂﬂ%%?’i)‘tlﬁﬁﬁé&_f LA 5 3 1= 43
TMEHER AR N B2 75 T B A 5 5| AL R, a0
PAN (5 A I i )Tfﬁmﬁkm/&qﬂ ROS K™, 1
PNIPAM(RE  N-33 P 35 R Ik i) e 4/ R AR 6 7 — 1130,
PETCER N 28 — HZ £ —[ElR)F1 PLGA(FLIR— 22k L%
RS AR FFEE S ROS HIBIN, T gk
FAE KA ) AEAERT, ROS AT LATE B4 24t o pA
A RV E R T AR R s, @i Sl AP ROS
PERR, ¥ B T3 mb R AE AR 25 1, R e R N AL

Acta Chim. Sinica 2022, 80, 570—580



F F R

),

B TR ARG R AE RN, Ameer £ I3
— A T R EEA R POC(RE I S5 AT TR 3L SR ) Al
POCA(F _RE ST AMPUIA MR Ve ILEREY), Tk
PRI 7 9 AR T R R B AR, i i
DA I e aot R T DR T HS e S8 A A0 DT 410 ] 4R B 8 )
KA. ERX T, BT R AR R R PR R,
POCA AR AT LAl B 12, A1 POC tH R AT W] & 14t
ROS ZUR, X472 M. POC 78 M fift i R vp B U Ay
IR, MiAT R T HE A 1Y H 2@ L DPPH assay i)
HARMRAEN, BT 28K B B EGEd ABTS assay
WA HIRIEH, A1 POC IR H X & & A
PR RS, HFEREAE TN, EEfiitES POC
M EBEAE WA K, FRZ NHNAEDUEA M (Intrinsic an-
tioxidant property). fEAATR) 7 — iR B FLIR 3, Ameer
G NOSTS — VORI T IX R R I N FE PR, AT
7 — B RKIL AR E (Lower critical solution
temperature, LCST) ) FAENE AT B SR &, BT
T T EA RAFHP ROS P Ren 270 3% 7 i
(XG)5 AR (PSBMA) LR, R5H T ALK
JiR 45 G IR AT 21 — P BOIR B -S4, AR 2T 77
AT DAZE fif 5245 5% 715 95 1T 51 R ) = IR T8 97
PERTT R, FHF RV, K0 7 EIEROCW-XG) ] LA
&R DPPH H th2: ., BEM S FREE hiE, JFR
H RIS JE A F1U% Ren R 5 Hh AR K S 7
(¥) PSBMA! AR5 A1 F I 45 G IR Bh R = T XG
Xf ROS (HOe, O," 1 H,0,))iFE kA H (it DPPH il
), BINIXFREE G KA DS RS G 3R TH ) 1T YR
JR G A LI AR TR A%, Huang
SRR H — Rl B A A AR 2 R IR 24 7K, 3 3o 1)
ROS Fl—FIAE A BE(COX-2)1T THRIE, =R T H
T B U R ) LA R (Poly-CH) 5845 1 1) Au 9Koki 7
(Au@Poly-CH NPs)(/ 10), F£17E Au@Poly-CH NPs J&fi&
R R A ER T — PR S4BT K 25 Amfenac (AF). B

OH
0 NH,
Ho O o
+ O O COOH 4 Ay3*
OH

OH

Catechin(CH) Amfenac(AF) @

25°Cl 2h

@
‘..O $
o

o’ @
G e

AF/Au @ Poly-CH

Bl 10 13 AF [ Au@poly(catechin)i% e 40K L7 (1 il &~ 7 12
Figure 10 Schematic representation of the one-step synthesis of am-
fenac-loaded  gold@poly(catechin) core-shell nanoparticles (AF/
Au@Poly-CH NPs)'"?]
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